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EXECUTIVE SUMMARY

On behalf of FirstEnergy Nuclear Operating Company (FENOC),
Environmental Resources Management (ERM) has prepared this
Groundwater Monitoring Well Installation and Monitoring Report to
document the development of a groundwater monitoring program at the
Davis-Besse Nuclear Power Station (DBNPS) located in Oak Harbor, Ohio.
The purpose of the groundwater program is to assess whether there have
been any inadvertent radiological releases from the Power Block that may
have impacted site groundwater or have the potential to migrate toward
Lake Erie or any other human or environmental receptor.

Activities completed included an inventory and assessment of existing site
wells, the installation of five groundwater monitoring well triplets and a
water table well (i.e., 16 new wells), the preparation of groundwater field
sampling plans, the sampling of groundwater monitoring wells (three
events), and the evaluation of groundwater monitoring results in the
context of the hydrogeologic regime.

The key findings from the groundwater investigation include the
following:

Geology

" The surficial geology beneath the DBNPS consists of **

Glaciolacustrine and Till units. The Glaciolacustrine unit is
characterized as cohesive, brown silt with some sand and clay. The
Till is characterized as brown to dark-gray,• silty clay.

" Beneath the Till is Dolomite Bedrock, subdivided into a Laminated
Dolomite and a Massive Dolomite. The Laminated Dolomite,
which is encountered above and below the Massive Dolomite,
contains thin layers of interbedded dolomite, gypsum, anhydrite
and shale. The Massive Dolomite is approximately 10 feet thick,
hard, finely grained, and located approximately 10 feet below the
top of the Dolomite.

Historic Well Inventory

* A total of 54 wells (27 couplets) were located and inspected during
the well inventory and 24 wells (12 couplets) could not be found.
Each well couplet consists of a shallow and deep well within the
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Dolomite Bedrock. The shallow bedrock well is screened within
the Upper Dolomite and the deeper bedrock well is screened in the
Lower Dolomite. The Massive Dolomite unit separates wells
screened within the Upper and Lower Dolomite.

* The historic wells, by themselves, were not sufficient to create an
effective groundwater monitoring program at DBNPS because they
did not provide adequate lateral and vertical coverage. In addition,
due to the age of the wells, their construction quality and
subsurface conditions are not known.

Groundwater Flow

0 The ability to develop groundwater elevation contours and flow
patterns is complicated by several factors, including •the presence of
a grout curtain, the flow of groundwater within discrete fractures
in bedrock, the~large area of excavated bedrock beneath the Power
Block and the high degree of mineralized groundwater and
,.associated low yield observed in the new Lower Dolomite. wells.
Anr additional uncertainty is the usability of historic elevation
survey data that were used to calculate groundwater elevations
from the historic wells.

Based on the distribution of groundwater elevations, groundwater
flow in the Till, Upper Dolomite and Lower Dolomite units is from
west to east across the site.

The ultimate discharge point for groundwater in the Till, Upper
Dolomite and Lower Dolomite is the marshes and/or Lake Erie
east of the Power Block.

Groundwater Quality

* Strong hydrogen sulfide odors Were noted in site groundwater,
particularly new Lower Dolomite wells MW-101C, MW-102C, MW-
103C and MW-104C located east of the Power Block. The hydrogen
sulfide is believed to be naturally occurring and caused by the
weathering of gypsum and anhydrite minerals. Groundwater field
parameters at these wells are characterized by high specific
conductance, low ORP and high turbidity water.

0 High hydrogen sulfide gas levels at wells MW-101C, MW-102C,
MW-103C and MW-104C may be inadvertently trapped due to the
use of expansion plugs at these wells. The sulfide gas may limit the
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ability for the well screen to communicate with the Lower
Dolomite. Future modifications to the expansion plugs to allow
venting of the sulfide gas will be evaluated in effort to obtain more
accurate groundwater elevation data from these wells.

Reported concentrations of tritium in groundwater between 178
pCi/L and 348 pCi/L represent statistically insignificant activity at
the 95% confidence level and are considered representative of local
background conditions. Factors influencing local background
condition may include the historic atmospheric bomb testing
program, cosmic ray interactions in the earth's atmosphere and
localized washout from continuous and batch gaseous releases.
from DPNBS. Reported values above 348 pCi/L represent
concentrations that are statistically greater than local background
conditions.

* Tritium concentrations ab ove the 348 pCi/L background value
were located primarily in monitoring wells east of the Power Block.

" Tritium concentrations in the wells screened in the Till ranged from
less than the minimum detectable concentration (MDC; <193
pCi/L) to 1,832 pCi/L. The highest concentrations were detected
down-gradient (northeast) of the Power Block, including MW-102A
(387 pCi/L), MW-103A (495 pCi/L), and MW-105A (i,832 pCi/L).

Tritium concentrations in the wells screened in the Upper Dolomite
ranged from less than the MDC (<193 pCi/L) to 7,535 pCi/L. The
highest concentrations were detected down-gradient (east) of the
Power Block, including MW-31S, MW-32S, MW-33S, MW-34S,
MW-37S and MW-30S. Two detections above local background
conditions were detected at well MW-30S (1,307 pCi/L) and well
MW-37S (2,961 pCi/L), located north of the Power Block.

0 Tritium concentrations in the wells screened in the Lower Dolomite
ranged from less than the MDC (<193 pCi/L) to 3,271 pCi/L. The
highest detections were located east/southeast of the Power Block,
including wells MW-33D, MW-34D and MW-12D.

* No gamma emitting radionuclides were detected above MDC in
any of the groundwater samples collected during the June,
July/August 2007 or the September/October 2007 monitoring
events.
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Tritium concentrations in groundwater during the June, July and
August and September/October 2007 monitoring events were
below the Environmental Protection Agency's drinking water
standard of 20,000 pCi/ L.

Updated CSM

* Groundwater flow within the Till, Upper Dolomite and Lower
Dolomite units at DBNPS is generally from west to east toward
Lake Erie with groundwater discharge to the marshes and/or Lake
Erie.

* Potential inadvertent releases from within the Power Block,
including the Spent Fuel Pool, would migrate vertically down
through the unsaturated zone to the water table. Potential releases
from structures below ground could release tritium directly to the
Upper or Lower Dolomite unit.

" Elevated detections in Upper Dolomite wells MW-31S and MW-32S
are located on reported southwest to northeast fractures that
project back to the Power Block.

" Tritium in groundwater will ultimately migrate into Lake Erie,
where the concentrations will be diluted due to the volume of
groundwater discharge versus the volume of water in the lake.

* Historic monitoring of Lake Erie by DBNPS indicates that there
have been very few detections of tritium above'local background
conditions, and they are not likely to have been caused by
groundwater contributions.

Based upon the above findings, FirstEnergy should further evaluate the
hydrogeology and influence of plant features on site groundwater flow.
In addition, tritium detections above local background conditions should
be evaluated to establish a reliable monitoring well network for long-term
monitoring.
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1.0 INTRODUCTION

On behalf of FirstEnergy Nuclear Operating Company (FENOC),
Environmental Resources Management (ERM) has prepared this
Groundwater Monitoring Well Installation and Monitoring Report to
document the development of a groundwater monitoring program at the
Davis-Besse Nuclear Power Station (DBNPS) located in Oak Harbor, Ohio
(Figure 1).

The groundwater monitoring program was implemented to comply with
the Nuclear Energy Institute's (NEI) Groundwater Protection Initiative,
dated August 2007. The Groundwater Protection Initiative was developed
to enhance the detection, management and communication of inadvertent
radiological releases to groundwater at nuclear power plants. As part of
the initiative, nuclear power plants are expected to:

"Put in place a company/site-specific action plan(s) to help assure
timely detection and effective response to situations involving
inadvertent radiological releases in groundwater to prevent
migration of licensed radioactive material off-site and quantify
impacts on decommissioning." (NEI, May 2006).

As a first step toward the completion of its action plan, FENOC hired
ERM and Dade Moeller & Associates (Dade Moeller) in 2006 to conduct an
.evaluation of potential radiological sources and groundwater flow at
DBNPS. Results of this study were presented in a report titled
Groundwater Flow Characteristics Report - Davis-Besse Nuclear Power Station,
Oak Harbor, Ohio (ERM, 16 January 2007). The January 2007 report
provided an overview of DBNPS physical features, plant operating
infrastructure, potential areas of radiological releases, available tritium
data and site hydrogeology.

1.1 BACKGROUND

1.1.1 Site History

DBNPS consists of a pressurized water reactor unit that was constructed
in the 1970s and went on-line in November 1977. The facility is located on
a 954-acre parcel of land that abuts a National Wildlife Refuge and Lake
Erie. An intake canal, which provides cooling and process water to
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DBNPS, is located 250 feet east of the Power Block and is hydraulically
connected to Lake Erie.

1.1.2 Prior Findings

The Groundwater Flow Characteristics Report presented a Conceptual Site
Model (CSM) describing potential source areas, migration pathways and
both human and environmental receptors at DBNPS. The CSM
considered site physical features and included the following key findings:

1. Radiological areas of potential concern (APCs) at DBNPS, defined as
locations where a release of radionuclides to groundwater has, or
could occur, include the Power Block, Low LevelRadiological Waste
Storage Building, Dry Fuel Storage Area, Training Center Pond
NPDES Outfall 002, Sewage Treatment Plants (abandoned and
operating), NPDES Outfall 001, Sanitary Lagoon, North and South
Settling Basins, Collection Box Discharge Pipe, Collection Box, Liquid
Radwaste Discharge Line, Condensate Demineralized Water Storage
Tank, Secondary Demineralized Water.Storage Tank, Fire Storage
Tank, and Service Building 4 Outfall (Figure 2).

2. Inadvertent releases from DBNPS have the potential to migrate
vertically through the fill (structural or earthen), Glaciolacustrine unit,
Till unit and Dolomite Bedrock.

3. The basement of buildings within the Power Block extends down into
excavated portions of the Dolomite Bedrock. Potential inadvertent
releases at depth from within the Power Block could discharge directly
to the Dolomite Bedrock.

4. Regional groundwater flow is from west to east-northeast towards the
marshes and Lake Erie. The ultimate discharge sink for groundwater
is the marshes and Lake Erie east of the property.

5. Initial evaluation of site systems, geology and hydrogeology suggest a
low potential for releases to groundwater at the site to adversely
impact drinking water receptors given the likely up-gradient, distant
location of potential receptors and the most probable migration
pathway being from-the Power Block to the marshes and Lake Erie.

6. Concentrations of tritium in groundwater would be diluted at the
marsh and Lake Erie due to the large volume of surface water relative
to the volume of groundwater discharge.
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1.2 PURPOSE & SCOPE

The purpose of this Groundwater Monitoring Well Installation and
Monitoring Report is to document the development of a groundwater
monitoring program at DBNPS. The groundwater monitoring program is
intended to assess whether any inadvertent release from the Power Block
has the potential to migrate toward the adjacent marshes and/or Lake
Erie or any other human or environmental receptor. The program was
implemented using a phased approach, including the use of historic and
new wells to collect groundwater samples. The intrusive investigations
followed an outside-in, top-down approach to address gaps identified in
the CSM.

The following activities were completed during development of the
groundwater monitoring program:

" inventory of historic wells;

" preparation of groundwater field sampling plans;

* screening and confirmatory groundwater sampling of historic
monitoring wells;

* installation of five Well triplets and a water table well (i.e., 16 new
wells);

" groundwater sampling of comprehensive monitoring well network
(three rounds);

* survey of well reference measuring points for determination of
groundwater elevations;

" evaluating groundwater elevations and flow directions; and

" evaluating groundwater monitoring results in the context of the
hydrogeologic regime.

The groundwater monitoring program was developed using a team of
contractors, including the following:

* BETA Laboratory - FirstEnergy's in-house provider of field
personnel to collect groundwater samples;

ERM/DADE MOELLER 3 FIRSTENERGY - DAVIS-BESSE 65992.2 18 MAR 08



* Bowser-Morner, Inc. - Well drilling service provider under contract
with FirstEnergy to advance, construct and develop groundwater
monitoring wells;

ERM - FirstEnergy's provider of groundwater and hydrogeologic
consulting services. Dade Moeller provided data evaluation and
technical support under subcontract to ERM; and

MidWest Laboratory - Laboratory analytical service provider
undercontract to FirstEnergy to analyze groundwater samples.

1.3 REPORT ORGANIZATION

The remainder of this report is divided into the following sections:

• Section 2.0 - Methodology

0 Section 3.0 - Results

e Section 4.0 - Updated Conceptual Site Model

* Section 5.0 - Key Findings

a Section 6.0 - References

For the purpose of this report, wells installed prior to 2007 will be referred
to as "historic monitoring wells." Wells installed in 2007 will be referred
to as "new monitoring wells."
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2.0 METHODOLOGY

2.1 INVENTORY & MONITORING OF HISTORIC WELLS

2.1.1 Well Inventory & Gauging

On 9 and 10 May 2007, ERM conducted a site visit to inspect historic
monitoring wells at DBNPS and to determine if those wells were
potentially suitable for use as part of the plant groundwater monitoring
program. The well inventory included a site walk to locate the monitoring
wells and conduct the following activities:

• confirm the well location and designation against historic
documents;

collect spatial coordinates using a hand-held global positioning
system device;

• assess the physical condition of the monitoring well;

• establish a measuring point for future depth to groundwater
measurements;

measure the well diameter, depth to groundwater and total depth;
and

• attach an identification tag to the monitoring well.

Physical measurements and observations made during the well inventory
were tabulated (Table 1) and compared to historic documentation. Results
of the well inventory were used to determine which historic monitoring
wells were appropriate to use in future groundwater monitoring activities.

2.1.2 June 2007 Groundwater Monitoring Event

Upon completion of the well inventory, a Groundwater Field Sampling
Plan (FSP) (ERM, 8 June 2007) was prepared to outline procedures for
groundwater sampling at select historic monitoring wells. The purpose of
the FSP was to document the sampling locations, methodologies,
analytical techniques and quality assurance/quality control (QA/QC)
measures for the collection of representative groundwater samples.
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The purpose of the June 2007 monitoring event was to conduct a
preliminary (or screening) round to evaluate the potential for tritium and
gamma emitting radionuclides in groundwater and to support final
selection of the new monitoring well locations. Sampling locations
represented a subset of the historic monitoring wells at the property. The
rationale for selecting the wells is included in Table 2.

Groundwater samples were collected using low-flow methodologies as
described in the FSP. Sampling depths were specified for each well as the
mid point of the saturated screened interval. Quality Assurance/Quality-
Control (QA/QC) procedures were specified for both the field and
analytical program..

From 11 to 27 June 2007, BETA Laboratory personnel conducted
groundwater monitoring at 17 historic monitoring wells: MW-1S, MW-1D,
MW-7S, MW-12S, MW-15S, MW-15D, MW-18S, MW-18D,
MW-20S, MW-20D, MW-26S, MW-26D, MW-30S, MW-32S, MW-32D,
MW-33S, and MW-33D.

On 11 June 2007, prior to sampling, the depth to groundwater was
measured in each well using an electric water level meter. Low-flow
samples were collected using a peristaltic pump with disposable tubing.

During low-flow purging, geochemical field parameters were measured
with an in-line flow-through-cell at regular intervals for stabilization
criteria. Field parameters included temperature, specific conductivity,
pH, dissolved oxygen (DO), and oxidation-reduction potential (ORP). The
geochemical field parameters were recorded using a multi-parameter
water quality instrument that was calibrated at the beginning of each day.
Turbidity samples were collected upstream of the flow-through-cell and
analyzed using a field turbidity meter. After stabilization of the field
parameters, the flow-through-cell was disconnected and a groundwater.
sample was collected.

All field information and parameters were recorded on Low-Flow
Groundwater Sampling forms and observations were recorded in. a log
book.

Water samples were collected in one-liter containers. No filtration or
preservation was performed or required. All samples were packaged and
shipped under chain-of-custody procedures to MidWest Laboratory of
Northbrook, Illinois for analysis of Tritium (EPA Method 906.0) and
gamma emitting radionuclides (EPA Method 901.1). Gamma isotopes
included manganese-54 (Mn-54), iron-59 (Fe-59), cobalt-58 (Co-58), cobalt-
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60 (Co-60), zinc-65 (Zn-65), zirconium-niobium-95 (Zr-Nb-95), cesium-134
(Cs-134), cesium-137 (Cs-137) and barium-lanthanum-140 (Ba-La-140).

QA/QC procedures during the June 2007 monitoring event included field
and laboratory methods to assess the overall analytical results. QA/QC
procedures included collection of the following additional samples
(Table 3):

* Field duplicate (FD) - a QA/QC sample collected and analyzed to
evaluate analytical precision. Two duplicate samples were collected in
June 2007 (MW-12S and MW-20S). The duplicate samples were
submitted for analysis; however, the duplicates were labelled with
unique names (i.e., DBD-01 as a duplicate of sample MW-12S and
DBD-02 as a duplicate of MW-20S), such that the laboratory was not
aware of the sample's origin. (i.e., these were blind duplicate samples).

Matrix Spike/Matrix Spike Duplicate (MS/MSD) - a QA/QC sample
collected and analyzed to evaluate the potential for matrix
interferences on analytical accuracy. Matrix spike and matrix spike
duplicate samples were collected at MW-26D by collecting two
additional samples. The June 2007 samples were spiked at the
laboratory with standards of 5,639 pCi/L of tritium, 59.3 pCi/L of
cesium-134 and 66.3 pCi/L of cesium-137 and analyzed to compare the
analytical results to the spike concentration.

2.2 JULY/AUGUST 2007 GROUNDWATER MONITORING EVENT

Upon receipt of the June 2007 groundwater monitoring results, an
additional round of groundwater monitoringwas performed to confirm
the June results and to aid in finalizing the location of the proposed
monitoring wells.

Groundwater samples were collected using low-flow methodologies as
described in the June 2007 FSP. Sampling depths were specified for each
well as the mid point of the saturated screened interval. QA/QC
procedures developed for the June sampling event were followed.

From 31 July to 6 August 2007, BETA Laboratory personnel conducted
groundwater monitoring at 14 historic monitoring wells:

e Re-sampled wells: MW-12S, MW-30S, MW-32S, MW-32D, MW-33S,
MW-33D; and
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* Additional sampled wells: MW-12D, MW-30D, MW-31S, MW-31D
MW-34S, MW-34D, MW-37S, and MW-37D.

On 31 July 2007, prior to sampling, the depth to groundwater was
measured in each well using an electric water level meter. Low-flow
samples were collected using a peristaltic pump with disposable tubing.

Purging, measurement of field parameters and sample collection for
laboratory analysis in July/ August 2007 were performed in a similar
manner as during the June 2007 sampling event (see Section 2.1.2).
Samples were packaged and shipped under chain-of-custody procedures
to MidWest Laboratory of Northbrook, Illinois for analysis of tritium (EPA
Method 906.0).

QA/QC procedures during the July 2007 monitoring event included one
field duplicate sample (MW-32S, see Table 3). The duplicate sample was
submitted for analysis; however, it was labelled with a unique name, such
that the laboratory was not aware of the sample origin (i.e., DBD-01 as a
duplicate of sample MW-32S).

2.3 WELL INSTALLATION

2.3.1 Overview

The purpose of the well installation program was to characterize and
confirm existing documentation of site subsurface geology and
hydrogeology and to establish a reliable monitoring well network capable
of evaluating the potential for inadvertent releases of radioactivity from
the Power Block.

The new monitoring well network includes an up-gradient well triplet, to
represent background conditions and 13 wells located between the Power
Block and Lake Erie to evaluate groundwater quality down-gradient and
cross-gradient of the Power Block.

Prior to initiating the drilling activities, DBNPS conducted utility
clearance activities at each of the proposed drilling locations. A site
walkover was completed with Bowser-Morner, Inc. to verify access to
each location with the drilling equipment. In addition, a kick-off meeting
was conducted on 7 August 2007 to address site-specific logistics and
health and safety issues.
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2.3.2 Advancement of Soil Borings

From 8 to 29 August 2007, sixteen soil borings were advanced at DBNPS
by Bowser-Morner, Inc. using a truck mounted Sonicor K-50 drill rig.
Boring depths ranged from 28 to 90 feet below ground. surface. The
borings were advanced using sonic drilling technology, which is a dual-
case drilling system that employs simultaneous high-frequency vibration
and low speed rotation, coupled with down-pressure to advance the drill
bit. The drilling method advances a uniform borehole while providing
continuous, representative and relatively undisturbed core samples. The
dual casing system was used at all locations and was advanced in 10-foot
increments.

Each 10-foot core sample was collected within polyethylene sleeves
allowing for visual logging and field screening. The sleeves were cut
lengthwise to allow visual logging of grain size, degree of sorting, color
and relative moisture content of the recovered materials. Field screening
for low level gamma emitting radiation was performed using a Ludlum
micro R meter scanned over the core sample. Field screening for total
volatile organics was performed using a MiniRAE 2000 photoionization
detector (PID).

Following completion of each soil boring, the inner and outer drill rods
were thoroughly steam cleaned to remove residual solid and liquids from
the drilling equipment. Drill cuttings were collected and containerized in
55-gallon drums and labeled to identify the origin and type of material
(i.e., boring identification, soil and/or water). DBNPS managed the
investigation derived waste by discharging the water into the South
Settling Basin, an APC that has historically contained tritium, and placing
the soil south of the Power Block. Borehole logs were prepared and are
included in Appendix A.

2.3.3 Monitoring Well Construction

Each soil boring was completed as a monitoring well by installing two-
inch inside diameter polyvinyl chloride (PVC) screen (0.010-inch slot) and
riser. After installation of the PVC well materials; the outer casing of the
sonic drilling system was slowly removed from the soil boring. The
annular space between the PVC and the inner wall of the drill rod was
filled as the drill rods were removed. The annular space around the PVC
was filled as follows:

a Sand filter pack - coarse grained silica sand around the PVC screen.
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0 Bentonite seal - bentonite pellets above the silica sand.

Grout seal - bentonite/ cement slurry to ground surface.

Ten of the monitoring wells were capped with lockable expansion plugs
and finished with flush mounted road boxes. The remaining six
monitoring wells were capped either with a lockable expansion plug or a
PVC slip cap and finished with a steel stick-up pipe secured in a concrete
pad.

2.3.41 Monitoring Well Development

Following construction of the new wells, Bowser-Morner Inc. developed
the wells to remove water and sediments introduced to the screen and
riser during well construction. Well development was completed by
removing groundwater using either a dedicated, disposable polyethylene
bailer with nylon rope or a Whaler submersible pump. Non-dedicated
equipment (pumps and tubing) was decontaminated between each well.

Prior to development, the volume of water inside the well was calculated,
with a goal of removing 10 well volumes. Lower Dolomite wells MW-
101C, MW-102C, MW-103C, and MW-104C purged dry several times
during the development activities, resulting in the removal of less than 10
well volumes from these wells. Strong hydrogen sulfide odors were noted
from the development water pumped from these wells. The presence of
sulfide is believed attributed to the dissolution of naturally occurring
gypsum and anhydrite minerals within the Lower Dolomite. Regionally,
the occurrence of these minerals within the Dolomite Bedrock is attributed
to high concentrations of hydrogen sulfide in water wells (Water
Resources of Ottawa County Fact Sheet, Graham et al., 1998).

Groundwater from the development activities was containerized in either
55-gallon drums or 250-gallon totes and labeled to identify the origin of
the water. Samples from the containers were collected and analyzed at
DBNPS to support waste management.

2.4 SEPTEMBER/OCTOBER 2007 GROUNDWATER MONITORING
ACTIVITIES

Upon completion of the new monitoring wells, a Groundwater Field
Sampling Plan (ERM, 20 September 2007) was prepared to outline
procedures for groundwater sampling at the new monitoring wells, as
well as select historic monitoring wells. The purpose of the FSP was to
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document the sampling locations, methodologies, analytical techniques,
and QA/QC measures for the collection of representative groundwater
'samples.

Sampling locations identified in the September 2007 FSP represented all
the new monitoring wells and select historic monitoring wells. The
rationale for selecting the wells is included in Table 2. The list included
wells screened in the Glaciolacustrine, Till, Upper and Lower Dolomite
Bedrock.

Groundwater samples were collected using low-flow methodologies.
Sampling depths were specified for each well as the mid point of the
saturated screened interval. QA/QC procedures were implemented in
both the field and analytical program.

The purpose of the September/October 2007 monitoring event was to
evaluate if tritium and gamma emitting radionuclides associated with
inadvertent releases from plant operations had migrated into
groundwater at DBNPS. From 24 Septemberto 10 October 2007, BETA
Laboratory personnel conducted groundwater monitoring at 32
monitoring wells:

* Historic monitoring wells: MW-12S, MW-12D, MW-15S, MW-15D,
MW-20S, MW-20D, MW-23S, MW-30S, MW-30D, MW-31S,
MW-31D, MW-33S, MW-33D, MW-35S, MW-35D, and MW-37S;
and

* New monitoring wells: MW-100A, MW-100B, MW-I"00C,
MW-101A, MW-101B, MW-101C, MW-102A, MW-102B, MW-102C,
MW-103A, MW-103B, MW-103C, MW-104A, MW-04B, MW-104C,
and MW-105A.

On 24 September 2007, prior to sampling, the depth to groundwater was
measured in each well using an electric water level meter. Low-flow
samples were collected using a peristaltic pump with disposable tubing or
a non-dedicated bladder pump.

Purging, measurement of field parameters and sample collection for
laboratory analysis in September/October 2007 were performed in a
similar manner as during the June 2007 sampling event (see Section 2.1.2).
Wells MW-101C and MW-103C were purged dry during low-flow
pumping. Field parameters at these wells were collected during the
purging activities and the groundwater sample was collected after the
groundwater level had recovered to within 90 percent of the original level.
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QA/QC procedures during the September/October 2007 monitoring
event included field and laboratory methods to assess the overall
analytical results. QA/QC procedures included collection of the
following additional samples (Table 3):

* Field Duplicate - duplicate samples were collected at four wells (MW-
12D, MW20S, MW-31S, and MW-103B) to evaluate laboratory
analytical precision. The duplicate samples were submitted for the
same analysis as the actual samples with unique names such that the
laboratory was not aware of the samples' origin. (i.e., DBD-01 as a
duplicate of sample MW-12D, DBD-02 as a duplicate of sample MW-
20S, DBD-03 as a duplicate of sample MW-31S, and DBD-04 as a
duplicate of sample MW-103A).

Matrix Spike/Matrix Spike Duplicate - two additional samples were
collected at MW-30S and MW-100A and spiked at the laboratory with
a standard of 17,185 and 27,496 pCi/L of tritium and 65.6 and 98.4
pCi/L of cesium-137.

Laboratory Duplicate - outside of the FSP requirements, the laboratory
collected and analyzed split samples to evaluate laboratory precision
of tritium analysis. The laboratory duplicate samples (i.e., MW-33S
duplicate and MW-102A duplicate) were collected by splitting samples
from MW-33S and MW-102A, respectively.

* Equipment Blank - a rinseate sample was collected after
decontaminating the bladder pump at MW-103C to evaluate the
effectiveness of decontamination procedures and the potential for
cross-contamination between wells introduced by the sampling
equipment.

2.5 SURVEYING

Select historic wells (MW-14D, MW-18S/D, MW-19S/D, MW-21S/D,
MW-30S/D, MW-38S/D and MW-39S/D) and all new monitoring wells
were surveyed on 11 and 12 December 2007 by B.E.C. Associates, Inc., a
professional survey company retained by ERM. Elevation data were
collected relative to NAVD 1929 sea level vertical datum. Historic wells
were selected for elevation surveying was based on observed physical
alterations to the well casings during the initial inspection. Documented
survey data in DBNPS files was used for the remainder of the historic
wells.
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2.6 DATA USABILITY ASSESSMENT

An assessment of the June, July/August 2007 and September/October
2007 analytical data was performed to determine the usability of the
groundwater data for the intended purpose of the monitoring event. The
usability of groundwater data was evaluated by initially conducting a
review of the Low-Flow Groundwater Sampling Forms against methods
outlined in the FSP in order to assess deviations from the original FSP.
Secondly, the analytical results were evaluated in terms of data quality
standards termed "PARCCs" parameters (i.e., precision, accuracy,
representativeness, comparability and completeness of the data).

Additional data review and verification included a statistical analysis of
the radiological data reported by MidWest Laboratory to determine the
*range in the local background concentration of tritium in groundwater at
Davis-Besse. The need for a statistical evaluation was based on the
detection of. low level tritium concentrations reported by the laboratory'
and follows industry guidance (EPRI, 2005).
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3.0 RESULTS

3.1 SITE GEOLOGY

The surficial geology beneath the DBNPS property is characterized as
Glaciolacustrine and Till units underlain by Dolomite Bedrock. Although
not encountered in the new boreholes, a layer of fill is reportedly present
within the area excavated during construction of the Power Block.

Based on field observations during the recent drilling activities as well as
information presented in historic reports, the relative thickness and
elevation of geologic units encountered at DBNPS are summarized below.

Summary of Geologic Units at DBNPS

Unit Approximate Depth Approximate Elevation

Interval(s) Below Ground Range (feet above mean sea

Surface (feet below ground) level)

Glaciolacustrine 0 - 10 feet 574 feet - 564 feet

Till 10 feet - 20 feet 564 feet - 554 feet

Dolomite Bedrock 20+ feet 554 feet and below

The Glaciolacustrine unit is characterized as brown silt with some sand
and clay. This formation consists of sediments of a complex,
unconsolidated nature that were deposited within a temporary lake
formed during the recession of glacial ice from Lake Erie. The underlying
Till unit is defined as a brown to dark gray silty clay. The surfaces of the
Glaciolacustrine and Till deposits slope towards Lake Erie.

Beneath the Glaciolacustrine and Till units is the Dolomite Bedrock. This
bedrock unit consists of argillaceous dolomite that has been subdivided
into a Massive Dolomite and a Laminated Dolomite. The Massive
Dolomite is approximately 10 feet in thickness, hard, finely grained, and
present approximately 10 feet below the ceiling of the Dolomite. The
Laminated Dolomite is encountered above and below the Massive
Dolomite and includes thin layers of interbedded dolomite, gypsum,
anhydrite and shale. Bedrock joints oriented to the northeast (N45°E) and
northwest (N50°W) were reportedly observed in the bedrock during
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excavation of the Power Block. Beds within the Dolomite Bedrock have a
natural dip of less than one degree to the south.

3.2 HISTORIC WELL INVENTORY

Table I and Figure 2 present a summary of historic monitoring wells
evaluated during the well inventory. The monitoring wells were
originally installed during construction of DBNPS to assess the
effectiveness of a dewatering system that operated during plant
construction. The historic wells were installed as couplets with screened
in the Upper and Lower Dolomite and are located north, east, south and
west of the Power Block. The historic wells consist of 3-inch diameter, 20-
foot screen wells installed at depths varying between 29.37 and 49.65 feet
(Upper Dolomite wells) and from 72 and 86 feet (Lower Dolomite wells).
Based on historic documentation, the Upper and Lower Dolomite wells
are separated by the Massive Dolomite unit.

The following monitoring wells were not located during the well
inventory and therefore were not evaluated further: MW-8S, MW-8D,
MW-9S, MW-9D, MW-10S, MW-10D, MW-13S, MW-13D, MW-16S, MW-
16D, MW-17S, MW-17D, MW-24S, MW-24D, MW-25S, MW-25D, MW-27S,
MW-27D, MW-28S, MW-28D, MW-29S, MW-29D, MW-36S, and MW-36D.

3.3 NEW MONITORING WELLS

A total of 16 monitoring wells wereinstalled at five locations at DBNPS to
assess existing data gaips' and to increase the reliability of the historic well
network (Figure 2).' Te new wells were located to characterize
groundwater quality up-gradient and down-gradient of the Power Block.
Five well triplets and a single well were installed. Each triplet is
characterized by three individual monitoring wells that are screened
across a specific target depth interval at each location: Base of Till, Upper
Dolomite, and Lower Dolomite.

The following table summarizes the newly installed monitoring wells and
their location relative to the Power Block.
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Summary of New DBNPS Monitoring Wells

Well ID Location/Hydraulic Position Relative Target Depth of Well Screen
the to Power Block

MW-100A 'Base of Till

MW-100B West/Up-gradient Upper Dolomite

MW-100C Lower Dolomite

MW-101A Base of Till

MW-101B East/Down-gradient Upper Dolomite

MW-101C Lower Dolomite

MW-102A Base of Till

MW-102B Northeast/Down and cross-gradient Upper Dolomite

MW-102C Lower Dolomite

MW-103A Base of Till

MW-103B Northeast/ Down and cross-gradient Upper Dolomite

MW-103C Lower Dolomite

,MW-104A Base of Till

MW-104B Northeast/ Down and cross-gradient Upper Dolomite

MW-104C Lower Dolomite

MW-105A Northeast/ Down-gradient Glaciolacustrine /Base of Till

Table 1 includes a summary of well construction details for the new and
historic monitoring wells at DBNPS. Micro R and PID field meters did
not yield any increased detections when scanned over the core samples
during the drilling activities. Borehole logs and well construction
diagrams for the new monitoring wells are included in Appendix A.

GROUNDWATER FLOW

Table 4 presents a summary of depth to groundwater measurements and
calculated groundwater elevations during the well inventory and
groundwater monitoring events. During each monitoring event, the
elevation of groundwater was generally higher than the elevation of
surface water in Lake Erie, indicating regional groundwater flow is from
west to east at DBNPS.

3.4
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'I

ATTACHMENT 71122.03

INSPECTION AREA:

CORNERSTONE:

INSPECTION BASES:

LEVEL OF EFFORT:

71122.03-01 INS

Radiological Environmental Monitoring Program (REMP) And
Radioactive Material Control Program

Public Radiation Safety

This inspection area verifies aspects of the Public Exposure
cornerstone for which there are no performance indicators to
measure performance. The REMP is required by Criterion 64
of Appendix A to 10 CFR Part 50. The REMP supplements
the effluent monitoring program by verifying that "the
measurable concentrations of radioactive materials and levels
of radiation in the environment are in agreement with the
values predicted by the radioactive effluent monitoring
program. The licensee is required to implement the REMP in
accordance with its Technical Specifications and/or Offsite
Dose Calculation. Manual, which are based on the design
objectives contained in Appendix I of 10 CFR Part 50, as
required by 10 CFR 50.34a. The radioactive -material control
program verifies that the licensee maintains a program to
ensure that licensed radioactive material is controlled in
accordance with the requirements of 10 CFR Part 20.

Inspect biennially

PECTION OBJECTIVES

01.01 To ensure that the REMP verifies the impact of radioactive effluent releases to
the environment and sufficiently validates the integrity of the radioactive gaseous and
liquid effluent release program.

01.02 To verify that the REMP is implemented consistent with the licensee's Technical
Specifications (TS) and/or Offsite Dose Calculation Manual (ODCM) to validate that the
radioactive effluent release program meets the design objective contained in Appendix I
to 10 CFR Part 50.

01.03 To ensure that the licensee's surveys and controls are adequate to prevent the
inadvertent release of licensed materials into the public domain.
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71122.03- 02 INSPECTION REQUIREMENTS

02.01 Inspection Planning and In-Office Inspection

a. Review the most current Annual Environmental Monitoring Report and licensee
assessment results to verify that the REMP was implemented as required by TS
and the ODCM. Review the report for changes to the ODCM with respect to
environmental monitoring, commitments in terms of sampling locations,
monitoring and 'measurement frequencies, land use census, interlaboratory
comparison program, and analysis of data. (Refer to the NRC Branch Technical
Position, Revision 1, "An Acceptable Radiological Environmental Monitoring
Program," for additional information) -

b. Review the ODCM to identify environmental monitoring stations. Review
licensee. self assessments, audits, licensee event reports, and interlaboratory
comparison program results.

c. Review FSAR for information regarding the environmental monitoring program
and meteorological monitoring instrumentation.

d. Review the scope of the licensee's audit program to verify that it meets the
requirements of 10 CFR 20.1101(c).

02.02 Onsite Inspection

a. Walk-down between 20 and 30 percent of the air sampling stations and 5 and 10
percent of the thermoluminescence dosimeter (TLD) monitoring stations to
determine whether they are located as described in the ODCM and to determine
the equipment material condition.

b. Observe the collection and preparation of a variety of environmental samples
(e.g., ground and surface water, milk, vegetation, sediment, and soil). Verify
that environmental sampling is representative of the release pathways as
specified in the ODCM and that sampling techniques are in accordance with
procedures.

c. Based on direct observation and review of records, verify that the meteorological
instruments are operable, calibrated, and maintained in accordance with
guidance contained in the FSAR,. NRC Safety Guide 23, and licensee
procedures. Verify that the meteorological data .readout and recording
instruments in the control room and at the tower are operable. Compare
readout data (i.e., wind speed, wind direction, .and delta temperature) in the"
control room and at the meteorological tower to identify if there is any line loss
differences.

d. Review each event documented in the Annual Environmental Monitoring Report
which, involved a missed sample, inoperable sampler, lost TLD, or anomalous
measurement for the cause and corrective actions, Conduct a review of the
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licensee's assessment of any positive sample results (i.e., licensed radioactive
material detected above the lower limits of detection (LLDs). Review the
associated radioactive effluent release data that was the likely, source of the
released material.

e. Review any significant changes made by the licensee to the ODCM as the result
of changes to the land census or sampler station modifications since the last
inspection. Review technical justifications for any changed sampling locations.
Verify that the licensee performed the reviews required to ensure that the
changes did not affect its ability to monitor the impacts of radioactive effluent
releases on the environment.

f. Review the calibration and maintenance records for up to 5 air samplers and
composite water samplers.

g. Review calibration records for the environmental sample radiation measurement
instrumentation (i.e., count room). Verify that the appropriate detection
sensitivities with respect to TS/ODCM are utilized for counting samples (i.e., the
samples meet the TS/ODCM required LLDs). Review quality control charts for
maintaining radiation measurement instrument status and actions taken for
degrading detector performance. If the licensee uses a vendor laboratory to
analyze the REMP samples, review the results of the vendor's quality control
program including the interlaboratory comparison program to Verify the
adequacy of the vendor's program. Review any audits and technical evaluations
the licensee performed on the vendor's program.

h. Review the results of the licensees' interlaboratory comparison program to verify
the adequacy of environ mental isample analyses performed by the licensee.
Review the licensee's quality control evaluation of the interlaboratory
comparison program and the corrective actions for any deficiencies. If
applicable, review the licensee's determination of any bias to the data and the
overall effect on the REMP.

Review QA audit results of the program to determine whether the licensee met

the TS/ODCM requirements.

02.03 Unrestricted release of material from the Radiologically Controlled Area (RCA)

a. Observe several locations where the licensee monitors potentially contaminated
material leaving the RCA, and inspect the methods used for control, survey, and
release from these areas. When possible, observe the performance of
personnel surveying and releasing material for unrestricted use to verify that the
work is performed in accordance with plant procedures.

b. Verify that the radiation monitoring instrumentation is appropriate for the
radiation types present (reference DAW radio-chemical analysis results obtained
in Section 02.03) and was calibrated with appropriate radiation sources.
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c. Review the licensee's criteria for the survey and release of potentially
contaminated material. Verify that there is guidance on how to-respond to an
alarm which indicates the presence of licensed, radioactive material.

NOTE: 10 CFR Part 20 does not contain release limits for the release of
contaminated material to unrestricted areas; thus, the licensee's criteria should
be that no detectable licensed radioactive material (radioactive gaseous and
liquid effluents excepted) is released for unrestricted use or as waste into an
unrestricted area.

d. ,Review the licensee's equipment to ensure the radiation detection sensitivities
are consistent with the NRC guidance contained Jn IE Circular 81-07 and IE
Information Notice 85-92 for surface contamination and HPPOS-221 for
volumetrically contaminated material. If applicable, as discussed in HPPOS-
250, verify that the licensee performs radiation surveys to detect radionuclides
that decay via electron capture.

e. Review the licensee's procedures and records to verify that the radiation
detection instrumentation is used at its typical sensitivity level based on
appropriate counting parameters (i.e., counting times and background radiation
levels). Verify that-the licensee has not established a "release limit" by altering
the instrument's typical sensitivity through such methods as raising the energy
discriminator level or locating the instrument in a high radiation background
area.

02.04 Identification and Resolution of Problems

a. Review the licensee's Licensee Event Reports, Special Reports, audits, and self
assessments related. to the radiological environmental monitoring program
performed. since the last inspection. Determine if identified problems are
entered into the corrective action program for resolution.

b. Review corrective action reports affecting environmental sampling, sample
analysis, or meteorological monitoring instrumentation: -Interview staff and
review documents to determine if the following activities are being conducted in
an effective and timely manner commensurate with -their importance to safety
and risk:

1. Initial problem identification, characterization, and tracking.
2. Disposition of operability/reportability issues.
3. Evaluation of safety significance/risk and priority for resolution.
4. Identification of repetitive problems.
5. Identification of contributing causes.
6. Identification and implementation of effective corrective actions.
7. Resolution of non-cited violations (NCVs) tracked in corrective action

system(s).
8. Implementation/consideration of risk significant operational

experience feedback.
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Emphasis should be placed on ensuring problems are identified, characterized,
prioritized, entered into a corrective action, and resolved.

c. For repetitive deficiencies or significant individual deficiencies in problem
identification and resolution identified above, determine if the licensee's self-
assessment activities are also identifying and addressing these deficiencies.

71122.03-03 RESOURCE ESTIMATE

The estimated hours to complete this procedure ranges from a minimum of 30 hours to
a maximum of 35 hours, with a base of 32 hours.

71122.03 - 04 COMPLETION STATUS

Inspection of the minimum sample size will constitute completion of this procedure in the
Reactor Proqrams System (RPS). That minimum sample size consists of 10 samples
determined as follows:
Section 02.01 a, b, c, d 1 sample
Section 02.02 a 1 sample
Section 02.02 b 1 sample
Section 02.02 c. sample
Section 02.02 d 1 sample
Section 02.02 e 1 sample
Section 02.02 f, cq, h, i 1 sample

.Section 02.03 a 1 sample
Section 02.03 b, c, d; e 1 sample
Section 02.04 a, b, c . sample

END
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Surface Water1 and Groundwater Elevations

Date Range in Surface Water Range in Groundwater

Elevation Lake Erie (feet above Elevations in the Site

sea level) Monitoring Wells

9 May 2007 571.80 - 572.48 570-54 - 575.91

11 June 2007 571.72 - 571.91 570.52 - 574.79

31 July 2007 571.10 - 571.42 569.97 - 573.90

24 September 2007 570.87 - 571.17 517.62 -'573.96

'National Oceanic and Atmospheric Administration station 9063079 in Marblehead, OH

As indicated in the above table, groundwater elevations below the
elevation of surface water in Lake Erie were observed during each
monitoring event. The occurrence of low groundwater elevations likely
reflects site-specific conditions at DBNPS that complicate the ability to
evaluate groundwater elevations and precise flow directions.
Complicating factors include the presence of a grout curtain, the flow of
groundwater within discrete fractures in bedrock, the large area of
excavated bedrock beneath the Power Block and the high degree of
mineralized groundwater and associated low yield observed in the new
Lower Dolomite wells. An additional source of uncertainty is the
usability of historic elevation survey data that were used to calculate
groundwater elevations from the historic wells..

Low groundwater elevations were measured at Lower Dolomite wells
MW-101C, MW-102C, MW-103C and MW-104C, located east and
northeast of the Power Block. As previously indicted, each of these wells
demonstrated a low yield during the well development activities and
contained high levels of hydrogen sulfide gas. The use of expansion plugs
may be inadvertently trapping sulfide gas inside the wells and around the
well screen, thereby limiting the screens ability to communicate with the
Lower Dolomite. Future modifications to the expansion plugs to allow
venting of the sulfide gas will be evaluated in effort to obtain more
accurate groundwater elevation data from. these wells.

Figures 3, 4, and 5 present groundwater elevations for the Till, Upper
Dolomite and Lower Dolomite, respectively, during the September 2007
monitoring event. Groundwater elevation contours were not developed
due to the complicating site-specific factors and their potential to impact
groundwater flow. However, groundwater flow directions at DBNPS
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within the Till, Upper Dolomite and Lower Dolomite can be evaluated by
comparing groundwater elevations in new across the site.

Groundwater elevations in Till wells MW-100A, MW-101A, MW-102A,
MW-103A and MW-104A are presented in Figure 3. The highest
groundwater elevation in the Till was 573.91 feet measured up-gradient
(i.e., west) of the Power Block at MW-100A. The lowest groundwater
elevation was measured at MW-105A at 568.73 feet, which is below the
elevation of surface water in Lake Erie. Based on the distribution of
groundwater elevations, groundwater flow in the Till is from west to east
across the site. Approximate flow directions in the Till (Figure 3) are
orientated perpendicular to the shoreline of Lake.Erie.

Groundwater elevations in the Upper Dolomite are presented in Figure 4.
The highest groundwater elevation in the Upper Dolomite was 573.96 feet
measured up-gradient (i.e. west) of the Power Block at MW-100B. The
lowest groundwater elevations in the Upper Dolomite were located
northeast of the Power Block (MW-31S at 571.08 feet) and southeast of the
Power Block (MW-12S at 570.98 feet). Based on the distribution of
groundwater elevations, groundwater flow in the Upper Dolomite is from
west to east across the site. Approximate flow directions in the Upper
Dolomite (Figure 4) are orientated perpendicular to theshoreline of Lake
Erie.

Groundwater elevations in the Lower Dolomite are presented in Figure 5.
The highest groundwater elevation in the Lower Dolomite was 573.56 feet
measured up-gradient (i.e. west) of the Power Block at MW-100C. In
general, lower groundwater elevations in the Lower Dolomite were
located east of the Power Block. Based on the distribution of groundwater
elevations, groundwater flow in the Lower Dolomite is from west to east
across the site. Approximate flow directions in the Lower Till (Figure 5)
are orientated perpendicular to the shoreline of Lake Erie.

Groundwater elevations decreased in site wells from May to July, and
again from July to September. This trend mimics the decline in elevation
of surface water in Lake Erie over the same period, signifying that the
marshes and/or Lake Erie are the discharge boundary for groundwater.

Comparison of groundwater elevations between the Till and Upper
Dolomite allows for assessment of vertical groundwater flow gradients.
Using data from the new monitoring wells, an upward flow gradient is
observed from the Upper Dolomite to the Till unit. As previously
indicated, the elevation of groundwater in all three units is higher than the
elevation of surface water in Lake Erie (except where anomalies are noted)
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further indicating that groundwater within all three units is ultimately
discharging to the marshes and/or Lake Erie.

3.5 GROUNDWATER QUALITY

3.5.1 Groundwater Field Parameters

Groundwater field parameters collected at the time of groundwater
sampling in June 2007, July/August 2007 and September/October 2007
are summarized in Table 5. A summary of the field parameter data is
presented below.

* Temperature - Groundwater temperatures ranged from 13.6 to 25.6
degrees Celsius (°C). In general the highest temperatures were
measured in wells located directly down-gradient of the Power
Block. The highest temperatures were observed at MW-34S/ D
(25.6, 24.10C), MW-33S/D (25.5, 25.20C), and MW-31S/D (24.5,
23.10C). Groundwater temperatures in other areas were below
200C.

* Specific conductivity - Groundwater specific conductivity ranged
from. 113 uS/cm to values greater than 10,000 uS/cm. The highest
specific conductance values (i.e., greater than 50,000 uS/cm) were
measured in Lower Dolomite wells MW-101C, MW-102C, MW-

103C and MW-104C. As indicated earlier, these wells were noted
with high hydrogen sulfide gas, low yield and low groundwater
elevations. The high specific conductance measured at these'wells
relative to other wells further suggests that the well screens at these
four locations have limited connection to the Lower Dolomite.

Dissolved oxygen (DO) - Several DO measurements were rejected
from the monitoring events due to probe interference with
hydrogen sulfide. Accepted DO levels in groundwater ranged from
0.04 to 4.24 milligrams per liter (mg/L). The reported odors of
sulfide are indicators of anaerobic and depleted oxygen conditions.

* pH - The pH of groundwater ranged from 6.0 to 8.8 standard pH
units. The limited variations in pH values are most likely due to
the influence of the Dolomite Bedrock. Dolomite is a carbonate
rock and is anticipated to buffer pH changes in grou dwater.

* Oxidation Reduction Potential - ORP values ranged from -368 to 87
millivolts (mV). ORP values were generally below 50 mV in all of
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the wells, indicating that site groundwater is subject to reducing
conditions (anaerobic). A trend shows that values decrease with
depths.

Turbidity - With the exception of wells MW-101C (798), MW-102C
(10) and MW-104C (38), the turbidity of groundwater was low (i.e.,
less than 10 nephelometric turbidity units). High turbidity values.
at MW-101C, MW-102C and MW-104C are consistent with the high.
specific conductance at these wells and the well screens limited
ability to communicate with the Lower Dolomite.

3.5.2 Analytical Results

Data Summary

Groundwater analytical results from the June, July/August 2007, and the
September/October 2007 groundwater monitoring event are summarized
in Table 6. Figure 5 presents a summary of theJune, July/August 2007
tritium results, while Figure 6 presents a summary of the
September/October 2007 tritium results. Appendix C and Appendix D
include an assessment of the usability of the groundwater analytical data
for the June, July/August, and September/October 2007 monitoring
events, respectively. As indicated in Appendices B and C, the analytical
data presented in Table 6 meet the data quality objectives in the FSPs and
are usable for the intended purpose of the groundwater monitoring
program. Appendix D also includes a statistical evaluation to determine
the range in local background concentrations. Laboratory analytical
reports are included in Appendix E.

Local Background Conditions

As presented in Appendix C, reported tritium concentrations between 178
pCi/ L and 348 pCi/ L represent statistically insignificant activityý at the
95% confidence level. Therefore, values at or below 348 pCi/L were
considered to be representative of local background-conditions. Factors
influencing local background conditions may include the historic
atmospheric bomb testing program, cosmic ray interactions in the earth's
atmosphere and localized washout from continuous and batch gaseous
releases from DBNPS.

June and July/August 2007 Results

Analytical results of tritium samples collected in June 2007 ranged from
less than the minimum detectable concentration (MDC, i.e., <330 pCi/L)
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to 5,838 pCi/L (MW-32S). Tritium detections during the July/August
2007 confirmation round ranged from 108 pCi/L (MW-31D) to 7,535
pCi/L (MW-32S). No gamma emitting radionuclides were detected above
their respective MDCs.

Tritium concentrations detected above the 348 pCi/L background value
were located primarily in monitoring wells east of the Power Block. In the
Upper Dolomite, the highest concentrations were present east of the
Power Block, including MW-31S, MW-32S, MW-33S, and MW-34S.
Elevated detections above local background were also measured in the
Upper Dolomite north of the Power Block at well MW-30S (1,307 pCi/L)
and well MW-37S (2,961 pCi/L).

In the Lower Dolomite unit, the highest detections were located
east/southeast of the Power Block, including wells MW-33D, MW-34D
and MW-12D.

September/October 2007 Results

In September/October 2007, tritium concentrations ranged from less than
the:MDC (149 pCi/L) to 3,149 pCi/L (MW-31S). The concentrations of
tritium in new wells MW-100A, MW-100B and MW-100C, which are
located hydraulically up-gradient of the Power Block, were <193 pCi/l,
<193 pCi/L and <149 pCi/l, respectively. No gammaemitting
radionuclides were detected above their respective MDCs in any of the
groundwater samples collected during the September/October 2007
sampling event.

Concentrations above local background in the Till were detected down-
gradient (i.e., northeast) of the Power Block, including MW-102A (387
pCi/L, Till Unit), MW-103A (495 pCi/L, Till Unit), and MW-105A (1,832
pCi/L, Glaciolacutrine/Till Unit).

Tritium concentrations above local background in the Upper Dolomite
were detected north of the Power Block in wells MW-30S and MW-37S,
consistent with the June and July/ August 2007 events. The highest
concentrations in the Upper Dolomite were detected east/northeast of the
Power Block including wells MW-31S and MW-33S. Elevated tritium in
the Upper Dolomite was not detected in new monitoring wells MW-102B,
MW-103B and MW-104B, located to the northeast of MW-31S/D.

For the Lower Dolomite, the highest concentrations above local
background were detected in wells MW-12D, MW-15D and MW-33D,
located east/southeast of the Power Block. Tritium was not detected
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above local background in any of the new monitoring wells east of the
Power Block within the Lower Dolomite (i.e., MW-101C, MW-102C, MW-
103C and MW-104C). As previously indicated, groundwater at these
wells may not be connected to the Lower Dolomite due to the presence of
hydrogen sulfide gas.

Comparison to Drinking Water Standards

Tritium concentrations in groundwater during the June; July and August
and September/October 2007 monitoring events were below the
Environmental Protection Agency's drinking water standard of 20,000
pCi/L.

3.5.3 Tritium Source Assessment

As indicated in the January 2007 Groundwater Flow Characteristics Report
(ERM, 16 January 2007), potential sources of the elevated tritium detected
in groundwater may be associated with plant operations in the following
areas and/or documented historic liquid releases (Figure 2):

Power Block - consisting of potential sources within the Reactor
Containment, Auxiliary Building, Circulating Water Pump House,
Turbine Building and Borated Water Storage Tank.

Spent Fuel Pool, Fuel Transfer Canal and Cask Pit - as outlined in
the investigation summary of DBNPS Condition Report # 04-01719,
several instances of leakage from the Spent Fuel Pool have been
recorded. Since the elevation of the poolis from 563.3 to 601.5 feet
above sea level, leakage from the Spent Fuel Pool and/or
interconnected Fuel Transfer Canal and Cask Pit could potentially
release tritiated water to the structural backfill surrounding the
Power Block or to the Upper Dolomite.

Condensate Demineralizer Tank Discharge Line - as documented
in the DBNPS 10 CFR 50.75(g) file, in May 1990 a break in the
discharge line exiting the Condensate Demineralizer Polisher Tank
was discovered east of the Power Block. Contaminated resin was
released to soil at the connection between the Condensate
Demineralizer Backwash Receiver Tank discharge line and a 10-
inch pipe that conveyed the resin to South Settling Pond.

Collection Box - as documented in the DBNPS 10 CFR 50.75(g) file,
approximately 12,000 gallons of water was spilled to the ground
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adjacent to the Collection Box in 1997. It was estimated that the
concentration of tritium in the release water was 6,850 pCi/L.

e Hydrogen Addition System - as documented in the DBNPS 10 CFR
50.75(g) file, primary grade water was spilled onto the ground near
the Borated Water Storage Tank while draining the Hydrogen
Addition System in 1991.

ERM/DADE MOELLER 23 FIRSTENERGY - DAVIS-BERSE 659922 18MAR08
ERM/DADE MOELLER 23 FIRSTENERGY - DAVIS-BESSE 65992.2 18 MAR 08



4.0 UPDATED CONCEPTUAL SITE MODEL

The spatial distribution of tritium in groundwater and groundwater flow
patterns can be used to update the CSM regarding the potential
inadvertent release, fate and transport of tritium at DBNPS. The CSM was
originally presented in the Groundwater Flow Characteristics Report - Davis-
Besse Nuclear Power Station, Oak Harbor, Ohio.

Groundwater flow within the Till, Upper Dolomite and Lower Dolomite
units at DBNPS is from west to east toward Lake Erie. Higher
groundwater elevations within these units compared to the elevation of
surface water in Lake Erie indicates that groundwater discharges to the
marshes and/or Lake Erie.

Potential inadvertent releases from within the Power Block, including the
Spent Fuel Pool, would migrate vertically down through the unsaturated
zone to the water table. Upon encountering the water table, tritium would
be transported laterally through the Till in an easterly direction towards
Lake Erie. Potential releases below the water table could release tritium
directly to the Upper or Lower Dolomite unit.

Reported mapping of jointing and fractures on the upper surface of the
Dolomite Bedrock indicated orientations southwest to northeast and a
secondary orientation from southeast to northwest. These fractures
represent the direction of potential preferential migration pathways
within the Dolomite Bedrock. Elevated detections in Upper Dolomite
wells MW-31S and MW-32S are located on fracture projections that trace
back (i.e., southwest) to the Power Block.

Tritium in groundwater will ultimately migrate into Lake Erie, where the
concentrations will be diluted due to the volume of groundwater
discharge versus the volume of water in the lake. This is supported by
DBNPS Radiological Effluent Monitoring Program (REMP) data that
indicates tritium levels typically below 330 pCi/L in surface water•
samples from Lake Erie.
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5.0 KEY FINDINGS

The key findings from the groundwater investigation include the
following:

Geology

The surficial geology beneath the DBNPS consists of
Glaciolacustrine and Till units. The Glaciolacustrine unit is
characterized as cohesive, brown silt with some sand and clay. The
Till is characterized as brown to dark-gray, silty clay.

Beneath the Till is Dolomite Bedrock, subdivided into a Laminated
Dolomite and a Massive Dolomite. The Laminated Dolomite,
which is encountered above and below the Massive Dolomite,
contains thin layers of interbedded dolomite, gypsum, anhydrite
and shale. The Massive Dolomite is approximately 10 feet thick,
hard, finely grained, and located approximately 10 feet below the
top of the Dolomite.

Historic Well Inventory

A total of 54 wells (27 couplets) were located and inspected during
the well inventory and 24 wells (12 couplets) could not be found.
Each well couplet consists of a shallow and deep well within the
Dolomite Bedrock. The shallow bedrock well is screened within
the Upper Dolomite and the deeper bedrock well is screened in the
Lower Dolomite. The Massive Dolomite unit separates wells
screened within the Upper and Lower Dolomite.

The historic wells, by themselves, were notsufficient to create an
effective groundwater monitoring program at DBNPS because they
did not provide adequate lateral and vertical coverage. In addition,
due to the age of the wells, their construction quality and
subsurface conditions are not known.

Groundwater Flow

0 The ability to develop groundwater elevation contours and flow
patterns is complicated by several factors, including the presence of
a grout curtain, the flow of groundwater within discrete fractures
in bedrock, the large area of excavated bedrock beneath the Power
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Block and the high degree of mineralized groundwater and
associated low yield observed in the new Lower Dolomite wells'.

An additional uncertainty is the usability of historic elevation'
survey data that were used to calculate groundwater elevations
from the historic wells.

" Based on the distribution of groundwater elevations, groundwater
flow in the Till, Upper Dolomite and Lower Dolomite units is from
west to east across the site.

" The ultimate discharge point for groundwater in the Till, Upper
Dolomite and Lower Dolomite is the marshes and/or Lake Erie
east of the Power Block.

Groundwater Quality

Strong hydrogen sulfide odors were noted in site groundwater,
particularly new Lower Dolomite wells MW-101C, MW-102C, MW-
103C and MW-104C located east of the Power Block. The hydrogen
sulfide is believed to be naturally occurring and caused by the
weathering of gypsum and anhydrite minerals. Groundwater field
parameters at these wells are characterized by high specific
conductance, low ORP and high turbidity water.

* High hydrogen sulfide gas levels at wells MW-101C, MW-102C,
MW-103C and MW-104C may be inadvertently trapped due to the
use of expansion plugs at these wells. The sulfide gas may limit the
ability for the well screen to communicate with the Lower
Dolomite. Future modifications to the expansion plugs to allow
venting of the sulfide gas will be evaluated in effort to obtain more
accurate groundwater elevation data from these wells.

Reported concentrations of tritium in groundwater between 178
pCi/L and 348 pCi/L represent statistically insignificant activity at
the 95% confidence level and are considered representative of local
background conditions. :Factors influencing local background
condition may include the historic atmospheric bomb testing
program, cosmic ray interactions in the earth's atmosphere and
localized washout from continuous and batch gaseous releases
from DPNBS. Reported values above 348 pCi/L represent
concentrations that are statistically greater than local background
conditions.

ERM/DADE MOELLER 26 FIRSTENERGY - DAVIS-BESSE 65992.2 18 MAR 08



* Tritium concentrations above the 348 pCi/L background value
were located primarily in monitoring wells east of the Power Block.

Tritium concentrations in the wells screened in the Till ranged from
less than the minimum detectable concentration (MDC; <193
pCi/L) to 1,832 pCi/L. The highest concentrations were detected
down-gradient (northeast) of the Power Block, including MW-102A
(387 pCi/L), MW-103A (495 pCi/L), and MW-105A (1,832 pCi/L).

A Tritium concentrations in the wells screened in the Upper Dolomite
ranged from less than the MDC (<193 pCi/L) to 7,535 pCi/L. The
highest concentrations were detected down-gradient (east) of the
Power Block, including MW-31S, MW-32S, MW-33S, MW-34S,
MW-37S and MW-30S. Two detections above local background
conditions were detected at well MW-30S (1,307 pCi/L) and well
MW-37S (2,961 pCi/L), located north of the Power Block.

* Tritium concentrations in the wells screened in the Lower Dolomite
ranged from less than the MDC (<193 pCi/L) to 3,271 pCi/L. The
highest detections were located east/southeast of the Power Block,
including wells MW-33D, MW-34D and MW-12D.

* No gamma emitting radionuclides were detected above MDC in
any of the groundwater samples collected during the June,
July/August 2007 or the September/ Octbber 2007 monitoring
events.

* Tritium concentrations in groundwater during the June, July and
August and September/ October 2007 monitoring events were
below the Environmental Protection Agency's drinking water
standard of 20,000 pCi/ L.

Updated CSM

" Groundwater flow within'the Till, Upper Dolomite and Lower
Dolomite units at DBNPS is generally from west to east toward
Lake Erie with groundwater discharge to the marshes and/or Lake
Erie.

" Potential inadvertent releases from within the Power Block,
including the Spent Fuel Pool, would migrate vertically, down
through the unsaturated zone to the water table. Potential releases
from structures below ground could release tritium directly to the
Upper or LowerDolomite unit.
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Elevated detections in Upper Dolomite wells. MW-31S and MW-32S
are located on reported southwest to northeast fractures that
project back to the Power Block.

* Tritium in groundwater will ultimately migrate into Lake Erie,
where the concentrations will be diluted due to the volume of
groundwater discharge versus the volume of water in the lake.

Historic monitoring of Lake Erie by DBNPS indicates that there
have been few detections of tritium above local background
conditions, none of which are believed to be attributed to
groundwater releases.

Based upon the above findings, FirstEnergy should further evaluate the
hydrogeology and influence of plant features on site groundwater flow.
In addition, tritium detections above local background conditions should
be evaluated to establish a reliable monitoring well network for long-term
monitoring.
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Table 2a

Summary of Sampling Program -June 2007
FirstEnergy Nuclear Operating Company

Davis-Besse Nuclear Power Station

5501 N. State Route 2 MS3085, Oak Harbor, OH 43449

Well Groundwater Sampling Sampling
Designation Sampling Well Selection Rationale Method

Historic Well
MW-IS X Yes - Down-gradient from Power Block Low-Flow
MW-1D x Yes - Down-gradient from Power Block Low-Flow
MW-2S No - Sample MW-i Couplet NA
MW-2D No - Sample MW-1 Couplet NA
MW-3S No - Sample MW-1 Couplet NA
MW-3D No - Sample MW-1 Couplet NA
MW-4S No - Sample MW-12S NA
MW-4D. No - Sample MW-12S NA
MW-5S No - Sample MW-12S NA
MW-5D No - Sample MW-12S NA
.MW-6S No - Sample MW-12S NA
MW-6D No - Sample MW-125 NA
MW-7S X Yes - Close to South Settling Pond Low-Flow
MW-7D No - Sample MW-7S NA
MW-11S No - Sample MW-125 NA
MW-11D No - Sample MW-12S_"_" NA
MW-12S x Yes - Close to inadvertent release in 50. 7 5(g) Low-Flow
MW-12D No - Sample MW-12S • _________NA_ :
MW-14S No - Sample MW-15 Couplet "NA
MW-14D No - Sample MW-15 Couplet ____NA,•_ "
MW-1iS X Yes - Down-gradient from Power Block _ _Low-Flow

MW-15D x Yes - Down-gradient from Power Block Low-Flow-
MW-18S x Yes - Previous tritium detection Low-Flow
MW-18D X Yes - Previous tritium detection. Low-Flow
MW-19S No - Sample MW-20 Couplet NA

MW-19D No - Sample MW-20 Couplet NA
MW-20S X Yes - Previous tritium detection Low-Flow
MW-20D x Yes - Previous tritium detection Low-Flow
MW-21S No - Sample MW-20 Couplet NA

MW-21D No - Sample MW-20 Couplet NA
MW-22S No - Sample MW-20 Couplet NA
MW-22D __No - Sample MW-20 Couplet NA
MW-23S No - Sample MW-26 Couplet NA
MW-23D No ýSample MW-26 Couplet NA
MW•26S x Yes - Upgradient of Power Block - Low-Flow

MW-26D x Yes - Upgradient of Power Block Low-Flow
MW'30S x Yes - Cross-gradient of Power Block Low-Flow

* MW-30D No - Sample MW-30S NA
MW-31S No - Sample MW-32 Couplet NA
MW-31D No - Sample MW-32 Couplet NA
MW-32S X Yes - Down-gradient of Power Block Low-Flow
MW-32D X Yes - Down-gradient of Power Block Low-Flow
MW-33S X Yes - Down-gradient of Power Block Low-Flow
MW-33D X Yes - Down-gradient of Power Block Low-Flow
MW-34S No - Sample MW-33 Couplet NA
MW-34D No - Sample MW-33 Couplet NA
MW-35S No - Sample MW-7S NA
MW-35D No - Sample MW-7S NA
MW-37S No - Sample MW-30S NA
MW-37D No - Sample MW-30S NA
MW-38S No - Sample MW-30S NA
MW-38D No - Sample MW-30S NA
MW-39S No - Sample MW-26 Couplet NA
MW-39D) No - Sample MW-26 Couplet NA

Note

NA = Not Applicable
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Table 2b
Summary of Sampling Program - July/August 2007
FirstEnergy Nuclear Operating Company
Davis-Besse Nuclear Power Station
5501 N. State Route 2 MS3085, Oak Harbor, OH 43449

Well Groundwater Sampling SamplingDi opg Well Selection Rationale Method

Historic Well
MW-12S x Confirm June 2007 sampling result Low-Flow
MW-12D X Down-gradient from Power Block Low-Flow
MW-30S X Confirm June 2007 sampling result Low-Flow
MW-30D X Cross-gradient from Power Block Low-Flow
MW-31S X Down-gradient from Power Block Low-Flow
MW-31D X Down-gradient from Power Block Low-Flow
MW-32S X Confirm June 2007 sampling result Low-Flow
MW-32D X Confirm June 2007 sampling result Low-Flow
MW-33S X Confirm June 2007 sampling result Low-Flow
MW-33D X Confirm June 2007 sampling result Low-Flow
MW-34S X Down-gradient from Power Block Low-Flow
MW-34D X Down-gradient from Power Block Low-Flow
MW-37S X Cross-gradient from Power Block Low-Flow
MW-37D X Cross-gradient from Power Block Low-Flow

Note
NA = Not Applicable
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Table 2c
Summary of Sampling Program - September/October 2007
FirstEnergy Nuclear Operating Company
Davis-Besse Nuclear Power Station
5501 N. State Route 2 MS3085, Oak Harbor, OH 43449

Well Groundwater Sampling Sampling
Desi .nation ampling Well Selection Rationale Method

New Well

MW-100A X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-100B X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-100C X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-101A X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-101B X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-101C X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-102A X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-102B X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-102C X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-103A X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-103B X Yes - New well for. Groundwater Protection Initiative Low-Flow
MW-103C X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-104A X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-104B X Yes - New well for Groundwater Protection Initiative Low-Flow
MW-104C X . Yes - New well for Groundwater Protection Initiative Low-Flow
MW-105A X Yes - New well for Groundwater Protection Initiative Low-Flow
Historic Well

MW-IS No - Concentration below detection limit (June 2007) NA
MW-1D No - Concentration below detection limit (June 2007) NA
MW-2S No - Sample MW-101 Triplet NA
MW-2D No - Sample MW-101 Triplet NA
MW-3S No - Sample MW-101 Triplet NA

MW-3D No - Sample MW-101 Triplet NA
MW-4S No - Sample MW-12 Couplet NA
MW-4D No - Sample MW-12 Couplet NA
MW-5S No - Sample Couplet MW-35 and Triplet MW-101 NA
MW-5D No - Sample Couplet MW-35 and Triplet MW-101 NA
MW-6S No - Sample Couplet MW-35 and Triplet MW-101 NA
MW-6D No - Sample Couplet MW-35 and Triplet MW-101 NA
MW-7S No - Sample MW-35•Couplet NA

MW-7D . No - Sample MW-35 Couplet NA
MW-U1S No - Sample MW-12 Couplet NA
MW-11D No - Sample MW-12 Couplet NA
MW-12S X. Yes - Previous tritium detection (860 pCi/L in July 2007) Low-Flow
MW-12D X Yes - Previous tritium detection (1,155 pCi/L in July 2007) Low-Flow
MW-14S No - Sample MW-15 Couplet NA
MW-14D No - Sample MW-15 Couplet NA
MW-15S . X Yes - Up-gradient of tritium detections at MW-12 and MW-34 Low-Flow
MW-15D X Yes - Up-gradient of tritium detections at MW-12 and MW-34 Low-Flow
MW-18S No - Sample MW-15 Couplet NA
MW-18D No -. Sample MW-15 Couplet NA
MW-195 No - Sample MW-20 Couplet NA
MW-19D No - Sample MW-20 Couplet NA
MW-20S X Yes - Up-gradient of tritium detections at MW-12, MW-33 and MW-34 Low-Flow
MW-20D. X Yes - Up-gradient of tritium detections at MW-12, MW-33 and MW-34 Low-Flow
MW-21S. No - Sample MW-20 Couplet NA

MW-2iD No - Sample MW-20 Couplet ., NA

MW-22S No - Sample MW-20S and MW-23S NA
MW-22D No - Sample MW-20 and MW-23 Couplets NA
MW-23S X Yes - Up-gradient of tritium detection at MW-37S Low-Flow
MW-23D No - Sample MW-20 Couplet NA
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Table 2c
Summary of Sampling Program - September/October 2007
FirstEnergy Nuclear Operating Company
Davis-Besse Nuclear Power Station
5501 N. State Route 2 MS3085, Oak Harbor, OH 43449

Well Groundwater Sampling Sampling
Designation Sampling Well Selection Rationale Method

MW-26S No - Sample MW-20 Couplet NA
MW-26D No - Sample MW-20 Couplet NA
MW-30S X Yes - Previous tritium detection (1,149 pCi/L in July 2007) Low-Flow
MW-30D X Yes - Previous tritium detection at MW-30S (1,149 pCi/L in August 2007) Low-Flow
MW-31S X Yes - Previous tritium detection (7,322 pCi/L in July 2007) Low-Flow
MW-31D X Yes - Cross-gradient of tritium detections at MW-32 Low-Flow
MW-32S No - Sample MW-31 Couplet NA
MW-32D No - Sample MW-31 Couplet NA
MW-33S X Yes - Previous tritium detection (2,702pCi/L in July 07) Low-Flow
MW-33D X Yes - Previous tritium detection (3,27lpCi/L in July 07) Low-Flow
MW-34S No - Sample MW-33 & MW-12 Couplets NA
MW-34D No - Sample MW-33 & MW-12 Couplets. NA
MW-35S XL5 Yes - Cross-gradient of tritium detections at MW-12 Low-Flow
MW-35D X Yes - Cross-gradient of tritium detections at MW-12 Low-Flow
MW-37S X Yes - Previous tritium detection (2,961 pCi/L in July 2007) Low-Flow
MW-37D No - Relatively low tritium detection (135 pCi/L in July 2007) NA
MW-38S No - Sample MW-37S NA
MW-38D I "_No - Relatively low tritium detection at MW-37D NA
MW-39S No - Sample MW-20 Couplet NA
MW-39D No - Sample MW-20 Couplet NA

Note
NA = Not Applicable
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Table 3
Summary of Analytical Program - June, July/August; & September/October 2007
FirstEnergy Nuclear Operating Company
Davis-Besse Nuclear Power Station
5501 N. State Route 2 MS3085, Oak Harbor, OH 43449

June 2007 Sampling Event

Well
Designation

MW-1S
MW-ID
MW-7S

_____________M th it .- 12.... -.
N MS/MSD FD LD EB I . N MS/MSD I FD I LD I ED

MW-12S
MW-155
MW-15D
MW-185
MW-18D
MW-20S
MW-20D
MW-26S
MW-26D

x x
x. x
x x
x x __ _ x. x _ _ _

x x _ _ _

x x
X x
x __ _ _x

- x x x __ _ _ x _ _

x x _ _ _

x x
x x x
x x

X X

x X x XX
MW-30S
MW-32S

X

luly/August 2007 Sampline Event

Well Tritium (EPA Method 916.0)
Desienation N MS/MSD PD LD MS/MSD PD LD I EB

MW-12S X
MW-12D X
MW-30S X _ _"
MW-30D X
MW-31S X
MW-31D X
MW-3S" X X
MW-32D X
MW-33S X ______ ____________
MW-33D X__ ___

MW-34S X I
MW-34D X
MW-375 X
MW-37D X

Seplernber/October 2007 Samnling Event

Well Tritium (EPA Method 906.0) Gamma (EPA Method 901.1)
Designation N MS/MSD FD LD EB N MS/MSD FD LD EB

MW-12S X X
MW-12D X X X X •

.MW.15S X X
MW-15D /X X
MW-20S X X. X X
MW-20D X X
MW-23S X X
MW-30S X . X X
MW-30D X X _
MW-31S X X X X
M W-31 D X X
MW-33S X X X
MW-33D X X
MW-35S X X
MW-35D x X_ __"
MW-37S X X
MW-100A X X X X
MW-100B X X
MW-100C X X
MW-101A X X
MW-lOB X X " "_,',_"
MW-IDIC X x
MW-102A X X X x
MW-102B X X
MW-102C X X -_
MW-103A X "_X
MW-1035 X X X X
MW- 03C x X X x
MW-104A x x
MW-. x x _______

_ _t x _ _ _

N.-
X - WeI. pk-d.d/oýg..gd

MS/MSD M~tpykr/54OspiýDPl-~

N - No..uI pk

FD -Field DpbmW~
LD ov~ D.Phic-
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ERM
399 Boylston St. 6th Floor
Boston, MA 02116
Telephone: 617-646-7800

E.V Fax: 617-267-6447

CUENT First Energy ý Davis-Besse Power Station

PROJECT NUMBER 0065992.02

PROJECT NAME We

PROJECT LOCATION

DATE STARTED 8/8/07 COMPLETED 8/9/07

DRILWNG CONTRACTOR Bowser-Momer, Inc.

DRILUNG ML=rOD Sonic

NLOGGED Bon Ayres CHECKED Ban 4n d lK-

NOTES ýBoring size is 6' in overburden and 4" in bedrock

GROUND ELEVATION-

- I - I -

a.
0u 0

0
,LW,

.Cj 0-
MATERIAL DESCRIPTION

Ez

u).

SILTY CLAY with
some gravel,
cohesive, gravel
content decreases
with depth, firm,
brown..

laminated dolomite,
light gray.

(Continued Next Page)



ERM
399 Boylston St. 6th Floor
Boston, MA 02116
Telephone: 617-646-7800

E.. ] Fax: 617-267-6447
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no recovery.
(continued)

laminated dolomite,
fractured, olive gray.

laminated dolomite,
fractured, dark gray.

2

E
0
0

E

laminated dolomite,

- Bentonite
chips

-Native
backfillBottom of boring at

98.0 feet.
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DATE STARTED 8/14/07 COMPLETED 8/15/07 GROUND ELEVATION - WELL/BORING DIAMETER 2"

DRILUNG CONTRACTOR Bowser-Momer, Inc.

DRILUNG METHOD Sonic

LOGGED BY G. Ayres .. II CHECKED BY a Daly

NOTES Borinn size is 6" in overburden and 4" in bedrock

E'CE
-r-

I---. L C (3 M = - WELL DIAGRAM WELL DIAGRAM WELL DIAGRAMW" > MATERIALDESCRIPTION MW-101A MW-101B MW-101C

0 o 1 0 1 . IC
0 ,U' , _ _ _ _ _

5-

10-

15

20

SILT with some sand
and clay, firm,
cohesive, dry,
reddish brown.

- cement

ML
90

10CC

C;1

".

O

SILTY CLAY with
trace sand, firm,
cohesive, tight,
brown.

100 1 CL

20.0

C) r

- Bentonite
chips

_Sand

- Screen

- End cap

U)
in

U)
Ea)

T

I-

25

30

35

"0

CLAY WITH SOME
SILT. and trace sand,
firm, cohesive, tight,
moist, dark gray.

CL-
ML100

IIr.

C)

- Bentonite
chips

-Sand

- Screen

- Cement low. - Cement

29.5
J J

weathered dolomite
and clay, very tight
and firm, light gray.
laminated dolomite,
light gray.

10

C.

Cc

'S

E
0
0

-j

Bentonite
chips

40
(Continued NextPage)
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I~ -I
2- := WELL DIAGRAM WELL DIAGRAM WELL DIAGRAM

w" 0 0-0 MATERIAL DESCRIPTION . . MM0 •n- o MW-101A MW-101B MW-101C

40 1
_____~ c,

massive dolomite,
fractured, light gray.

45

50

55

60

K 65

70

75

80

85

_ I -End cap80
45A0

70

laminated dolomite,
gray.

48.0

laminated dolomite,
light gray.

157.0

laminated dolomite,
light gray to dark
gray.

1 65.0

laminated dolomite,
dark gray.

11 79.0

0
II0 fl:

ii
C0.-

6,"
C;II0w

c)-

a
E
0
0

E
cc-j50

C)'d

0

w

U)

90

0LC

- Sand

- Screen

- End cap
Bottom of boring at

80.0 feet.
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DATE STARTED 8/16107 COMPLETED 8/16/07 GROUND ELEVATION - WELIJBORING DIAMETER 2"

DRILLING CONTRACTOR Bowser-Momer, Inc.

DRILUNG METOD Sonic

"LOGGED B; ve3 HEKDBf -D

NOTES Boring size is 6" in overburden and 4" in bedrock

CL. E E._

> > 0 MTR DESCRIPTION WELL DIAGRAM WELL DIAGRAM WELL DIAGRAM
Oj • . o. MW -102A MW -102B MW -102C

0 
-,-

5_

10

15

20

25

30

30

FILL

MLS

MLS

CL-
ML

CL

1.0 SANDY Asphalt.

SILT AND SAND
3.0 with trace clay, firm,•. cohesive, gray.

SILT AND SAND
with trace clay, firm,

12.0 light brown.

SILTY CLAY with
some sand and

14.5 gravel, firm,
tohesive, tight,dry

light brown.

CLAY WITH SILT
and some sand, firm
to hard, cohesive,
tight, dry, brown.

0 C

II

U

U

'0

45
-- 0

100

'7

/

: ils

Bentonite
chips

Sand

Screen

-End cap
- Native

backfill

- Cement

II r

a

LGement

- Bentonite
chips

L Sand

Screen

- Cement

,in n
I 30 I -

W

Ar

01
it
5
z
I-

CL

35

40

95

7 31.0 CLAY WITH SILT
and trace sand, firm,

cohesive, dark gray.
laminated Dolomite,
fractured, gray. CO

.cc

E
0

E
-J

Bentonite
ch ips

39.5
395
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.,, 2 o •MW-it02A MW-102B MW-102C
AGRAM WELL DIAGRAM WELL DIAGRAM

w 0 
0 2 -6

40 _ - . ....

45

50

55

60

70

75

80

45.0

massive
Dolomite with some
fractures, light gray.

90

90

laminated Dolomite,
dark gray.

49.0

laminated Dolomite,
light gray to dark
gray.

___ 59.0

laminated Dolomite,
dark gray.

____ 69 ..0

laminated Dolomite,
dark gray.

'1 .78.0

CS
II t

LCi

C

02

0-

E

.2

-End cap
7 Native

backfill

90 C

- Sand

- Screen

- End cap

- Native
backfill

U)

w

LU

z
L.

I-,
U)

80
z.<

Bottom of boring at
80.0 feet.
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CLIENT First Enemy - Davis-Besse Power Station PROJECT NAME Well Construction

PROJECT NUMBER 0065992.02 PROJECT LOCATION Davis-Besse

DATE STARTED 8/21/07 COMPLETED 8/21/07 GROUND ELEVATION - WELLIBORING DIAMETER 2"

DRILLING CONTRACTOR Bowser-Momer, Inc.

DRILLING MET y6D Sonic ,

LOGGED BM.A CHECKED BYf. Daly

NOTES Bodnn size is 6" i overburden and 4" in bedrock

" • . E ,'• '

u . 0 - MATERIAL DESCRIPTION WELL DIAGRAM WELL DIAGRAM WELL DIAGRAM
S. MEADCMW-103A MW-103B MW-103C

U 0' CD

0 a.__ _ _ __ _ _ _ __ _

No recovery.

0

1i 10.0

,<

_oo
C=_ :o

,D CC

U,

75
.3

2,

60

CL-
ML

SM
CL-
ML

CL-
ML

SILT AND CLAY
with some sand and

13.0 trace gravel, firm to
soft, cohesive,

14.0 brown.

16.0 • SILT AND SAND
with some gravel,
firm, cohesive, gray.
CLAY with silt,
orange motteling,
firm, cohesive, gray.

and some sand, firm,
cohesive, brown.

20

100

C)
0

26.0

IMAivl41111- Cement

- Bentonite
chips

- Sand

- Screen

- End cap

- Cement

301

10

C.
q
LU

ca
U)

'C
of

~CLAY with some

CLS tt1•-.sand and cobblefragments, firm,

34.0 cohesive, fight, dark

gray.

" ~CLAY with some.
CLS •z'/•/, sand and cobble

fragments, firm,

34.0 cohesive, dark gray.
0 weathered dolomite,

__ 36.0 .white. .. .

laminated dolomite,
gray.

40.0"
laminated dolomite,

: gray.

44.0
0 massive dolomite,

gray.

U48.0

CCa-
II

0

-Bentonite

chips

- Sand

- Screen

- End cap
- Native

backfill

OR

- Bentonite
chips

- Cement

40 1

80

C'.

Cq.i

.~E

a

.-_J

E

50 1.
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.G . " - ...

> a_ MAERALDECRPO 0 WELL DIAGRAM WELL DIAGRAM WELL DIAGRAM
• 6 MW-103A MW-103B MW-103C

0 0 go U 2 LL) _.._7

52.0 laminated dolomite,
dark gray.
(continued)

laminated dolomite,
brown to white.90

.II
C;111•.

b.-

58.0

60

80

70

59.0 laminated dolomite,~~laminated dolomite,-i

I 62.0 brown. .

• laminated dolomite,

dark gray.

' 768.0

. laminated dolomite,.

dark gray.

179.0

C)

I '

0

0

0)

E

90

o= 2I

80
Bottom of boring at

80.0 feet.
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DATE STARTED 8/23/07 COMPLETED. 8/24/07 GROUND ELEVATION - WELL/BORING DIAMETER 2"

DRILLING CONTRACTOR Bowser-Momer, Inc.

DRILUINGMET D Sonij

LOGGED BY ., Ares CHECKED B M. Dal
NOTES Boring size is 6" in overburden and 4" In bedro

E•-•-

W M0A-TEI.9DSCIPIO WELL DIAGRAM WELL DIAGRAM WELL DIAGRAMa- > ~j MATERIAL DESCRIPTION it a" "

C~MW-iO04A MV14,. M MW-.O4B MW-104C

0 n •
FILL ý 1.0 GRAVEL. - Cement

5

10

15

20

25
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6 11

C,.

u
'U

CL-
ML

SILTY CLAY with
some sand, trace
gravel and cobbles,
cohesive, dry, brown.

14.0

55

100

CL 1 ._5 CLAY with trace silt
• • • and sand, soft,

coeý sive, black.

CLAY with some silt
CL- and sand, firm,
ML cohesive, brown.

,_1__ 23.0

cc
11

M0

FL

- Bentonite
chips

-Sand

- Screen

- End cap

- Cement

- Bentonite
.chips

- Sand

- %lemen[

CL-
ML

CLAY with some silt
and trace sand and
gravel, soft,
cohesive, dark gray.

(D0

1o II

F.
"qN tI I 300-

U,

UI)

I-

0~
it

z
(A
U-
Of,

35

dO

CLS

a
CLAY with some

I sand, wet at 32 ft,
32.0 firm, cohesive, dark

"' gray.
weathered dolomite,

5 light gray.
3.i.,

Bentonite
chips

100 C
0.laminated dolomite,

gray to light gray. E,

E-5

4N N
40 400
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E

w -" - MATERIAL DESCRIPTION WELL DIAGRAM WELL DIAGRAM WELL DIAGRAM
w 0 MW-104A MW-104B MW-104C

40 V_ . _ -_(._
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85

42.0

laminated dolomite,
gray.

- Screen

50

70

masisve dolomite,
light gray.

' 45.0

laminated dolomite,
dark gray to white.

1. 57.0

laminated dolomite,
gray.

169.0

laminated dolomite,
gray to dark gray.

1 79.0

It

02

ooP
If X

- End cap.

- Native
backfill

E

0

=J90 It
02

-Sand
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End cap
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In
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Bottom of boring at
80.0 feet.
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DATE STARTED 8/28/07 COMPLETED 8/28/07

DRILLING CONTRACTOR Bowser-Momer, Inc.

DRILUNG METHOD Soni

LOGGED "res ' CHECKED B D

NOTES ,Bon. , size is 6"iroverbuden and 4"in bedr•

GROUND ELEVATION - WELL/BORING DIAMETER 2"

oLU -00j MATERIAL DESCRIPTION, eo
CD c502wU

0 _ _ _ _ _ _ 0~
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10
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20

20

FILL

ML

SANDY SILTY
Asphalt sub-base,

2.0 loose, dry.

CLAYEY SILT with
some sand and trace
gravel, gray mottling,
moist, brown.
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0Ifl
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(0CD
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20fl1
200*

0j

Cn
wU

a)

(I)
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25

•30
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CL-
ML

CLAY WITH SILT
and some gravel and
sand, wet at 27 ft,
weathered bedrock
fragmetns starting at
6.5 ft, dark gray.

noQ n

02

- L444044 '
weathered bedrock
and clay, light gray.

Bottom of boring at
28.5 feet.
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1.0 INTRODUCTION

This section presents a quality assurance and quality control (QA/QC)
review of the Davis-Besse June and July/August 2007 well groundwater
sampling events. This evaluation was conducted to assess and enhance
the reliability and validity of the groundwater analytical data. The
verification process was conducted to identify the most common sampling
and analytical problems that could affect the quality of the results. In.
general, the results met the data quality objectives.

2.0 QUALITY ASSURANCE

Quality assurance involves planned and systematic actions necessary to
provide confidence in the analytical results. The goal of the program is to
have a program that is operating within acceptable criteria; thereby
enhancing the representativeness and comparability of the results.

-Qualitative measures include items related to the field as well as the
laboratory activities.

2.1 SAMPLING PROGRAM

The procedures used to collect the groundwater samples were detailed in
a FSP (ERM, 8 June 2007). Specifications, such as well locations, well
construction, sampling intervals, sampling and analysis techniques were
items among others that were described to help collect a useful data set.
A list of sampling locations and analytical program summary tables were
provided for the July/August 2007 groundwater monitoring event.
Groundwater samples were collected. by personnel from BETA
Laboratory. Field notes were reviewed to confirm that the procedures
were executed properly. The following information reviews. items that
were included in the field sampling quality assurance program.

* Sampling documentation - The sample team maintained a field
notebook (bound weatherproof logbooks) that was filled out at

* each location where a sample was collected. It contains the sample
designation, collection time, description, and field instrument
calibration log. The team also completed a Low-Flow Groundwater
Sampling Form at each monitored location. The forms present
information regarding location, weather, time, well construction,
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sampling depths, sampling device, field parameters and sample
containers. The completed Low-Flow Groundwater Sampling
forms are included within Appendix B.

Sample Identification - Well IDs were used to identify the
groundwater samples. The same codes were used to complete the
chain-of-custodies (COCs). Duplicate samples were recorded as
blind samples. Actual duplicate sample IDs were recorded on each
Low-Flow Groundwater Sampling Form. COC records are included
within Appendix B.

0 Decontamination - Dedicated high density polyethylene (HDPE)
tubing was used at each location. Wells were sampled using a
peristaltic pump (no decontamination required).

Calibration and Preventive Maintenance of Field Instruments -
Sampling team personnel calibrated the geochemical parameters
probe every day before starting the sampling. Calibration logs were
maintained in the notebook. ORP readings did not stabilize during
June sampling of well MW-20D. The ORP probe was cleaned after
this sampling and the meter accuracy was successfully checked
utilizing calibration solution. Dissolved Oxygen reading could not
be taken for about 57% of the wells sampled in July/August 2007
due to probe interference with hydrogen sulfide.

Sampling locations - All locations were sampled as planned in the
FSP.

Gauging - A synoptic water level gauging round, including all of
the monitoring wells selected for the evaluation of tritium and
gamma emitting radionuclides, was performed on 11 June 2007
prior to sampling.

Sampling Depths - Sampling depths were reported on the
individual Low-Flow Groundwater Sampling Forms. Sampling
depths were consistent with sampling depths recommended in the
Field Sampling Plan.

Field Duplicates - All duplicate samples were collected in
accordance with the FSP.
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2.2 ANALYTICAL PROGRAM

Groundwater samples were analyzed by MidWest Laboratory for analysis
of tritium by EPA Method 906.0 and gamma emitting radionuclides by
EPA Method 901.1 as specified within the FSP. MidWest Laboratory
currently performs radiological environmental monitoring for over 20
nuclear power plants in 11 states. In addition, the laboratory is certified to
perform analysis of drinking water for radionuclides in Illinois, Indiana,
Wisconsin, and Kentucky. Midwest Laboratory maintains a Quality
Assurance / Quality Control Program based on 10 CFR Part 50, Appendix
B and Reg. Guide 4.15.

3.0 QUALITY CONTROL

The analytical data were assessed in terms of precision, accuracy,
representativeness, comparability and completeness (PARCCs) to evaluate
the usability of the results generated. Quality control items were
evaluated through laboratory checks (e.g., matrix spikes, duplicate
samples), and sampling method reviews (equipment blanks, trip blanks).
In addition, MidWest Laboratory has participated in interlaboratory
comparison (crosscheck) programs since the formulation of their quality
control program in December 1971. Results of the interlaboratory program
are presented at the end of this appendix.

The following information provides background on the types of QC
samples that were used to assess if the data quality objectives of the
sampling program were met.

Equipment Blanks - Equipment blanks are samples collected to
evaluate the potential. cross-contamination of samples due to the
sampling equipment. They are collected by pouring deionized
water over the sampling equipment which comes in contact with
the groundwater sample. During the June and July/ August 2007
sampling event, all monitoring wells were sampled with dedicated
equipment. Therefore, no equipment blanks were collected.

• Field Duplicate Samples - Field duplicate samples are analyzed.to
check the accuracy and reproducibility of the laboratory analytical
techniques. A field duplicate sample is taken from the same
monitoring well, one immediately after the other using the same
sampling device. Field duplicates are typically collected at locations
where concentrations of COCs .are expected to be present. As
recommended in the field sampling plan, two duplicate samples
were collected during the June 2007 sampling event (sampling
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locations MW-12S and MW-20S), and one during the July/August
sampling event (sampling location MW-32S).

Laboratory (Split) Duplicate Samples - A laboratory duplicate
sample is created when thelaboratory splits a normal field sample.
It is conducted to evaluate the precision of the laboratory. The
laboratory conducted the analysis of one laboratory duplicate
sample for the July/ August sampling event (duplicate of field
duplicate sample from location MW-32S).

Matrix Spike and Matrix Spike Duplicate samples - Matrix spike
samples and matrix spike duplicate samples are normal field
samples to which a known quantity of a chemical constituent is
added in the laboratory. Spike samples are used to evaluate the
precision of the laboratory and the effects of matrix interference on
the analysis. MS/MSDs are typically collected in areas where

* concentrations of COCs are expected to be low. Spike samples were
collected at MW-26D by collecting two additional samples as
identified in Table 3. Samples were spiked by the laboratory with a
tritium standard of 5,639 pCi/L and analyzed as actual samples.

Assessment of data quality based on compliance with PARCCs criteria is
presented below.

* Precision - United States Environmental.Protection Agency (EPA)
guidance suggests that the Relative Percent Difference (RPD) of
field duplicates should be less than 30 percent in water samples.
The RPD is calculated as:

I Sample - Duplicate IRPD=

(Sample + Duplicate)! 2

Calculated RPD values for the tritium results were within
guidelines, as presented in the following table.

Field Duplicate RPD Calculations

Sample Duplicate Sample Duplicate RPD
I . . I 'Kesult Kesult

MW-12S DBD-01 *657 .764 15 %

MW-20S DBD-02 255 279 9 %

MW-32S DBD-01 7,535 7,185 5 %
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Accuracy - Matrix spike/matrix spike duplicate (MS/MSD), and
laboratory duplicate sample are documented in the attached
laboratory reports. These indicators are used to assessif the matrix
may be biasing the reported results high (generally based on
greater than 130 percent recovery) or low (generally based on less
than 70 percent recovery). RPDs are generally expected to be less
than 30 percent between MS and MSD results.

As shown in the following table, all RPDs for tritium and cesium
were within acceptable ranges.

Matrix Spike/Matrix Spike Duplicate RPD Calculations

Sample Spike + Sample,
ID Compound Duplicate ID Initial Sample Result RPD

Activities

MW-26D Tritium MS01-MW-26D 5,639 5,000 12%

MW-26D Tritium MSD01-MW-26D 5,639 5,055 11%

MW-26D Cs-134 MS01-MW-26D 59.3 62.9 6%

MW-26D Cs-134 MSDO1-MW-26D 59.3 59.1 0.3%

MW-26D Cs-137 MS01-MW-26D 66.3 64.2 3%

MW-26D Cs-137 MSDOl-MW-26D 66.3 70.0 5%

No Cesium was detected in the actual samples. Values indicate actual spike
activity.

Representativeness and Comparability - The representativeness
and comparability of analytical data was qualitatively evaluated by
comparing samples from the same locations for the June 2007 and
the July/August 2007 monitoring events.

Groundwater Tritium Results Comparison - 1st & 2nd Sampling rounds

Monitoring June 2007 July/August 2007 RPD
Well H-3. Activity H-3 Activity

MW-12S 764 •860 12%
MW-30S 1,307 1,149 13 %
MW-32S 5,838 7,535 25 %
MW-32D 466 507 8 %
MW-33S 2,287 2,702 17 %
MW-33D 2,965 3,271 9 %

NA: Not Applicable

Consistency between .the monitoring events indicates that the
sample results are representative of the site conditions.

F
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Completeness - Based on review of sampling and laboratory check-
in procedures, as well as field an'd laboratory QA/QC results, the
data is considered to be complete and useable.

Sensitivity - The MDCs were consistent with data quality
objectives for the gamma emitting radionuclides as they ranged
between 1.4 and 14.7 pCi/L. The MDCs were consistent with data
quality objectives (at least 200pCi/L) for tritium with the exception
of detection limits of 330 pCi/L at 4 locations during the June 2007
sampling event (MW-1S, MW-1D, and MW-26D). The 200pCi/L
value corresponds to an environmental level that would allow
evaluating an eventual release of tritium to the environment.

4.0 CONCLUSION

Based on the review of the. QA/QC information summarized above, the
data meet the data quality objectives defined in the FSP and are usable for
the intended purposes of supporting the final selection of locations for
new monitoring wells at the site.

ERM/DADE MOELLER 6 FIRSTENERGY - DAVIS-BESSE 0065992-218 MARCH 08



SiteName: bn 0 n
Low-Flow Groundwater Sampling Form

IWell ID: I!.

Date- 01ýalo7/l.
Sampling ersonnejl. • ', . ,. .* .74t ,
W eather C onditi rn .. . -,, , "

File Name.: , " D jzr L., •.

Iotal Depth IT.D.): i.l,L/// Lt Screen Len' ff:

Depth to Water (D.T.W): ( Well Diamete:
Total Volume Purged: q . . Casing Type: f VC;.
Purge Rate- fcn Al /MSampin~g:Devrice:e /5ý ,/z,$'
Tubing Type: Piv~di.e. Mveasurin Point: 72C'1 Z,/ ^411
Pump Intake (ftbe6* M.P.): *?.4'color-.j.- odor: g ISi

Time: DTW: Comments: Termp Sp'C DO' pH ORP Turb

(Mir') (feet) .M (uS/ca) (ag/L) std units mV NTU
Stabalization (see note +1A- +1- +1- . +j- +l-

Criteria' below)'. 3% 3% 10%, 0.1 unit 10 mV 10%,

0:00, _3 q1 . . A4Z,,•;.,, , .i4L-j V 7 , 7IN
15:00 _ .____ i f / . v.7t•. t, . • / .,S N --

40:00 4. ,V! 77o, ,- 2 7 R K.V• " 4f2,i1 7, , '7-,60:00 b 7O- l•I•76 , T,7. .. -7 0 1-,Isp ••97"
65:00 f3& 7Jg rYA~ :-5v 12 ~ /0.O
70:00 7iQ/4ZjZ&ýL -4?7,1Y I-et -7,I V 10
75:00 . 7 , , ,,, " l-_'

35:00 1. 3...7_•_'/,. ',. 7, d.6 -/,s./ 540:00 1&#• ]••t .70, M-7. ý3 :21 -012- '7A( -'• 1 -.7.
45M0 'j:3 If 17 ..... T.- t q, -

100:00 -1 I Y.1
515:00 15002 9 7C9 i0 ,, .5
110:00 5 m Ve17
165:00 1,5952 f!540

125:00

Sampling Time: /o.7 f-jt.L9

Samples Collected: Analysis Requested: Preservative: Holding Iime: Lab:

Notest
(1). Do not &nos.a, doph to bo•n Ontol W ont e sitfo pot.i -nd . pkng Lt -ndo-o -aopnn•d -r tha t -oy be ro on the -n1 b•to,
f2) - Sto bionton eit hi. b6-d -o thd-, t -n -nent on otlio toe. u mnO
(3) Told ed n -n 1 ellbo be kw th. O 1 . (032 fl} Pt t to be .ered ., -- sy to ke-p d.twdo.- blo.I . (032, ft)
(4) /- 10% • htbidity io -o 10 N-Uo



Site Name: . _ _ _ _ _ _

Lvw-Flow Groundwafir Sampling Form

WeUID. M11A - i no)
Date p-.k, __ _ _ _ _ _ _

SamPUn9 P&sonne( . L.JJ V~ TICý v--4 r ~ x/a'
Weather Conditions:-1
Tine: 11L.5&
File Name: D - I t,

Iotal Deýth (.D.),- Sre2 : .70.•
Depth to Water (D.T.W): ) . , ' Well Diamete: ."'
Total Volume Purged: . 9, _ Casing Type: P.V C..-
Purke Rate: (a 5 _jSampling Devce: - P.U-p
Tubing Type: ELTA; Measm'ia Point 6rP OF PVC-.-
Pump Intake (ft below M .P.): -70' cook!.-.7't ,,/d1O•dor .9f,'

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) ( (uS/lc) (rg/L) std units mV NTU

Stabalization (see note .4- +I- +1- -1- +I. +/-
Crteria2  

below)? 3% 3% .0% 0.1 unit 10 InV 10%"

10:00 /3 . , -¶_, 12'/ ? , 3 ' -,cd? 7 1710

20:00 j--f /7 .,, q5 /?,./&L139 &-4 I1 i 1•-
13:00 i,5,jq .t2 •/ n.4•,, i k, 9s i9;47 /,,6 4.'1 -I/,9 7L,
30:00 .^A Jt . M5 1514 lA,- o,3 -,- i -7,'7 t)[,
25:00 , ./ /; Ak, M&',, / '2a ol e6 ._ - -. ,-11 1 -• &,ý .

50:00 .,5? 6 l•,5rýO./v..* .r7 V 0 D 9/ -6 ý -""
45:00 /zq1,fq-0-W
50:00 IL".710b ey 0'
55:00 11....f1xk 1911 4-ý v 3 .... 0
60:00
65:00
70:00
75:00 ....
80:00
85:00
90:00 .,
.95:00 ___________ ___ ___

100:00 ___________ ___ _ __

105:00 __________ ___ ___ ___

110:00 ___________ ___ ___ ___ ___

115:00 _

120:00

Samplig ime: J A37- 1309
Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

Notes:

WI)- Do no depth to bottoto well until oattr purging aM ompngo to rodooo ,,oopendiong fmoo that oay be retting on the woll bomtmto.
(2). S- bihlmio odtci bod ob - thoe, toos, -eot conetcthm mum nt.o
(3)-ToaIddrwowiweJItobn nothottfl]tn(fl2 h) Pr rotetoo . k ~do on yo ke drwdoo below O, m(i0321)
[4) * 1-IG'/when fnbidit-yb •cr 10T

to"-

.. "



Site Name. . D a_
Low-Flow Groundwater Sampling Form

We111•./'27•t ! m •2'•--•
Date: 4 1 /,A/ f-7 L0- /
Sampling Personne. C1 Ai~-
Weather Conditions:/-S,!ge&~n 7T jfLý
Tr,.e: 13LM'0 - I •
FileName:

Depth to Water (D.T.W): NS. -74t Well Diameter: 3"
Total Volume Purged Casing Type: /,24-a"
Purge Rate: Sarplngeyce
Tubing Type: e.g.- Measuring Point:. 7--p t F fC ,,
Pump Intake (ft beloi4'IvLP.): .'f color: /4, odor: /,J,4 ,

Time: DTW: Comments: Temp SpC DO pH ORP Turb
S(rman) (feet) ('-) (uS/cm) (mg/L) std units mV NIU
Stabalization (ree note 4/- +1- +1- 44- +I- +u-

Criteria" below)2  
3% 3% 10% 0.1 mint 10 mV 10%'

0:00 577S? •7 p#]. t'yt 177L- ,,. .T .U "lt - ,L •qZ.0:00 .76 -•7 5_mt• /'7R / 777k ? -'.7, 7. A I- , 1, -L

25:00 _6., ( -/ , iib.b- ;77 j-jýj -7-3 LL -, 7 11-6-
35:00~ ~ ~ , la ~ tS2 5 so ~ 8~~

40:00 7
15:00 -7 n qi3

600 _ ý~7 '1S q.,5a 7-3 ik. Q, 't'

70:00 _ _ _ ______

25:00 y. qV
30:00 -73_/,
35:00 S,7 .512S__1_20____e_?

100:00_______
405:00 j6. 'Y'7 _98 63_A

110:00 0_____ x/

115:00
120:00 .

Sarmpling Time: j93,5'-," /i&?

Samples Collected: Analysis Requested:. Preservative: Holding lime: Lab:

75:00 S~ Jo~

5 ,4kil ot-

No-,a
(1) - Do nat mranuredepth W batiom of -,11 ontmdti r pugrgig and ta-boing t roedmuct r-spodiog &ý .tmatry b. ffo i o te o'e botaom
C2) -St.bilooion criteria based on ducee et seotenot n e o a-ft eoot, .
P3) - ToWl drnwdoote m well to be kI than 01 m (032 f1) Pu rg, rate to be oeored a3 neooery to keep draedoen oblo 0 1 m (0.32 It.
[4) -1-. wI hen titbidily io aver 10 N'Us



Site Name.: __ _ _ _ _ _

Low-Rlow Groundwater Sampling Form:

WeD : ID.
Date: /0
Sampln Persmnu."., ,/,
Weather Conditions: -2
Time: 0053 q
File Name. ,/4/' A /;.

lowa Depth (T.6.): 14 ctv 3,
Depth to Watez (D.T.W): 1. 175' Well Diametea: -40
Total Volume Purged: V. Casing Type:. )0
Purge Rate: IL/ 4 Sampling Device: )0,rd5r&e, -fulw
Tubing Type: Measurin Point.. 474 0 -ec,
Pump Intake (ft beloe'MvLP.): 3• color-C:t&r- odor: "A/ e

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(mi) (feet) MC) (uS/cm) (mg/L) std units mV NTU

Stabaji2aofin (see note +1- +1- ÷/- +-- +1- 44-

Criteria below)' 3% 3% 10% . 0.1 unit 10 wV 10%4 1

10:00 ILI/ . r?? .f,2 1 .-310,7 .

25:00 , '- , d,,Q /-9-01 .2/5WA •,?5 7,0 , 1 Z?-310-00. 92a.,x"WOL i.ozZz /7.5" CIA a ZZ.ia ,r/,.---W.,20:00 17-61 I IVI Z7-4VLi

25:00 ___,/6 4,-/,A_ .•- -/' A f 517,-,0 .2/_4 .. ,,
30:00 17 4-, ,' , / 7 i 70// /,f q I7

45:00
50:00 ____

55:00
60:00 _ _-

65:00
70:00
75:00
80:00 • ..

85:00
90:00 _ _I

95:00 . _...
100:00

105:00
110:00
115:00
120:00.

Sampling Iime,: A"0 7

Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

b6D,-0I -rra /fAA

Notes:
(1)- Do not menonoon depth to bottomo of oefllundit! ter purging and iuunpliog to red=to notmpoding fione tha.t may be 000 oing the well bO4Ota
CI). Suobto0o e~iton bood on three oruvt -1no ooo.0etivo -'eme,"

* )Totold-.4oe u, well1 to oboo tleooh 01 to (032 A) Poogirtgrao, to beo lowered wooooouory to lctop dnwdaroo below o 11an (CM lt(
(4 ./- 10% tohe,. turbidity is c-o 10 NTLJ,



Sit e Name" jJ -
L ow'Flow Groundwater Sampling Form

Well lID: A ......

Date: ,l
sampling PemmM~e. -Lcv)4o rrr. ýR ~'~cI n
Weather Conditions: '- 70_
Time: -

File Name: ,_ C,' Lt¢ -

Time: DTW.• Comments: Temp SpC DO. pH, ORP Turb
(min) (feet) ___ ____ (0 C) (uS/cm)i (mlL std units mV NIU

StabalDzaeipt (seelnote +1- +1- +1- +1- 4- +t1-

Tubingia T 1,e- o 3%suin 3%nt 70% 0. j/t10m

0:00 -1,311, -j•_- . - z
15:00 , h " /" a:

50IAA1 I- I

15:00 Y3=./,111 a/s,,d/-,,l U,./k k, 7• -1712 0.,,
25:00 1 -9y v9'

50:00 /YI ___

35:00 2-12 N7.-C/167

40:00

45.00 y&117 21 6

50:0.___&_ý-R 3 /:33- -5777 V 7-3- -101,16 P.
55:00 g __z/

60:00 M t "j O1 It _:,

65:00 2, .2*9 _

* 75:00 ____ ___ ___

80:00 "
185:00
90:00 A
95:00 ___ ___ ____ __

100:00 ___

105:00 __________

110:00 _____ _________________

115:00 _____ ___ ___

Sampling Ilime: /4 -it2

SamplesCollected: AnaLysis Requested: , Preservative: Holding ime : Lab:

Note=

(1) - Do o tetotte depth to bottor of w tl untl after purg1g wd -mprmg w todouo r-petcind g h 1  that o, ay be rtýtintg on fie t, boto•tt,
(2) - Stabifiozi crtterlb based o three .tst recent o- ut.,e •o ve n o u mentt.
(2)- ToFldotdott in tell to it Ie• Otoa (ti ot (0. ft g Puoing tate t be lowered ot neoe- y to keepldrao dotwn below (11 o (1.32 ft).
(4) +/- 10.. whemt turbidity is over 10 NTIk



Site Name: X>.. f
Low-How Groundwater Sampling Form

WellID: MW(,j-ý5D
Date. t.,~ I Za1C237

Weahe onditons: 4V17

File Name: D(" fl"Mi b

Total Depth (I.D.): •0 SY Screen Length: -70
Depth to Water (D.T.W): )./- Well Diameter: "
Total Volume Purge: Casing Type:I 1C
Purge Rate: Sampling Device: A*vLŽ(4'
Tubing Type: Measuring Point: -7"v 0 Per.
Pump Intake (ft belowV P.): 7J color: odor:

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) . (0c) (uS/cm) (mg/L) std units mV Nru"

Stabalization (see note +1- +I- +I- 41- .9/- ÷-
Caiteria" below)? 3% '3% 10% 0.1 unit 10 mV -10%

5:00 a. 4105 a__/23a-; % 9 -
10:00. 4~
15:00.. B34q ' I,? 0:/,4W, - c..5r i. DO
20:00 I. , I5 .... ',.. 5 -VPI,' ,
25:00 A__ /A"'~ 2i ~ 7a
30:00 Jj :5 70.j' .", PJ. 7.,/. -;.,z I74P
35:00 158 ?&~- I~ i; L
40:00 J'. . "ax./" 5_A._ ,.45:00 j.jq. ,< , ,,2 .47'ia .. ,/ ,
50:00 a~J ._______ __

55:00 1o-.-7'1_ 72K .•7. "'FI .. , 7. , -
60:00 ('I' Z-4%- A07)~iA~O 1. 2/3-;X:,~~
65:00

80:00
85:00
90:00
95:00 , ,, .

100:00

105:00
210:00 ' .. ._ ____

115:00
120:00

Sampling lime: I 4Z• tqy"5
Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

Au 15-0." " ; , AM

Notelz

(0)- KDo vo evo depth. to botoon of -'1 ml .oi after p~trogin and .oaapli o~ rceve rooreun ft rthat my be rmeorg mr the well bottom
(2)- Sto1,llboiion criteria based ont fthree -00 Oot ee-4 e-Utive boewotceamto
(3)-Totaldrvdoetbwellobbers [howaIor)0 2ft). Pwoginrate lobelowered as nen w0kp "dr-do belowO.] m(0.2 2Rý



Site Name: _______06-._•

Low-Flow Groundwater Sampling Form

W•II TD: VVlI , • " l,•,...%

Date: Lela 1 07-
Sampling Peisonne 03.. Cc-yvC6 /Y riL" f~At.~ ~ (
Weather Conditio: iV S *I-u o a44 gq,
Time: / I'
File Name/ /

Tota Depth (I.D.): ;) X St0fth 0?
DepthtoWatex(D.T.: ,7Well Diameter: 3
Total Volume Purged: J-., 51Lr-P' Casing Type: P V 0
Purge Rate: / ~/~~ 'Sampling Device: ri.-h-ie.tc"~~o
Tubing Type: fA• ... *L Measurin Point. Trc j 'of W
Pump Intake (ft bel* NC.): color: & odor:

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) _ (uS/cm) (mg/L) std units mV NTU

Stabalization isee note"1- 4- +1- +1- +1- +1-
Criteria

2
" below? 3% 3% 10% 0.1 unit 10 InV 10%'

0:00 )3..5/ ,5.77 f231q- /Z.36 0.1 S. Cj
5:00 1'96 X4. /A4' &yi !A'( q,72,

10:00 W /b-* Q0 1 .0. i or72. h 1 /a 16 37S715:00 iY,"• .i ,, , 1,5 , ;.- L 0 Y,• f 9 ', 1-:Z '? ,' 7 x ."-'to
20:00 ?~i fx ____O AIAý Y__I__6 7-t~

25:00. j5, o" . '.i. ,7../.•1 /. R.7 ;.6'i 3c. & 5.-I
30:00 4. * /0eo,/',.71 3..7 'A, XT

45:00 17.I30 /3A •L/&.C* ';,0 /9 YS 7 e ,'g f, 7f -41.6-5'.A

50:00 7 1 w ;o.~ -. 9 a r7__
55:00 a I 7-T Y A-5-9 1 56
60:00 /, Y325 Y7 qv 1
65:00 'a t
70:00 '
75:00
70:00
85:00 " . . •

110:00
115:00
120:00

Sampling Time: ./290 Z .- /3O
Samples Collected: Analysis Requested: Preservative: Holding Time: Lab:

Notes:
N1)- Do foat otoroo depth to afteor opu oot t., porging and laupn og ao odo muspending fijsl that Y o restting On the tell boltoin(2) . St abflieatoo uriteoI deptd oo ((otto t ttt beaoecolio o moio.

(3), "Tril drawd-n in ell to be kw than o. 1 m (CL32 it). Purging rtc to be hoeed as neo try o keep drwdon beo1- I1 m (0-32 ft).
(4) .10% when turbidity Is ooos 10 NTis



Site Name: __,____ _ •_ '"
L ow-Flow Groundwater Sampling Form

WeU D: • LL/ -ID:")
Date: O/ -
Sampling Personnel: A J*iC ~
Weather Conditions: A4F ' nT1,
Time: /- "
File Name: DhA't.c/. .

Total Depth (T.D.): '7'4Z.V SceenLength: (,3

DepthtoWater(D.T.W):0 ) /2.'?75 WellDiameter: 3"
Total Volume Pui-ed: ,~' ZPI, Casing Type:
Purge Rate: •/40.,'67A44; . Sampling Device: /'vl(/S c /,.i-b•
Tubing Type:. yd•1z& Measuring Point r,• .F' ,oO',o.c .-
Pump Intake (ft below NP.): 4.3" color. o dor:,

Timne: DTW: Conimxents.: Temp SpC DO ýpH ORP Turb
(m-i) (feet) (C (uS/cm) (eg/L) std units mV NIU

Stabalization (see note 44- +4- ÷4- .4- - [-4 .. +4-
Criteria3  

below)' 3% 3% 10% 0.1 umit 10 mV 10%'
0:00 43 t? aI ag ý 1-73 LA9 I- 7 -I'Sl-)3
5:00 13. 6 h,•/ IXZ'/t /7-55 b'T 61,,A ', .&-61 -/Z-1, 0. 6 2.1

15:00 i.3 - i ,Zg I.. ', I 7.zi 6 8 •'/ 7 .7 7. -7 -/5s.O .h /f
.20:00 ,/S" i 7-5 4 77 %47 -fVZ
25:00 1-5, q i65 /)t/ o,77 -4,'/5 O.4q? 7,49 -'.1 I,
30:00 /{,iL. 11'r /X0 fiý 17,o. 49 o -yq.q 7 -I&.•j 335:o.0 !f5, -I• n,-ý rL 77-•, 19,11 6qls 10'• 27. -t, /,&D
40.00 /47.7,0 1 5 MoL' zl•.ý 9.30 D 617c OIAý .7.7-0-! -,_7i2y
45:00 . I,42 g.P,,•J.#., ,/3(b 70.2-7 0,57 %70,-7a 2k 1 1

S 50:00. 1, -7 30,• /,n /&,• qaq Vey3 4,1o 9/13Y ,•
55:00 /0,.q.5 !4P+ f¢'•• Iva'7 61q~ -,94 7,o .. ,
60:00 /77, iX !Jfm/r.., •.03bq ,Y077 • ig
65:00 --,70 A

75:00

95:00
100:00
105:00 "

110:00
115:00-
120:00

Samples Collected: Analysis Requested: Preservativ e: Holding Time: .. Lab;.

Notes•
(1) -Do Do t oesure depth to bottom of ý11 woonill tAm purfti and smpling M tdo rcesmpoding fvo that "y be og the -11 botfio
(2) -Sabibotoion Crito 1'd - 000t ,0c.Ot 11%0 r -t
(3) - '17-1 wta dot Ir l fito o oer tI 0.t(.It o
(4) /- to0. sh- turbidity iS -o 10 NTLI,ý



Site Name: _ _ _ _ _
Low-flow Groundwater Sampling Form

WellIID:t;2 0
Date: 1lZ /OZ ',," ,
Sampling Personnel:,C .a~ IL~O1 7h& :7
Weather Conditions: '-&5 r Cd/b .
Time: a-..
File Name: 4 ~

Total Depth (I.D.): 4 2. -t Screen Length: 3?Z
Depth to Water (D.T.W): () I, a .' Well Diameter: I "
Total Volume Purged: 5" 4 .. Casing Type: -
Purge Rate: .-- ,J/k, Sampling Device: f•-', A,.,
Tubin Type: MeasH'i. Point "10: P or-
Pump Intake (ft below NLP.): 32 color: odor: 404 4e

Time: DTW: Comments: Temp SpC DO. pH ORP Turb
(min) (feet) M__ ) (uS/cm) (mg/L) std units mV NIU

Stabalizalion (see note +A " +I- +- - +1- +1-
Criteria' below)' 3% 3% 10% 0.1 unit 10 mV 10%*

0:00 ]4,5.Mj •;3'"Ljdp 1q, ____77 /.77 -, D lý7, /
10:00 i3L. -i 2- •3 e- W6.5"4 i 21 .41 &6.1 1- U79-) o.3

10:00 _-gq S-' hf,[.4 •, 1-4:5 ME(z VU'?x 6.99 1)_," 0.,5,3
15:00 . 13,.'1 2 1 V? 1k 0-93'6•1kf i•, -k. 0-4,3
20:00 0•41 2-7-5, l/, 3. k-, l o.'?•. Lf"41
25:00 :3,211; .2,S S,".. -24 18-, 0.i i- 0.3-

30:00 3ZŽji...23• .•t 0f:' •l-q-11 0- ?2 I2-• 0.,,eo

35:00 3jI Q M j4 AA1- ,2

40:00
45:00 1341 2.... L IllL I
50:00 jSJ _ 2 U 1 C 1 ft)r3- e),3
55:00 Z OV -?-,R ' I S - 0
60:00 1jjs So L4-•S le &9 10 i 6' I
65:00 q .gA6v 2ý: Th2?
70:00 Ost qt L n,
75:00
80:00
85:00 ___________ ___ ___

90:00 ___________ ___ ___ ___

95:00
100:00
105 :00 _ __

110:00
115:.00 _____ ___

120:00 _____ ______________ ___

Sampling lime: a //- /oA

Samples Collected: Analysis Requested: Preservative: Holding Time: Lab:

"b l -7 "j U

.f541Az, E.

Notes:
(1) - "o Iot mease depth tA boto of wWlf tm.0]after porging od samptin to tedoate .•petding fino th¢ may ba resting to the well bootono
(2) -StairIbation ritera based o: thn-e mwos r. tot cOwstufi em rer
(3) -Total deawdown in weol • b lew tlaa 0.1 to (037 f Purging rate to be lowered na ne•t• rry to keep dramwdoo. below CA1 m MM (3 )
(4) //1- 10%when tnrbidity is o-e 10 NTU.



Site Name: J__ _

Low-How Groundwater Sampling Form

Well D:AV,1O.,
Date: /-,• /A2 7--
Samwlin eoni, in:Pe .soun 7Z3- A-,(.
Weather Conditi. 2
Time: /
Fi~le Name:.2

Total Depth (I.D.): BO. Screen Length: 70
Depth to Water (D.T.W): W1) /3, 7, Well Diameter:
Total Volume Purgech 7 Casing Type:
Purge Rate: / 9f /Ll.//kA. Sampling Device: f,4•rtj,&-) /1,Jx
Tubing Type: p ? Measuni Point: 1'?VI 91
Pump Intake (ft beldw M.P.): 70' color:& dor

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet): () (uS/cm) (mg/L) std urits mV NIU

Stabalizatbon (see note ++- +A- +i- +1- +1- +I4
Cnteral. below)• 3%, 3% 10% 0.1 tMit 10 mV 10%,

0:00 /1/. , /I, a" 9 ,/Q ao0 7.•,, /5 k.6e,7
5:00 47.I% .-,,_ _ , .,

10:00 'A./, Zp A9o•/.d~v J,,- 16 o,• / .76 o.S1 7,-1-1 a7o,S /,71_15000 *.. ,0

20:00 ' I , o 7,'/' 7,41 #/ 5,7

-,, 0. _ 7.2 _.7,V

___oo aq S •(,f•,W, 1z.•,.~ i,,,.72•9 ,,b, 7
20:00 IMI..f r R, f , .767S., Y

65:00 ".,

35:00_ 1-M~ AM/O D,Yl Z3 j/ . &?4o:00 IM' daS& ýAD/• V.,•-t~R 21 , 7.2• A7•. 9 A',,0

85:00 5.2 0,3 1,1

9:000 /1,.513 33. / 7,a

05:00 l,' 17-1' _05 0 7,; 1/ _,7 _ ,

l60:00 Adq. Yf -/. u .5107• .2016 ~. 00 "7._2/ j. ý,',7 4, I/
6o5:00 N. 5 I /'q,5d•1A.;A 1iZ7,7"1 "A1qo 0;,AS,• 7..2.1 JZ,2,g 7, ?el

iosoo /f5 i••'; )Y•" TW7e% £,_• # !-? A ./

120:00 /NS. . '/'& -, - "i, "R 4R 0, .

Samp0ing lime: /, w130 . 7 21S

:Samples Collected: Anal-is Requeted: Preservative: Hoding 90e: Lab:

Notem
(1)- flo 001ot ~n-sudepi to bothom of onjl osjl tc, r ongio and osarplog to redsto musspeoding fir- that moy be reoting on the well bolttom

(3). Totedndtoi olt o etlo t o(~ t Prgbig tote obe lotood.i nrosoy tokoop tin dotobelowO0.1 m(O32 it)
(4) .1- 10% when Iturbidity is ont 10 NfLhs



Site Name: 1)P1-3,
low-Tlow Groundwater Sampling Form

Date: 1- i 1 7 -- , t

Weathier Conditionsr

File Name; LDBMOa o!S

Total Depth (l.D.): _cerien~g&-
Depth to Water (D.T.M (1). * t Well Diameter- '
Total Volume Purged: "'eLf Casing Type: -
Purge Rate: I /,,. Samling Device: 7
Tubig Type: /"Meauring Point: /t7,o "VC.
Pump intake (ft bel•w M.P.): ,-7 color. e/l'Z¢- odor: ,t&i . : ,

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(rain) (feet) (C) (uS/cm) (mg/L) stdunits mV NTU

Stabaflzation (see note + +o I- +1- +1- 4/- +l-
Criteriae below)" 3% 3% 10% 0.1 unit 10 mV 10%

0:00 / 3, 4 A5e9 jo-Mr/.". i~hS. iqY ,7-5 6 7.7d 7A1/ /,
5o:00o ?,1 ;'/C,) I:B•/O2L.* /it. /a 191q.,./• 6-.7 7 ,/.AsO"'
105:oo00 1 t.3 -7,2/ . O,--

20:00 3 ~ t nEt. NLý 6,L IV 173 9&L,
20:00: 12.1 9/ A4 C/ 1, 1• 7. ?3~ i -4e3

30:00 i,,jq 19,O a nt;"'t- /Al,,74-.20/1 L,.5g2' 735 .. 7, 0,6X
35:00 . 5. 05",o 9o o . 7,.?3 , ,70
40:00 i•04.,. / .,• , .-_/ l/• /. ' 7,/D / /.-.
45:00 /A'/,3 1 ."9. ____,', 7-1.. 70,'7 /, 3Y
650:00 5i7,•,35.. ,J •) 1 7,A A0, &0 S#.7/55-.00 -I•,Vi 67n'0/,. *a -b I P--0 f ./t••r , 7,?

700 0'3 -- ? _

60:00. /•,Zq3 171-5mZ•:,3,9 '91# 1 .37/ '71? ý5-60 g. 7/

75:00 i.4 763 9Ro• , 7.3 1 Y, A
80:00 i2.,3 ii- /3 AaOi3 0,31 7,/c? -, I,,75:00 !1•• '!.9 " FS _'2/YO /, ,#1, _R.9 l -=3 .t•4Q 7.Z2/'-7C.C1, /,.51

90:00 "
95:00

• 100:00 "____ __________ ___ ___.100:00
105:00
110:00

120:00

Sampling Time: 95 7--017
Samples Collected: Analysis Requested: Preservative: . Holding lime: Lab:

(1) - Do no & dpth in booo, of -0l until allic purging and iiarrplin to tod=c toooopoding fifo that moy be testing on the. well bOotin
(2). StabOiliztion criteria bawd on ttrvc pon .oankn cnwnoeoted ,oononnto
(3) .7ooildrawn nd well tub.e Amdh all mfO32ft). P~gigcýbeooonldoon neoo yteb kpdro. d -~tb.Ioo'Olot(OflR
14) +/- 10% softe isohitlty bo one 10 NTfU&



Site Name: __

low-Flow Groundwater Sampling Form

Well Il> 1)1, -1 -) /- -D
Date: /0
Sampling 'ersonnQ _,. /- '2,2-;
Weather Conditions: -73
Time: 103-il
File Name.Y• j,.2 &,L.0•

Iotal Depth (I.D.): -7. V-- 7W./I Se Lent¢ 7..
Depth to Water P.T.1): (1) .--2 Well Diameter. 3 '

Total Volume Purged: ,5q., Casin Type: P V

Purge Rate: Sm Saplin Device: PDAZs-
Tubing Typ e: Measuring Point: --, ,
pumz ntake (ftbelaoWM.P.). 7 / color: q e jJ/ oLor: _-5-7Cfj

rune: DTW: Cominents: Temp SpC 'DO pH ORP Turb
(min) (feet) Mt) (uS/cm) (ig/L) std units mV NTU

Stabali2ation. (see note .1- '÷- +1- +1- +1- ..4-
CriteriaW below?. 3% 3% i0% 6.1 unit 10mV 10%

0:00 .i'Yl, - oh '= 9-4~&76 33-" 27~-?
5:00 ____- 2 i.. ,.. -7 - Z_ a,7.

20-o0 /1,/5 J 7--; /),9,. tA.,5 --7a~• 01"7,5'1 -jitfgq!g d
15:00 ,-d7g'6- J 7576 ,./ . 7, -- 7 V__. 9P

_20:00 0, If, 7,-- .,
25:00 35 i "3 q 049 7 -•1.- ' C-

35:00 /4.. - 1511)r -.. •••_/. ib,71 3444P C.ID 7.5"0 -- #771 4,7q
40:00 /7,D/ )55 Ar•.•• . i•.l 37195 .; JD 7.52 •4aq
45:00 /17.3g 1 I,,,t.o •-k . 7ISL5o.,gi&45:00 MW?,tt , ib.67 "-77, jid C.5/ -3.t,3 I.

60:00 ,'Sk 5 .;L - L.q0715~~.I-F9ib55:00 i5 7, #1'77; •mA. ~q qq 0-0:3 7-50 -3114 4,07

65:00 i/-07 1nl.. ; 1fgg• !iqI. 0,01 7.5" .- t•,. 1,t0

70:00 iSi/~5 ~ 4 72 f~ 5
75:00 .1 gA45S -7,5-1 1 -7.* b q9,
80r00,
85:00
90:00 .... _.. ..
95:00
100:00 __

105:00
110:00 •.
115:00
120:00 ____ _________

Sampling lime: /ISq-/~

Samples Collected: Analysis Reauested: Preservative: Holding Time:. Lab.:

M 5 &o I >m2 %•

Notgs:

(I) - Oooo neor oe - dep to bottomato ofe.Ountflal.twir pingoag.0ondsaplfg 10torduo, t-ooodin finest hat o'oy lt resting I hon L ool bQotom
(-')- Stabl~albrtt critoea b-donti thoo amost m-ooo - -toioo .ootsemeru.
(3) -Totald-osdooto in well to be loeý thon 0.1 mo 032 ft). Peoýoo rte o hoim~ootd o ry to ksp dnwodooobcwO~lmw0 o(032fiI)
(4) ./- 10% wheno -obidiy as -,' 10 NT?).



Site Name: ___

Low-Flow Groundwater Sampling Form

WeU ID- 1tYQ
Date: •/.-7.-
Sampling Personnel~o-, 4&046 /J'&C A' 74
Weather Conditions: 76'
Time: . , .

total Detah (fI.D.): belw .P.): ScreenLo-- odor. A7& "
!Depth to Water (D.T.VM:.") 11(,,• Well Diameter:•.•

Total Volume Purged: ,'.f.,Ze ,Casing Type-. Pt/,( .
Pure Rae , 9 3a5-ifke1 A4_ Sampling, Devce: 4!-r¢-,7$ ,• i,.
Tubing Type: /• • f•• .Measuring Pon "7oi/i F2¢-,

Pum Intalce (f,.belovFM .P.)- .. €n"c lor: if, ,t odor:. A 6,

Time: DTW: Comments: Temp. SpC DO pH ORP Turb
(mrin) (feet) MC) (uS/cm) (rg/L) std units "mV NTU

Stabalization (see note 4/- +4. +//_ +I" +" +P .
Criteria' below)' 3% 3% .10% 0.1 utnit 10 mV 10%,

0:00 i4,,4f/ MIgbýUt , . a 4. /,,77 ,,t. 1 40/ 6ak
5:00. A1 , 1b991 AX_ ̀ 7. 50q

10:00 aesq l4 .X/te 7,1. 77.C •. .70r
15:00 J " , .35b 7,/,; 7~/d 0•• !q .1,IV.o 96 42a, " Pbgow, 1AA /7.s h /•3 7,92• 7,49 ,1•&.
20:00 ______-T T,01e 7/X;- - J:2-51.6? r . /1 1 ",GI,
25:00 ) - // .-A,101 -,_,7 7 /.7-

30:o0 ,. ,56 .. 5 -7.-IS j.26,1 0,,7S?

45:00 "-, 7 4 i '

45:00 ji/,iv ,2-F 2*iA7.,'7" 7.O .,1 10.g
55:00 7
60:00 •
65:00 _'7, 90 rw,7v I.
70:00 7 ____ -
70:00 A -7JjJ -7,d &7 -~ "J~ M(0
875:00 'E,_______ _ _ _ ____ ___

90:00 _____ ____

105:00
110:00 . " "

115:00

120:00

5Limp'lixnae: O24/O -tZ''

5amples Collected: Analysis Requested: Preservative: Holding Time: Lab:

Al)-3t 7actt

(0)- Do ~wt -woo depth to bottomt ofo'wen oitf xfter purging totl soepttg tord re susmoopootdbug finm tho t roty be mutlloan the well bottom

(43 ./- 10. wohen turbidity it ovt30 NTU.

/



jSite Name; _)_ "
low-Flow Groundwater Sampling Form SI
Well ID. Z 3
wDate:r C n 5 ,, , 7.Sampling P -,<r -iTA ýL. L 41 ,k l o , A,• Ic ,// -l O Y - A
Time: 13.2,/" "

FileNae O

Total Depth (I.D.): _0 Scren Length:

Depth to Water (D.T.'6) (') . /-/, e. Well Diamete: z .
Total Volume Purg ed: *11,5,, 4 CasingTkpe: " VC

Tubing Type: Measurin Point: "o 6# if" C

Pumr> Intake (ft belo o P.): :? .- colo:* n I odor. Ajo,2 .

Time: DTW: Comments- Temp SpC DO pH ORP Turb
(min) (feet) (9Q (uS/cm) (rg/L) 'std units mV NIU

Stabalization (see note +-/- , +/- +1 - +/+ l-
Criteria' below)• 3% 3% 10% 0.1 unit 10 mV 10%

0:00 Nj 1,9 A.?/ Qjf 7' WD -4,'- . •,<f4

2oo /&~I•.7o - ',,,, -9f1e1%- J. 1. 17 1 ~a 7.-2Z - - 5,,994o00 , .205 AI_ .. . 0,4VZ 7.,. -70. •-,,
1 J-ý1o I - 2?;7 -..-. 37/ &3Z -/. £R) -- 7 ,,.5-q

1oo "lq, i l" J10 •m4 . "MA ly 71i a'? 0 79a/wl 9,1-,2W• 7%
25:00 1 9, A_//,Pý ,. 0al -7_1

3500o I.1. I"O~i. ,,o0,z••t,• ,3 -• ,/"
40:00 1 AtT.. .#t"f>U, P7350,1 ",1 -'7, 7

65:00 JI-/, 1 4 .1., :W. -. -,
65:00 1/% ax17 ! 85-5"fcU.t2rz- -,b,2 7 Zq (--0,AJ -7,--55, .-9,7~ • })70:00 Y 60 721 Alg A'
75M0 7
80:00 1___ -; I

,.. 1EC.

85:00 IX~#IA -1 4 0,AlO~~I/.Z/ 17-' P4F41 J~--.aez4 '41
90:00

100:00 _____ ___________ ___ ___ ___ _ __

115:00 _____ ___________ ___ ___ ___ ___ _ __

120:00 ___

Sampling Buie: - /5R
Samples Collected: Analysis Requested: Preservative: Holding lime: Lab-,

Notes:
(1) - Doat - depth to boft of w.en .anl0 after p.uzgb. an.d sZmpr.g to red.. W-edn fbýe that truy be .eStingo M4- thef 5h ott

)3) -Totat d~wdo,'n .v~e0to ft 4., 4ýn 1..(O232 1 Pursft, raketo k I-. .aa.d wr-oý..ry to koopdrw~daw be-o,01 I m(032 ft).
(4) .1-10%w~hm.botbidityb-erv. 10.103



*Site Name;.1..
Low-Flow Groundwater Sampling Form

Date: (01-4 1 7_f0 j
Samnlin Person . I% M It
Weather Conditions: "7 1i
Time: O4)
File Name: " • Vm G 32f.t

ro DpthScreen Length: .7
Dep th to Watei (D.T.W): t I Well Diameter:
Total VolumeP : a Casing Type: PTV Q
Pu•e• Rate:. clla Sampling Device:
Tubing Type: O 'MeasuringPoint. g(f OFPC,
Pume Intake (ftbelowT LP.): '7/ color:' I*r.5 odor: "

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet)' ('C (uS/cm) (mg/L) stdlunits IV NTU

Stabolization. (see note +I-- +1- +- 4/- +1- 4-
Criteria" belowY) 3% 3% 10% 0.1 unit 10 mV 10%4

152:00 j ,•., ,• dO•ptZ .T7•- JCL-'f• O.,I'f J,,Q'- - J~li

30:00

407:00 3.j Ib~O~ i~ ~~~

6 .0:00. ____ ______
65:00 __:__0f_1

70:00 -a •I a_ -3m ._.
95:00 ________ d0.1-7 __.9 3 1

10.80:00 _ _ i2 I i 6C__1
25:00 ... ._____ _ Q7 Rn

100:00 1 i____ _______

315:00 15 5 0) ,1

120:00 _

Sampling li~me: Oq30"O-tl S()•
Samples Collected: •Analysis Requested: Preservative: HOlding Time: Lab:

/

Notes:
(1) -D• n-t oeasure depth to 6o0to. of ýwl -ntl her purging -ad ..nhpiog to .ed-te -emspe-ding f-,ee that -ay he re.t ts Oat the well botom
(2) - Stablirottion crietri based wo three f ait- rettt osecutive m-t aaerent
(3)-To.lddrwdowninwell tb•amthoefl1t (032ft) Purgigratetohelowtred.o, ry13heepdrawdebeloweO.32ft)
(4) /- ID% when tulbldity is 3 e 10 NTM



Site Name: _ B A7__ _ "_•
Low-Plow Groundwater Sampling Form

Date: J,,9-1 & 7
SamplingPerson . , /' ,t .7

Weather Conditions•:" .,
T im e 9e : l i 2 " "

File Name: 1A -

Total Depth (I.D.): g Screen Lenglthd 3-s
Depth to Water (D.T.W):"0 I;,,%6 WeLl Diametet: •
Total Volume Purged: J4 ,i'1L Casing Type: o/)t"C
Purge Rate: .. .)// /lsi• Samphng Device: 'A1 l 4L-,-
Tubing Type: • .. .... MeasurinrPoint:"7 5•a d . •

Pump Intake (ft beloiw VLP.): , color: l od6r: AIOI/"

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) . (uS/cm) (mg/L) std units mV NTIU

Stabalization (see note +A- +1- -I- +/- +1- +1-
Criteiia0  below)" 3% 3% 10% 0.1 unit 10 mV 10%,

10:00 .2j3' "Y,.-!5 12§f 7-7-75o:0o 1.. l.-b.'Tm•v ',,' /a) , 7,14/ 5'•,. -ctq"

15:00 i3.&/4 P q___ 7-17 A .- 70V
30:00 a(.S__
20:00 I...il$ - 1.3V? .j. -0 1,i. 7,17 19,6 D/
25:00 13.2/ &.2, ' o 1o i ,0 7 g ,.3J6
35:0o -5w.2 2,51. - , 7,/)7.4 3./S
40:00 ( -L W..j,.-06 A/,0•;.O6 / . 7.17 ii. 7,iZ•"Y

50:00 8a. &.3. ";-I ,-71/v • .2 ,, I ,,J ) /,1 71 7,i19 ,# =•
55:00 j3.•,• -&L/mii r7 •,z S 0 a. 7.±2Q0 , ALL,
60:00
65:00
70:00 ""
75:00
.80:00 >
85:00
90:00 • .
95:00 ..

100:00
105:00
110:00 _____ ___________ _ __

.115:00
120:00 • _

Sampling lime: jlO
Samples Collected: Analysis Requested: Preservative: Holding lime:. Lab:

Notes:

(1) - Do .ot oooso depth to bottot t weli otl -61ot. pothg turd mmtplin Sto redoc. musoperd.itt fits, that mtyh be cstittg m the woO hottorrt.
(2) -Stobilhotit -Itro-i based o.t 0o.- oto -t oooooo,vocrtjot motoototo &

()-Totol dtwelownt in well to ho los do- I 1 to (032 f)t Poogio rtet tohbe lootetud to ttoesosry to hoop drowdowso hbeow 0. 1 tm (0.32 itt
(4) .- 10% =me oturidity Is ovos 10 NlTW.



Site Name: .4BLI
Low-Flow Groiundwater Sampling Form

Well ID:
Date:~__ _

Sampn Persone U/ 2

Weaffher CondifioiWp-'. AK *;ý A A"ei A _ ~,,f,7_ 0g- 11= Z 0Y ~'
Tzre:f/gO.3 -- 7--/ " -- , • " .. . "-- '-''-
File Name: . ) .92& .

Total Depth (Tf.D.): Scree Legt• : 1aSreen Z Len. .,7

Dpth to Water (D.T.W)- m Wl Diametei:3
Total Volume Purged: I'.z, Casg Type:

Pump Intake (ft below-AP.): '70 color: W odor.

Time: DTWV: Commrents: Temp SpC DO pH .ORP Turb

(mi) (feet)() (uS/cm) m /L std units mV NIU
Stabalizaflon (see note .-/- 4-I- +/ +1- " +I- ÷

Citeia .below). " 3% 3%. 10% 0.1 Unit 10 mV .10%

0:00 P1 0?Qq ':55017 ~ /:- 7.5 --26i6h_ 1
5:00 -- . 54772 1.53 7x. -01 m.,
10:00 i, 20 t oA,,, 4S 05 - Do. 7.of ---.23,
15:00 i't, D 9' 91" YtIMml- 44,,7 q,/q7 D9,$7 .
20:00 72, i Q1 f.2zc AV_.l./ . -4V.7 4aCq 0,90C 7,03 -1., __9 .,7
25:00 Pl/ -,5?4 A,• 4,K,
30:00 ±I
35:00 05 ,,l5 •_0 f,,7 -AV 0. Y_.

45:00 -iqiDiz .. d2.r•,±_.iri, 3; b 0O.5. xo- 1.q -3-,=,4 O-A&
50:00 ___~hA &___'* 011

55:00 .IL1 . 4J-7;A)4W' to1- o-3 , _

60:00 Ihl I1 cel, 5- rA,2 hXA"L) 10.qAl &,1117
e*

_________ -. ~-:f - +='-==---4- - - - + -- ~
65:00
70:00

4 I 4 4- + 4
75:00

I 4 4 0 4 4 .1. 4
80:00

t t + t 4 4- 4- 4-
85:00

4 4 4- 4 .4- 4- 4--
90:00
95:001 r 1 T 1

100.00
105:00
100:00 _ •

115:00 "_"

"120:00_"

SaMpling lime: 37 ,'
Samples Collecte& Analysis Requested: Preservative: Holding lime: Lab:

Notes.

(1)- Do ote o re depth to botom of -•- until ,fter purging and sarpting to troed reopoodig ftnes that try he testing mn tho •ell bom
(Z) Stobfliootioo etotot htd on thre mnoot toe-t conoctitt meo-otomt
Q) - Totol dreidoon mt weol to be tm thOwn 0. m (0.32 ftl. Prgig rt to be lowred a• toom to keep drawdo- below 0.1 mo (02 ft)•
(4) ./- 1C% v,ihen ttridity to over 10 NTLU



Low-Flow Groundwater SamplingForm

'WeIJ I: ., IA • 0 • " 1CDate.- (:-; 7 . -, •n-

File Name: " l•••" •lSam'n-ersn ".k " .0 cr• .

lotý]Depth(I.D.): 41 ,9 1 Screen Length.
Depth to Water (D.T.W): ') /, S0 " Well Diametei: .
Total Volume Purged: \ Casing Type:
Purige Rate: Sampling Device: fges ri+ c-0O-j
Tubfng Type: pr .. Measmnng Point I- y~~ 1
Pump 5take(ftbe2owNM.) " ::color: Qf odor: j~r•

Time: D WCnunentsTep p DO) PH ORP Turb
ime Do(eet) T 0 ) (uS/cm) (mo /L) std units mv Nru

Stabalizaton. (see note +/- + " +- +/- 44-I-
Clt.a. beIow)? 3%f r 3% :to% 0.1 unlt lomv 10%,

0:00 )/1/. ., , 3017I. j.2 r?. o0.,L7•

25:00 b¢42 .2 /q•,•/,m; Rq.2 ,38 ,,7'.• 0..,.10:00 . 0?~ -2

Q5:00 , 3 3.V ._,_ 4.17 -7--7 4- M,; U-1

___00 • .A.• •3,.? 'i .3•• ••%.6 •2 a O. I

20:00"
25;00, . l .k I,; 7 7+,..T l.,?Y

110:00 . A,, o - 1 I) 9 "31 .VJ

115:00

720:00

SamplesCollected: Analysis Requested: ""Preservative: Holding Time: Lab:

6v,--f 1 Ak

AA1A I a ~

Notes,
(I- Do n-t &~odplh Wo boooo of -111otf .itU r porgto nod -oofino- 1o rotic nnosonto I,~ -hl y b* nnnb5 on the wdt bottom

Tototddoobtw!IgknIttboeioiQS2Ia3Pto~igabe kko pdMdoWoohIM(02[t

•. I. I



Site Name: 1) a X 't S ? C_•_
Low-Flow Groundwater Sampling Form

Well ID M 2 _
Date: -- "
Sampl Personn. & Ng ,, ,, ,,. C m .. ., . 4
Weathier Conditio MSA u r6av- z F

File Name.-

Depth to Water (D.T.W): ) 1", , Well Diameter: 3•
Total Volume Purged: • & •Casing Type: v C...
PurgeRate: -. I so ,AIu / .) Sampling Device: p>,\,fkz-. N r-
Tubin gType: ge,-,.. _ '. Measuring Point. ""-op Ofer PVC
Pump Intake (ft b= M.P.): - color:(t, . odor: go.-,i f, S,•c\.

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(-in) (feet)... (.C) (uS/cm) (mg/L) gtd units mV I NIU

Stabalization (see note .+1/ +/- " +/- +/- +1- +1-
CriterWia below)3  

3%1`0 3% 10% 0.1 unit 10 mV 10%4

10:00 ,. 14'.19 A-,7 o %I" 4 /ziv.. ,1 q ;- 194S' 1i.Q

20:00 14.34S - 11"2 o_ /C-, -•-0 >- ,- -_.2R 5Z

15:00 '?a - 1.1'L

30:00 A 2I

45:00 .... . •
50:00 At. •7 -7 O D. u,4 [ .; .n.

65:00 -2. D__ 2-4, _N7 72-
70:00 0_______ ________________ ____
75:00 .3-1-34
80:00

95:00
100:00 .
105:00
110:00 .
115:00
120:00

•Samplig lime: /•-'/3-- t6'L7 "

Samples Collected:
M nk 3 -

Analysis Requested:
-r-+'-. +q.~ 4- o Pi-

Preservative: Holding lime: Lab:

Notes;

(4) 4/. 10%. m-h- turbidity is - 10 NT)),



Site Name: T-)rs- !k
L ow-Flow Groundwater Sampling Form

Well ID: 05
Date.-_ -. 0L
Sampln Persoý JA-I.ks- e
Weather Coniditia k-4.- ! 0
Time. ýj/ 6p s-
FileName:r "/)A OS

Tow lDepth (rD.): Screen Length: 3

Depth o Water (D.T.W): fa IZ. WellDialmetev: 2"
Total Volume Purged: 3 •4 ,,'- . Casing Type:
Purge Rate: 2..0• -4• Sampling Device: r)..0-iVsu-car et,,
Tubing Type: p ,..,f1 eA , Measuring Point. '-b , a 1,f -4 P ,W M*

Pum p Intake (ft'belof' M .P.r ' color: Pi odo . , p -

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) 0e0 ('Q (uS/cm I (mg/L) std units mV NT'U

Stabalization (see note +1- 4/- +1- -/. +/- +1-
cQiteia2  below)' 3% 3% 10% 0.1 unit 10 nV 10%,

0:00 iqLt2i . - .$ il 31 2_lck _, _5._ .,
5:00 )q4 ___':L9 .R- 2
10:00 1 ZD •744- ,, ,, • 2 n?6 4• •; - 1 10L LO

20:00 Y. 11f5 ZO 17.LI9-L2-? 0 O.~Z
25:00 14.44 Z0 ML , I'T.3 1, -.. ,30:00 t J.4i. Z2w2 few --/ e-i A' -?W -25i• 7:9I 2.)_ -9q,4q C)45

40:00-'

45:00 ..... I ,,
50:00
55:00

.60:00

65:00 -_
70:00
75:00
80:00
85:00 .
90:00
95:00
100:00
105:00
110:00

115:00{
120:00 I "

Sampling lime: .iqa-

Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

• A

6ý)ý -ýM44'ri 'qx4k 2-9 xe'-f-
A- M .2 .4,

Noter
(1)- Do Rot easur, e deplh t•o bofk Of Wefl WO laLoC pooemng o4 .mp~n5 1o .edu.e o•oopodiwg An. 2Out -y' be -eoting on the ýo.e I bomto
(2)- Subl iatiOo .riled bosed on 1R nW ecent --eIo-loe measureent.eo
(3) ToW dmawdownin we w be =s than a2 I m(2 IO t Pur~i rite beto'o ý e ed s ,ry 1. pdr'd n Mbelo.aw 1 (0.32 ft).
(4) /- 10% whe tutbidlty Is oW, l0 NT•



ite-Namne: .Groundater& amL--&gS
low-Flow Groundwater Sampling Fom

Well M: ML) --.3o D.
Date: Q14 1Air:
Sampling Persjnl ý I L0t- ID c--t'< - ý-
WeafverConditionrs:,- " F, P4'rL4. b)i ; #-.-f '.:,

Time: . 4... • •,• a - O3..
File Name.- )~ ~

oItal Depth (I.D.): 
C0, S &- A:+ 9-0.

Depth to Watex (D.T.W): () IA o3- Well Diamete!: -'37V
Total Volume Purged: 7- 45,, Casing Type: Nac.
Purge Rate: 1O.Atj, _ Sampling Devke: eerIIrc• ,.
Tubing Type: A !A A,_ e- Measuring Point: . ý . :.e. ,
Pump lntake (ft below M.P.): _ color: LtT G ,Aq odor: e k I

Time DTW: Comments: Temp SpC DO PH ORP Tu.b
(M*._.) (fe .... _ (C) (uS/cem) (mg/L) std units mV NMU

Stabalization (see note +1- +1- ' . +1. 1
" Critrha below)'. 3*i% 3% 10% 6.1 unit in mV 10%,

5:00 ___________ q~ It 5,-, L

10:00 J i. , C g.., -/ 3 . , 1 , 'c-7 - J.r.15:00 .*n~i4 : 'q'c Li,•[ __-___ ... -

25:00 IL ,L-1 :*..,o , .' .. . , . 1 w,: ( ' 1. J.', . e ,'i .- • ..
30:00 1t.1• ZoCed iJ.%,, .~,(CSJ5"t ...293. (oA'I: '- J.±, Za $

45:00 "

55:00 <____ ,._________ ______
60-.00
65:00
70:00 -_ .m 1.... .__6 , (

75:00 "___ _ " " " '__ ___ _"_ _"__

80:00 ... , •T b 0 .3

85:00 ..... .

90:00 '

95:00 ____________ ____•___ ___
100:00
105:00
110:00 "' , _

115:00120:00 ... . • ..... ' ' '1

Sampling lime, )b 7. J6r

Sam les Collected:
LAL).- -- -a b

Analysis Requested: Preservative: Holdi- lime: lab:
A , .,.ýe -f a I Cý

b L-s 0-Y +- L,Oiý A 0 1 K

Note&
(I) DO ,,ot me -a d~pth to bol~r of.1 well unl*•e p~reln 'a~ •mp• to )edoce oe~tL ondiI1 f'm. thai trtoy b es$ oo t~he well bottomn

(2) - Stoab)ir-fion cmieri baud om thr tot rmct l oortce ti' MeJntt.
0) - "oot.UI d i.do o111.ottio b. lMftt.n 01 m (U32Me) PNuring rate ob •e loermd wo- y i to keep d-wdot mbew OL I m (0321t)
(4) -/- I(. oh-n h.b[dity i o 10 NTUk



site Name: 10a~k N5 S~
low-Flow Groundwater Sampling Form :

We ID- m U) - .3/tS
Date: 731127)5e

..,.'.

Weather Conditions:70_!;~w 0wtiT.-ne: / .'• / ,,-, ,

File Name. .3 tS ts-

lotl Depth (I.D.): -V3 £ ScreenLen
Depth to W ate~r (D.T.W): f Lt. -,i2- •.W ell Diam eter:v " : : -

Total Volume Purged: ,.,- Casing Type:
Purge Rate: PP/vZ,~!/M4" SampLng Device: rd,21 Pa-'
Tubing T.pe: a&A- .e. Measuring Point "?V1 101- VC.
Pump Intake (ftbelovWMP.): 3• Q, color:1 4.44W, odor:. 04eCA'

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) M__ _ ) (uS/cm) (rng/L) std units mV NrU

Stabaiization (see note "/- 0 "4- • /1 +/" +1" +/"
Cdteda1  below)' 3%/a 3% 10% " 0.1 "•ft 10. mv : 10%'

0:00 /,.ii Zj _ ,,__1.#Z ,.?3,3 3Sb,7 z,7'1 47- -,09,.14 .7. .,
5:00 ,Y3 , , , , , -t .2?4.-0,
10:00 013 e IWIZi4 3. 61 $_
15:00 1 V, .. "I!,,l , -M34' 494-7 057i "7,.Q -/13p 1, d,747-. 20:00 i ,L,. .. .l-2yo -q'19& "0.&+ "-iaA•, 4J,71

35:00 2.6, 7 .76 - (16
40:00 fq-, l

45:00 " 14, q- 1A k 1' 793-1
50:00 D , •

90:.00 •_ _ __ _ __ _ __,

65:00 .Z2 J/0

75:00 &,elk ____ _
80:00
85:00 _
90:00 _ "ll "l' l

95:00 ___________ ___

805:00 __ __

110:00 ___ ________ __

115:00 ___ _ __

Sampling lime: /g/li ?//Z4"

Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

/,a 3 /-'5

Notes-
M1- Do not metr 6epdhw botw, of -11I .oOl ofter pure.1.: aM smpph: w ro&.ro reouspending finu ftjo oy ke rcn ow the wdl botoom
P) - Sfabhisticn mwi.bsedo m~e th- e =0cet cooecoi~v eoF'oeono.-
(3)-Torutdoocofowwdcttobl iroplm(3lftLIP ni~t rto be o-fd nre-t"o c pdosWctobeIo,, 03 m (B12t
('),./. 1OU. coiO wohoilry .o M-r 10 N'ftJý



Site Name: F) D&aY Bý
Low-Flow Groundwater SamplinlRForm

wel ... :M. vil• .'A I

Samplin PersonnelMbC". M-ad; 9& ,
DWeater Conditions: C k .v, ,• .
Tim e: ,4 ,' C T S D pr

Fil Nae DE._

S0taalDepth(I.D.):. Seeent1 *th- 71- i

Depth to Water. D.T.): . Well Diamet-e'
Total Volume Purged: :?046 CasiType:__" VC .
Pu.irge Rate:. / )1,01.A,, Sampling Device: . e;•/•':d: "

Til. . Meurihg Point 0 2i-
Pump30n0ake (ft3ehlow 'L.):, -1olor: -odor: s - '• mq

Time: DTW: Co1ments/ Temp SpC DO PH ORP Turb
(m:n) (feet):. (US./ m

Stabalhzation (see ncyte -- O +. .1 l .+/...l
Ctiteria" below)' ", . 3% I .3% 10 0.1 ,ni. 10MV 1%

0(:.00 /5-. S1 ¢ "TA 'U -"4
1:0 16130 ./ .C,# T-,,. ,•. Qse,• A3JTt ýOwa.../I7;25 ,R•9,•

10:00 T-7- I. 4.z: q7z_
2•:o 1 :73 /•-,•I•,••. ..,.,1353 i.:7 &.7 9--t " , stO,

30:00 ,,,1..•# .•.Z , ,•• ••• ,14-/ 17 -.Q -"?I'A Q9 r

Mp:'g f

.3U:UU • "! •0 •i,,,u.T' - 2 T 3 "• "• k4 t d
:2? 1-7I 1241 o Y) C'C 17 ., I 161 r

55:00 -

60:00 - -

65:00
70:00 _. • ' . -

75 :0 0 . . .. ."

80:00
85:00 ' •
90:00 -,.

95:00 ___" __ _

1 0 0 : 0 0 . _. . . .. "

105:00 ..

110:00 ".'_. "

115:00 . "

120:00 '1 ., _.

Samplin rime: 13V5" -1- - -

Samples Collected: Analysis Requested: -Preservative: Holding Time: Lab:

&/rL . 1 D

Notes:
(I) D et ee~eredetheeba~e~ot~eI a~ .ro pe~o~..d .aep~gle o-edýet esPet-fmg f~.-e ha. eryW -fireton~ 1oh, -1 botaete

(2) Stabfliztion crieee beaed on theoe eno en te -oeoeh nemeýoeee
Wi- Total dmwo inwel o bIe k hae11 ow (0.2 i). Pwbgnrt eL dný 7t g -Jýb-D D3 1
tA)/ ~eentih nveUtT.



Site Name:
I ow-Plow Groundwatgr 'ampling Form

Wel ID: ,-)• • Q
Date: / 0
Sampn Personnmel. 4 l- - *

Weather Conditions: .in ~
Time: ' /
File Name: D1Y2S.

Total Depth (1.D.): V - S c~r e gtk
Depth to Watei (D.T.W):) /44 •, Well Diameter: 3 n
Total Volume Purged: -Casin Type: PI C--'
PurgeRate: gpaa..,O.. Sampng Device: .,f-..' ..- r.I
Tubing Te: _= ly •,,f -X Measuring Point of B., e-
Pump intake (ftbelow M.P.). f 4, color: (W&& odor.:A~7p

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(ritn) (feet) ,..) (uS/cm) (mg/L) std units mV NITU

Stabalizaton (see note +I/ o 4/- +/- o - , / /
Criten;ia• below). 3%16 3% 10% 0.1 umit 10 ]MV 10%'

0:00 tY. Q6 2Roi- -gQ 7.24 -T7, t S-1
5:00 NIq, 2 2-1 . g2't /vl&.v•. 22.11? 2Y;K•,(, ..- "-Z..2A *,,.I2.
10:00. 2lj±.at 21 ,¢ L4/Al,' ~ ~2..2.; S* ,O8 1.,• t LZ.,e2 .OI,
30:00 t , IVA t-ui I -l • . • , •. •, - .

-A7, 21..9 2=51 1 ~2- 3zZý ~Z0
45:00 $° -W 0• . i

50:00 p 3. ZOO 1 ... .1
25:00
65:00 I "". .2V IJ A

70:00 .4_;M 199 ._ •_I 24 ,6
75:00
80:00
85:00 • ' _
90:00 _

95:00 ' • "
100:00
105:00 '
110:00 .. I', . .
9!5:00"

115:00 _____ ___________ ___ ___ ___

120:O0 0 ___ " _... ...

Sampling lime: iIS - i5OZOL
Samples Collected: Analysis Requested: Preservative: Holding Time: Lab:

•-TI "aT f A

~Mot g

Notes:.
(1) - Dor ooltoocot ipth to booot 1 .bf -U-til shtý -tsozo Q-abpi~t edo ~oodn tooIotos h on0 h ot b
(2), Sskbwiollo otlioi h.ood oo tivo, --oW ,ooýOo001t ,O0ottttOtt

2 -Tol,6w inwel t6 be km0 thm 0.1 m O-V f1to PwZLS te t lo-eod 0 to ot.~tkod-wvdoot~ooo 0.1 m (03z t)
(4).!j. 10-, oboe .obidlly Is o-o 10 N71h



Site Name: 1J.j . , .
low-r low Groundwater Sampling Form

Totl eph I..) MW g V o
Date: to Wt T // p gWlDme

TSamliVonm PnrgmeL M. M .. R Casing TP,: PJ'iI C;

Weather Conditions:-• "A f='.-*i c m DTime: I •.n•;;•

Tubino Ta e: ./ / ' l, • MeasurengPoint: 6

Pump Intake (ff below MW.): .7 1 color::t•-... odor ,•-F.,- s•.A'

Time DTW: Comments: Temp SpC DO pH ORP Turb
,mi). (feet) .. ¢c') (S/r n (mg/L) stdunits mV N.Tu

Staballzation (see note +1" • +1- 44- +I- +I-
C.itexai . below? aft, 3% 20% 0.1 urit 10 nV 10%m

0:00 1&.1L&1 132 .M-/I z,., ?4zg Io (.,:G. !-..- 27S0-

5:00 .1 5-. 0 2.1 7-i1r.'w L2-.0 1I&4±0 ln&3, -- 346M, 0,20)

410:00 96'.5 ''t 2.t2_ . •.fr• . 3-0 j/,:flo 7q~jj f,..":a: i-'2Oi)
45:00 I5".31 •2, ,.i-,frJ • )Ia4, I,,::-t' .t,:•. •'• o3IA:•

5000 iI' 2-O ^, 2#vq J..3 -3AIý 0 D.25

70:00 Co A

75:00 I__," ,__:,.,_/,, .__,a./ae / " 1 /_____ ___ ..__ __,___

80:00 2 2j_-_; ,._ ,_ ,.; / 21•is_ :-_..t3 t 0_ _- .. _ ,4

/Soo t-..• w_ ,.,~t21.• -to• fq., .77,• :•.•;,sq ,

25:00 Y .... __ M _

90:00 • _ __ _.._ _ __.__-..__'5:00
30 :0 0 _2 I_- , , I S_ _ a b ,;L p _ _ _ _ _

40:00

100:00 iOit 2M 53 Pzm:3rat.

175:00

810:00 "'.. .

120:00

Samplin Time: 11447- llSt-

Samples Collected; Analysis Requested: Preservative: Holding lime: Lab:.

~&.S2D

I- ~

•FI "RT-I kM ,J A R-hdw~sr ~ wf~flii'k41~A

Notes
(1 - Do Wot rneav.e depth to bottonm of P utl after purging and namplg to teduce r ndlin8 fin& Itht noy be testing on lthe -)[ botoh,
(2),, Slob~ibodio _ Wioj bsrvdon Matt Ilv -t , sel w ve Menmonno.,
(3). T wl"' dodo, y i. -,,11 10 to he-tan 0 . (032 It1 Pour" tale tobe loood. as no to Wkep d-davo bek-O.. I) m(U2 Ai
(4)./ 1- 0%oýhe. tubdiyino'w 10 KIMtk



Site Namar -DMS-? EsSSI
Low-Flow Groundwater Sampling Farm

.WeJIID-
Date:
Sampling Personinel: -F, M -c

Weather conditions' Wihr
Time: =LA . ,-
File Name: 3)) ML 3"- L.

Depth to Waer (D.T.W): ." Iq IQ. Wel Diameter:
Total Volume Purged: , Casing Type:
Purne Rate: Sampling Device: -r

,ubin Tye. L/ , Measuing Poin-, t..' V1 .Pump Intake (ft beowU.P.): * -¢. oo.(•.roo:g:_-rp I 1

T-me: DTW: Comments: Temp SpC DO- pHH ORP Turb
(min) (feet) CC) (uS/cm (ag/L) std units mV NWU

Stabalization (see note +1- .+/- 44- - 4- +/-
Criteria" below)* 3%f I 3% 10% 0.1 Unit 10 mV 10%,

0:00 '2" - C kg34 q 0 -U' -. 3 .2.

10:00 /-,'

15:00 :4i5"•,•/••,•,2•-11 6M.' •qc9 tq -74--2-50 0,5):

20:00 "•"3 l VI t1 4 • '
25:00 _____ _____ ..-

30:00 14- "- 1 1o i"n.,ýj 2L .Itý

45:00 e. ;1V 4 741 '4 97 010.7

40-00 Z/ I -G &,1I'T. It01/ I0 V
50:00

55:00:D0 • ',70:00 A___ GI `__ __9_

605:00

75:00 ____ ___ ___ _ __

80:00 .... "
85:00.
90:00
95:00 _____ ____________ ____ ______ __

100:00 ____ _________ __________ _ __

115:00 ____ __________ ____ ___ ___ ___ ___ _ __

120:00 _____ __________

Sampling lime: /ýlG-L- /,;.:zS-

Samples Collected: Analyvsi Requested: Preservative: Holding .irne: Lab:

M~~33'~ I,'--I A)~ ~ 0~d~~
M 0 -13......

Notes:
(1) - Do •oo msur. d m bottom, ofII -Dntil f., purging .nd ooopfing to o-o- too.opooding fio. Ut.imay be rooLga ot t-o well bfloo.
(2)ýSu•xb io*n ,=iver6 B• m, Ohv• -1 ý •.•-thve - -A&r•.

(4).- "lMo. on o W'bity i ]' -- At KINTU



SiteNameo- G At Sampin Formh-z3(
Low-Flow Groundwater Sampling Form

WelIID: • ta} •. "•,'• :•
Date:..
SampliiPeong Q ... RRA :)J

Time: • ai•h47 ' "-
File Name: -D 3 S

*Total Depth (T.D.): +-a 2.'1 ýcýFLength; 39,
Dep thtoWatez (D.T'W):. '"Wel Diameter: ,",,
Total Volume Purged: '. Casing Type: We-,
Purge Rate: ".6112 / M^I, ,'Ij Sampling Devi& •'.•ttA ( ." •
Tubing Type: vc- ty zzhA,. , 0 Measuring Point: di, o2 41' E w 1
Pump Intake (ftbelo•" M.P.: -3,' color:, (.JR c- odor:' KIctt)

Time: DTW:. Comments: Temp SpC DO pH ORP Turb
(rin) .(feet) _C) (uS/cm) (mg/L) std urdn• mV NIU

Stabalization (see note +4- .- +1- . 4- 44- "-#-
Criteda2  belowr 3%k-1 3% 10% 0.1 unit 10 MV 10%4

10:00 1 43ýY 7o 3A)4 :216 4 /4 2 Q.5:00 o 13.17 , , 2Y. ;6. A7. Ž,6 Z1L 7t-/A,'.L1.(

20:00 Y 7j__

25:00 j7AIIX 2 .1 7 m 23 0:)002 43.!53~?~ ~ Ž7  L.1 ~*
45:0o /3,70- ,1446 ." "

50:00 As.'/A i*!T .7- 1. t.- W r X
55:00 .26r~ SVCL1 96,7N j~t l 7. fl --- 13,yQ, -

60:00. 25i. 2- N /I7.7,4 : -- 1" 1 0aa,%
45:00 4,-7;!, 3 L • =,5 5, 1.-01 -", f ta 2.' .

85:00 ... .n k f,_ _ _ _
90:00 ___I__

95:00 -V5 # __ __10 t- "

70o:00 25q 1 &b 4 l5. .,

800:00 _______ _

105:00 .

110:00
115:00

120:00 '_

Sampling Time: /AIV7, /%-0Q

Sames Collected: An Requested: Preservative: Hold ime: Lab:

MW 373 S IL 41 "D "•,

L

-.A

Iq L-V , .. ;r .

Notes.
(1) - Do -oa Iooa e dt.pdh 1o bo),o. of wevt .n.il dl purging and oonpling to mndu= -ospending frets thal tomy b ressling on [te well botsono
2) - Stablltiollon eriotei, botod on Ilotc nual fece ontoeoliee eottoeottnta

0})- blotl de n in wejl to be Ito thbn 0n(Iv,( lD f) Purging rt•t t be loterod is neoeeny to khop drttodoo beloI O lm(0.32 (tI
(4) 1/- 10% whet tutbiday it O- 10 hItf)



A

Site Name: Q - be4;-• Nor- S,
Low-Flow Groundwater Sampling Form

WellI M. I W- 5 t•4

Date: Kah-
Samlig e ýC~ • ',.'-ý .(vtXwnrr till':, A-•'•. .•2C,p)-,",,.r
Weathier Conditions: 7%.II- -

File Name:. , '

Total Depth (T.D.)! 4a. - S6ý1-creen -5- 3 a,

Depth to Water (D.T.W): I) /' 3, wel Diet4: $ f

Total Volume Purged: 3•.9 t.15 Casing Type: F'fC.
Purge Rate: I 90rhO IMM~i Sampling Device: r"s taA, -e'- Out n
Tubing Type: M., 'j":! Point -- e- 9 -,
Pump Intake (ftbelo AM.P.): color: C r. -&r' odor;.' 0,t) ,,e. I i

Time: DTW: Comments: Temp ''SpC. DO H OReP Turb
(rin (feeft), . (' (uS/cm), (Mg/L) std units. mV NIU

Stabalizatioi (see note. +1 4 +1" 4 -. +l-
Criteria" below)' 3%lrM 3% 10% 0.1 unit 3.mV W10%

10:00 ta.0 -15ý' y {~ (16 99_-7_13 _;32_J~25:00 s. eI) _z _ _ z , ,-. _ n ý 1. <I 0_ -t

10:00 S. I' ' ..oJ

40:00 IS",•' "ZA <•L' . 2:.. l4oe "2 .cb4 •j,9 -_,__ "c21..'
45:00 i '15" Z_7 2-c•., p ti 4) *2 4,4" 2:3 3 ' *7(r l2i "1@.. ,i--ff9.

50:00 {•.',A 2(•1t•.' JfrLZ? i,•.! J'C% l "i4i~ -"5io~ •i

55:00 ___

60:00 __________ ___ _ __
65:00 ___i__ C
70:00 2 9
75:00 ..__-_3
80:00 ..... 7
85:00 (5 s ZA" 1_1
90:00 " 5_ ,3 5
95:00

100:00 _ _
105:00 -
710:00 -115:00 . '

120:00

samples Collected: Analysis Requested: Preservative" Holding Time: Lab: '

f i.]

I, .

M W-3L+.s n o rv-', ,J1A L~M -

~ 7Ž. 0 ~t¶A~ri ~W*V P ~iy~i~rnk~•iiL

Notes: re~~"~'wr4 '
(1) - Do mi, ,nv.u dcpth to boett of "Dl unb1 ofter purging ord noopcog to rnodCo ;-up-ding fl-Into thtoyb-tnz b j~oh 6--V bototom 7
P3)-Tomdn---rvdot, o'I to mt, hxnInoOi e 033 ft 500510$ t lotooh ItOtdOýtooy to kwpdottdotntbc)Iot'OAt(32 ftJ



Site Name:anarSa igo
low-Flow Groundwater Sampling Form

WiellI: IV) it•7 I &),,+¢ e- -? •4 i. )Date:A F.

Sampling Personel: •81 " "
Weathier Conditions: IOt )r!1-tL= r8c -tr FOIA t)1

TotalVolumePur ed: ,• ,... *• CasinT e: r._ , "

Pump Intake (ft o M.P.): . • "color: . odor.gh '7 . L ". .
TotlVlme: Purge: Comments Tempe:C D H lP T

(rmin) (feet) (nC) (uS/cm) (rag/L) std units mV NTIU
Stabalizatioxn (see .note + .4/- 4- /- +/- +/_ +/_

Criteuialt below)' 3%/C.• 3% 10% 0.1 unit 10 mV 10%'
0:00 N . `'7 A _- ' -7q. 6i -3 2/.

10o 0 0 / L , ., rq .z/, .2 q C. '7.iv -32-7.0 Q/-
15:00 lz4 AL7 __f_41._- 1t-20:00 43 a'- ''•,.,/• Ai• 2'#,S. '•/• i2rg &•,L.- ."

3o~~~oo- Tý'.• l•,.,./',A,•,,,- Qa./1&l. &€,' .9t!7 4'T.T2,'1 0%;• .25:00 9 ell_ "_ "_ r
30:00 44 .: 4 _1

45:00 •_"_. _ .5 _ _ 16.
50:00 • • . .

65:00
70:00
75:00
80:00 , . ....
85:00 ._ .70:00 ___

95:00 ..
100:00 ' .-
105:00 .D.. _,,

9 110:00 . _

115:00
120:00 __,____'"

Sampling lime: j-6'4•" "--

Samples Collected: Analysis Requested: Preservative: Holding "ime: Lb:

* A)IA

Nvtes
(I) -Dow Io mnorn depth 10 bottomn ofo ont) afer purging nd sampling to redowe rnnopnodbng fione thantmay be stirgtmn te wen U bottomn
(2.)- Stabibooation tyi~nda baond onoth mlo ost moncoo ennooctoto ,nooeonS.
(3) -on..1d-nd-o in todito be I.n ithn- 0 n (5 32 II4 "oing rateto beo~nnredoo- remay to Jpdt-.tnd.- o- bin 1~ n(032 11)
(4)-cl/. I" when I.,bidity isn - uNTU.



:Site Name: W)ŽW S- f; e-Ti
Low-Flow Groundwater Sampling Form

Well ID: .
D a e Q , - -: 2 7

Sampling P&-sbnnel:I.G " .A U Qlo &tC T I- e) ta _ /•
WeatherCondtons _ S.- •,- -tsO 9,
Time- v?. sv~c -227

File Name: .

Total Depth (I.D.): 2t T -Screen Lengtiv
Depth to Water (D.T.W):0() 1 .L .T. Well Diameter:
Total Volume Puraed 1 1, Casing Rpe:
Purge Rate: ? .iae SampfinWjDevice (kjtj, oL A..
Tubing Type: _1 , v, e Measuring Point: "t'o ,£ "\J e C
Pump Intake (ft ow M.P.):.3 z color- c,,re odor*. f- (ts _ P

Time: DTW:.. Coments: Temp ISp• DO PH oR, Turb
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115:00
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APPENDIX A

INTERLABORATORY COMPARISON PROGRAM RESULTS

NOTE: Environmental Inc., Midwest Laboratory participates in intercomparison studies administered: by
Environmental Resources Associates, and serves as a replacement for studies conducted previously
by the U.S* EPA Environmental Monitoring Systems Laboratory, Las Vegas, Nevada. Results are
reported in Appendix A. TLD Intercomparison results, in-house spikes, blanks, duplicates and

mixed anatyte performance evaluation program results are also reported. Appendix A is updated
four times a year-, the complete Appendix is included in March, June, September and December
monthly progress reports only.

October, 2006 through September, 2007



Appendix A

Interlaboratory Comparison Program Results

Environmental, Inc., Midwest Laboratory has participated in interlaboratory comparison (crosscheck)
programs since the formulation of it's quality control program in December 1971. These programs are
operated by agencies which supply environmental type samples containing concentrations of radionuclides
known to the issuing agency but not to participant laboratories. The purpose of such a program is to provide
an independent check on a laboratory's analytical-procedures and to alert it of any possible problems.

Participant laboratories measure the concentration of specified radionuclides and report them to the issuing
agency. Several months later, the agency reports the known values to the participant laboratories and
specifies control limits. Results consistently higher or lower than the known values or outside the control
limits indicate a need to check the instruments or procedures used.

Results in Table A-1 were obtained through participation in the environmental sample crosscheck. program
administered by Environmental Resources Associates, serving as a replacement for studies conducted
previously by the U.S. EPA Environmental Monitoring Systems Laboratory, Las Vegas, Nevada.

The results in Table A-2 list results for thermoluminescent dosimeters (TLDs), via International
Intercomparison of Environmental Dosimeters, when available, and internal laboratory testing.

-Table A-34ists.-resuJts-ef4he-analyseson-in4-ouse-spiked-sampleesrhe-pastweve]-noths-Afl samples
are prepared using NIST traceable sources. Data for previous years available upon request.

Table A-4 lists results of.the analyses. on in-house "blank" samples for the past twelve months. Data for
previous years available upon request.

Table A-5 list results of the in-house "duplicate" program for the past twelve months. Acceptance is based.
on the difference of the results being less than the sum of the errors. Data for previous years available upon
request.

The results in Table A-6 were obtained through participation in the Mixed Analyte Performance Evaluation
Program.

Results in Table A-7 were obtained through participation in the environmental sample, crosscheck program
administered by Environmental Resources Associates, serving as a replacement for studies conducted
previously by the Environmental Measurement Laboratory Quality Assessment Program (EML).

Attachment A lists acceptance criteria for "spiked" samples.

Out-of-limit results are explained directly below the result.
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Attachment A

ACCEPTANCE CRITERIA FOR "SPIKED" SAMPLES

LABORATORY PRECISION: ONE STANDARD DEVIATION VALUES FOR VARIOUS ANALYSES 8

One standard deviation
Analysis Level for single determination

Gamma Emitters 5 to 100 pCi/liter or. kg 5.0 pCi/liter
> 100 pCi/liter or kg 5% of known value

Strontium-89b 5 to 50 pCi/liter or kg 5.0 pCi/liter
> 50 pCI/liter or kg 10% of known value

Strontium-90b 2 to 30 pCi/liter or kg 5.0 pCi/liter
> 30 pCi/liter or kg 10% of known value

Potassium-40 ; 0.1 g/liter or kg 5% of known value

Gross alpha -< 20 pCi/liter 5.0 pCi/liter
> 20 pCi/liter 25% of known va ue

Gross beta 5 100 pCi/liter 5.0 pCi/liter
>0 oiopLt:1 5% of known vaue

Tritium • 4,000 pCi/liter 1 qa = (pCi/liter) =

169.85 x (known)
0 ,09

33

'> 4,000 pCi/liter 10% of known value

Radium-226,-228 ; 0.1. pCi/liter 15% of known value

Plutonium 2! 0.1 pCi/liter, gram, or sample 10% of known value.

iodine-1 31, - 55 pCi/liter 6.0 pCi/liter
Iodine-129b > 55 pCi/liter 10% of known value

Uranium-238, <5 35 pCi/liter 6.0 pCi/liter
Nickel-63b b .> 35 pCi/liter 15% of known value

Technetium-99b

iron-55b 50 to. 100 pCi/liter 10. pCi/liter
> 100 pCi/liter 10% of known value

Othersb 20% of known value

From EPA publication, "Environmental Radioactivity Laboratory Intercomparison Studies

Program, Fiscal Year, 1981-1982, EPA-600/4-81-004.
b Laboratory limit.

A2



TABLE AýI. Interlaboratory Comparison Crosscheck program, Environmental Resource Associates (ERA)'.

Concentration (pCi/L)

Lab Code Date Analysis Laboratory ERA Control

Result" Resultf Limits Acceptance

STW-1 104
STW-1 104
STW-1 105
STW -1105
STW-1105
STW-1105
STW-1 105
STW-1,106
STW-1106
STW-1 1070
STW-1 108
S1TW-1108
ST-W-1108
STW-1 109

STW-1 121
STW-1!21
STW-1 122
STW-1 122
STW-1 122
STW-1 122
STW-1 122
STW-1 123
STW-1 123
STW-1 124
STW-1 125
STW-1 125
STW-1 125
STW-1 125

sTw-1 127
STW-1127
STW-1 128
STW-1 128
STW-1 128
STW-1 128
STW-1 128
STW-1 129
STW-1 129
STW-1 130
STW-1 130
STWWI 130

10/06/06
10/06/06
10/06/06
10106/06
10/06/06
10/06/06
10/06/06
10/06/06
10/06/06
10/06/06
10/06/06
10/06/06
10/06/06
10/06/06

04/09/07
04/09/07
04/09/07
04/09/07
04/09/07
04/09/07
04/09/07
04/09/07
04/09/07
04/09/07
04/09107
04/09/07
04/09/07
04/09/07

07/09/07
07/09/07
07/09/07
07/09/07
07/09/07
07/09/07
07/09/07
07/09/07
07/09/07
07/09/07
07/09/07
07/09107

Sr-89
Sr-90
Ba-133
Co-60
Cs-134
Cs-137
Zn-65
Gr. Alpha
Gr. Beta
1-131
Ra-226
Ra-228
Uranium
H-3

Sr-89
Sr-90
Ba-1 33
Co-60
Cs- 34
Cs-137
Zn-65
Gr. Alpha
Gr. Beta
1-131
H-3.
Ra-226
Ra-228
Uranium

Sr-89
Sr-90
Ba-1 33
Co-60
Cs-134
Cs-137
Zn-65
Gr. Alpha
Gr. Beta
Ra-226
Ra-228
Uranium

38.4 + 1.3
15.5 ± 0.5
64.9 ± 2.8
61.6 ± 1.0
29.0 ± 0.9
77.8 ± 2.4

293.0 ± 2.4*'
23.9 ±2.5
23.7 ±1.4
28.4 ± 1.2
14.5 ± 0.5
6.6 ± 0.4
2.9 ± 0.1

3000.0 ± 142.0

30.7 ± 4.3
39.3 ± 1.8
30.0 ± 2.4

118.5 ± 3.9
52.6 ± 2:3
49.5 ± 3.8*
91.7 ± 6.3
33.8 ± 3.5
24.2 ± 2.3
19.2 ± 1.2

7540.0 ± 255.0
13.0 ± 0.6
19.9 ± 2.7
4.5 ± 0.2

51.7 ± 5.0
21.4 ± 2.3
19.4.± 2.2
32.8 ± 2.0
67.0 ± 2.9
61.6 ±3.8
55.6 ± 7.5
19.2 ± 1.6

9.1 ± 0.9
7.0 ± 0.5
9.2 ± 2.3

23.9 ± 1.1

39.9
16.0
70.2
62.3
29.9
78.2

277.0
28.7
20.9
22.1
14.4
5.9

3.2
3050.0

35.4
42.1
29.3

119.0
54.3
50.3
88.6
56.5
25.3
18.9

8060.0
13.4
18.2

4.6

58.2
19.0
19.4
33.5
68.9
61.3
54.6
27.1
11.5

7.7
9.1

25.1

31.2 - 45.7
7.3 - 24.7

58.1 - 82.3
53.6 -.71.0
21.2 -38.6
69.5 - 86.9

229.0 - 325.0
16.3 -41.1
12.2 -29.6.
16.9-27.3
10.7 -18.1
3.3 - 8.4
0.0 -8.4

2430.0 - 3670.0

26.7-44.1
33.4'- 50.8
20.6 -38;0

109.0 - 129.0
45.6 - 63.0
41.6-59.0
73.3 -104.0

32.0 - 81.0
16.6 - 34.0
13.7-24.1

6660.0 - 9450.0
9.9 - 16.9

10.3 -26.1
0.0 - 9.8

49.5 - 66.9
10.3 -27.7
10:7 -28.1
24.8 -42.2
60.2-77.6
52.6 - 70.0
45.2 - 64.0
15.4- 38.8
2.8 -20.2
5.7 - 9.7'
5.2-13.1

19.9 -30.3

Pass
Pass
Pass.
Pass
Pass
Pass
Pass
.Pass
Pass
Fall

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
.Pass

Pass
Pass
Pass
Pass
Pass.
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass.
Pass
Pass
Pass
Pass
Pass

Results obtained by Environmental, Inc., Midwest Laboratory as a participant in the crosscheck program for proficiency
testing in drinking water conducted by Environmental Resources Associates (ERA).

b Unless otherwise indicated, the laboratory result is given as the mean ± standard deviation for three determinations.
c Results are presented as the knownvalues, expected laboratory precision (1 sigma, 1 determination) and control limits

as provided by ERA.
d The reported result was an average of three analyses, results ranged from 25.36 to 29.23 pCi/L.

A fourth analysis was performed, result of analysis, 24.89 pCi/L.
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TABLE A-2. Crosscheck program results; Thermoluminescent Dosimetry, (TLD, CaSO 4: Dy Cards).

mR
Lab Code Date Known Lab Result Control

Description Value ± 2 sigma Limits Acceptance

Environmental, Inc.

2006-2

2006-2
2006-2
2006-2

2006-2
2006-2

2006-2

2006-2

2006-2

.11/6/2006

11/6/2006

11/6/2006
111612006

11/6/2006
11/6/2006

11/6/2006
.11/6/2006

11/6/2006

30 cm.
40 cm.

50 cm.
60 cm.

75 cm.
90 cm.

120 cm.

150 cm.

180 cm.

55.61
31.28

20.02

13.90

8.90

6.18

3.48

2.22

1.54

60.79 ± 1.32
35.93 ± 3.70

21.55 ± 1.20
14.90 ± 1.42

8.03 ± 0.51
6.88'± 0.68

2.90 ± 0.20

1.99 ± 0.07

1.79 ± 0.94

38.93 - 72.29
21.90 - 40.66

14.01 - 26.03

9.73 - 18.07
6.23 - 11.57

4.33 - 8.03

2.44 - 4.52

1.55 - 2.89
1.08 - 2.00

Pass
Pass

Pass
Pass

Pass

Pass
Pass

Pass
Pass

Environmental, Inc.

2007-1 7/13/2007
2007-1 7/13/2007

2007-11 7/13/2007

2007-1 7/13/2007
2007-1 7/13/2007
2007-1 7/13/2007
2007-1 7/13/2007

2007-1 7/13/2007
2007-1 7/13/2007
2007-1 7/13/2007
2007-1 7/13/2007

30 cm.

40 cm.

50 cm.

60 cm.
70 cm.
80 cm.

90 cm.

100 cm.
110 cm.
120 cm.

150 cm.

54.25

30.51

19.53

13.56

9.96
7.63

6.03

4.88
4.03
3.39

2.17

60.56 ± 5.54

34.23 ±0.96
17.95 ± 1.86

16.61 ± 0.60

9.72 ± 0.90

7.79 ± 0.33
5.53 ± 0.72

5.32 ± 0.17
3.49 ± 0.14
2.64 ± 0.14

2.13 ± 0.87

37.98 - 70.53

21.36 - 39.66

13.67 -25.39

9.49 -17.63

6.97 - 12.95
5.34 - 9.92

4.22 - 7.84

3.42 - 6.34
2.82 - 5.24
2.37 -4.41

1.52 -2.82

Pass

Pass

Pass
Pass
Pass

Pass

Pass

Pass
Pass
Pass

Pass
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TABLE A-3. In-House "Spike" Samples

Concentration (pCi/L)f

Lab Code b Date Analysis Laboratory results Known Control

2s, n=1 Activity Limits d Acceptance

W-120106
W-120106
SPAP-9476
SPAP-9478
SPAP-9478
SPW-9480
SPW-9483
SPW-9486
SPW-9488
SPW-9488
SPMI-9490
SPMI-9490
SPF-9492
SPF-9492

12/1/2006
12/1/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/2912006
12129/2006

12/29/2006

Gr. Alpha

Gr. Beta
Gr. Beta
Cs-134
Cs-1 37
H-3
Tc-99
Fe-55
Cs-134
Cs-137
Cs-134
Cs-1 37
Cs-1 34
Cs-137

W-30707 317/2007 Gr. Alpha
W-30707 3/7/2007 Gr. Beta
SPAP-1566 3/23/2007 Cs-134
SPAP-1566 3/23/2007 Cs-1 37
SPW-1568 3/23/2007 H-3
SPW-1678 3/28/2007 Tc-99

22.40 ± 1.03
63.70 ± 1.14
57.51 ± 0.14
26.84 ± 1.23

110.54 ± 3.12
68972.20 ± 748.00

29.43 ± 0.84
17168.00 ± 410.00

61.35 ± 1.65
60.30 ± 2.76
58.99 ± 5.43
54.16 ± 7;85

0.64 ± 0.01
2.61 ± 0.03

19.51 ± 0.40
67.45 ± 0.49
25.35 ± 1.31

107.52 ± 3.02
65595M0 ± 672.00

28.44 ± 1.12

54.48 ± 2.12
59.03 ± 2.94
83.11 ± 3.51
78.40 ± 1.10
78.97 ± 1.10
54.03 ± 2.15
59.81 ± 4.75
83.97± 4.07
79.53 ± 1.03
83.51 ± 1.05
78.70 ± 7.36
55.43 ± 1.68
59.86 ± 2.71
63.95 ± 2.69
51.37 ± 1.65
60.42 ± 4.31
62.44 ± 3.14
80.00 ± 6.40
60.14 ± 0.89

104.93 ± 6.64
46.72 ± 1.97
67.97 ± 0.88

20.08
65.73
53.16
30.06

117.10
72051.60

*32.98
19712.50

60.10
56.80
60.10
56.80

0.60
2.34

20.08
65.73
27.82

116.48
71118.00

32.35

54.99
58.19
82.07
82.07
82.07
54.99
58,19
82.07

• 82.07
82.07
70.40
52.85
58.03
70.87
52.85
58.03
70.87
70.40
.70.87

121.90
46.08
70.87

10.04 - 30.12
55.73 - 75.73
42.53 - 74.42
20.06 - 40.06

.105.39 - 128.81
57641.28 - 86461.92

20.98 - 44.98
15770.00 - 23655.00

50.10 - 70.10
46.80 - 66.80
50.10 - 70.10
46.80 - 66.80

0.36 - 0.84
1.40 -3.28

10.04 - 30.12
55.73 - 75.73
17.82 - 37.82

104.83 - 128.13-
56894.40 - 85341.60

20.35 - 44.35

44.99 - 64.99
48.19 - 68.19
72.07 -,92.07
65.66 - 98.48
65.66 - 98.48
44.99 - 64.99
48.19 - 68.19
72.07 - 92.07
65.66 - 98.48
65.66 - 98.48
60.40 - 80.40
42.85 - 62.85

48.03 - 68.03
60.87 - 80.87
42.85 - 62.85
48.03 - 68.03
60.87 - 80.87
41.60 - 99.20
56.70 - 85.04
97.52 - 146.28
36.08 - 56.08
56.70 - 85.04

SPW-1595
SPW-1595
SPW-1595
SPW-1595A
SPW-1595B
SPMI-1 597
SPMI-1597
SPMI-1597
SPMI-1597A
SPMI-1597B
SPCH-2839
SPW-2847
SPW-2847
SPW-2847
SPMI-2849
SPMI-2849
SPMI-2849
SPCH-2922
SPW-2847
SPW-2847
SPW-2847

SPMI-2849

4/5/2007
4/5/2007
4/5/2007
4/512007
4/5/2007
4/5/2007
4/5/2007
415/2007
4/5/2007
4/5/2007
5/17/2007
5/17/2007
5117/2007
5/17/2007
5/17/2007
5/17/2007
5/17/2007
5/17/2007
5/18/2007
5/18/2007
5/18/2007
5/18/2007

Cs-1 34
Cs-137
1-131(G)
1-131
1-131
Cs-1 34
Cs-137
1-131(G)
1-131
1-131
i-131(G)

Cs-1 34
Cs-1 37
1-131(G)
Cs-134
Cs-137
1-131(G)
1-131(G)
1-131
Sr-89
Sr-89
1-131

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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TABLE A4: In-House "Blank" Samples

Concentration (pCi/L)8

Lab Code. Sample Date Analysisb Laboratory results (4.66a) Acceptance

Type LLD Activity' Criteria (4.66 a)

W-120106
W-120106
SPAP-9477
SPAP-9479
SPW-9481
SPW-9483
SPW-9489
SPMI-9491
SPMI-9491
SPMI-9491
SPF-9493
SPF-9493

W-30707
W-30707
SPAP-1567
SPW-1 567
SPW-1568

water
water
Air Filter
Air Filter
water
water
water
Milk
Milk
Milk
Fish
Fish

water
water
Air Filter
Air Filter
water

SPW-1596
SPW-1596
SPW-1596
SPWV-1596
SPMIý1598
SPMI-1598
SPMI-1598
SPMI-1598
SPCH-2839
SPW-2848.
SPW-2848
SPW.-2848
SPMI-2850
SPMI-2850
S PM1"-'2850
SPW-2848
SPW-2848
SPW-2848
SPMI-2850
SPMI-2850
SPMI-2850 d

water
water
water
water
Milk
Milk
Milk
Milk
Charcoal Canister
water
water
water
Milk
Milk
Milk
water
water
water
Milk.
Milk
Milk

12/1/2006
12/1/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006
12/29/2006

3/7/2007
3/7/2007
3/23/2007
3/23/2007
3/23/2007

4/5/2007
4/5/2007
4/5/2007
4/5/2007
4/5/2007
.4/5/2007
415/2007
4/5/2007.
5/17/2007
5/17/2007
5/17/2007
5/17/2007
5/1712007
5/17/2007
5/17/2007
5118/2007

5/18/2007
5/18/2007
5/18/2007
5118/2007
5/18/2007

Gr. Alpha
Gr, Beta
Gr. Beta
Cs-1 37
H-3
Tc-99
Cs-134
Cs-134
Cs-137
1-131(G)
Cs-134
Cs-137

Gr. Alpha
Gr. Beta
Cs-134
Cs-137
H-3

Cs-134
Cs-137
1-131
1-131(G)
Cs-134
Cs-137
1-131
1-131(G)
1-131(G).
Cs-134
Cs-1 37
1-131(G)
Cs-1 34
Cs-137
1-131(G)
1-131
Sr-89
Sr-90
1-131
Sr-89
Sr-90

0.11
0.30
1.13
0.87

146.2
0.95
2.30

3.10
2.90
8.00

7.6
7.9

0.04
0.08
0.79

1.01
176.10

3.28
3:45

0.27
2.91
3.30
5.08
0.26
4.10
2.24
3.14
1.37
5.34
3.32
2.60
4.77
0.34
0.81
0.53

0.45
0*96
0.58

0.066 ± 0.072
0.093 ± 0.16
-0.37 ± 0.66

63.2 ± 80.1
-.1.20 ± 0.56

0.00 ± 0.03
0.01 ± 0.05

-26.16 ± 91.62

0.02 ± 0.18

-0.10 +0.17

•-0.06 ± 0.19

-0.02 ± 0.65
0.01 ± 0.25
0.20 ± 0.26

-0.73 ± 1.02
0.96 ± 0.38

1
3.2
3.2
100

200
10
10
10
10
20

100
100

1
3.2
100
100
200

10

10
0.5
20

10
10

0.5
20
9.6
10
10
20
10
10
20

0.5
5
1

0.5
5

1
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TABLE A-4. In-House "Blank" Samples

Concentration (pCi/Lr)

Lab Code Sample Date Analysisb Laboratory results (4.66a) Acceptance

Type LLD Activityv Criteria (4.66 a)

SPAP-2914 Air Filter 5/22/2007. Gr. Beta 0.004 -0.002 + 0.002 3.2
SPAP-2916 Air Filter 5/22/2007 Cs-I 34 2.84 100
SPAP-2916 Air Filter 5/22/2007 Cs-1 37 2.24 100
SPF-2923 Fish 5/22/2007 Cs-134 8.71 100
SPF-2923 Fish 5/22/2007 Cs-137 8.35 100

SPW-3224 water 5/24/2007 Ni-63 1.61 -0.30 ± 0.84 20
W-60507 water 6/5/2007 Gr. Alpha 0.04 0.00 ± 0.03 1
W-60507 water 6/5/2007 Gr. Beta 0.08 0.00 ± 0.05 3.2

SPW-4328 water 7/18/2007 Tc-99 6.41 -3.12 ± 3.84 10
SPW-5477 water 8/17/2007 Ni-63 0.00 4.38 ±11.01 20
W-92107 water 9/21/2007 Gr. Alpha 0.04 0.01 ± 0.03 1
W-92107 water 9/21/2007 Gr. Beta 0.08 -0.03 + 0.05 3.2

Liquid sample results are reported in pCi/Liter, air filters( pCi/filter), charcoal (pCi/charcoal canister), and solid samples (pCi/kg).
b 1-131(G): iodine-131 as analyzed by gamma spectroscopy.

c Activity reported is a net activity result. For gamma spectroscopic analysis, activity detected below the LLD value is not reported.
d Low levels of Sr-90 are still detected in the environment. A concentration of (1-5 pCi/L) in milk is not unusual.
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TABLE A-5. In-House "Duplicate' Samples

Concentration (pCi/L)8

Averaged

Lab Code Date Analysis First Result Second Result Result Acceptance

MI-6760, 6761
G-6797, 6798
G-6797, 6798
G-6797, 6798 b

AP-7531, 7532
AP-7552, 7553
AP-7573, 7574
SO-7103, 7104
SO-7103, 7104
DW-60759, 60760
MI-7037, 7038
VE-7058, 7059
VE-7058, 7059
VE-7058, 7059
SS-7079, 7080
SS-7079, .7080
SS-7079, 7080
MI-7208, 7209
DW-60809, 60810
DW-60797- 60798
DW-60797, 60798
CF-7450, 7451
LW-7945, 7946
F-7971, 7972
SWU-8194, 8195
BS-8017, 8018
BS-8017, 8018
TD-8173, 8174
LW-8215, 8216
F-8345, 8346
BS-8366, 8367
MI-8083, 8084
WW-8259, 8260
VE-8149, 8150
VE-8149, 8150
DW-60877, 60878
DW-60990, 60991
MI-8484, 8485
DW-60925, 60926
SO-8619, 8620
SO-8619, 8620
SO-8619, 8620
SO-8619, 8620

10/2/2006
10/2/2006
10/2/2006
10/2/2006
10/3/2006
10/3/2006
10/13/2006
10/4/2006
10/4/2006
10/5/2006
10/10/2006
10/10/2006
10/10/2006
10/10/2006
10/10/2006
10/10/2006
10/10/2006
10/11/2006
10/16/2006
10/17/2006
10/17/2006
10/18/2006
10/26/2006
10/29/2006
10/31/2006
11/1/2006
11/1/2006
11/1/2006
11/1/2006
11/2/2006
11/2/2006
11/6/2006
11/7/2006
11/8/2006
11/8/2006
11/14/2006
.11/20/2006
11/2212006
11/22/2006
11/27/2006
11/27/2006
11/27/2006
11/27/2006

K-40
Be-7
Gr. Beta
K-40
Be-7
Be-7
Be-7
Cs-1 37
K-40
Gr. Alpha
K-40
Gr. Alpha
Gr. Beta
K-40
Cs-137
Gr. Beta
K-40
K-40
Gr. Alpha
Gr. Alpha
Gr. Beta
K-40
Gr. Beta
K-40
Gr. Beta
Gr. Beta
K-40
H-3
Gr. Beta
K-40
K-40
K-40
H-3
Be-7
K-40
Gr. Alpha
Gr. Alpha
K-40
Gr. Alpha
Cs-1 37
Gr. Alpha
Gr. Beta
K-40

1413.10 ± 113.20
4.70 ± 0.31

•6.89 ± 0.26
5.39 ± 0.35
0.07 ± 0.01
0.08 ± 0.02
0.08 ± 0.02
0.25 ± 0.05

12.95 ± 1.12
4.93 ± 0.97

1326.10 ± 115.20
0.18 ±0.11
9.21 ± 0.34

10.90 ± 0.65
0.04 ± 0.01

12.23 ± 2.46
7.23 ± 0.36

1295.20 ± 116.90
1.44 ± 1.06.:
0.84 ± 0.70
0.86 ± 0.56

20.40 ± 0.84
1.30 ± 0.37
3.63 ± 0.54
1.84•± 0.28

10.54 ± 1.72
10.00 ± 0.53

580:00 ± 110.00
2.23 ± 0.61
2.84 ± 0.42

13.69 ± 0.66
1295.00 ± 121.20

337.00 ± 95.00
1.26 ± 0.24
4.17 ± 0.47

48.03 ± 5.32

6.70 ± 2.03
1405.80 ± 87.06

3.87 ± 1.13
0.74 ± 0.08

16.54 ± 5.65
24.99 ± 3.88
12.21 ± 1.11

1187.30 ±.155.20
4.56 ± 0.41
7.04 ± 0.24
4.36 ± 0.47
0.08 ± 0.01
0.08 ± 0.01
0.08 ± 0.01
0.27 ± 0.06

12.22 ± 1.07
5.04 ± 1.03

1251.40 ± 115.70
0132 ± 0.14
8.83 ± 0.36

10.42 ± 0.80
0.04 ± 0.02

11.76 ± 2.23
7.37 ± 0.40

1386.90 ± 119.10
1.65 ± 1.19
1.03 ± 0.67
1.33 ± 0.60

19.54 ± 0.99

1.44 ± 0.36
3.33 ± 0.43

.1.43 ± 0.28
10.A7 ± 1.73

9.60 ± 0.69

599.00 ± 110.00
1.64 ± 0.37
2.89 ± 0.40

13.61 ± 0.78
1374.80 ± 162.80
295.00 ± 93.00

1.25 ± 0.22
4.49 +t 0.45

47.26 ± 6.77

3.41 ± 1.34
1390.70 ± 103.60

3.04 ± 0.99
0.69 ± 0.06

12.24 ± 4.90
28.66 ± 3.95
12.92 ± 0.83

1300.20 ± 96.05
4.63 ±0.26
6.97 + 0.18

4.88 .± 0.29
0.08 ± 0.01
0.08 ± 0.01
0.08 ± 0.01
0.26 .0.04

12.58 ± 0.77
4.99 ± 0.71

1288.75 ± 81.64
0.25 ±0.09

9.02 ±,0.25

10.66 ±.0.52
0.04 0±.01

11.99 ± 1.66
7.30 ±0.27

1341.05± 83.44
1.54 ± 0.80
0.94 ± 0;48
1.10 ±0.41

19.97 ± 0.65
1.37 ± 0.26
3.48 ± 0.34
1.64 ± 0.20

10.36± 1.'22
9.80 ± 0.44

589.50 ± 77.78
1.93 ± 0.35
2.86 ± 0.29

13.65,± 0.51
1334.90 ± 101.48
316.00 ± 66.47

1.26 ± 0.16
4.33 ± 033

47.65 ± 4.31
5.06 ± 1.22

1398.25 ± 67.66
3.46 ± 0.75
0.71 ± 0.05

14.39 ± 3.74
26.82 ± 2.77

.12.57 ± 0.69

Pass
Pass
Pass
Fall

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass.
Pass
Pas'
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

..Pass
-Pass
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TABLE A-5. In-House "Duplicate" Samples

Concentration (pCI/L)8

Averaged
Lab Code Date Analysis First Result Second Result Result Acceptance-

DW-60902, 60903
SWT-8641, 8642
DW-60937, 60938
S-3437, 3438
S-3437, 3438
S-3437, 3438
DW-8929, 8930
SWT-9436, 9437

E-20, 21
E-20, 21
CF-41, 42
CF-41, 42.
CF-41, 42.:
P-9516, 9517
LW-9579, 9580
DW-70085, 70086
DW-70037, 70038
DW-70054, 70055
DW-70122, 70123
DW-70122, 70123
DW-70098, 70099
DW-70110, 70111
SWU-676, 677
DW-70148, 70149
SW-600, 601
SW-601, 602
DW-1138, 1139
MI-721, 722
SW-847, 848
SW-847, 848
DW-70175, 70176
DW-70187, 70188
SWU-1162, 1163
DW-70205, 70206
PW-1117, 1118
PW-1117, 1118
W-2122, 2123
W-2122,2123
W-2085, 2086
W-2085, 2086
DW-70232, 70233

11/28/2006
11/29/2006
11/30/2006
12/6/2006
12/6/2006
12/6/2006
12/8/2006
12/26/2006

1/2/2007
1/2/2007,
1/2/2007
1/2/2007
1/2/2007
1/3/2007
1/4/2007
1/9/2007-
1/11/2007
1/18/2007
1/18/2007
1/18/2007
1/25/2007
1/25/2007

• 1/30/2007
1/3012007
2/1/2007
2/1/2007
2/9/2007
2/13/2007
2/13/2007
2/13/2007
2/14/2007
2/14/2007

2/27/2007
.2/28/2007
3/1/2007
3/1/2007.
3/5/2007
3/5/2007
3/6/2007
3/6/2007
3/8/2007

Gr. Alpha
Gr. Beta
Gr. Alpha
Gr. Alpha
Gr. Beta
K-40
1-131.
Gr. Beta

Gr. Beta
K-40
Gr. Beta
K-40
Sr-90
H-3
Gr. Beta
Gr. Alpha

• Gr. Alpha
Gr. Alpha
Gr. Alpha

• Gr. Beta
Gr. Alpha
Gr. Alpha
Gr. Beta
Gr. Alpha
K-40
Gr. Beta
H-3
K-40
Gr. Alpha
Gr. Beta
Gr. Alpha
Gr. Alpha

Gr. Beta
Gr. Alpha
Gr. Alpha
Gr. Beta.
Gr. Alpha
Gr. Beta
Gr. Alpha
Gr. Beta
Gr. Alpha

5.06 ± 1.10
2.83 ± 0.47
2.65 ±0.92
1.77 ± 0.90
3.98 ± 1.10
2.83 ± 0.21
0.58 ± 0.27
2.39 ± 0.64

3.70 ± 1.05
2.89 ± 0.45
1.59 ± 0.88
2.33 ± 0.90
3.21 ± 1.03
2.98 ± 0.22
0.42 ± 0.26
2.25 ± 0.60

4.38 ± 0.76
2.86 ± 0.33
2.12 ± 0.64
2.05 ± 0.64
3.60 ± 0.76
2.91 ± 0.15
0.50 ±0.19
2.32 ±0.44

1.76 ± 0.07
1.49± 0.24

18.02 ± 0.41
11.68 ± 1.12
0.04± 0.01

270.78 ± 91.74
0.91 ± 0.31
7.95 ±1.20

55.47 ± 3.99
2.68 ± 0.88
4.30 ± 1.14

4.22 ±•0.70.
3.27 ± 0.90
2.19 ± 0.92
1.77 ± 0.39
4.65± 1.37
.1.24 ±0.12
0.89 ± 0.37

2707.00 ± 161.00
1330.40 ± 117.60

3.82 ± 1.67
7.33 ± 1.37

*11.72 ± 1.68
6.79 ± 1.18
3.63 ± 0.69
0.88 ± 0.80
3.79 ± 1.91
7.12 ± 1.40
6.10 ± 4.16

10.65 ± 2.15
2.51 ± 2.29

11.02 ± 1.85
4.75 ± 1.28

1.70 ± 0.06
1.57 ± 0.27

18.81 ± 0.42
12.67 ± 0.97

0.03 ± 0.01
301.18 ± 92.99

0.93 ±.0.30
7.92. ± 1.42

52.87 ± 4.02
1.88 ± 0.78
6.25.± 1.16
5.33 ± 0.75
1.97 ± 0.92
1.69 ± 0.79
2.11 ± 0.39
5.20 ± 1.81
1.20 ± 0.12
1.02 ± 0.25

2700.00 ± 161.00
1316.40 ± 116.50

2.61 ± 1.24
5.89 ± 0.90
8.84 ± 1.32
6.47 ± 1.08
2.61 ± 0.44
1.31 ± 0.79•
3.62 ± 2.09
7.20 ± 1.39
3.80 ± 4.30

13.11 ±-2.42
1.10 ± 2.78
9.50 ± 2.01
5.98 ± 1.31

1.73 ± 0.05
1.53 ± 0.18

18.42 ±0.29

1218 ± 0.74
0.03 ±0.01

28598 ± 65.31
0.92 + 0.22
7.94 - 0.93

54.17 '± 2.83
2.28 ± 0.59

•5.28 ± 0.81

4.78 ± 0.51
2.62 ± 0.64
1.94 ± 0.61
1.94 ± 0.28
4.93 ± 1.14
1.22 ±0.08
0.96 ± 0.22

2703*50 ± 113.84
1323.40 ± 82.77

3.22 ± 1.04
6.61 ± 0.82

10.28 + 1.07
6.63 ± 0.80
3.12 ± 0.41
1.10 ± 0.56
3.71 ± 1.42
7.16 ± 0.99
4.95 ± 2.99

11.88 ± 1.62
1.81 ± 1.80

10.26 ± 1.37
5.37 ± 0.92

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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TABLE A-5. In-House "Duplicate* Samples.

. Concentration (pCi/L.)

Averaged

Lab Code Date Analysis First Result Second Result Result Acceptance

WW-1477, 1478 3/12/2007
WW-1498, 1499 3/15/2007
W-2140, 2141 3/1912007
W-2140, 2141 3/19/2007
DW-1626, 1627 3/2.1/2007
MI-1 647, 1648 .3/21/2007

DW-70248, 70249 3/21/2007
W-2150,2151 3/26/2007
W-2150, 2151 3/26/2007.
LW-1941, 1942 3/31/2007

MI-1824, 1825 4/2/2007
MI-1824, 1825 4/212007
AP-2170, 2171 4/2/2007
WW-1850, 1851 4/3/2007
AP-2198, 2199 413/2007
AP-2370, 2371 4/3/2007
DW-70300, 70301 4/4/2007
DW-70300, 70301 4/4/2007
DW-70335, 70336 4/5/2007
DW-70335, 70336 4/5/2007
SW-1898, 1899 4/10/2007
SW-1898, 1899 . 4/10/2007
SW-1898,1899 . 4/10/2007
DW-70346, 70347 4/11/2007
DW-70346, 70347 4/11/2007
bW-70376, 70377 4/11/2007
DW-70376, 70377: 4/11/2007
DW-70311, 70312 4/12/2007
WW-2349, 2350 '4/17/2007
WW-2461., 2462 4/25/2007
LW-2437, .2438 4/26/2007
LW-2917, 2918 4/30/2007
SO-2583, 2584 5/1/2007
SO-2583, 2584 5/1/2007
SO-2583, 2584 5/1/2007
SO-2583, 2584 5/1/2007
S0-2583, 2584 5/1/2007
S-2620, 2621 5/2/2007
MI-2610, 2611 5/3/2007

Gr. Beta
Gr. Beta
Gr. Alpha
Gr. Beta
H-3
K-40
Gr. Alpha
Gr. Alpha
Gr. Beta
Gr. Beta

K-40
Sr-90
Be-7
H-3
Be-7
Be-7
Gr. Alpha

Gr. Beta
Gr. Alpha
Gr. Beta
Gr. Alpha
Gr. Beta
H-3
Gr. Alpha
Gr. Beta
Gr. Alpha
Gr. Beta
Gr. Alpha
Gr. Alpha
H-3

Gr. Beta
Gr. Beta
Be-7
Cs-1 37
K-40
Gr. Alpha
Gr. Beta
H-3
K-40

6.41 + 1.48
0.83 ± 0.31

2.31 ± 1.57
4.26 ± 1.00.

4973.00 ± 209.00
1448.80 ± 120.20

11.10 ±1tt-8
3.56 ± 2.20
9.26 ± 1.00
1.35 ± 0.43

1316.10 ± 110.60
1.20 ± 0.50

0.08 ±0.01
-5.83 ± 102.29
0.08± +0.01
0.07 ± 0.01
3.78 ± 0.89
2.93 ± 0.61

24.37 ± 2.89
20.26 ± 1.37

3.86 ± 1.40
6.31 ± 1.36

241.99 ± 93.35
1.83 ± 1.08
4.62 ± 0.72
1.81 ± 0.80.
1.84 ±0.62

10.82 1.50.
0.71 ± 0.56

190.30 ± 100.31
2.71 ± 0.50
1.97 ± 0.79

544.99 + 247.70
119.22 ± 36.61

17825.00 ± 749.90
11.49 ± 3.96
31.02. ± 3.74

277.90. ± 126.70
1549.20 ± 184.20

4.10 ± 1.25
0.97 ± 0.33
1.33 ± 1.64

5.58 ± 1.02

5190.00 ± 213.00
1439.30 ± 126.00

9.90 ± 1.16

3.30 ± 1.81
.10.17 ± 1.90

1.36 + 0.41

1229.80 ± 110.50
1.10 ± 0.36
0.08 _ 0.01

150.05 ± 80.14
0.08 ± 0.01
0.07 ± 0.01
3.66 ± 0.96
2.91 ± 0.64

22.72 ± 2.91
18.33 ± 1.34
4.78 ± 1.51
7.03 ± 1.42

318.10 ± 96.48
2.54 1.04
4.01 ± 0.71
1.66 ± 0.86
2.24 ± 0.61

13.20 ±1.56
0.62 ± 0.52

115.95 ±97.65
2.15 ± 0.45
2.78 ± 0.81

601.13 ± 192.20
87.46 ± 23.97

17672.00 ± 724.30
8.04 + 3.88

26.10 ± 3.40

304.40 ± 101.00
1388.80 ± 128.20

5.26 ± 0.97
0.90 ± 0.22
1.82 ± 1.14
4.92 ± 0.71

5081.50 ± 149.21.
1444.05 ± 87.07

10.50 ±0.83
3.43 ± 1.42
9.72 ± 1.07
1.36 ±0.30

1272.95 ± 78.17
1.15± 0.31
0.08 i 0.01

72.11 ±64.,97
0.01 ± 0.01

0.07 ±,0.01
3.72 ± 0.65
2.92 ± 0.44

23.55 ± 2.05
19.30 ± 0.96
4.32 ± 1.03

6.67 ± 0.98
280.04 ± 67.12

2.19 0.75
4.32 ± 0.51
1.74 ± 0.59
2.04 ±0.44

12.01 ± 1.08
0.66 ±,0.38

153.13 ± 70.00
2.43 ± 0.34
2.38 ± 0.57

573.06 ± 156.76
103.34 ± 21.88

17748.50 ± 521.29
9.77 ± 2.77

28.56 ± 2.53
291.15 ± 81.02

1469.00 :i 112.21

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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TABLE A-5. In-House "Duplicate" Samples

Concentration (pCi/L) 8

Averaged

ResultLab Code Date Analysis First Result Second Result Acceptance

W-4469, 4470
SS-2697, 2698
SS-2697, 2698
MI-2790, 2791
W-4505,4506
DW-3219, 3220
SO-3416, 3417
SO-3416, 3417
SO-3416, 3417
F-3561, 3562
SL-3311, 3312
SL-3311, 3312
.SL-3992, 3993
SL-3992, 3993
SL-3992,3993
W-5087, 5088
SW-3710, 3711

W-4062,4063
W-4062,4063
AP-4448, 4449
SG-3735, 3736
SG-3735, 3736
SG-3735, 3736
SG-3735, 3736
LW-4175, 4176

SG-5422,5423
SG-5422, 5423
AP-4656, 4657
AP-4763,4764
WW-4298,4299
DW-70612, 70613
WW-491.8,4919
MI-4742, 4743
.VE-4939, 4940
VE-4939, 4940
VE-4939, 4940
SW-5218, 5219
WW-5310,5311
SW-5393, 5394
SW-5393, 5394
W-5468, 5469

5/7/2007
5/8/2007
5/8/2007
5/14/2007
5/14/2007
5/26/2007
5/31/2007
5/3112007
5/3112007
5/31/2007
6/4/2007
6/4/2007.
6/412007
6/4/2007
6/4/2007
6/11/2007
6/14/2007
6/28/2007
6128/2007
6128/2007
6/30/2007
6/30/2007
6/30/2007
6/30/2007.
6/30/2007

7/2/2007
7/2/2007

713/2007
7/3/2007
7/12/2007
7/23/2007
7/25/2007
7/26/2007
8/1/2007
8/112007
8/1/2007
8/7/2007
8/9/2007
8/14/2007
8/14/2007
8/1512007

Gr. Beta
Cs-137
K-40
K-40
Gr. Beta
1-131.
Cs-137
Gr. Beta
K-40
K-40
Be-7
K-40
Be-7
Gr. Beta
K-40
Gr. Beta
H-3
Gr. Alpha
Gr. Beta
Be-7
Be-7
Cs-1 37
Gr. Beta
K-40
Gr. Beta

Gr. Alpha
Gr. Beta
Be-7
Be-7
Gr. Beta
Gr. Alpha
H-3
K-40
Be-7
Gr. Beta
K-40
1-131
H-3
Gr. Beta
H-3
H-3

10.60 ± 1.90
0.06 ± 0.02
8.03 ± 0.57

1694.30 ± 126.20
3.30 ± 1.70
0.62 ± 0•32
0.15 ± 0.03

22.88 ± 2.33
12.26 ± 0:80

3.06 ± 0.39
0.61 ± 0.29
5.78 ± 0.67
0.75 ± 0.19

13.61
2.43
8.70

9571.51
0.76
0.97
0.10
0.84
0.07

29.51
9.41
2.18

10.31
18.59

0.09

± "1.12
± 0.36
± 1:90
+ 287.22
+ 0.63
+ 0.53
±0.02
+ 0.12
± 0.01
+ 2.22
+ 0.31
± 0.60

+ 1.98
t 1.46
± 0.02

11.10 ± 1.80
0.05 ± 0.03
7.36 ±0.68

i627.60 ± 128.80
3.90 ± 1.50
0.69 ± 0.31
0.15 ±0.03

22.46 ± 2.37
12.36 ± 0.65

3.37 ± 0.45

0.55 ± 0.25
4.87 ± 0.25
0.74 ± 0.32

14.06 ± 1.08
2.29 ± 0.40
7.70 ± 1.90

9879.21 ± 291.42.
0.32 ± 0.66
0.58 ± 0.57
0.09 ± 0.02
0.82 ± 0.18
0.07 ± 0.01

30.81 ± 2.22
8.90 ± 0.48

1.93 ± 0.68

10.57 ± 1.99

20.97 ± 1.49
0.10 ± 0.02
0.10 ± 0.02

10.85 + 1.31
0.05 ± 0.02
7.70 ± 0.44

1660.95 ± 90.16

3.60 ± 1.13
0.66 ± 0.22

.0.15 ± 0.02
22.67 7±1.66
12.31 ±0.52
3.21 ± 0.30
0 58 ± 0.19
5.33 ± 0.36
0.75 ± 0.19

13.84 ± 0.78
2'36 ± 0.27
8.20 ± 1.34

9725.36 ± 204.59
0.54 ± 0.45
0.78 ± 0.39
0.10 ± 0.01
0.83 ± 0.11
0.07 ± 0.01

30.16 ± 1.57
9.16 ± 0.29
2.06 ± 0.45

10.44 ± 1.40
19.78 ± 1.04
0.10 ± 0.01
0.1 ± 0.01

1.98 ± 0.55
4.37 ± 0.74

228.56 ± 78.27
1811.60 ± 120.19

0.42•± 0.15
5.63 ±0.10
3.36 ±0.25
1.37 ± 0.17

737.50 ± 77.47
2.02 ± 0.92

129.55 ± 59.32
304.55 ± 77.74

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass

..Pass
Pass

Pass
Pass
Pass
Pass

0.1.1 ± 0.02
1.74 ± 0.74
4.54 ± 1.11

240.43 ± 111.12
1820.30 ± 134.10

0.39 ± 0.21
5.50 ±0.14
3.36 ± 0.45
1.31 ±0.24

644:00 ± 106.00.
2.32 ± 1.31

190.06 ± 86.80
262.58 ± 108.43

2.22
4.19

216:68
1•802.90

0.45

5.76
3.36
1.42

831.00
1.71

69.05

± 0.80
± 0.97
± 110.27
± 199.50
± 0.20
±0.13
± 0.21
± 0.24
± 113.00

± 1.27
± 80.88

346.53 ± 111.42
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TABLE A-5. In-House "Duplicate" Samples

Concentration (pCi/L)a
Averaged

Lab Code Date Analysis First Result Second Result Result Acceptance

ve-5553, 5554
WW-5643,5644
SWu-5799,5800
DW-70752, 70753
VE-5917, 5918
VE-5917, 5918
DWJ70718,70719
DW-70718, 70719
SO-6156, 6157

8/22/2007
8/22/2007
8/28/2007
8/31/2007
9/4/2007
9/4/2007
9/.12/2007
9/12/2007
9/14/2007

K-40
H-3
Gr. Beta
Gr. Alpha
Be-7
K-40
Gr. Alpha
Gr. Beta
H-3

1.89 ± 0.33
259.00 ± 110.00

2.64 ± 1.18
14.41 ± 1.48

0.94 ± 0.17
3.73 ± 0.37

23.04 ± 3.71
16.13 ± 1.59

181.99 ± 90.67

1.89 ± 0.22
266.00 ± 110.00

3.62 ± 1.06
12.90 ± 1.50

0.83 ± 0.20
3.58 ± 0.36

23.22 ± 3.61

17.36 ± 1.69
232.19 ± 92.95

1.89 ±0.20
262.50 ± 77.78

3.13 ± 0.79
13.66 ± 1.05
0.89 ± 0.13
3.66 ± 0.26

23.13 " 2.59
16.75 ±1.16

207.09 ± 64.92

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Note: Duplicate analyses are performed on every twentieth sample received in-house. Results are not listed for those
analyses with activities that measure below the LLD.

8 Results are reported in units of pCi/L, except for air filters (pCi/Filter), food products, vegetation, soil, sediment (pCi/g).

b 200 minute count time or longer, resulting in lower error.
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TABLE A-6. Department of Energy's Mixed Analyte Performance Evaluation Program (MAPEP)".

Concentration b

Known Control
Lab Codep Date Analysis Laboratory result Activity Limits d Acceptance

STW-1110 01101/07 Gr. Alpha
STW-1110 01/01/07 Gr. Beta

0.45 ± 0.08
0.90 + 0.14

0.33
0.85

0.00 - 0.65
0.43 - 1.28

STW- 111e
STW-I 111
$s3N-1111

STW-1111
STW-1111
STW- 1111
STW-1111
STW-131111
STW-1111
STW-1111
STW-1111
STW-1111
STW-1111
STW-1111
STW-$-1111
STW-1 11I

STSO-1112'

STSO-1 112
STSO-1 112
STSO-1112
STSO-1 112
STSO-1 112

01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
01101/07
01/01/07
.01/01/07
01/01/07
01/01/07
01/01/07
01101107
01/01/07
01/01/07

01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
01/01/07

Am-241
Co-57
Cs-134
Cs-137
Fe-55
H-3
Mn-54
Ni-63
Ni-63
Pu-238
Pu-239/40
Sr-90
Tc-99
U-233/4
U-238
Zn-65

Am-241
Co-57
Co-60
Cs-134
Cs-137
Mn-54

2.80 ± 0.21
151.60 ± 10.00
79.20 ± 8.00

168.70 ± 12.10
130.30 ± 19.90
262.20 ± 9.10
130.60 ± 11.50
127.80 ± 3.60
127.80 ± 3.60

2.03 ± 0.17
2.27 ± 0.17
9.60 ± 1.40
8.80 ± 1.50
2.44 ± 0.21
2.44 ± 0.21

123.70 ± 17.00

46.40 ± 9.00
501.20 ± 2.90
285.90 ± 2.10
325.90 ± 7.40
855.70 ± 4.60
750.90 + 4.70

1.71
143.70
83.50

163.00
129.30
283.00
123.80
130.40
130.40

2.25
2.22
8.87

88.00
2.49
2.48

114.80

34.80
471.20

274.70
327.40
799.70
685.20

1.20 -2.22
100.60 - 186.80
58.50 - 108.60

114.10 -211.90
90.50 - 168.10

198.10 -367.90
86.70 - 160.90
91.30 - 169.50
91.30 - 169.50
1.58-2.93
1.55 -2.89
6.21 -11.53
7.40 -13.70

1.74 -3.24
1.74 -3.22

80.40 - 149.20

24.40 - 45.20
329.80 - 612.60
192.30 - 357.10
229.20 - 425.60
559.80 - 1039.60
479.60 -890.80

Pass
Pass

Fail
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Fall
Pass
Pass
Pass
Pass
Pass

Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

STAP-1113 01/01/07 Gr. Alpha
STAP-1113 01/01/07 Gr. Beta

STAP-1114
STAP-1 114
STAP-1114
STAP-1114
STAP-1114
STAP-1 114
STAP-1 114
STAP-1 1.14
STAP-1 114
STAP-1 114
STAP-1114
STAP-1 114

01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
01/01/07
.01/01/07
01/1o/07

Am-241
Co-57
Co-60
Cs-134
Cs-137
Mn-54
Pu-238
Pu-239/40
Sr-90
U-233/4
U-238
Zn-65

0.27 ±0.04
0.57 ± 0.05

0.10 ± 0.03
3.51 ±0.07
2.98.+ 0.10
4.02 ± 0.16
2.75 ± 0.12
3.94 ± 0.12
0.0.7 ± 0.01
0.08 ± 0.01
0.58 ± 0.18
0.09 ±0.01
0.09 ± 0.01
2.70 ± 0.10

0.60
0.44

0.10
2.89
2.91
4.20
2.57
3.52
0.07
0.08
0.61
0.10
0.10
2.68

0.00 - 1.20
0.22 - 0.66

0.07 -0.13
2.02- 3.75
2.03 - 3.78
2.94 - 5.45
1.80 -3.34
2.46 - 4.57
0.05 - 0.09
0.06 - 0. 11
0.43 - 0.79
0.07 -0.13
0.07 -0.13
1.88 -3.49
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TABLE A-6. Department of Energy's Mixed Analyte Performance Evaluation Program (MAPEP)a.

Concentration b

Known Control
Lab Codec Date Analysis Laboratory result Activity Limits d Acceptance

STVE-1115 01/01/07 Co-57 8.90 ± 0.20 8.19 5.73 - 10.64 Pass

STVE-1.115. 01/01/07 Co-60 6.50 ± 0.20 .5.82 4.08 - 7.57 Pass

STVE-11,15 01/01/07 Cs-134 6.90 ± 0.30 6.21 4.35--8.07 Pass.

STVE-1115 01/01/07 Cs-137 8.20 + 0.30 6.99 4.90 -9.09 Pass

STVE-1115 01/01/07.: Mn-54 10.10 ±0.30 8.46 5.91 - 10.98 Pass

2 Results obtained by Environmental, Inc., Midwest Laboratory as a participant in the Department of Energy's

Mixed Analyte Performance Evaluation Program, Idaho Operations office, Idaho Falls, Idaho
b Results are reported in units of Bq/kg (soil), Bq/L (water) or Bq/total sample (filters, vegetation).

c Laboratory codes as follows: STW (water), STAP (air filter), STSO (soil), STVE (vegetation).

d. MAPEP results are presented as the known values and expected laboratory precision (1 sigma, I determination)

and control limits as defined by the MAPEP.
e Result of reanalysis, 2.08 ± 0.13 pCi/L.

The test samples were recounted on lower background detectors. Result of the recounts: 41.4 ± 6.3 Bq/kg.
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TABLE A-7. Interlaboratory Comparison Crosscheck program, Environmental Resource Associates (ERA)6 .

Concentration (pCi/L)

Lab Code b Date Analysis Laboratory ERA. Control
Result c. Result d Limits Acceptance

STAP-1 116 03/19/07 Gr. Alpha
STAP-1 116 03/19/07 Gr. Beta

34.64 ± 2.56
93.41 ± 3.20

25.8
79.5

12.4 -39
48.8 - 116

STAP-1 117
STAP-1117
STAP-1i!17
STSO-11 176

STSO-1117 f

STSO-1117'
STAP-1 117
STAP-1117
STAP-1117
STAP-1117
STAP-1117
STAP-1117
STAP-1117

STSO-1118
STSO-1118
STSO-1118
STSO-1 118
STSO-1118
STSO-1118
STSO-1118
STSO-1118 f
STSO-1118
STSO-1118
STSO-1118
STSO-1118
STSO-1118

STSO-1118
STSO-1 118
STSO-1118
STSO-1118
STSO-1118
STSO-1118

03/19/0,7
03/19/0.7
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07

03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07.
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07

Am-241
Co-60
Cs-134
Cs-137
Fe-55
Mn-54
Pu-238
Pu-239/40
Sr-90
U-233/4
U-238
Uranium
Zn-65

Ac-228
Am-241
Bi-212
Co-60
Cs-1 34
Cs-137
K-40
Mn-54
Pb-212
Pb-214
Pu-238
Pu-239/40

-Sr-90
Th-234
U-233/4
U-238
Uranium
Uranium
Zn-65

56.04 ± 3.90
1610.00 ± 8.40
1340.40 ± 48.84

345.30 ± 8.20
< 134.0
< 5.0

43.32 ± 2.28
35.23 ± 2.24

156.10 ± 6.60.
42.22 ± 1.84
42.00 ± 1.84
85.79 ± 3.60

363.80 ± 11.90

3097.77
1000.70
2467.87
7847.40
7910.60
4635.00

12201.60

2046.80
4142.80

± 94.96
± 156.10
± 114,33
± 86.60
± 356.88
±99.10
± 423.20
< 34.0
± 127.20
± 110.40

57.5
1300.0
1120.0
255.0

0.0
0.0

37.4
31.6
156.0
47.8
47.4
97.3
245.0

* 2790.0
*927.0

2500.0
7330.0
7560.0

4300.0
11100.0

0.0
1730.0
3330.0
857.0
1360.0
7500.0
3590.0.
3620.0
3590.0
7380.0
7380.0

0.0

33.1-80
1010.0- 1620

732.0 -1380

192.0-336

25.7 -49
22.9-41
66.6-246

30.1 -71
30.2 -68
49.5-155

208.0 -412

1790.0 -3930
548.0 1200
658.0 -3730

5340.0 - 9820
4850.0 - 9070
3290.0 -5580

8050.0 - 15000

1120.0 -2430
1980.0 - 4980

490.0 -1200

928.0 -1810

2610.0 - 12400
2190.0 -4560
2280.0 - 4520
2190.0 -4560.
4210.0 - 9930
4210.0 -9930

0.0-0

Pass
Pass

Pass
Pass
Pass.
Fall

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
.Pass
Pass
Pass
Pass
Pass
Pass

1099.20 ± 73.10
1586.10 ± 82.00
6163.30 ± 791.60
4329.40 ± 569.10
3236.70 ± 106.00
3425.20 ± 134.00
6787.80. ± 240.00
6787.80 ± 240.00

0.00 ± 0.00
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TABLE A-7. Interiaboratory Comparison Crosscheck program, Environmental Resource Associates (ERA)".

Concentration (pCi/L)

Lab Code' Date Analysis Laboratory ERA Control
Result c Result d Limits Acceptance

STVE-1119
STVE-1119
STVE-1 119
STVE-1119
STVE-1 119
STVE-1119
STVE-1119-

STVE-1 119
STVE-1119
STVE-1 119
STVE-11 19
STVE-1 119
STVE-1 119
STVE-1 119

STW-1 120
STW-1120
STW-1 120
STW-1 120
STW-1120
STW-1 120'
STW-1 120
STW-1 120
STW-1 120
STW-1 120
STW-1 120
STW-1 120
STW-1 120

03/19/07
03/19/07
03/19107
03/19/07
03119/07

•03/19/07

03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03119/07

03/19/07
03/19/07
03/19/07.
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
03/19/07
•03/19/07

Am-241
Cm-244
Co-60
Cs-134
Cs-1 37
K-40
Mn-54
Pu-238
Pu-239/40
Sr-90
U-233/4
U-238
Uranium
Zn-65

Am-241
Co-60
Cs-134
Cs-1 37
Fe-55
Mn-54
Pu-238
Pu-239/40
Sr-90
U-233/4.
U-238
Uranium
Zn-65

3249.60 ± 150.30
1860.70 ± 91.50
2827.90 ± 62.40
654.80 ± 48.40

3307.30 ± 58.80
40814.20 ± 618.80

: < 27.6
2762.00 ± 251;10
2156.60 ± 83.40.
8999.70 ± 580.90
2821.90 ± 73.50
2896.10 ± 50.70
5718.00 ± 124.15

474.30 ± 45.70

1,33.50 ± 10.60
541.40 ±9.00

1623.80 ± 66.10
1839.10 ±1.7.90

829.50 ± 226.80
<8.1

123.30 ± 4.30
95.10 ± 3.80

949.40 ± 16.70
164.20 ± 6.58
169.20 ± 8.22
339.60 ± 10.66

2009.00 ± 36.40

3550.0
1840.0
2600.0
579.0

2920.0
37900.0

0.0
2430.0
1900.0
8890.0
2940.0
2910.0
5980.0
366.0

179.0
536.0
1750.0
1850.0
671.0

0.0
116.0
90.9

989.0
192.0
190.0
391.0
1910.0

2020.0 - 4890
905.0 -2870

1760.0 - 3720
308.0 - 822

2150.0 - 4060
27200.0•- 53600.

1250.0 - 3600
1180.0 - 2600
4900.0 - 11800
1930.0 -3920
2090.0 - 3610
4110.0 - 7770

267.0 - 500

123.0-243
467.0 -631

1290.0 - 2020
1570.0 - 2220
392.0 - 896

87.6 -144

70.3.- 113
630.0 -1320
145.0 -247
145.0 -236
282.0 - 521

1600.0 - 2410

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Results obtained by Environmental, Inc., Midwest Laboratory as a participant in the crosscheck program for proficiency
testing administered by Environmental Resources Associates. serving as a replacement for studies conducted
previously by the Environmental Measurements Laboratory Quality Assessment Program (EML).

b Laboratory codes as follows: STW (water), STAP (air filter), STSO (soil), STVE (vegetation).

c Unless otherwise indicated, the laboratory result is given as the mean ± standard deviation for three determinations.

d Results are presented as the known values, expected laboratory precision (1 sigma, 1 determination) and control limits
as provided by ERA.

eA high bias (- 20%) was observed in gamma results for air filters. A composite filter geometry was used in the

calculations vs. a single filter geometry. Result of recalculation. Cs-137, 305.8 ±6.0 pCi/filter.

f Included in the testing series as a "false positive". No activity expected.
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RADIOCHEMICAL DATA REVIEW

The purpose of the radiochemical data review is to determine the range of
:background concentrations of tritium in groundwater at Davis-Besse and
to identify the concentration above which would signify detections above
background in the data set. Since tritium was the only radiological

compound detected in water samples above the MDC, the analysis is only
performed for tritium.

Low level concentrations reported by the laboratory may reflect 1.)
uncertainty in the sample and laboratory analysis; 2.) tritium from historic
atmospheric bomb testing; 3.) tritium from cosmic ray interactions in the
earth's atmosphere; or 4.) localized tritium washout from continuous and
.batch gaseous releases. In order to assess these local background
condition levels, a statistical approach was used following industry
guidance (EPRI, 2005) to evaluate the significance of the low level
detections.

Local background concentrations can also be defined by comparing
reported tritium values from wells upstream of potential radiological
source(s) of release. For example, wells MW-100 is located hydraulically
up-gradient of potential source(s) of liquid tritium released from the
Power Block. The reported concentrations of tritium were: <193, <193 and
<149 for MW-100-A, -B and -C, respectively. The mean value is <178
pCi/ L. This low level concentration limit provides a reference at which to
evaluate reported results from samples collected down-gradient and
cross-gradient of the Power Block. It is noted that MW-100A, -B and -C
were sampled once; therefore, the background reference may change if
more up-gradient wells were available.

Additional evaluation of background can be performed by evaluating the
reported concentrations in groundwater against concentrations in surface
water from Lake Erie:

A statistical approach was also used to define local background
conditions. The results reported by Midwest Laboratory were compared
against 2-sigma (o) total propagated uncertainty (TPU) of the analysis,
with a 95% confidence level. The 2-a TPU value combines counting
uncertainty and any other factors that contribute to the overall uncertainty.
including uncertainties in the sample mass, chemical yield and
determination of calibration factors.
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The 2-o TPU was estimated by calculating a raw standard deviation using
the field and laboratory duplicate data collected during both the June 2007
and September/October 2007 event (Table 7). Both sets of data were used
to provide a sufficient number of comparisons (i.e., population statistics)
that could not be achieved if only using. the September /October 2007
data. The field duplicates and laboratory duplicates from both events
were used to measure the total uncertainty and evaluate the quality of the
TPU estimate.

The raw 2-a standard deviation was calculated at 87.3 pCi/L. The raw 2-a
standard deviation includes the effects of stochastic variations, volume
measurements, calibration err6rs, and chemical factors. A Student's t
correction factor was calculated .(1.9432) because the sample size is less
than 30 sample pairs. The correction factor was applied to calculate the
upper 95% limit of the TPU, which was thereby established to be 170
pCi/L. Given the limited sample population, the 2-a TPU values are
preliminary and their robustness will increase with future monitoring
events as more duplicate sample pairs are included in the analysis. As the
number of duplicate sample pairs increases, the correction factor will
decrease.

Statistical analysis and verification of the June and September/October
2007 results for tritium are summarized in the-following table:

Value Concentration (pCi/L) Comment

Up-gradient well 178 mean LLD from well MW-10

Typical MDC 183 Reported result from well MW-3 1D

2-a TPU 170 Upper 95% confidence level

Statistical decision level Data reporting convention (EPRI, 2005);
348

sum of background well and 2-a TPU

The TPU and the sub components of the TPU were evaluated for
reasonableness and internal consistency. The data satisfy all quality
•requirement considerations. For the data presented here, individual
measurements between 178 and 348 pCi/L represent statistically
insignificant activity at the 95% confidence level.

Individual measurement results above the decision level (i.e., 348 pCi/L)
represent concentrations that' are statistically greater than background and
likely warrant additional monitoring. Monitoring wells where the net
concentration was detected above the action level included MW-12D (738
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pCi/L), MW-15D (442 pCi/L), MW-30S (494 pCi/L), MW-31S (3,149
pCi/L), MW-35D (368 pCi/L), MW-102A LD (387 pCi/L), MW-102B (394
pCi/L), MW-103A (495 pCi/L), MW-103B (362 pCi/L), and MW-105A
(1,832 pCi/L), (Table 7).
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,QUALITY ASSURANCE - QUALITY CONTROL

1.0. INTRODUCTION

This section presents a quality assurance and quality control (QA/QC)
review of the Davis-Besse September/October 2007 groundwater
sampling event. This evaluation was conducted to assess and enhance the
reliability and validity of the groundwater analytical data. The verification
process was conducted to identify the most common sampling and
analytical problems that could affect the quality of the results. In general

the results met the data quality objectives.

2.0 QUALITY ASSURANCE

Quality assurance involves planned and systematic actions necessary to
provide confidence in the analytical results. The goal of the QA program isý
to have a program that is operating within acceptable criteria; thereby
enhancing the representativeness and comparability of theresults.
Qualitative measures include items related to the field as well as the
laboratory activities.

2.1 SAMPLING PROGRAM

The procedures used to collect the groundwater samples were detailed in
a FSP (ERM, 20 September 2007). Specifications, •such as well locations,
well construction, sampling intervals, sampling and analysis techniques
were items- among others that were described to evaluate the
representativeness of the groundwater samples collected. Groundwater
samples were collected by personnel from the BETA Laboratory. Field
notes were reviewed to assess if the procedures were executed properly.
The following information reviews items; were included in the field
sampling quality assurance program.

* Sampling documentation - The sample team maintained a field
notebook (bound weatherproof logbooks) thatwas filled out at
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each location where a sample was collected. It contains the sample
designation, collection time, description, and field instrument
calibration log. The team also completed a Low-Flow Groundwater
Sampling Form at each monitored location. The forms present
information regarding location, weather, time, well construction,
sampling depth, sampling device, field parameters and sample
containers. The Completed Low-Flow Groundwater Sampling
forms are included within Appendix C.

Sample Identification Well IDs were used to identify the
groundwater samples. The same codes were used to complete the
chain-of-custodies (COCs). Duplicate samples were recorded as
blind samples. Actual duplicate sample IDs were recorded on each
Low-Flow Groundwater Sampling Form. COC records are included
within Appendix C.

• Decontamination - Dedicated high density polyethylene (HDPE)
tubing was used at each location. Wells were sampled using either
a peristaltic pump (30 wells, no decontamination required) or a
bladder pump (2 wells, pump decontaminated after each use). An
equipment blank sample was collected from the bladder pump
after sampling at monitoring well MW-101C.

Calibration and Preventive Maintenance of Field Instruments -

Sampling team personnel calibrated the geochemical parameter
probe every day before starting the sampling. Calibration logs were
maintained in the notebook.

* Sampling locations - All locations were sampled as planned in the
FSP.

Gauging - A synoptic water level gauging round including all of
the monitoring wells selected for the evaluation of tritium and
gamma emitting radionuclides was performed on 24 September
2007 prior to sampling.

* Sampling Depths - Sampling depths were reported on the
individual Low-Flow Groundwater Sampling Forms. Sampling
depths were consistent with sampling depths recommended in the
Field Sampling Plan.

Field Duplicates - All duplicate samples were collected in
accordance with the FSP with the exception of sample duplicate
DBD-04 that was taken at monitoring well MW-103B and not MW-
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104B because of the unexpected low groundwater elevation at MW-
104B. This change did not affect the data quality.

2.2 ANALYTICAL PROGRAM

Groundwater samples were analyzed by Midwest Laboratory for analysis
of tritium by EPA Method 906.0 and gamma emitting radionuclides by
EPA Method 901.1 as specified within the FSP. Midwest Laboratory
currently performs radiological environmental monitoring for over 20
nuclear power plants in 11 states. In addition, the laboratory is certified to
perform analysis of drinking water for radionuclides in Illinois, Indiana,
Wisconsin, and Kentucky. Midwest Laboratory maintains a Quality
Assurance /Quality Control Program based on 10 CFR Part 50, Appendix
B and Reg. Guide 4.15.

3.0 QUALITY CONTROL

The analytical data were assessed in terms of precision, accuracy,
representativeness, comparability and completeness (PARCCs) to evaluate
the usability of the results generated. Quality control items were
evaluated through laboratory checks (e.g., matrix spikes, duplicate
samples),.and sampling method reviews (equipment blanks, trip blanks).
In addition, Midwest Laboratory has participated in interlaboratory
comparison (crosscheck) programs since the formulation of their quality
control program in December 1971. Results of the interlaboratory program
are presented at the end of this appendix.

The following information provides background on the types of QC
( samples that were used to evaluate if the data quality objectives of the

sampling programwere met. Assessment of data quality based on
compliance with PARCCs criteria is presented in the following.

Precision - United States Environmental Protection Agency (EPA)
guidance suggests that the Relative Percent Difference (RPD) of
field duplicates should be less than 30 percent in water samples.
The RPD is calculated as:

" Sample - Duplicate.1
RPD=

(Sample + Duplicate) / 2
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Calculated RPD values for the tritium results were within
guidelines and are presented in the following table.

Field Duplicate:RPD Calculations

Sample Duplicate Sample Duplicate RPD
ID ID Result Result

MW-12D DBD-01 738 769 4 %

MW-20S DBD-02 189 218 14 %

MW-31S DBD-03 3,149 3,012 4 %

MW-103B DBD-04 362 394 9 %

Accuracy - Matrix spike/matrix spike duplicate (MS/MSD), and
laboratory control/ laboratory control duplicate sample are
documented in the attached laboratory reports. These indicators
are used to assess if the matrix may be biasing the reported results
high (generally based on greater than 130 percent recovery) or low
(generally based on less than 70 percent recovery). RPDs are
generally expected to be less than 30 percent between MS and MSD
results. As shown in the following table, all RPDs for tritium and
cesium were within acceptable ranges.

Matrix Spike/Matrix Spike Duplicate RPD Calculations

Sample ID Compound MS/MSD Spike + Initial Sample RD
ID Sample Activities Result

MSO1-MW-30S Tritium MW- 17,185. 16,321 5 %MW-100A

MW-30S Tritium MSD01- 17,185 16,925 2 %
MW-100A

MW-30S Cs-137 MS01 65.6 68.6 4 %
MW-100A

MSDOI-MW-30S Cs-137 MSD01A 65.6 70.2 7 %MW-100A

MW-100A Tritium MS02-3 27,990 26,895 4 %MW-30S

MW-I OA Trtium MSD02-TritiumS 27,990 26,895 4 %MW-30S
MSO2-MW-100A Cs-137 MS02- 98.4 109.1 10 %~MW-30S

MW-100A Cs-137 MSD02- 98.4 108.4 10 %
MW-30S

No Cesium was detected in the actual samples. Values indicate actual spike
activity.

Representativeness and Comparability - The representativeness
and comparability of analytical data was qualitatively evaluated by
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comparing sample results from the same locations between the
September/October 2007 and the June and July/August 2007
monitoring events.

Groundwater Titrium Results Comparison - 1st,.

Monitoring June Or July/August 2007
Well. H-3 Activity

MW-12S 860
MW-12D 1,155
MW-15S 375
MW-15D 704
MW-20S 279
MW-20D 328
MW-30S 1,149
MW-30D 231
MW-31S .7,322
MW-31D 108
MW-33S 2,702
MW-33D 3,271
MW-37S 2,961

NA:. Not Applicable

2nd. & 3rdSampling rounds•

Sept/Oct 2007
H-3 Activity

276
738
301
442
189

<174
494
<174
3,149
183

1,110
1,934
1,231

RPD

103 %
44%
22%
46 %
39 %
NA

80 %
NA
80 %
180 %
84%
54 %
44%

Tritium activities decreased in average by 29% between the
June/July/August and September/October sampling events.
Additional monitoring will be necessary to. evaluate if this trend is
representative of long-term groundwater quality.

Tritium was not detected in the equipment blank above the
minimum detectable concentration (MDC), signifying that tritium
was not cross-contaminated between samples. The absence of
cross-contamination signifies that the reported results are most
likely representative of groundwater quality at each monitoring
well.

Completeness - Based on review of sampling and laboratory check-
in procedures, as well as field and laboratory QA/QC results, the
data is considered to be complete and useable.

Sensitivity - The MDCs were consistent with data quality
objectives (at least 200 pCi/L) as they ranged between 149 and 193
pCi/L for tritium and 1.4 and 14.4 pCi/L for the gamma emitting
radionuclides, which allowed to establish if results were below site
background. The 200 pCi/L value corresponds to an environmental
level that would allow evaluating an eventual release of tritium to
the environment.
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4.0 CONCLUSION

Based on the review of the QA/QC information summarized above, the
data meet the data quality objectives defined in the FSP.
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Site Name:
Low-Flow Groundwater Sampling Form

WeIID:. MtW L-l.
Date:
Sampling Pefonnel: LI rJ1 -,
Weather'Conditions: .:'VI' rUu40' F Vds E -MOrh e n e, 0 q 3 0 l - to- PT Z ,• 1 l -l

File Name:-2

lotal Depth (I.D.): 411"Screen Lenft
DepthtoWater(D.T.W):O j9,12.' Well Diame. J
Total Volume Purged: Casing Type:_rPurgeRate: , . "Sampling Device: t,
TubingType: 12ol e.-•k•k..r Measuring Point:.,I "gp MPPIP2
P p ntake (ftbelow . P.):- color-...qp_- odor. nlpa .

Time: DTW: Comments: Temp SpC DO ,pH' ORP Turb
(ain) (feet) M C) (uS/cm) (nig/L) 'std units mV NTU

Stabalization (see note + +/- ' +i- +1- ÷I- ÷1"
Cdterita below)r 3% 3% 10% 0.lunit. l6mV 10%,

5:00 Si',5 Dun "(2.116 '2.Q 8 .- % i, L

20:00 15, 20 M5.i,; r, i. i 7,o,Q/ t'i a,,! -7,"7 10 .5 2,05"
25:00 1., I-,, 1. A 3•,4L. , 7.a A q43aj .11z7
30:00 t P105-1/ , 17 6.87 .l! 4- 7,.?7 014,-3 2J 0
35:00 m-0|4 '•- ±o. P7.97 -. ! 3. -7 7, q4,A.3 J -8
400.0 •S,\4 __,,,_,_, .;~' 7..2[c1 3d," 7,2 •o,3 I,':J45:00 1514 it 0 AF 12.

50:00 _,_ 3,. - , 1. .3 t~-

55:00 i1s,i4- •.~A~t .//.. ,.- vlq. -y_ 5 "••' '•,Z •lq .o
60:00 isk, g i •, Io , ,t, 3 (.o -7.2-.8 c ,C, o.3i1
65:00 (5, Aa ' 3, 8- eia 030

70".00 ....
75:00
80:00
85:00
90:00
95:00
100:00 _

105:00 .
110:00
115:00 ', "

1 120:00

Sampling Time: k06-, t•) .

Samples Collected: Analysis Requested: Preservative: Holding Time: Lab:

igz

.... .. . . . . . . . . . . . . ." . . ..- Ž.

..Notes:
(1) - Do not - re det to bottm of uell a .flte pveging and aasnplft . endum -p-dig fine. thnt -7 be adting 6. -e bon..
(2)- St*abilizmjon .dbed bedon threen n, -t •e•eotco,,t•-etle "ý,acne'm.
"()+-o e a ohgin at e tot ow- •oeedtne y tokeepdnd cln n (032•)

- (4) i-/-19 w tothtdtt Is o 10 N TU&



Site Nqame Aq~ ý s
Low-flow Groundwater Sampling Form

Well ID.- Mvxu 0 J)_. .
Date: . tA .4 1 I C),,.4

I Weat.er Condition : I L4 • r A

Fur Rarte g Sa .nDvc:~ ~tVcPota "Dte (I.De):lSow'4 .) Sc ree L" . . odor :O~ AWell'Diameter: 1. :31
Delothto Water.(D.T.M):•/:A,.• ;. ,,
TotalVolume, Fu. e= d-; 7-,,• " C i•. Type: % C

iPumpIntake (f-tbelowl•,M.P.):' -7 . col~nr/rl^. IýAjodor.. • -41•.; ." ;

Time:. DTW: Comments:, Temp SpC DO 'pH ORP Turb
(m-i) (feet) M (uS/cm)-.(rng/L) std urnts mV NTU

Stabalizatio2 (see note +1- 4-" +- " I- +1-- +1-'
Criteia, below)0  " 3% 3% :10% 0o1 unit "O.mV 10%'

0:00 P• ,. I • ' - 7 .r37 '312S 7-7, V. , - ,1

5:00 .jtj,3j 4ý±i -3 ___.i1 11 "TBs2r
15:00 14 ,R6 '3 _; 1R.8-1 A-7 3'144- ý;3J 1 -24A2 1 3, 10

20:00 t4,9-1 wzga A-, n ,Z5 A.,9 .4- , .- 77 . r 81.7- 'Z, 7
'25o00. - i4,•7 'l !,, ,. . Q. , 4 -. , • ,. 5 4,.9 ,4 -7.• 2,•1-

30:00-' l4 6,-. 0 u, 1 ,• A , ..71 A -; .49. -7, 13 '-z 4-, 6 4,,z
35:00 14q,% n, ' 2 . , , - MO 3.-1"7 4.9 -7.13 "I -z. ,o 4, I.

90:00 q (aM. 18.15tJ~ ai .3 2?. O~

40;0 14 , q -Jý 61,: 4•'• t 3 ' t7 .,4 7 -7 .13 -Zq ,0 . 4 .,71-8
45:00 1 I,. _-, f c% r_'.3 !. L 4,-77 ,13 -2.-6.5 4,08

150:00 ,z -', l 6.*'1 13 -1 ,4 5,a-5-0 let~o .. . -Lah f.o , o/,% !.-7 t.85 I9 .9t , 3 -2-94.0 3 1S-5
60:00 z 0 Cf.,,. I_,' "__ __,G 0 -7.11 -294.1. z.__

15:00 7-oc 3,'4
700:00 1• 6-C "1R lsý Ifi ;s ,3 -?q3

120:00 A-96 ________II_____ - -1, -
115:00

' 1 2 0 :00 ".. . .. .• . . ." ". . . . . . .. . .: . . . . .. ' '

Sampting ime: 1i5 - t3 3

Samples Collected: Analysis Requested: Preservative: Holdingime: Lab:.

'~~~~~ ~~~ / Io f,••_.T,4o o-•

&l

7 -;;c

Notese

(2) -Stbibh.R=oo prt"n osdo th-e -ttrcr OSCOV rooeuoo
(3 otdo.odoo i. -U-tt 6o I,- 0o 1f.. ItO7 032 R) P rglbe nre t be 1owro Uc wooo~ a eapdodat eo 1or(S

(4) a/ M&L~e torry vr0



5ite Nama: D ~ /~
.ow-Flo'w Groundwater Sampling Form

Well ID- t\,W L'
Date: /0fl l/C)/OV7
Sampling PdrsonnWk(C. ý.Ct.vi4 //77 o-.,rv'" _ -. ..4 .,< ,. ,D. M•,ry. 1 ,
Weather Conditonim - &tiPda 1473 -gz ý
Timm" igý-'4,-" 13 -L /
File Name- [3 /_ 15"

I otal Depth (I.D. ): t2.r76 S'ý km .g.~ z
DepthtoWater(D.T.W): a I Z q7! Well Diameter:
TotalVolumePurged.- c Casing Type:
PurgeRate:2f Sampling Device: , /C L

Tuibing Type: / l eamarf-ig Point. 77 ~
PumpIntake,(ftbelow-'MLP.): • color. (_= odor: n

Dime: DTW: Comments: Temp SpC, DO pH ORP Turb
(mi) (feet) ('C) (uS/cm) (mg/L) std units mV NTU

Stabalization (see note +P- *-- +1- +-I ÷1- +/.-

Criteria
2  

below), 3% 3% 10% 0.1 unit 10 mV 20%'

0:100 ,J 14,f 7 . . , d
H0:00 i, . .7 A42. i•., el0,a "7. 4 7,31 0 .- -

20:00 14.4 -1,2 c- r A Lov•/, 2/3- V67,';r I d, AY

40:00 ____45:00 9
50:00 9f
2 55:00..
60:00
65:00 -Y337
70:00 '__.__
75:00
80:00,

.85:00 .
90:00
95:00

M00.0

105:00
110:.00 __•

115:00
120:00

Sampling lime: i355 - 4Ii
Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

54-W044;

Note-c

(3) -s Do2 W u~oo depth to boftw~o of wel otI lbee pws~bg &Md wepibog to modu.e nspeoodlsfi that -b± y be re0*ogo d= the we botsoam
(2) - SWlkti. akt.t hbsed m three oetst s-eýems cosece sweo•mes.

(4) ./- 10% •- uhesldlty Is •er 10 NTUI



Site Name: Pe-'Se
IL ow-Flow Groundwater Sampling Form

weiwmu , ;_/_ ..
Date: / 0-/•t _. I
Sampling Personrn .1docK-, JTm ,, , e(UopU!tT 1,A
Weather Concdition- A-PA 4-!
Time: . 2-e -
File Name: b i " ,

Total th (I.D.): . SCrI Let 7t "
Deth to Water (D.T.W): )L. 'ig Well Diameter-3 3•"
Total Volume Purged,: .I Casing Type:e "

ur ,eRate: , ., Sampn Device: am
Tubing Type:- rJ • , M~easuring Point: 7/6P c--(-I /Qv'c.

Pump Intake (Itbelov M.P.)i coloyo'. odor: -- V

1ime DTW: Comments: Temp SpC DO . pH ORP Turb
(mi.) (feet) (t) (uS/cm) (mg/L) std units mV NTU

Stabalization (see note +1- +P- +/- +A- +/- ' 4-
Critariaz below)' 3% 3% 10% 0.1 unit ID mV 10%'

.0:00 i44V ;aOVk1 211 c/.8- IXl -2±L ?e, '0

5:00 1 Li Yqq3 & 11b 7 -2 4?3 7, ~
10:.00 1... q/,"/ .2t6 I I "e,,/ qi ,,•2 f.,7 7a -. 119 0,• (
15:00 If.- CIL; -17 0. 35A , 00/ .••-i 50 3.,to35.
20:00 q,q Z . , 4 4'.-. .S . 7,/1 4? . &25:00 jq,,4_4" •,,2012//1t_ a,, k4 Wp', -/0 V 3,50 7, /J.- =5ý2o .5
30:00 4. Y5 ;/L 4t4 -,2, • .- 5
35:00 j'q,,1 a. /q jq A , • C/2 4'€ .,. 7.' e ca ,£3,

•o+.oo~ ~ ~ ~ ~~~~~~~4 17d• R•i/•- a, 'l n£ 7,ob-•_A ,•

40:00 /4,iy f I- /0,? I19'O%• " . l V 1 ,Y - '-10q -.5
45:.00 14 V-4 VA'170 ±71 - .

50:00 lqe /r 0qt7 ow~i __

55:00. 4,4 -ý ___- __ ___ 5, 7 -,6 ,-a U

65:00 jjj3 ~ ~ ~ ~ 4 ~~6f/7O7 n-3{
.70-00 /q, q6-ZO f^I t4 ý1 4"5 -d 0-1 3-;45 C)iAI~
75:00 '7' 37 , f,07 -3.&, o,,÷
80:00 /,4 zt 414 r~49 3T _-1 a ,07 --;3Z )r1
85:00 1,41• . , , - / 70/g&'3•- C1, I. ;z•-- c ,
95:00 1 6A-~,L. W$ I'291 7,06 ý5ý5 , 6

100:00 N.41,?st11 qW.S q, ~7S 7,,Q 4-

110:00 ___- ___, -___411714-1-

11,5;00 • "YT.,o it' <-u,,0-z , .:- 0,,1+120:00_ jj 4y g'~ /$./ZI-L'5 #-IF Y oj

Samples Collecte& Analysis Requested: Preservative: Holding lime: Lab:

____________ _ A nalysis.Reue.ted

Notes

(1)-Do - oD mt d~p~h wb . of . -ell il .11.. p.rf an p lo .,due -. orpeoi~ g I.d-- rl 0 .. yb be,.,6 n iho -t htloom
Sm•- 5 utn criort b.sed om thr mm rmesr w.eoeuss -s ~onstds.

. To1a ebM'h th. ehO1os(D32ft) Pft rad ty beIdse - 10n -yMkop .;dwohelowi .o.fl•2It).
f4) o/- 1O%m•hm m Hoidity isoom I 1O'rflk

4zL



SiteName: )lot1e 6(5S57?
ozW-Flozo Groundwater Sampling Form

Date: Qic7--
Samplng PersoEnnel: 'LII& tq4 ~t'
Weather Conditions:ý-- ;!A
Time:

File Name:~ jO66~5

Iotal Depth (I.D.): Screen LengfL:
Depth to Water (D.T.W): Well Diameter.
Total Volume Purged. Cs ing Type:
Purge Rate: Sampling Device:
Tubink Type: Measuring Point
Pump Intake (ft below M.P.): color: odor:

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(mrin) (feet) M(") (uS/cm) (mr!L) std units mV NTU

Stabalization (see note +1- •- +/- +- +- +-
C.iteza

3  
below)

'  
3% 3% 10% 0.1 unit 10 mV 30%'

0:00 LIM7P __i_,_j b; I,O V -9:V,/; 1 .

15:00 f "
20:00

25:00
30:00
35:00
40:00
45:00
50:00
55:00..
60:00
65:00
70i00
75:00
30:00
85:00
90:00 _

95:00
100:00
105:00 _

110-.00
115:00

. 120:00 ________________ ___ ______ ___

SaM.ing Time: ee f C) I z.
Samples Collected: Analysis Requested: Preservative: Holding Time: Lab:

(I)- Do not o depth to botton, of wel unf1 alb, puro g zod -,nping to redu-v re-pdffin be that naybe restingon the well batom
(2) ..Sbl m.un Critr baoed three 0-001 -eel cts00obve o ea..Ot en0 .
g3)- Tota de.,dowo b, well to:bem du b. 0V to (OM2 fl). Nging rate to be loweted as --- qoo to keep, d-odown Weow 0R I m0MM tIt
(4)./.1-^ whbeniotibdtty is q I NIV.



Site Name: 1Z5 AQ , ine ttE? -I-S
Low-Flow Groundwater Sampling Form

Well H)-.

Sam-lner~onnelaJ,'LahW OCjap1 -ýt, 7 fur~yk~

lime--1:3 1 .I

File Name:~ 72f

lotal Depth (I.D.): Scnein Lengfti-3
Depth to Water (D.T.W): " ~ IWell Diameter~
Total Volume Purged- ~ Casing Type:

(min) (feet) M'C (uS/cm) (mg/L) std unit mV NTEJ

Criteria" below), 3% 3% .10% 0.1 unit 10 =V ID%+'

35:00 1q3 22q5 m lx-,, ]AMq• A3 5j
10:00 A317 954R11 7.(r-3rc 0X;

415:00 if 3i W1*?7 12Q 4..1j -3y? (0),v*I

20:.00 ______6_0__

65:00 RI_2_"_____ .1__ W3 0 ___ 311

40-.00 _____7a3530,_

45:00. A__ v! : -7

80-00 ____

65:00 _____ ___

90-00 ____ ____________

75:00 _____ ___________ _ __

93:~00 _____

SaMpling lime: qo -(449
Samples Collected: Analysis Requested: Preservative: Holding lime: Lb

Yr--vcPIT L~n G&MA A[lo'j~
D R) D r--n5AW A)ý

Nofes
(1)ý -- Dooabooowownt . (haoo f oD aotfl .otr potpttg .ad aapliatg t tdtaa ýproooodxng fir that atybo rwttgon o toollbottomt
(Z)- Stabffiwotn critetia baod ot a-n ,oot onunt otat-uio t -o ta.
(3): Total hd-oao~ In -o11 tD b 1- loot t Ita Ciat 32 ftý Puoh 5rgin W W be Ito red - rwc-oay t. hoop dtasdott bd-tal .It (5.32 fl
(4) /- 10l% tben tuibidfty is -oo 10 NT7s



Site Name: h Aj k <; e_

Low4flow Groundwater Sampling Form

Well IaY. fY), ti -.-4 C'CLI"
Date: iO-(-",,
Sampling Ferso, ' 'G- ec6!.. '3 ' cu ,5
Weather Conditionst ~31 IV: ~ t Y',

File Name. b6o.b

IotalDepth(I.D.): " Screen LengS 7C?
Depth to Water (D.T.W):11  .3i'IL4/ Well Diameter. 3
Total Volume Pured: 4 Y,.e"-aO Casing Typ C
Purge Rate. 2 310 PAiY..La4A Sam ling Device: - 4,-*I C.

Tubing Type:- f-W &kA te.- Measuring Point p V n .
Pump Intake (ftbelow M.P.): "-7 C 0 color odor

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) (0C) (uS/cm) (mrg/L) std units mV NTU

Stabalization (see note +1- 4- .1- 44- +1- +1-
Criteria

2  
below)' 3% 3% 10% 0.1 unit 10 mV 1D%,

5:0-q7 ~~ .6U 2.15:00 NI'7 i .. t 107, - fM 4'ý ."1_/.•
20:00 -7. 7..- 7dL 6,

25:00 1q,4/-7 Ai'n z L ---A/ ýg __3 _ /.ZL 3 (.-3,f/35:00 1qi, '0 7o frO'A //,Y" ý . ,k '7,Ax W;51, L,(

20:00 /-S,. g Azld)&A -,az :fi',Y 14A

25:00 1.5:" ,•ODil.4i, H 7 -2."2, i. Y2ý 7,27.7 H/JQ VO

60-00 /,2 74,X7 fe-L 0i

65:00 35,! . M V A b•• - &, '7 7E7 . l, 5

80:00 bg__ !A 7 2; e
85:00 '/S-1 _3 ,7__4

90:00 /47---5-z -42,90_"& i ____ .92-916 /_2y___
95:00

100:00
105:00
110:00
915:00

120-00

Samples Collected: Analysis Requested: Preservative: Holding rime: Lab:

rf\Lt~ -zoo T~U-i-,uiyCrA Jv.
. : • .

Notes:

(2)- Stobafhioon oita bared on thre toot mon 00020n ti.• m 0 ummt". "
(3) .. Toftl drwldow in teD to be l= than 0-1 m (032 ft) Purging lie w be lowered est; ry to keep o•&wdownt Iwr E I rr (0.32 ftj
(4) 1.0% 14he -bidity h o-e IQ0 NTUo



FSite Nam&ode W amplngo-
Low-Flow Grousndwater Sampling Form

FWeII IL~
IDate: InItO I(.•7 -1

Isampunz Pei•sonn C / -vA . e, (-,,; A .ltfftbJ1 I i, J) ,iW 19~Jeather Conditi - ~ d2AV~Z~ ,J~V4- A~~-7n~-~ A
Time: 0- :
File Name:- DK/ M--5
lotalDepth(I.D.): 4 'Z.71.0' -f

Deth to Water (D.T.W):W 3 Well Diameter~ 9
Total Volume Purged: . . Casing Type: '.-
Purge Rate: j I .. SampLn Device: ..
Tubing Tye te: qf Measuring Point '/6jqP4 /
Pump, Intake (ft beldi, MyN.): .2 color: odor:.

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(n-in) (feet) _C) (uS/cm) (mg/L) std units mV NTU

Stabalization (see note +1- +1- +I- +/- +1- +l.

Criteria= below)' / 3% 3% 10% -0.1 Wift O mV 30%'

0:00 is V9 t25ý / /-v 1 I
5:00 l/.•,0e'i -

10:00 it __ ~z•
25:00 9,~ __ /.Z .2 3
20:00 (61j pI. fSe ZZ2. AL~ 5ý/ ,-I q6-. f, -2.21

52:0 • /13 ..-- •/, / 13 Z" .'3 1.'2-7 7,z2 - ,i*....L i
30:00~L??o .5;Ž7!?,
35:00 C-4 ____ 4P__ Ig______% 13

40:00 ;,",'6'l /:f/zý /,a/..1 zo ,//.,-19LL45:00 .,"i /70/!• IWI,4y iw: Y- 7-q .e" if ,• 1 , f 1Cqq

55,00.- 13 /91, / ,9.. .' ,., 7,1'7 -2/04' [-.•
60:00 -I, vl.rd ,.",. f3,7 a7 /, ; "/, 7.0•i/.L,: i2-
65.0o - _, _,'".. /177 24(07 1, 1 O5•.7,0 L, 1,17

0:000 f ,Yqu, 1 J,0,5./,L 1.5 " M ,& i

85:00

90:00
95:00

100:00 ____ _ __

105:00
110:00
115.+00

120:00

Sa~mpling Time: /2 -j)-50

Samples Collected: Analysis Requested: Preservative: Holding Time: Lab:

Notes:
Q)-Oe I w- .edeDmP ons.ofwD sO ls l-ge .dwpbgIssdoe.opsdn Ss lw e-b nneg. Io'eSbels
CZ)- 5Aflonbe. -ibnel. booed -s bs-s .10sss neo.be I-sss
(3)-Tesi demwdoo' b well lo be Io gnsIe DJ m (OM2ft Pur.-mg mml ws be lowactd ". nnemwy Mn keep -deo-oo ).ebw0 sL 3 I Mit)
(4) +/-IS1. swhen tuiidiry is see 10 NTUk



SiteNam,,,e: DPVA -s ,$
Low-Flow Groundwater Sampling Form

WaellaID - Z 3.
Daten C
Samfling PersonineEX.'
Weather Conditions: Al dýz
Time: I________________________W

File Name: jnj3 3 0 1

Iotal Depth (IJD.): 4-3,0 3' Screen Lengfth 3'74
Depth to Water (D.T.W): ) Well Diametei: -: " I

Total Volume Purged- ~ Casing Type: P /
Purge Rate:- 2 t Samling Device: )t/

Tubin TIf e- Measuring Point: * tkZ.
Pump Intake (ft belo, M.P.)It• 3 color: odoi7

Time: DTW: Comments: Temp SpC DO pH ORP Tu-rb
(min) (feet) (C) (uS/cm) (rag/L) std units mV NTU

Stabalization (see note +1- +/- • 1- +- I-" 4
Criteria0 below) 3% 3% 10% 0.1 unit 10 mV 10%,0:00 *q•4 •,,• •,. Jj, •27• •,/ 7;// •, -i

5S:00 lq q /ieJ4,•i< /Z Y •A7"•9, ~7 .4,2/ 7'/,f ±,
20:00 !q~q#.~ d/Dzru&/,K• - ,i'.,i 5.•7• •.8 •.,a~a oJ•,g L,?r
25-00fl. 2

65:0o "'j-,d gB'_"/L4• iZ7 .l /;zT~I'•, j7 ',i 5".(.#(,

90:00 
A___.___

40:o0., /'.:/. •I)•. 7•I A.27P 7 4.,17 7,/ea f - , 0,&51

955:00 / _ 7,20 61____ _,;___

7500 .,

40:00.

45:00

105:00 .20

610:00 
el__ 

_ ___________ ___ ___ ___ ___

7l0:00

115:00
120:00 •

Samples Collected: Analysis RequeSted: .Preservative: Holding lime: Lab:.00J.0() u.: % r.u~•nx .. •, .. :-.....

Notes:
(1) - Do not uea io e deptho lbeosom of "el uni afe urigad ateeplbtg to mdut resuspending fints ut =]r bE. restingon the -ell beeo-
(2). - Stblztoniterb baeed athene mosr rewre* conecuive re~sme
3).- Total dl-cka In wleld a, be leas than. CLI s (0-32 IC. Purging; re. in be jogoeeed as eweaq to beep cld,.ed below'C 0. 1 $ 0.32 ftj

(4) +/-10% when. Itib)0y is veeots 10 N7U



Site Name DtAOI", e Se-
Low-Flow Groundwater Sampling Form

b.V72

Date: 10- k -
Samp ng Personnelo- et, C-t

Ffea Name:. A6, 30 D
Iotal Depth (ID-): Ri, )A' Scee s= Lenf 10'

Depth to Water (D.T.W):~ ¼ Well Diameter.
Total Volume Purged: . aJ Casing Type I: 9 LJ
PurgeRate: Sampun Device:
Tubing Type: 9•&• \ne. MeasurmgPoint: (2 r..3IF V/C C
Pump Intake (ft belot MY.P): 1 0' color- e!', odor .5" e2

Time: DTW: Comments: Temp SpC DO pH' ORP Turb
(main) (feet) ,_" C'C (uS/cm) (mg/L) std uni mV NTU

Stabalizafion (see note +- 44- " 4- +1- t-
Crite•ria belowe 3% 3% 10% 0.1 unit 10 mV 1D%"

0:00 /i.5,19 lSIQ 0 •./ " , aa q,3,b 7-1'.4,,

25:00 15'q 70/IA AN jO96 7,/ 1 6,45, 311d
30-00 /(.*,? ZZ1-ýz,1d
35:00 _ 17/ . 9. 1 f. 2. -hM &20:.00 cl'•'g q ' is 7 /• i&.7V 39'0' .-3,/ 4,.4- I-34t, -"5 0,:7
25:00 IGaftl. ttWk 141./Ah 11,4.5- "r•a 7. 13, 1 &,bJ -Y3•t: ,/J10
3o:.oo it&. I,Y /4 At /M,ý% It. G4 /-,3Y:••,/ 71/ YC -3•. 0,:5-1
35:00 /.(_, -,..-

40:00 5,91,4 5:00 2 3,1 7 . /2 3 = 0 3 4
• 55:00. ________

60:00
65:00
70:00

75:00

85:00 .
90:00
95:00

100:00
105:00

110:00 _____

115:00
120:00

SamplinglTime: oqgz2, 10 49:;-
Samples Collected: Analysis Requested: Preservative: Holdinz Time: Lab:

. ItA -30o7 D1-"-nJjA2•,,)U.

,SA1AA4!F~

Notes;
(1) - Do rkot .owo depth to botem~ ofteoS ontO afte pwgo% -,d =mtphng to red-r upenodb Finno thit .ojybe restingo = he wd j hottot
M2)- S.WA~,Mio rhes.- bood :eH. lo -e ot ctoeobeoeroto.
(3)- Tobt,)dmd-bo n mdl to e(o . o(. m oigmt oeltne soeoyt eedodotbtc0 m(~
(4) '1. IM% wive. ib.dity i. -e 10 M'flk



Site Name: 'D 2 ".
Low-Flow 'Groundwater Sampling Form :

WeU ID. (' A) - Q, I D ..

Sampling ers-nn -- "/5
Weather Conditions: '70':e&41~ ~L a
Time: 8-I3 - O ý
File Name: . _$

Total Depth (I.D.): ~ ~4c, Screen Lengft- 7
Depth to Water (D.T.W): i t&j' WelDiametex:
Total Volume Purged: 4, Casing Type: P/c.•
ýPurge Rate-Uw,~~ Sampg De5eW ~ ~ 1 ~tp~~
TubingT Te: p eoly t.4k c-ae-., Measuring Point: .,0 vc.,,
Pump Intake (ft belo' M-P.): '1/' color: C.Zgr odor '

Time: DTW: Comments:. Temp SpC DO pH ORP Turb
(rain) (feet) CC (uS/cm) (mg/L) std units mV NTU

Stabal•zation (see note +1. +1- +/- +/- +/- +/-
Criteria

3  below?0  3% 3% 10% 0.1 unit 10 mV 20%,

5:00 Lg.D.iM.& . a,2 ,1 a ,7,•,-/.Y I -. 5 4/1oo fl-.2z6: i ýr d Ml •.4... - e/, 579 -40 /, 7-3 RM,1. 1
10:00 11-15;9 14-7 4/',1, , 1L ' 70 9;c7 -7.lo? ... 5it 0.,?-?
15:00 M'7. d /gO ý L !,•,- C21499 Q 43D1.14, 7.211. 15,, /.•
20:00 QD ,/ 2,45 R ,t "7 7607 - 7

35:00, i.7,R-, l.€.u"/'Jb -IR15r -;f0 -,' 05- ".:3!'/,0 51,•C
45:00 " "

50:00

55,00...'
60:00
65:00

.70:00
75:00
80:00
85:00
90:00
95:00
100:00 f
105:00
110:00 " _ _

115M00

120:00

Smpling lime: O lt7 - 47917
Samples Collected. Analysis Requested: Preservative: Holding lime: Lab:

. .. i b t- IR LOW. L ýE ý/V 1J .0 J P,

Notes:
(1) - DOo o•,t •re deh to bottom of wael u,( aIttrr pm1 g andpa somplhg to redro ,r-perm.mg ftin" tt myole .o ago thM w bo•tom
(2) - Sobdi4fiuo rotjria booe oo te .os rrWe.t •ooeti'w ,o o tr
(3)- Too]l dr,. in.o,, hi well ko be m thd&tOL I m (0.32 ft)- Po•obo rz101 m to be kord o nOe,ý.t1r w keep 11•do-o below 0.1 m (0.32 flj
(4) j-I 10% w,- boibidity is - 10 Nnk



Site Name: )/5
I ow-.low Groundwater Sampling Form

Well ID-

*Sampling Personnfs, 6.4o,

Weather Conditions.~ a-uA4. t Ow*,ds

I-otal Depth (I.D.) +.3 Scren )ii :6Zz
Depth to Water (D.T.W): Well Diameter. 3"
Total Volume Purged: 3. CainTye

*PurgeRate: 2t,/., Sam ung Device: / c. )~',xz

*Pumnp Intake (ft ffbelo' kkY). K): 7 color. &Zr odor- r)e

Time: DI`W: Comnments: Temp SpC DO pH, OR? Turb
(mmr) ('feet) X_________ C) (uS/c) (mg/L) 'std units mnV NTU

Siabalization (See note + 4 / ~ 1

Criledia' below? ~ 3% 3% , % funt 10 MV 1%

0:0 .II-A 4 .2NA76 ýz 74, -.2z_
5:00 -9_ /__Q50_-# AI--

10:00 0 R-4'5 a,.5 Vi-f 61
.15:00 -a,3 a k mm 1,K-a &; a-72417jIt1?& ? 9~'0
20-00 at30 Z-3 fvYVZ-. -15,~'/ 0 ; Li 04461-7 / 6, 1"'.
25:00 q4O - L0 e) ..1ik R35,1 L,-J 17..
30:00, .3 2q6____

45:00 NZff nC~~I
50:00 jy3S %~qt3A7 9

_____ ~ ~ 7,07, 37,o
60-00 _____ ___________ ___

65:00 _____ _________

* 70:00 ____ _____________

75:00 _________ __

80:00 _____ __________ ___ ___ ___

85:00 ____________ ______ __

->90:00

100:00 _____ __________ ___ ___ ___

105:00 C_____ ___________ ___ ___

110:00
115:00 _____ ___________

* 120:00 _____ __________

SamRropin Timre:

Samoles Collected: Analysis Reg'uested: Preservahive: Holinglie:. Lab:

:iý si, -. 6,d 6r, )ic h,cr most rýc con.efiv.e nýauremero.
") I * ý,ý1. ~ .tIlbs kssýsoss a o33 (I . s~o o tu ilbý ID-td" - ' .0 - pI-dý býIr.I Or) (0-32 ffj
MN' tI oss .ritr Iorrctflmk

4,1ý



Site Name- 'T3pJ LS '5a;,'-
low-Flow Groundwater Sampling Form

WellIID. I? -3 D
Date: I c I s IQ.o/
Sampng Peisort , L"41 --. 6KC
Weather Conditions:- 7e sLU .O i [2.y) I A.. .

FileName: D '63 ....

Ioal Depth(I.D.): Scregfo& 7 C
Depth to Wate (D.T.W)•- Z/•6 "R' Well Dianetei: .. .
Total Volume Purged:Caigyp vt.
Purge Rate: 4-ý-JO. r,•LMi Sampling Device: r- _T1b• Type: Ndg/u•~JMeas,•~i•Z Poin " to 0. o Yc' ..
Pump Intake (ftbelovO"M.P,.? 70 . color: E"& odor:

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) 1(1 0C (uS/cm) (mg/L) Istd units mV NTTJ

Stabalizaton (see note +I- +I- +I- +1- ÷i -
Criteria below)' 3% 3% 10% 0.1 unit 10 mV 20%V

0:00. -,5-51 #,• 6, 9,7 o - -- 7 h~.
5:00 SSdU&7, 2a'9 S' - 1c;"

20:00 N, 7 P Q._ __tN . & 9O a _ /,_'057477
15:o0 0 'Y A2 k ' -1i%ý .. . W-' -Z,• , I /,I ,("w-

35:00 i'•7q&OaLOjl./j7 L 0, gb' b 7.,-7 -
4&0,0 - -ilt&,i -32,32 6 S

45:00 _ _

50:00 114,7q e •Z5O f. £-V 0 M 1,17
25:00 ,_ _, 9 -I D30: 00 ......45 N I-96 . &30 1 07 1-. .6....

65:00 ____ _________ ___ ___
40:00 .____ _____________a_____ __6,77

75:00 "q; 9C) '1

80:00 17,90__ b&15________ 9__Dlw

60:00 C_____ 0___ 01--1_

95:00

700:00 ____ ___________ __

105:00
110:00 .
115:00 :

120:00
sarape.m: 0 ,0 -/ 33

Samples Collected: Analysis Reouested: Preservative: Holding Time: Lab:

m -53I-Ii- J- Acy. ,3 D ,

(1) -O Dot oýoro doptit wo WAýt 'f aol -Utl OIVor puxgi
0 

-d totPlir% wo Iodoo o- ow1~ tOPdig th- 611y lbo -1dg 0 thooo-4I boMoý

(3).-Totold~wdoltobol~tobtttooOJ ,,(e32ltý woio otbo-os oo~'tkoddbdk-OmQ) 2lfty
(4) +1. IM~ when tubdty , "ao 10 N2Ii.



ýSite Name: ; j ~
Low-Flow Groundwater Sampling Form

WelDl: r.-
Date: I ti>I6 zý. V
Sampling ersonnehJL, O"M~ý 1 XJHrK
Weather ConditionsIV ,A .l- ,d-
Time: 19
File Name:.

Total Depth (I.D.): Z. 0o Screen Length: 39.•
Depthto Water (IJ.T.W): (1), Well Diameter: z'
Total Volume urued: C Casin T• .':
Purge Rate: n /Zo,,'•. d Sampling. Device: 'PIO.-L-7 &lck •h, -. O
Tubin Type: ]R, 1 0 Meagrn Point __CL. Jjýn: ,p
Pump Intake (ft belo vPM.P.5 3•-•6, color /Ifi&. odor: 4.1"M.

Time: DTW: Comnents: Temp SpC DO pHi ORP Tuxb
(main) (feet) , -°CCý (uS/cm) (m.g/L) std.units mV NWTU

Stabalization (see note +/- +1- +/- /- .+- +1
CriterWia be-low) 3%- 3% 10% 0.1 unit 10 M I0

10:00 __,__ /,-/ 067 lo , 7',,. S-3,o 7 ,-Y
10:00 IM 4'i 1,uP 7,i, 9qf(_- 3O 227..•,,/ leig/

25:00 ý,91,2 /70 ht11,Z4.,- 0',qq&7 1.9Z " 1 1/(- f'&. J, 4f 1
30:00 ,Z7Q 1,/6k, 1q,211 277/ A.&O-/
35:00 /1?'/4( . RV_6 _q___ 7,?0-2,0 AM

40: 0 h 2Y~ -9,dS i*,-- 11, 4__ - I
45:00 A

50:00 g A.uJL el~y7,L q
55:0065:00 _ , .
70:00 _____ ___________ ___ ___ ___ ___

75:00
80:00
85:00
90:00. ____ ___________ _______

95:00 ____ ___________ ___ _ __

100:00
105:00
110:00
115:00
120:00

Sampline Time: /00,Q_- iC)P4L

Samples Collected: Analysis Requested: Preservative: Holding Time: Lab-

Al~I

..(1) -DO POI dopth t boýoo Ofw~ WeVd .olto 11ýPorTog aod otampieg to mod-c reo pe~it;F- Iotthat =ko 6c coting oothe tool 6ottoto
(2) stb, oitnet bod 00 thto o.oA -- oot ootooto tototot.- --
(TotolWdrood--iowdllWbe i..thooO]. t(0,2ft) P.ot .W iooeoooeooaotkodr-da-beJooaMI n(032 ft).
(4),t/-O IL oheo totb~dq bve 10 Nlto"F



Site Name: JD3ALS AC-5s-9
Low-Flow Groundwater Sampling Form

Well ID-D -K3U _ __.. .. _"_'

Date: tol2o
Sampln PersonneA An /h /bZS1~a-14g OCA
Weather Conditions:-P'tr- -. ,
Time: /053-..-' .
File Na e:. .

Total Depth (I.D:): Screen ength: 1~
Depth to Water (D.T.WV): 11 40. &,0 Well Diameter: :R
Total Volume -Pur .ad: CasType:. pvC-
Purge Rate: 170 Sampling Device:.. S-tetW"•_ . 4
Tubin. Type: Measuring Point. "_70
Pump Intake (ft belo P.):,,cc) olo. ¢. odo ,

Time: DTW: Comments: Temp SpC. DO pH" ORP Turb
(mi,) (feet) _".) (uS/cm) (m /.L) std -,its mV NrU..

Stabalization (see note .+- +1- 41 - +I- +I- 4-
Criteiial below) 3% 3% 10% 0.1 Umit 1oMV 1o%

0:00, a4v I00&'44&,o,6~
5:00 1ý2/4 go Y~b fi70&. 5 A~c,-10

15:00 i7 a - o2. t A. .
20:00 SZ, J7 MPKO-., , f ,&3 4777 7, 2 3-. &I, t ':I,

30:00 17 0 UL ~7f4~7 7.Oq &,Y1I/
35:M ,00 -7 10) I7,A L3,I L,,9L &.3,7 J10,735:ooOOM Ký .,,• • 7 l1;, ,8 719/ 1,• 7o1Y 0-T , bol.61'•
40:00 _____ o 0 'Ib'/,.932.t.7 hZV , -• ,45:00 -23.0 0 -1•, - ' "9',4 1 I9.3qbo3 1 -7, - ,
50:00 a,•oIC r --o lgleh•5. lXYC 7 7122 -011,5 J -7
6550 OD -S13 i -? 0 r 7X1 V A 19

90:00 .t . 7.2i ,
95:00 4" •

700:00 -_____ -3.__ a____ 1-3fg _fo Ls___ 2' rý

105:00 43q -0 _ w __7,/1

190:00 7_____100:00

115:00
-120:00 "

Sampling ime: /.5" i" o
Samples Collected: Analysis Requested: Preservative: Holding Time: Lab:

. '..U

/44AC.&

Notes!-
(3)- -Do no -teo~ondopt to hottoo -1-6 .1weDodlot, pogiong .odtteW to ýedoto r.-op-doig I.t. th., nybhoIttrtgm the Iton)bowt0
(2)-stobiitmtion ac~hria bosd =0 thre. most rtosetv- Ct000tse fl&ot
(3) TbbW d d 1oo. 1owtfobe]. iot.. t 0o. 1 M(032ft) P-&got to be Ioord teo .s yto~p d-t~doo Ib. 1ot 1 .,(03ý2 0)
(4) aIlSoh-e ho-idity is- 10 NITA-



Site Name: t ' \ I t R ,- S _
Low-Flow Ground-water Sampling Form

Sampln Personrtwr CA)tzc CL-MalQeýT
Weather Conditions: A, &'ý A, 4e'4ý< 4449Y Z

FiflelName;J~J7

Iota] Depth (I.D. 42, 52-4qnrft

Tmte: DTW: Commnents: Temp, SpC DO pH~ ORP Turb
(min) (feet) (0C) (uS/cm) (mg/L) std unit mV NITU

Stabali~ation (see note +1 1. +1 +A- +/- +1
Crtn0 

belowr 3% 3% 10% 0.1 unit 10 mV %

5000

15:00 J1L .53. -7
__:___" .23q -1,3 A -/Z

35:00 -IX AS2 607i~

40:00 1 ?
4500 aq I / bi4~ Qgal Ui± I,~ I&j

50,00 1-L 2ý 111 7, -2 d.q I I 1

75500_ JqJ, 14,2~• ~ I-L I__ Q.2_147.

85:0-0 202LL" W- 15iIrt 2Q b
60-00 __1/__,_ ________________ -___ W,/ za_____3ar9 , , '

95:00 d13___ 1237_________ 1'//__ 7,2 _____0 Y

B00:00 -1,22)__ 1___________ _____ V- t__7A4____V~

805:00 ___f__ ____ ____ __

110:00 _____ ___________ ___ ___

120:00 _______________ __

Sa mplinng lime. o ;oq- /OZ2 C/
Samples Collected: Ana1lsis Repuested: Preservative: Holding lime: Lab:.

IMO

Notes:-
(I>- Do dopih toborm of toet oo

6
1 w ttpsoing -,4 toopyr~t~du poto ootMotp ~tso h .bbtoo

(2): stobwiu.Em~ti ttefb h to thto wý .oto ýnoo .oro
(3)- Twat dn-todow in o..ol Mab istthanC 1 to(032 ft Purpot rate to be 16wered aa s ~tyw hoo dowtdao~boiaat~ mo (0.3 ft
(4)4.A I%whoooo'fdfty . ow 0 It)..



SiteName: -- ' f
Low-flow Groundwater Sampling Form

Well ID: mIrnJ, jCP
Date: 9j 12$i
Sampling PersMonn L{2ý"Tý) 5:1-rý4~ ~ A -/J'." /Z/A
Weather Conditions: 'd .'J o ti'sd l &
Time: // -fJ c
File Name: .X)J/t9CA

lotal Depth (I.D.): scee Len S gtlu 3.J
Depth to Water (D.T.W): . Well Diameter: .2
Total Volume Purged: ,.1,2A/, Casing Type: Pj-
Purge Rate: i~ ~~ Sampling Device: zfk &fdtA
Tubing Type: Measuring Point •-,T'P Pre-
Pump Intake (ft beloyv M.P.): .5'f color C.&Z- odor: Alju.e,

Time: DTW: Comments: Temp SpC DO - pH ORP Turb
(min) (feet) (*C) (uS/cm) (mg/L) std u.nits niV NIU

Stabalization (see note +/- +/- +/- +1- - +1-
Cxiteria5  below) 3% . 3% 10% 0.1 unit 10mv 10%'

0:00 /6 -,q c 7&7 • f 4,• . .

5 2:00 iJ~•3 /7,9"L• •4'..J : LZ#,Ld 271g •.S" • Z22 -/2,& N,. • c
25:00 ;512 7 1 9-/,2,f 2 A
10:o0 /A.,kqs ij:'5 Y2)TQ!-_/•.• - 17o IS)--27`7q 611/0 -7.124 -124 ,,
15:00 jjC /i?.it1 A,3, -I ;77-1N z,_ ..

50:00 i7,; IQ, 7/~ 76~i~~t *17"4 V 75 z3~ 9,/ 4 cIf /
55:00 7~ -?~~ ~7b 6)~d d aJ

60:00 ;.-V /0 Ali: R J7--Y -77* ,J,. 7• (?/, .3r 1-3
35:00 -A_. 7_60_ 7, i -4 , '71 /,rb_
40:00 i_.. a- _•_.•A,, a_7, 7,._t --/ _ I,45:00o 11.J. ¢•./:a• 7,1-V ,27 '..As 10 '1,# 2-P C 42 04 .1-5
50:00 40, .&Q•ýY. ,ýfv. 11,7,15, a753 1-9 09 7,,(0--U/1 /,99.2.•,
55:00 1,U, -ýi"F-g a ,. Y , q .7- -,O ig;,Z /!q - Y i, ý j, 7 . ,.

75:00
80:00
85:00
90:00
95:00

100:00
105:00
110:00
115:00
120:00

Sampling lime: ,./" luO

Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

rqot1e -- ,-,4s• pJs

,(3) -T~t tn•ebI d pft, so w •t -U oi l f.e r purging W fptg to mdb re-pe nding 0b. fto myb r estinoe n the well bottom.
(2 .)- Smbffitzaion 'r-imr bm on flthre most ment't wnvae tim mea.•m•memt . .. " .-

ý()-'Iittldmtd nwdiwobwll•.e.•llmd 01*m(..2 RI ?urging rame tobclowremdnn$ece-rmytokmep dr~wdctrwnbclowCO rn (OM3• it)

.(4•) *.tl 10% when turbidity ig ovr 10 N'TU•. •..



Site Name: rodoter Žamli 15or
Low-Hlow Groundwiater Sampling Form

Well ID: i0&.-.,"•
D ate: -' - -,. , ,.._

iWeather Conditions: '7q/ ••,4• Z4€•--44 Sk 7 e. •5-e• .
!T i m e : 6 ,r .3 j ) 0 - . g i [ " . .

lotaf Depth (I-D.): _-S qc-/•reg~en;Len ý'r q .""

Depth to Water (D.T.W): A) '?/ Well Diameter: -

Total Volume Purged: Casing Type: V C_
Purge Rate: iS/Jzt/i2'- Sampling Device: - /ag---
Tubing Type: .it/f.i ..v,_ Measuring Point -7-0.4 • ,/ý0• C.
Pump Intake (ft below f".P.): 79I5 ', color. •cgr* odbr: .•.bi,,. -

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) (C) (uS/cm) (mag/L) std units mV NWU

Stabolization (see note +/. 4. +1- +/- " +/- • +/-
* Criteria' below)? 3% 3% 10% 0.1 unit 10 mV 10%.

0:00 f-6'74 /q9 8n~t ~• 77$- _,2,00 7, *ýI J.~L !i l I
5:00 /cZ,76 - -. 4-/,1t.7,..," /6,,/ ¢.& •,3' %,*7 ; i,37

10:00 4Z- (I nx./ 'J7i/ ý 1 '~15:00 .19,75 -ail ,/4i4 u . i.. -19,00 1 .53 7,'/O -1/q.!. /,L ,.Y
20:00 ;,.31 ,q,,"/- /•77 r-.q " .y.7 Zd,4*--,,•..Z
25:00 &/a,7• . - 7. --

*30:00 MJJ 976'JA' 7,24,~IZ~~~/ ~3 ~/
35:00 . jL/~. .£.~~ e47 ,; ;% s
60:00 id-, 7 -2-7,9L • 6-, /1916 , "3 d3 7,,4

45:00 ~~~ & x.. -P--L). € - 1:79 i -4 4 -

.50:00 42 7 6 id.-lta/' Zlg7j- -3.10pY'*X4q7 i
1

-'- I. 0-
57:00 /A, 7 &,; ,0 iZYY -,27 72 q -) X '/ g,.,

75:00 ia2 4' i•,,-,/ 94•:]• • - 4' o" :,-3,,4&, Al,+l-90:0.0 / ,,4.tz -UU i ,_•- ,•3 ' 40-21-4

95:00 /, /. i. &,,I 4" V7 ./,YD 7, -342',f //7l

10:00 */97' Io, ,e 7.Y- -.1 J•, , /" JS,• /,9.

l05:00 _ /,7,/ i2Z /46•,( 5,'i• q.0 i,5 ,2"29 "3.,•.q

115:00
120:00 " • .

Sampling Time: ,/tQ• '"*l~i

Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

900 -1 -3Arei2&it ____

Notes:
(I)-. Do oot roasure depth tobottorn of =61l .. ohl aft•r p•rgiog xnd samplong to rco-e oopodiong fineo that oaybe resingon the oeell ooo.."
(2)- stobilinoo oibia bsod on fhrl- Mor ree-t conecoutive roeoor- menos. .
(3) - Toul drawdo in -,1wll to b lem "hn 0 1 n (,32 ft). Purt roate io be •sio as - yy to keep kawdot-l do• CL I m f0t)
(4) 1/- IM, who toridIty is o--r 10 NTU.,



oSite Name: G DwA ISa 8 Far
I ow-low Groundwater Sampling Form

rWell I. to{L~ IOLA
Date: i
Sampling PNrsoneW Lcjy ~ f)nL'docie -IV
Weather Cd•no-tin 1' W ,,
Time: r0 "q "-. foo000
FileName: t)1otA

Total Depth (T.D.): 999,64"

Depth to Water (D.T.W): ( 5.2. (s-{ Well Diametei: a. V

Total Volhume Purged: 5 -Casing Type: V"z
Purge Rate: f7 a~n-6 Sampling Device: p-g
Tubing Type: Measurn Point ", 7,-
Pu Intake (ftbelow M- ZQ a ,a - color: , odor:

Time: DTW: Comments: Temp SpC DO pH . ORP Turb
(min) (feet) Mt) (uS/ln) (mg/L) std uits mV NTU

Stabalizatioxn (see note +1- 4- +1A +1- +1- +1-
Criteria' below)' 3% 3% 10% 0.1 unit 10 mV 10%W

0oo "166 n/•! tzl /n,/• Af 6a•'] iat;C 124 1. 6 116 9.1f•; , R IVZ
5:00 is," q re ,• itýý 3 (. 1.2;42," &,. ý,7, .2i5:00 dl /3/9 A10 :1W Z.19 4

15:00 . ,255 -R S- b._ 3 42Y ,
20:00 125 9,~ ]Zi.F9 4
25:00 Y.'& ZIA( ý4' jiZi7-i LO69

30:00 j-Lg Ip 7
_oo___q." / , /bA.I/'J, ____ , j,

50:00 kr-5, Q I"nf fAC,-•). i 4 D 1,5-7 -2,4t ýY & _9.%450:001 /.'..7 ;ý? 1Y?9 k, 1-4 i~W6 1-491 AW/ AR. -9,,
50:00. .;',.51 is! q hzAf i js I.5 to If A,?,W t~A 01-.1 f Is-•
55:00 4'0_- /YO .1'.07. fHI d.3y &6',• 4--• 0 /
60:.00 iS" 0 tM/t. 11f if v, a, o / 6f•4 ,-9 .. &Z
65:00 /- 7 . !,,? i_ _q I q#g 1.41,7,
70:00 /.5,2. /V,ŽAte.% ZOOK Iz.4ql h34, ,•.
75:00 5 '.- M ) a
80:00 H4,01
85:00
90:00
95:00 _______________ __

100:00 _____ ___ ___ ___

105:00
110:00"'

115:00

120-.00,

Sampling lime: / 1 -13

Samples Collected: Analysis Requested: Preservative: Holding Iime: Lab:

Al 14) -iI 1, . r" amUf ..O 6mv,

Notes:
(1) - Donot eense dopt w bownt of selnfl a-it.he purging ýd .S-PrM9 to MndLKT rooopoodi,,g h fins oiyo be rnoenflo on Ow ll bottom
M2 - S-obflieae vitod bsod on th-e - b- -on et reo etenb.
()n m( t) Purging Me O be lmowered ns ,to -eepd do••ebow .I m(0.32 ft).
(4) +/- 10% when turbidity is s" 10 N7.



SiteName: DMAý~6 S
Low-Flow Groundwater Sampling Form

Well H)D MW - I (4
Date: 20
Samplig PersonneL4 -' t ~ ~ ?
Weather Condition 111-a W I I$ '
Time: tg-/24
File Name: 2.d/..t

lotalDeptht(I.D.): 116, 7/1 S.9'lY /

Depth to Water (D.T.W): (1 i, 0 7' Well Diameter:
Total Volume Purged: 'C, Casin• Type: ..
Purge Rate-: Y)ta I//Yfi- Sampling Device: / .~7t~6A/i
Tubin Type, V,2,0,- Measuring Point: "• L,• C
Pump Intake.(ftbelo M.P.). 3q.f ' color: odor-.

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(main) (feet) M_ (uS/cm) (mg/L) stcl units mV NTU

Stabalization (see note +/- 4.+- +/- 44- +1- +l-
Criteria' below)? 3% 3% 10% 0.1 unit 10 mV 10%4

0:00 ldld.3 i Wlyv 41•a,, 'i #,7 W•;Yi( t. 7,23la. 19
5:00 iq -q lT/ lMl•• , YZ -,2&°2.5 ! 7,d-V.'•q2,'
10:00 jq. 13 53O i7 C g7J ,7 5 .0o 3.3Y7

20:00 01723 A-Z-- .. AD,?/,q .2. q-1q5 _6.Z, i Z. -7125:00 1-4.i /j'7.,- 11 Y,-! L6 •, OW .. P7 '7i2. 15,,3 ,/ý&
30:00 I N!.q /7 4-, n//;tU4, I.q r7 901-•~; 9 22-.t•.•5- 13,,

35:00 iI, 13 pO,,i[., i4.5"9 9201 3a.09 '7.a,5 ",Td 2,,V,-Y
40:00 _ _ _ _"_'_"
45:00
50:00 ___

55:00 ....
6000 __GO______

65:00
70.00 __ _ ___ _ __ _ _ _ _

75:00'
80:00
85:00
90:00
95:00 _______ ___ ___ _ __

100:00 __________ ___ ___ ___ ___ ___ ___

105:00
110:00 "
115:00

120-00

Sampling Time: ii.9. Ilq
Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

mWJ -ot 6 .• ,,n, 6 /

~4/AA4~

No tes-
(1) -Dot not voeaot. depth to botto,,, of we -il af1 ter purtging and .saropthi to redoý res-pending lines that rnay be resting on the well bottom.
(2)-ý Sto h,Ution otiter bosed ott three nomst -1tnn - bntotne o-otnnerft.
(3)- T.1I drovodoo n wl to betlsita Sob 1o tho MM~ (ft()- Purging rate to be lowered wt nnnoma~y to "oo dowdoto, below aSIoto (1).32 tt)-
(4) .,lO. 0--whe turbiodity' is .- 10 NII).



Site Name: /7 . V!S /4t•f-c<r--
Low-Flow Groundwater Sampling Form

Well ID: A ,.)
Date: . ,..
Sameing Personne '140*64

Weather Conditions; A Z ' .ade• i'-IxŽI-tne: lfln26 -11V.5ý2--- '....
File Name: 0'61dio,

lotalDe th(I.D.): Sre~n______
Depth to Watet (D.T.W): {i • •'Well Diameter. -Z": "
Tota Volume Purge: Casing •Type:./ "

Tubin.&Type: • • •• •_., ,.- ' Measurin Point: - 7-7' ":p
Pump Intake (ft below4 M.P.): ,' color. , odor: i. r'

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) (Q) (uS/cm) (mg/L) std units mV NTU

Stabalization (see note +/- 44- +1- +1- ÷/- +1-
Criteria' below)' 3% .3% 10% 0.1 unit 10 mV 10%,

20:00 1,7~ 1 26P O 6ZISA4- b7 7
15:00 "All k6 a-zA/ -I El , b/A -y &1a Li

20:00 1 it. 1q5 /4 4 4Y1IJ.owt-d. P7S a~ 6-1 al a,9 6, f
25:00 1,,6 i53 ,I.e /t4t 17,9 3, ,Roi 5••f& i ?7 7e i 57,S
30:00 fs, ,.- il.,& &I AYf/,V 6,9/ -,i_,
35:00 is;,g53 1A71114ý jkL.o I A (14lsq 61sO -'4~ A/ I IP ý1
40:00 ?Y3 igww.dsb /) .71 j{ bi' z9hX, -b 61 466;
45:00 jzj A3 //P./ zzý j -- 1
50:00 A- ° i5 &C ,Z757 z2 O-• /7
55:00 bq-;4,Ytýv - 47-ýý 4-- I~i, - j ;w;-
60:00 /5,A. 1' l2 VA/c 17,7f A?, ' 15'/4j/ .r- kl e
65:00 .2 (•. Y P7,-7 41 -AZ A.?.
70:00
75:00 /5 i A~il- Ivao 4, -3 "la- t.9~ --,. 93.

.80:00 ___ f37oz0 -9 .63 41.1"A -040L AA__

85:0090:00 _____ ___ ___

95:00 _____

100:00
105:00
110:00
115:00

Sampling Time: / -, 3

Samples Collected: Analysis Requested: Preservative; Holding lime:, Lab:

,~d io~.4 7ypfl ~-~'.~/

, . . . - ... . :... . . ..

(1) - O•o t m dpf•h to bottWo of eU tinfl dtti r .its and mumpILig to red-ce C.-dimg tkit -T be -6ýgf the -l1 boýit,.
*Z) ;- Subfll1týi& esitadat bm on . ies. - iege tecet c--iecmfse nae•-e-en.

4)-Tobdtlea tbeils r f hmn im(O'2h). P+/.g1sobe owereodtecisytokee=dr ID Nnbciowlbe(O22t)&
* (4)+4".1?hawtie hrbiliysb oce IoDNIVt



Site Name: r jounwae a InFor-
Low-F low Groundwater Sampling Form

WeMs ID:uin Point

Pum =tae ft .lw'vL.) 3 9., f' colo , a, odo:,,;

Weather Condlfons:.(i l•.••/ _QlJ.t"iL, _, ! .,.

Time: DTW: Comments: TF:ile Name I tDQr•,, ...
lol Depth (.D.): .Ila,9qq' .,se • B
Depth to Water (D.T.: a-) 41Ts Weni Diameter:
Total Voluurme Purged: ',• W •lja Casing Type: )O//i., , ..

Tubing ype: P. • Z.- ito -724• 04 ile-•
Pum p Intake (ft below q t.F.): • 2 • .. . o o . • od6r: t

Thune: DTW:. Comnments: Temp SpC DO PH ORP Turb
(rmi) (feet) (Q) (uS/cma) '(rag/L) std units -V T

Stabalization (see note +.I- -4- +/- +I- +/- +I-
Criteri2 below" 3% 3% 10% 0.1 unit 10 mV 10%

m~o igL q7 •''4 I',,- .4o_.. lq • -L a.I -I•,,O •,

2o__o i[•, •qr~zd• i635.-Y s•i .•' z~ .z •o

15:00 j P 7,1 -W /,, 97

______ 75-~~~ -• ~ ~ ~~//~ ~
20:00_ /tn0 t 1-4,-N.

95:00 1 tal 1

10:000 Vllgf," 17T3, , r;. ' z•a ',45 -7,9-1 -101-.1 Z, -105:00 /A 54 0 Ai5~ ML- -2,VO7' 11,440
110-00 A/ -BR50:00 72 .l 0 M .1zev. /15,3V asj/ / 3 9,T 41Y'7,- -- / v,3 1. 3.'

2:000 ,7.;,.,, - . 9 e - , 7,A/ /&1
65:00 il•, "i1 ~r, 42ý - ) v &•, 163£ •Y QS ,;k,qb 7J-I -142'0 L ,q

100:00 -7.,0• " AWPV-;vý't, 15A.116 a.q&7 // .a,q ".1 l -:)1 j 7zj, L,.-6
85:00 2,, M• 77/.,•./'/ f.,,_s /,- -14,i,7 V-S6

Saml0in limAe: /I0k•- 1o-& 0

Samples Collected: Analysis Requested: Preservative: Holding lime: ab:

M&I IC i 8 -'r ,r 1,&/M6A,

Notes%

(1) - Do rwt o-tosto depth bD bostoot o I toTi TW4 Wre, p..Ogb -d sampftig wo ed-o resusPeding fiu$ that ,oy be restingo mte we]) botta-
(2) Stbbfbetitn criteria based mo thrce -I0 rtert con-utodo neaso0000
P) Tow ,d awdow inflwetobe esthan 0 o 1 mp32 ft) Purwg rate tobe ooowev sne0essary sbceop daosd beltoioaI . (0-32Iti
(4) ý-/- 10% = .et wobldity 1, -o 10 PJTUo



Site Name: DG Ar6 ;5
Low-r-low Groundwater Sampling Form

WellIID. rOl ( ' - L, -L0

Date: a -- 7 -7-
Samp .-i Persorn
Weather .n

FileName: D - IZ,.-..

Total Depth (T.D.): Screen eng7th:

Depth to Water (D.T.W): ,,- Well Diamete. "
T'otal Volume Purged: •,•,• • Casing Type: PV'.
Purge Rate: /a•,/ ••Sampling Device. •'• L•

Tubing Type: P 0 m.JdOMA4•_ Measurin Point ' I
Pump Intake (ftbelow'IA.P.): 7 L,•O/ color: 9e"ldo.,dor: '/,,(% V ;.I~'ot~j

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) I (feet) (Q CC) (uS/cm) (mg/L) Istd units mV NIU

Stabalization (see note +1/ +I- I +I- +1- +I- +1-
Criteria' 4-elow)' 3% 3% 10% 0.1 unit 10 mV 10%,

0:00 ,T_,__ JiYZZ /.q iR,700 1 7,61 _

m5:oo ,-27,5" .//,, 16A75 1gL17 3, ,2' 6-7,-.
15:00 67 , .X -_ 3- , Z , .L4
20:00 - 14 Ik q !;0i t,-7-£;,2 --Is43 W 2. r# -
25:00 , /& , Lq/z•" 17,¢f//'/.4 Z5,Io_ &72A -S i,••. i?
.30:00 -*, 1 1~ D/±( 0 /9Ihp NO~ S,5L' -13 '71.
35:00 z<3- #7,L I'//7lO /62,7 I,7za 6.,, 1,71
40:00 C1 ,/XIIW UP1,91 ZA-5 al4 7,f1
45:00_ _

50:00 . O7 IW70 4

75:00 . 3 j j1" , /.O, &77, " R ,/ -
80:00 17.,,, , ,',./A/I ?,14 .,7. -:&Z,! /'3.
85:00 £2r &YJM____ M'dS,5 ,7 3699 7

70:00-- 1 O S::'D bT -71- 3'

805:00 X1 / T 7t&ý4b lbiasi7W 47 dlb7,9 S;2-1 7~

s90plng lime: i/41'o --i7.551

Samples Collected: Analvsis Requested: Preservative: H-olding lime: Lab:

100:00 1 0 I O" " " ":' " -%V "

~o

(1) - Do oot -os. depth to bu-on ot well -6hl after oPegie -d ossopliog Mo rd.~e tesjup,.Iig fives that or~y be iestio5 on Ohw well bottom~
(2) - StahIil~utioo erikerja horsed wo thee mosot resot eoosofieeoesoeeu
(2) -Tota deotodowee in well "o be km on Sas 1 Ms "0~ (1) Peogin rate to he io-emrd as neeeonty ws hoop doaewdo-e helowe a1 orm (0.32 ftq
(4) ./- 117% V-re teseidity is o-,o 101 NM .



ite Name:;

Low-Flow Groundwater Sampling Form

WeIIID: -

Date: q
Samp PnersonnC-'Iiu Mxrw'fP z;(-P
Weather Conditio 9c#A
Tun&e: C.*e& s ( Z v
File Namae: 0 a (2.C-,

Total Depth (ID.)A Scre.fý)t
Depth to Water (D.T.W): ( Well Diameter:
Total Volume Purged: 4 Casing Type:
Purge Rate: OL--ý .Sampling Device:
Tubing Type: - Measuring Point:
Pump Intake (ft below M'P.): color: odor

Time: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) CC) .(uS/cm) (mg/L) std units mV NTU

Stabalization (see note +1- +1. +1- +1- +1- +I-
Critexiae below)' 3% 3% 10% 0.1 unit 10 mV

0:00 (7A./ ' 6l . ,711 - 0 1?,
5:00 -1-7, •/ l ,hI. iL 1 f;7 -!,9 1.1
20:00 ?ý,O L I

t__? AM 41,401-41_41
45:00 .?Iq c , . --7,60 //B-7"

50:00 _4j__ q6. __ j ___&7 -766,1 9 Z40:(Q 3('#,.6l ,q2-/u• 14,0[6 /'g ,.77 (,,o-d, 0
45:00 --?/ o.-3a fl. 40,,/,, .MZ 13 ,,?, 1~•O[,,Y 4,7 9 -3e,749/,2 ,

55:00
60:00
65:00
70:00
75:00
80:00 ___ ______ ___

.85:00

90:00
95:00
100:00
105:00

110:00,
115:00
120:00

Sampling Time: li/Io-
Samples Collected: Analysis Requested: Preservative: Holding lime: Lab:

e pra+. t q

Notes.
,]- Do .n mo.+re depth to bottom of wel until .fter ptrng and samalplin g to reduce rte.,perdiog t that: moy bi mHnI on the well bottom

2 - Stbantion t~ittor boned Ott Itwe. most tropconsecttve memot~emoetrt.

3 Totaldrawdowt in well tobe lev than MI mM(,32f). Pwcinorale to bloethred n et mory to keep dewdowtt belowto I mo(
0 3

2ft).
(4) ÷/- 10% wben turbidity is over 10 NTU

.,2Jý



SiteName- rouAfdwte a g Fr
Law-Flow, Groundwater Sampling Form

WellID:-Date: / /D .. : . - . , . . ,,-

File Name: t•,3it:A)/

Total Depth (I.D.): 7-SI1 s.r me : th •:3.'. . .
Depth to Watei (D.T.W):•' rT,'& WellDiameter: zJ

Total Volume Purged: • zd- Casing Type: p' /_.,
*Purge Rate: 7 ' -Sampling Device: P2/I/-' 7 etjqP6 Te /. ý
Tubing Type: /-/ _& . .. M ig Point: .") i7'" ýý,t .,
Pump Intake (ft beI9A MP.. , colon r / j odor: .•Lyh.

Time: DTW: Comments: Temp SpC DO pH' ORP Turb
(min) (feet) (MC) (uS/ca) (mg/L) std units mV NIU

Stabalization (see note "+/ +1- +- / +1- i-/. +/.
Criteria' below)j 3% 3% 10% 0.1 unit 10 nV 10%

0:00 17. c; ~A2-•75:00 61f. 4 9 /-7J4Y.¢ . "-!..7 IT"ý? 2.• Zol.t,#; , 7t.ý

50:00 V7 5,0,.• .?.•iY- ,. J - ,. 72 .
10:00 17,5-. 1, ',,4, c -45 2- •s. 103 1-a5 z

35:00 i7,63 , .7 " , '

25:00 17 K3k-Iy go-•/ ,, g - Z/1 7 " 7 ;t-)
55:00 7155q f~ LI 1~ -L~/7;~z~

35:00 __7_. 7.92,,r/J,'v- jJj47 2'/I5 ,.. 70 ZS *,'i J, q d.
40:00 .t"7, 7- Ar. L 4z, 4. ,d4i /1,i7 "7. - -/I13._ 3 , .2"

75:00 t_-__._ .71/ f•tnt, !1,-• &q, '•% I,,g. 7,t•5 -/7q4Jr /,q'

85:00 -7i,
90:00 _"_,/ ,IW •-'i. Ph fY , L' k/iL ,,/ z 1z '

• 95:00 /7,5r_-5 iq,-,n•Aj.-2Au , i. . , I a. liL ' 1.• l~• .!< LI...
100:00 M . _&1 3 a -_
105:00 it -70_____
I7 0 :0 0 _ _ _ _ _ _ _ / ,2 0 f -7 X120:00 U.54 _ _" 2 " L

Samples Collected: Analysis Reauested: Preservative: Holdigime ..un Lab:

Cf ~ ~ ~ ~ ~ 3 iLO4 Y*&~ - 13L4t 6MA~

4

Notes: ,1
(I)- Do ot n .ost r• depth to botoom of ,et ,,•e wtO al p u -ing- sd 3s=prmg to edo r -spending fine s t ti b= r3stie g ownn the wellbott
(2)- Stabltiwim~ cribetio bated ont thmaso. soS eott coruoorodre cOOtremnteot. tl t
(3)-lota) drtwdowt In well to be lose thao 01. m (032 tI) Purging r te to be lo,,tred %o ecessry to keep dthodot-n bek- D I r (0 32 t1,
(4) 1/- 1-1t when orlbdily is over IO NTY..

t+



Site Name. "..L_
Low-Flow Groundwater Sampling Form

Well ID:; R
Date: z
Sam ling lerg ored t -'iasnTp

Wea Itaher (fdtbo C•J.)r ,t-/1• . 7olr ,4J"odr ! i

Time: 'Dq C e3s- T p D " O
FileName:, • e) ")( s,3

Total Depth ( eD.) e Screen Length +

Depth to Water (D.T.W): (1) 4% Well Diameter:
Total Volume Purged: Casing Type:
Furge Rate: , . . Sam_,•, n Device: b&t . - - .
TubinType: Measuring Point. Pv~C cL
Pump intal.e (ft be.ov,,-.,.):C L-j),. color: C.e? .odor: -I ie-•,

Time: DTW: Comments: Temp ,;SpC DO PH ORP Turb
(min) .(feet) ._ ('q (uS/c" ) (mg/L) std units m7V Ni , .

Stabaoztion (see note +/- . //- .+/- +/- +/..I- +•
Criteuia' below? 3% 3% 1% 0.1 unit 10 my 10%'

05:00 _ !iVstL '' 9i 1 -, ?,q
50:00 L'. R .- 27- 3 2A102:00 4--fq t7¼ cuh /%75,,L 29 24 1 7, Z,7- 03~ 15'

15:00 4/
50:00 17('-Ip -12 3 4I7
45:00 "b ,a! 7

1_5500:o J/,, _ ~ ~.

605:00 - -. , -1l 3 3 4-

70:.00 itp' 1?' --2 Y1,O 2,47Y 7,23 74Z ± 1
75:00 ______ # __________ c),__ 1______-j iI, 7a s, , f

90:00 1&. __ q 21 2 O_3

4 5:00 &____ y __P4__/1, I,7_Vl .

115:00
120:00

Samples Collected: Analysis Requested: Preservative: Holding lime: .Lab:_

Notes._.:

(I) - Do not oenoto~ 4cptl, to boltoea of w~ell ontil )' .fk pergi• nd earnpto.g to rodute r en-o¢pnndi.og tee ho oun f/yk ,nnt r on It' te bottoon

(3) - Totol dna•wdonn it oetl to ItO t--o th~n Ol01 O3.2 ft). Porginp ran• obe Ionnennd ns neontoty, to keep dunooddoto beotoo 0 Ito (0-32 ItO
(4) n÷/- 100 ontnt toebldfty it over.1D NTrU.



Site Name: I__), V15_____
L ow-Flow Groundwater Sampling Form

Wel ID:
Date: Ao0 /1 10?
Sampling Personnel:
Weather Conditions:
Time: 1
File Name. 4 ~3;

Total Depth (I.D): Scre• t.: 7,5'
Depth to Water (D.T.W):P. L 5 $ Well Diamete. n
Total Volume Purged: . a Casing Type:
Purge Rate: Sampling Device: ''i'Tubing Type: /• ,Measuring Point "e•O, / /(,

Pump Intake (ftbelov M.P.): color. odor:

•.Tme: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) (QC) (uS/cm) (mg/L)std units mV NTU

Stabalization (see note - +1- +1- *1- +1- +1- +1-
Criteria2  below)' 3% 3% 10% 0.1 unit 10 mV 10%,

0:00 7. 112 1 hi- ,•7 16-

3500 /I 4,.I-,, ___ Iazd3, 9,•? Z4'ieV S,V

20:00 • -~ __

55:00 •,
20:00 1-; 'get]
35:00 _ _ _ 2&j 14 . iy h, R

20:00 6'91 t __

25:00 __ _ -U - ___ __ . 1._
50:00 12". We "_._Z6
55:00 n4 n, ____________9.___01

45:007
60:00,
65:00 M _ '
70:00
75:00
80:00 =
85:00

95:00 ____

105:00 _____

115:00 _____

120:00 . ____

Sampling Time:

Samples Collected: Analysis Requested: Preservative: Holding- ime: Lab:

".'

3 0 ý 5! *

Notest
(I)- Do .ot Mer-sr- depth to bottomo o- wert)l alt purgiS a-d k.sstss g to r•edu• resodp,,idig -os tshat =aj be r-sting on Lhe well boltn.
(2)- Stbohintio oileri. based .. thlre rost recast co-so-cssriveros n-ents.
(3)- "orl drordron well o lbe tens than o.1 m (0.32 (1) Purging no bobe iowermd is ossr ry to keep drawdsow below 0.1 m (Q3, tty
(4) -1- 10. when, trb•t, sis over 10 (NTUs I



Site Name:. IA IS P S
Low-Flow Groundwater Sampling Form

Doate: ' 1- 9! . .1. .lf -I I,,,
Sampling Personel: • •7L'L M tr •qi"•a( '"jA v1 terA

Weather Conditions: a .n r
Time: Of 44 -.
File Name:.pe £0 IO

Total Dept (T.D.): S1 w7gh r-J~b

Depth to Water (D.T.W): ( - "Well Diameter. 2

Total Volume Purged: Casing Type: PV_.,
Purge Rate: Q1P44/ - Sampling Device: A~-
TUbinv T a: eL-'.- Measring Point- .
Pump ntake (ft beloW MP.).26 ,T ' color. odor: , "

Tune: DTW: Comments: Temp SpC DO pH ORP Turb
(min) (feet) fC) (uS/m) (mg/L). std units mV NTU

Stabalization (see note -+/- +I- +-- +/- : + +l-
Criteria' below)ý 3% 3% 10% 0.. uWlt 10 mV 10%4

5:00 ._ 0Mt/ 09, 4 I• I ,-,•/,i/ -94s"50:00 121 901i( .Of 6 ~~ $L

15:00 11d h / '0 i /o.ZL .~,V/ 9o>97 ,-7
25:00 . ,',//w . 6i,.7? & , -910,7 .q.o
30:00 /-1r e,57__

35:00 n9,1AG1A .,I,,., ItiO 0 7 7,R to, e6 -Z7._ ,IV #
40:00 3/.13 .Al ,AU , M 25- z9,5-15 'Yq, 9Tb, 9& -. ,(1 'to,/
45:00 A16_

60:00 1 •
65:00 h6"

80:--00 N__A50_7_____-fir

85:00 Z-5"10 6,9,5- -Ilf_ 6?___
70:00 j3 &1_2_1

705:00
110:00
115:00
120:00"

sam• lin•i: oqY9q-- ,o0
Samples Collected: Analysis Requested: Preservative: "Holding I'ime: Lab:

Note 000

(1) ,- o no• o-.•a•.o dept1 10 bUo~ ol weo nl o heM 1w o~rfm• arl wopln to oodoo •uodo• Sno tkt o•yb estig on •h M 1,te.
(m- Sabtilion =iw• booed o,. tbowo 'seo ooo=•-tieoo ooe •,bn.
(3) -Towl drt'do~bws owll 10be les .oa i b a sz LQ02• 00100ra0ebe JoWeted ooneotwy to eep doa&rtotdowlow l 0 me5i t

1(4) -10% w:e0 w0bl7 h ove 10 NTt0



Site Name: -

Low-Flow Groundwater 'Sampling Form

Well ID, M t- I Ci'F4
Date: no 1;1
Samplin`ersorifiQLa (-AA4 Yj~y )4
Weather Conditions: 5" /
T ime: I&~--
Fi~e~ame.: LtejrO

Total Depth (I.D.): 32'~ Screen Length: 0/O

Depth to Water (D.T.W): IA. 1/,, ' Well Diameter. 4;Z

Total Volume Purged: i_3 V.- Casing Type: / '
Purg eRte:/, Sampling Device:
Tubing Type:.~~ Measurngn Point _7 r;j tea*>O(I-
Pum Intake (ft l~elowlM.P.): 'q~ color: &&g~ odon .

Time: DTW: 'Comments: Temp SpC DO pH ORP Turb
(mri) (feet) ('C (uS/cm) (mg/L) std units mV NTU

Stabalization. (see note +- +I - +/-
Critera

2  
below)' 3% 3% 10% 0.1 unit 10 mV 10%,

2.:00 A107 7. X _,fl J- _,. -

50:00 i,0_ Z.! .. € 5q, _ 2 (ý 6?,0ý_ 7,3,0 -,,39155:00 _____- /-/ L.L/ au7 07 g55:oo /.,;5 .f 14•m• l,i1 1117Q 17.50 7,; -,Rt, -z •,.•

60:00 "dg_ •llo 17____ __46 J5
65:00 o7,0 A__________A_)OW)___17_-2704 -._'/_7

.70:00 /RIPS'. 7 xg -__q AL
75:00
80:00 -

85:00
790.00
95:00

100:00
105:00 ,,, .,

910:00

115:00
120:00

Sampin'g ime: j1A i.-/,

Samples Collected: Analysis Requested: Preservative: Holding Time: Lab:

ro D-oq6 -1ýT-iVA -;q • A)Odt•

SNotm.e""
(I) -Do cot teaooe d bpbt ttmvfýl ueD etl atplgig &i p•ple m redum mospending fow Stat mybe tseng the woD bott-.
(1) .. Stbli• t 'i• olta.. ao - Sow• woe ,oan± o~t-wotoe me •,aew ,

S(3) - Total dnwdoCo In well 10 be km tha. 0-1 m (0.32 f•t Paogig rote to be h)ooeed u neteowy to keep dmodw& below a1 m pm f).
(4) V'- w)- maa wr tadby b oe I NDnTU

-- . - --..- r."n . ,-.. .-



Site Name: ,/: tjI5 b 5s-
Low-Flow Groundwater Sampling Form

Date: -

Samp•ing Pisonneh , V.i
Weather ConditioT /I/
Time: fl1q l9 /,-a KZ/U " -

FilerName:

Total Depth (I.D.): 77.03 Scr o 7 a_,-
Depth to Water (D.T.W): ) 3,.5 Well Diameter.
Total Volume Purzed:2,, Casing Typ:
Purge Rate: /'J/A#•ih ..4 Sampling Device: P ,1t3.'h
Tubing Type: 1611' tG v e_, .Measuing Point '.

Pump lntake (ftbelrwM.L...: -7-1L" color: h, 7'&-t odor Me04e

Time: DTW: " Comments: Temp. SpC DO pH ORP Turb
(min) fee(C) (uS/cm) (mg/L) std units mV NTU

Stabalization (see note +/- +1- +/_ +1- 4-/- +/_
Criteria' below)" 3% •3% 10% 0.1 unit 10 mV 10%'

0:0 ZbZ V -y,7 7,?,
5:00. .. "/ Libg -9'741 F,6-11 7. ,7. 42,• /

20:00 g.5,.,1t i,V&,,&,LIS =0 4'5 t 7,9 -A,-go 1,,9
25:00 1-145-5 2S~ 1SI .5. Xao - ,r6*76t,(
30:00 -t:2 .a' D 1,O ___ .91W 53Y-,2 d.q&Z
35:00 c-2 7.-7 3#^/Me l' 3 1,q% (10 191.

45:00 .4 91, qi / A_ -J"YV/-_
50:00 0•1,A. i T,7•/•,3 Y5- 7 4,3

55:00, 7 qf, I- W q,54 ? ,PT -f5.
60:00 140,1 q. /hi/ý, ; 71 /14"/ 6.//7 -7,-/Y -93,,1 dg., '7
65:00 lab MA (0/0 -7, PVt _- ,. R 0

75:00 1 A-9 /-'IMA 15,31 a ./M .7, I4 -, fl,?. -_

85:00 j3,M 1 .,i7 =L74, 6,7 7.-3 a. - 1Zj
90:00 5' •-, - 1Z,•,•I- Z, /Ak& 7, A -a77,2, 27,;L
95:0/,q t,q0___ 6,44i9 7J33Z -4I__g_ F

100:00 i bI,~ -7aa A9
110:00 q. ___• _ __.• , _, -k _o,.5 , 7, - -_ _,,

_oo___,___:3.,4.• hi,$ a.11•q 0 k.? .. 7, ai "-$.,' 3d,,?
115:00 i7,. T A ,,U2J L4-1 "a7 -77o.'. 7J..,

L 120o:0 './ q0 ,4. alito 16q , 7 , 7" '-" - 'I

.Samples Collected: Analysis Requested: Preservative: Holding Time: Lab:

Notes:
(1) - Do not neasure depth to, botomt of "Dootil afe pwgingan samplinge to ~nodnee -spending "ith~at rnay rosliognot ten well bottom
(2) - Sabiltation coiteria ttsod on StheenW. weentoe eooienn v~~nwsunntr
(3. 7otatdeotdown in well to beIm Oth an alt m(032 Ill Pa& rte to belwrda net'ory to boee dowdoewn bel-t al.t (am2 fte
(4)/./- i r ewhcnherbdity towlS NT~h



Lite Name: )0 d L.s 6b'E 7'
Low-Flaw Groundwater Sampling Form

n~abe: -

JSamphng erso-Ner-, L4"J V1Uj fdrtt 4 .(Lu~ck-,

Timne: l ,TIt/? L. L
FileNamv

Total Depth (I.D.): R7,101 Screen Lengfth A Q 1
Depth to Water (D.T.W): () I 3o O,, Well Diametev 2: , 11

Total Volume Purged: &79ýtdY Casing Type, tV c..
Furg eRate: Ai - Sanmpling Device: fr0- c-
Tubing Type: Me4H;Masurn "poirkt7-7, Q) M61 C
Pump Intake (ft beloa IvLP.).• color: ,. odor: '/

I -c L'ir.- Y' - tio U
Time: DTW: Commernts: Temp SpC DO pH ORP Turb
(mrin) (feet) (5O (uS/cm) (mg/L) std uxnits mV NTU

Stabalization (see note +/ - +/- ./- - ÷/-
Criteria, below) 3% 3% 10% 0.1 unit 10 mV i0%'

0:00 .,, /, b. -//g..

15:00 .3 ii, 7 ,_,
20:00 7 / ___ f,
25:00 :i_._L? a t9 0 ___/_ V H A. , -:z 20'30-900 / ý..7 17D 1~mI~ l I•7.5v7 04q"• ,o b .• -I -1 - 9-7 .2, 1.
35-00 e3?- 6/0Y -Iq-, l

40:00 .'q, ;2 L j/7, y , /--9/ -IJ, &zir
45:00 -h,-.mU. I) q.39 1Mý V2j 7/ i9 Jb 1
50:00 1-3-3 vo L4'z95 .. I// /.ý4>

60:0 L733 1.57/ i2 ' /,./65:00. 3.._;3 ,15 ft. 0- .rle 2A; i. 1,; /vN, W.i M, f,
60:0 .0 3 ___o ik6 15

65:00o .... &, It? -7. 2 .- 9. 11o_,v.t 5?q ~6 .7 M12•:.7W, 1- 1/7,

75:00 ___ýif ' '
80:00 4-)-7 77W _

85:00 .$3 /1-45 -;69 lay, s- /~
90.00 -'.'__b7 .Z ,7
95:00 135 21~ kS5ý 17M, I5' 4-aj I

100:00 143L C2 ~
105:-00 3,P-0 e.-.2.(, ;35 ~/ 4 ,
110:00 (3 77 U5UOLAfl- 11.AV''~3 /70 ~ -/
115:00 ~ ~ 3~IA 1 .d3~L A

120:00 14 3
SaMpling lime:-~ / 1
Samples Collected: Anallysis Requested: Preservative: Holdinz lime: Lab:

(ALA - I 05AJflWG/VI M iEý9lA

Notes:.

M2 -Sabibettonaiterta basewd C h~etamteeo t mceeoeeobee tren.
(3) - Todo dtowdown L. well to be l.ea than 0 as (t2o O fý) Pýgin wtate to be Ioweted as to keep drwd, below 1 to (0L _ I I).
(4) ./- 10% wht.Wenbbi ly b o-e 10 NI



APPENDIX D



Appendix D
Laboratory Analytical Reports



-C • Environmental, Inc.
Midwest Laboratory
w, Afheghmy Tedv*WIguS Co.

700 Landwoh Rood . NohbrooIk. IL 60062-2310
ph. (547) 564-0700 -- (•,47) %4.4517

A r. Al Percival
,.irstEnergy Corpqration

,ail S Stop 1041 X
,501 North Stat1-bute 2

Oak Harbor, Ohio 43449

LABORATORY REPORT NO.: 8003-100-362
DATE: 07-10-07

SAMPLES RECEIVED: 06-22-07
PURCHASE ORDER NO.:

Dear Mr. Percival

Enclosed are results of the analyses for tritium and gamma-emitting isotopes in five ground water samples,
one matrix spike and one matrix spike duplicate.

Should you have any questions or other concerns, please do not hesitate to Call.

S.A. Coorlim,
Quality Assurance

rloniaý rD , S.

.
#tq,

L 
L orat anager

SAMPLES RETAINED THIRTY DAYS AFTER ANALYSIS



Report' 8003-100-362
Page 1 of 1

Table 1. Results of analyses for tritium and gamma-emitting isotopes in five ground water samples,
matrix spike and matrix spike duplicate.

Sample Location MW-1S MW-1D MW-26S MW-26D MSO.1-MW-26D
Date Collected 06-12-07 06-12-07 6/13/2007 6/13/2007 /61i312007
Time Collected 10:49 13:09 10:17 13:13 ' 13

LabCode TXW-3910 TXW-3911 TXW-3912 TXW-3913 "T)-3914a

Isotope Concentration (pCi/L)

H-3 < 330 < 330 341 + 101 < 330 5000 ± 208

Mn-54 < 2.1 < 3.3 < 4.1 <3.3 < 2.0
Fe-59 < 6.4 < 6.2 < 9.0 < 6.1 < 4.1
Co-58 < 3.1 < 2.7 < 5.7 <3.1 <2.3
Co-60 < 3.1 < 2.3 < 3.1 < 2.5 < 3.5
Zn-65 < 3.2 <5.9 < 7.5 < 5.2 < 5.6
Zr-Nb-95 < 2.5 < 3.4 < 5.9 <3.5 <.2.9
Cs-134 < 2.7 < 3.3 < 3.6 < 2.6 62.9 ± 4.5
Cs-137 < 2.0 < 3.3 < 2.9 < 2.9 64.2 ± 6.9
Ba-La-140 < 3.9 < 4.5 < 5.3 < 3.3 < 3.9

Sample Location VISD01-MW-26E MW-7S
Date Collected 6/13/2007 06-13-07
Time Collected 13:13 14:53

Lab Code TXW-3915 0 TXW-3916

Isotope Concentration (pCi/L)

H-3 5055 ±209 426 ± 104

Mn-54 < 3.1 < 3.7
Fe-59 < 6.1 < 5.7
Co-58 < 2.9 < 2.0
Co-60 . < 1.4 < 2.7
Zn-65 < 5.9 < 2.7
Zr-Nb-95 < 6.3 < 4.3
Cs-134 59.1 ± 4.5 < 2.9
Cs-137 70.0 ± 6.9 < 3.5
Ba-La-140 < 5.9 < 4.2

The error given is the probable counting error at the 95% confidence level.

Less than (<), value is based on a 4.66 sigma counting error for the background sample.

a Known spike activity (pCi/L): Cs-1 34.59.3 Cs-137.66.3 H-3, 5639



Environmental, inc.
Midwest Laboratory
an Allegheny Technologies Co.
PRC-33
Fom I.-•Ver. 10

LSP-2000CA D
TiIThUM L.SF-2350T'FJ/ABD

LSP?-2800TR

Init. & CoimtDate: 6fT'? 06~/9- 10-7
0.10032 g STD T-36

BKG BKG Sample STD STD. STTD Date
Timne Counts Time Time Counts Activity issued,• <pc•i)

____0 q • 100W 90 GL4L(Gq 1003.78 01/18/2001

Sainple ED Volume Sample Rema-rks
(=1) Counts

Sq~ t4 q-T 5

'Sq~ ~ J/ #.G

-hxSo l/I(C -77o

________________________± .1 1 ____________________



......-.. ... .... .... .. -.:.

- : Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.
PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

Sample Count Time (min.):

Background Count Time (min):

Background Counts:

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRl/AB,
LSP-2000CA or LSP-2800TR Reviewed and Approved b, .

Date approved:

100

200

912

Standard Count Time (min.):

Standard Counts:

200

64469

0.205

Date Counted: 6/28/2007

Calculated by: Rick

Counter Efficiency: Date Calculated: 7/5/2007

pCi/L
Sample Coll. Vol. Sample. Corr. 1Activity + Error T..U. 3.00 4.66

ID. Date (nil) Counts Factor Sigma Sigma

TXW-3910 6/12/2007 13.0 495 0.998 66.176 ± 91.250 91.693 108.702 168.851
TXW-3911 6/12/2007 13.0 465 0.998 15.271 ± 89.337 89.361 108.702 • 168.851
TXW-3912 6/13/2007 13.0 657 0.998 " 341.007 ± 100.941 111.085 108.685 168.825
TXW-3913 6/13/2007 13.0 496 0.998 67.862 ± 91.299 91.764 108.685 168.825
TXW-3914 6/13/2007 13.0 447 0.998 -15.269 ± 88.156 88.180 108.685 168.825
TXW-3915 6/13/2007 13.0 481 0.998 .. 42.414 ± 90.348 90.532 108.685 168.825
TXW-3916 6/13/2007 13.0 707 0.998 425.835 ± 103.754 118.823 108.685 168.825

='Best probable result.



Environmental, Inc.
'Midwest Laboratory
an Allegheny Technoromies Do.

PRC-33
•om LS-4 Ve. 10

0. 10032g STD T-36

ThJIhM
LSP-2000CA F]

LSP-25.50TRI/AB 2/

LSP-2800TR '7

init. Count Date: r7 M CG/3 0 07

BKG -BKG Sample S T. .STD, STD Date
Time Counts Time Time Counts AcEvity Issued

-57q'-f- 1oO (bob e•a5 / _1003.78o 1/1s/20o1

Sample ID Volume Sample Reimarks
(ml) Couts

-r_ _A._-_ _I ____ ___ I • •__ _ , _

_ - -_ -__ __ _ q_ 10 A -- _-7_QI __K__ C,_ _ _,__ .



;:i; .:i .............. :;:,

;:-i:,Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.
PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

Sample Count Time (min.):

Background Count Time (min.):

Background Counts:

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRl/AB,
LSP-2000CA or LSP-2800TR Reviewed and Approved b

Date approved:

Date Counted: 6/30/2007

Calculated by: Rick

Date Calculated: 7/5/2007

100

300

795

Standard Count Time (min.):

Standard Counts:

Counter Efficiency:

300

85421

0.182

Sample Coll. Vol. Sample Corr. pAito 3.00 4.66
ID. Date (ml) Counts Factor Activity Error T.P.U. Sigma Sigma

TXW-3914 6/13/2007 13.0 2881 0.997 4999.840 + 208.295 711.166 93.339 144.986
TXW-3915 6/13/2007 13.0 2910 0.997 5055.267 ± 209.309 718.672 93.339 144.986

=Best probable result.

-I! ........ ýi



EG&G ORTEC G V -. I ( 175) WAN32 I4WO-. 9 2.8-JUN-2007 :1.5:S9:30 Page
Envi-ron'ment al Inc Spectrum name: 17403. AnI

1.

Sample description
TXW-3916 3.5 LITER
13-JUN-.2007 14:53 AMS

Spectrum Filename: C:',User\17403.LAn1 -~1
Acquisition information

Start time
Live time
Real time
Dead time
Detector/Geometry IE

28-Jun-2007 13:.9r15

S406
8417
.13%

0

Detector system
MCB 1 Input 1

Calibration
Filename: dlgl.Clb
Created: 14-Mar-2007 13:30:49 & E0-Mlar-2007 13:52,5-q
MG #V13 Geometry #1
3.5 Liter water in MB

Zero offset
Quadratic

-1-980 keV; Gain
S120E-07 1eV./ch annel"2

.501 l.eeV/c'hanne .

Library Files
Main analysis library.:
Library Match Width:

Analysis parameter-s
St art chan n e l
Stop channel
Peak rejection level
Peak search sensitivity:.,
Sample Size:
Activity scaling factor

2. 1ib
.500

120 for an energy of 5B. 13keV
4048 for an energy of 2026. 06keV

30. 000%
3

3. 500.

1. 0000E+06/( 1. 000 0E+00" 3.5000E+00)
=~2. 0571E+05

Detection limit method:
RISO method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: beAs method (based on spectrum).

C orrect ions
Decay correct to date
Decay during acquisition
Decay during collection
Peaked background correct ion

St at us
YES
YES
NO
YES

c., 0 m TIe n.! t S

13-Jun-2007 14:53:00

bk.0g l w. pbc

.17-.Apr-200•l7 18s 1 l:521-

K.Ir



m'anoo summ•.lt lllinIIg I 'I I.-

EG&G ORTEC G V I ( 175) WAN32 14W02. 96 28--JUN-2007 15:39:30 'Page
Environmental Inc Spectrum name: 17403. An1

En~ergy calibration normalized difference: 1125

r*********** U N I D E N T I F I E D P E A K S U M M A R Y ***********

PEAK CENTROID BACKGROUND NET AREA EFFICIENCY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS * AREA 2 SIGMA % keV NUCLIDE

706.55 351.97 130. 93. 7.464E+03 55.09 2.0027 PB-214 s
1220.10 609.24 30 110. 1. 275E+04 2.8. 32 1.822 BI-214

s PFeak fai.ls shape tests.
D PFeak area deconvoluted.

************** I D E N T I F I E D P E A K S U M 1 A R Y *************

NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV

CE-144,4 271.00 133. 78 79. 0. .000 1777. 64 . OOs
CE-141 292.09 14Q434 332. 71. .008 105. 36 .783s
1-131 571.35 284, 24 sq. 4. .000 674,54 1. 252
DA-140 614.94 306.08 102. 31. .004/- 122.82 -1.314
LA-140 660. 07 329. 69 58. 5. C 001 432. 60 . ý43s
1-131 730.07 363. 7 1.. . 001 191 .5e, .5 G- s
BE-7 960.45 479.17 50. 15. .002 176. 10 1. 004s
LA-140 976. 00 486. 94 &. 0. .000 800. 00 .oo0s
RU-103 993.85 495.90 '37. 7. .001 309. 19 .467s
BA--140 1078. 19 538. 15 '. 14. 0 02 140*. 55 740s
CS-104 1211.03 604.70 31Z 0, .200 . f10 1.845
RU-103 1 22.27 610. 33 30. 0. .000 1. . 822D
RU-106 1244.09 621,26 35. 12. .001 189. 05 , .646s

1-131 127. 00 635. 25 32. 8. . I0Z0 1 269. 3"2 000,Zs
CS-137 1332.05 665.33 .23. .003 121.01 423s
ZR-95 1449.33- 724.09 7. 1. .000 565. 69 751s
ZR-95 1515.48 757.23 8. 9. 2.001 111.1 .594s
NB1-92 1536.71 7S7. 86 23. 35 .004 69. 12 972s
CS-134 1593.00 796. 06 6. 0. .000 489.90 00@ OOs

CO--5 1621.33 810.26 6. 1. Z0IZ0 600. 56" s;
MN--54 1661.35 830. 30 301. 26. 1.103 103. 0 1 2. 14C.s
FE-59 2197.60 109..96 .7. 5. .001 184. 75 1 0. 002s
ZN-65 2230. 00 1115. 19 7. 0. .000 346., 41 . 000s

,O--o 2341.00 1170.61. 11 _ .001 173,81 .501s
FE-59 2577.99 1289.54 12_,. .001 187.08 1.517s
CO-60 2662.05 1 331.66 8. 9. .001 159. 7T3 .76'3S
K--40 2920. 35 1461. 06 6. 81. .010 '26. 71 1. 549s
L.A--140 3190. 00 1596S 17 1. 0. .000 200. 002 .0016s

s, Peak "fails shape tests.
D Peak area deconvolutled.



EG&G ORTEC G V - I ( 175) WANG2 14W02.96 23-JUN-2007 15:9:303 Page
Environmental Inc Spectrumt name - 17403. At

***** S U M M A R Y 0 F N U C L I D E S I 11
TIME OF COUNT TIME CORRECTED UNCERTAINTY

NUCLIDE ACTIVITY ACTIVITY COUNTING

S A M P L E
2. SIG11A

* * * * *

BE-7

MN-54
FE-59
C0-58
CO-C50
ZN-65
ZR-95
NB-95

RU- 103
RU- 106
1-131
CS- 134
CS- 137
BA- 140
LA-140
CE-141
CE-- 144

pCi /LITER

2. 8662E+101

7. 7037E+01
3. 568 IE+00
4. 5080E+00
1. 7648E+'2i0
2. 7175E+00
2. 6019E+00
4. 0178E+00
3. 212 1E+170

3.- 0927E+00
3. 0885E+f01
2. 3945E-+00
2'. S 1. ,SOE-4-0O

3. 4949E+00
9.6193E+00
1. 8563E+0121
8. 8819E+00
I. 9567E+01

pCi/LITER pCi /LI TER

3. 4808E+01
7. 7037E+01

5. 6884E+00

2. 0426E+210
2. 7322.E+00
2. 714SE+00
4. 7230E+00
4. 3154E-00
4. 0257E+00
3. 1766E+01
1. 2339E,[01
2. 8570E+00
3. 4982E+00
2. 1651E+01
4. 1761E+00
1. - .14E+'"01
2. 0291E+C'01

< MDA value printed.
A Activity printed, but activity ( MIPA.

-...--....--...-------- . . . . . .S U 1 M M A R Y . . ..-. .. . .. .
TOTAL ACTIVITY ( 58. 1 to 2026..1 keV) 0. 0000000E+00 pCi/LITER
TOTAL DECAYED ACTIVITY C 58. 1 to 2026.1 keV) 0.0000000E+00 pCi/LITER

********* S U M M A
133.54 % CE-144
328.76 % LA-140
497.08 & RU-103
636.97 & 1-131
765. 79 & NB-95

1033.25 % FE-59
1332.50 % CO-60

R Y OF
i145. 44 &
364. 48 %
537.E32 %
661.66 &
795. 84 %

1115. 5 %
1460K 81 %

DISC
CE-141
1-131
BA-140
CS- 137
CS-134
ZN-65
K-40

A R D E D P E A
284.30 % .1-131
477.61 & BE-7
610.13 & RU-103
724. 1B % ZR-95
810.77 % CO-58

1173.24 & CO-60
1596.1S % LA-140

304.S4 & BA-140
487.02 % LA-140
621. 84 % RU-106
756. 72 % ZR-95
834. 84 & MN-54

1231. 60 & FE-59

- Peak is part of a multiplet and this area went
negative during deconvolut ion.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or. more qualification tests.
+ - Peak activity higher than counting uncertainty range.



'&" ORTEC S. V - (175) WA3 14W 96 02-JUL-2007 14:36:02 P"age
Env iron mey n ta•'. inc, Spectr--u_ m m ae . 17,413. A r, 1

I

Sample descriptio.
TXW-3915 3.5 LITER
!3-JUN-20077 12:00 AMS

Spectrum Filename: C:-Us er\k413.Anl

,0~~Acquisition informat ion
Start time
Live time
Real time
Dead time
Detector/Seometry IE

02-JOI-2007 11:56:58
954 1

9546
.0614

0

Detector system
MCB I input 1

Cal ibrat i on
Filename: d1gl. Cib
Created: 14-Mar-.E,007 13:.36 :49 & 20-Ma--2007 13:52:58
MG #t23 Geometry #.I
3.5 Liter wat er in MB

.eocoffset
Quadratic

-1.98, keV; Gain
. !204'O-07 Ike V/ch ann e 1 ";

.501 keV/channel

Li brary Files
Mai.n analysis library:
Library Match Width:

Analysis parameters
Start channel
Stop channel
Peak rejection .evel
Peak search sensitivity:
Sample Size.ý
Activity scaling factor

2.1ib
500

120 for an energy of 52. I3keV
4048 for an energy of 20260.86keV

30. .500.

1..OOOOE+06/ ( .1. 000E+00* 3 5000E+00)
2-.. E. 857!E+0i5

Detection• limit method;
RISe method

Additionalranldom error-: 1.000000E+00
Additiaona systematic error: 1.0OII 2&0E+00
Fraction Limit : ,0%
Backg round width: best method (based on spectrum).

Co'rections
Decay correct to date
Decay during acquisition
Decay dur'ng c•olection
Peaked bac-hkground correction

Absorption (inter-1na1)
Geom'etry co;;ectiorn

Random summin -g

st at u s
YES
YES
NO
YES

NO
N 0

Comments
13-Jun-2007 102:000

bkg.w. pbc

17-Ap.,......0'0Z7 10 0 i-1150..



EiG&G ORTEC G Y - I 175) WAN32 14W02.96 02-jUL-2007.14 6:02 Page
Environmental Inc Spectrum name: 1741.3.An!

Ene'rgy cal ibration normaliz zed difference:
I

. 0913

************ U N
PEAK CENTROID

CHANNEL ENERGY

1 D E N T I. F I E D
BACKGROUND NET AREA

COUNTS COUNTS

PEAK
EFFICIENCY

* AREA

S U Mi M A R Y **********
UNCERT FWHM SUSPECTED

2 SIGMA % 1-f.eV NUCLIDE

1140.54 569,39 84. 100. 1. 106E+04 40.58 2. 027 PA-234

a Peak fails shape tests.
D Peak "are-.a deconvoluted.

I D E N T I
NUCLIDE PEAK CENTROID

CHANNEL ENERGY

F I E D P
BACKGROUND

COUNTS

E A K
NET AREA
COUNTS

S U M M A R Y **************
INTENSITY UNCERT FIWHM
CTS/SEC 2 SIGIMA % keV

CE-144
CE- 141
1-131
BA-140
LA-140
1-131
BE-7
LA- 140
RU- 103
BA- 140
CS-1 34
RU-103
RU-106
I--131
CS-137
ZR-95
ZR-95
NB -95
CS-134
Co-58
MN-54
FE-59
ZN-65
C0--60
FE--59
CO-60
K- 40
LRA-1 40

272. 00
29/4 . 4,1
57 1. 020
GO, 00
662, 4.8

731.56
9:55,. 79

"75.:72
995, 61

1079; 00
1211.03

1241V. 67
1272.21
1.32043
1450•.00
1513.94
1535. 75
1592.26

1624.93
1.668, .71
2200. 53
2226. 16
234t I 79

2580. 65
2666. 4 1
2920. 30
3199. G

134. 28
145. 50
284. 07
302. 10
329. B9
364. 50
476. 83
485.2, 2
496. 78
5.38. 56
604. 70
610.33.
620. 05
635. ;5
661, 51

724.42
756 46
76Gj7.3,8

795-69
812. 06
833.99

1100.43
1113.27
1174.21.
1290. 87
1333.84
1461.04
160 G00. 98

14 0.
229.

58.
192.
1i6.

94.

169.
66.

106.
40•.

88.

90.
52.

4 2.
61.

10.
37.
G.3.
53.
20.

10.

1.8.
10,

'4o

11.4J.1

0.

12.

57.
16.

35.
3.

594.
14.

28.

597.

16.

14P,

28.
454,

14.
7.

20.
6.

12.
5.
3.26.

266.
"15.

000
.001.
.000

.002•. o.'oi

.001. Or?.I
.006

.001
004

.000

062
(001
003
.001
063
000;

002

001
001
.002

.001
001.001

, 000
.028
.002

2366. 4,3,
335..39

1523. 15
304. 14
441. 70
235. 70

98. 58
391. 58
118. 87
607. 36

9. 35
204. 78

99. 97
2r9.2. 77

'9.82
6,32, 41-c,

150 .36
134, 10

11. 80
1 17. '22
241.55
83. 67

258. 20
1!2. 220

158. 32
166.3:8

13. 87
73. 68

000s
842s
000s
000s

.615s
609s

609s
744s

1. 468
000s

1 845D
IL 848D

.490s
1. 975

.. 456s

1.927
734s

1. 920

. 716s
2. 122

.4"06s

.474s

2. 339
.577s

s Peak fails shape tests.
D Peak area de con',,ol .Ited.



EG&G ORTEC G V - I ( 175) WAN32 144W02.96 2-JLUL-2007 14:36:02 Page
Envir'ormental Inc Spectrum nameý 17413. -n,1

S U M M A R Y 0 F .NI U C L I D E S I N
TIME OF COUNT TIME CORRECTED . UNCERTAINTY

NUCLIDE . ACTI V ITY ACTIVITY COUNTING

S A M P L E
2. SIGMA.

* * * * *

pC i/L I TER

1E-7
K,-40
MIN-54
P'E-59
C0-58
CO0-60

ZIN-65
ZR-95
NB-95
RU-- 103
RU.- 106

W-134
CS-137
SA- 140
LA-140
CE-141
CE-144

4 4. 66:6.3E+01
3. 0185E+02

S j3. 'L6t n.36E+0.
( 4.. 5569E+00
< 2. 4285E+00
( i. 13740E:+00
< 5.G6158E+00
( 4. 1041E+00
( 4. 3139E+00
( 4 .29 1 E+ 00

3,.? 2 94 .!.35E+.O0 1

( 3. 9516E+00.i
5. 8056E+01
6. 9929E+01
1 L,0558E+01

< 2. 21 114E+00
< 6. 5223E+00
< 2.2' - .E + I

pCi/LITER

5.974GE+Q)1

3.0185E+02
3. 1330E+~00

6,. 1257E+00
-. 9248E+00
1. 3834E+00
5. 9273E+Q100
5.00414E+00
6. 2B05E+00
6. 1942E+00
3.4145E+01
2. 0406E+01
5. 9079E+01
7. 0013E+0 1
2.9634E+01
5. 9261E+00
9. 7807E+00
2. 4037E+01

pCi/LITER

6. 067E+01

4. 488E+00
6. B75E+00

< + MDA value printed.
A Activity printed, but activity MDA.

---------------......... .- .. S U M M. A R . .. . .. -. . . -. . ..
TOTAL ACTIVITY ( 58. 1 to 2026. 1 keV) 4.2983080E+02 pCi/LITER
TOTAL DECAYED ACTIVITY C 58. 1 to 20-6.1. keV) 4. 3093740E+02 pCi/LITER

********* I U M M A R Y O.F D I SC A R D E D PE A
133.54 % CE-144 145.44 % CE-141 284,30 % 1-131
328.76 & LA-140 364.489 % 1-131 477.61 V BE-7
497.08 % RU-103 537.32 & BA-140O 610.33 % RU--103
636.97 & I-1312 724.18 % ZR--95 756.72 % ZR-95
610. 77 & C0-58 B34.84 % MN-54 1099ý2 5 & FE-59

1173.24 % C0-60 1291.60 % FE--59 1332.50 & CO-60

- Peak is part of a mu].tiplet and this area went
negative during deconvolution.

- Peak is too narrow.
@ -"Peak is too wide at FW.SM, but ok at FWHM.
V. .- •Peak fails sensitivity test.
$ - Peak identtified, but first peak of this nuclide

failed one or core qualification tests.
+- Peak activity higher than counting uncerta'inty range.

304.84 &EBA-140,
467. 02 % LA-1412
621. B4 & cU-106
765. 79 & NB-95
1 1115.55 & ZN-...65
1596. 18 & LA--140



EG&G ORTEC G V - 1 ( 175) WAN32 ,14W02.9S 02-JUL--2007 11:55:12 Page
Enyvironfinenta-l inc Spectrumi name: 37425. An1

Samp•le description
TXW-39•4 3.5 LITER
1I3-JUI-a'007 ;2 I0 (h1S

i

Spectrum Filenames C: \Lser\37425. Anl

Acquiioition information
Start time 0
Live time
Real time
Dead time
Detect or/Geodetry IDs

2-Jul-2007 09:16:44
9501

9512
. 12%

3&

VD

Detector system
MCB 1 Input 3

Calibration
Filename: D3l1. C).b
Created: 14-Mar-2007 14:21:31 & 14-Mar-2007 14;50:43
MG #23 GEOMETRY # I
3.5 Liter in AIB

Zero offset -. 11.0 keV; Gain
Quadrati. -. 125E-07 e-,!clannel""2

.500 keV/channel

Library Files
Main analysis ].ibraryg
Library Match Width:

Anal.ysis parameters
Start charnel.
Stop channel
Peak rejection level
Peak search sensitiivv:Lty2
Sample Size:
Activity scaling factor

2. lib

120 foa an enerrgy of .5:.G90keV
4048 for an energy of 2024.091keV

30. 000%

3. 500.
1. i••00E,-031 ( 1. 0000E+00- 3. 5000E+00)

.2. 8571E+05
Detection limit method:

RISO method
Additio nal random error: 1.0000000E+00
Additional systematic errors 1. 0000000E+00
Fraction Limit: .000%
Background width: best method u(based on spectrum)

Correct ions
Decay corrCect to da te E
Decay during acquisition
Decay d 'ir'ng coalectAi± o
Peaked bac::Ekground corrtction

A bsorpt i. o ( :rn )
SeSo et:y c m' e t ion

Random summing

Sat us

YES
NO
YES

*.1 0
NO
ND

Commient s
I3-'.-Jun-2'(07 1"2z.00.:00

bk g3w. pbc

18--p..2007 14024:45



EGM'- ORTEC G V - I ( 175) WANG2 14W2. 96 02-JUL- 2007 11 :55:12 Page.
Environmental Eric Spe-trum name 37425. Ani

2-

Energy calibr1ation normalized difference: . 1484

-****4H*******. L N
PEAK CENTROID

CHANNEL. ENERGY

I D E N T I F I E D
BACKGROUND NET AREA•

COUNTS COUNTS

P E, K
EFFICIENCY

* AREA

S U M M A R
UNCERT FWHM

2 SIGMA % keV
SUSPEC TED

NUCL IDE

476.28 238.07 180. 171. 1.001E+04 51.93 1.579 PB-212 s
11S7.72 568.85 67. 105. 1.175E+04 34.36 .9-90 tP-A-234
1218.80 609.39 61. 47. 5.559E+03 54M. 1.363 BI-214 D

S Peak fails shape tests.
D Peakl area deconvoluted.

!1

********.-***** I D E N T I
NUCLIDE PEAK CENTROID

CHA1N-AEL ENERGY

F I E.D P
BACKGROUND

COUNTS

E A K
NET AREA
COUNTS

S U M M A R Y ********.-*****

kTENCITY UN NIC ERT FWHM
CTS/S.EC 2 SIGltI'1 % keV

CE- 144.
CE-1. 41
1-131
BA- 140
L A- 140
1-131
P.E-7
LA.- 1 40.1
RU-I OR

BP140
CS- 134
RU- 103
RU- 10,
1-131
CS-137

ZR-.95
NB--95
CS- 134.

MNý-S4
F1E--59
ZN-65

K"'40

LA- 140

2;!67. 00
291.59

.571. 4L4
s1,o. 0
655. 40
727.84

..... 50
9362. 10

16,70•. 1210

14.07u

I 1 9. -1 9

1322. 69
14407. I RO
1513. 2-3.
1.52.3. 71
1531. 30
1.621.. 16€

1670. I2@

;'.58 3. @

;JK66J' 16
291 7-

31 8,.-

I.•3 42
145. 71

3,'-04. 95
327. 65
363. 87•'

478.0 J
46,6.72
495. GO
*536.67
604. 7"

.621Z.:. 03
0$3 5. 99)

661.3-
723. 51

76,4.87
795...67
810 Cl'

835. 02
10 0'9. 1339
111. 3.2
1 173. GO

1291. 56
i31.15

146R0.933
1594.51

116.
385.

53.

573 .

93.

51.

53.
18.
43.

• 79.

26.

51.

3'0.

65.

91.

1.5.
16.

13.

5.

161
13.

a.
71.
43.
11.
30.
15.
26.

0.
3.

18.
659.

0.
13.
2_-4.

541.

16.

44.0.
7.

1.

12.

8.
1.

214.

.0 0 1.
007

.012.5
00 1
003

-002
0013

001

026
1Zi69

I i2 iZi
1002

.057

.000,

.000

.2046
.001

000

1001

Q10 I

.012D11
022

. )L)00

5 0 1. 73
176.39
175. 27
246. 83
1.61. 66
345-3B
144Z54
848.53
236. 39
192. 97

8,,87
. @0 4

92. 4.0
88. 98
10. 76

6,00.!100

123. 76
222. 2:_3

160. 020
724. 19
240. 37
1.4 84
177.,95
447. 21

187. 2."

5012s

5 0 1'.D s

1. I. 17
,,637s

.583s
1. 3733

.526s
... 360T0

I 018
.576;

1. 446
167s
915s

.G42,;

1.535s

.000c1;
1. 1.05s

.458s
430's
0005

E,-2"'0

1.6ESE
. 5--

s eak fails sh.ape tests,
D P eak -,.r.Fa d cG ro vi , t ed.



EG&G ORTEC G V - I ( 175-) WN32 14, W 2. S, S "-JUL-*''00';" il",.55.:1 Page
Environmental Inc Spectrum name: 742-.5,ni

S U M M A R Y 0 F N U C L I D ES I N
TIME OF COUINT TIME ''CRRECTED UNCERTAINTY

NUCLIDE ACT IVITY ACTI VI TY. COUNTINIG

S A M P L E
2 S;T GI'l

* *• .* * "*

pCi/LITER

BE-7
K-40
MN-54
FE-59
CO-58
C0-60

ZN--65
ZR-95

NB -9 5
RU-103
RU- 106
1-131

•.,i "1... 34

CS-. 137
BA-140
LA-140
CE-1 41
CE-144

< I'

2. 7357 E01
2. 9998E+02

( .. 9468E+00
3. 0231E+00

< 1. 9070E+1•00
£ . 4768E+ -V'.2I

< 5. 3479E1+00

( 3. 4G61E+600
( 2.016 E + ID0

< '2. 9948E+400

< 2. ,S30QOE:+0 i
.3. 9173E +00
6. 1795E+01
6. 4169E+01

< . 5411E+OI

S .. 2•0E+00
( 7. 67046+00
( .9389E,+.0
A vy'alute printed.

pCi /LITER

3. 4976E0i
2,. 4993EE+02
;--. 0312 2E+1C0A

1.~ 0569E00

2'. 2942E+'00
3. 5005±E+00
5. 6428E+00
4. 2515E+00
2. 32B-86EQ00

4. 1800E400
2. 46616401

2., 003K,6E-+01
6. ;.2877E+01
6. 422-46SE +0 1

4. 2994E+01
3. 5708E+00
I. 1475E+01
2.. 02.9E+E+Q II1

pCi /LITER

5. 714E+01

4. 539E+6i00
6. 9i.6E-I-00

ID
A Activity printed, but activity ( MDA.

. . ... .. .. .. . . . •.. . . ... -....... .. .. .. . U M My A R' Y - . . . . . .. . . . ...- . . . . .... . . . ..

TOTAL ACTIVITY ( 59.3 to 2024. 1. keJ") 4. 2534740E+02 pCi/LITER
TOTAL DECAYED ACTIVITY ( 9.3 to 20,4.1 keV) 4.27106106±E+0;:- pC';/LITER

*********. S U M M A
133.5.4 % CE--144
326. 76 & LA-- 140
497. 08 & RLJ--103
636.97 & 1-131 -
810. 77. % CO-58

1173.24 % CO-60

R Y OF DIS
1 5.44 % CE-. 41
364.49 .8 1 -1.31

537-,. 3 2 % BA- 140
"724. 1• S / Z R-.95
634. 6'4 % MN.54

1291.'60 % FE-59

C A R D E D PF E A 0",
294.30 & I-13

477. 61. % BE-7
610.,.33 ? R U -3
756.72. 7R --95

I-99. :-5 IE-59
13.,3,2. 50 8, C0-6 0

374.64 %.B-l-140
487. *02 % LA--140
621. B4 & RU- 1.06
7G5. 79 & NB--95

1115.55 & ZN--,65
1596. 18 & L'A 140

- Peak is part of a multiplet and this area Went
ega't;ire duringi deco vo'lution.

? - Peak is too narro w.
Cc -Peak is too, wide at FW25M, but ok at FWHM.

Peak fails sensj, ti.vity -' t.
-- Peak identified, but fi - st pe"ar of this nuclide

failed one or more clualification tests.
.... Peak activity higfiher t han counmtiting uncertaint y rangte,



FG&G DRTEC G V - I ( 175) WAN32 14WO2. 9 28-JUN-£807 1.50:: 35.04 Page
Env:ironmenttal Inc Spectrum names 3"7416. Ani

1

Sample dqecription
TXW-3913 3. 5 LITER
13-JI N-,-2'k1Q17 .1.3: 13 AMS

Spectrum Filename: C:\User\37416. An1

~A

Acquisi ition information
Start time 2
Live time
Real time
.Dead time.

Detect or/Geometry IDs

S-Jun-.2007 13: 17::24-
6251

q2G62

3 & - 0

Detector system
MCB 1 Input 3

Calibration
Filename: D3g1.Clb
Created: 14-Mar--2007 14:21:31 & 14-Mar-2007 14:50:43
MG #23 GEOMETRY 4 1
3.5 Lite" in MIB

Zero offset -. 110 keV; Gain
Quadratic --. 125E-07 I.eV//channelV2

.500 keV/channel

Library Files
Main analysis library:
* Library Match Width:

A na I y si s parame'ters
Start channel
Stop channel
Peak rejection level
Peak search sensitivity:
Sample Size:
Activity scaling factor

2. 1.ib

120Ofor an energy of 59. 90keUV
4042 for an energy of 2024.09keV

30. 000%

3. 500
1.8000E+06/M( 1. 0800E+00-I* 3,.,5008E+100)

" 2. E2,571E--•,D-5
Detection limit method:

RIS method
Additional random error- 1.0000000E+00
Additional systematic errori. 1.,0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).

Correct ions
Decay correct to date
Decay during acquisition
Decay during collection
Peaked background correct ion

St at us
YES
YES
NO
YES

C] 0 xIl mf e0 tS
13-]un-2007 13::13:00

bk .3w. pbc-



EG&G ORTEC G V - I ( 175) WAN32 M02.96 -JUN-2007 15:15:04 Page
Environmental Inc Spectrum name: 37416. Ani

Energy calibration normalized difference: A523

2

.*******.•.• U N
PEAK CENTROID

CHANNEL ENERGY

I D E N T I F I E D
BACKGROUND NET AREA

COUNTS COUNTS

P E AK
EFFICIENCY

* AREA)

S U M M A R
UNCERT FWHM

2 SIGMA % A -,eV

Y ******.***

SUSPECTED
NUCLIDE

185.23
371.29
703.96

1218. 45
2240.05

92.52
165.57
35.1.93

609.-2'2
1120.08

196.
136l.
99.
33.

15.

145.
119.

76.
76.
31.

9. 531E+03
6. 045E+03
5.921E+03
8. 935E+03
5.705E+03

57.09
F8. 39
55.14
31.31
50.26

1.398 PB-214
1.253 U-235
1.057 PB-214
1.362 BI-214
1.650 BI-214

s

sM

D
D

s Peak fails shape tests.
D Peak area deconvo lutedt .
M Peak is close to a library peak.

I D E N T I
NUCLIDE PFEAK CENTRO]:D

CHANNEL ENERGY

F I E D
BACKGROLNND

COUNTS

P E A K
NET AREA
COUNT.S

S UL I1 A R Y **************
INTENSITY UNCERT FWHM
CTS/SEC 2 SIGMA % keV

CE- 144 266.66 134.25 154. 47. .006 *142.73 1. 459s
CE-141 290&64 145.24 £04. 111. .013 8Z.72 1. 579s
1-131 567.07 283. 48 116. 37. .004 117.52 .977

BA-140 609.39 304. 64 56. 31. 004 132.69 .942s

LA- 140 657. 03 328.46 53. 25. .003 161.62 .684s

I--131 730.75 365. 3 74. 11. . 001 289.50 860
BE-.7 955. 00 477.47 15. 1 . .000 774. 6.0 000S
LA-140 975. 17 487. 56 32. 5. . 001 392. 52 .436s

RU-103 992.05 496.00 36. 17. .002 131.53 i 746S
BA-140 1076. 39. 538. 18 2S. 2. .003 100.73 1. 289s

CS-134 1209.42 604.70 21. 5. .001 269.08 1. 360-
RU-103 1220.668 610.33 51. 0. 000 .00 .294D
RU-106 1243. 16 621.57. 23. 16. .002 123.40 1. 347
1-131. 1274.26 637. 13 16M 5. .001 £80.31 .641s
CS--137 1320.78 660 .39 19. . .001 236.55 69Gs
ZR-95 1447.20 723.. 61 9. 0. .000 . 00 .421s
ZV5 1513.11 '6. 57 1.0. S. 001 169.97 . 872's
NB-95 1530. 97 765.50 20. 12. .001 147.62 .47
CS-134 15 .9, . 21 794. ,$2 81. 30. .004 52.49 2 .05•s
CO-582 1.G22. 1. 81. 1 022 15. 2. .000 565. 69 .'

MN--54 1668.21 8C , i. 13 2. 14. . 00£ 139., 00 754s
FE-59 £200. 21 1100. " 11. 9. .001 163.43 .542s.
ZN-H5 2230. 99 1.115.55 10,. 1. .000 790.49 1. 648D
CO-60 224,7.87 1173. 99 7. 5. .001 180.8 .B 24
FE--59 2582. 5' 1, 1. - 3 . I4 . 002 110. 36' 1.799
C .-.. 0 2663. 47 .,31 2. 6. .001 94. 5 .725s

£-40 2921. G7 14G0.91 A1. 183. .022 16 .91 2. ,157
LA-140 3192.13 1 2, 5,6. L, -. 1.. .000 187. 02 678s
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Environmental Inc :Spectrum na'me: 37416.AnI

s Peak faiis shape tests.
D Peak area deconvoluted.

3

**** U M m A R Y 0 F N U C L I D E S I N
TIME OF COUNT TIME CORRECTED UNCERTAINTY

NUCLIDE ACTIVITY ACTIVITY COUNTING

SAMPLE
2= SIGMA

* * * * *

pCi /LITER pCi/LITER pCi/LITER

BE-7 1. 8E21E+O1 2. 2134E-+ 01
K--40 2. 9557E-02 2. -3557E+-,2 -. 1.17E+01
MN-54 ( 3. 12 890E+00 3. 2970E+0..
FE--59 < 4. 8372E-1-00 6. 1 103E-+ 00
CO-58,. < . 6415E"00 3. 059.3EE+1,Z1
CO-60 ( 2. 5234E'--00 2. 5371E+0-04
ZN-65 4. 9611E+00 5. 1.772E+00
ZR-95 4. 0276E+00 4. 7380E+00
I',IB-'-95 I" ,.7900.'.E+00 ,_3. 75,,34E+00.

RU-"103 3.1 5E+00 4. 1171E+00

1-131 < 4. J454E+00 1.5158E+01
CS--134 < 2. 5938E+00 2. 629rE+00
CS-137 < 2. 9287E+00 2. 9315E+00
BA-140 < 1.. 0649E+-i a1 . 4509E+01
LA-140 1. 4-48 .iE+00 3. 271.5E+Z0
CE-141Y ( 6. 4444E+00 8. 2746E+00
CE-144 2. 54+32E+01 2. 6378E+01

( MDA value printed.
A Activity printed, but activity < MIA.

.. . . . . .. . .. .... . . .. .... .. .. .. .. .. S UJ M M A R Y -:. . . . . . . . . . .. .. .. . . . . .

TOTAL ACTIVITY ( 59.9 to 2024. 1 keV) 2.9 556950E+02 pCi/LITER
TOTAL DECAYED ACTIVITY 59.9 to 2024. 1 keQ 2.955:5'E,02 pCi/LITER

133.54 &
320.76 s.
497.O0 &
621.84 %
756.72 %

634.84 %
1291.60 %

S U M M
CE- 144
LA-.140
RU- 103
Ru- 106
Z R-35
MN-54
FE-59

A R Y OF DIS
145.44 % CE-141
.:,k 46 & 1-131
537. 32 & BA-140

636.97 % I--131
765.79 %/ NB-95

1099.,25 & FE-59
1332. 50 % CO-60

284.30
477.61
604.70
661.66
795. B4

1115.55
1596. 18

D P E A K S ********
& 1-131 304. 84 'Y BA--140

A BE-7 487. 02 A LA-140
% CS-134 610. 33 & RU-103
& CS-137 724. 18 A ZR-95
& CE-.134 810. 77 % CO--58
'A ZLN--45 1.173. 24 S C0-6C
%A LA--1.40

7 Peak is part of a multiplet and this area went
negative during deconvolution.

- Pea-k is too n-row. I

@ - Peak is too wide at FW,5M, but ok at FWHM.
% - peak fail.s sens'itivity test.
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I

Sample descrip:tjon
TXW-3912 3.5 LITER
petrm , ilJn-mC•71:\U1r 7 7 AMS

Spectru atFi 1ename - C :,User*1,47317. An! 0l
Acquisition information

Start time
Live time
Real time
Dead time
Detector/Geometry ID

28-Jun-2007 II:2:20
10431

10444

4 & 4

Detector system ,
MCB I Input 4

Cal ibrat ion
Filename: D4g1.. Cib
Created: 14-Mar-2007 15:56::03 & 16-Mar-2007 15:10:31
MG 23 Geometry #1
3.5 Liter in MB

Zero offset -. 130 QeY; Gain
Ouadrat iC. 197E-07 keV/channel""2

Library Files
Main analysis library: 2.
Library Match Width:

Analysis parameters
Start channel 120 for a:
Stop channel 4048 for a:
Peak rejection level 30.000%
Peak search sensitivity: 3
Sample Size:
Activity scaling factor 1.0000E+[

.500 keV/channe.l

1 i b
.500

n energy of 59.. ,9keV
n energy of 2024., 14keV

3. 500
06/-( 1. 0000E+00* 3. 5000E+00)

=. 2. 8571E+05

Detection limit method:
RISO method

Additional random error: 1.0000000E+00
Additional systematic error:* 1. 0000000E+00
Fraction Limit: "000%
Background width: best method (based on spectrum).

Correct i ons
Decay correct to date
Decay during acquisition
Decay during collection
Peaked bach!ground correction

Stat us
YES
YES
NO
YES

Comments
13-Jun-2007 :10:57:00

bkg4w. pbc

20-Apr-2007 12:51-'49
O.•=:-,,mli. ? ".r Tn'l':, nr,• wn
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Envir on mnental Inc.- Spectrum name: 47317. An1

Energy calibration normalized difference: 1. 0000

*l~********U N
PEAK, CENTROID

CHANNEL ENERGY

I D E N T I F I E D
BACKGROUND NET AREA

COUNTS COUNTS

P EAK
EFFICIENCY

* AREA

S U M M A R Y ******.**
UNCERT FWHM SUSPECTED

2 SIGMA % keV NUCLIDE

1021.144 .510.72 80. 139. 2.457E+04 31.77 2.498 TL-208 s

s Peak fails shape tests.
D Peak area decon v o lut ed.

,,'.***.-******** I D E N T I
NUCLIDE PEfAK CENTROID

CHANNEL ENERGY

4 I E D
BACKGROUNE

COUNTS

P E A K
NET AREA
COUNTS

S U M M A R Y- Y************..
I NTENS; I LYUNCERT . FWHr4
CTS/SEC 2 SIGMA % keV

-1.+.--(---+--+-+-+-+--- .(--+.-+-+---+-+--.+ -- +-+-"I---+-**+-+-- +--+--+--+---V---(---4-(---+--+--+-- +---f*--+-+--+---+-*I-

CE- 144
CE-- 14.1
1-131
BA-- 140
LA-140
1-131
BE-7

LA--140
RU-103
BA- 140
CS-I 34
RU-1 03
RU- 106
1-131
CS- 137
Z R-95
ZR-95
NB--95
CS-134
C30-58
MN-54
FE-I59
7- N -t- E

rE -,

CO-60
K- 40
L.A- 14#0

266. 75
292. 24
567. 17
612. $3
659- 00

730. I00 IZl
354.00
973. 14
992.20

1070. 75
1207.46
1220.62
1242.00
1273.05
13,2: • 00
1450.57
1514. 00
1520 54
158r.96
1624. 37
1669. 24
2194. 44
2227. 58

231,,5. 02121
2584. 00
2664.60
2920w 16
3191.00

.33.28
146.03
2@•3.53

306.36
329. 46-

364. 97
476.99
4BG, 56

496. 10
.529.38

603.75
610.33
621.02
636.S5
6GG1.03
725A :2

757. 04
764. 32
794. 53
812.24
834. 68

1097..32
11.1. 3.88
1172. 60
1. 2'92. 1. .
13.32, 42
1460.2 1
1595. 63

;200.
57.

112.

658.

17.
45..
64.

24.
,-J-J.

14.
.31.

7.
17.

6.
22.

17.

3.

10.

'-I•

10.12'.

31.
21.

2.

18,

0.
0.

16.
14.(14•

0.
12.

14.
0.
2.
0.

1 2.
14.
15,

* 6.

7,

1.
49.

0,'

.003
Q002
000

* 002:,
.000
.000
• 000
• 021

.002

.002

.002

001
.000* 001
.000
•000
.001*

.001

.001

.001
0002

121'01I

0 001

005
(..00

216. 79
304. 32

:1060. 57
:1,97. 72

12289.396
( 2101

824. 62
97. 60

200. 17
134.05
1 2S. 17

.00

220. 69
163.64.
52.9.1.5
4717. -34

161.31

15. 83

129. 21
6688

19 (1 %. i3
447.21

"52, 1 -. 76
54 . 16
5 A 7 1

S.I"00

1. 1.73
5322s

367s
683s

600 3 s

167s
713s
497s
611!;

1. 86:1.0
20-4s

651s
333s

I.-, rS

5- 5 s

:_. 147I;

1, 480
.8 '-3 2 s;

1.( 2937
445s

S16k7s

1,S07 s

1, 667 s

s Peak fails shape tests.
D Peak area deconvoluted.
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3

SUMMARY OF NUC CL.IDES IN
TIME OF COUNT TIME CORRECTED UNCERTAINTY

NUCLIDE ACTIV I TY ACTI V ITY COUNTING

S A M P L E
2 S 8MAI

pCi/LITER

BE-7 (
K -- 4 QA

MN.--54 <
FE-59 (
CO-58 (
CO-60 <
ZN-65 I
ZR-95
NB-95 <
RU-103 (
RUL-106 <
I--131 (
CS--134 <
CS-137,
BA-140
L.A-140 <
CE-14.1 <
CE-144

MDA

.2. 7630E --0 1
1. 0076E+02
3. 95.34E+00
7. 1148E+00
4. 9184E+00
3.1199E+00
7. 1670;+00
9. 3722E+00
4, 3607E+00
5. 4728E+00
2. 7908E+01
3. 437E4-+-00

3.5576E+017
2. 9210E+00
1. 5.885E+01
2. 3608E+00
7. 3087E+00
3. 3493E+01

value printed.

pCi/LITER

3. 3593E+01
1. 0076E+02
4. 0979E+00
8. 9 699E+00
5. 6973E+00
3. 1368E+00
7, 4796E+00
1. 1028E+01
5. B687E+00
7. 1349E+00
2. 8709E+01
1. 2591E+01
3. 607 1.E+00
2. 9237E+00

5,• 3308E+00l
7 3. 5:.'c1062 2 E-+-0 I

3. 4740E+01

pCi/LITER

A Activity printed, but activity ( MDA.
- -- -- -- -- -- --- S U M M A R Y

TOTAL ACTIVITY ( 59.9 to 2024A 1eQ) 00oooWE-oo pCi/LITER
TOTAL DECAYED ACTIVITY ( 59.9 to 2024. 1 keV) 0. 0000000E..0 pCi/LITER

133.54 %
32e.76 %
497.08 &
621.B4 %
756.72 %
834.84 %

1291A0 %

S U M M A
CE-144
LA-.140
RU- 103
RU-106
ZR-95
MN-54
FE--59

R Y 0
145,44
364. 4@8
537! 32

030.97
70.5 79

1099. 25
1332. 50

F

&

%~

&'

I"

D I S
CE-141

LP-140
1-131
NB--95

FE-59
C0o-0

C A R D E
284.. 30
477.61
604. 70
661.66
795. 84

1115. 55
1460.81

D
c&.

&

P E" A
1-131
BE--7

CS- 184

CS- 134
ZN-65

IK-40,

K S(
•W304. 84 & BA-I 40
487.02 % LA-140
C10. 33 V RU-103
724. 18 & ZR-35
W10. 77 & CO-58

1173.24 % CO-60

- Peak is part of a multiplet and this area went
negative during deconvolution.

?- Peak is too n arrow.
@- Peak is too wide at FW25N, but ol< at FWHMo
% -•Peak fails sensitivity test.
$ -Peak identified, but firtst peak of this nuclide

failed one or more quallfication tests.
+ -Peak activity higher than counting uncertainty range.
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Environmental Inc Spectrum naqme: 87392.AnI1

1.

Sample description
TXW- 35.11 3.5 LITER
12-JUN-2007 13:09A MS

Spectrum Filename: C:\User\S7392. An1
0~~~

Acquisition infarat ion
Start time
Live time
Real time
Dead time
Detector/Geometry IE

28-Jun-2007 13:35:36
.10001

10015
.14%

0

Detector system
MCB 5 Input 4

Calibration
Filename: DEgl.Clb
Created: 14-Mar-2007 15:26:41 &. 15-MEar--2007 12-07:06
MG #23 Geometry #i
3.5 Liter water in MB

Zero offset
Quadrat i c

.105 keV; Gain
-.23E-07 keV/channe ."

.500 keV/channel

Library Files
Main analysis library:
Library Match Widtht

Analysis parameters
Start channel
Stop channel
Peak rejection level
Peak search sensitivity:
Sample Size:
Activity scaling factor

2. 1 ib
500

120 for an energy of 60. 1okeV
4.048 for an energy of '-04" 36k",

30.000%

3. 500
1. 0000E+06/( 1.° •00E+00* 3. 5000E+00)

2. 8571 E+05
Detection limit method:

RISO method
Additional random error: 1.0000000E+00
Additional systematic error: 1. 02000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).

Corrections
Decay corr'ect to date
Decay during acquisition
Decay duringcollection
Peaked backgrouncd correct ion

St at us
YES
YES
NO
Y E Sl

Comme nt s
12-Jun-2007 13:09:.0

1 6-Apr--2007 14: 29 22
A Ih-, r,; t I on (In t..er .n al N 0
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Environmental Inc Spectrum name: 87392.AnI

2

Energy cal i brat ion normalized difference: 3. 0000

***. +*+.*,*. lU N
PEAK CENTROID

CHANNEL ENERGY

I D E N T I. F I E D
BACKGROUND NET AREA

COUNTS COUNTS

P E P K
EFFICIENCY

* AREA

S U 11 M A R
UNCERT FWHM

2 SIGMA % keV

Y *****•****
SUSPECTED

NUCLIDE

185.32
703.44

1021.30
1217.72

92.76
351. B0
510.73
608. 94

304.
133.

79,
36.

126. 9.517E+03
136. 1.168E+04
222 2. 531E+04
91. 1.061E+04

56. 08
43. 94
24.25
30.86

1.324
1.510
h 248
1.793

TH-234
PB-214
TL-208
BI-214

s

D

s Peak fails shape tests.
D Peak area deconvoluted.

************** I D E N T I
NUCLIDE PE-AK CENTROID

CHANNEL ENERGY

F I E D
BACKGROUNE

COULNTS

P E A K
NET AREA
COUNTS

S U M11 M A R Y
INTENSITY UNCERT FWHM
CTS/SEC 2 SIGMA % keV

CE- 144
CE- 14 1
1-.131

BA-140
LA-140
I.-131
BE-7
LA-140
RU-103
BA- 140
CS-134
RU- 103
RU- 106
1-1331
CS-137
ZR-95
Z R- 95
NB--95
CS-134
CO-58
MN-54
FE-59
ZN-.S5
CO-6S02
FE-59
CO-.S6O
K-40
LA-140

s Peak
D IPeak

293. 08

569. 99
F,10. 00
657, 36
727.49
951.43
971.82
994. 09

10-73.00
1209. 24
1220.50
1241.98
1272.67
1323.76
1449.55
1517.36
1531.70
1592. 83
1619.85
1672.92
2195. S9
2:'33. 00
2346. 1,10

2584. 00
2 F, G r- 0 12

2920. 84
.3194. G

133.. 08i
146.63

2B5. 08
-3 0 5.0D

2..2 76
363.83

475. 79
485. 99
497S. 12
536. 58
604.70
610. 33
621. 07
636.41
66 i. 96
72.4. 86
758.77
7C55. 94
796. 50
810.02
S3A. 56

1098. 07
111 .63
11.73.. 14
!2 9 -2. E,2

1332- 1G
1460.61
15;97 567.

161.
163.
130.

-7.

30.
68.
53.
53.

28.
ý4 5.
4l5.

104.
37.
37.

27.22.
19.
1.4.
28.
15.
27.

15.
is.

7.

1.0.

16.
7.

17.
(2.
0.

15.
13.
17.
B.
0.

12.
B.

16.
14.

19.
1 5.

20.

12.
3.

17.
3.

15.
0.

2.

189.
145.

.002

. 00 1

.002
000
'200

.001
.001
.002

.001

. 000

.001
A001

* 002
.001
. 002
.002.
:.002

000
.001
. 000
.002

000
001

.000
000
000

.0 9
002

229.81
609. 89
264. 10

1039.23

1 86.83

217.90
159. 89
194.75

.00

170. 49
388. 44
175.. 92
163. 06
107.62.
122. 05
101. 96
273. 33

184.33
390. 90
145.75
319.72
1.26. 49
346. 41

217. 03
29G. 65

17.76
73. 8

.480s

1. 001s
000s
DOODD
566s

. 713-s
.683s
711s

1. 790D
1. 794D

456s
. 667s
988s

.8.39s
421 s

1. 044s
657s
.3715s

.417s
480s

450s
. 0fZIQ0s

i. 575s
I . 000s

2. 3s
1. 0'75s

fail1.s ;hape tests.
area deconvol u't ed,
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S U M M A R Y 0 F N UCLIDESS I N
TIME OF COUNT TIME CORRECTED LINCERTAINTY

NUCLIDE ACT I V I TY ACTIVITY COUNT I NG

S A M P L E
2 SIGMA~

S.. * * *

pCi /LITER

BE-7.
K-40
Mi N-54
FE-59
CO-50
C 0-60
ZIN-65
Z..R-95,

NB-95
;RULJ- 103

• U- 106
1-131
CS1-134
CS- 137

BA - 140
LA- 140
CE---14 1
CE- 144

{ 2. 7705E+01
# 2. 4204E+02

3.1437E+00

4. 8075E+00
2.3375E+00A

< 2. 2586E+00

5. 6792E-+100
5.6932EE+00
2. 4877E04- 0IZI

2-3799E+00
< 2.9p73E÷01

3. 52253E+00
,3.2173E+001
3. 2613E+00
1. 1798E+01
1. B879E+00
5. 70 G65E+00

( 4, 42 -34E+01

pCi /LITER

3. 4124E-1-01
2. 4204E+0;2

32575E±200
6 1635E+00
2. 7343E+00
2. 271.7E+00
5. 9437E+00
6.7714E+00
3. 4146E+00
3. 1577E+00
3.0581E+0i
1. 4060E+01
3.2549E+00
3 264 6E-00

4. 5069E+00

S. 03034E+00
2. 4989E+01

pCi/LITER

6. 196E+0-1

#44 All peaks for activity calculation
Activity omitted from total

had bad shape.

& A~ctivity omnitted from total and all peaks had bad shape.
t MDA value printed.

A Activity printed, but activity < MDA.
-S U M M A R Y

TOTAL ACTIVITY (60. 1 to 2024.4 keV) 2. 4204020E+02 pCi/LITER
TOTAL DECAYED ACIYITY ( 60. 1 to 2024.4 keV) 2. 4204020E+02 pCi/LITER

I******** S U M M A R Y 0 F
133.54 % CE-144 145. 44 &
328.76 ? LA--140 364.48 %
497.08 % RU--103 517.32 %
621.64 % RU--OG SWA ~7 %
756.72 & ZR-95 765.79 %
834.84 & MN-54 1099.25 &

1291.60 A FE-59 1332.50 %

D I S C A R D E
CE--141 284.30

1-131 477.61
.A---140 WOW
I-1.31 661.66
NB-95 795. 8L4.
FE--59 1115.55
CO--so 1536. 1a

D

&

/.

&
&

P E A K
1-131
BE-7
CS- 134
CS- 137
CS-134
ZN-G5
LA- 140

304. 84 % BA-14IA
487. 02 & LA"-'1.40
£10.33 % RU-103
724.18 % ZR-95
810.77 % CO-58

1173.24 % CO-60

-- Pak is part of a multiplet and this area went
negative during deconvolution.

? - Pleak is too narrow.
@ - Peak is too wide at FW25M, bu,•t ok at FWHM.



EG&G ORTEC G V - T ( 175) WAN32 14WO2.9'6 28-JUIN-2007 10:13:11 Pagje
inylrironmerVa In~c Spect~rum name; .374i15.Anlh

1.

Pample As~criptioin
TXW--3D'1Qi 3!5) LITER

.t 2-JLIN-I207 10:'I49 A ,K

Speutnium F il1enanie C: \USer\37415.PnTh
-J A

Acquisition informat ion
Start time
Live time
Real time
Dead time
Detector/Geometry IDs

S-Jun-2'007 D1:~49-142
B601I

SE12

34 0

Detector system ,
MCB I Input 3

Cal ibrat ion
Filename: D,3qI. Clb b
Created: 14-Mar-2007 14:21-31 & :I. 4-Mar-2007 14-:50:43
MG 423 GEOMETRY 4 1
3.5 Liter, in IB.

Zero offset -. 110 keV" Gain
Quadratic 1-. [25E--,7 keV/channel`2

.500 keV/channel

Library Files,
Main analysis library:
Library Match Width:

Analaysis parametess
Start channel
Stop channel
Peak rejection level
Peak search. sens it ivity:
Sample Size:
Activity scaling-factor

2. lib

120 for an energy of 59.9L0keV
4046 for an energy of 2024,,09keV

30. 000%

3,.5 00L

1. 0000E+06/( 1. 0000E+00* 3. 5000E+00)
=7 2. 8571E+05

Detection limit method:
RISO method

Additional random error: 1.0000000@E+00
Additional systematic error: 1.00000OOE+00
Fraction Limit : 000%
Background width: best method (based on spectrum).

Correct ions
Decay correct to date
Decay during acquisition
Decay during coollection
Peaked background correction

St at us
YES
YES
1'O
YES

Coinmments
12-Jun-2007 10:49:00

bk. g3w, pbc

Ohnnanhin-;f C~t on



EG&G ORTEC G V - I ( 175) WAN32 14W. ."96 28-JUN £227. 13:13:11 Page
Environmental Inc Spectrum name: 37415. Ani

Ener'gy calibration normalized difference: • 0805

*' "** ,*** .** U N

PEAK CENTROID
CHANNEL ENERGY

I D E N T I F I E D
BACKGROUND NET AREA

CoU11TS COUNTS

P E A K
EFFICIENCY

* AREA

S U M M A R
UNCERT FWHM

2 SIGMA-% keV

Y ************
SUSPECTED

NUCLIDE

370.66
.589.57

703.67
1218. 58

I85. 25
294.73
351.79
609.28

230.
132.

74.
38.

125.
84.
88.

106.

6. 346E+03
.5. 730E+03
6. 815E+03
1. 249E+04

51.72
58. 90
36.79
25.34

1.265 U-235
1.341 PB"214

• 947 PB-214
1.362 BI-214

S
SM

D

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a iibrary peak.

************** I D E N T I
NUCLIDE PEAK CENTROID

CHANNEL ENERGY

F I E D
BACIKGROUND

COUNTS

P E A K
NET AREA
COUNTS

S U M M A R Y ************
INTENSITY , UNCERT FWHM
CTS/SEC 2 SIGMA % keV

CE-144
CE-141
1-131
DA- 140
LA-140
I-131
8E-7
LA- 140
RU- 103
BA- 140
CS-134
RU- 103
RU-106
1 - 133 1
CS- 137
ZR-95
Z R-.95
NB8-95
CS--134
CO-53
MN-54
FE-59
ZN-65
CO-Go.
FE-59
CO-O0
K -40
LA-- 140

T P e, a k
D P'Lak

265. 79
2912. 00O

570. 8
611 00
657. 04
7-28.8O1
St 55s. 83
97 5 ., 11

994. 17

1012i 73
!2.09.42

I1023., 82 -

1272. 05
1323.43
1447. 00
1513. 00
15-31.67
1593.00
16'19. 38
1668. 00

- 3.. 82
2231.188
2349. 28
2580. 02
266(1G7. 7 5
2921. 18
3191. 00

132.81
144.92
2B5. 38
305. W5
328.47

364. 36
477.89
487. 53
497. 06
536. 35,

604. 70
610.,33
621.91
S36. 02

661.71
72.3.51

756. 51
765. 85
796. 52
809. 70
834. 02

1097, S
1115.99
1174 E-9
129. 0 7

3 --333. 94-

1460. 66
1595o 5'B

137.

60.
26.
59.
45.
33.

19.
122

24.
14.0.

13.
22.

9.
10.

3.

1.7.

8.
13.

8.

4.
7.

2.

54.
0.

32i

0.
45.
14.

3.
4.
5.

14.

2.
.2

1.
0.

0.

5.

0.
12

10.

51.

.006

.004

. 000.

.005
002

.001
000
000
12001
.002

.001
.A00

.001
.000

000
.0002
,000

.000
001

•001
.000

•000

.006
,000

11.0-75
1612. 45

134.39
1019.80

107..40
145.69
159. 12
416. 28
312.08
2Q1,Z. 00
111. 26,
678.54
281. 88
149. 11
319. 44
663. 32
346. 4-1
689. 61
346. 41
292. 62
653. 20
12G. 50
2:20. 73

126• 60
261. 2813

275.- 68
.31 , 56

28 2.4

.600s

.083s

.869
.000;

1. 879s
•643;

1. 636s
363s
261. s

.706s
1. 3601
1. 363D
. 432s
.493s
469s
167s

.394,

00121s

5 00s

1.. 963
1. 389

..709 s

5 99;s
1. 123s;

0833S

fails shape tests.
aL a4 deconvoluted.
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3

NUCL I DE

S U M M A R Y 0 F N U C L I D E 9 I lN
TIME OF COUNT TIME CORRECTED UNCERTAINTY

ACTIVITY ACTIVITY COUNTING

S2A M P L E
2, SIGMAl

pCi/LITER

BE-7
K-40
MN-54
FE-59 (
CO-58
CO-6Z <
ZN-65
ZR-95
NB-95
RU- 103
RU-t 06<
1-131 (
CS-134
CS- 137 (
BA- 140 <
LA- 140 K
CE-141
CE-144

< MDA

2. 4577E+01
6. 1169E+01
2. 0035E+00
S. 0262E+00
2. 6605E+00
3. 1260E+00
3. 0964E+00
4. 0359E+00zt
1. 8261E+00
2. 3752E+00
2., 0464E+01
3. 3316E+00
2. 6357E+00
2. 0441E+00
9.8484E+00
1. 6390E+00
3. 5668E+00
2.. 3074E+01

value printed.

pCi!/LITER

3. 0264E+01
S. I 189E+01

-. 760-E+-00
6. 4484E+00
2. 1115E+00
•3. 1441 E00
3., 24.05E+00
4. 7993E+00

2. 5056E+00
3.1505E-100

I', 1083E+4-01

1. 3279E+01
2. 6747E+00
2. 0461E+00
2. 3488E+01
7. 9090E+00
5. 0174E+00
2.3990E+01

pCi/LITER

A Activity printed, but activity ( MDA.
------- -S U M M A R Y. -- - - -........ ... ....

TOTAL ACTIVITY 59.9 to 2024.1 keV) 0.0000000E+00 pCi/LITER
TOTAL DECAYED ACTIVITY ( 59.9 to 2024. 1 keV) 0. 001OOOOE+00 pCi/LITER

133.54 &

497. 08 KA
621.84 %
756. 7A %
834. B4 &

1.291. 60 &

S U M M
CE- 144
LA- 14 0
RL- 1•3
RU-1 0-
ZR-95
MN-54
FE-59

R R Y ]
145. 44
3E4 48
53'7.32

636 97
765. 79

1099. 25
1332. 50

F
%

&

h.

D I S
CE- 141
1-131
BA-140
1-131
NB-95
FE-.59
CO-60

CARDED PEA
284.30 & 1-131
477.61.% BE-7
604.70 % CS-134
661.66 'A CS-137
795.84 % CS--134

1115.55 0 ZN-65
1460. 81% 1K1,-40

K S *********
304.84 & BA-140
4 •7.2 C% LA-140
610.33 % RU-1.03
724.18 % ZR-95
81.0.77 & CO--58

:1173. 24 & CO-60
1596.18 % LA-140

- Peak is part of a multiplet and this area went
negative during deconvolution.

- Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.

-- Peak identified, but first pealk of this nuclide
fail.ed one or more qualification tests.



6/20/07

Tony:

Enclosed in two coolers are the first 3 well samples. They are all from outside the
Protected Area of Davis-Besse.

MW-iS
MW-iD

MW-26S
MW-26D
MSO1-MW-26D (for both tritium and gamma matrix spike)
MSDOI-MW-26D (for both tritium and gamma matrix spike)

MW-7S

Please analyze to our normal REMP LLD of 330 pCi/liter. If you have any questions, we
can discuss at REMP/RETS Conference. I will bring a copy of our sampling plan.

Thanks.

Al Percival
Davis-Besse

dUN 22 2007

6#)



FirstEnergy BETA LABORATORY
6670 BETA DRIVE, MAYFIELD VILLAGE, OHIO 44143

SAMPLE ANALYSIS REQUEST I CHAIN OF CUSTODY 1-800-4TO-BETA 440-r04-9802 FAX440-604-9800 HA USTODY REQUIRED?
FORM X-2189 (REV. 05-07) . 1 " R YES PAGE . / OF /r-1 NO
COMPANY NAME

ADDRESS I LOCATION -

BILLING ADDRESS.
b~~w__-ft2~

TURN AROUND TIME

(Surcharges May Apply)
- []SAMEDAY,
(y-- El 24 HOURS

[E 48 HOURS
WSTANDARD

ANALYSIS REQUESTED SAMPLE MATRIX

CITY - ,
JSTATE fZIP ODE

I

TELEPHONE NO. I q " 79 FAX NO. RES ULTS

REPORT ATTENTION E-MAIL [1MAIL
[URC j 4 O ERr"--'- - -= E'l- FX••'"[ FAX

PURCHASE ORDER NO. Pr &E'-MAIL.

P
R
E
S
E
R
V
A
T
I

V
E

I-

A

AS =
F=

M-

0=

W=
OT=

ASBESTOS

FILTER-ARSENIC

FUEL OIL & COAL

METAL
OIL

LEAD IN PAINT
WATER

OTHER

SAMPLE
REMARKS:

(Conditions.
Bottle Type, Etc.)

LAB

I.D.
SAMPLE IDENTIFICATION MATRIX

COLLECTION
DATE

COLLECTION
TIME

tl x

_ , 6 ILIi

REUt'IUISHED By,(Signature) " 1/ IDA•E TIM REEVDB (Si~nature• I () AE TIE . ADDITIONAL COMMENTS:. __ '
__ • ___ "-;_"_______-. _ .__-_ I__- __ /RECEIVED. __ __ __ __ ___Y_

RELIN OUIS "I••.•g aur) / D/IEAT•-• TI {RE -" VED BY (Sign ature) .DATE TIM -,r- - _.• ./ -

RMEt•INQUISHED BY (Signature) DAEfi TE
1

BY(Signatu 9ATE TIME ""

CQ1'y DISTRI•UtlfI: WHVIE - ACCOMPANIES SAMPLES, YELLOW - LAB C(OPY, PINK -CUSTOMER

WEBSITE FORM: ORIGINAL - ACCOMPANIES SAMPLES. CUSTOMER - RETAIN COPY



FirstEne._ BETA LABORATORY
6670-BETA DRIVE, MAYFIELD VILLAGE, OHIO 44143 .SAMPLE ANALYSIS REQUEST I CHAIN OF CUSTODY. 1-800-470-BETA 440-604-9802 FAX 440-604-9800 CHAIN OF CUSTODY REQUIRED?

FORM X-2189 (REV. 05-07) 'IYES f-] NO PAGE / OF/
I T - I- -COMPANY NAME

ADDRESS I LOCATION

TURN AROUND TIME
(Surcharges May Apply)

C] SAME DAY
[ 24 HOURS

El .48 HOURS
2rSTANDARD

ANALYSIS REQUESTED SAMPLE MATRIX

BILLING ADDRESS -
C) 61

CITY- * STATE jZiPCODE
A .PP.4o-v "q ~-,' LJL4c

A =
AS=

F=

M=
0O
P=
W=

OT=

ASBESTOS

FILTER-ARSENIC

FUEL OIL & COAL
METAL
OIL

LEAD IN PAINT
WATER

OTHER

TELEPHONE NO. FAX NO.
•. I N-•) •;,• :: EULTS

REPORTATrENTION E-MAIL .E-'MAIL

URHSR__Of_ _ _ _ _ _ _ 4- :\ [• A iE-Mr iAL
PUJRCHASE ORDER NO. '@h~ VEf E-MAIL

P
R
E
S
E
R
V
Ar

SAMPLE IDENTIFICATION MATRIX
COLLECTION

DATE
COLLECTION

TIME

V
E

SAMPLE
REMARKS:

(Conditions,
Bottle Type, Etc.)

LAB

I.D.

If

1-.

RELINQUISHED BY.(Signajture)ý DATE TIME. RECEIVED BY (A~naturei ,) : DATE TIME ADDITIONAL COMMENTS; -'"": .

A .CVED BY (Si.t rD7T

RELINQUISHED BY(inPue AT TIE. RECEVDBGG gau AE IE ADTOA OMNS

lirE L W 
21E'f~ 

Dnp~tZ~ DT, TMI ~DT __________________J__

(2

d.6PY DISTRIBUTION: WHITJ1CCOMPANIES SAMPLES, YELLOW - LAB COPY, PIA - CUSTOMER
WEBSITE FORM: ORIGINAL - ACCOMPANIES SAMPLES, CUSTOMER - RETAIN COPY



- Environmental, Inc.
.-. Midwest Laboratory

'" AJIogh o ,y Taoh- blgm oCo .

700 LAndwehr Road • Northbrook, L 00002-2310
ph. (847) 664-0700- f. (847) 504-4517

Mr. Al Percival LABORATORY REPORT NO.: 8003-100-363
FirstEnergy Corporation DATE: 07-12-07
Mail Stop 1041 SAMPLES RECEIVED: 07-03-07
5501 North State Route 2 PURCHASE ORDER NO.:
Oak Harbor, Ohio 43449

Dear Mr. Percival

Enclosed are results of the analyses for tritium and gamma-emitting isotopes in fourteen

ground water samples.

Should you have any questions or other concerns, please do not hesitate to call.

Quality Assurance

, Manager

SAMPLES RETAINED THIRTY DAYS AFTER ANALYSIS



Report: 8003-100-363
Page 1 of 2

Table 1. Results of analyses for tritium and gamma-emitting isotopes in fourteen ground water samples.

Sample Location MW-12S MW-1 8S MW-18D DBD-01 MW-20S
Date Collected 06-14-07 06-14-07 06-14-07 06-14-07 6/25/2007
Time Collected 10:07 12:30 14:27 14:27 10:16

Lab Code TXW-4117 TXW-4118 TXW-4119 TXW-4120 TXW-4121

Isotope Concentration (pCi/L)

H-3 657 ±118 277 ±106 204 103 764 121 .255 104

Mn-54 < 2.3 < 1.8 < 1.7 < 3.6 < 3.0
Fe-59 < 7.7 < 4.7 < 7.9 < 6.8 < 10.2
Co-58 < 2.7 < 31 < 2.1 < 2.2 < 6.4
Co-60 < 3.0 < 2.6 < 2.4 <2.5 <3.6
Zn-65 < 5.0 < 3.9 <5.2 < 3.0 < 5.5
Zr-Nb-95 < 6.2 < 3.2 < 4.2 < 5.0 < 6.9
Cs-134 < 3.1 < 3.5 < 3.2 < 3.3 < 4.3
Cs-137 < 3.4 <1.8 < 3.6 < 2.3 < 7.1
Ba-La-1 40 < 8.9 < 5.1 < 6.9 < 7.8 < 62

Sample Location MW-20D MW-32S DBD-02 MW-32D MW- 5S
Date Collected 6/25/2007 6/2512007 6/25/2007 6/26/2007 6/26/2007
Time Collected 12:50 12:00 .14:58 9:50 12:00

Lab Code TXW-4122 TXW-4123 TXW-4124 TXW-4125 TXW-4126

Isotope. Concentration (pCi/L)

H-3 328 107 5838 ±237 279 ± 105 .466 112 375 95

Mn-54 < 3.2 < 2.8 < 3.3 < 2.4 < 2.7
Fe-59 < 9.5 < 11.0 < 11.3 < 4.2 < 5.5
Co-58 < 3.2 < 3.9 < 2.6 < 1.7 < 3.5
Co-60 < 3.3 < 2.8 < 4.1 < 2.4 < 2.8
Zn-65 < 6.2 < 4.0. < 8.5 < 5.7 < 3.8
Zr-Nb-95 < 6.2 < 4.9 < 3.1 < 2.7 < 4.4
Cs-134 < 5.2 < 4.7 < 3.9 < 2.6 < 3.7
Cs-137 < 6.1 < 3.3 < 5.4 < 3.4 < 3.8
Ba-La-140 < 7.8 < 11.2 < 14.2 < 3.3 < 5.2

2

The error given is the probable counting error at the 95% confidence level.
Less than (<), value is based on a 4.66 sigma counting error for the background sample.



Report: 8003-100-363
Page 2 of 2

Table 1. Results of analyses for tritium and gamma-emitting isotopes in fourteen ground water samples.

Sample Location MW-1i5D MW-30S MW-33S MW-33D
Date Collected 06-26-07 06-27-07 06-27-07 06-27-07
Time Collected 14:45 10:00 11:55 13:44

Lab Code TXW-4127 TXW-4128 TXW-4129 TXW-4130

Isotope Concentration (pCi/L)

H-3

Mn-54
Fe-59
Co-58
Co-60
Zn-65
Zr-Nb-95
Cs-i 34
Cs-1 37
Ba-La-1 40

704 t 108

< 3.6
< 9.5
< 3.6
< 3.8
<5.1
<4.7
< 5.6
< 3.6
< 11.4

1307 ± 128 2287 ± 154 2975 ± 171

< 3.0
< 7.9
< 3.8
< 2.7
< 1.6
< 28.
<2.7
< 1.7
< 5.0

< 3.0.
< 14.7
<5.1
<4.1
< 4.3
<2.8
<2.0
< 3.0
< 10.6

< 2.7
< 5.6
< 2.8
< 2.8
<4.7
<2.8
<2.7
< 3.9
< 7.3

The error given is the probable counting error at the 95% confidence level.
Less than (<), value is based on a 4.66 sigma counting error for the background sample.



-=-rlvlrornmental, Inc.
Midwest Laboratory
an Ailegheny Technologies Cc.

PRC-33
Form LS-4 Ver. 10

TRJTLUM

uounter 1L),

LSP-2000CA_

LSP-2550T1I/AB D
LSP-2800TR

TIrt. & ContDate: 1)f 0 7 / I /0-1
0.10032g STD 7-36

BKG BKG Sample STD ST)D STD Datea pActivty . se
Time Counts Time Time Counts . Issued

-7g 10O 40C-) C o: 1003.78 01/18/20

Sample ID Volume Sample Remanks

(nmd) Counts

T,< q)17 /?• __

1 t



....... ......

"- Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.
PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

Sample Count Time (min):

Background Count Time (min.):

Background Counts:

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRI/AB,
LSP-2000CA or LSP-2800TR Reviewed and Approved by.

Date approved:

Date Counted: 7/11/2007

Calculated by: Rick

Date Calculated: 7/12/2007

100

200

978

Standard Count Time (rain.):

Standard Counts:

Counter Efficiency:

200

61688

0.196

pCi/L
Sample Coll. Vol. Sample Corr. Activity + Error T..U. 3.00 4.66

ID. Date (ml) Counts Factor A Sigma Sigma

TXW-4117 6/14/2007 13.0 859 0.996 657.061 ± 117.983 148.004 117.809 182.997

TXW-4118 6/14/2007 13.0 645 0.996 3 277.031 ± 105.927 112.428 117.809 182.997

TXW-4119 6/14/2007 13.0 604 0.996 204.222 ± 103.457 107.120 117.809 182.997

TXW-4120 6/14/2007 13.0 919 0.996 763.611 ± 121.148 159.568 117.809. 182.997

(V =Best probable result.



.:4 __.--.-.... ... :. ,
Environmental, inc.
Midwest Laboratory
an Allepneny Trehnotopies Co.

PRG-33
FOmLT.5-4 Ver. 10

Counter 11D:

Th~ITUM
LSP-2000CA

LSP-2350TRI/AB

LSP-2800TR D

Init. & Count Date: E) M 07 / II /0 7
0.10032g STD T-36

BKG BKG Sample STD STD STD Date
Time Counts Time Time Counts Acvity Issued(PC)

goo_________ )QQ .9f3) - 1003.78 01/18/2001

Saimple ID Volume Sample Remarks
(nel) Counts

T/KL- rtti.G .lb 1J0 ____

TXo" 0-o70. 1 OI

jL q _ _ _ _ _



:•i; ~ .............. , ..: t

- . Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.

PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

Sample Count Time (min.):

Background Count Time (min.):

Background Counts:

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRIIAB,
LSP-2000CA or LSP-2800TR Reviewed and Approved bS - -

Date approved:

Date Counted: 7/11/2007

Calculated by: Rick

Date Calculated: 7/12/2007

100

200

552

Standard Count Time (min.):

Standard Counts:

Counter Efficiency:

200

56219

0.180

pCi/L
Sample Coll. Vol. Sample Corr. Activity / Error T.P.U. 3.00 4.66

ID. Date (ml) Counts Factor A v Sigma Sigma

TXW-4126 6/26/2007 13.0 470 0.998 375.031 ± 95.334 108.120 96.348 149.660
TXW-4127 6/26/2007 13.0 640 0.998 703.666 ± 107.841 144.180 96.348 149.660
TXW-4128 6/27/2007 13.0 952 0.998 1306.608 ± 127.627 218.782 96.333 149.637
TXW-4129 6/27/2007 13.0 1459 0.998 2" 2286.564 ± 154.483 347.231 96.333 149.637
TXW-4130 6/27/2007 13.0 1815 0.998 2974.659 ± 170.836 439.145 96.333 149.637.

W Best probable result.



- Environmental, Inc.
Midwest Laboratory
.an Allegheny -fechnologies Co.

PRC-33
Form LS4 VT.10

0. 10032- STD T-36

Coutnter ID:

IThJUIUM
LSP-2000DCA.

LSP-2550TF/J/AB 17

LSP-2800TR --

Irnit. & Count Date: (igV) 0 / ), /0

BKG BKG Sample STD STD STD Date
Time Counts Time Time Counts issued_________ ________ (pc~i) _ _ _ _

00 707 /P P00 a0b_7-:u 1003.78 101/16/2002

Sample ID Volume Sample Remarks
(ml) Counts

1j- I6Q• I3 6-/O
HIa2,ý 1-1 O0.

T• " -. ý79

V 4c2 W__ _

~ ~-I~I ~ b I/76 ~ _______

_ T __ __



'- : lE nvironmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.

PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

Sample Count Time (miin.):

Background Count Time (riin.):

Background Counts:

TRITIU.M
RESULTS SHEET

For any sample counted on the LSP-2550TRI/AB,
LSP-2000CA or LSP-2800TR Reviewed and Approved bt,

Date approved: .

100

200

707

Standard Count Time (miin.):

Standard Counts:

Counter Efficiency:

200

53734

0.171

Date Counted: 7/11/2007

Calculated by: Rick

Date Calculated: 7/12/2007

pGi/L
Sample Coll. Vol. Sample Corr. i E TP.U. 3.00 4.66

ID. Date (ml) Counts Factor Sigma Sigma

TXW-4122 6/25/2007 13.0 515 0.998 1" 327.797 ± 106.767 115.701 114.485 177.833
TXW-4123 6/25/2007 13.0 3230 0.998 : 5838.446 - 236.937 828.626 114.485 177.833
TXW-4124 6/25/2007 13.0 491 0.998 279.084 ± 104.899 .111.554 114.485 177.833
TXW-4125 6/26/2007 13.0 583 0.998 465.746 ± 111.875 128.562 114.467 177.806
TXW-4121 6/25/2007 13.0 479 0.998 254.728 + 103.952 109.572 114.485 177.833

cv- =Best probable result.
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Em nvoiraormental Inc Spect:trum name: 17430. Anl 1

I

am ::ple de e script ion
TX.W-4: 17 3.2-5 LITER.
1.4.-"JUN-2007 0903) AM" S

<-!

Spectr'um Fileniame, C \ler\ '.n1
SI

Accqui sit ion infor mat i on
Start time
Live time
Real time
Dead t4 ime
Detecztoi-"/eoretr, y I.

11:Jul-2007 09:40:27
9001

.0 11.

0z

Detector system
MC. 1 ]nput 1.

Cal i brat i on
Filename: d~l.gl.Cl]b

Cre at ed 41 4-Ma-2007 13: 36: 49 & 20-Mar--2007 1052:5e
MG #23 Geooetry #1
3.5 Liter' water in MB!'

Zero offset -1. 980 kV G ain
Luadrat ic I. FE-..07 ke mV /ch.ahn e- .l.2

Library Files
MIain analy s is Li. 2a'r• '
Library Match Wid'th:

.50Z1 keV.!channel

1 :i. b
... 00. Z

Anal ys i s paramet ers
Start channel.
St op charine I
Peak rie.jec:ctlcn level
P in a 1< in erCa'c 50i - e ,:L'

Sample Size:
Acti:vity Scaling factor

120 for an of r.i 58. . k eV
40,4.8 for an enerrgy of Zc26 . 0f! 1(36,.V

30. 000%.
3

30 . 51 0

!.cu.,;OUE--,6 i ( 1.0 , c00i0E +t00. 3,.5000Cu E+00)
-. 2. 8571E+025

Det ect ion 1 li it method:
R I SO m• t hod

Add it ional randclom er'r or: 1. 00 00c000o,,E:-00
.d d i. on a 1 . y s t e, m at i c er r o ar 1. 00 01.c1000•i0E+08
Fract i on Li m it : .000%
Bac-l-,.ig und ,wid "th. L.-'t i othlod "(ba.sed on ;iectr')m

2Correcti onis
Decay •.corc.rect to date
Decay during acquisition
Decay during collect:i, on
Peak, ed mci h'•o.e , r.]r und. c orr-.ct i on

St a t u.s

YES
NO
yE S

Comments.'
14-.Jun-20c2c7 09:33: 00

•2007 . , c,4 Fibc"7--•pr ....200rF i. 8: :.. -'.

Acbaor pct ion (Int ernal) ) NO,1
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Environ mental Inc Spectrumii names 1743O. An 1

2:

Energy cal i brat i on normalized difference: .0378

•n* ".* '"1-*** -- U N
PEAK CENTROID

CHANNEL ENERGY

I D E N T I F I E D
BACKGROUND NET AREA

COUNTS COUNTS

P E A K
EFFICIENCY

* AREA

S U l M A R
UNCERT FWHM

2 SIGMA % keV
SUSPECTED

NUCLIDE

705.66 351.5. 100. 98. 7. 057E+03 5'121.1 1., 483 P-214 s
1023.68 510.8, 152. I.A. 854E-'-04 37.56 1.732 TL--20B s
1219. 29 608. 84 G~ 3. .E..-'3 !44, 63 1. 847 J "--214 D

s Peak fails shape tests.
0 Ptak ar'ea dec onvo.,uted.

; D E N T I
NUCLIDE PEAK CENTROID

CHA-C-NNEL [EI.NIE R GY

F I E D
BACIG ROUNEI

COUNTS

P E A~ K
NET AREA
COUNTS

S U M N1 A R Y
I NTENS I "F UNCERT FWHIMV
CTS/SEC a2 SIGMA X.I. . k cV

CE- 144
CE-1 41
1-131
B A - 14.171
LA- 140
11-131
B E- 7
LA_- 1 40
RU- 103
BA-1 40
CS-134
RU-- 103

RU- 106
I-131
CS- 137
Z R-95
ZR-95
NB--95
CS-- 134
C0-58
NN-54
FE-59
ZN-65
CO-60
F.E--59
C0-':60
K' -40
LK .-71- 0

27 :.,52
2'95.50
57,1 ý 00
6 11.320

'733. 70
957. 010
976.33

99/4. 73
1076.67
1211.2•3
1222.27
1244. 64
1273. 47
1320. 08
1446.06
1512. 78
1533. 18
.1 591..0 7
1622.51
1t668.52
2197 1.3
222•:7.78

234". 12
,2584. 56

_,5% 922
2932,0 . 01
131i, .. 3

134.. 014
I 4 .6 '215,. ....
284. 07
7304. 23 '

327.05
.365.3;7
4.77. 44

148£7.. E12

496. 34
537.39
604.70

610.33
E,21. 54
635.9P8

S59. 32;
722. 45
755. B7

766. 09
7 )5. 09

83.3. 91Z.
10918. 73
II 14.0. 8
1 174. 37

13 ..7, 23,"
1t.4.6 .90
I. ,1ý : . ,:

363C
24!5.

39.
I -6.•
138.
74,

16.
48.
59.

41.
100.

48.

16.
1.2.

C7.

11.
1.8..

11.

17.
2.-

32.
14.

0.
9.

35.

122.
0.

1.7.
17.
14.

5.
10.
142.

35.

25.
7.

34,,
1.

3.

.8..8.3.

BE,

El-.
1.1.
66.

000

.' 171t12

0 01.

,00

.0;

,* I~ji/

'002

.01

12101

000

I0@3
0000

001.
..001

.002
,2000

;, IZII'

.121.1

:.001

23QS. 74
378.220

:1249. 00
392.66

138. 45
144. 71.
80rzi. 00

E15,.. 9 G
:1. 67 c96

124.. 54
412. 25
2.'77. :1. 9

265.33
1.0 0.73
109.79
;01.3I. 3G
34S. 4 1

90 E4

17 5 . 9?9

112.33

30 I. 70
I6;2.o 26

105'. 9 C

1. 789
,t 065s
0001s

-4.35s

676s
968S

.4,:2.1. S..912s0

1. P845D
1. 846D

9 929 S

•676s
1 /4-9.5

•923s

964S
504 s
3584s

.789s

.I. , sa
192.4ý55s

SPeal.k 'fails shape t ests.
Pr- F-'ea<k ar ea .,-on vo , it ed.
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Envir'onernenta..l Inc SOpectrnm namle: 17430. Arn1

.3

S U M M A R Y 0 F N U C L I D E S I N
TIME OF COUNT TIME CORRECTED UNCERTAlINTY

NUCLIDE ACTIVITY ACTIVITY COUNTING

S .A M P A. :
S: CIGMA

* ...* .* *

BE-7
K -- 4 0

MN-54
FE-59
CO.-5

ZN"65
Z' -95
NB-95
RU--103
RU- 10
:1:-.1,31
CS-1i34

B A-.. 140
LA- "140

CE- 141
CE'-, 14.4

pCi /LITER

4- - --I..- +-.-- +I- -- --- F-- +

1. 5219E"-,01.1
7. 9133E+01
2. 1; '03E+00
5. 0496E+00
2,:. 1108E.+00
2. 95j16`E+00

4. 6532E-00

5. 2207E+00
3647 3E*00

3z.-

1. 9BOO E+0 :1.
3. 74"0E+00
3. 03970+00

4 13, +00
B. B25SE+00
2.06OHM=-@

7. 1/463E+00
3. 9173E+01

pCi/L.ITER

- - 4. .-- ..-! .+ - .
2.1. ,6E+0 1
7. 910'E-O1

274.065+00
2. 9;5.4-+00
7. :,-245)• iZ 0u:. 9805+0l0
6..9942E'+00
6.2C214 E+00•
5. 71-'•7E +.0r1.,

2. 0841E+01
3.8683E+01
3. 116IM00l*,2%, .4 19 Z.t E. 4. , "'7

3. 80 +0.1.

S. 940E.E:.'-00
1.2'7.1 4E+ 01.

4,,IEI3 E-.-O 1.

pC i /L T E R

< MDA %val.ue printed.A Activ:tty printed, but activity < MDA.
.... ..... , R Y . .. .... . . . . ... . ... .. . . ... .. . . .... .. . . .. .. ...:. . .. . .. . .

TOTALt ACTIVITY ( 58. 1to 2026. 1 keL) 0. 000005.O0E+ pCi!LITER
TOTAlL. DECAYED ACTIVITITY C 5.. 1 to 2026.1 ,eV) 0. OOO0Z00OE,.00 pCii/LITER

:133. 54 %
32.8.76 &
4.97.08 %

621.84 %
756. 72 "
834. 84 %

12"91.60 &

S ! m m A
CE-: 144

LWI W1 1
R U-"103
RU- 106

MMlN-54
FE.-59

R Y 0 F
145.4 44 %
364. 48 &
51•7.32 %

636. 97 &
765 79 %

1,-.' 25 %
1332.50 &g

LL I SiGE-- 14-1I
1.-131
BA-140
1.-,131
NB'-95
F E-.59-:
.C:O-- '6. 0

C A R D E D) P E A-•
2B4.30 % 1-131
477.61 % BE.-7
604.70 % CS-134
661.66 & CS-137

795.• 4 , C " 1.34
1115.55 & ZN-65
146@.B1:I % K<-40

84 1 %, B A-140
487. 02 % L.A-14.+0

610,83 % RU-103
'724. 10 & ZR.-.'9i5
810.77 % "0.-58

'117Y".24 & O--60
15.. f 1.S % ... A-14.0

°b

F-,eak :is part of a 'u.jtiplet and "thl":i.s ar'ea went
neg..at:ive durinT'g deco.nrvolu(tiOn,

? .... Peak is too narrow.
@ - Peak i.s too wide st FW2.5H,. bu.t o1 at FWt-.
% .-:Peak fails sensit:iv:ity tes:.t.

S: - .Peak identified, bu.it firr"t pea -k of this nuclide
fail.ed one(.:,u or mio'-re te.-•s.i f 'i- *"
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En.vi4 OTIronmiTIal it -3 2c Spe cutr im ri¢•ame: 37440. i'.

I3

Sampl e ,_1de ecr.i pt .iorn
TW--41. 1 3. 5 LI.FIER'

t'4-JUN-2.0JN*P 7 09 :33 ,A M3

Sp.CtPum Filenamer." C:>\L:;er\37440. Pn1

A'

'p
•.-lc ui s i tii n I 0 inIformait ion

Start time
Live time
Real ttime
Dead time
Detector/Geormetry IDI

1 -Jul-.21007 1 1:41:49
7721.

77 30Q

3' & 0

,Dett sct; , ys t em
MCBI Input 3

Ca librat ion
Filenr•me: D3gI. Clb
Created: 14-.Mar -P1007 1.13:1. LP, 134-Mar-2007 14i5:..43
IMG .T:'.23 IS[.OME- TRY # 1.
3;5 L..iter in MB

Zero offset -. 110 k:eV; Bain
Quad a•atic -. .... .25..7 . . .-V/c .ann el...'

.500 keV/cl":anre Ti.

Library Fil.e
Ma in analysis library:
Li hi' :ar'y Itac.tch J Width:;

Analysis parameters
Start channel
St op. channel
Pmeak rejec'tion level
Peak I CaT'ch . it isecv i t i y:
Sample size:
Activity scalin'g factor'

2lib

120 For an ofr 7--y cD 59. 90k 2 V
4048 for O' .n energ',y of 2024.09keV

3.3500

1.. 200ii?:OWE+0li 1.. i•;: 2iE40@n 3. 5000E: +00)
= 2. 8571E+05

Dete.ction limit met;hod:
RISO method

Ad d i i t i n o i ra r Ti n al o . :e rr r' 0 : 1.. 00 2i000E.1E"•O00
Add~i.tional systemat~ic err-or-: 1.,OOO0O0E-+00''

Fr'acition Limit: W000%
Backgr~ouind widthl be;'t methocr (based on spectrum),

Corrections
Deci ay c::orrect to datrte
Dem:::ay during acquLi tion
Decay dur ing coll ec:tion
P-ea k ed d zec k g ro cu nd co 0 r'r e c t i oTn

S-i; t .'I Lt
YES)

YES

Li: oi IO~t l' e ]'C
4..4Jun..-2i07 09 :0:0.

L,.IkLC" i.p

b.: 1g ':,w.1pbc

3-,PA-~ t.... r Z Z7 4i4

. 1" " .., - 4-, 4 - - i *r - 4,. - ., -., -1 1 '1 MIFI
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Environmental. Inc ,.Spect rum naie: 37440. Ann1.

f!

Er~ergy calibration normalized differernc:es" . 0113

,-.. ..... .- -x., * U N
PEAK CENTROID

CHAI'NNEL. ENERGY

I D E N T I F I E D
BAC1KGROUND NET AREA

COUNTS COUNTS

P E A K, S U M M A R Y .*.-*.**-. .
EFF I C I ENCY UNCERT FWHr",M SUSPECTED

*- AREA 2 SIGMA % keV NUCLIDE

590.31 295. 10 73. 53. 3. 59J1S.. 3 50.. 03 1. 4..-":39 P,-'B-E2 14 .
704. 23 352. 07 76. 83. 6. 4.9EE-03 47. 40 .959 PB-214 s

1021. 42 510.69 . 7 1.39. 1. 430E+04 32 .. '2.2.85 TL-208 s
1218.01 . 608.99 33. 51. 6. 030E.+.3 42.05 1. 362 BI-214 D

s Peak fails shape tests.

D P-eak area deconvoluted.

. . *.- ..** I D N rT I
NUCI.D.T. I:E PECAK CNT REI I D

[.CHANNE:L. ENERGY

F I E D
BACIKGROUNE

COUNTS

P E A K
NET AREA
COUNTTS

U 1.1 M .M A R Y , .
I NTENS : TY UNCLE RT 1: W1-41M
c ":,-SEC ; SIGMA V. keV

......" .4.f + . ...... -- ..-.-.-. +......-' -+, - -+ -.-.-. ..- o- .--- .-+ -+ - - -, -' '- - 4 ---- + ..... .. . -.4 ...... 4-. - -- . I- ---- .. -

CE- 144
CE- 14.1
1.-131
BA.- 140

LA- 140..

RU-I03
PA- 140
CS- 134

RU- 103

1: ̀-' 1_31I
CS'z.'-:- 137

ZR-95

ZB.-.95CX~
S-.:tr 34

CO0-58
MN-54

FE-59
ZN-.65
CO...,-:.-

'0--100

CA--14.0

EG•G. 656
292.72

568.00
609.43
E56. 51
730., 00

.95"4. 59
975.53
996.20

1074,. 0•

120:9. 42

1220.P 8
12' 11. 2. 0, 0

:1. 3 E' 308

1446E.22
1513.91
153.21,(1. 0Q)
1592.. 47
1623. 13

1669.67
1196.00

2-2 1. 43
3188.50

133. O
1.4.6,2S:
283. 94
304.66

32b. 20
364.96

4.77.27
487, 74

49.00P8.08
536.99I
604..70
610. 33

20. 19

1. . 5 02
723 12

756. 97
750 i, 1

-79..25
8.51 8
834.8P5

1116 16
1172• '., 89

1491 ". 40
1332. .

,.1.4.60.79

h1594.33L "

116.
1./I9..

5 0.3.

I+. I" I

40.

2.1

22.

.35.
11..

5.

• 7.

9.

4.

2.

7,

46.
60.

Qtl.
37.

2!3.
3.

15.

6.
0..

3.
5.
a.
9..

4,,C.-3.
9.

0..

1..

3.

9).

,,.006

.005

0000

.000
.273.

.000

• 001

.000

.000

000
.000

OC11711

001
.0012

, 0700
,,007
.0817

.12 '.8.45
1ý25. 59

:1. 2 5.74.
92. 53

176.98
,g79.0

2! 3 Ti . 7:1,

103.. n1.
304. 72

2 :51. 40FD
4"1 7j. 0 0
4.4.7.21.
1 B . 57
149. 40

'I0I 017

1;i100.00
296.. 63
137.60

, .i2,'1 1I
382. 97

34. 93

,6., 67

1..4072s;

s01"-,~

7 "4-5,s

6129s

1517kB791

1. 3C.,0,I

1t.58's

.00%

:L0,s

.971.

" 31. s

. :158s

1.429736;2s
1t.,91.0

.,750Zs

j; Pekfais S.. hape e s:-,
D FPeak ar'ea ý..ec:o, v o 1 ut ed
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Environmental Inc Spectr'um nae: 37440. Anl

S U M M A R Y 0 F N U C L I D E S I N
TIME OF COUNT TIME CORRECTED - NCERTAINTY

NUCL I DE ACTIVITY ACT I V I.TY COUNTING

S A M PL E
2 SIGMA

BE-'7
IK-40
MN-:54

FE-59
CO-58

ZN'-65

ZR-95
NB-95
RU-103
RU- 106
1-131
CS- 134
CS- 137
BA-. 14:0
LA- 140
CE-I 41
CE- 144

pCi /L TER

----F-A-,+-- .. - -- +- ....-

;22, 9590ýE-+0,1

6Q 0769E+01
1. 7185E+-1-'00
3. 0972;IE+,E.00

2. 3646E+00
2...5997E+00
3. 2047E+00
4. 9250E+0071

2., 9364E+00
2. 1183E+01
2. 9092E+00
3. 3842E,+O0

I. 32'8E+00
1.0771E.01
1. 1713E+00
5. 8988E+07-0
2. 3687E+01

pCi LITER

.-- . .- +---.

4. 2091E

e. 07695E+01

1 c¾.NE -00
3. 0S2GE:+00i
2.S252.E+00
3.8715E+021

6. 603GE+00'
3. 2 0013E + 00

4. 7373E+Z00
2. 2.292E7s0 1

3. 0230--E+01
,. 4S95E'00
1.. 83SOE+OD

4. 919 E .1+0 I.

1. 5 121E..-iZ 1
2::.5300-.,,bE", 0:.1

: C i /IL ITER

< MDA val.ue printedl.
A , Act ivit y printl:ed, but act:i.vit y M !D A.,

TOTAL ACTIVITY ( 59. 9 to 2024.1 k; eV) 0.000 0,I01I1100@E+"I• pCi/LI'TER
TOTAL. DECAYED ACTIVITY ( 59.9 to 2024. 1 keV) 07.0000071-"7•@OE+7006-IZ0E0 pG ILI.TER

133.54 %
328.76 %
497.08 &
S21. S4 &
756.72 %
834. 84 %

1291i 60 %

S U I M A
CE- 144
LA- 140

RU-1.,03
RU.-- 106

ZR-95
MN-54
FE.-59

R Y 0
145. 44
36.4.. 48
537., 32
636. 97
765.79

110 99.25
1332.1•.50

F I.D 1 S
SCE-141

%BA-.140
" 1-131

%F'E-59

% CO-60

C A R D E D284.30 %

477, A1 I
Z074. 70%
661. 66 %

14 0. ,1 %

P E .A
F .-- 3 :

BE-.-7
CS- 134
CS- 137
C ý,.-.. 12,4
ZI\I -"tE, 5

K S
304.S4 % B.f-140
487.02, 0. & LA. 140
610. 33 & RU-103

72416 & ZR--35
810. 77 & CO--58

It17 3.;t. % CO---60
1596- 1 & LAn-140

-- Peak iis part of a multiple, t and this area went.f.
negatEit ,ve du'ring deconvl..1t ion.
P - Peak is t"o 0 n a ro1- ) w.

- Peak- is too wide bat o- a...t FWH.
%- Peak. fails sensitivity test

- Peak identified, but tfirst peak., (if this j uc.Lide
fa:ied one or more qual.i cation tests,
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Environmenntal Inc Spectr',.rum namei zi 74 I 9:1, 7,,An.

I

Sam ple 1 e . scr i pt .i. on
TXW-4.119 3.5 LITER
1,4-..JUN--2it07 14. 27 AMS

spectrum Fileame: C\Us er\87417,_7.,rAn1

- A

Alcqu iq sit i on information
Start time
Live time

Dead time
Detect or/Geometry 1E

11-Jul--2007 1.1:41:39
0101

05103
. 03%

0

Detector system
r,,C 5 Input 4

Calibration
Fi.lename- Dr gl,[]. b
Created: !4-Mar'--2007 15:2041 & 15-.Mar-2007 .1.E207: 06
MG #23 Geometry #.f1
7, L1 iter v-a t e'r in M1

Zero offset .105 keU; Gain
Cuadrat ic .293E-07 .eV/channe I"2

L.i br' ary F'i l.es
Main analysis l:i brary: .2
Library Match Widcth:

.. 500 ReV.channel

5. ib

Analysis paramete rs
Start channel
Stop channel
Peak rejection level
Peak search asens iiitivit~yg
Sample Size:e
Activity scaling factoor

120 for an energy of 60.1[ V....
404. for an energv of 2024. 3...V

30.,000%

3. 500
1. 0000Z6E8.,S/ ( 1 .000E:+0* 3,5000E+00)

= ~2.a571E+05-
Detection limit method:

RI.SO method
A(d:d it i ona 1 random erv'o;" " 0000 E"00
Add:it-iotral systematic erroa 1,0000000E+32i
Fr, action Li mit: .000%
Backh gcr.oun dd width: best method (bay. ed on spectrum).

Correct ions
ne'>--v corr ac1t to d0--"t a
Decay du-"rig acquis ai:t i on
Dec~ay durinig collection
Pe aked back "gro uncd correct ion

St at Ut

YES
Y E S
NO
YES

Comments
14--Jun-2007 1.4 7,.. 0

b..,¢.d, p bc

1 6-" :ip',... 28 2r7' 1 4. 29 :: ;'-"22

P.bs3 orpt i. 'a n(Irr t awn a. I. I~ .iONO
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Environmiental Inc Spectri.m namiie: 87417. Ant

Energy calibration normalizecd differenlCe .346,L

******U***** U N I D E N T I F I E D P E A K 3 U 11 M P1 R Y *
PEAK CENTROID BACKGROUND NET AREA EFFICIENCY UNCERT FWHM SUSPECTED

CHANNEL ENERGY COUNTS COUNTS * AREA 2 SIGMA % keV NUCLIDE

703.59
1021.67
1218.53

351.88
510.91
609.34

78.
79.

83. 7. 1. IE-4-03
173. 1. 973E+04
78. 1.0222E+04

44.. B(6
30. 05
31.26

1.676 PB-214
2.319 TL-208
.1.793 BI-214 D

s Peak fails shape tests.
D. Peak area deconvoluted.

*************** I D E N T I
NUCLIDE PEAK CENTROID

CHANNEL ENERGY

F I ED
BACKGROUNE

COUNTS

P EAK
NET AREA
COUNTS

S3 U N M.A R Y ****.:1-********
INTENSITY UNCERT FWHM
CTS/.SEC 2.' SIGMA % IeV

CE- 144
CE-I 41
1-131
BA-140
LA-140
1-131
BE-7

LA - 11.
RU-- 103
BA-140
CS- 134
RU-103
RU- 106
1•131
CS- 137

ZR--95
NB-95

CS-134

MN-.S4
FE-59
ZN-65

CO.- (i7]
FE-759

K-40
LF-1,5

5E66.90

608a. S.7
657. 94

1074.. QL!4

1209.24
12202. 50

1246.53
1273.27
132.7. 1CS"
1446.. 92
1512. 91
1530. 50
1592.. '2'0
162,I. 00
1E,69..102
_:'200. 2 4

;::.2-32. 50I
2'35.4.95
.! 13.33

°6458
2.92.;2.. 8B
3 194.-'

133, 514
146.1 5

304.52•
329.05
,. ý2. G4D

477. -'6
48o3 1
5Q0. 420
537. 0:8

604. 70

ý623 3.5

36. 72
663.67
723.54

765. 34

710 ,. 09

034..o4.

I 10 0.2 ,4.

111 1.13
11173. I1.

1291. 2
1332'.. 4G
1461. 623
15 97.33.

168.
1.18..

57.

86.
66..
3~;0..

39..

20.
29.
35.
4 1..
14.
2:2.
22.

12.

7.7.

5..

1.
2.
15.

15.

9..

5.

11,
7.i

.1
10.

0..

29.
12.

15..
3.

1.
0.
0.
7.

16.

.10..
4.

.7.

.000

.001

.001

,004
,001

000
000

.001
2,00.

.1001

.000

.004

.008
I.000

.000

.001

'2000
.001.

...001

1W05
34•7..83
436. 35
415•.69
105.51.

..100.50
102.73
233.12

97.04
1171.09

158.33
.00

!18.1 i3
371. 18
149. 11
1353. 3
2.64..,58

763. 03
.00
f1.12 0. 1

1102..66

93. 94
212. 13
100.96
a2.2. 11

447. 21
41.82
90.. 47

1. 52
.633s
.913s

1. 000s
579s
941s

.578s
... 460s

542s
.0001!s

1. 7901D
1.2 183D)

B63s
59'7,,

595s
552s
9iý7s

000s

.630S

2. 705s
. 394s
.,673s

1. 740.

'1.2;0l.-

S -erak fa is; sh-a.pe tests.
D Peai area deconvoluted.
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Environmegntal Inc.? Spectrum nname B'7417. Anl

-x**** SUMMARY OF NUCLIDES I N
TIME OF COUK'NT TINE CORRECTED UNCERTAINTY

NUCL I DE AC' I VI "[Y A"CT I V I Y . COUNT I Nc

S A N P L E
,= S I1 31A

.• e4. •, •,• J,.lo

BE.-7
K-40
MN.54
F'E-59
CO-"58
CO-'60
ZN-65
ZR-95
NB-95

RU- 103
RU-. 106
1-131
CS- 134
CS- 137
BA'- 140

L..A--:. 140
CE- 1 41
CE- 144

pCi/LI.TER

2X 5714E+01
1:.- 301218-+01
1.' 359E+00

In. 6 :!87E.-Ma~n
2. 3502E+00

4. 7897E"I00
1'7. 125E+00
.2.4789E+00

.3:4571 E+12.0
3. 8467Eri+ 01
4. 224'2.4+00

-,,S,=a5E+i.00

79. '71713 01'H-.1-0 0

1.160.E+00
5,. 6719E -I-2 I1
,3,. 0212E-+0-01

pCi / L I TE R

------------ ---- ---..... I--+-4.... -,...

3. 6480E.+0O1

8B. 3008E+01
1. 73,5.-+-00
"7,, 8 94 1E.-+ 0Q
7. 1059E+00

2. 3731E+00:
5. 1700E+00
9. 475SE+00-

4.21'0E+00
5. 5573E+00
4,. 04-E5E+01:.
4. 31 Al1 E.+O 01
3]. 2 313 E- + 001."

3.6347E+00
4.. 12. fl30 0E" 01

1i. Q'i 0 &ý. E 4" IZ! Jý

-3,.-2-25 "31+0-."1

pCi/LITER

S< N'IA va 2. ue prin ted.
A Activity printed, but activ.i, ty < iMDA.

TOTAL ACTIVITY 60. 1 to 2:?¢24.4 ke'V) 0.. 0 001 p0i/LITER
TOTAL DEAIjD fACTIVITY ( '0.1 to 202'i. keV) 00..0IIII.0000E+00 pCi[,LITE.-F

•-**'** S ULI M M A R Y 0 F
.14.5. 44. X CE-'- .41. 284;'X.,30'? %

3,4.4. & 1-131 477 .1 %
537.32 % BA-t140 60070 %S36.97 % I-131 66I.S.6 &

765.79 ' N.- 95 795.84 %
1099.25 % FE-59 1 15.55 %
1332.: 50 % C0',-60 1460.8 1 %

D 1 S C .A R D E D P E A K S
,[-131 304.84 % BA-- 140 3;8. 7L % IA 1.40
BE-7 F8.1-7..02 % LA"1'I40 497. 08 & RU-'0,
CS-1 134 6010.33 & RU-'I3 62" 1.84 & RU'1""I.G
CS-137 724. 18 % ZR-95 756.72 % ZR-'95
CS-.134 810.77 % CO-'-5 8134. 84 % 11N-54,
ZN-65 0173. 24 % C:0--Q :1,291.60 % FrE,-59
K.-40 15918 % .LA.-140

-Peak is part of 6 ntultii lyt and tt'his area went
'ne..gative during deconvolution.
Peak i s "t'oo n•a'rrow..

Pe a.1k is too wide at FW25Mi but ok at F.WH
% .. Peat fals sensitivity test.
$- Peat'k identified, but first ,l of this n.c ido

failed one or more qualific..ation tests.
+ a Peak iity hi gher th co u'tnt :Ln 'uncerltain y ra.nige,.



EG&G ORTEC 8 V - 1 175) WAN32 14W:2. 9 11--JUL-2:007 14 :45 07 Paqle
Envitru."onmental Inc: Spect'rum name-: 17431. Ani

1

Samp1e d I c C ipta:on
TXW-4 L.1:0 3. 5 LI TER
4 4"-JULN-21Zi07 12 .00 ý"2!

-1~
Spectrum Filername: C''\User \17431.AnC1

A c- q u•i s i t i a nn f o r a t i o n
Start time,
Live time
Real tiae
Dead time
D..t ect or/Ge ,met ry ID S

-J u1 -- :07
8500

:1.2 :2:3n 1i8

?51 1
.13%

1! 0

Detector .' yt em
MCB I input .I1

Calitb'rat ion
F ile.,name; dlgl. Clb

Created : 14-Mar'2007 1.3:36:49 & 20-.-lar-2107 13 52.513
MG '23 Geometry #1
3. 5 Liter water" in MB

Zero ofKfKet .- 1,9130 keV,; Bain
Quadrat i c, .1 2E-07 e V/chann e l "'2

Li brar'y Files,
Main .analys.is library: 2,
Library Match Wid'th:

50.1 keV/channel

l ]ib
. .. 0

nnalysis parameters
Startt channel
Stop channel
Peak rejecti on level
Peak searich sensitivity:
Sample Size:
Act ivity scal ing "factor

120 for an ener'gy of 58. :'13keV
4048 'for an ener2gy of 20126.. 061

30. 0900%.
3

1. 00001+061/ ( 1. 00O0E+00* 3. 5000E+0Z'0)
.. 571-E+05

Det -t :i on li mit m.th ad
RISO method

Add itional randlon• error: 1.000.00EfO+
Add it i na ays t e mat ic error o E1 i@00i f,0E + 00

.Fraction Limit: . IZ0iZ%
Bactkgrround width :.L best method (based on spectrum).

Co "rrect ionas
D•Ie.:.ay crrct ; date
Decay during acquisition
Decay during ,ellaction
Peaked back gro und correction

St at us
YES

N10
Y E S

.Comments
14-Ju.n-2'07 12:010 : 0020

b g I W. " b....bkc r2t .. 1 805

1. "7--C pr-.201?37 118 0 •1. 51

HLi sorption lot ama 1) NO



EG&G ORTEC G V - I & 175) WAN32 I4.02, .0 .1 1-JUL-200'27 1045:07 Page
Env ir'onmleltl: al In c .p.ctrum same 17431. Anl I I

.4

Energy cal i brat i on norm al ize d ifferenc,. . 2708

• *: ... *: *4 *•• •.., ,I *<., IJ N',
PEAK CENTROI D

CHANI'NEL ENERGY

I D E N T I F I E D
BACVGROUND NET AREA

COUNTS I COUNTS
EFF XCI ENCY

* AREA

* S U M M A R
UNCERT FWHM

2 SIGAN.% keV
SUSPE.CED

NUCLIDE

I
:i

-I +. .- .+ + - - .+ .-- .+ - .+ .-- -- -- + .- + -. + -.. . . . ... -+ - *. -- + + -. . -. +-+ -- - 1 .. ....... --. -.+, -. + -... -. . --- + -... -... .. -- . + -. + . .4.

1023. 510. 78
1219.770 609..04

10/8,,
52l.

203. 22 0@91E--04
90. 1. 34.6E+04

28. 4 2. 342 TL.--208
39.46 1.00 B 1-21 -4

s Peak fail.s slhape tests.
D Peak area dec~onvosuted.

:,-." ' **-- **~~.* I D E N T I
NUCLIDE PEAK CENTROITD

CHANNEL. ENERGY

F I E D
BAC!{G .OUN- I,

COUNTS

P E A K
NET AREA
COUNTS

S U M N A Rl Y
. NTENS I T'Y UNCERT FWH4

CTS/SEC 2 SIGMA % keV
f-f-f-f-f -+-+-+-+-+-+-+-+-+-+ -f-f-f-f-f-f-f -f-f- f-f-f-f-+-+-+"+-

CE-" .4.4[:- 14

CA- 1 40,1

1[ -. 131l
BE-7

LA-140
RU- 103

A"- 140
CS- 134

RU- 1 06
1-131
CC- 1 37
Z R"Z"957:

NB.--95
CS-Z 34

MN-.54
I-*- E- .- 5 9

CO..-60

C00.-60
K-40i l.
LA-- 140

S271. 19
293.00:,u2
572. 99

4.1. ;2. 30
656.79

727. "•31

95.1
975.0i0~
993. 7B.

1'01S. 72

121 !.0¢3

1241.,,48
12'74. 233

/ 324. 94

4 ,5 1 o ý t.i: 1,7
1513. 70

158"., 84'4

1.6 2 0. ', 67
1813. 7a

2 ;-_'3 . 50
2.346.51 00
153,,i: P "', 341-121
2S,5.73
292.. ,6

31`91 71.

133.87
144.803i '.1 -, c" vi::

.... 4,,I (•"•'•

-; ý 72
ILg , I362,:. 37

.i• .. t U :

478• . 15,

4195. BE:,

619. 96
3:, G, ý• 4i 1[

661.~7/
724ý,9
-, :,: .I..7"

,' ',S. 13:'

794.48
30.. 92
831.52

10 V ', 70
1:1.15 -4' 7
.¶.17,?, 3

1 ;"91 ..

1 .I 1. 3 ..

159G r,Z! 2

326.
-5.
91.

15.

20.

14.

7.
2,-

1 .

7.

19..
I .

59.
7.
C,

27.
5.
1..l..

0l.
20.

9.

1).

9.

0.
-1.

,-ti

,,iZi C.!3 2

., l "t 0Q1 iZ1 1.
.002

001

FZ 0 I~'11
.003Q! C21 0. 0:L 2,10

.0017b

,, 0001

2. 0 17)g

,, 000'I~

,,i2 '1121

12, 217 121;

10. 78
1843. 91

-3v!1z. G 1
3;- 3. 9

2-1 0. ., 6
3G2. 9c-
j. ?c.i 413, S). 4.4

774. 0
Z01 . C5
25B. 20

.00

00
137.48
•,S 4 .r.• 9. 7¢4 99 90-. 6'7

ý`,' 4 . 4 1.
324. 04

1 .65.2•7
2G2-4. 53

rr7)

5 k .l ZIALII Z

275. 2
41D. S.:,

;2ýi74-, 1;5i

1. 932
1 .6%;.

5.. 62,s711.244s

5i.!i 1.is
E S214;Q1100 S

107s
*313s

1 2l /Z 7

1. Q 1.,5s

1.5 44 s

4. 1D, 79t s

)501

10.3

*45i21;
i. 95

,. 3 ,91

rPeak fails shape tests.
0 Peak area d'c=:onvo :l utIed.



EGG ORTEC G V - I ( 175V WAN32. .4W0b-.96 - 11-JUL. 2'007 :4.-+45:017 Pajge
Env ironme +ntal Inic Spectrum na.Ie. .,..1 on

3

S U M M A R Y 0 F N U C .L I D E G I N.
TIME OF COUNT TIME CORRECTED UNCERTAINTY

",IACT.I U i TY ACT ]:V ITY COUNTING

2 M P L EG

pCi/LITER pCi/LITER pCi//LITER

.+.. -- + -- l',- -+ ' - , .+- ..--.- + 7 + .-...- + .4 . +-,.. ......... -. I." ............- t.. -4.....

BE"7

t:111%.! -. 5 4l
FE-59

ZR-"95

[illj 1-.1

RU-" I 3
R U-106

1:--131
C S-.-134.
CS-. :137
BA-1 ,
L.A-' 14.0

CE-141
CE- 144

3. 2230E+01

3. -395-2E-+-00

4. 4676E.--00
1. . G743E+C
'. 50174E+00
2. '7793E+00
0. 1. 766E+00
2E.95:'E+ 00
2-. 3551-2E+-Q00
3, R' 195E+01
4. 02.115E-..00

*,,u ...J .. .113. 25'24E+00
2. "79SI E-i.i.10

1. 74E0

3. 9 32 9E +01A

4. 580;2'E+0 1
2. G214 E"+ 0. 1

3. 6051E+130
G., B-045E+00,727

2. 1817E-Iii1000

;Zj 0011. E-+ 700

5.5957E+00

, "724 E.-.1-21.0
%13""t -. ,7 t "9 47E 1, 0

4-. 1525Eil01
3. 334. 1 E+00

4. 7"4 33E-.21.
7. 7(55E±"-,0

4C Q2000E..0 1.
< IYtDA Va]. e1 r W pr" in t ed.

A Ac:'tivi'ty printed, but ac'tivity ( rDA.
S U M I 'l A ............. . : ." ....

TOTA(L ACTIVITY ( 5.8.1 to 2026. 1. keV,) ,1 0. 0000121OE"+0I1 pCi/LI TER
TOTAL. DECAYEDr ACTIVITY C 58,. 1 to ;2026. 1 L-eV) 0. 001200000u1E+-00. pCi/L1TER

********S U M M
.1.33.54 % CE-144,
32S.7S & W -.,.,1'.6+
49- OB'7.lt & RUI- 103- L..C, ,/. -.,l1+
(..' .1, C 7 I .. I: 1

63.9 % NC-131
765 '179 % NB-95

:1099.2P5 % FE.--59.
133;2.50 % CO-.-60

A R Y OF D I B
.L., 44 % CE--1.41
364 448 & I1-.31

661. C' % CS--.137
7S5.S4~ & C'.A 34--Ii • l;, r, 4. , .c "£•.

I. 4A'l 5 ~ 1"' " - " ' "':'
146O.B8l. % K.,+

CA R D E D
284. 30 %
477, %1 %
610,. 33 &
72;4. 18 %
8.,10. 77 %

1 7 '24. %
.159 C. 183 *,

ID E A
1--131,
BE.-.7

RU.- 103
Z R..-95

CCI-583
CO-..O
LA- I gO

K F **-**.•
304. 84, % F',A " -.4;-0
40.0 2 O % LA- 141D.a

621.,3L. & RU--1.10,
7 5G. 7 2. % ZR....-95

83.84., & MIN.5--.
,.1. 2 , 1. . ,-E-. ••0 %

-Peak is part o)f a multiplet and this are'a went
nega'tiv.e du-ring deconvol]ution.

"7 ... P:eak is to ", n0"arr~ow.

.. - Pe.,-a• :is too w:ide at 'W251M, but ok at FW!M.

% - Pe.,ak, fails sensi-ivity test
S. Pe-ak identlified, but frrst peak oF thi .s 1iclideo

fa:iled on'e or mor"e qual'i firation tes.:ts.
+ - Pea. a.ct vity high.e.r tha z.-,•1 c.vntinrg unceritainty range.



E'G&G ORTEC G V -- I ( 175) WAN32 14WO2.9-6 1l-JUL-.:007 2:,24:28 Page
Envirronmental Inc! Spect"rum name 4734:1., Anl

I1

Sample description
TXW--4121 3.5 LITER
25-JUN-2007 10:16 AiMS

vzfl
'V

Spectrum Filename: C:\Useer\47341. An L

c:. u i sit i on in fo rmat i on
Start time
Live time.
Real t ine
Dead time
Detect or/Geometry IDs

1-Jul-2007 10;00:40
8621

8631

14
4& 4

Detector system
MC:., 1 Input 4

Cal ibrat ion
Fil enamet D4g1.Clb
Created: 14-Mar--2007 15:556 03 & 16--Mar--2007 i5:10: 31
MG 23 Geometry 01.
3-. Liter in "M'

Zero offset --. 130 ke'; Gain
Du adr'i tc -. 1 9 '7 E-07 k e V/c:hann e I ""i-3

Library Files
.. Main analysiys library: 2
Libr-oary Match W i d th,

Analysis paramete'rs
Start channel :120 for a.
Stop ch'nne 1 .4048 for a'
Peak rejection 1levet 30.000%
Peak search sensitivity:
Sample Size:
Activity scaling factor 1.0OO0.OE+

.500. keV/channeel

Slib
. 5 ..-,

n energy of 59. ,..keV
i en ery of 2I2 4 , 14k.e.V

3. 5010
06/ ( 1. 0000E1:-00* 3..'L, ,5O1I1E'+00

... 3. 057 1E+05

Detection limit method,
RISO method

Add it i onal rando m error: 1. 0000000EE00
Add it i on.al syst emat ic et'r ors 1,00000OOE.H.OO
Fraction Limit: .000%
Backg r-ound width: best method (based on spectrum).,

Correct ions
Decay correct to date
Decay during acquisition
Decay during col ec.tion
Peaked background correcti on

St at u's
YES
Y ES

NO
YES

Co mI m en t
25-J un-2007 10: 16 : 00

l- g4w. pbc

.- p 1-..... -2 0- C!71';7 5 2'51 ,: 4'3
Absorption (Internal)



EG&G ORTEC G V - I ( 175) WAN32 14W,2. 96 11-JUL-2007 12:24:2 Page 2
En v i r orn .ent•- en Ia n 1 : Sp ewt, ru-r-, u Me n 473•.41, 4 Th 1

Energy calibration normalized difference: 1.0000

1U N I D E N T I F I E D P E, l K S U I M A R Y
PEAt" CENTROID BACKGROUND NET AREA EFFICIENCY UNCE, RT FWHtM SUSP-,ECTED

CHANNEL_ ENERGY COUNTS COUNTS * AREA ':2 SISGM % keV NUCLIDE
-+ -- + -- -+ ". -. -.- - f --- ... -- + --...,--, -- . +--.+ .. . ... "- ÷ -- ----- I.. .. I--,.. ....- + -,-+ --- ---,+ - ,.-- --- +.. -... .I-,.-. -7"" ..-.... +I. - +- - -+-- --.--+

1217.68 608.86 42. 41. 8.39'9E+03 55.25 1.,0, BI.-214 D

s Peak fails shape te's;ts.
D Peiak area deconvo].uted.

I D E N T I F I E D P E A K S LJ M M A P Y
NUCL I DE FEAK CENTROID BACV.GrOUINID NET AREA INTENS ITY UNCERT FWHII

CHAININEL ENERGY COUNTS COUNTS C"TE,/GSEC(' 2 SIGMA ". lk eV
-I.....k .,-t - ""- " ...... f-., -. "1- - .... ... --...... I.... " "-,.... .. . -- .+ . . .. .. +... . -,--.4 . .. I- --- I '- ! -- . -.- '.. .-. -. .÷ --. e . .i....I . .. 1 " ' -f ..... -.. ' ..... . I .- !

CE--144 69. 47 134.64 390. 5 . -,7 21G.9". .4 2. 265s
CE- :141 20 91.1 07 144., 95 216. 55. .006 133'. 66 1. 1107
1-131 59 00 2B4.45 34-, 0. . 000 1166. 19 . Or00.'
A-140 615.00 3.4+5 M. , 13. . 002 24. 73 . 000s

LA-140 659.2 329. 47 u,5.. 20. 002 214;16 S40:s
1-131 '72800 3G3.97 64,. 10, 001 268. .151F,BE'-7 951.51 475= -n.75 4.2. 2""'-' 003 1 "ý'- :,I'7: S.1 '+ .. .. '. .00 IL-. 31 . 736s

LA-:140 973,,.57 486,7B .48. 20,. .002 145.60 1.50s
R...103 991.57 4. 78) 54. 17. .002 179, 58 555s
BA-140 I10"7 , 17 5321. 09 12. 2. 000 424. 4G, B4. 04.s
CS--1. 34 12. 0 .36 6,04. 70 ,.-S,.Q. 001 JE 10. 0.1. 1 665D
RU- 1 .-I,3 1220.MV 610., Q4, . .9. 001 244. 21v 1. 669D
RU-106 1238.30 619. 17 21. .. ,001 276.89 Y430
1-131 1 73. 9/4 1 ,.11. .001 1. 14. G4 1. 039T
CS-. 137 1324. 85 45 3.). 0.002 1.3'7. 48 1 .1.67s
ZR-95 14408.00 724.04 7. 00, 7 ' 2 15 - 000s
ZR-5 1513. 00 756.54 -& . 1.0 00 6210. 010 000s
NB-95 1531. 75 765.9 20. 8. 001 1u5.79 1.3,9•12.:9
CS--- 134 1. 5 9 1..0 a 7 , 09 0}. 7. .001 1 .12 .813s;

CO-5 16.13. 4' 9 a 80. .001. 24244. 95 4Z'45s
MN-54 1670. 83 035.47 / . 4. 000 2,710. 00 1+492s
FE-59 2195..44 109 7.- 8. 5. (33. 001 ,94 . s
ZN.-S-65 2230., 46 1,.1. !. 33 i . . 001 . 31 6"i. s

CO-GO, 7 2734G. 00 1.17 :'3. 1,. .1002 282. 84 .00010

FE-SOE- .. 5 8,. 725 1201. 9,9 3. 13. rI.02 82. 11. 1 91P
CO-60 - 2665,, 00 1332.62 3. 0. 34.000 4. 41 N0O0

--41 2 92. 65 1460. 45 U,. 4L. . 004 42. 42 , 1. 273s
L-- 140 31,92-57 1 tA.* 4 "7 G. . 10,. .001 63.25 1, 2 E50;

s Peak fail.s ;haf:0 test-s.
PD e ak e ,:' n ' :1 Ct oc" .
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Env ironmiwoe ntal Inc p .o ,t, r ,a e 47341 : .4 '1

3.

I

'**." S U M M A R Y 0 F N U C L I D E S I N
TIME OF COUNT TIME CORRECTED UNCERTAINTY

NUCL IDE ACT IV V I TY ACT I V I TY COUNT IN G
2 SIGMA.

•:BE""-7

K-40
MN--54

CO-58

CO--,O0
ZN-65

ZR-95
I'.B-.-95

R.1- 103~
1-131

.CS": 137

BA- 1. 0

CE-- 141+
CE- 1 44

pCi /LITER

4, 6761 E+O 1.
9. 862BE"-l1

;:. 597E-1-tZ .
"7 9, 6 7,: Z-- I. 0

5. 4629E'+00
3. '5,3,t" =2E-+-4" QIZ

5. ',.775EI107..

B. 3877E+00

S0700[..-..-01
K, 1 1.3E I0
5. 3E17 E '-1- 0.0
,;l+. 2"'" .4.193E+ l0f
7. 0650E+00
,1 j 234BE+01I

9:i .'.,3 "00
5... 3 6 1 4E 1.10

pCi/LITER

5. 7573E+01
9,, 36-3 I E+01

I . N2 2 0E + 01

6. 3953E.+-700
3. 554+6E-00
5. 522El+'101-71
9, 9731 E+00
w. 90777E.IC00

0- 0498E-.0i0
4. 2370E+01

1: :!. ;7 E+.O 1

4,, 3123E+-00.
70, 0721 E+00

29432El0 1.
6. 13,95E+-00
IL. i::'.8;ý.'OE..DZE 1.
5.57WE:+

pC i/L I TEl13

< MDA value printed;
A APtivity printed, but activity < MDA.

....-... ... ...... .. ....................... S U M IY I- R Y
TOTAL ACTIVIT-Y ( 59., to 2 0 :024.. k l V ) 0. .00Z0.00E+1Z00 plCi/LI[TER
TOTAL DECAYED POT IVITY 5C,, 9 to 2024.1 :1 keV) 0. 0000000IE.0I-0 pCi/LI'TER

133.54 R
328.776 %
497.I 2[9 &- •

621.84 &
756, 72 %
834, 84 %

1291.60 %

S U M M
CE.-1i44;

L A- 14 LZL.

RU- 03
RU- 106
Z R..-95

MN-54
FE-59

A R Y 0
145, 44
364.48

53.2

636.97-.4... ~..
765. '79

1.099 25
I 33.2. 50

F
%.
%

%'

%
%X

D 1I C0
CE-- 141
I-- 131
BA- 1 40
1-13 1..

FE-59
CO-60

AR D ED P E( A
...... 30 % 1-131
477.•1 & E- 7
604.70 %A CS-1,- 34

661.66 % CS-137

1115.55 Z4 1 .G 5

K " '. ... :. ,.. .... ..

304.,34 & ,A-I..40

487. C02 % LA.-.140
610.,, % RU-"103

724.18 % ZR-95
10. 77 & CO-53

:1 . 3 :. ; C0-"607
159S6 1.8 % L.A-1 4•)

Peak is part of a multiplet and this area went
n"egaltYive durAing• deconvolution.

? -'Pak is too rnarrow.
@ ... Peak is too wide at .- "2, , but[;, ok at FWHM.
% -Peak fai.ls s.-ens~i~ti.vity test.

f$ P i.ea i'de ni o fied, but firis .pat k of this nclide
fa;ied one- or mor'e qiua.lifcto tests..
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1

Samip 1 e descri pt i on
TXW-i4t. 122 3.5 LITER
25- J ,i,-,pA-2 ' :1.... •,s A113iS

~o1
Spectrum F i 1i er;a m e - C .\Us er\47342. An I

Acquisitiobo information
Start time 1
Live time
Real time
Dead time
Det ect oI/Seec:, met r y ID's

.- Ju .. ,.07 1'2: 039

7921.

4 & 41

Detector system
I MCB I input 4

Calibration
Filename: D•g.C.lC b

Created: 14-Ma.-2007 15:56:03 &,: 6'-,, '-2,' ' 15:1,C1:31
MG 23 Geometry #1
3.5 Liter in MID,

:I

Zero offset -. 130 keYV Gain
Quadratic -. 197E-07 keV/channel"2

,500 keV,/'chan;el

Library F i le"i
Ma4. in analysis liibrary'

SLibr ary ,Match Wid.th:

FAnalysis parameters
St art chann e l
.Stop channel 1
Pe.ak re.jection level
Peak searh "sen itivity:
Sample Sizes
Activity scaling factor

2. 1 ib

120 for Ad energy of 59.8 9keV
4.04 for an energy of 2024. 141-'-V

30..00i0%
3

1,, ?'0O0E+06/ ( 1. 00005+00* 3. 5000E+00)
2,86571:E<{05

Detection limit methods

.A d di. t :in c:, a] r n 'dom er '- r : I. 1.000 OU•O i -0-
Additional .•ytematic a error: 1 0000000E+00
Fracti on Limits .000%
Backgroun..• widc'ths best methiod (bas.ed on spect rum)

Cor.ect iorns
Dec. ay co..... . to ,.ate
Decay during ac-qu:isiti on
Decay .during co].].ecti:i on
Peaked bac:kgr oun• cioarrecti:aI on

St .:. a:t us
YES
Y E 53
NOI
y 1.-S

a' :I 0~ I0 n.. rt c•f;

25-.-J u..tn';Ei 7 12: 50: 00

b 1.,F. g 4 w. p b c

..._-Ap.. 07 12:51049
Abso'rption (Inter'nal) INO,]
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EG&G ORTEC G V - I C 175) WAN32 14W'212..96 11-JUL..-2007 14:38:47 Page
Enyi. 1 onmental Inc..C SpecltrumYI nameg 4734-2.,Anl

Ernergy:.I Y 1i brat i no rm tita . i. z d :i. ff'.r'enci .2435
No unknrown pe.ak i- p~astied sensit"ivity test.;,

2

*** .--.. !.-,,:i.***- I D E N T I
NUCL IDE PEAl CENTRO 0 D

CH,.qI'NNL ENERGY

F I E D
BACKGROUNE

COUNT S:;

P E A it
NET AREA
COUNTS

S UJ M M1 A R Y - -4..***.* *
. NTEN i rIy UNCE RT I. 7WIMI
C'S/SEC 2. SIGMA "% k.o

CE- 14.
.CE"- 141

BA- 140
LA-1 40

S-..1,31

IA.-. 140

RIJ--103;
BA-1 40

CS- :134
*L .,. 103

RU- 106
1..-1/31

IVBN....54
CC)---,:.,

M 1,4 -5 I5
F E 59
Z N1, G_- 5

FE -59

K- --- 0
LA"-- 14 0

s P ea k
D P.a)

288 92

611.53
659.9'T,2
"729. 00'"•(7 .j E,

1,•(. 10
10i71. S7

1 208.3
.I.2.21 4 .1. G2-:::

1327.1

1447.,,31
1515.09

153 ~0.4159.r-, 1 42

.9. 9066

2,' "- 1 . 30

2584. 83
2 66.5... 1.3
319".:.f,, ,,•7
3191. 6"7

134.65: u•-
1 ."i. 3'7

2B4. 77
3-:5. 7'
3 29.9 2

4r 731.

48,8.54.

G.~ 103
6, 99

Hr ."7rz

61,'4. 48.

6 10. 13,
62.0,. 64

• 35.95

'723.69

76.59
76G5., 2 7

797. 86
S.11 . I. Z'5

G33. :.",3.
.. 0: : .. 4;2,

1 7 i72. T;"5""2 "-' 9 1R
.1,. 3,32. G,2

1'5"95.T7

a,•,6

1/+6J. 39~

207.
321.
63.
L*,4.
95.
16.

41.

10.

27.
28.

12.
24.

15.

3.

5.

4.

5.

2.

67.
25.
21.
34.

16,
0.

121.

1 2.
1

7.

;14.

1. ii..
B.
3.

17.
2.

7.

If.

1.

5t

0.

.00'.3

.,0041210 -

.002

12r04

00 10

002

.002

001W
000

2,00

00:

Q.0 02

.001

00,;2

000

001
*004
.000

1.16.95
263. 53

1.43.1, 32
137..45
1.19. 7 2.1
31210. 00
379, 95

15 1.203
G32: . 7.6

211. :11
Q10

H7-.; 9121
31202. 00

.1..2 1 .3;H,2

165 H .3
359.0 C11

.1 /i ,, 4-6
;C65)

12H7 21

.H' 4 . J...'E,

221. 11.

. 637s

. 672s1.01,0
I, 01.0s
. 000S

.59.3;S
710s

. 667s,
:1.09S

C1000D

5742s47:1 -,l9

.. 701s

1. , B -. S

.724.s
. 72/fs
.46,9

000S
,,572.;

1.L 1:.57s
" 39/1-S

failis.H•pt. test',
a. -" _,- . d (---. C o n" v o 1 It, e d.

SU-"MMAR.Y OF NUCL.I
T I ME OFF COLUNT 7 1M E COR RECTEDi

N4UCL .ID) ECT 1 V I TY YCT i V I TY

D E S I N
UINCE RTA I NTY

COUN.iT ING

2 A N . L E
9.' OI,.IGM

pCi/L.IER pCi. /LITER pC i /L. ITER

. .. J...,. . . . . ...~...........4~......4.. .........j....(.......4.....4.............4- .L.....4. ....... i.......4..... .].

BE--7

S1N- 54,
FE-59
C "58

<<
(
<
<

5. 0265E+01

1.. 077BE6.+0i2

7. 3677 E.+-f00
74L540

6. 1883E-+0.

I. 077 B E.0+i21
3. 1757E.+.ro
9 1. 42,0 E 3-2!C.,
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CC0-60 C
ZN-65 <
ZR-95 <
NB-95
RU- 103
RU- 106
1-"131 (
CS- 134 (
CS-- 137
B A - 140 0

LA-.140 <
CE- 141
CE- 144 (

MDA

3. 314GE+00,
5. B8M5SE.+.lOi
1. 221 G-'E+i.1
4. 5225E+00

32B421E+i00
6. 05-6E+-01

1673E'+0 0
5. 0903E+0.07

1. 18349E+01

... 2803E+*00
1. 2071E+0I
4. 3076E+01

Valu.e printed.

3. 333E" 00
6. 1591E+.QI
I. 4524E.i. 81
G. 2032E+00
4.. 3=5 ":t4SE ",,'

6. 2437E+t0' 1
1. G60 6E +-I,] I.
5h.: 1-56E+00
G. J. 201 E+00
4. 4.1, 2.E + 0 1
7.81 63E+00
1. 6974E+01.
"-. 4,74E+01

A Activity printed, but act'i, vity ( MDA.
... .. . ... ..... .. ........... .. ......... .. .. .. ....... .. .. S U M M' A R Y ---.. . . . ... . . .. . . .... ... . . . . .----.. .....

TOT'AL ACTIVITY ( 59.9 to 2024. 1. keV) 0.000000@E+00 pCiiLITER
TOTAL DECAYED ACTIVITY ( 599 to 2024. 1 keV) 0.0000000E-.E+00 pCi/LITER

**.***** S U M N A R 7 0 F D I S C A R D E D
133. 54 & CE-1.44 145. 44 & CE-141 284,30 %
328.76 & LP,--1.4-0 364.48 % 1-131 477,6.1 &
497.08 % RU-103 537.32 & BA-I.40 604.,,70 '%
B21.84 & RU-.106 636.97 & 1-13. 661.66 &756.7 %" ZR-95 765.=":'• 79 NB9 795.84 &

834. 84 & MN-54 :1.099.25 FE59 :1.5.55 %

1291.60 % FE-59 1332. 50 , C0O-60 1460. E1 %

I-.131
BE--7
CS- 1 341
CS- 137
CS- 134
ZN--65
I-40

3104.184 & BA--I14Q,
487.02 & LA-1.40
6 10.33 '? RU--103
724. 18 % ZR-95
S10.77 % CO-5•

1173. ;2-.'4 % CO-60
1596. 18 % LA.1410

Peak is part of a mul:tiplet and this area went
negat ive during.n deconvolut ion.

? -Peak is to a 1 narrow .
e.. ealk is tc, o wi. cae at FW-.25M,) i ok at FW-1M-4I1

Peak fails ensitivity test.
$-- Pealk ident•"fied, but first pea"k of this nu.il ide

failed one or more cfualific-ation tests.
4 -.. Peak activity higher than counting uncertainty range.
..- Peak act iv it y lower than count inqg u.ncerta i rty range.

p Peak out side analiysis energy range.
-. Calcul...at'ed peak centroid is not close 1 enoug.0 h to the

li:. brary energy centroid for pos itiye identiFLication.
IP - Peak -bck gr0'r-Ind Subtraction
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Environ ment al. Inca ,:c.t irum name -7272. ""-

Sanmple description
TXW-4.12.3 3.5 LITER
25-JUN-2007 14- 40 (AMS

Spect:rum Fi l ename: C: \User\5727%, An 1 -1~"

Acquisition information
Start time I
Live time
Real t ime
Dead time
Detect or/Geometry IDs

i-Jul -2007 10:00:46
88.21

S222
.01%

54 0

Detector system
MCB 5 Input 1.

Calibration
F i I en a e i , .1 C b
Cr eatedo 19-Mar.-2007 11•09:29 & 19-.Mar-E:007 1.314 53
MG #,:23 GEOMETRY #1
3-5L, Liter wa'ter in MB

Zero offset
Quadrat ic

6.797 keV; Ga:in
1, 13E-0,Z5 ke.V/chl atrine .'"

.492 kV./rhanne 1

Library Files..
Main analysis ibrary
L. i brar y Match Wi d t h.

Anal.ysi s parameteors
Stiart channel
St op channe 1
Peak reject ion l.evel
Peak search sensitivityu
Sampl e Size :
Activity scaling fact-or

2. 1 ib
. 500

120 for an energy of 65.91)eV
40418 for an ener.gy of ;2131.. 42'kev

30. 000%

3.S50
1. 0000E+06/1 1. 0000EA0- 3. 5000E-I+00)

2. r.571EE-+105
Detection limit method

RISO method
Add it'tional random error: 1.OOOOOOOE+2O
Add:i.t ional system/atic error: 1. 000lI00OL'E-00
Fraction Limit: .000%
BackgroLund width: best method (based on .-spectrum).

C0orrect ions
Decay corect to date
Decay durinfg acquisition
Decay cdur'.n;g 'ol lectiori
Peaked backl.ground correcti on

St at us
YES
YES
NO
YES

UoCr o c1•flE it s
,5-. Ln- 1" "7 4 40 000

b k g 5w. p bc

2...:....;200.Y7 12 55 56...
Sb!•orlýt i on ( 2 l rt F-1na1 1 ) N',O
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Envir onmental Ia Spcec'trum name: .5727..An

2:

Ern.ergy' calibration n or.mal.ized difference:
N',Io unknown peaks passed sensit ivity test.

1. 00010 Z

-4~** *****I. D E N T I
NUCL IDE P-:'EAK CENTrRO ID

CHANNEL. ENERGY

F I E D•
BflACKGROU.JND
COU NTS

P E A K
NET AREA
CO LJNT S

S U M M A R Y *-..***.-,:.***
I NTENS I TY UNCERT FWHM
crSiSEC 2 SIGMA % kAV

CE- 14.4

E 131I - .1. 417
BA- 140
LA-140

I--131

LAp:.l- .140._ :-

RJ- 103
BA.-140
C S-.-134

RU- 103
RU--:1. .6
1-131
C,.''137
Z N--95
Z R-.-95

CS- .1.34

Z 1146-, 54

k FE-.59

s-:Z, Peak

D P e -:- k

2*58 .81
279. 99

563.00

65"4.47
-"'-, =" II

9!52. 25

71. 72
992. 15

1081 110
1 0S. 66
:12;":'19.993

1241. 13
1274. 47
1321.67
14-44. 69
1,514.00
.1. 534..-6"7
1595. 00r1 S l-., 71 1. 0,1 0162-.3,. 1212

1670. 67
22---01. 31
2;:-:!31. 50
2'34.6. 00

2577.50
26_665. 14
2913.;33

39; 7,5

• 134. 35
144.73
284,. 60
• 04. 41
3.''29.85

364.76
4.77. 39
4-87.0,..

497. 1.6
541., 33
604. 70
.610. 33

3"7. 42

660.89

72';. 1. 2
756. 63
"766. 93
797. 00
310. 96

, 3 4. 77
•I099. 97

1 .1 5.

1288. 64,
1332•.6E71 ., -,/

1457.54
15.)/ 7 . 40`

95.

37.

36.
1.I,.
10.
26.
2.9.
25.

19.
17.
. 1 .
7.,
3.

7.

4.',

3.
3.

1.

0I.
121,,

12..

53.
2.

14.

14.

2.

1.

.1.

7.

1.

14.

17.;
:14

1 ..
'3.

010 1(

,,001

01.101

,001

21211021

001

,. Q103I

* 002:1.

.21001

12 012,

812 11

I21 1."1 12

119. 51.
344, -87

1207. 31
1.55.72

6630.32

295.65
1.5 5. 4,8
248. 78

207. ie.i

32. 37

t 55 .0 G
412. 16

.1. 5 5. 351

•336

c45ý 0
G. F,0

42. 12.6:
3 0. G 9O3*NI7.121,10

/I.a. 5Ji
55. 47

60 67

. 66~S

S6397s
*.012.121;

,,429s

.551s
524

1. 791D)
:1. "79 (:', D
1. 060S

. 64.7s

.746s
*464;~

493;

1. s

I.. 5013;s
635s

2., 1. S.

1.00129s

fails shape test;s.
Cxv.~d I• e C0v•II V C uzt ed.

•S Ut. N M A R-Y 0 F" N U C L I
TIME O:]F COUNT TIME CORRECTED

NUCL IDE ACT IV I TY . ACT I V I TY

D E S I N
UI\ICERTA INTY

COlUNT I NG

S 1`1 MyI P L E
2.: SIOrIA

p0i. / LITER A::C i/L I TER pC i / L:1"E R

.--***l.4-I.~. --1----1---4'--l--.I-. I. --I-.-~~l-~-.. ~--l---±-+--+.I 1--I--i-.. -+-1---I---4. -1.

BE-7

MN''54
FE--F"59

CO.--58

< 3. 0882E-+01
.:- 7179E+1I

7452E-.-!---0,0

S. 60101. E.+00

3. 7932E.+01
- '71 '. ? E. 0 1711

; 2:: El4,3 E,.. 0Z
1.1.000E+01
1 .8 f1" i .lr " 101J
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1

CO-.60 (
ZN-6E5 <

ZR7-95
NB-,95 <

RU-.103 <
RU- 106(
1-131. <
CS--;134
CS-137 <
BA-- 140
LA7-140
CE-141 (
CE-- 144 (

( I'DA

2. 7927E+00a
3. 8679E+00
7. 7734E+-I00
3. 5679E,+00

5. 1276E+00
3. 7383EE+01

2. 5729E+00
* 4. 5857E+00

3. 533E.,-00
1.. 9397E.+01
4, 7613E+00
5. 5263E+00
3. 3316E+'01

value printed.

2.80Z87Em00
4, .0456E+009. 2:242E+0

4.. 8767EF4-00
G. 7781E+011

•3. -512E+01
1. 008/4E+01
4. 6528E+00
3.. 256EM2..
4.. 5776E+01
1. 12361E-+0
7.7418E+ 00
3. 4S21E+O1.

A Activity lprinted, but activity ( MDA.
-----. -------------.--- --.-. -- S U M M A q Y --- ------

TOTAL ACTIVITY ( 55."9 to 2031.4 W) 0...00000M 00 pCi/LTER
"TVOTAL DECAYED ACTI'VITY C 65,,9 to 2031..4 keV) 0.,0,2100000E..WO pCi/L'ITER

********* S U I I
.. 133.54 & CE-.144

328.,6 & LA.1 40
497.08 % RU-103
621.84 & RFU-.F106
756.72 % Z R-95

834M.84 % MN-.54
1291.60 & FE-59

A R Y 0
145. 44
364.48

636.97
'765. 79

1099.2.5
1332.50

F

&
%"

D I S
CE- 141
1-131

BA-- 140

NB-95
FE-59
CO-60

C A R D E D P E A
284..30 % :1-4131.
477.61 % BE--7
604. 70 % CS-"134
S61.56 9 CS-137
795. 84 & CS-- 134

1115.55 .% ZN1..G5
1460. 81 & K-"-40

304. 84 % BA-140
487. •)2 % LA-140
610.330% RU.103
72/4 18 & ZR-95
8:I. 0. 77 % CO-58

1173. 24- t' C0-S-.O,
::,596 18 W LA-140

Peak is part of a multiplet and thfis area went
negative dur'i.:ng deconvolution.

? . Peak is too narrow.

@ - Peak .is too wide dt FW25M, but ok at FWI-..
S-. Peak fails sensitivity test.

$ -. Peak identified, but first peak of this nF.uclide
failed one or more qualification tests.,

- - Peak activity higher ... than c 0 un t:i, ng U, '-cc rt-tainty range.
7 P'eak -.activity low1er than counting uncertainty ran.nge.

- Peak outside analysis enerry r ange.
& .-.. Calculated peak ceItroid is not close enough to the

library energy centroid for posit iv - i ident i'Ficat ion.
P - Peak back gr o un d s bt r a c ti. on
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1

SaAple descri: pt.ion
TXW'-4124 3.5 LITER
C "25-pJUtN"-2ti.u0 Fi0n7 12 C MS ,L@ r\73.n

S]pect;rum Fi lenamlE, C:\U~ser.'.57'279..A.n1

Acquisitit on in-foa.,mation
St art ti1.e I.
Live time.P; " e

Doead " im e
Det •ct or/B'iome't ry IDs

10259
1020"1

.03%6
5 ',

De'tec:tor systemn
hICB 5 Input I

C l ib r tion.

Creat.d- 1"-Mar-2007 1.1:09:2.9 & iA-Mar-.2007 I3:t14:53

MG 023 .F.IETRY #i'I
3 5 L: .'r' w~ater' in MB

Zer~o of:F--ve..t 6.797 keV; Gain
U• uQ a rJat ." 193E 05 .. ..k " V/ch en

L.:i.b-;rary Fi 1 ,
11ai ilr nvna-1 y S i S 1 i bs 1 '"• 2..
Li brary Mat ch 4 i dthg

.492 keV . n......

.]1ib
,, 500

.Analysis parm et ers
Sta rt 'hanne1
Stotp channel
Peak re'jection level
P'eek Search ,se-icivit)'y
Siample Size
Activity scalinrg factor

ii120.......an energyI of
40408 for an en.neorgy of.i30.,-.0%

65.. 31keY
2 9.1. . :4- e V

I OZji7iiZ'E'-00/ ( 1..
2. 857 1 E0-5

De tec:t ion 1:i, imt method::

A 01d Ci t i ona . rand o M r:' 1 .
.1. O•jIZrOO•IZ'i~ E+00,:_

Alddit ional sys~te-mat ic erw
Fract; ion L.i mit: i .000%
B.ack.grounnd width: best method (based. - n specir:uam.

Correct.ion.s
De•••c'orrect to date

Deca dui n g acq Lisit ion,
Decay duin an,:.g t ioeton

e ak b i .acg rou nd corr.ct.on

S I:: ~a I; uLi
YES
YES

NO
YES

..m,()lii lin o.qii ; e.
LC5-j-.n-;E0@07 1230 0' :00 'Z

'cg 5i' p. L&2

;-.' -. F~p•..... X.:...;7 ... I '::2 5"

Pb' oi~pt I. on (T..~... er-i*ral.
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2

Ener gy calibration norrm1alized difference: 1. 0•0•00

****4'******* U N
PEAK CENTROID

CHANNEL ENERGY

I D E N: T r F I E D
BACKGROUND NET AREA

COUNTS COUNTS

P E A K S U MI 1 A RtY *.****+:**
EFFICIENCY UNCERT MWHt? SUSPECTED

* AREA 2 SIGiIA. % keV NUCLIDE
+-++ -+ -+-+-+-+-+-+- + -+- +-+.-++_-++-+ -++-+- -+-+-+-+-+-f- + -+_+4-+_4 +_++_+

1319.67 51W3AS3 40. 121. 2.584E:..4 30..22 2.736 Ti-'T8 s

s Peak fails. hape tests.
D Peak area diecconvolt'd

~*+*41**1i '-*** ID E£ N -T I
NUCLIDE PEAK CENTROI D

CHANNEL ENERGY

F I E D
BACKGROUN:

COUNTS

P E A K
NET AREA
COUNTS

G U M M A R V*
INTENSITY UNCERT FWHM
CTS/SEC F;-2 SIGMA % keV

f
A

4. - .- + ,- + - i. - + - .-,.+ -- +--.+,- . -• + .- ;--4....,F -- • - + :--N - + -- + ,.-[ --. • -- •,,.I..--. -- - - -- .-- -- ... - +! . +- , --.-.- ,+ -- --+ -- +

CE- 144CE- 141

1 -131
BA- 141
L.A-140

1 -131
BE-7
LA -'[14/Q

RU.-.. 103
11 1n,-,. -• I 4-o
C-134

RU.-. 10".3
RU---106
I... 1'31
CS..' 137

Z R - 95
1%13-95
CS1 13 4

MN-54

1-7 E ..... 9
C-G

7:"Ia1 6F90
FE.-.59

L.A. 1- 0

ri 'ea
.1Peak

259.4,3
280.770
561.00
GOOs.' 59s
S49. 0

72M4' 92
951.65
972*',. 210•

991,9.
1 ;Z,73, !(
,I.0B. 66

.1219 299

S;.1274. ýZjlf•
.1.319.32

14. 24
51. 31 1 L

15 31. !-'4- 2
1593. 75

;2,.".34',9-. t.2•0

2582. "00
9.-.,$ 3 o 2

31 4. 8

134. GG
14 :5. 1-'5
283.61

327. 14

364. ;23477; 19
-14 7+, `

537. 31
604.70

61.!1 3. .-
62 1.0
435 7. I
65.• 5972'

722'. '7 4

7'--5. 231.;

7L (*.'!!-,
7 96. 3,1
2:L, 1 9 .T -
835.92

1:3 1. - 1.

1173197

i 460.55,
5 914, 13

8B.

19.
77.
57.
16.

17.
".

29.
7.

1.8.
23.

19.

5.0E.

7.

".
C".

i,,

4-.
/.

37.
7.

o2.

15.

25.

It.
2.

5.

1.
£2"

£3.

I.

14,

.004

1001
.001

0 10 1'

0 00

.. '300

°1302

.001.

147. 14

2 ;'.5 3 A.•

.71 .3-7

48,,~r 8
28% 94

7i.00
5 -9. F.5

7;'.. 19

132. 1,S
473.,29

:3 :jI. "I

112,,52,
.97. 9-1

1'. j 1

.'" I l• .:

15 9.'.

1,14. 8 1.S

202. 2gl

,, I,,

74.92
"1.75

1. 251s
46791
.1655s

.797s
.1. 514
I. 12140t7:
2,411s
L- .£479

1.7u1D

1. 791D

1. 796D

,,637s,

,7784.. .. s-.

.1.. 37
1. 4-75~s

1 7.2

.6975

1. 175s
40 1-s

f il.i shape t Sat s.
area ciec-on~vo I U't ed.
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EnvOironmental~ 10 ,pec'trum name: 5572:9. P n.I

S U M M A R Y O F N LI C L. I D E S I N

TIME OF COUNT TIME CORRECTED UNCERTPINTY

NUCLIDE ACTIVITY nCTIVITY COUNTING

SAMPLE
SS I GM'A

BE-7
K--40
MN-.54
FE--5 9
CO-58
CO"60
ZN-65
ZR-95
ND--95
RU-- 103
RU- 106
1--131
CS- 134
CS" :137
BA'- 140
W.- 140
CE--:! 41
CE-1 44

pCi/LITER

3,, ;:+ 'E.+.O0 1
4.

8. 1045E+00

2.70 4E400

;2.152,E+00

4. 394E-E+00
297;2'6f4 0

217S57E+200
3. 8"305• E-00."

1. 099B5+01
5.9217E+00
5. 734E+00
2. 7596E+01

pCi/LITER

............ .-... --.. .4.-.-...b , ., -

.4. 00565E+O1
3G64- E0I1

3. 2977E+00
1. 131.E+1-01
2:-. 55,9,,0 E+'0r

4. 0571E..I00
8.5;275E+-00
6,:.1642E+00

3. 1339E+00
5. B419E.012
3.Q64.2-E+13.
1. 1222E,01
3. BS"77"E-'-12.
5. 353SE+00

2.6401E+01.
1. 421E.401
8. 088013E.-1.00
2 8700E+01

pCi 1 'LITER

< .MDA aue printed.
A Ac'tiv:ity prin*ted, but act I tivi'ty ( MDA.

..............------ ---- --. 3 11 M M A R V.....y. . .

TOTAL ACTI.VITY ( ... to, 2031. 4 keV) 0.0000000E-.-00 pCi/L.ITER
"OT'AL. DEC.YED ACTr IVTY ( 65.9 t 2031 . 4 < .e V) 0. 000000;.:00 pC i/L I TER

133. 54 &
328.76 &
537. 32 %
636.97
765.79 %"

1099.25 &
1332.- 500%

S U M M A
CE.-144
L. A -- ! I.

BA- 140
1-.131
NB-95
FE-'"59
(30-60

R Y 0 F P1S
I45.44 % CE,...141.

364.4.8 % 1-131
604.!I•70Z % 09-"134
,66I..E6 & CS-'137

795, 84 % CS-134.

111.5. &' N -6 I5

C A R D E
284.30
4q77.61

610.33
724. 18

.810.77
1173. 24
1596. 18

D

&

1"

P E 9
1-131

BE--'7

1U-1 1 ;12MIR U' 1ZI

C0-60
L'14.0

K S -. .,;.•. ,•
3.04.834 & BA-140
4S.7.0 % -LP.140
GT21. 84 % RU-'"106
756..72 % ZR-9.
-3.4. :.14 & 1A.N-'-54

1-91. 6W ? FE-59

Peak is part of a multii:let :-%nJ this ar-ea w ert
n'ega&t :iye dur.ing de:.-c'oInvoluI t ioni.

S-. eai too narro.
@ eak Is too wide at, F'W25M, but :k at FWHIM.
% - Peak fails sensitivity test.
$ .Pea :kidentified, but first; pea of this nuclidi

fai.l.ed one or mtorea qu-alifit. , ... ion tes'ts.,
+-i.. Peak activ~ity hi.gher¢ than co,. intig unc~ertainty range.
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4.

Sampl e d:e scri' :1. pt ion
"rXW.--12.5 3.5 LITER
26-.UTl .N-....00. n ci7 01:5 A 5 rMS

S:.pe..c.ruml F'i].ename: C:\LUser\274z4. . AnL
k ,( L0

Ac- i s i t i o) n i rif a'" m at i on
St aro-t tim ei
Lila time
Real t i me
Dead time
De t ect or,/Ge ometry IDs

1. --,Ju ! --2@7 13:50i2S
7241

.7250
.3%

0

Detector V s:,:.em
MCB .1. in.,put 3,

Fi l en'ame: e 3 i, C ]. b
Createt ed 14-ar-07 14 21 31 & 1.4--Mar.-2007 14: 50 043
M1G 023 GEOMETRY # I4 1
3.5 Liter in MB

Zero offset --. 110 keV; Gain
Queadrat ic -. 1 25E-07 c.eV/ahanr• ci'12

L...ibra......y F:Le

1M ain analysis 2, - " i* a.,

Li b-ary Mat(.:;, Wid'lt, ,:

rAn a lysis paramiieterYs
St•" a12ti I , . .. . 'ie 1.120. for ay
Stop channel 4.04.8. f or a
Peak rejection level 3';0.000%
Peak s h- -ie Iativ 'ity'- 3

Samp e .e i. tj t i.
Ac::t ivit y s.':cal.ing: "fact or 1. 0000 -..

5FZ.0 kEV c. .. at n.

5 1 13

vi en ercg y of 5C 9 1" e V
ri energy v f 2of ;WNWL-'E 0 eV

1.500
zi(;/ ( I. ,, i2Iiiii E .i...Zii•. . ,* ,, o1,' I.0.!1=-,,.

2. 8571E+05
Detection limit mie'thod,.

RIt St'OT methodetioi

Addcitio-ni-i-i 1 ' i i n 1.0000000O~E+00ci
Add iti -oal .. ,mat errors 1 .000000OE0

ii.~~~ i Ijij.LFr'ac-'tion Limits o"

Backgrpound w,,i idth: best mitetc;hod (base,.'d i on spectrum).

Correct ions
Dec-ay cor,,re.i.ct to date

Decay ... ri g c.cq u id urin tision
Decay durin'g co llec-t ion

Pk' -d b a c k groud co 0 rr ect in

YES

I %

CCoTmmI e nt s
26-Jun-2007 091 4 20

bkg3w., pbc

k'.., Ji o. n1e I ,,LJ
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Ener'y ca]. i br"at i on n or"m a1 i dIi ffe..n'e : 1. 0001••1

.--xx-******i * . U N
PEAK CENTROID

CHANNEL ENERGY

I D E N T I F I E D
B.AKGROUINID NET AREA

COUNTS COUNTS

P-E A K
EF-FICIENCY

* AREA

S U I'l N A. R
lJN C R T FW ,IM

2 SIGMA keV
SUSPECT ED

NUCLIDE

703.37 351.64" 99. 95. 7. 397E+03 4.5. 5 1. 145 PD.-'"21.4 s
1.21.10 609. 04. 21. :126. 1. 4151•4. 020. 53 1. M? ;E:-B-214 D

s) Peal. f a i 1. s Si.ac: ; P t; e.;t S.
D Peak ,.vre~a dec:onvoluted.

I D E N T I
,J.I I DE PEAK CENTRO ID

CIHANNEL E'NERGY

F I E D
B R CKG ROUI'.IL
COUN.lT S

P E A K
NET AREA
COUNTS

S L. A M A R Y
T. ,ITENS ITY' UNCERT FWHM
CTSISEC 2 S Mi % WeY

.I--i'--I --4-.........I.+-+--+--F. -4.-{-*i-*--i*--i-.4..........4.. .~......4........f........4..... .... ..... 4. F--I'

CE.-144
CE.-14.1
1-131.
I --. 4. 1

LA-1. 40
SA- 143

.E-'7

RU- 103
RU- 1. 06
1-131
CE-137

ZR-95NB" -" 37

ND 95
C S-134
Co-..5s
NN-.54
FE-S9.`,'

C0--60
FE-"59

L.A..-:1,4,0

".. , :'e ," 1<
D ' k

266.00
290. 30
569.00

657., 00
7 21 ... J. 0 1 D~7? 59. 810

Sr• ' r

10"74.10

120E'9.42
250.S

127E. 00h.. 21:.l" 69

1. 4.4 3 !., 12ý

1514..0.08

1531. 00
1 6.00

1671 809
2.. 199 0Q

'2,3 2'. 60

23 4.6.89

2563.00

soh 1. 101• Pl ", ' : .1. I0

132. 92-E
145.;07
234. 44
303 39
32c'.7. .45

496 I.4t* 2ý.i-77.5,2

4,86. 70
5-96.94,:8

G10.33
6:1.43
638.,00
662. 41

7:24. 01
57. 01

765.5 .

.8 1.02

a :5. 9e
1l'99, 55

1116. 45
1.73.50
1291.56

:1..331.56
Ir6 . 6 S,

15i5. r5,

70.
76.
24.

39.

10.

15.

45.125.

.7.

2.0.

5.

13.

',
'.-I -

5.%

2.

2.

0; .

15.
I0.

13.

22.

1.
8,
D.,

C,.

0.

7,

3 .

9,
:1. 15.

:1,

.12;00
.003
000

2002

17100
000.'

001

01' 171

C11. "Zi I°

.000

212 010,00

0001

.001

2014

* .00.;

.001
,, 121
. O1@

16,7 3. 3 2..
,15•7.24'""t
979.

;:_1.6. 13
9 38. 02
5..7 7. 6

(3,2. 46
565 69

E , 2 .. 5.00

- 4-0, 33

/1.79.58

14/.7 .1

.49.67~'

21. 2.1

,.: 94, 8

,6,.. 9 795"-
3,, 26

296. 94

. i. 67 s
.695

114 5

812

.583;
I I 7s;

0 0. . s
-. 35s

.000:F,

Zil "I8s

1 , -1,8 •

.488;s3 7 ,.(..i4

001-s,

.500s

..]..-=k -, s s lh a..k p e t a ;" t 'Z';
"I e l P., a •2.. n v 1 Ij 1,t '. d.
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I
*****S U M M A R Y 0 F N U C L I D E S I N

TIME OF COUNT TIME CORRECTED U1CERT"INTY
NUCLIDE ACTIVITY .ACTI V ITY TCOUNT I NG

S A M P LE:
SIGMAl

, *,1-,$.•iz

pCi: !ITER pCi/LITER pCi /L I TER

I-.+-,-+-+ - +-+- +-+. !- .-.---++-- . . -- - .-- - -- +--- --.---..F -- + -"-- +-- I .... ..F......... + ---4 -- + -- +

BE- .7
K--40

MN--54
FE-59
(2O--58
CO-612.
ZN-65
ZR-95

RU. 103
,U" 176
1'-131

CS- 1 34
CS- 137

06A-1 40
fLA- 140

CE- 141
CE- 144

C 3.ri,"Z C.' 7P. +,E+Ot 1
W4 1. 6916E+02

4 .3335E5-- Db

C 3. 2307E-+-Q ti
k I, 44i38E-+00i

0.5047E+00
C 36 01 -E00

( 2, 059GE.,1..00
3.219-/E.01

< 2. 5644E.+-1210

< 3. 3804E+r.00

( 1. 4.576E4-0
14. 543BE6.-100

S .. 9997E+01.

3. 77353E+.01
1. 6916E.+02
2. 4155E+00
'.-. 1'54.8E+00

2., 359,BE,'-002I
5.747 -.E*00
3. 9949E 4 -0 .

3... 03:5E.+.0 1
2. 7• 4",: E+ 01
3. 3837ED+-0'Z?
2. :1.'709-,E.H0I.

3 2:: 2"7 E + 0 r

2:. 0749E+012

S. 4,7SE + 01

#*

p

All1 peaks for activity cal, culation had bad Shal-pe.
Ac-t ivi t y o ni i. t toa.l ' c: m t .h. 1
Activity om itted from s ,ntotal a.-,rid all peaks had bad
M DAvalue print ed.

s hape

A Acti:.vity print,:.ed, but activi'ty ( MDA,
. ... .... ....... S U N M A R Y . . ...... .. ........

TOTAL -T:I: TVITY ( 599 to 232•2.. 1 keV) 1. 69:1.6160E+02 pCi-/LITER
TOTAL DECAYED AC]-I VITY ( 59:. 59 to - P.'.' .2 0 4 . V ) 1 .,11 ,_-,-." pC :i. /,L"._ITr

133.54 &
328., 76 %
4.97. 0Z16 %
621.84 %

834.,84 &
129 1. .61 %

S U.M M A
CE-L 44.
LA-140
RU--103
RU--106'
Z R --'j 5

FE"-59

R Y 0. I- D I S C
1.45.44 % CE-..14{1

.364.48 % 1-..-131
537. 32 % .A~---40i.

63°.97 & 1-131
765. 79 '% NB-55

1099.25 % FE-59
1.332..50 & CO-..60

A R D E D. P E A K
200... 30 I% !-31
A77.61 % BE--7
,04.-,.70 'y C51.S-:1. 3I -
i6,1o.LG & C,13 37
7'35.84. & .C - 14

11. •v....1 % & L1--,1-'-
15.,96. 1S % L A-140 "

3;04.S 84 & SA.A-.. 14.0

V1 &' RU - 1.03

1173. 212,4 % C;-960

Peak is part of a mu I.t i pl, t .1--J t ." h, a
negat iye during deconvot ut: i on.

17 .. Pea-k is to oC, narrowI,.
S P eak i s too i de . FW2, - , u ', k Fat FWl"lM.
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1.

Sam p1 e d e cri pt :i on
TXW-4.12G, 3.5 LITER
2'--UN -- ;F 7 12G ---,T NS

p e c t r u m F i . e na m Pn C; e,,,\•F-1,, 7 4,. 18 n I I,

cqquisii it io informrnation,
Start time
Live time
Real time
Dead time
Detector/GCeometry IDs

1 ~JL I -- 2't2.ri7 - 3 C ,, 45---Ju1-2Q07 13.758,M,
7409

74117"I1

Detector system
MCB 5 Input 4,

Cali brat ion
Filenamb, D~gr. C1.b
Created: 1...-Mar,-20717 15:2E':4.1 15.-Mar.200217 12O::7:06
MG 023 Ge om et try W..
3. 5 L. iiter w-.a'.ter in 1vIB

Zero offset
Q.ladrat ic

.1015 keY Gain
.2:9,3En-07 k!eVU/ch annel-2,-1";.

.5 20 . R V / oh an n n el

Lti brary Files
Plain analysis li'ubra:ry

L br.•r yiit Mach WidUth•

Analysis paramnet:ers

Start channel
Stop chhanne 1.
Peak rejection level
Peak search sensitivit'u
Sample Size.

.Activity scaling factor

2. 1 :i. b
.5a 0,

120 fr. an energry of 6 0, 117.ke V
4,48 for an energy of 2024..GkeV

3.0

1 .lOO 6.. I C OOiOE127i.E* 3, 5i2500E+
2.3571 E+05i

De, tetion limit mIII o
RISe m et hod

Add ;i t i onal rand-om" " :. ei12l"2i ; 1.'0..,(l21

Add d.t i on.al syst emat ic error: - .. /0l• 00il.1. aEM-F"'

Fraction LimitN . " ,,11.1
Background widthg best me:.thod (based U :i s ec.'t.ruLtm),i

Correct ions I
Dec ay (i-or" edct to ". .J.ate
Dec ay durin g a:1 c•"•- "
Decay d.r'ini co.l.ct ion
Peaked backgro und correct io en

YES
NO
N 11-r0

io u m e . t -s
": F :1 .-. T ... - ' 2101 120"

1'iq,, , l,c:) :

't I i,2..i:r "9{1i217; i.!.-" I _ ...

Absorption (Interia.. . ) i •i L]
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Environmental Inc. ,p ctru. nai e 8741.-.itn1l

Energy calibration 'normalized difference . I,

*,..:.,. . : *..-, U N 1-D E N T x F I E D P E A. Kt J U 1 r. R Y -,** **

PEAK CENTROID EBACKGROUND NET AREA EFFICIENCY UNCERT FWiM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS * AREA 2 SIGMA % keV NUCLIDE

702.52
1021.22
121 8.02

351.34
510.S9
£209. 09

65.
58.
29.

105.
150.
101.

9. 279Ei-0.3
1. 706E+04
1. 315E+04

*3-.-G.56
27.97
25.04

1.357 CE-143
3. 122 TL-208
1.793 BI-214 D

s Peak fails shape tests.
D Peak area deconvoluted.

**.-.;**:•t..;4v: . I D E N T I
NUCLIDE PE"A K CENTROID

CHANNEL ENERGY

F I E D
BACKGROUND

COUNTS
NET AREA
COUNTS

S U P1 M A R Y ***.

INTENSITY, UNCERT FWHIIM
CTS/SEC 2 SIGMA % keV

F- -- + -f- + - -- + -f- F- f- -F-F- f--- ------ -F - +-+-+--- -- -- ,- -- A F -- A- ------ + - -- ---- +-! +--- +

CE- 144
CE- 141
1-131
BA-140
LA-140

1-131
9E-7

LA-140
RLU-103
SA-140
CS- 134
RU- 103
U ,- 10 C

1-131
CS-137

ZR --95

NB-95

CS-134
C0-58
MN754

-.. 59

ZN-.6

CO-6 O
F-E--59
CO.-61211

s Peak
D Peak

268.39
291.75
563.23

610.00
657.94
728.87
954.00
970.43

1077.008
1209.24
1220,50
1243.00
1275.07
1323. 70

144.8, 92:
1513. 00

51201. 24

1591. 00

1619.37
1667.62

2346. 73

J291. 93
3193. 0

134. 29
145.9%:
281. 70
305.001
329.085
364. 51
477.08
485.0-3
497. 58
53$8.58

S101 31
621.58.
637.E2
01.,93
724.55,'•J'
7 5G. 591
*765. 43
795.6GB
809.78

1173.50
1 9 1.5V1
1ý3 32: 201ý

.9 S9. 7.7,

158.
1$2.

114.

23.

50,
La.

28.

9.
18.
32.
34.

14.
20.
11.

4.
15.
it.
14.
1.0.

3.
8.
3.
3.
6..

17.

30.

0.

2.1.
23.

0.
2.

0.

2.
7.

0.

8.

'1

61.

1 4.

0..
3,.

.,004*. 002
,000

.003
,.002

000

.004

000

001

000
.021

002

.000

002
.001

.:0:1.
8000

.001

,002

.00.7

239.20
162.43

271.57
959. 17

154. 45
:1G. 24
89. 90
79.. 1

(100. 0080.13.04
I G. 4 4

,00
4.47. 21.

28

128.31
1 39}. k:,7
Ii.080.r'i

3j,90'
125.06
179. 1I
1444.59

,322*.` 4.9

141, 42

84. 1,7
.*4I4 41~

, -.,Al

1. 027
.950s

1,4 4
.000

1. 4 2;'-R

1.553

.000s
.49,3.

1. 790D
1. ("GD

0 '0re
. 519;
.732s

5 Q)

*0012)s

•804s

955,
7000s

S0s
"688s

S 1 1.
709,s
941 s.
0,00s

fails shape tests,.
area dec on v olut e.:d.
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En i ranIf'ent.a. I Inc Spectrum name: 87413. An l.

**'* S U M M A R Y . F N U C L 1 D E S I N
TIME OF COUNT TIME CORRECTEl_ UCERTA:NTY

NUCL.I.DE ACTIVITY ACTIVITY COUNTING

S P L EGSAGMPLE

pC:i. /LITER pCi/LITER pCi/LITER

,I- +- • - ,. .. .- . ...... •.., - I . .. rt,,.- + -.. -1 .... -.... , -.. ,... + .-f .+-+"... -- +, " ...-. -F,- + .... - .,-+-1 ... + .... k- . +. ... --... I . ,F. -- 11. -+ -... . .... ....... ... P.. ---- -+. -.-. ..... I....1."--,--+

BE -:
K- 40
M' 1N -54.i
FE--59

C5O.-58

ZN\1-65
Z R--93;

NB7-.95
RL- 103

CS-134

CS- 137
BA- 140
L..r..- :L 40
CE.--:4"1

1. 2917E+01
7. 92-' 16E'+0 I
;2.65)l. 3E+-30
4. 3655E+00

2.7944E+00
A. 6 1 39E+00i
5, 3500E:+00
3. 754.E+00

I4, 4653E-1I I
i.. 0569[-400

3.BO94E-00

'7.64-49E-+00
3. 16g94E-+01~

1.71 7E+01
7.7 9 2. G r.L-Z + 0 1
3. 54 1E+0121

2. 4. : 9 6E + WD:!Z
:3. '77 "7 I2"+0

G,,2990•.E.+-00
. 4133E-00

2,4...-'10E+00

I. 4936E+ 1

3. 724.7E.W-DZ

2.2 :::839E+01.
5,, ;203ý31E-1-11Q

1..0547E"OE .
3.2878Er0'

<C M"DA valu prntJOd
A Activit:y. pri"nt;ed, but .. activity t MDg.

...........- .. . ........... UM.
TOTAL ACTIVITY 6 0.1 to ;:202.4.+4 keV) 0.,00000W00EE00 pCi/LITER
TOTAL DECOYSOAYED ACTIV'ITY 1 6,. . t i ;60;..4. -) t 2 ., k12Q.I000,Z0EI-00 pC:L I TSR

†'*†*''** S U M M A R Y 0 F 0 1 S C A R D E D P E A
1,3..54 % CE-144 14'5.44 CE-l-14.t 28.4.30 1-131
320, 7S, % L - 4 4 4.8 4 I -131 477."6 1 E% -. 7
4'37.08 % RU-.. 103 537."32 & BA--:140 . 804.'70% CS. 134

,2:. 854 % RU-106 636.97 % I-131 661.66 % C-.137
75.6.7 : ZR- 95 7E5.79 %. NB"-5 -795.64 % C- 134
134. 4 % .MN-5 1'99,2'5 % FE-.59 11.15.55 % ZN-S5

129. 60 % FE-.9 33-. 50 % C0.-60 1460. 81% K-'Aia-4

. Peak :is I:art; o a iultipl.et and this are.,,a wevnt

neg..,ti, e d rin g d uconvolultion.

Pe' ak is too wide at .251, bu ok at F..,lM;
A .- Peak lWails s-'iensitivit;y tes t.
$ .. :.k ie::ik nt i d .i:,id, but t first peaI.,k of thi.s nucs lide

failecid one or mo.e i:.-•,l:i, ficato ion test;s

K S '. * *')1
30 . 84 % BAf..0
A-87. 2- & r.J. 14 0

72L4' .1 8 % ZR--95

17 3.24 % [-..60
1596..1.. % l.. 71-4.121!Z



E".&S ORTEC " V - I ( 175) W-N35'2 . 4.2. 90 6 1-JUL-2-07 .,, 40 Pagle

En ir n en a* n n--k - .47.34.Aril

I

S a mple de scoript ion
TXW-.117 3. 5 LITER
6-J N70-I " 0,_7 1 2.4 5 Oh'S

Spe.ct rum Fi .ename C." -\U.er\47343. O 1

Af\

~yA

-cqu:sition in'for'mation
Star't time I
Live t :ime
Real ti mc:e

.Dead time
Dete.ct or/Geometry IDso

I "Jui 2iZ-. :Z7 14 : 4.':1 :

8037 1

4 & 11.

Det ot or s;y-stem .
MC,•I Input 4

Cai brat ion
F il enaime: D4.. . C Lb
C eated : 14-.-Mayr--2i0J7 15 -C 56 3 & 1,-Mar-20..i7 :1.5: 1. : 31
MG 23 Ge-metry 01
3.5 Liter in M13

Zero off•et -. 130. k:eV:; Gaiin
*Quad rat ic .197E7.07 WI / cha nn no

Library Files

Main analysis lib rary.
Li brar'y Matc:h .. idf ti

Anal. ys is: par.am et ers
CK.. ataI hann 1 120 for a

Stop ii chnnl 44 for 6i
Peak r.j ec::t in I e•val 303.000%'
P e ak .se-,arPc h s;e ns-;iti."vi y 3• • . ,..'

Sample Bile:

t i v i s l . ing fiac..tor . 4, .

.5,210 k< ciV " .'c:h an ni ̀ . ].

.500.Lr 1 ,

n ener-"gy of 5•,, .9k eV
n (-: rjner y of e23V4'. "

060/( ..O1. ,31 2E+12i2* - , . 50'.•@0iE. ,00)
. 2. 8571I.E-l05

Det ect i. on . i mit memt;hoac:l :
R I S aOl:. h od:

Acd di ' i onal random ir Ci -'olr u I.. ll003-0L.E....
Add it i on al sy-.stematic i, errm . oo:g.•. .,. .irO-
Fr*act ion L. im 0 i'0%
Backl.<yround w,.idt h:i best method ••ased an spectrum).

CorrectionsDecay correc,-t a date.

D ecay dli'i ng acu stt ion
Decay du-uri n g colle oct. ion
P-ile ak{ed bAcUhgr0ound correct io n

YES

N 0
YES

26-/... L:.-4 : ::

b g '.*- , pb, 1."

20--' P'":pr'.... :--'200.';7 !;- -2'-.i:51: 9

Absrption (Interl . NO4-1



ESG. ORTEC S V - I ( 175) WAN32 14WO2.96 11.-,JUL-"2007 104•. Page
En';v ironmenta lI InS .pect'rum name : 473,3.' Rn 1

Ene'r,"gy calibra, ,tion norm'alized difference: 1. 1000

.......-. -. -.. U N I D E : -4N T I F 1 E D P E A 1K S U M r A R Y -,-' .•****.n-
PEAK CENTROID BACKOROUND NET AREA EFFICIENCY UNCERT FWHM SUSPECTED

CHArNNEL ENERGY COUNTS COUNTS * AREA 2 SIGNMA % k(zV NUCLIDE

"'-,.49 609.26 44. 9. 2212E-.--03 4 7.0•{4 1,6 6;9 B I-2.".14 1)

z Peak fail.s ,hapet te,.ts,
D Peak a dY'e :Ieconvo].uted.

IA) ...C1.I..A* 4 4,* I D E N T I
NUCL IDE PEAK CENTROID

CHAr-4i'QEL ENERGY

FlED P
ACOKGROUND
COUNTS

E A K
NET AREA
COUNTS

S U w M A R Y ****,.
.INTENS I TY UNCERT FWHN
CTS.SEC 2 SIGMA % keV

S~..4.I.....'~.........I.,.....-1.f~''I.-~'-F'*--*-l***~--I.I-.~.-1.
/ -'7 1, -

CE-144
C E--. 141

-1.7131
BA-'.1402
L.A--. 140
1-131
BE,77

LA--, 140
RU-1i03

CS-134
RU-k03 :3
RU-..1:106
.1.131.

.. "i." •. ,

S-)-- 1-37
Z R.,.95
Z, R-,95

CS[,)- 134

Co.e
t!IN N-- 5 /+
FE-59

ZN-.65
CO..-.,$

Q -- 'GO,
K--.40
L.A-- 140;.
r [.: r!• . <

29W00. 8
570.34
607.43

72G. 76
357. 00

'73334-' "r" 8o,
1074.0

:1220,2
1245.75 A

1 275.'2
1 s:. 2:.,. 18

1.44,%8.78
1513. 56

1620.001
I i3P") *74

2231 ,,67106;--.'. 00

292 1.. 67
3193.36

:134.32"£
144.91
285. 12
.303.97--
327.43

363.'35
47B. 49
4.86° 49
496.99
'-5 37. !-i Z

60'4.'70*
6:10.'33.
622.E'o90

637. 65,
E,,61. 12. 2
724.1 3

71•4. 42
'810.'05
,334. 56
1100.0 3

,1 . 93

7656.8 '1

104.
90.
,88,
4i.6.

40.
19.

10.
91../.

34.

26.

7.
18.

7.

21.

5.

6.

3.

13.

...

17.
19.
0.
0.'
1.

1 6.
0I.

12.

4.

0.
7.

1.0.

1.

6.

11,

844,

.002
,00:1
.004.
.002

003

,00201212
300
000

130 1;.
.002e000

001

f" l, I I000

0 0 : '.11

121h121

,001

131.31

1.91.07
2,36. 64
164. 1-21 .'•.., :.. '", r •i"

13 4.i,5
1•40. 83

6 .'46)ZZ 00

62Z0.0'. 2)2

1.15,. 74

"1 "S. 2-'
.1. ;R7. 4.B
I C-11l. 3B

1;19.3
239. 5.'

447. 21

633 17

'36.'61I

"2'4.'52:
.112.' 6,1

!, 2. 14I
1123.00

. 474s
I 16,. s

2. 041s--*4 7

1. 907s
1. 375",s

I r. 1O7s

"r-

s). 67.•

G5a Gs

CF...,~

,93cs
.33-3s

1.c,7's

000S

51 G80

8.33,;

1. 7E6G s

f';~j3~ ohape teot'o.'



EC&G ORTEC S V I ( 175). W"k!32 =-'- 02.96 i -JUL---2007 16:55 .4 Page
Environmental Inca Spectruml name: Q,7343.-nl

S U M M A. R Y 0- F N U C L I D E 5 I N
TIME OF COUNT TIME CORRECTED UNCERTA.INTY

NUCLIDE ACTIVITY ACTIVITY . COUNTING

S A M P L E
2" SIGMA

BE-7
K--4.

IMN--' 4
FE-59
CO--58
CO-60
Z N-"65
ZR-95
NB-95

RU 103
RUL IOS
1-"131CS- 134

CS- 137
BA- 140
LA-140
CE- 141
CEL144

pCi/LITER

lv------+--------:---I ..-....-

4. 8747E+01
1. 005E+02

3.5v7Z4E-+,i1-0
7. 5137E.,@00
3.. 81 8-E+00
3. 8116@E+[@@

4.. 881 E+00
14 2030E+01
3. 4794E-r-0Zi
3. 23.62E+00
4.. 1 !a4E4.0 1
4. 9869E+00
5. 4915E+00
3. 5714E+00
1.. 14@17E-1-01
5. 0313 1E-1..HD
1. 0089E+01
4. 1760E+01

pCi/LITER

......! ~.....I-- ,+,--- + ..- .i.....

S.,0 5E-1- 02

3,, 626 1. E-1-00

9,, 4.903E+..0
3.6111E+003,7, 82, CS GE0Q.•.O
5. 1309E+00

1. 4151 E+1.
I4.. 6802'.-00
4•, f'.217 :E +OIZI

4.22;681-+01

3. 5748E+00
2. 5 9 4 .*:E4- 011.O,

., 1. 378E+ 1.

4t. 2,i,. 9E E- 0 1

pC i /L.. I TER

< MDA val. ue printed.
A Activity printed, bu.t activity ( MDA.."-#-----------•-------. - . S U "M .M... R.

TOT.L A.CTIVITY 59.29 to 20;-204.: 1 •.• .0,000000600 pCi/LI TER
TOTAL DECAYED ACTIVITY ( 593.9 to 8224. keV0 ,7., 00,.,01,-00 " ,00 pC: LITER

133.54 &.
32:8.76 &
4.97.08 %

621.84 &
756.72 %
834.84 %

12:91..60 &

S UI M M
CE-- 144
LA- 140
RU-' 10.3
RU-:.0, 1•

ZR-95
MN-54.
FE-.59

A R Y 0 F O 1 .9145.44 % CE--4I

364.48 & ]-131
537-82' % 0O.-.,40•
G36.97 % 1:-,:131
7i*"r-' ' V \ •3" 1p

,7,.79 %,NB-9,
1099° '-2--5 & FE-'59

C A R D E

477,7 1

604.70
,-61 .. 66
795.84

1.115.,55
1 460.81 r3[

D P E A K<
I& I 1I31

&BE-.7

CS-.. 137
Sis- 134
%' ZN-.65
% K,-..4,0

*0'.!qS- . BA. ,. O

4.37. -2 L.,-.14.
C"_-1.0 Z;. 33 - RU.-IF103
7 24. 18 ZV -93

1ii-7 % C--5
1173.24. C-0.
1596.18 % LA-V-i40

.Peak is part of a Hultiplet and this area went
negat ive during dec-onv,:olut'l" .: T

7 - Peak is too narrow.
@ .... Peak .is tho wid~e at F251 but ok at FW ri-.
% - Peak fails sensi.tivity test

$ - Peak iLdentifie.d., . 'bfut f ... peak . of this Tni de':"1

failed one or more qualificatin te:sts,.



EL&G ORTEC G V -I 175) WAN3': I4WO2. 9 1-jUL 2007 17 00:44 Page
Environnnerntal Inc sp.ect urm 17432. P'nr

Sampl,.7-JNe descr'ipt io'nl,.,T- •

TXW--412i8 3. 5 LITER
27- JU~N-2007 1 '2' 3

Spectrum Filename: C:\User\ 17432. An1

I

Acquisition. inform&,.tiaon
Start time
Live time

Real ti.me
Dead ti:Lmie
Detect or/3eometr-y IDs

I-Jul -'' 7 1- 047:1

oil01

I &

Detector system
MCD I Input I

Ca l. i br a t io (::'.n
Fil1ename: dlgl. Cilb
Cre ated: 1:4-:.Mar-.2:: .7 13 33 4, . 2'-- a .... 2887 13.: " .0
M'G #23 Geo:me't'ry #1
315 Liter water in Ml N

Zero. off-set -- 1.982 keV Gain
Quad r-at .c . 120E-- - ,'7 k., ,/c hann 1""

5 1 l.(eV ,. --han .e

Library Fi]es
Main analys~is library,.

Library Matc~h Width:

Analysis,; pa~ra'meters
Star.U:'t chainel
St op. ch annel

•P'eak re•.,j ect ion level1
P.:ea•k sear'ch -sens:i~t iv :kt yc

Samipltye Size%
-Ac tivi.ty1, scal ing~ factor

.. LP ?. L .L b 4 ) 5

£120 for an enr gy of 258. 13'. .,
404.8 'for-, .an..", energy of 2. ,,

3. 500
1. 0000E+0 / ( 1. ';000VENNOnZ-. 3,, 15000-'E-V... 0'•:

Detec~tioan lii method:J(IL

dd i - o; l. t Ii 0- •OrB2z .

Ad di t i oal syst e.. at ic erro : 1o00000 @ ,:2E.13I0
.Fract io n . ±n imits . 00-0%
B a c[gu..1 ao nc' idth; be meth:o:1 ( based an :pectrum).

C o.a'r ecot i o
Dii-".'•ay.v ~ L )Y ' t~ t o in i-+.t ,:.:

Decay durCing accj ., s.tion
DPecak c. kgonr i ngr co 12. ec•-w.
Peaked bacl.tground co'r.r'ec~t ni,',-

S t a t u,.s

YES

L I LL i: .

N 0

r~ 1ll•'- 71 " " rS' C a:..: m " m -8 e 7 8 8 :",

1 7.- I.2007 1 3 'I 150

Absor'pt.i on .( It a .'nal. )
4.1 CI



EG&.G ORTEC G V - I ( 175) WAN3. 14W02.96 11-JUL-2007 17:0•.44 Page
Environminent al Inc Spectru mr name 1 7432. flA .n

2

Energy calibration normalized difference: .1044.

. - , -..-.. r .. , U N
PEAK CENTROID

CHANNEL ENERGY

1 0 E N T 1 F 1 E D
SACKGROUND NET'AREA

COUNTS COUNTS

P E A K
EFFICIENCY,

* AREA
UNCERT FWHM

25 SIGM1A X,1 1(
SUSPECTED

NUCL IDE I
f-- +-- +-- + -f- + --.- f. -f'- -- -+ -----f--f + ---f -f-f +- +-7f- + -- + -- -,---- -f- -,• +-- +--,- +--1- -4- 1- ..- .... .-- I- I--- -+-- +--+- +
.1024. 79 511. 40 9.. 157. 1.615E+04 33.8P4 2.608 RH--lN6M e
1519.57 S0M. 9- 51. 14. 53.09@E+03 55.22 1.5847 BI-214 D

s P:Teak ½ails *ha;.' tests.
0 Peak area dlecon vol utedi.

********4!-34* I D E N T I F I E D P
NUCLIDE PEAK CENTR CID BACKGROUND

CHANNEL ENERGY COUNTS

E A K
NET AREA
COUNTS

S U M 1 1 A R Y *-'*3-*3.i42 *4
INTENSITY UNCERT FWHM
.TS/SEC 2 SI A % .1,( e V

+. .- +-- + 2 +-- + - +- 4-- + - - +-- + --.+..- +-- + -- .+- +--- +-- +-- +- +- + --•-- +-- +---. +-. +-- +,- I, --. +..-- +- ..- !- -

CE-144
CE-141
I--131
DA-140
LA- 140

1-131
BE-T

LAR--140
RU-103
1-fl- 1 f40
CS- 134
RU-103
RU- 106
1-~131
CS- :1.37
Z R-95
ZR-95

CS-134

CO-58
MN-54
FE-59
.1N--.C..

CO-E,0D P.I.59
rCr.--.6
K.-.40
L. ..- 1£4,0

7; [-PeaL

O S '.,aI•

268.05
292.30
573•.00
60r8.91
66;2.40
731. 49

958.00,?.
978.78
995.08B

1211.03

5-;72;,7: @;::-

I ;24.3

I:'275, .001
1325.00

1,447.32.,
1510.85
1:5,31. 170 794 00

1625.44
1t68.S,57

2189.51
2 -31. C00

25I1. 29

c29&2i.131

,-'1629. 463

132.30
144.,45
285.07
303.06
329.855
364., 46
477. 94

496,; 51
5,-.37. 5 G

604. 72.1
6 10 . .1-1,"1....
6.;23.38
66,.;6,75
6,6.180

723. , e
754.5,10

796.E,,56
,91.2.32
833.92

111 15. 721

1.17 .3J

It:[-9 1. CI
J33 . ,.,-,

1 :,ci . :!

.I..ID 9 ,,':/i •

279.
133 ý

4 S.

741.

15.

33.

25.

83.
43.
1.1.

7.
1.5.
17.

5.
11.
2&°

7.7

pr,,

vis

1

5.
7.

, .-,

4.
6.

27.
18.
27.

7.
7.
7.

15.

17.
1.5.

2.1

li...
f:' /"

.001:.:.

M210

000.001
.001

.001
211

'00

8822

000

001
7:1121
it; 10

8¼.

+ , -r* -- -- . .! . 1.1.. ' +- ..I-. 1 .... ,I , 1---+

:.78. 9:7. 875s
5319. l ..- ,s

185. 87 .0830
2508.2 -7 . 747.7

119.,52 15,48s
771+. 60 0 17:2s5

;-24"9.30 .560s

5C5C' 012121
E-'2;4. 17 1. 645D
-,'711q, 9.7 1 .8,4, 0D

L-0753,5 17.l s
86. 42 50* i

1F .319 S

557. 77 ,, ,: I .s

B,53. 75 j02s
1 10•, . i ,5 5:1
1-.37,; 89 .1.. --'19

15,2. 6 1,,5

, "S- G. 6? 3E.S4,-+s

24.S9 1.9031
2 .4. 1 1 , 1..

fails shape tets
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Envircbnmentha Inc. Sphctrm nam e 14T32.Rr"l

3

3.S U M M A R Y 0 F ,N U C L. T D E S I N
TIME OF COUNT TIME CORRECTED UNCERTAINTY

NUCL I DE . AC I V I TY ACT I V I TY COUNT I NG

S A M P ,L. 1E
2 SIGMA

* .. *•-4 *

p:'Ci /LITER

BE-7
K-_ 4. 0 \1

MN---54

CO-58-

ZN--65
ZR-95 {

RU-1023
RU-.106
I -:[31 (

CS-'134 A
CB-137
SA- 140 Q
LA-. 140
CE-- 141
CE-144

( MOD

1. 6299E+01
7. F32235E+01
"2.9-378E-+-00

S. 3105E+00
3.89SE.+00
2, 6926E+@

1.5784E+00

2. 121 3E-+00
3. 0557E+00
3. ,370l+0 I
4. 0937E..QI,0

2"-. 6,500E00
1.6 7S1E--O
5.8,]807 E.00,•r2. 29407+00

,..J , •••,. : -t- [' -± ,

3,863"7E+01I
v a Ii.ue prij.n tePd.

pCi/LITER

1.9S06E-.01
7. ,35E+0 I
3. 0319E+00

7 .7220002
3. 7003WEO+

07064301001. 4.Z4-E+.10

Q. 54210E00
2. 088.E+00
3,, 9263E+012
2%6675E+01
1.3965E+01
;.2. 684 9E 00.-t'2.
1., 6776E.01.1
1.271 •0:.1
4. 926E+00
S0.5 1 E.+'00
3.99950- 1

pCi / LITER

A Activity printed, but activity ( MDO.
.. .. ............ .... .... 7,U M1M1PARY -- . . . . . . .....

TOTAL ACTIVITY ( 5.1 to 22.:1 +,.) 0. 0000000E+00 . pC i/L. :"TER

TOTAL DECAYE'D ACTIVJITY C .5.1 to 2026. 1 k eV) .." O"O "+00 pC"/ '"rER

.******.. S U M M A R Y. 0 F D I S C A R D E D P E A
1.33. 54 & CE- 1 44 1 ,. 4.4 & C.1 41 204. 30 4 "1 1. 3 1
328. 76 & La"-.I '," 364 40 % -13 47716 1 % BE-7
497108 % RU-103 537.32 % BA-4 G04.70 %.,.,4-
621..4 & RU-I I,36.97 % 1-131 M01M X C' --l 1775..7 • Z .~...F -]4 • " *F: -1•• KI•',,"•' •,3"""75 .72 "- ZR -5 /,.76 .7. . % 'z 795.84 % C --1)34
8.34. 84 % M'IN-54 .099. 25 & rF••59. 1115.55 N% C

1291. . 760 % FE-59 1332. 50 & CO.r-,.,•1 0.: ., "40. % .

-,Pe is [a;part of a mu.tipl et ai", -.. .- i.
nega.lt'ive dur l"ng slec-ornnolut ion.r, F'-~ I S t C '

@ .. .in too wide at FW.:2M, but ok t FWHM,

%.'t -. Pe'ak -fails sen'sitivi'ty test.

$ P --eak< ide:nt b.u LF,=, l.:bu.f peak i of "th nuclide
railoce one or mor.'e q(uaI ficati ' on tests.

304, 04. & BP- I.4,'..

487. 02 & LA- 140
!102.33 % RU,.- 103
7L'4. 18 8 ZR--S:
W.. i 77 & C[0"-

1173.2,4 % CO--60
"159, 1. 4, L Pi--•140
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i

SampleC) d s ri pi. o.
,TXW-. 1 .5 L.ITER

"p.ct rn Fi ... . " n e`" : . C . l ~?

AcquisiLi.. . .in
. Star't time

Live t3Arie
Real "time I

D ead t ie
.L e c.t or/ G1 0m e'r y ID

I1.-,]uI-2007 15:20557
'-V.',-'4S2.4.

5 <,
0

Detector: S yste lm
. MCB-. 5 Inpu 1.;

Cal!i brat io'rn i
Filename; '5g!.C].h

Crea't'ed: 19.-Ma -2007 1.19 ;"-9 & :] .. r..20F.117 13014453
MS #2.3 SEOmvTRY #:1
3.5 Liter ~ waeanM

Quadrat ic.
Cl. 797 keV G Cain

19; 3E-0 .,

.492 keV/channal

L..ibhr, ary Fi. les I
Main. anal.ysis lib'rqary',:

.:t ;-'.r latc'.::. 'W:dt'h,-

Anr(alysi p~;arameters
St art. ::1h an n e t
St op clhannel.

.Peak rej'e-ctioCn leve(.
Seas e arch B en si t i v i ty,

Activi• y C pIgi. z ac o

2.1 .; I

. .00

42- for an of C7.Z1S. 91'k(eV
404.8 for' an energy of 20231o4.21keV

"31ZI. 1@. iCv ;1

3

3.500
1.h0i E{6 .1.00tZh,0E +-i00 3. 000E,.00)

2.8 570E+r05

Detection limit meth"od:R~ I S..3r L in. - I',, o d

fld £ . ~fYI ~ 1 U n er~'r"1.00f(.00000E+i00
Addi t i syste :2.V CC; C:matic 2C"' 1. erro'ri1.000000@E+00,
F.ac.tionftund Li. .000ft%

Bakrud wdh; bes'Ct me2thoCd C (based (Ni )spe2ctrumu).

Coretions>rc~ toda

D e ca.y d r "i ng ac-q u isi tion: i o "
Dec dur ,.inff 'j g c o 1 ecti oen
Peaked L.ack'ground correct ion

Absor."ption (int:ernal)
r6.... u n • 'OR! "r CCC) r.o rec:;'t :i. o Ci

S"'•t a.t Ust ,'

YES

No

1413 .::

commenerts
..TJun--'.0.0 a 11:a.5 000

bkg g5 w.Zp b c

2-" Apr .. ."•i-200 1:[ . 56: ,1
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EnviLroental Inc Spectrum namei 572180.14t

Energy calibrati, on norm11alized difference:
No unknown peaks pas.csed ;sens itivity teat.

1. 0, 08

I D. E N T: I
NUCLIDE PEAK CENTROID

CHANNEL " ENERGY

F I E D P
BACKGROUND

COUNTS

E A K
NET AREA
COUNTS

S U MA 1 A R Y
INTENSITY UNCERT FWIIM
CTS/SEC 2• SIGMA ke

CE-144
CE- 141
1-131
LA-140

BA-I 10
CE- 7

RU:1 03
BA-l1402

CS-134
RU-1 03
RU-i 06

ZFZR-9 5

17'IE-519

P k1

DN-.
' O'0 ' iJ.-,'.

FE-.59J
Ii-$
X-'I .C'

D Peak

258. 15
275.90
561.50
604.84
651.05
714.41 58

971."72

i1079. 62
121 :1." 0

12f9,99
I 45.01

. 4 '-4 7 -,Q

I1.# 5 1-5,'.3 1 0

13-.5,9 9.Q10

2i 4.i7.,

1347. 14

54 51•., 7 5

3187., 0

134. 02
141. 34

°3, 2 S. -

364.2£7
47E. 97,

547. 04Z

6 ,-Vl., 8

5 4i.0 6 i3l

622.79

I7;..-- , 5S
7 5' E '.14-

7 5. 11
7 Sil-801.

10 :3I. ;2., 59I 1.3. 32.

:7*99' -', '1,.

4. 17 I7 5

.t595.50

91.
9.4

ii.
23.

20.1.

2.
12.

3.

,.0

5..

6.

17.

"1,

22.
20.

2.

19.

15.
12?.
20.

1.
G.

1. .

112.
1.1

4.
:15.

6..
7"

:17.:.

001
12?1!

2101

2?i.1 12
12?L • 2
8012

819'
12 CI 2
21801
00:1.
''0''

I/I ''

Ilt

I'-1
888/l

178. 29

17 8.,Q6

5t38 ' 3

5(7, ,33,

o: it:. I.).,
93,45.5

5. 7, 5.7

137 11

4752. 16-,
.00

200,
529.5
145.1.4

11,8

I G1.5

71.E','75
1 . 5i'

4 i2, '51

0)1 Q IS

1-3112

.577s

1 29-V'.-

7, 5ý-.4)1

r. 7 1)
V755s

G.57E".S

*697s.00s5

67s1.56;

16s2. 2i5
.1'75s

6 5 ~s

,755.Z,_

Fails sha tests.

.* S U M M A R Y O F N VAU C L. ITIME WF COUNT TIME CORRECTED
NUCLIDE. ACTTIITY ACTIVITY

E S IN
ULNCEFRTPAI NTY

COUNTING
2SIGMPA

pCilLITER pCi/LITER

.I.~..1.l.F-.-.I.I.~....4...~.1.I.............I.1..........I.1.
BE-7

'' -.4 4 ½2
MN-5'4

CC-59

I * :1. 29 1. 0.1-121 1

~ 2iiA
4.. 174-91 El. 121:1.

5 .355E+31
D.- •3E+ -0

0 -7 1.7.E+1- I
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Envirn•ne", nt al I', Spect rum name . 572.1. Anil,

I

ZN-65
Z R,-.95

RU- 103
RU- 106
1"-:,31

CS- 137
BA- 140
LA- 140
CE-141
CE-144

(
./

(

(
/

(
/

-I

(

14.O211E>*00

5. 2623E+00
E I.

4.... 1614 E+01
8. 593E..+00

2. 011 f36 7 - ' Q1
3.0397E:+r00

1. 911:. "2-01
4 .9260+00

3. : E 4- 12,E I

4. 0230E+00
-k,, 30199E..-(?10

6. 1333-+00
;.7 S 3 ,9+• •. 0 1
3., 9487E+00
4. 2737E+01
1., 2201E+01
2.: Q 1 [F 4, 0 61

3. 0. I Z'.4:4E.-:0O
4. 1214E+01.

1.1 i002.E+01::.
2'. , 2 E I:

#l FAll peaks for activ tity cal.culation had bad shape.
.. liActivity om'•:i.tted from total

t ity uomi~tted from total and all peaks had bad shape.
< MA value printed,

A: Actjv:ity~printe.d, butyl ac~ti'•it,( M DI)

7 ..... . -- ---- -- 7- . 8,.UMM A R V ------------_-- . ..
TOTLTIVITY .Q 5. 9 ::.,. 4 .4eV) k . 999E';F•2E+01 . pCi/LITER

TOTAI -DECAYED ACTIVITY C: ,5.9 t;o 2031.4. keV) 8.999;9220;0M0-11 pCi/LITER

133. 54 %
32B. 76 %
497.08 %"
621.84 &
756.72 ?
834.+ 84 %

1332.50 %

S U M M
CE- 144,'
L.A- 140

RU- 106.

ZR-95
MN-54
(]0-60

A R Y 0
145. ,44

364, 48

636."97
765. 79

3.115, 55
1596. 18

F

C.t
"I

/.

%'

*'1

DI1• ) I.- J, S

CE- 141
1-..131
BA..- 140
1--13:1

ZN.-65
LA.-. 40

C A R 0' E D P E A K
04.30 % 1-13:1

477, 61 % SE.7
604. 70 % CS-134
GGIMS6 . CS-- 137
795, .84 C C-.... 134

1173. 4 CO-60

304.,,84 % BA.-"140
487, 02 % LA-14.0
6:1. 0. 3', & IRU--1.03
7 2 4. 1 S % Z R-95

1.10. 77 % C0-5a.
..2.91,6 % FE-59

P.Ieakl, is part of a mult . c.. anLd this area w.lent
negativ duri'ng deconvo lIut i ',n.

? P..[:eak. :is tod narr'ow.

Pa. k is too wide ait FW25M;..,5', but ol) at FWHM,.
PF'eak fails sensitivity tes.

$ Pea..k..a. iden1tified, but f:irst peak of thi. s nuclide
fail, . on or more quali ica',tti.on bte sts..

F.- Pea . act iv't y hi gher than ou;.nt'.;i riJ unc.Žer'ta. in rt r.:.Tjge.

Pe ak ac:.t:i. vity lower- Phan rco..ntyn> nc -t ange.
Peak outside anal ysis eneg; y I g y ri a nlge-t

& .. Calcul.:.ated peak ca•ntr.oid is, not cl.ose ernough to tie
]. .'b;ar'y snergy- centro id 'for pos it ive ident if:i~cat ion.

... P-.eak!.,•,..kg'"ound sub't'ract ion.
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p

i

S4.mple. os.i tIo
TXW-.4130 3.5 LITER'

7-.UN 20••7 13 :44.,.,,•*''

Spectruqm File;namei C:\,L.se;,\3T442.An1

,01

IA
Acqu i si it .i. on in format in

Start, time
Live time
Real time
Dead time
Detect or/Geometry IDs

I-Jul--.i007 15:56:14
7351

7360
, 2%

Detector System
MCB I Input 3

Cal.ibrat ion
Fi. erne : D3 I .Cl.b

Cr'eat;ed: 14-Mar -2..; @7 14:,2. 31 2 ,a 14... r--.ii7 14 , 4,-,
"G 0.3 GEOM-TRY W :1.
3.5 L.iter in ME

Zero offset . -. 1 liZ. keJ; Gain
Quadratic ..15E-.-07 k ,/channel^2

Library Files
Main •i '•al.ys i ; libraoy', 2
Libr-ar.y Match1- '.-:idth:

.,500• kel),, ehIanrI 'lel

1 i b
. 500

Analysis pavrameters
start channel
Sop channrel.
Peak rejec.ton level

P-F-eak s earc h scn-i sit it i ity:
Sample Sizei
Acti vit c iscaing facit or

120 for an energy oif
4048 far -.-krt ene-rgy c::,f

30 00

2 .2 Z+ . 9..: e V

3.50/ 0 .

2,8~571EEVi05

RIt:O methodc
Idd i t i ona I r , d o' III a"or 4:., 800 ,0200 E+00
.A d i it onal sy s e t ic error. c :1.0,0 " .000E+-

Fracti on Li m it u , i.i.sj,
Back-.gjround width; best method ised on spectr,

Co'rrect i ons
Decay correct 'to date
Decay duririg ac'.qu ijiit i Pin
Decay dur in rg co7 1 1,ct i on
Peaked bac.kgroud col),-"rrect i on

c 3..•v , .l iE,

YES
NO
YES

Co mmient sii
T'7--Jun-.' y i007 13:44- :0i

b." 3w. b-

Aibs.'orption C . ............ l•l£J
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En v 1 III EI flt a I tn CŽ Spect v'u m ma me 374 42. flr I

En c'rg y cal. iLmat :L on r cr mali mc! cii Ffmv'encm I 12112121

* * * * **~i**** * U N
PE1:~lK CENT 10 1:0

C~iPV'*4NEL EI'~!ERGY

F ACGOUJND NET A~REAI
COUJNTS .COUNTS

PEAflK
EFFICIENCY

• g- REAl
UNCERT FWHII SUSPECTED

2 SIOMA % k&'J NUCLIDE

7i213. 23
11212.1, 25
iJ:12~ 45

2;EL'42!~ 35

.351.77
4= ,4 '-7.

~ 6171
61219.

I 1221.

27.

3:•.2..

113.
.4. 4r~~'4

I 271,,
2(3

2. 762E1-1213
4::- - .7r , - 4.

1 . 4i214E-1214
,j~ 124FE+i7~3

32. 22
z7?

1.491 P2-214.
~.427 TL-221E3
L322 ~U**~'1 4 1D'

D

s F-'m.ai< Fail ;h a pm be :.t
0 F-' ~ ar ma ci mc2GTI '~' o 1 ut mci,

.i~. */C* *-~i~~i-**~* I.
NI..JCL ~ ;DE PEfliK

CF! rt'iNFEE..

D E N T I
CENT ROD

FENERGY

r I FE 2. P En K

COUNT3 COi.JNTS

-, U ~
.4 '1 ii I'.

I NTE.NS I TV UNCEFT FWHM
ETC,' FlEE 2 SI !3P1t. 4 i c' V

~1~ 1 '+ 1

CL. 1~I11

CI 1 1
I ~"l

.24 fl-i417'
l() 1~l

.1 1

i....n* I 4121
CU- 1213
L~

CS-' 1 34.
RU - 1213
RU- I 216
1-131
CC K;7
4,..p
'.r 'm

l\irl ) ~
~
Cu iC

Mi"J ~', 'I

FE ~9
ZN L'

CI 4.P1

F
'1 1 I,.,

L.( ~

LIP 1 4

1: ,::4 ,4.,

C Pmai<

-C. ~2
~1

ni' '73.
C7'i ~;3

~ 1121

') il'4 :21
~ '10

99~ 210
I 17174 171171

~ ~

:1 r":'o,, 66
44, 4.j. ~ 3 7

1 ~1'1 ~.5

3 3 2121

V I/I '>~

Ii v12

...........K dO
l21~.7

2196.25
2230. 93
22T~i.4. 25
,",r.::4-

4
4= 4=4=

292 1A, 95
Yj4~y) 2121

i;2 jp
~
'p4, 71

4~)

4
452. 4.7.
/,.9~ 46
Ti; 242~ 26
3,214.. ;' 21
210. '-.444

~ 52
237. 0171
£-r4) C~

Ii

,C ~13.

.-~2 ~/1 ~

121-4)3 1"'
111
11 1')

JO
1 26

.i.

".4.

i-c;,.
44,4~~

4~/4 4~

' 4.~14.4

F'
Ii.

p
H,

C

1:

9

'7)

21,

17

1~

I. C~
I,

0..

I2I,~
.4 4.
.1. '~1~

-i

0.

.4.4

.1. J.

£4,

171
4.4 4,

14,
~4..~*~
4 4...

19.

* 003
4, 710/i.

21212
4, 12100

2102
17121171

4, OOL.
4, 0121171

171~710

.121171121
4, 171021

171171171

210
1211710

4, 711711

4, 12100
.~,'i212I

4, 1A1,i11,~I

17101

4, 000
4, 212121
.1211711.
4, 2102'
J401
4, 000

4, 213.21

4.4... C.4

~r' 'j',.
1. j 921

4J.'~, /

1: i9
-7.4~)

44 4, 4;4

f
I~ / /4~~'4

-4,

,..4 ,..4

210
JJIJ' 27

4,9121

71
~ I

4.4 *1

44.1'.

l.~ .j,

31, Th21
ti I"
i1~' Ill?'

4=

4, 796~
4, I~ 135

'~1

4, 227;
0171121;

/1.91.;
0021;

4, 17.l4....4..4~4

4, 0210;
I. 3E;21r)

4, 12121171;
7....22.

4, 21 12121 ~;

17123;

* . 4,...

-~ 1 4";

1. C4I~
144 4.4

4.., 4* .4, 4

41 4

e :z~ ci I/i 12 ~7i 11 '1 4i 1 LIt mci4,
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i~3~G* U MI MA A Ri Y 0 F N U C LI 0E S 1 N,1
TIM-E OCU IME CORRECTED UNCERTAINTY

NUCL I D.. ACT I A Y ACT V I TY COUNTIN

S A M P L E
2. SIGMA,

K- 40
viN..-,54.

FE-'59
C0'-58

.ZN-65
Z R-95

I',1B-.95
RU- 10'
RU- 106
I-.-131
CS- 1 ,3 4-CS :'-- :. 3 7

BA- 140
LAl-: I40
CE- :41

E-.144.

•'B ; EI-S.Z I
• ~f 9 16f 4E+01

a .~ 5739Efl.+SS

a, .1., ; .. , .Z.' ,fi r ••
H a . 'HUgE='

2 .

< ,: 4.5 4.9[=+0

•{ 4.4'703EF+ -'. 00
3 .ELG57 7E...00Z

La, .i ii.= r.+ "i

< , 23. 1 .2E., 0

2. 2411.E,+0'
¢ 2 4, 604E"-01
4 4..92,94E+':%. ,00

4"" .6973E+00•., :

pCi/I..FITER

a... )l ~ f.
91 . •6E0.+01

5,,63::49EW.O. O

2, 7,591'E-001

4,. 653 .E+0'Z0
4., 26@G.EF- 002

~.a...a+ 1 54 E -,,..

2 .. 14007E+01

2i.:,7".245 E,,-00 J
3.87,,<:•11EF+-00

"+ ,' &7 15,." R I ,

S. 344 1 E+0,0
.3. 1406E+01.1

pC,./LITER

4.8 94WE,01

#1 All peaks for. a a,:c:tivity caaLculation8 had bad slhFape.
IAc'tivi'ty Omitted fr omLt r total
ctivi'ty omit'ted f :ra total a.nd all.] peaks thad bad shape..

. • Ia.., ...Aq Ac'tivity p::ri:n!tedz:, bu,,tt ac:tiv~it:y < MI:q'W:,

U" M !,'I C-4 R Y, ... .. ..'.. ..... ......

TOTL ACTIVITY 5 ,9. 9 t a 2 , -4. 1 k'eI) 9 - .. 7154,9 '0. 1 pC' ......
TOTAiL. DECAY/.ED ACI[r'VI''Y ( 5. S to 2020.; 1 keV) 1. 027646., -.•E pCa.i., . .

.,-..*********,,,..•-x• S U 11 M
1.33.14 % CE--..44
3..28.76 L .140
497..,J, (LB % i... :.@
057.20S RU-1a

E2.4 ILRU-10aa

834.84 1 ,, .? .-54
:12"?91,. 60•. & F'E --59

A R 11 0 F

64.4,- a
53:.7;7.32 %
636. 97 %'

1099n: 25 &
1I 5,:.501 %

D 1 8CE-.141

BA-,i 40
1-1-I31

FE,-59
CO-,,0,

r A R D E
28-,o, 30I;, ,,L/I .

704a.70

1795. 84-
1!.115.55

D P E A

% BEE.-'7
% C11- 134

&: C.O"- 137

% CS--134-
" ZN.65

3,.48 .•7.0 % LA-..,l021
4I. ,;¾ LA "-.4,I

Glen0,33 &g 1 R- 103

724.1 . ZR.95
8' 1171. 7 1C, a -j - a88173.24 & CO,.,.5O'

S- Pe'Ia i.s i:;art of a,: ru.tiple't and this area went
S ati . V dŽ u.rinig de:l.onv v u tion.

" ...- Peak is.too wi.e .at ,W2 0 aut'a,.iat'a,
-'El... Pea is t C lo 1a ;.,icl ~at FW1E5M, Laut of).4 a-t F'WHM.



- Environmental, Inc.
Midwest Laboratory
an~ Mlgheiy Twthnoaoies Co.

r.Al Prcival,
{$irstEnergy Corpo ation
hMal Stop 1041
'"-5501 North Ste Route 2

Oak Harbor, Ohio 43449

LABORATORY REPORT NO.: 8003-100-366
DATE: 08-13-07

SAMPLES RECEIVED: 08-08-07
PURCHASE ORDER NO.:

Sample ID Lab Code Collection Date H-3 (pCi/L) LLD

MW-31S TXW-5194 07/31/07 7322 ± 262 < 176

MW-31D TXW-5195 07/31/07 108 ± 97 < 176

MW-32S TXW-5196 07/31/07 7535 ± 265 < 176.

MW-32D TXW-5199 07/31/07 507 ± 113 < 176

MW-33S TXW-5200 07/31/07 2702 ± 175 < 176

MW-33D TXW-5201 07/31/07 3271 ± 178 < 173

MW-34S TXW-5202 07131/07 2839 ± 169 < 173

MW-34D TXW-5203 07/31/07 1076 ± 126 < 173

MW-30S TXW-5204 07/31/07 1149 ± 128 < 173

MW-30D TXW-5205 07/31/07 231 ± 100 < 173

MW-37S TXW-5206 07/31/07 2961 ± 171 < 173

MW-37D TXW-5207 07/31/07 135 ± 96 < 173

MW-12S TXW-5208 07/31/07 860 ± 120 < 173

MW-12D TXW-5209 07/31/07 1155 ± 128 < 173

DBD-01 TXW-5197 07131/07 7185 ±260 < 176

DBD-01 (duplicate) TXW-5198 07/31/07 7734 ± 268 < 176

The error given is the probable counting error at the 95% confidence level.
Less than (<)v ues are based on a 4.66 sigma counting error for the background sample.

• \ 6

QuSA Coorlim A r eo i toMQuality Assuranc~e L aae



r.I IvIIELII II III•IL'IL, Inc-.
Midwest Laboratory
an Allepheny Tezhnolopies Do.

PRC-33
Fort LS-4 Ver. 10

ITRTIUM
LSP-200OCAi

LSP-2_50T1 /_AB

LSF-2800TR H-

Init. L~ Count Date: bf") 0 /I /0
0.I0032g STD 7-36

BKG BKG Sample STD STD STD Date
Time Counts Time Time Counts Acvity issued

__Gel_ lo i o jL% e 1003.78 01/18/2001

Sample ID Volume Sample Remarks
(ml) Counts

C)17__ _ _ _

r•u .-sI 6Lt$ T. cqo•7__ __ _

!519 7 Z" ,9 q 6

~ 6 • -q8 . lIff

_ _ _ __5•o I _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ __1 _ _ _ _ _ _ _ _ _ _ __o J? -__- _ _ _ _,

'',q 9 I.
57a0_ (g g_ _

A 1 _

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



oA

First.EneryP P BETA LABORATORY

SAMPLE ANALYSIS REQUEST I CHAIN OF CUSiTODY •6670 BETA DRIVE, MAYFIELD VILLAGE, OHIO 44143

1-800-470-BETA 440-604-9802 FAX 440-604-9800 CHAIN OF CUSTO REQU)RED?
FORM X-2189 (REV. 05-07) "iZYES PAGE / OF/fl inm

F- NO•¸_ _ - - I
COMPANY NAM..,

ADDRESS I LOCATION

TURNAROUND TIME
(Surcharges May Apply)

E- SAME DAY
[3 24 HOURS

[148 HOURS
[] STANDARD

ANALYSIS REQUESTED SAMPLE MATRIX

rr r r,1,rrr

BILLING ADDRESS

CITYL9A*/•, -g: STATE ZiP C/9/n' _,-l •

A=

AS

F.

0=

=.
OT=

ASBESTOS

FILTER-ARSENIC

FUELOIL& COAL

METAL.
OIL

LEAD IN PAINT
WATER

OTHER
E ORTA NTION E-MAIL f[YMAIL

T I /U -- 1 j-U14.;rO, El FAX
? 'URCHASE ORDERNO. a[-MAIL

P
R
E
S
E
R
V
A
T

V.
E

N

SAMPLE IDENTIFICATION MATRIX
COLLECTIONDATE COLLECTION

TIME

SAMPLE
REMARKS:

(Conditions,
Botfle Type, Etc.)

LAB

I.D. i

v2~ 7/ /d"A ~

/~J ~3/iY 1 -

REjNU~HD~'(Si pature) V A E TIME Sif~i~ .jDATE TIME ADDITIONAL COMMENTS:

"~4 if/nA Y I'Ai~ZZ 72. ~ t~uI6A-~<~h)f1ifi___
R Wlj HE~ // ~ .BY (4ina /1/LiVE ýc Iij DATE

D AT E TIM E ýY 'Si gn a ture) D A TE TIM E .

RELINOUISHED 't ignature) DATE TIM rI~bB ________re DATE___ TIME________________________
__________________ ()l)- 1-)2 Dggj 19 1 9.0 ___________________

COPY D'pI:IBUTiON: WHITE-ACCOMPANIES SAMPLES, YELLOW -&B_...OPY, PINK-CUSTOMER

WEBSITE FORM: ORIGINAL - ACCOMPANIES SAMPLES, CUSTOMER - RETAIN COPY



........ ....
......

,....:......Environmental, inc.
Midwest Laboratory
an Allegheny Technologies Go.
PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

Sample Count Time (mrin.):

Background Count Time (miin.):

.Background Counts:

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRI/AB,
"LSP-2000CA or LSP-2800TR Reviewed and Approved by:

Date approved: "

Date Counted: 8/10/2007

Calculated by: Tony

Date Calculated: 8/13/2007

100

200

874

Standard Count Time (min.):

Standard Counts:

200

61036

0.195Counter Efficiency:

pCi/L
Sample Coll. Vol. Sample Corr. Activity ± Error T.P.U. 3.00 4.66

ID. Date (ml). Counts Factor Sigma Sigma

TXW-5201 8/2/2007 13.0 2276 0.999 3270.792 ± 177.661 478.994 111.541 173.260
TXW- 5202 8/2/2007 13.0 2033 0.999 2838.599 ± 168.786 421.335 111.541 173.260
TXW-5203 8/2/2007 13.0 1042 0.999 1076.035 ± 126.291 193.300 111.541 173.260
TXW-5204 8/2/2007 13.0 1083 0.999 1148.957 ± 128.329 202.200 111.541 173.260
TXW-5205 8/3/2007 13.0 567 0.999 231.179 ± 99.680 104.521 111.523 173.233
TXW-5206 8/3/2007 13.0 2102 0.999 2960.865 ± 171.327 437.610 111.523 173.233
TXW-5207 8/6/2007 13.0 513 0.999 135.088 ± 96.148 97.888 111.472 173.153
TXW-5208 8/6/2007 13.0 921 0.999 860.299 ± 120.003 167.600 1.11.472 173.153
TXW-5209 8/6/2007 13.0 1087 0.999 1155.360 ± 128.447 202.948 111.472 173.153

=Best probable result.



u-UurLpWT I.L)

- -.. nvzronmental, inc.
Midwest Laboratory
an Alteoheny Technolopies Co.

PRG-33
Form L-4 V&. 10

IRUTUM
LSP-2000Ck F]

LSP-•,50QR!/AB

LSP-28OOTR

Init. & CountDate: PL-)MO /10/07
0.10032g STD 7-36

BKG BKG Sample STD STD STD Date
Time Counts Time Time Counts Actvity Issued(,•ci)

q00 00~0 (O _1003.78 01/18/2001

Sample ID Volume Sample Remarks

(ml) Counts

__ ___-jOoIc% _________-

5•00 qoat

12 O

v~~~c•-0 5•o /%/ A7

T ____ CJ1 i3__ 1 1087_
_____________________________________________ ____________________p___________________________________________ 7 ________________________________________



Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.

PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRIIAB,
LSP-2000CA or LSP-2800TR Reviewed and Approved y

Date approved:

Sample Count Time (min.):

Background Count Time (min.):

Background Counts:

100

200

681

Standard Count Time (rain.):

Standard Counts:

200

52906

0.169

Date Counted: 8/10/2007

Calculated by: Tony

Date Calculated: 8/13/2007Counter Efficiency:

pGi/L
Sample Coil. Vol. Sample Corr. A civ E T...3.00 4.66

ID. Date (ml) Counts Factor Actvit E . Sigma Sigma

TXW-5194
TXW-5195
TXW-5196
TXW- 5197
TXW-5198
TXW-5199
TXW-5200
TXW- 5194

7/31/2007
7/31/2007
7/31/2007
7/31/2007
7/31/2007
8/1/2007
8/1/2007
7/31/2007

13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0

3913
393

4017
3846
4114
588
1659
3908

0.998
0.998
0.998
0.998
0.998
0.999
0.999
0.998

7321.848 ±
107.599 ±

7534.996 ±
7184.531 ±
7733.798 ±
507.174 ±

2701.854 ±
7311.600 ±

261.928
97.281
265,242
259.770
268.297
112.854
175.286
261.767

1029.644
98.376

1058.530
1011.038
1085.477
132.264
407.120
1028.255

113.456
113.456
113.456

113.456
113.456
113.439
113.439
113.456

176.235
176.235
176.235
176.235
176.235
176.208
176.208
176.235

I £ 4. .i. 4 4. .J.

Best probable result.



z 7L.U a4a1 BETA LABORATORY
6670 BETA DRIVE, MAYFIELD VILLAGE, OHIO, 44143

SAMPLE ANALYSIS REQUEST I CHAIN OF CUSTODY 1-800-470-BETA 440-604-9802 FAX 440-604-900 CHAIN OF CUSTODY REQUIRED?
FORM X-2189 (REV. 05-07), - -]1YES PAGE j OFf-- NO

F1 NOCOMPANY NAME

ADDRESS / LOCATION

TURN AROUND TIME

(Surcharges May Apply)

[I SAME DAY
0 24 HOURS
0 48 HOURS
rKTANDARD.

ANALYSIS REOULESTIED SAMPLE MATRIX

BILLING A'DbRESS

A = ASBESTOS

AS = FILTER-ARSENIC

F = FUEL OIL& COAL
M = METAL
O = OIL

P = LEAD IN PAINT
W= WATER

OT= OTHER

CITY STATE ZIP CODE

k, , I A-+4--
FAX NO. RESULTS

ii------------------------------------________________________
REPORT ATTENTION - E-MAIL

-1 -- I -
PURCHASE ORDER NO. -r Co'q-f" C-or.ý'

DMAIL
[]FAX

_PF-MAIL

COLLECTION COLLECTION
DATE TIME

P
R
E
S
E
R
V
A
T

vI
V
E

S

1-

~ai SAMPLE
REMARKS:

(Conditions,
Bottle Type, Etc.)

LAB

I.0.SAMPLE IDENTIFICATION MATRIX

YY~<~ 33~2~ ~v4 :I2.Ip7 '"•i- I-__

' -IS.'o-- 'n,,3 4-b \! • \/ 1121o7 1,8_--8
/•4 A-..S __

RELINWUISH BY (Signature), . - DATE TIME RQ B SauO~DATE TIME ADDITIONAL COMMENTS:

)16 19 5-. 79 ;: .2

,RELINM ISHE•' BYJ(intr) ••!DT . TIME •' /bBlSirtUr••.-• -" DATE TIME &DTOA OMNS

7 /~ ~E B (iaJurit) `73

REIN§UIS BY Signature) !' " 64Y (Signature) DATE TIME
,.Pr..

9~fYDI'tfRIBUTION: WHITE - ACCO AE ý~SAMPLES,4S R

WEBSITE FORM: ORIGINAL -ACCOMPANIES SAMPLES, CUSTOMER - RETAIN COPY



.FirstEnergy
SAMPLE ANALYSIS REQUEST / CHAIN•OF CUSTODY
FORM X-2189 (REV. 05-07)'

BETA LABORATORY

6670 BETA DRIVE, MAYFIELD VILLAGE, OHIO 44143
1-800-470-BETA 440-604-9802 FAX 440-604-9800 CHAIN OF CUSTODY REQUIRED?

[6ES PAGE F oF]- NO
0 NO*1 T

COMPANY NAME

ADDRESS I LOCATION

BILLING ADDRESS

TURN AROUND TIME
(Surrharges May Apply)

[I SAME DAY
El 24 HOURS

F] 48 HOURS
R1STANDARD -

ANALYSIS REQUfESTED SAMPLE MATRIX

CIT STATE ZIP CODEk -Y 7~Z~V -

-TELE IONE NO. "'FAX NO. RESULTS

REPORT ATTENTION .i. / -MAIL " • MAIL

PU i3 JLRS O•RDER NO. , Ej FAXfU RCHASE ORDE .R-NO. LAc-' ••• M•

P.

E
S
E
R
V
A
T
I

V
E

I-
k,.

N

A =
AS=

F=

-M=
0=

W=

ASBESTOS

FILTER-ARSENIC

FUEL OIL & COAL

METAL
OIL.

LEAD IN PAINT
WATER

OTHER

SAMPLE
REMARKS:

(Conditions,
Bottle Type, Etc.)

LAB

I.D.
SAMPLE IDENTIFICATION MATRIX

COLLECTION
DATE

COLLECTION
TIME

A I 7-

uj3 P1--4 /f 050 _- -

RELINQUISHED Y SI nature) DATE TIME RCEIVED BST (Sigtature) DATE TIME ADDITIONAL COMMENTS:

(VZ -7 J "71 i 7i _'
REIN •SHEDBIY A(Sgnat uýIEB Signature)IE .. • 1" •,, ,v4_ ___,,,___

RELNQUISH idATF TIME ,IVEDBY gDATE TIME
,P lre)__ _ _ _

0EIOI~ :;'1-7 4,______09_

RELINQUISHED EY.Signature) DATE TIME REGPKED'8y (Signature) DATE TIME• . ._/- .,• ••< 7 1••o / ..,, ,I ,/7- --,9-, -'
• .J) 57t)['.( ' //A, .".

COPY fi BOTION: WHITE - ACCOMPANIES SAMPLES, YELLOW-7,¶OPY, PKNk - CUSTOMER

WE..ITE FOAM: ORIGINAL - ACCOMPANIES SAMPLES. CUSTOMER- RETAIN COPY

-I I



FirstEnergy.
SAMPLE ANALYSIS REQUEST I CHAIN OF CUSTODY
FORM X-2189 (REV. 05-07)

BETA LABORATORY.

6670 BETA DRIVE, MAYFIELD VILLAGE, OHIO 44143
1-800-470-BETA 440-604-9802 FAX 440-604-9800 CHAINOFCUSTODY REQUIRED?

I'WYES [] NO PAGE I OF 1
r.COMPANY NAME

ADDRESS LOCATION • .•

TURN AROUND TIME
(Surcharges May Apply)

[I SAME DAY
C] 24 HOURS

C] 48 HOURS
[2'STANDARD

ANALYSIS REQUESTED SAMPLE MATRIX

BILLING ADDRESS

r. I-

A

AS =

F=
M=

0=
P=

W=
OT=

ASBESTOS

FILTER-ARSENIC

FUEL OIL & COAL
METAL
OIL

LEAD IN PAINT
WATER

OTHER

cl TY " STATE
,F 3 : :.. IA:, . • .•;. >.' i.

ZIP CODE

TELEPHONE NO. . .. A.No. RESULTS

REPORT ATTENTION I -IE-MAIL E. MAIL

'PURCHASE ORDER NO. "... - , ,]$MAILP! i,,~k .:.~..EA

P
R
E
S
E

R
V
A
T
I

V
E

SAMPLE
* REMARKS:

(Conditions,
Bottle Type, Etc.)

LAB

I.D.SAMPLE IDENTIFICATION
COLLECTION

DATE
COLLECTION

TIMEMATRIX

at i.0__-1_ 9____ 1. w "•_ _

f4 u ;-.;!7 . •

RELINQUISHED PY (Signature) DATE TIME RECEIVED BY(Sl nature), fDATE TIME ADDITIONAL COMMENTS:

C:.9.y. ,I). .iI .'LfJ •~/ 13~o1ILV

RELINQUISHED 8,SiShalure) DATE TIME ECEJVFD BY (LIfnature) P jATE TIME

K].A. . , •~. ~~3

RELIrU19HE_ Siqnature) 6ATE TIME ..EIVEe ignature) DATE TIME

•,7 -1 ..

_______________HITE_ Ct7-&E SAMLE) Y ' LA , "__ "

.CP4ITIUIN HT CIPNE APE.YLO A .PN -- USTOME

WEBSITE FORM: ORIGINAL - ACCOMPANIES SAMPLES, CUSTOMER.- RETAIN COPY



."T" W ''Y. BETA LABORATORY
6670 BETA DRIVE, MAYFIELD VILLAGE; OHIO 44143

SAMPLE ANALYSIS REQUEST I CHAIN OF CUSTODY 1-800-470-BETA 440-604-9802 -FAX 440-604-9800 CHAIN OF CUSTODY REQUIRED?
FORM X-2189 (REV. 05-07) " 1'YES M NO PAGE I OF I
COMPANY NAME

ADDRESS I LOCATION

TURN AROUND TIME

(Surcharges May Apply)

0 SAME DAY
024 HOURS

-48 HOURS
)9STANDARD

ANALYSIS REOQESTED SAMPLE MATRIX

BILLING AQDRESS ý,a. Sý -:2 c n

CITY STATE ZIP CODE

A = ASBESTOS

AS = FILTER-ARSENIC

F = FUEL OIL & COAL
M = METAL
O = OIL ':

P = LEAD IN PAINT
W= WATER

OT= OTHER

TELEPHONE No FAX NO. RESULTS

REPORT ATTENTION E-MAIL 0 MAIL

AL OR AAO 0O k. I A L FAX

VTrh-CHAS EORDER NO. ~ ¾.'~C.ce '-MI

P
R
E
S
E
R
V
A

T

V
E

V

1-
SAMPLE

REMARKS:

(Conditions.
Bottle Type. Et.)

LAB

L.D.
SAMPLE IDENTIFICATION MATRIX

COLLECTION
DATE

COLLECTIONTIME

ý ý'I•,•d 3 <I-O5 7 3••
,_ 1<4o __-

REIQIHCB (intr)DT TIME R BY (Si atu I 0TIME ADDITIONAL. COMMENT .S:

__ _ _ __ _ _ __ _/'---'g c ",

RE/pIA(HED By 4 signare), P~jpKEI "f TIME R EIVED igriature)TIE

REC2 .lre DAE"b

RE~U~~ BY(Sgnaure jDATE~ TIME* (EIVE&BY (Signature)._07 /0

------------.

~-CPY IST~aUIDN WHTEACCMPAIESSAMLES Y.LO-LA.GP, PNK-USTME

EBITE FORM: ORWHITE -ACCSAMPLES, CUSTOE - RA$ PINK - CUSTOMER]CP
'•v~IEFORM: ORIGINAL -ACCOMPANIES SAMPLES, CSOE EANCP



-v .Environmental, Inc.
Midwest Laboratory
-a AlleghenyTchnologies Co.

700 Lndwehr Roed -Nor6tbrook. L 60062-2310
ph. (847) 04-0700 - Iax (

8 4
7) 504-4517

rC Al Percival;$
FjirstEnergy Corporation

fMail Stop 1041T
5501 North Statf Route 2
Oak Harbor, Ohio 43449

LABORATORY REPORT NO.: 8003-100-370
DATE: 11-06-07

SAMPLES RECEIVED: 10-06-07
PURCHASE ORDER NO.:

Dear Mr. Percival

Enclosed are results of the analyses for tritium and gamma-emitting isotopes in twenty-two
ground water samples.

Should you have any questions or other concerns, please do not hesitate to call.

BBoni Grob M..
La ora ry M nager

SAMPLES RETAINED THIRTY DAYS AFTER ANALYSIS



Report: 8003-100-370

Page1 of 3

Table 1. Results of analyses for tritium and gamma-emitting isotopes in fourteen ground water samples.

Sample Location MW-102B MW-102C MW-100A MS02M.W100A MSD02MW100A
Date Collected 9/27/2007 9/27/2007 9/24/2007 9/24/2007 9W24/2007
Time Collected 10:59 15:05 14:50 14:50 14:50

Lab Code TWW- 6749 ". TWW- 6750 TWW- 6751 TWW- 6752 B TWW- 6753 a

Isotope Concentration (pCi/L)

H-3 394 _ 114 < 193 < 193 16321 + 369 16925 ± 375

Mn-54 < 2.2 < 3.8 < 2.5 < 2.3 < 2.5
Fe-59 < 5.7 < 8.2 <.3.3 < 4.7 < 3.7
Co-58 < 1.9 < 3.2 < 2.3 < 2.3 < 2.5
Co-60 < 1.6 < 3.6 < 2.3 < 2.1 < 1.1
Zn-65 < 3.9 < 7.2 < 2.9 < 1.9 < 4.1
Zr-Nb-95 < 2.7 < 3.5 < 2.3 < 3.3 < 3.4
Cs-134 < 2.5 < 3.2 < 2.0 < 3.0 < 2.6
Cs-137 < 2.8 < 3.8 < 2.3 686 ± 7.6 70.2 ± 7.5
Ba-La-140 < 5.8 < 7.2 < 4.1 < 4.1 < 2.1

Sample Location MW-101A MW-1biB MW-101C RINSEATE BLANIF MW-103C
Date Collected 10/2/2007 10/2/2007 10/2/2007 10/2/2007 10/2/2007
Time Collected 10:23 11:49 14:20 14:40 15:07

Lab Code TWW- 6754 TWW- 6755 TWW- 6756 TWW- 6757 TWW- 6758

Isotope Concentration (pCi/L)

-H-3 237 ± 89 207 ± 108 < 193 < 149 < 149

Mn-54 < 3.9 < 3.1 < 6.8 < 3.1 < 5.8
Fe-59 < 7.3 < 5.8 < 8.7 < 4.5 < 6.7
Co-58 .< 5.5 < 2.4 < 4.3 < 2.8 < 4.2
Co-60 < 2.9 < 3.3 < 3.8 < 1.8 < 5.6
Zn-65 < 5.0 < 3.5 < 11.8 < 2.4 < 7.7
Zr-Nb-95 < 4.4 < 4.0 < 4.3 < 3.5 < 2.7
Cs-134 < 5.3 < 2.9 < 4.3 < 3.4 < 5.7
Cs-137 < 6.8 < 3.7 < 6.0 < 2.8. <6.3
Ba-La-140 < 9.8 < 5.5 < 6.4 < 4.9 < 5.7

- Known spike activ Cs-1 37, 65.6 pCi/L.
H-3, 17185 pCi/L.

The error given is the probable counting error at the 95% confidence level.
Less than (<), value is based on a 4.66 sigma counting error for the background sample.

.,I,



Report: 8003-100-370
Page 2 of 3

Table 1. Results of analyses for tritium and gamma-emitting isotopes in fourteen ground water samples.

Sample Location MW-100C MW-1O0B MW-102A MW-102A MW-103A
Date Collected 9/25/2007 9/25/2007 9/25/2007 9/25/2007 10/1/2007
Time Collected i1:06 0:00 .15:21 15:21 10:31

Lab Code TWW- 6759 TWW- 6760 TWW- 6761. TWW- 6762 TWW- 6763

Isotope Concentration (pCi/L)

H-3 < 149 < 193 344 ± 113 387 114 495 ±117

Mn-54 < 2.9 < 3.9 < 2.3 < 1.8 < 3.4.
Fe-59 < 2.0 < 5.6 < 4.9 < 5.2 < 9.0
Co-58 < 3.3 < 3.9 < 3.1 < 2.1 < 6.6
Co-60 < 2.4 < 3.6 < 2.9 < 2.2 < 1.8
Zn-65 < 4.2 < 8.4 < 5.5 < 2.8 < 7.8
Zr-Nb-95 < 2.8 < 5.2 < 4.7 < 3.1 < 5.7
Cs-134 < 2.9 < 3.6 < 3.1 < 2.5 < 4.8
Cs-137 < 2.3 < 3.5 < 2.1 < 2.0 < 5.8
Ba-La-140 < 5.5 < 8.3 < 9.4 < 3.6 < 10.9

Sample Location MW-I 03B DBD-04 MW- 04A MW-1 04B MW-104C
Date Collected 10/1/2007 10/1/2007 9/28/2007 9/28/2007 9/28/2007.
Time Collected 12:30 12:00 10:07 11:42 14:42

Lab Code . TWW- 6764 TWW- 6765 TWW- 6766• TWW- 6767 TWW- 6768

Isotope Concentration (pCi/L)

H-3 362 113 394 95 237 89 250 89 <193

Mn-54 < 3.3 < 4.5 < 1.6 < 2.4 < 2.5
Fe-59 < 5.8 < 7.7 < 5.0 < 6.4 < 6.6
Co-58 < 3.5 < 2.5 < 2.1 < 1.9 < 1.8
Co-60 < 3.5: < 3.6 < 2.6 < 2.1 < 1.4
Zn-65 < 4.9 < 4.4 < 3.1 < 2.0 < 3.8
Zr-Nb-95 < 5.0 < 4.9 < 3.8 < 2.8 < 3.5
Cs-134 < 4.8 < 5.4 < 2.9 < 3.2 < 3.3
Cs-137 < 3.8 < 4.8 < 3.3 < 2.6 < 3.6
Ba-La-1 40 < 8.2 < 8.6 < 6.6 < 4.4 < 2.5

The error given is the probable counting error at the 95% confidence level.
Less than (<), value is based on a 4.66 sigma counting error for the background sample.
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Report: 8003-100-370
Page 3 of 3

Table 1. Results of analyses for tritium and gamma-emitting isotopes in fourteen ground water samples.

Sample Location MW-35S MW-35Dý
Date Collected 10/3/2007 10/3/2007
Time Collected .10:26 13:00

Lab Code TWW- 6769 TWW- 6770

Isotope Concentration (pCi/L)

H-3 227 + 88 368 ± 94

Mn-54 < 2.9 < 1.8
Fe-59 < 4.4 < 5.0
Co-58 < 3.7 < 2.2
Co-60 < 3.3 < 1.6
Zn-65 < 3.5 < 5.6
Zr-Nb-95 < 3.9 < 3.1
Cs-134 < 4.5 < 3.9
Cs-137 < 4.7 < 2.0
Ba-La-140 < 5.0 < 2.5

The error given is the probable counting error at the 95% confidence level.
Less than (<), value is based on a 4.66 sigma counting error for the background sample.



"- = Environmental, inc.
Midwest Laboratory
an AlIegheny Technologies Do.

PRC-33
Form LS-4 Ve-. 10

0.10032g STD T-36

r ,'Jou7ne7- 1D:

LSP-20DOC-A

LSP-2550TzOI/ABTRITLUM
LS:P-280T E--

iidt.& Count Date: /

BKG BKG Sample STD STDý Date
Time Counts Time Time Counts Acvi Issued__ _ _ _ _,__ _ _ _ _ _ _ _ _ ,,___ _ ,,___ _ (pci) . .... __

200 -72OO 2 -Soo 3 1•O3.78 O1/1s/2001

Sample D Volume. Sample Remarks

(mI) Counts

Thcrj- 7S2 HmR I________
*--u~g6 [j c _______

___ ___ _- _ __ I *- I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
-__ _ _ _ IL ____

_____ I__J I___ _ _ _

_______________________________________________________________ I___________________________ _____________________________________________________________ ________________________________________________________

_ _ _ _ _ _ _ _ _ _ _ _ _ ~I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

____ ____ _______ _ _ ____ ___ __ I___ ____ ___

lC~i'2( G 75 2 6-7S3

-) S- 4 ( 9 z 7, 14 q G ý IL -



',, ~ Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.

PRG-33
Version No. 1.0 06/17/97

Programmed by Rick Lesko

Sample Count Time (min.):

Background Count Time (min.):

Background Counts:

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRI/AB,

LSP-2000CA or LSP-2800TR Reviewed and Anoroved bv:

Date ainroved:

100

200

732

Standard Count Time (min.):

Standard Counts:

Counter Efficiency:

200

55038

0.178

Date Counted:

Calculated by:

Date Calculated:

11/3/2007

11/5/2007

pCi/L
Sample Coll. Vol. Sample Corr. Activity ± Error T.P.U. 3.00

ID. _ Date (mlL Counts Factor Sigma - Sigma

TWW- 6752 9/24/2007 13.0 8717 0.994 16320.983 ± 368.751 2250.075 112.168 174.235

TWW- 6753 9/24/2007 13.0 9026 0.994 16924.885 ± 375.097 2332.147 112.168 174.235

TWW- 7185 10-8-2007 13.0 14157 0.996 26894.847 ± 467.066 3687.399 111.927 173.860

TWW-7186 10-8-2007 13.0 14595 0.996 27749.023 ± 474.145 3803.536 111.927 173.860

=Best probable result.
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f.. Peak i.:i pa'rt o::f a im.t.i. 3 le a. nd th'L:i.s1 a ea wl.ent
neg:at::i.'ve :ur i "ng d c:: ,:1•,: ::o'n:: L I :i.
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rTWW-716:. ":E R3" 5 8 Ti.
09-Oi:C>T-*20027 1.2a =S(i1

Spct~::c*1rumri :i.eae 1 ~ serfl77 :1. A

1.

::f

Acquisition information
Stap•t ti me
Live time
Real time

Dead time
Detcto/Gemety I

29-0ct-2007 8 54 :
8835

3 & 0

Detector system
MCB I. Input,

Cal.. i.br,:v:,i on.
F- i.le name-:: DQgI. (ll::,
C'v,:-eact'edn 14..-M.'.vn-..200:C7 14N2031.I.B A.? 1.4...M.ar"-.20C07 14'':50:::4.'.3
NG U23,G:C:E;OME'TF.Y H:1 I1
3.5 L:i~t~e• :n MB '

Zero offset --. 110 kev; Cain
Quadratic- -,C.5.-7 e/hne2

Library Files
Main an.y!ly'sis l~ib'rar'yg 2,
L.ibrarvy Match Width::

.. 5,5810; 1--eV/channe1

1. ].:iLb
.jU8

Analysis parameters
.Start channel

Stop channel[
Peak rejection level
Peak search sensitivity:
Sample Miet:
Activity scea].ing fac~tor

120 ':or' f nr enofj >l ,':
4048 for an energy of

30 01

24.09keV

3. 500
1. 0(88E+86/( I. 0E+a0fJ, 3. 5000E+00)

= .2. 8571E+05-'-

Detection limit methodg
RI S'- method

~i,::cli tiona ;y~;r-'mrdo t: e ro : :1. .00000M E+ 0
Addi!tional sys'tematic er'raor 1.000000@E+00
Fraction L..i.mlit-. .000%
Background widthu belt method (based on spec=trum).

Corrections
Decay correct to date
Decay du'ring ac:.qcisitioa n

eayduvring ~etoPea'e d. c ja r o V,:l ,: : o' " I. : :- t i o r'

Status

YES

NO
YES

Comments
09-0ct-2007 1%0:8808
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::ea ,e ec-tion leve

Peak,-l.' se:ar•c~h s,.-<nsi. t ivi tyt;
Samp.2C),file 1i S.ize: 1
Aci, t i. s ci.i f - tor

7;'. ]. 0

(I : ';:. ."f:'', I ,'c' ~ D'i:'""•-" !IY' o C ' .J:' ,:,~2 2 : 1 , . -I..'.. ,. V
"-i[''4048 fo'r" .a'n' ,ener".gy"•I of: 20R6.06ki,,(~iT .eV

3.0

.:{.L~iL,.,3 F.. .....i C•.ei i8 :'( ~ :C:i

=I.,. 1, .06/ :I. .+0:* I3. .300@E2+00
2:,.j. y 6 5 7 1 IE

V:'. ':;s r•eiC:,h1 c.::,
i-llc i "bi, ):" .::, ] ." ria l i:lo ' ,;::,'"r "or .: I.,, (•)', S i:{Iv ',)IUI f:..:')i: .-i.. ['(![7

F:"ia I t :i. i I. 7... : 4''• i lklI" .. .. . S'. , @o; 00)t':30 F 11
l_-,-:::.'!lRIOt'• met :l:.hod ''e!v: •:-';h d l:.'•:::,: 't S :C:c t;ru u ,

De d rcigi (,*"- : c ci

Peak d c: bac gr c-u• cI.le.v: :1.;,
i-Cc.',c.i,. I:) u :: c [I. -c,::lC:'. si~c ::~: i: r oc N

St:a'tus

YES
)TV

05-et200~7 WiH 13 O=

.. ' " . ,.. I,.~: C:.....,.:.r.1w,, v%.., .,V.c7.'



Geometry Corrcic:::icon
Ra'..nd om summr, i ng I',.I0

IEG'&G ORTEC 0 V - I C :175"3 ,4AIN32 i4W02.,6 .. ..... ..O "T'.*2U0v7 0%( :.23 07 Page
Ei ronme.'ntal•r'i l\:1 :: Ic . S ,pectrumL rn.ma :1.'7;.2 40,, (:: i 1.

Ene e' y' c: ). :i. ::rrz.l: :i. crr r",,::n' a .. :i. :.i cb:l n :i. dif f er. enc ".

• ..,c-. *x. x..-. .. :. U Ni
PEAKI.II CENTRITFd1D

(*•.1.I A 1'.II'.I I ENI_ I'HI FRGY

]:f) EI F E T l: ':' D E;N T;: .)
BiACKGRFOUND MEI'T AR:;E:A

C'OUNTS C],T

P E A '1<

EFFICIENCY
S U 11 11 A F Y ,x- c'*...c-:

UI',CIE R.T FWI"M SUS.PJt'i [:E'C E: I•

2. SIGMA X t.k,:'V NUI.CLID.E~f.

I)

s
1)

:1. 88. 06
706. :1.5

1023.60
1.220. 34
2240.,59

92. R3
35:1. '7"7
5.10.,80

609, 3"7
:1 120-50

:1. 352.
:06.

466.
:1.65.,

41 ,,

337,. 2. 834E9.04

18% .1., 482E.04
580. 5., 970E+04
214. 2.489E-r04
85., :1.. 5:17.' •04;:

46**,. 7:1.
54,, 66
2:1.. 38

:30,% 4"9

1. 481' I'B.-R214

2t. 676 TL..'-2.O8
1 8,, 4 I' " 14
2,,09:t 1C''46

s I: 5k. 'U fai:i:l.s ape 't;e z,,
12. (::'(24\.' a'rea d: e,::.osvro 1 'I:;ts-' ci,

• -. .... - :,-.: 1 ) D E N " I
NUCI.,.:[ DE PEAK CE:NTF;ID.f( 16

C I'-I 1,11A ..INEL ::I.EF,

F:' E
B AC K2.1 (3 F UIN. x:

I:P E: A 1K,
NET.11£:1 AREA
C: 4iE:( (.)f:',I'T

S L M M NA I:R. Y s,. :.'. :.:.. 3: .. 3.. Ar..3.
I1:N]TE:_NSI:.TY .~(':;T F'H
C • .: , 1.:(:,1.... (Z:£ 'S]GMA( ...

C(E..-1.44
:E-i:-, :41

IA..-.:1. 40
LA..-140

F1: "- .1. 13.1

BE-7
L..A- .1,4. '.

RLU.-:103

12,0-'-".1. 34

FI'. 06

*[ .t.'.e&
1"13V

V114-546

FE-59ZN-654

C0-60
°"F'F'-"59
CO'-60
K''40
LA 1"7r,:.40

270.. 53
294.. 28

609.36

661. ,05
• 729.39

95.... 1
9:,4 .÷,36
994.00

1078. 74
:1.,21.0:,, 03
1.222.. 27
:1243, .5;0

:1.2.76, 46
1.326. 63
1444.00
1.510.02
.I.'-,36.1. 63
1.591.15
:1,622., 29
:1.671. 41.
2194. 71
2230. 70
2.347., 00
25S0. 29:
2664.8 81
2920,, 70
3187. 73

:1.33.5 4
145,.44
2,84,,00
303.:,2.8
.3;;29., 1.8
363,,4.1.
4'780,, .5
486.1.4
495. 97'i'
53.{fL ,43
604.70(•:
6,1 c.1.0 "il .3
620.97-Y
63"7., 8

754. 49
"767, i., 82
'795.1,, .13
810LL•. "71*,
8;35.34

1.097.52

:1.1. '7"3 ,, 8:1.
:1.29:0.66
1.333.,0i"4
14•,61.2,'.4-
:1`5 95.3

:1215.

4128.12)
-)6,."t - ,

*" '3'

207. ,

151.

433.

GO. ):

56.,

48"i~:1.,
:I. 73

37..
74
1t4

7'2.

'2 -,,

3.$
:,:'.. ,.3

J .

61

77.'

.6.

2,E.31.1

I6,,

,,00C.I.
,, 0j2

,,00.1

ii (3." 0
,, 09C":1.

,, 00.

,,001

,, (.)0:1

122 (-C"1
,,3. 0('. :i

(,, (,213?1

,, 3.00'

,,(,06.
.:,200

-36, 9 0
-52. 8
: 1. 07 ý. 8 5

1. 012
19"7.3

3181,..

11.67.

17 .i 6'
2 E'7.7 1.

:1. 8 (., 0 , 2.

.1. 07

:1. 59.2. 0
1.17 16

8 t. ,, :1.

:1.60, 1$:

6:.4.94
:1. 6,. 2:(.11

:!.'v',. 4

:1- ,640D)1.,451)

1. ,,07'9s

.18 4s

,, 18,64.s
,, 860"s

3I , 4!'5J)

2:451s:1. ,,9608s
7.. "$:'' :

,20881

,, 4 "7:1...

,,(.:_:f)0!''
.1$:-: 6

s Pe-l.. 'fai. is shape tai:l s
D 1::'gekk.' are. d ec:.o1ny :1. ut,::-:,



E-G&G ORTEC (., V -,I ( 17:.5) WAN3.R 14UcB"., 9. 29..OC:'T-2.007 .. 8 : 07 Pae.
Environmentl In,.4:,- S p,:,Ct 'erum nam I /7"4 ,), An7) 1

3

S UJ M" M A R Y 0 F: '.I L.I C I... i X) ri: S i: N
TIMEI. 1 OF .COUiNT TFIME:. CORREC'rED UCii(: 'R':i:TAINTY

NUCL... :i): ACTI:I : TY ACTW I: , TY::2OJNT I NIG

A .II *, Il E' .k) ".) 3.c*.(.X

I::'C :i./I... I l" lie R. p C :/. L.I :T :E:FR

f-f-f- f-f- f-f-f- f-f- +-+

1"'.-40
M '.-.;4 <:

Cr j -''.8 .(
CO-60 <

ZR'.-95 <
N.B-..95 .,

RLJ--1.03 <
R-'0:L16

CS-34 .
CB-"137(
B3lA-140 <

1... 40 <
C, E-"Z.. 1 . <
CE- 144 <

I iI)DA

4. 2965E+01.
:. 3371. E+00

2. 6741. E...00
1 6484E+00
1.., 7550E±.00
B. 6£174E1 +.-jf00
3.+, 1.5031E+00

ii. 1 589E-+:00
1. a547..+-01

1... 9(171E0 0

2. 3988E+•00

8. 3666l.+00
1. 88100
1., "20.4E.*.0:1

4. 2.965E:+0:1.

,3.. 842;':- .(.
2.070?(,'11E+.':" '.•}00

:1. ,697E+00iii.
3,8.4S-'-.0

3,. 139E+..0
51. 7479E:3+00

:1. , 43.26E-+0:1.
1t.,,950.2E?...+00,
2.,4023E.+00-8

6.,65991Ei+00
7,,9I.1193:E+0.0•
:1."4!If*1. 2 6 E -Q.(?] :.

A1 Ac:t::i. ivit '.y p'r i'nt:,:.cd, but act:ivi.ty ( MDAK
S UI I t l 'l r , Y ................ . ............. . . . . . . ....... ..

TOTAL. ACT'I'IT ( 58.1 to 2026"•1. keY) 00, 0o.oo:000:+.00 pC.i/l...IT:•R
TOTAL.. DElX)CAYED AC-TIVITY C "3.. :1. to 2026.,1 k..keV) 0.."000000Ei.+00 pCi/.I.Tr

13..54 %
:328, ¼'6

497. 08
621. 8 84 X
756. 72 .&

834. 84 X:
2 .91 60 X

S L) M ,
C E-144
LA-1.40
RU- 103
R. U-106
ZR.'-95

F:E-...59

A iF;,' Y () F [) 1 S C A R D [-*.:.. 1)
:1.45,.44 %CE'"'I.41 2'84,.3]0 X
3:,4.48 1 -131 4.77,.61 C ;%
53.32,•.. .. BA.--.140 6,04,,70 "%

636.97 % 1-131 661., &

7'•7 9 & N,"-.' 9'.84 'Y
:1.0S*Y9,9. 5 & F::E - 59 11.I5.5,55
1.332,50," %< C0..-60 1.460,,81":

B:: E -.... 1. :

CS-137
C'S... 1, 34

J.(. S 43 .+ ,.* x ,-:.
304. 84 & SA-Q140
487., 02 % .A-1.40
6:1.0., 33 & RU :1. (,j:,
724,,18 & ZR-" 95
8310,,'"7 % C0-53
1. , '- 4 % C 0

SPea. :i3s part of a . anid " 3:. 3 aX',' (':
ne at :. vs c i ) u '' :1. ci1, onv I u.". .

? -- Peak.: :is too na'rorw,

0 - lP: eak i. too widJle at Fi..,,.iM, but: ok.at Fi""WHi.
% - Peak fa'-.3i.Is sens:i, t:i v:i.y tet.
$ -.. ' Pea.k:i. c iden't.';i f'i.ed, but first pe.a. of tht is':1 nru::1. cid:.

fa.i'. 3. led one' or mov'e qual i t i.c.ton t:ests'.



EG& ORTEC 0 V -.1- ( 175) WN2 14W,96 .-.'-OCT-.07 1.30407 -Pag.e
En]''vironme)nt.al I'nc, Spec:.i''.'um n'a~mexu0 17'?741.A~l.

I

Sample description

()5.-.(3CT 2.0 5 1...T@@ 'E :IMS

Spect'rum Fil:'.mm :C Xs'X "? 1,n A

Acquisit~~io ifomtn
Starpt time
Live time
Real time
Dead time
Det('ecto'w/G:'eomet'ry U)

:1.
3. 34 &~2

1 &

Detector system;'
NCB I Input J.

CalIi. brat io-n
Filename: ,:;lg 1,C11: b

Created: 14-MIr-l2C07 13m36:49 & .- Mal'-2307 13u5&58
MG 123 Geometry N1
•3.5 1iter watr in, MBT

Zero offset -1.980 keVq Gain
Quadratic . 12.@E-07 keV/qh an'noi" 2

Library File,
Main, an2sslb''r:

Lib'rary Match Width:

,Start channel 1 for a
Stop channe]l. 4048 for a

Peak rejec'tiop" level 1950008%
Peak search sensitivit.yu
Sample *]. Bizet

Activity scaling f~actor• !,.@@@@E+

.501 keV/channel

. IbU'

).eerg of 58.1" e
n energy of 2026.06keV

3.,500

S2.. 87 1. E +
V. t *ct ior, I limi me h d

Additional random errorp I'0 0I,.OE+00

Additional syste:-mat ic erroru 1. 0iI800000ETO0

Fraction LimitN .000%
Background widthN best method (based on spectrum),,

Correctioný-.
•Decay co'rvect to date

Decaydui oleto

Peaked background coprrect~ion

Status

YEU
NO
Y E S*

Commenrt.-i-I'"";-- b- I CC 0 7 12 08



U; ,"e~ C• :)|Y me ' :'r>' c: in'Cr' 'I ? , 'l~ ::, '
C-.)C ai ClI em ttI f:.i .

EG0-&G ORFi..TEC G V -. I ( :175) WAN3'. 14WOR..,96 289.:OCT-2,007 1 :14 07 P'a\g
Environmen' I - a-'lili ;..:'. Inc .Spect: m name.s,: .1i 7741.A Q.

2

E"ergy cal i br at: :i.on (2 ,o'r:,',Ai iz :ed diff er :'e, nc s: 1.0000

* ) 44* 0* U Ni
PEAK c2IE il I:;:D:;: I)

"F: I E... Y'

I ) I N T I : I E D
Br-AC:IKC;.ROLI.lI)D IIE:T AREA

C OU.NIlT S CO UNT.lfS

P:. IE A K''
EFFI:' F" C I E:NCY

- A.EA

s U 11 A R
L.I -,.::; Ifl" F% ,eHM

2,, I. . ...

SLJS.I..I:C f FE. )
Y t.lC.I D 1)2:

-+ . ... - . - - - ..- P-.-4 .... P---÷-.. + . 4 .--.. .4 -. ,.. 4.... . ,÷- .- -.-. +....} -- ÷ -- 4 -. ... 4 --.-.............-.- ,. .-.".-".... '-+ -'"--" '-" -- " + -' 4..- .

7077. 09 352.. .-4
1 0l23,7' 6 •.. .jf) 510 .88

259s.,
18 0..

131. :. 052E:-+04
312. . 215 E+•34

55,, 3U5 11 .1.. 5(:1. 1 ::B'-214
2.31. 92 : 97T.L "2C8

1.-
4;

. i'Ceal..-' "f :i. .1 2.13 . c_.. a pe 'l~ •,
i) F::'..,..,.!-:, A : 0 C 4 C)- a :,1'.vL'.u .?)edi

.,tr.:x. f..f,.:: ..- r., C.4.,.-.- ..::... I I) II N T I

I-ILC. I DE. P::if:(:3lK CE:i -T" F;." ID
F I E * D P E A K
B.AC GO;I.. , .D N.IELT A.EA

COLJI-1,T. co l-I'I l :

G. L ' I 'l : 'l (.: .R. . .),'-* f -.)'3 .3-

C:-TS/SIEC •2 SIGMA1":1 I.keV,

CE- 144
T -:1.341.

BA-1 140

B.A-..140
C ..- 13'

3.7~

3I3.-7 (4

C...-. 134

I'.- .. 38

CO-60

T"A'-"1.40
l:V..J.. .0

I-Ifl:...5(

2(70),, 53
294,. 00

653,, 48

"731.,,67
958,, 79
9"76.,,00
95,,43

:1.0755.1.
121.1.3. ,3

1243.86

3. 32.,, 935
:1.1 4 3R

1. 511. 2.'7
1.538,, 06
15'..93.,,00

4l. 6 .1. , 1"

25606<6,,

2...I r , 1 8

•. 6.:' 7. 1

3.':: ', I•),,6

E2,0,, 56
a:1.am.0

:1.33,, 5-e
'A4 5. 3:1. 45 S@

;-: 83 ,, 56

305. 2'
32.i;", 89
3 64.05
4'7,8,.,33

486. 96
496. 6'-',9536.81

6"4.70
6:1.0.33

62 1.,, 1.
636 , 18
66'2. 77
725.:"::08

_,... J ,, 11:t

76,., 54
796.06
808,81,1
S34.53

11 :L6.36
1174,, 45X

:1.290. ,88
:1.3.34,,2:!
1.461., i.7
1 '5.17

609..
1 53.

141.,,

:1,4

113.,,

79.

88.,
87,

1.00.,
62 .
'-23

C...2 .,

503.

C i') ,,

". a2..1.4..

14.

1!.7.

14.,
:1.2,,

'2 c*?

3.

64,

15.,

1.1
27,

J3.

34..1.

,, 0 41
.000

.002

.001

007

@0 +'

.,001

,,001

20r
,, 020

.00: 1.
,,o0 (".,)0

1100
,, 002t

.002L

.. 001.

,, @01.

.01:0

,, 000

.002:
,,001.
.010
,,0@0

995. 99

:I. (,1. I. . e
4W5,. 73
1:1.1 44

:1. 25. f2. c*.?

ft/4, 45
3/11., 12.2

:1..38 5:1.
2:.1.;5,27

34C. 44
.94,, 58

1:101., 5:1.
1L70.,56

7 ?.,, 55

l. G.. 9005

I .... 96

(1.$4,, "62
7 6., 3,, (-1394, 3"(*

7025
1!481.82

7;2.1..,:1. 1

I:. 6z4'gI)
(.00"..34)

:1.. :!.'Sso

575s
£1.,, 22

,,. 5792...

.1. 8451)
1., 6491.

:1. , 03 (.',

1, 154s

5,3'4.. s

3 ,. 461.>

42 3,-:

. .420-

2. 033.I
,,C 1000.

24 f.:'CI.AJr f cx I.). ~; si cci. po te:'s 1:
2' I-cAll.' .2 f.,2i 4\ ~ 2:.,.344(2, i2g.C.i



EG.)&G ORTF:EC G ' i : ( 1:75) W,.AI'A132 ] 41 ,02'..s.. 6 g9-0[:Cv--2007 10 : :14 :s 07 a',ge
Envir onrmen.::t:al 1 ii ,:: S pa c:: t1,UM a a 177,41A n :10.

*3.*.:*..*** U M M A R_ Y 0 r::' . Li C L :[ D E .3.' 1 :r 4.
T1I ME OF:: COUNT T CO:i RFRE-TEjD UII"CiRI NTY":F : i*.'

, II DE U LT Y : "'' (:'"3: y 3: TY '. uNT, :i N(

(." A l M p L U:
2. S IGMA

.3 :(" "R'E*3 .*

I<.---.-. A0

F:'E-.5"9
CO ]- 58

ZN'1.-65

ZR )..- 95

F. U J-.. 10 .3

I .'..:.3

C:S.-. :1.34
CS3-1,37;
BA.--:140: {'
L,.A-:1..4.0 {?

.E ". I.) .1.

CE .14

CE144

.:3. : /... .44. :I

R. 50.)87E+0 :L
5 .-. .. I8 ! 0 :E .
.1. 1. 4••Q21E:.3.'-0
3. 1 :WE390:.400
R., :LI]',OlGME+00
2.. 19'77E+:-•00.'::1, (.Yj,.'.3, (7"1 *+ 00

4.49:1.9E:+00

2. 433E+I.01
2., A:1. 7c1!:..:.4.pi9)

IL ,,t 81.7 E:-.•,.pt0
2, 2.J:Jl:.i .[:.- ) I.

1.8 ,705E.'00
I. 2.577@E:+00
.2. 5959E:+-'.00
1., 00'7.3E+.-'.01:

12. 56581t.,?. C..L00
2?.4455E+400

2., 976 9 E+-.01:

p:: /... :TL. R pCi/I.T.I'

3, '.0C'.' 3EIo';O :L
5,, 8301 E+0 1 ('1:1.

:.0.81-t+00
c3 ,, •.: 6:'Z.5•,: 4"(40 .;.2.6603E+ 00
2.,2:167E+00.?•(?

............. ... '>....'; E.. ..i~'.I)

26.342E2+00!52:. 5 8E.00

4,:.9682E:+0?1.

~..3 , ; -. ?),q;li L .(.'kJ{.)

2953S47E.-..:1.

:5. 73.28(;E:+0:.'-

3., 1.549IE + 0:1.

< lvi) ci V.44 1. it a pr' :1. n 1::
A Act:i.vi.y pr:i1'.inted.:.:i, but1 ac'1t:i.vit.'ty K 'I"I)A,

-..-...... o ....... ................ ... o .. ........ .... ............. .... ......................... ...... .......... S IU M 1 ['): FI:. Y ..... . .... ......... ............. : .... . ........ ... ......... ............

TOTALi' OI AC.TIV I.TY ( 5 t, 1. 'o 20:.26, 1. .:.e:.:) 0. 0, 00000 .00 I: C :. I.T :""
TOTAL. DET I CAYED::O 3.1E'. )/ ( ACT.IVIT. ' t:o 2f.026..:1. .:.:V9) 0. (000f0f0@@E+0CY;...::l4..; ::.C::i./l..ITEI-,:

.. :,, .:'-..,A * -c IJ M M A I: Y 1 : r' 1 (3 : A I ) E. 1) FP 1. A
1.33 54 % CElI:.-1.44 145.44 X CI.E .4I. 284.30 % 1.1.31
328.76 & LA-140 364.48 % 1-13 . 47.76:i. % :i-
4,97,,083 % F.L 1(,13 537. 3 X % -.4 0 604.70 X C. .,',3 ,, C .4

62:1.,84 % RIU-.06 636..97 % I-.3: 661.66 a. &37
756.72 & ZF-95 '76579 & "..95 '795.84 X C:'"' 1,34
834,,'84 % MN-54'A.4 :", 9 .25 I % ,. "15.I,,55 % -"t

1291.60 %C•E-5 .; . '"9 1.3.32.50 & '•,::' 60 1.460,81 :1. .. .-4

- I'.'P.t is part of ,..a m t i :le. p ..:t I ..a:and th i.sa area went

% -. P::e:ak. "fa.ils se- ns•,:::,,.:. i.t .iv i.ty tbest -

$ . :i.- ::, i entf:i.e:i. Ud, Ub ut firs' t pe:.:aka , ak :h.. n u.,::. l:i. lde
fl'ani.l.e on,::, o::r mo'e qualificacn .'.ae. a.].:i.'a:i. c: stsU

!,' *1S :, .)," .3., 5.. 45 ' .,•
.35 j•,' *,":', 3. 21 13A.. :1. 40

4, A.',0 ';,'"' I...A.-.. 1. 4(7

6 v' I.;l . "I ::g "l(
724.,I :, % ZR-95
8:. , 7 7:'s 2 CO-0..5

:1. 5 96, :1. t- I - ....:1. 40 .



E:'G & O :-'TlC V - I ( 1.75) I, 3 ,.. .9.-C) .... ( 7 .. ,":"': "59:., W P'age
E;v i.'rconr,,e'r..". nc: ::'.ec:n.'b'I..m nm.e 3'T ., A,

:1.

,S p 1c: ru e i,::I Is' :i. p :i.,:rne C :1.

Sta.r't'. ti.me 2,
Li...ve t:i.me

Dead timeI) e'l:; e, cz t o'. / Ce.o rn , .:::'t"' y I D )-s

30000
,,03/1.:

MCB I Input; 3

Cal9 ] i.b r.'ati.on
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Energy ca.ibrf'ation normalized differenceu .1132

*)4(**(-****-. U UNI DE N I : F I E D
PEAK CENTROID .. BACKOROUND NET AREA

C:Nb'IEENERI..-G .Y COUNTS COUNTS

P EA K
EFFICIENCY

*x AREA

13 U 11 lv1 A
UINCEIRT F'WHM

2 SIGMA 9 trke)

y 'c : * { .-

SU.SPECTED

126. 25
138.71
185..10
371.63

476.63
7'03.02

1.021. 14
1218.04
:182:!...72

1937.38
3528. 7e

63.03
66.26
92.461,sa-N 74

238.25
351.46
510,, 55
609 .01
"9.10.89
968.72

17 64. 44'

592.
610.
724.
576.
312.
325.,
34S.
145.

'72,
6-3.
25.

225.
152.
408.
263.
214.
2"78.
581.
245.

97.
56.
55.

2. 579E+04
:1. 592.E+04
•2. 664E+04
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.'. 254E+04
R.". 160E+04
5. 975E+04

2. 874E+04
1. 529E+04
9. 22E+'03
1., 423E+04

33.31
48.72

16.59
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41.78

48.7T9

1.016
1,.018
1.424
:!., 2'-ý5r5

1.163
1. 203
2..699
I.f *3G2-

1.948
:1.. 1 :5 9
1.423

PA-234
TA-182
FB.3214

BI-214

AC-228

BI-214

D
I)

D1)

s Peak.. fails shape tests.
rO Pea.';f $ar " iea deconvoluted

• -.) .... .x-.3:. . .- : :'- .- :-.x., I D E M T I

N-IUCL DE. I IT PEAK CE:I-IZ j;.(O r D
C"HANNELD ENE:RGY

BACKGROZUNI.COUNTS K 1
P:: E A 1K
]NET AREA
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S: UI Mi -:: A Fy" Y .X. .34..,:-:,:.4-4**.-U-K -,- -
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CTS!SEC2SGM e

A.).... .J.. .4.4& 4441+1 .... 4.4.. .. A4. -
- 1

CE-144
CE-141
1-1.31
BA-140
LAQ"'40
1-131
BE-7
LA- 140
RU-103
BA- 140
CS-134
R.U-103
RU- 106
1-131

CS... 1.37
"ZR--.95

NB.>--95
"CS.--134
C0-.58

MN.-54
FE-59

1N-6
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293. 18
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60S.07
659. Q9
728.25
95•2.06
975. 19
995.2'7
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.1.275.2f:4
13.2;3.00
144,9.78
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1530.1 I
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* ;:'- ,n r,..
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364.08
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622.18
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76M 07
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504.
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. 001
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0 10
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,,95II
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Ene'gy c:a."3.lil:br'ation normalized differ'ence: ,0334

-,e *: .f .X. - $C -*.*r-C,(.",.-.J- *x **.)-, U I'N
• PEAK CENTROID

CHANNEL ENERGY

IF D E: N T :I F:: I E D
BACKGROUND NET AREA

.COUNTS COUNTS

.P E A Kr
EFFICIENCY

to AIREA

S U 1 M A R Y .. "-*'* ' 44****

UNCERT FW "IM SUSPECTED
2 S3IMA %'Ls kM heV NUCI.DE

.-.1... ....,. . ,

185.16
396.,56
476.44

:el:. 70
1165..62
11:91.28
1218.44

1.694. 02
1.823.22
2241.,,19

.92. 49
1983.21
238.15
5:[0.83
582.80.:
595.63
609. 2:1.
847.,03

912.1, 64

.j,)1. 1C1)

539.
366.
450.
275.

128.
98,;

63..

4.3

428.
•165.
284.
583.

21.
80.

1.89.
'77.4'2 ,.4.'-:.

2. 814E+04

1. 663E+04
6. 003E+04

9.. 165E+03
9. 199:14013

2. 217E+0.4
1. 161E+04

1. 08 1 E+04
7. 845E+03

30.29

154.14
52.3'7

54..1.4
5. r'i.:.

1.B5t
:1., *''9
3.189

1,604
1. .. 252
1.362

:1. ,) 01.2
1. 504
:1. 651

TA-182

TL-2•08
TL-208

BI-214
:-134

AC-22.

SC-46(:,

I)

I)

I.C2Peh.? fa~i:;wls shape terAsts,,~

*-4Jcx.-.* .-..:,:-.:,,:-4'2)4.. .:. . I D E I.T I

NUCLIDE PE:AK (::I : I: ID
CHANNEL ENERGY

F" I E D . I:P
BACKGROUND

COUNTS

E A K
NET AREA
COUN-TS

S 11 I Mi A R. y .).*********

CTS/E 2. SIGMA11 % [eV

CE-144
CE- 141
1-131
BA-140
LA-140

I'"" 131

LA-140

RU-103
BA-140
CS-134
R.;.U- 103
RU-106

C -:. 137

"ZR-95

NB-95
C.-1:34

N.O0..-4

209.56
571.00
6'10.0,53

659.37
727.90
54. 37

974.77
993.00

1073.20
1209.42
1220.68
1245.600
1.271. 15
1321-7?8

1. 50.,19A

1.528. 17
1L590.38
:1.(-,2 1. 3 2
1 .'1 :7 00

2-.: 1.97-00
22.F30.99
23:"44.95

1[34.22
144.70
285.44
305.21
329.,,64
363.90
477.,16
487,, 36

496.],48
536,,58

604.7.0
610.33
622'..49
635.,57

764,:.10
S79-:5.21
810.,68
8395. 5

11M{-)855

1172+ 5.3$

2:34.
7?02.
209.
302.,

260.

LI13,,
.118'.901.
68,,

48.
48,,
96.

191,,
30"
50.

'";',,
6'.C

49.

69.
37.
54.
C2-3.

4:1.,
3-0.,

1h.Ia

108.

15.

4- (A

22.
43.

1`5.

(19

0..

20.

91. 1
1.0.'.},

,,081

.004

,,000
.001

.000

.001

(,.) :1.
,i. 0.!0

,,I.. ft 01

.001)

=00(.;L,, 0(-3
,,if 0
fI L'"•i

2-a-0 0. 345

214 I.*[

175..507

.300
1095.42
2487.2.

91*75,, 5,3

F ,,n
.:16I.. 16

6",29',. 8"0

045,, 76

.497's

1., .13 4. =.

.835

.741.:::
1..360I)

,,2071()
,. 000s
,,7.3ts

,, 566,s

,,00..:4.3
1. .. 48D4

,,641 !.
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497.,08 % i ' RU10 11.3 a .Bww) 60.70 CS13 613. U F- 10,3i")" i".'s" ... ..37 ., IE" 1• £' -- I.,". bull.0J'>: "
./2'LZ,, ;.. 3t I I-..

1 
"c ;c173 ,, ~j; 6• 4 "(3"/' 'A .. ... F~:z '' .1. ,:;, 4 .. . , .... :• {;,l..-..(',.'621.84 1 F'.-ii ' 63' .97 & 1"-1 F.61.,G & CS . 137 124, 1 a -,

756.72 & ZR-95 "765. '& ,-95 7?'8'4. % CS-134 810.77 % C'i..O-58
8F.8 MN754 .1 9,2 %.F-59 1115. 55.... . % :-1. -:,:1. 1. ,:.3 " ;.:4 "t. ("ID-.6r'

12.JJ91.60., &:. F:E-59 1:i332.,50Z %- CO--60 1460.,,81 % 1<-,--4:0 1.59G. :1. '6.3 /" I. -. Z.A..-:{0[
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Envirfonmen~tal ,.Ino Setu ae 772.:n1

Sample desc'ri ption

(•rS."O T-2i'}.N--K,`7 1I2:1..'00 M

Spe.:ctrum Fil.ena~meu Ca'\se'rN8771R.2,Ar<l.

*1

PIC 1L.A k:I. SiI, W ic )"I f 0: ri- at t J. o 1-1
Start time
Live time
Real time
b~ead time'

28-0c'.,t-2007 1i8: 47 :17
30000

300W08

0~:

D'etec.'tor system
MCB 5 Imr'ptut .4

Caxli brationI
F:i lename : D,!!g 1. C1brea'-ed 14--.-Ma*P 7..2.1 ' 15:26.:41 & ..5-.Mar..-2.007 :1.2., 0( .

MIG 142,3 (:.*eo:)ie-tPY .413.
3.5 L.iterf w.aiter,' in NB

Zer,'o offset .105 keV; ,.* ai )--
Quadratic'. -i29-3Ei-0--7 1-e.Vi,:' / nn c h" 2

Library F'iles•
Main analysis libraryp 2,

LibaryMat:>hWith

.500 V h anrc.;;

•lib
. 500

Anal]ysis pa,.,• .-..rame t er"s
Sta~rt channel.
Stop channel.
Peak rejection level

Peak search.;, isensitivity:;
Sample Size::
Activity' scaling factor

120 for an energy of 60.10keV
404-8 fo::r anu ener'gy of 202i4.36keV

30. 000%
-3

3. 500
,/ .000E+00. 3. 500@E+005

:::: 2" 85"71/E.+05

e c:ti:on .1'. 11it I'lm et odI
RIlSO. method

Additional sys..-:-tematic errorg 1.000000E+00
Fraction I.mi: .000%
Background widthg best meth:od (based on s;:pe.:ctrtum)..

CorrectionsDecay -orrect to date

Peaked b ackground correctioni-c

Status

YESi'
NO
Y E

Comments.
0570-0c-0007 120ý0:00

bk b(: pb



G(eoimzet'r. y cor're'':-c: io n-

Random summil g'r ;J.n;'i n 1

4•L

140

EG& ORTEC GS V I ( 17 ,5.) WANh3F:. 8 402.. 9@...6 9'.OCT--200.7 I 1 :.29 Page
Ei.nv i..'o-nment l.:; . I :nc p .:t' 'U; r, in ,i... ne .7"?.1.2.. ,, : 1

C'

IEnre 'cgy c•. rat :i '.:i. on nor"mai :1.zed ,::1. 'di f''er'.,:.c i:::'.i .121.7

******., * N.. I D E N I T I F"rI :E D N:' E A K< S U II II A-,* R Y )':,,:.:,-. .
P I::EAIK cENT',I'I: D BACKGiR.:1U:,(DC Ii.I) NEiT AR'rEA Ei-FF: : C IEN'CY UNCER:i:T I:iWii SLUSPI'ECT

i.".iNNEI..E Ei.iERGY CO(IUN'TS C:OUNT.J'T'S * A EA c.2 !5 I-3110 .eV I)l.u.l... ):1: D
"..-."--'"-'4 4 .'-- "- + 4...' -+ .. +-.t'-.-..'1- . -....-. $-.--.,. --+-.. 4.- 4 .... 44...F".- "'"' ÷ - -''4 -'- ""-'.+ 4. 4.-.,-- 4-- .- +-... --.- i,.-. --. ÷ ... -- .-....-- '+-.4 .4....

1:84. 90
705.73

100.123
:121.7.,58

9R. 5-'
3:1.45

5.1. 0. 69
6086..8'7

980.

354.,
:1.34 .,,

263 :i. 997E:.04
254. 2. 1 :_0iE+.04
5.4., 088E+4
2:17. 2.. 831E5+-04

49. :1.58
32.32
20.56
20.1 .9

... 6 'TiH--234 s
:1.534 I::'PB-..214 s
',410 "Ti...V>208 .s

t.'7'93 B I.-.-.2 1.4 I)
.24

s- !P'eakfa": 1i. is shi p e I testI:s.
F' -.I.:. area dci-)nvc,.'tsue: c

• . C..I.i:Ii luL. i IIE N' i I F: I E D E A 14KI.•(.IcLIDE ::'EA':K CENIROI"D[]I BACKGRO1:t[UN-,D NET:f ARE:A
[:l.l.'tqt'liiL ENEIIRGY : ',- C[... .UI. ..-

S U Ml iM .:i R Y -x ' M. .x- )':,;;.. *Y',:- X3.3':,* .:.)':

I NT/E11 T" : I IU.1 iC %*Z 1: k'er F'WHM
.... '../S (..... 2 'XGIA

CE E1 44

C I--: 4i:L
BA-1i,40-
LA..-140

1- 1.
BIE--..'7
LA-. 1t40
FRI_.-:1 03
BA.-140

C:S- :1.34

RU- .1. 06

• CS"-" .37

ZI::-95

(:: , uj, ,iZ

NB10-.95
CS.-- 1 34
CO-58

M'-[54
F:E-59

- ZN'"65
CO:-60,?
F:E-"59

"(''r..- 60
1K.-40

D k:',.:.'...' .'

266.90.'
290. 70
5700,, 0
608.39
657.9'7
•;'724. u8
955.0
9"76 ,,80
994.00

:1.071,56
:1.20-9. 24

:1.2.42.,00
1L275.00.• .:
:1.327.3"7
.1448.54
:1.5 1.2. 1.71533. (.85

:1.592. 00

1618.3.7.;•

2"!1.98.72
2.2831.77
2;:347.59

2:587.37

;:: , ..I /.. ' 7

21 6i. 9 ,

2 92.I

2318.1 7?

:1.33,,54.
145,.44
R85.' :: 08
3:!04. 289
$29.07
,362.27

j".., "';8

497.088
535. 8r,6
604.70
610.,,3.3
62:1..08
6,37,.58
6637 "7

724.,35
751.,1"7

S09.21,'Z:
835.09. )
:1.09.48

@1 . 0,
117 3. ,3,

1293.84

:1.338 ,,65
:1. 502,, .
1. :93 8:1.

5761,
:1. 5 :t, .

"+;::' ¢"I

280 ,.
149.

:I. ,5": ,

37.

138.

31.

69.

-38.
39.

2:....
56.

22.

17.

0.

40.

0..

46,

29.

S1.
1 1.

26,

177.9 ,,

;:-?. -,

.,001

,.001
Ij (115) *i0

001

001
.001

,,000
.001

.000
(,)081

.001?

,, 803:1.

,, 0(0

.000

i,,i:.) ki
,,001
O Li C0

108

4: 9?. "74

2'.05. 79
1t400.,,8

:1.(36:., 5
17, 2.3

1.46. 30I9 , , (?;:7

I6 ,,. ./i/i/

1, ') 0.

-1.R(. 4*)

93, 8:1.
17'54.9

:t.90.,79
87:1. 7 1*8

:100.33

12 ,0. 77

109.1i4
83.28
2-. 1..56

:1.,525

,,000s~

53'1. s

,, N9MI

,,000--.ý

1.504

1..21..i

1. . :1,'7r s

2. 16,6),

:1.. :2' .'

,,:1.. 1

,,. 0(.. 50s

:l .,," 2.8

"A. / a'"

C.8..:] s
:l f,2 i .



E.:&G [:RTEizC Q V - :i: ( 175) WAN32 1:.4W00 96 29...:CT-•20"7 1.1 00:29 Page
Envir'on :1.':'m tiental. lnt:i: Spect:ru:-',"um ;n am: 8 ,"77 :1. 2 ,. An 1.

S U M M A R Y 0 F N UC L . ID EE S 1.I N
TIME OF COUNT TIME CORRED:1iTi:I.UN-EFT i

N LJCL ZD EA[CTIIV IT Y ('.:I[CT 1: U I: T Y C::OUNIqT .11 NI*.3

S A M L. IE:
2 I:M

*) * * 3* '

((.-- 40 tBE-
C0":58

U[''"60
ZI'.I-6,115

NBL-95

RU-' .:.
RU:"I06

C S""134

1A,140
L.A--. 1.40..

C E-1. L44

/

/

N.

(
N

N

N

4.

/

N

/

(

N

(

pC .. /.. I'TER

..... •..,.,{. ... , .... _ .÷......

9. 2428E+00
3.8:1. 9 7 [K+ 01)

1. 1000E..00
3. 412')90F:..3-0i
:1..2494.E-+00
1.3 -220•..:E+00

2. ,36:1. .36 + Q0

1.51097iE+400.&

3.1313E•.0:1
2:1. :1.8EI-. '0

:1.8 '71.5E:+00-

"7,.449''.7 E:+00,

1. 4333E:+00
$3.. 81 U5 :1 .1..0Q
:1. .435:1.11+01.

t:pC:i./1-I..:,T E:R pCi/L :iTER

1. 251.2E+0•1-,, .,1. 9'7 V-*:+4 C11

1. 1 584EW[0
5.01 3&21-'WO
:1. 5632E+00

1. ,, 3331E"+009 .
2. 522.:5SIE'2.'.30
3,, )85_E::*r_ J
3.028•E+00

1., 3491.E11+00
1.. :1,820E+0:1.

1.9:1:19E+00

zj 5:1'771-+ 0[01... 5.1.7E+0:1.

(< (M) f va. .u. '+ p'ei. +t di
Acvi../y pr-i.nted.,i, but activity < MjDA,

TO'TAL :.. ACT:IVITY ( to,,31. i:: '2024. 4 .:eu ) 0. 00006t 00E+00 pI.../LI... E : .. R.
TOTTAI... DECCAYED ACTII:: TY ( 60,1. to 2024... 4 ke:) 0 .. Po.OE-+.00 pC:1./I...TLITER

. * * .4.•. LI MAM
284. 30 " :i. % 1 1
4"7"61 % .E1.-7
604.10 % C::S.-1:34
66:1.,,66 &. C:'S-" 1. 3"

1.1.15.5,55 % Z.N-65
:1 . .6 , 8 :1. %' K, X..-. )

A R Y 0 F ) :1: S
30,4. 84 X BA.-.:.140

487. 02. & L.A-..1 40
61.0."],33 & RU"'103
724. 1B % R -95
8:1.0., 77? & CO"-58

1.1732.24 % C..O'60
-:9 1. & I... Pi : .4 .

C 1: R 1) E I) P E ":1
•W.8..760 LA- 1 40
497.0 ( d R'U-13

621. 4.. IX'.U -106
756.72 % ZIN-95
834.. 84 % Mi....54

1291. 60 & '

364.48 & ..1-13:1.
537.,32 &i Q-0140
636.97 9 :"1.3:1.
7 65. 79 & N.-95

1.099,.25 %• FE-59
:1.333. r:(, 0 8 C0-60

Peakrt c:isx in'of a mul.!ipl:t. and th:i..s area went

@ . 'I' LPe s too wi.d.a:: t . FI'W2.M, Ibut 1... at FIWHMiI
% ..9 - :Pea-.Ik fa:.i.l.s• Nen-itii:ivi+..y test.t,

1 :' i- ,::1et :i:.fied, bI:ui t firs- p " p a.k of-: t "h:i.s. nu,'.:i .:
+ - t1. 'I : . i.vy" hi. gh r tha ,n cout u::. ncr'.tain y r ge.:.
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IG-&o ORTEC y U - I ( 175) WAN32 14W02,.96 29.9-0CT-2007 14 21-42 Page
,Environmental In: c S tpect-r nA aII713. An7 1i

:1.

Sample description
TWW-7175 3. 5 LITER
10-OCT-2007 12 00 AMS

Spectrum F:: ilename: C:.User'\8"?T,13.Ak P,1 'I

ii.
Acquisition information

Start time

L..iCve time
Real time
Dead: tme
Doetector/Geomet'r y I:

•29-0t-:0. 1:57 U:1.5

38405

,,06%
6s-1-&

Detector system
MCB 5 Input 4

Ca].ibration--

F'i : ename s 1)gl. CI. b
Created',' 14-Mar-2007 '5 26:41 & :i. 5-Ma"260'? 1.2 07U06
OG 023 Geometry MI

3.,5 Liter water in MB

Zero ,o:ffset .,105 l.'ev,; i
Q udra.t i c: .3E-07 3e./ch annel'2

Liibrary Files.
Main analysis libr,-r~yu .'J

I ibrary Ma'l:tch Width.:

Analysis parameters

Start channeil 120 for a

Stop channel 4048 for a
Peak rejection level 00.000%
Peak ,search sensitivity: 3
Sample SMe:U
A:tiv i ty sacali:.ng fact'or 1.,,000)Mi

.50b

n energy of 60,,10keV
n energy of 2024;36keV

3.500
06/( I. 0.00E+M00 3,. 5000O-0U)

2.85"71E+ r.5

Detection limit method::
I;'ISO method

(A-'Idditional :: )r and Cim error: -1.0000000E-00
Additional systematic err' c: ' I". - J2143000I:i>-lo••1..E00
Fraction L.imiN : tU0001%
Bac<.grund width4 bjest method (ba.sed on spectrum)..

Corrections
Decay correct to date
Decay during acquisition
Decay during aollecti.cn
Peaked background correction

Status
YES
YE 03
NOS

Commen-1-,
:L0.7-0 ci-,."007 12": 00 :8

bk ~ ,p b:,c.-



Geometry c:o-rrec:-; :i.on
Riand om ,.AIUIV" :i. El

NtOIN.1

2EG&G ORTE:C G. V -' I ( 175) WV...:,,32. :1:41,2.,'-6 2 OC 2007 .1..40.4442 P ge
IE n1v :i. r(o nhne nt a In , S p..c:.tru.inames 771.l

Energ y y .:i b'r'ati. on n or'm..al1 1 iz ed dci. f f erenc:, .. :1.171

--. ,.,., , . U . I D E T . " F :1: I: F I E D ' - S JU M iM A R Y
PEAK CEiTRITF;.'j3:1' EBACiK(0R)INp) I".lIECRT NEn Tr: r i c :A: EE ICI CY t CI".jll.0:Fi:-i FI iM " .c.. LEC ED

CiHiANN.EL I ENER:.Y COUNTS'CUJITS A E 2 S(:T.JI.ITS x:,<. F:EA 2. ,SCi )MA % .I' I ;(-!V NUCL:IDEI
• ..-.f-.f-..f- .f.-f.-..f.-...=..-.+.-...- +-.. ... )...-.- ..- ..I.-...•..- ..- =..-..+ -..-.... ÷-....-.....-..-......-..... ........-..-....-........

S5,1 3 92.66 i 01. 90. 6. 786E+03 57 "4 / 0757 P', -214
:4769S 238.. 57 6 57. 3. 704E:+03 58., 45 [I::1'-212 s.Nl

[1020.84 510,50 . 136. 2 .6961+04 2019, ' P" 81.9 ..-. 1.3 3
1217 69 60S. 93 36, 59. 7.735E123 36a. '5, ,, .""t:"'3' 1)

s .Pea fa ils sha ape t:e:,t.-
D P::eai.: Area deconvo.uted.
M Pealk is cl.:o:.s ;e C() a 1.:i.lI, A f' 5...

• :,&.*,:-1*D.4N*. -:T.I I E 0 , T T. I ) P E2 A K.
1 I.0-1 Dl-:-&: PEAKF:I CIEI-ITF;(:)I II. BAC:KG NET ARE;-12A

S L M M A UP 't ' R Y -. ,.,-.:--: ., *., .:
: INTENSY:: UI,.ICE:Fr:r FW..vM

C2I~l.',l 1t.L• IE:NERIGF:GY C'OU.t TS . CO.::LUNTSI, Elr,.' S,, .; . fSf C ,, .:
•.-.-- -4--.-.4.-.4....................'......-. ......-.'-......-.4...-.-...-.......-.. .-.-. ..- -. 4.

C:EX- 144

CEr140
I...A-140

LA-.140

29-103

LA-:L40

B-,A.- 1.40
CS-. 1-3':4
RUL..-1L03

RU- :3106
1,-•-•13"7ZR•...t4

ZR-95

-F'I1'-..59
'ZN-(-,5

C0-60

K --40
.•A-1.40

.2ft69.00
290 70

570 3:1
6:1.0.:1.6

656. ,, 61

9514. 00

.972.00
994.00

1074. 08
1209S.24
1220.50
1248.9$2
..2•75..Ju., 33

11.3'.2. 52,
1.514. . '. 1.
:1. 529. 00
1.588, 06
1.620. 67
166S, o0
2197.40
222.28.'I*94

23463. 33.

29Ps. t. "39
292:1.79

317.00

285.2- 4

3"0;:5. 1, 6" ': "</

363,. ,64

486S,,0,8
497.,08
537.. :.2

604. 70
610.33
624. 54
6 37. W..5
659.34
"72'•5,,84

76,4.5 9
794-. 1.2•

..... . 0

109a.8 6
J.:1. 1. 1,,, e,0(
1. 17 2 1. 8 (

3.17 '...r;)

:1. 291 (, G,
1.3.,31.. 83

1461., 09
i -5'1 . .... '72

93,,
132,,
951.

13..

67.

17.

U;.

311.

:1.93

5.:.:1.6,

3.,.

4:

2.,.4.

4.

AI

81.

1,,

:1. ..

17.
4.

15.

323.47.5,,
.1.i,,

6..

:1.5,

47,,

4:.,

001
000.

004
,002

.000

C,100

00:1.
00.0
002
00:1.

,,002

0otjr'!
,000

,,10 0.

,,(;:I K.'

,,0 :1.

1.59)8, 14
:1 75. 0f1I
:1.431. S2
132,, 12

"F.It".22

2.'-9.*(, 4;*2
•.", .... 62

:1. ,.3 0 2.

:1. 32. 02
1.41... 1.23

AsS. ,5.

1 32., 409

15"7.4
4 [(". 0(30
:3f~. ' 77
346, 4:1.

32 ,,.-'.

317. 82
:1. 4- 4,, ,/':j'"7

002) s
1. , 532)

I::Cr.. r .

7:1. 707s

:1 C. , .'

.1 '7079,

10<5) :') --

:1. -el: .1
,. ,I . i;

43 ,,18-;
1. P-,::•

.17:.. 4')4

,, 4 :: ., ;

,,:. f .?h;

. :'ea.:. fa'i.ls'. siape 'tbeats,
D) i e- . &Cal-;. artY'PCa dc ;o..Ll'I(.t ,



E&G OI:TEC: V -. ( :17.5) WAN32 1:4140-2.96 29 -I:OCT.. 1.:41 Pg.e
En-•v..:i~ 'ronmental:•',. In~c., Spe;:ctr:;Pum• na.:;me.,s 8."7"1:.An, l:;•1

Il Il (L M f.-( R Y C) 1::" N U C 1.. L : ) D S :i: N
:T .IE: OF" CO:U:T TI MiE CORR:EC:Tii::'D UNCERkTA I i-NTY

IU',1 I:L D IE" 1.:ICT V1 TY (41C:T 1: V 1: T(Y COU1,1'T I I"-IG-

2 SI M:' :' c 4( r.4: •C

pt 1. Er'i.

.4 ....

K-'40
K.-.. '

(11 CI 58
I.. . .

'- 1.

:1 - 3 1.
CS-. : .34
C:, S.'. 137

C:E- 141:i
CIE-.1.4 4

1. ,, 5 665(1+.9E.. •) U
S, :1. ( 0

1. ,, "'7 10, :-.''0•

J. ."7 6 .:".: (,1,

............,.:.-..: ... '0¢1.

:1, : :. .i • fs'.,1 - :.' 1
I. :. :1 .E+0.

5. 4 4 r.((,-2I'
ut2. .• ( .Ž.:, /[-',+ 3.L

E ?3.g , t-:'(;)Iz +(.-Y4 .1.

, . E9 , +(0

1, "'.3 ? 6 '1. liE--"0+[.!)

3 , (, 5E. 0 0
1. , ,.3 + 0:1.

Cii. ,, *: : 7 E' ,..' : l 6

.3 ,,.:? 6 1 .,'. (Ž 1.

:1. 1• (4.'' f ( !i:..; C j•:

it;.I. ! .. 1. .5 : .,3 .I.
12', 09!;6 ,:l "'. i .4. :'9I /

5, '49./;,5!if: 9:.)93/

( 11D05 ' P value pr' rinted.
i:: (-:/c:"t: i. v :i. t1: :/ p' :i. v t',':.,.- '2 1 ::',u 1 a..- czk 1:: v. :j. "(, y

4  4 l. M :.:' ,,

................................. 1 ................ . .......... ...... ......... .... ......... -. - .. .. U 1 I I 1 '1 . . . . . ........ . ................................................ ........................
.TOT l.. c: :2:.' ' ( 60.. :1. to 2024.. 4 k..:) 0.0000000E,00, . ::u p9.:(:i, /L.. .:.9,

TOT3L-'i. D:EC:AYE.4'U-D A• IV:TY'.'1:'F'V ( i . ,. to 2 ,4 . keY) (.3 ,, I 0IYJH •IJ .....W00 i::,C :1i T0..i Tl:F1,'

: .:1(.).) 4 ' ) ( ' )* ) <, 4" 14:

5.' 72 :2 %

834. B4 X
," 1 6 %.7, :

9u. 1i.. b -

S, U VI -11C:E'--'144

LA- 14

.-L .,. .

R UY -I W-3/*

F:'E -'-- ".

A K R Y (0
1.43.44
.364,,485

636.97
765.79

109(!•?9 , .25

F.'

C./,

&1

K'

'I

D I S C

I --: 1.

NB...i:t-9
I FE

-I 0 ' I

A-' A . D F.: D.

64.7013-

.4 J- 4,,:"'2
6,1.6rI

1. ', .55
:1.460,,8 : %

1[...: .7:1
B(.:E-..7

Z N-6. .'5I... 4~::

,:7."- & LA.:.-140.0
610. 33..I,..i;: & Flo't.-..10[;131

4.: . I.,' & z . .

:1. 5. , 4'4*. C 14 f!.-.6 3

...eak .. i ..•part • a mul;ile: and-,:l t:h. area e•et

$- - P k :identified, but. "i. "cl: d

•flailedl one::: or,' mreo,:: qual.:,::i~fi~ca.t'bion' "tes.ts:.•.
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YES

YES
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bkg3w. pbc:'



t:ie(:Jr~e-I;.'r'/ * ,:' :,'' t,.:-:t:. L~ wj:• a " I . o iii , -. Lir ci. 'n L.] Nr')
NCO

EGR0 Of EC G ' .:i 1 1 75) WWI3- '.114i02 9.6 29-OCTT-2007 14 -44 :i 05 P-agi: a .
Envi rov, 'cnrmen-vt:.al. Inc, c t 1 .tn:a:: m i'3775-".: v, 1.

i:n-Ytrgy :j / 'a .:Li:r'at:i. on normai ze3. : d. :zef:, ri :. .f2 f8 0r.l e .

* *#',.. . : .. U N 1 :: D I i I " :I " I) N::' T: I'" F I..E K G U i "i A i4 "'' ."'4 .'':F' '
PEAK CENTI' I- BiACKiROU.)D NET f:.AR.;'lEA.1 'i EFI: C IEllNICY UI',CER:iT Ft.4HMi' SUSI::PICTEDI)

OIW~hI..h.N. E RIli:.FGY CO'UNTS COUNTS Ax R fC'F.2'I : S C.t.iMA I4 D,- E
............ 4 4. !.4 .-.. .. .-" ... I4

:15.55 92.s ,1.3.7.... 121.0. 900+0(- 3 54.44 .1...335 I"I-,34 s
371...E..0 1 5.7 144. 90. 4.:573E 03 48. :1. U.-.235

121S•- r•.1.4 60,:9'.06 2-0. !>;: :" ,, 75.;LC.,-r,;• 8.751E+0 28 67 ;1.,362:;. BI-..2:1.4. I

i. :3.; xDh a p. "I.' ta.
I)., i:'45Ž,.i.:.3':',C:G:a ,:._c , t ;u.'n,.,c':,.1t.>.ub. xci

I7

• x..x.•.•...5', ,5( .'44:..'.. ).4• ;Iihi D E N T I F I E D P E A K
!IUC~I.,. : IE ::::EA: •rriiO r'FIt-I'F po(:1D B.ACKI,,U.- Di:I.. NET AREA .

S U iV M A R Y "F**k•"4'C-".
I. IT.l'[' E'I " U -ICF: T I:' 14S1

.+.4.4 4 1 + 4i- -NERG

CE-1. 2 M 1-:. r .32.8",3
C:E-.141 9.89 145. 6
1I.., 5 0,93 285.41

33Cri'.l" AF() ,iU 7'" t, ii374,,"'f1-131 ;" .41 364, 1 (..
I.: 7 4-.? ' i (7. 5f.t

At.'-1 0I 9 • 53 ",. 24
RU..'" 10 ._3 993,.6 , _',7 496.,,81.:t
.;A--1,40? 10 .776, .2'6 5:3-'8,'. ,.1.1.

CS-"134 :1209.:. •7•, 4-2 604.704 ,'?i

F:, 0 I f3 1 22. 68 ," 61 I I.33
RU..t.-.10•?6 :1.244.,,9:1.. ;.,, 62 .45

1-13 1246 I [7.33

[7S.- 1 7 1.323:.;,9 1. 66:1.9 :6
,Z..l 95 ::... 1. 4.,-4 :. ":3, ''2 4.1

3..t.i ..... ., lff-:.t ,, 41

:4'w1. 5:1.2,, 1e 36 4

IE-59 21 9 71. 109. 73 1 653.

I ::+ tl- p. - . ...... .,: ..I a ':'. I .. I:
r- . 24. . , 1.8i , 1170. 99 ( :1

1.- * C :1-.40: 3:1.*.'--4.1 ,, ,''Y• 1. 51'{.", 9 5

a.. -'I 1(.") ,a :1 ' d(-: ,,c ;;:1. (.Y?-.:.: , d.•';

COUNTS COUNTS

75. 30:',
98•f. f23..,
63. 30(:-.

U)0..

¢IC7 , .7).

41. 6.,

5W 30

:1. 8!.4

Is.I

:L.ft -. f

5•. 5
6.1 0, .

19. 20, '.
8:.. 91.,

4I. "60 ":•"

,?., 9 1,

21, 29.,.

32. 2.,

i')(.,j :i
0 i0

.(;31 I') (7

,007(7 1.

. L".' (lU.' 0 4,...

0(i) 1
.17i El Fi..'

,, 0:(?1.1

(001

ft (?'Ci' E?;

,, ~iCJ I.?; .,
O (7] ifl•'

,,(:3Q3:; 1.
. lf:i: . ' . ) ,

,, i.''.) C:ii,)

2 S7~l:1%ý I.:e

1.06.96 1.443s
20:O0. 74 ,, s"t96a

1.62., ,C9 .1. W4s
t 2(;3 .0036014

321.. (. 2 (.i.)
7I 5 3 ,,7(, , ' .9

6632. .737s
2,29. '.,0 , 844s

2c1.1... 49
11+839. 1.) 00(?(:3

,414 ,7 . ,, 378
565.69 362,s

101 11I '

I .".::;1. I, 57 1 ,9 ,

114.04 ,,. s
195 1r8 I.254
21 t I 1 736s;

6L 1 .6= 7- 1. 000';(?
*;7 6, /1 1. . Qi3O.7...' '.

:1. 1 .". ý .J ,, 6, . 8 2,s

2. t.3, 7.,,895S
3 /.1.7 , 4, , ;.: s



EG1G C)RTEC G V I ( 1'75) WJ-N3e2 I 4W402.. 96 29-OCT-2007 1444005 P:agr..e
Envi :I '::- m vYt:;.C,. . n c.. S p Žcs-.tv * '.-..rn 1 a e . b:: 7"b.6, 0 ." :1

•34 •.-.4- .34x..: C:; !? L tI j1 A : Y C) F" N U C t... :I D T 1 -N
T" icIMIE.: OFC COU.NI:-yT TI::. ME COURNTNTED

NiU CLID. 1 [E I AC'T' IVI[T Y A CTIVI':[U:T Y Cr'.OUNJT' iINIG

C; (S.., T~ p i...
s SilO

•4 ¾( ' 34¾ It.

BE7;
K....40

h I.I***... : ,
Fi-59

,IR-95

FP.L'" :1.06;.

£i" **:.31:
-C'.,3: :L .3•4

.BA-1. 40

CE- 1.44

K
/

K

K
N

N

K
K

N

N

N

N

2:, 20861'E.+0 :1.

cPY, :1..L C),99 i .+'
.. ,, :1.5 4-i. 00
2. 8219@E:+00
1• . .29 .@E+ 0
2. 1399.E+00.

3.. 455 3: + E':00
2.. 676,.E+00
2:..3.597E..00
2. 758 3E 0:1

P , ~, . .:, .-,i'.4. (%35.,R. 2521E+ (00
2:. 917,3' E+00

1. 8216E+0
A ,, S: 7-2E +[0.[.
:. ,,,8,8.!52•.E B.?)I.

p{:/' i T.' . E"R'1' p i/L..TIR

f-.". 5 ,,6 ,::E + 0 31.(I') : rL 4 9 ' 4.[,}
5 .,, .J: . ..1 I

5 ,, C1 ',0:4: : EN I.:

.3 ,, C: .: 9 3 I: "..fi/)

. 5551."E+00

:2. 1,•.E+0;3,15-93E1i+00'}•

42.'2 lS 4 ri

:1:1. 898C.iE-..00 /

3 . :. ... DE ..'.:1

,,:,.2•..85 9E 01. .....

A Act.i. v':i.•;ty pr.i.'t:, but activi.'. ty <. M' .tY/ lit.-
................. ..... ........ ............ .. ................... l ........................ . . . .

"T.:)P"•TA ACTI.VITY..-( 59. 9' to 202Q•)4 . 1 Wke';) 0.,00 (+1) pCi' /1 C:i.TFR
TOT'.•L DECFAYED):) ACTf:IVT':'Y C ,. to•024.1 ke" .. 000000M0140Y Q /I ,•/....,..

* *.34. 3* *-4.- .- . 3. Ct; LS I U M -M At i Y 0 F
:13 3.:,,5 4 & CE'I-..14.,4 :1.49 .44 X:,'
I AS S (LA'140 36.,

% R- 103 1373
SMS *KR(f'1i* A'.9

75 ,4,6.72 % ZR-9 76I5.79 '%

J1..lfu:'•i,, s'prr.. )..l¥ .-:.4 . .. .. ,.'',,,/'.....i ".%

B3?4.8 4 %; MNI-'54 :1.099.,•25,' %
.12£9:,,._,1.'60 ,S' F:E-'5'9 :.1 ',33 .50;. %.',:

D I S C' A:i R: D) E 1)
f- .'41. .4,, 30 &

.-131 477,61. %
CiA..140 604.,70X
1-I 31 66:1.66 %
NB- -.3 95., 84 Xiz
FEI.-9 '..15.55 X

if ( .3'O..--aI. •-,, ,410 . %3

P E I iI K ' S ,ii
C I 1 l ,(3,:---:.1.34 , 0 "*i'.:.i 05
i" . .. " / , *:1. 9't Y I t 1 U -:.ifi]

.. . 173 '. 24 C 0 -" 6.

.--.40 i' 1. ' 18 % 1'.A-140

S I::ea'. i. part. o: t a m.Li:p1 le " and "is a; rea: wen,, t,

2•> -'- l',.I.J., :.•; too: •:c -•c, ,

ii) - I', •a" is too i.:: I .45 - 1:3I; i I ,: t.t: ,::l1 . :.-et ::lJI-I..
Peak' f a.i.l.s; senrsi. " :.. 't',.

' .... i n.t.:. i. u ,nt: f:i. b-::, , 't.1; fi- p eat, t:, . f. this l 1 :' : e
f a.ile:d one:53' ,Y mQ wre: qualii. ca-'-t:i.:on tess:.: t..



lI
t

E'.G TT C •,... ( O.,.. - 170 W 2. 1414 J02,9"6 ,..0 105...... .... :" Page
Elv if':,''Tvlc..''•- Spectrum 'nam:. eN 17.7.'42,, .rAni:'.r,.:, I J."""" "

:1

1 .. r.(]T-ii:.'..3q":7 :'. 1 :T" " -' mE

3 'l: oc':.ic:Arg 1 F" :i. 3. c-:.•• ne ,~:' C: \. 'U ~. .• . .e• 7"7".4;2.,, (3:'' t

/01

I.... -..., . 9 7 ..

J1 :i. f:-, a a1 o.....
Star time.. f2: 1;c,"/G:::,:,m,-.: '" (; 1

.1CE.: : : 1 . T l:....t 1.

i,..,, 1 : 1 '' , .'•t .,:n

F I ~ c*~ c :1. i "'.".:;.I

Cr:':-. ed 14.-M''r.. 0:7 13H :3 6 ', ,.. , o i.' -. .2'07 13:52. 8

MG .... Geme r M..

Ze.r,'o': o!"f.•'fset -...:,980.? k..;e.; Ga'•.in''
Qua ..•drat.:,' ic ' ,,120E"Ili-..07 I ke..::,., .. .I'",'a "n n.:e "".:.

.,501 I.:e.W/,i,:h annel.,

i... a ry File..:.

a -I- al / .,:J s- ~
Analysi p ..•rametrs :L

Stop ,c:ha+wnne: l "

Pe:':,ak. sea':.,.'.rc.:"h se•,n s•i t:i.v:i.t yu:

Ac::.ti;v it"y scal.•..,in••g fa:.;c't'o:'

2. 1. i b

120 for an ene':gy o&f" 58, 13.ev
• ",04+:'8 , for, an ,en'e,.:rgy o f 2(':26.0:'61.',...Vg

•2. 500
:I.OOOO::)~E:+06/( :1.000011ZE+0.0M,,: '3.50O0t."EfO)".);

.... ,::. , 5 7 ,.E, : .i, 1,.

De:: tec:: ,:'ti:Lo n l.i mit " m,:.eth od,.u1
* ' I S •.' m ,..':h •:,.:

td,: i [:: m ., ! --1,>,I . "I.;ce rn.'.b:.c :-'"r ' :j I. .,, (.iCO C ." C -. @:: FJI. ' )fj fe..)(!}

F:" ..::c ' :L,::,n .. :i. C :I.1.":: ". • •.J
i-.".,' . -:" ! i •' i;U I,: t.' I ci. 'I*1" I :,i : " 1 :2 1,.- 'fl t e : )l.' ( b . .•.,. :d ,: •' * !! c"':'"'::: 'Ut"°'c r Wi -

'C o rr ,:.., L* " i:. C ').-
, e C :.a C2,...'r. C,.:- -:: .:I.2 :c ;'

, . d,. 'r- :i. ' .' uc ..: C . t; (:i. t :::,'"v

P::eak..e:.d back'gr"ound: cor.rect.:..:io..,::n

Y E':.'::

YES

:1. c-i,.:,t..20 '7 :1.E'R: : 0

M. im t PO .,,I>~:..



GOecsme t'ry c:'rr'rec:t: :1. on
R anom summing'. :. 'f NI0

EM ORTEC : V - ( 175) "' iN3" :412. 29-OCT-07 15:O:50 Page
•Envi•"ronme"ntal In 1- ai c, p .. ''. i s- 3 i a 1774

Eiv&<ner'gy cal ib r'ation normal i. d d i ffe'renc~er .2169

.U N I D E N T I F I E D) P E A K S U M M A ri Y
P::'EAK CENTF:rOID :I)-ACKG::ROULND IL' 7.-fi NET :l:ARA EFIC::'F:'c:IE: ICY tIWICE]:TT F: 'WHM s SI::' LO"IF

1I"IAIqlIIT.1 '.. .. "'I::.!'..R (Df.JJ'I'i (Df.3I.Jl.I*'$' .'. AjGi(.A ;CO USNTI C:'MN I:R.A V [I'.301.L 1 CLI. IH:•.. .+.54,,.,,,.'....-..}.... .-+-* -"*"4 ":.4 . 4 ."...J.'÷-.. '".. , .4•..... -.-.....-.4. +.....÷ ..-.- ....F" ....... +'..4. ,. .-.. 4-''- ..-.......... ~....*-' .-. ......4'.,}..÷.-.4.-. + -. -

1023. 80 510., 91 :L 07. 20S 2. 1:47E+04 2G. 2, -: -- s

s Pe:al.k fai. slape I:e .
D Peal-k a.r"ea :lecor1vo l.ubed,

* 4(~ ~34.5.- t . 5.. .. (. .* ...x. y :i: :() E N t T I F:. I I, : i: F: 'I) Al' I. 'S Li H M A R Y .,:.:. ::.x .. x

lIUCLI.:): D:PEOAK. CEN'TM:O :i: BIA) AC.KRO(URFOLJND INEII:T AREA INT:E:.i IE.ISI:T:TY I' i..ICIE:F:IT 14.1
CHAiNI'IIL... VEF.GY CZJI'IT S COLUN-TI`S C , -."/ ;FC' 2 SiM U) leV

-4.4.............-.....-.. .....- ...." ... ......... ..-....-..-..-........--. -........... .-. +.4..e.- .4.... .... .......

-CE'- 1.4.4
C'E-:1.41
1 -"131:
DA.-.1.40
.A-1 1 40

:1:---13 :1

LA-.140

SRUJ'-03
):BA-..1,40,
C;S.-.1.34
Am5 1.44
R~U--1.0.6

1-.' 1.31
QS-1-.37

Z F., 9)5

1,113-95
C:S-. 1.34

MNI-I.-54.
F'E'-"59

F:E-'59
-C0.-60•

LA- 1.1 40

267,, 70
294.2k8

57 .05
613.00
660.00

78 500
955.,22
976.65
996,.00

1.077.09
1I.2:0.0,,52

"1,2Y2R,5. 273

1!2'7.4.50
1.32'8,,.33.
:1. A,449.5"7
:1.5:1.6,, 0 0
:1. 532.,50
15836.81.
V.I,620 , 70
J.671,, 40
2197.... ....

,-22,30. 56,

'14*.86

2:"58 :[,,83
2660, 00
3:1'.8.9-0

15:16.8.00

1t3R. :1.3
:1.45. 44
.284,, I9

328:.",,65
364.72
476. 5"..,

4 6, 968
537.,60

r 0 4. .45
61. 0.33
62:1.,,83
636.50
663.47

75-l. 49

792.': ,96
80'[!9,,94
B:!35,. 34

:1.0#98.'77

:1. 1. 1 1:*.- . ? 4-1

:1.29:1. 46

:133..73 63
1.461,.3

1.595.6

163,,
2:_:59.,,

:1.60,,

IG&

M..

20.

31.
3410..•J

37.

37.

20;,
2119,,

I13.,

,r.

6.,

:l. :1.
:~l. 8

29,,

1.

0.
CC:1.

I',

IC7

1'7.

',I. :,,
:1.6

1; /.,,
:1.7..
:1.0
56.~

I6,

0 ,.`)('3
, 00

r 080

(1.

:25

(,.' 00

'100
( i-00

.~ (":30
C, if)1.
,1712

,,L08.
,' :'%.'

I II2'

,, 031.

,, (3:J ?.' ?
Fl),.")2

,, If :1.
,, L'S:'
,,' C88

240, ",''6

. ; 0u
:1. 73. "?9

493 ,, .5

.:1. 50...................'.y:d,, , ::

694.45

:i '?") 4 43

: 46

:1. . 50:I. o

11. 8 :. , l.61

ý266*.-.C*7
40

:1. .4. 7'"

21',:1. .9,4
C? ,, 2.

2C 0+ 1

1., 645

000s

57'.1i

,,&5;8s

,, 575

6, 4

.:3 '77[) G .:.

"141. 9259

i, . 3 :; .":,

-,, 6',5,

I'Y:.<7
(6 753s

<41.3

,,fl,'s
.15., L'

s P *f.a f :; .l h afail stes',.
D 1ea-... a&rea decor . i ,,



I

Er-G&G . :;..Eic c Yj -. I ( 1.75) WAt4p.*N32.3 R 4Wj, 9G., 29"OCT-..:f7 ... ,,58 ,:;•.. j::'50 .P ge
Env :i. Yr'o (1 .nme t a I nc. p-: S ct'r'um nameN :1 7742 *, .n .

-3

SUMLI MA R r FY (F N C J LIDES I3) 5 N
TrMiTI: F:'U (C]J , i 1 r T I. t i C:OI:;F C'flD RIII.IEFT II'.I'TY

NI.J(CI. 0 DI4A.11 V IT 'Y ACT IV I TY COU1NT IG

S A N 1:;' L I:
2 S.IO.,H

• X,.)(..)(-.)(--X-

BIT-7
K-40
M 154

CO..-58I: 0..p ['

:1-..(.3 ((.

CIZ"" 14.1.

C :-' . 40CO710

1N-65

@1-3

/

/

S

N

/

'N
/

/

'N
/

'N
4'

/

it,, ';:523GE:~ ' 01;

3. 07541E+001
4, 8824E+(.04@

t, 6,"7B1E -1. 00
2., 94.5E5400
2. 6K3:E.1E00

3,, 9 71..:0
:3. 92398E+00

3 /, : I. E;:7. .I e :0

2 (,3:.I 4G:I E + .00(ý

3 ,,4991.IEtOO

6. 8 8 :1.15..,'-00
3,, :1. 0961E+0:01

p i/'LI. ::T p :i./ I. IT'

23., 58216,H5-4ý- 0 1.
7 70251,5-0:1.
3, W20831E+0

C, 5(..891E-.+00
2. :167.'75±00

2 ,7:. 1E013E +

4.,,9535E.+00:'..8
2.?.,, 5 [:E • If

3 39151:+01.
I , 2t0F G*E2'•' :1.

,;6:1. 5[f2.r]1 ap+ [ /
3.,5033E+00'I

2., 7707E5+431l
7. 624EE:+7:10 '1

!:!
J,

" IT.) A 'N': .1.:.:-. pr' :1. rted , ut
Actbi~vi.tly pr..inted, but a"ct:i~vity <-. MD'A,.

.... ........................ I........ ... .............................. ..... .... .............. ':). 19 tyI AI 1- I'< T .... .... .... ....... I.................. ............................ ....... ... ............................ ....

TOTAL ACTIVITxi Y ( 53.1:. to 2026.,, , I V) 0,000000E."00,i;i:. 4.fli71 pC0:I/L.ITEFR
TO'TAL.. D[ECAYED ACT"I"iVITY ( 5 M,, 1 to 20260 1. !e ) 0,, 0000.000E...00 pCi./I.. I:""'

*.****- *** S-), .-.-..) S tJ M M
:L33, 54 a CE..1.44
364.E48 % 1 31
5371,32 X BA....:.140
636,,97 % 1-.3:
7.65.,79 IlNB-95

:1099o.R5 % F:E-59E
:1.3.30:50 S CO.'-'60

A R Y 0 F D I
1284• i.30 % 1-'1.31.

477. 61 & B--7
604.70 % CS&.rI34
66:1,,6 a CS...1.0

795.84 & CS : 7134
115.55. X ZN--65
1.460.81t % K,'-..40.

S C A R 1) IE D P E A K.
304. B4 % B A-1..-41-
487.02 % 1..4- 0

.... I .a
81.0.77" % "C' 58

11.730 24 & CO--60
.1.59.6,,:.8 "/ .LA...1.40

S ..- • e.x.)•: I r. 1 -:. .. ..- 14

G ::.. 4 % 1 "RU :1. 06
756.7' % ZR--7S2
K3 4..t')4 / M1lt..54

1291,, 60 %FE....50

Pea ' s i part of" a mu.tit plet and tbh:i.s area went
a t ive,::Iir iduring dce.c':-onvo,:. u :i oI

":' -- I:'e."-: i..i. too, n .•e w
0i: Pe.F,,.-ak-' :i.-.: to i'de ab F*W25M,-.iVI but 01-.. b F M,

% P..e. I a fa:i.l se'r'•s:i 'ti v.i ty test.,
$ -I Pe.I,,'.akl:' i,:dentLifie:,:.:d, but "f'i.rst peak.-.)-F.: Y-] ttc':i1 1'.:.-i::1

Ia ied one or'- mc:,'re.I Ltu. .i.'i:cai on tests,.
4 1 Pe'a",k.. at ivi. viy hi gher .. i ''n r't:i. nr. uncerta i"y r aing-:je:..



EG:G ORTEC B'. V I ( 175) W AN32 14WO2,96 2E9-OCT-2.:07+gp4,39Pag
)H i'-o.e ta In,.): vp ct u na e 4'sr,.A 1

Sam pie decric& :pt:i.on
TWW-'71 371 5 L.I'TER
S2087 1t, A

Sp:ectr.tum 'i. nameC "C:\Us:erk4 .'622, ('ni

Start time 2i

UK ,: time
Real time
Dead time

Detector/Geomet.;-y IDs

8-.0ct-R00
30800r

.18:41:2

4 & 4

Detector SYStetm-
MC:B I Input 4

Calibration

Createdl: 14-May-2i'007 15N56:0.•3 & 16-Mar-200"7 154100311.
MvG 23 41mtr I
3.5 itrin MBlf

Zero. offset " -.. 130 keuq " Gain
Quadvati~c -. 1297E-07 keY/,c.hanne].'2

ic cŽ '~' ./ i:~ ~ .c~ me I.

L..ib'rar•y Files

LibrarylMatch WidthM

i,'-lysis car In ete.

Stop ch-A)--[-I-

Peak reject.ti..on level
Peak search sensitivity.
Sample Sizeg
Activity scaling factor

2. lib

120 for an e.niergy of 5- , 9keV
4048 for a.n ene'rgy of 2(.4,,124ke.

*3,- 50 0
1..,000@E.+.06/1 1 ,,00•01/..0WO 3. 500.;•},0M ;O)

-= 2.,85'71E+05

R IS, method
Addi tio.al r tr' en or" I. 1.:0000006*E+00
Add::1itional sy.stematic errora 1.000008+000
Fraction Limii .000%

Background wi,:.tdth: best method (baseons

Co'•rrecti on's

Peaked background co'rre:jction

Status

NO
YES.*11

IO-Comments7 12,:00

bl...,~ g4 ,~ - bc

Cis '' i-- '"• , ::':/':" 1(t, :,, .:



Ge:ior(me tL'ry c:-o"r ectL'i.,on NO
:a' :) s'm r, :s.mm ng

•G '"TEC ... U 1' 17)W R1W296 29)-OC T"P-20.07 :09MM 4 :39 P::a ge(-

Envi& • o n.:Fin-rai:: 2 S . :i: ( Spectrum) namesE :i7.: .2 .. An.... .... ....... .....
E-":~ :i.' 'r',':. n j;,:. x'.n't' .'. 1 i,:: S j,:. :* c'L'r" ui Il 11n Ia C 4 /? 6 3-£2 ,, A n iI.

E1neCrŽgy cal:. . ,ra. tion normal :i. zed i :1. *iff'erenc:' t 1.. 0000

•.,..U N I DE T N I P 1 E 1::' I S A.U M M A R Y
PEAK CENTFO., ] BACK(GF.'.ROUND !,.NET ARFEA. EFFIa CI':ENC.Y U....vifT .SPECT1:

.,I-Ini'.',h::.i... EI.- ,Y COUiNiT.S COUNTS * AREA 2 SIGMA X ke, !IUC!I..I.iDE:
-.+ -+- f-i ..... I-- -. -f- "-. .... I -.. f- f-,, f-f ... .,-. ý .,-. ,, 4• ..... I.....,.-+..-j],.-, +4... -+ -. +• -+-'-" +,,-,-+.--,--+÷- +-I- -4, F..'......... 1 -4. ---. ,÷, ..,.IF.-.-- 4..... ........ 4, ,-,. ...-.'F.. "÷-'-'-+ -+.-.4-I,

703. 84 .3W8.... . ,
1 BED. 92 51.0., 46

~:-.: 7",,337.
345.

1.44. 1 , 81@E+04
4:1.8. 7'. j39(0"E.04

51. -. , 48 I,-..:.4 s
24. 43 3.Glib J-.1,33

; I::' e I.:. "f"4 •' i. I. si 4.;h I *, .- F k .' . .::;:. s .:..:,s : e . 'r' e k f is ghape t ests ,:, . '.: d.

*3 .xf.. 3.3-4.-4:.:"1. D,:*.. I 1) E i I F i I I) E:: j E A K

C:PEAKNIiI.. ENiE:FBY BCKG..INTS CNETREAS
, IN E INI U CE'T F''*4HM

C"''S / I S L:• :: ... ' %
I4.. . ...." . 4. .--.. .......- .4 .- + , , + ,- 4 " ...... .. .--- .

C- 144

. Fl--1.41.-
VIM
BA1.7b40

i1:d....1 13 .

BE-.7

CA-- 1 40

C S-1J.34
RU-l...10.3
F;RU.J- :10 6

1-131

C,:2(--. SL,6

ZR-'.'95
ZR-9•5

NBi'-.95
CBi-.. 1.34

CO-3
FE-E'59
ZN'I-.65

(:2-60
,FE 59
C~..(:,O6
K-..40
KI... - . 4' 0

268.,55
292)f.97

60?]8.25
658,., :I.,S

729.47 2

97-4 92.

994 .70
1.0"70. PO

1 209.,, 36

I. ::z'V ' k. 8

i*.271.45

ISOi, W1.44K i 77
1.516.2.4
15 30,,33

1 .595,.67

1670.,81
01.95.41
C!_' C :! :.. ,, C'"7
2.346. 94
2:'582;..' ,00

2665. 29
290 ,,58
..."I , 6

134,, 18.
146.40

304,, 0,!.

39.05, 5
364. 0'7.
477.63
487"'?.45
"41.37 ,,1:'::

, .•..00
604. "70
610.,,33

(•. i:'.,' 14'. Z :.
62R. 01.

635. 75
660. A6

7"'7 .'", "*Ess758.1"7

797., ,80
809.,03

:I10'97. 80[
1.11.5.93

:1. 1:3. ,, 57
1I29:1.,11.

13:.3.2, 76
M146., 42

1. 595.. i97

956,
1200.

•336.
.1 .

:1.7 ,,

22.. 1 .,
:1.65

162:.:.

114.
1k66.,

:1.03,.
5W.
:1.

2%
7..

3,5.,
2 C•;).-

23.

41.

132,.
174.,
77.
44.

:1.0.51.,

37.

13.
:1. I-I.
:L 7.
12,,

13.;

22,.
2.,

20O.

14..
:1.3.

:1.84.
11.

.006
,,.003

C1 02
, 00-3

-. 00P

,.002
200:1.

.00:1.

.001

,, 000

,000

. 001

,, i00

,, 080

,,0(2:'

,,000
,,0,00 ,'f

.I..001,:(,'

:1..5. 2 0
126.. 82
:1. 36., 58
1'7:1., 89

:10 5.,:; 2 (.:)

407., 59

124,. 46

:1.4:1... 47

:1. 4 OR). 0

290.. 79

228,, 04

I G(2., .73
202.35

2 9 ,, 1. 4
:147'. -31
153..19:1 5. ',., 17 '.

68,.. :L.7
13',. 16

179. 00

3.2. 94
412. 31

1. I''
1. i 19s
:1. '74h7 s

:1. ,,125

:1. ,, (.)0

,i886,s

:1.,,6,6:,,:151)

.471%

.,65.3 s'/4s

'C

,,4r.;: 5'
,,62 -..

/,, t 3-5 .

I),, '';

s :: I a :i 1. . il *l" 4 •ai ls.:.
x p::'eal.-C .a'r.e ,E::I e:::vc., y ::1. '..'.l :;, ,,



EG&G ORTEC G V ( - 1 175.) WA12 :14W2.6 29.-OCT.2i 0 :449 Pagle
1'"',"E,,ir-on-.m,•ntal I nc'.1 'Wi.,,fl; i--t -u7)cT"20 (.;:. :1.Ari.

S U MM AR lT Y 0 F" I U C L. i N s : I
i jI : £2 or:* cr.,I'..IT TIME (C' l:ORRECTED UNCl"ER;TAINTY

NUlI.jCL. IDE" ACT I V]ITY (: .. AT'I VITY COUN.. I.T ING

S 0 I'l P L I
2 SIGMA

p C"i / I.~T E l-I pC :J./I_ IE'"lR:I pC i./..i. I E

1<..40
MI'II,--.-.'534
FE.-.59
C10.-1,58
C0-.60
ZN-.65

~1-1
C-.t I - i37

*.1. l *..- 43

LA ...-1i.40

CE.- 4:.
C2E- 144

14 (3 /',jf~l
< 7 -.13l, 53 1E.7.(*0

(4 " * (Cfil 4d-C..1i-
2 ,.4343OE-0.. ;.t

C:. 53u..Y0
, -. '.3,,--39 .59 I]: -+-(.")E.:.-0

< 2. 8,:3FE..4fi.

3.278 E4 00.
<. I.,. .8 .E*+01-

.,I. 'i,, 87 ." F t - 0

< 1.. ,, :1. ? 8 :: "-* -OI .

C:2.., 01. CSlE -4 @0
3D6 - !YY"JE.,.(!

5 ,, 7 :; E. + 0 1
-.8,',361:7±00

5. .$1lE+0Fi

4. 61'10 IE j + 00
3297:1.3E.0-:1.

6 l~ ,, 39 -2 l i+*

05, 81 :.0EW[1]
2_. 97S :1..04*(l"' I

2~ .7,C ,21..t) (A

2.'..551.5E-+-00
3.1'f,.:.9RE:OfO ;I
7 ,,'.! ',11.:4,.0 /

7)., 4'761 E + 0-1.

4. 50EtE-.+-O i

l.A

.)i. iA :peaks fty ac-t:it. .•.;.cuati hac bad shap]e..
Ac-ic I'v ity> omin.4;t:teid fromr total23:i

SAclvity omi.ttd f'rom totl and allh ba '
< DA ']¢ .ttei:r nl; d

A Act,:i.vit:y pin.,teld, but act:'-,. -:.A. vity < MD)R.

TOTAll ACTI:rTVIT':Y K 590.• 9 to 20•Ž 4.1 1.-.eV) .. "79S1290 +- Ij ptC:L.ITEF:-'
TOTA'3L. DIECFiYED ACTiIVITY'". ( 59.'' ' to 2024:. keY) B.,79:1290E0.1 p0/iITER

******. ***,--•,-:•.x S U M'f M A R Y '0 F:
133.54 & CE- I 4A 145.',44 &
32'.76 L I-140 864.48
497,,08A R.U-..'0:3 .53"7.32.. &

6.7 . . -95 F76 .7''9 %
.34.84 MNI-54 199. ' &
101.6 FE-59 •:." 1. 332.5 %:

D c; S C A R D E D F'- A . SK - -, ..-b-*3-.x-44 ,.-.4.
CEI .. EB(4.30 &-I I-.131 304.4 & BA-.140

I.. 477,, 61 % BE-7 487 .0E " LA'40
BA-140 64..70 X C;S-134 6.,33 % .'iU-.

"1.. , .. 66 ".% CS---I7 72-4..8 & Z.F;'-9I
I.-I 95 7 5,.04 & .S- :. 34- 1:.0. 77 : C;Ori.S
F"-59 11.1.5,55 % ZN--I--65 1173.24 - CO-60
CO-.60 1596.1, i L..A--.1.4

Peak, is part of a mrul'i, pl2,'lt anl an i tis .are went
negatl.:::i ve ,I rie - d•A , :'2,c.,:- 3:,./olu't:i oa ",,

" Peak sI:: oo-t wide at "ac: it a'it'"' a,
Jc". A.-- :)e,- 4.... ::~ "Sac:': j;jj.' cI ' .-t: OW25MI, bul:.:, c1:', at F*WHli,



!t

'I
.1

c'c:i Oi:RTEC:C G '... :V. 1 1 7 ) iWAN3::21 3: , , 2 :96 •. -o. CT-20037 I 3 3:16 :3 46 Pa:'g:
Envir me l. Inc::'" .

:1

S •*')m-j--1-e - .. : :i.i': : .dip :' t:on
TW.. .- 7.1.79 3. , LITER,"

04OT20 12:00 DO~~~~ii .'~'rr~c!~C~..y~37 ~ (~3 ,t>4/ 1

': c( .i. : : " i. c 3'r i :i. ", f" ':.' I (-' :L J.
S tar:t t.i m

Dead time :ir.

"' 1 ( .' . . "...

F3 l..v• 3'e:l.,Clb

M,,R.$ GEO. METR.Y'r Riv- I'..

Ze.::r:o c:ro - . .C :1 l~ck '::h : n Ga :. oai
Q[u.:uadr ti .-,:)..;:.,:.. . ,.125E: - 07•:...t. ,, keV/,c• ,);'" n"n. el t ' 2 ;. .

.500 ,e'channe

Lb ry ,Fi :le
I il t"ir ' .. '>' Is~l..2- :i.3. b. :ic:1 L'e'i3 :

IS • art clanne .
St;'.:opI: chIannel-.

Pe',.::ak: s•.earc=.h .s•,ensit. iv bi. ,.:. >

Samp:::l:; : S ,- i. : Z.Ac.: i nrl f.'.,:-~,

:. .ib

1lE:20 f~or• antv e:;nerg!•y of: 59i<.' .9)07.l".e..:
'1@4048 fo:~r an 3 e~Y'Y? EI n g of 3@3 4.0k

.i:1
:1.,0000EII•H•+06'r-,/( :1., 0E +00*i!iE>.i(i.• .3.,5,:•}000.iE+".00•.))

• ::: ii2.B'5 7:1. E+.' 05

Dete,...c:.t: io .)n l. i.mn it met.lh,::,:1 "

ci%: ,:: i.'L::j (:,ry3',.] ...1 i,.!.'L~n.•3L:.: e r',:,'" 1. !., U U:PU:PP¢IE @0'}EiT?
l:" '•:2 c:1.' :iL r.:',• I...i. rn -'i..f: -: I 1 Ž f 'O 1 ,, PP) P3? P: :

3? ..:< l~'c'.::l.'!1 c:,t' ,: u ,< :i d 't',h ',i 1. ::,'...I; rn 'hm ' .2 1.b< i :. .c.:,,':1 :l .,::,n ~. - t::, ,: i: m u ) ,

orci Ar ,. ,r, e c t . ::, o n,-,
Dec'ay" o r:: rc: t toC d :.' :e:,
D(e-::c:ay2 dlur'-i.ng! ac~qtui..itjl;i.,:::,i

Peaed.'-. backgt,:.T•roun corr.ection:'bi,:•

Y E H1'.;

1'- I 3
"Y1LP:-

( [0 c (i;7Dl I'lII'' I.' 57: : P,". U
0.'4--.ct::-:;..200' (:7 :12.N : r.l?):,W.:.

I;.r pbe ,,I:'I:,:



(G,..' rt t I:r' y c c .-(- r ,.c.-'t'.- c i
Ran.d ii ci om summi i n g 'IwD

EG&G Or.'. GEC V -. I ( 175) WAN3i ; 14W@2':3..96 2'6-:CT-2:'00r;7 IC631.o46 Page
E vir o m v .i. E nr ta 11 Ini,. Sp e:, c r: um n afm e ,:4 ,::,,o,,,, ,,An 1

Ei .n r gy c:.a 1.i. br:a:,t, ioa n : i :, inya:, . :i. z d:, c ic. F ferencen . 137'3

I::I. f:AK .r. i. i CiT ID
CHAII A I'.1 L_ E.IiN E'I:G

I?:. Di 3:C.I'.1 T ii EF: riI7:i)r:
BACK":GROUNJD N'IE'T AR::EA

CO0UNT .~ 1 CO0UNI-T S

P: E. A K
EFF: Cl I El NC::Y

1. AREiA

S U II M 1-,,
U!,EIC:T FWiIM

2 SIGMA x I.keV N U C I.I. II)

7.3.81
:1.021.63
1218•'.21•

35:1. .. ,6
51:. 0. '79
609.0 89

9.3.1W

:1 .1 .

9 .' ,,,, 7 .1. 2E 03
1[97,,•.-:, 2 .02'5,'E+9,);4

,8,, 1,,03:LE+04

3'9,,28
17.. 48

.3:1..66

:1. 79 Pr. .- 214
2 .. 313 fl.. ...
1.362 B:II-214 I)

s ealair. 1"<a-,:i. 1. vi vil":- pa 8 ests,,
D I:'e0-i-.4 ::c'"ei vdeconwciav .'2 Icl:; cd,,

• ~mx.x.<...-,..x.mmx.m:,:- 1 D E IN T Il
1 4*UI 1*) *4'? PEAK .3 :c* I )EL 4TRI'.i .J3IU C . IL I:)IE [I:: l 31..4l ClE]."":i:..i..] :i: D

Cl I(:i..1 ' 7::1.~ Ii . l~iii:i3O;.GY

F' I E D)
1AC: K(I3: i 0 . 'i".

I:P E-" A 1/.
NET ARiEA
4:7 IJN"Ji'.i C

S U M 3 A Y I4.:.y. -. x- . -* .) * * . .. .

I IN.E1T SI TY S .::T'i UNIICIi3T FWHi" I
(..1 ,F:, Li -.',I . '' sir.iO % sa

C E'" 1.44
Ci-L .1.3

BAf-...-140
L..A-1.40

I -131

BI:::ti..'7
LA-140

RiU 1.03
BA'"'I.40
CBS-,134
IRU-1 .03
FR'.LU"-1.06
1 .-.131

ZR-.95
ZR...95

C,'...58

I"I'.;......, A

FE-59
1 .- 0

F:" 13'" 4--
ff . ')-68
HN-4",

7!.. .--1..", :

2:66.,, 4

6:1.1.00 8
656.08y
1-"5,iA, 137
92.04 ,,90

993.,00
:1.0?73.,65
12 .i, 42

1120. 65i"'"" :' 57'.:
1 243.8 7."
1I. 2 3. 9 ,'.8

.144'7.,,2.8

"1 : ::".21 5 ,*.17

:1.6;21, 8. 0

. 0-

A0 , 5G

23i" 4-4 618 I
2.579. 08.!

2.9.'2.: 1.,9,8".
. S1 1. 5

:1. 5.44

28..4.09

-; " ' t .. I.'I

364.-,34

4(7 ", ,, 3i

496.41';'
536 ,,01.
604f.'. 70, ";f.,
6 10. 3.3
62:1..93

7,- 6,, : 6 . :1. (.,

79.163

A .i- 0 2,-•:

i ''1 '.:• ')•":=

1.461. 06.[:., ••

:1. 5 , .'-;
.I ,.r :.,.I ,,

:1. 14.,

2i3.,

51.'

2 B..

1,.

25,,
28.
11."

'4.
3',

:1. 6..,

:i. c.,

:1.4 ,,
.1.,4..
2.3,

4 ,.

4

0.

24,,

13.

2,4
/,,

(a,
(,

:11.3
lB,

1.13.

.1. 1 ,

,, 8:1,

,::, 1.:1.

,000

Cjf,, I-,.!:01
CI, 0

,,(.11(. (!

,80 1

,, I.'.' Ii.?)F

,, ii. l (.. .,"

,, ii8:1.

,, ii'iA
,, nfl..

•1 1'2 . :, 0 ('
:1. 08.1 .5

:1. 9 4. 15 .'

4 4:1.5

0 "(.. ( "':
441 ,,3

i1. 7 ,, '75

2' i, ,, 7 4

:1..01 1,5

,. . .• ;': ';

£:. ,..~, , ,

40 (4:14 7)(:"

q1 <17 z;

34- ,, 4:

1... 07:1 1)

1 .-3 ' .) <4):
91,, :1.8
956

'1 ,, /38

,, ;.....f ' - ;

,, .'5,T I

,, IP'.,.

.8 Ii:.i-'

,, I:".,;
,,1. 451

II) i.'rPe~ca1.:. a T' c. ' . l (' x,::: ii'..'i3 1 . .1'c:;e,':1.



I'J .

EG:('&?•C3G Oir;'T C c V I ( :175) .... 3 :14W .. .: 66.tOC: - 0-..-7 10, : 46 Page
A nrvi:ironm .ntal.1 Inc -:p,': .'urn na- . , ... ii.J,, (Vn:

I'll. .. M A R, Y 0 F:' 11 I.) C L. I D E S I I..IN
TIME OF" .COUNT.i' TIMEli COPRREZCT'f'ED, .) UbiCliTAIrIiTY

.UCL. IDE A@CTI V I: TY A CT : y I: TY CrC)1..i*fI I:I G

, yS A 1::, L. I2 :.3 I ( fMA .)(. N.K :Y'N

C: L. I'ER

MFE-54

CO:-58
C0.-60
ZN-"65

NB-95... <
Fo-o10 <

R 0...1 6 <

1-•131.
CS-. :L -3 4 <
CS---I.37
DAr:-.140 <
IA. 0 . <.

CE .- 41 <
C.E- 144 K

: M D 14 K

S2. -2, 07 E.-.4 -1£ .1.

1. 912"E+00
1. 42 + 0 .?0w.L f 2:.61F3L'0(.:')

5.0037-E+00
1.. 62. •iWE..,O
1., 7622E+00
2.., 5983.. E+0:1.

2. 3630E+00

2. 4913E.,.00
8. 4732, .E'÷ '00

5,, 621:.4Et+00..•
1. 7629E./01

v.- : ] ~ p £ i •v1 ,:'.,,cl1

1j:' C .'i.I.:. TER

.... .. *• "•"",'." • ".''

3. 0:. 123jt.j +.0:1.
5., 6031.:!. -H:L-01
2., 06 :1"'.2l400
2. 950E +(.i.00
17,;64iE+00
2., (.77i :1..OJ0
,.1 ,4298 I.E-±--0O
6, 35,,>gf ci:..'o

2:, I. *l"2+00
2,60 :i SE +-00
.;2.085IE0. :1.

1.5'90F+0.:1.
;ii.. :9.48E'i1.J0 "

2 ,,809.:3E..0 :I:
/

6, * -". 5,54 ( : 0(,..' 0
8.9 '::995EF',,.00. r-
:l.,,860 : 1E-W•:. L

pC i./I :

(A1 Ativ::.i i.c.y c v'.:in'L,.:,d, bu[t activ'i.ty < MDAI,..
.' ........................... i............. .................... . . ..... ................ 7 S - I ' l M A F:. Y ....................................... . . -..................................................... ..

TOTAI... ACT :I: V: ITY ( 599 to 2024.- 1i:) 0.0 -i000000Eo00 ";i/1(;:..
TOT: : ::.r ( c.E.YE,, .A. TIVIT.Y V ) 0to 2024.1•E'+00':?)::?]!":: i/L :13 " /FLITER"

--. *.,;.. S [ M M A R Y ( C'l I : . D 1 S C. A R D E D P' p Ij:r (`
133.,54 % CE-1.44 145,44 % CE"1II 284.30 X 1-1I.
28.76 , & L.A140 364. 8 % - I 477.61 BEu-.7

497.0, % RI: -l- .- 5 ", " )5.37..- % BA -1 60r70 CS 1.'.
(.i2:1. 84 % R .- i'6,. 6,36.97 -131 661.,66 ( 7

8l"34. 84 & M.--54 :1099. 25 i F-5 1115, /55 '.j (:s5

1291... a .FE-9 1 . %.' .. CO-.-60 14604,,1 X.s 4/ 0

is :i. p t ,' : a lnlt 1 ot i. p]. a. d tthis- a re. " a a ent .. I:

ne g ati; i. .e dur: i • gi U a,:.o v I .ib :i. on,
'2 ... L:h .'..jd.. s "UL:,o "n"ac'.':'g'w,

* FKi.c ; t aave:;-iý.bj@ I :i. P. i t) •. e : : t Y' m .r : pi. " :[ ' -•. .t::i,14a1 .

$; -.. Peak,•;d: :ident:rv;ifl'i.ed, bu~t f~i.r-st[ peak'•..' o'f" thiLs nu~cl.ide
fi .l..ed one ;,.:: o'r mre'":•:. qua"-i: f.i.ca.t.io ::,n test.s.

3048,,484 & BA'-40
/47. 02 S i.A- 140

G-1.' 3. 33 & R :-1..(0.3)
.... .1 ,. .X Z R- J

8 L10.;:. *77 % C0:"58

9:1. 96 18 :', L.-..: 1 4.V.



¢1

ES.&O OiTw EC .3 G - 175) (AN. -dl,.JO1L . o_ ", 4. 2,s-.C T .. 32.'' 1.L3:: ,.4.37 :'.- e
£H:: .i ",. rcl.nlce, :. . : I c:. nanx. l . , 1. ,, An 1..

TWI.- 1. , 3.5 LiTER
£ •4L.. I0'i.... 2il.07 I l.i' , 0 :.1, . 2.]

Spec.,,::t'r'um F:ile. l-1.: c:.. 73 " ..... . .-, , .- 1

A
1~

Ac'. upi i .i: : c i : f oionmb i C'f
S2t Ia''t ..: :i. t me
i ve tLime

.Dead tI me
Dx ector/C"c • ero"y 11

2.., -"t.]. (: .cr *..&.0 7 12" .. ,3_. ,,r- ':3 "

30036

1 & 0

De't:etc.t:or C ...y sy 'tet
:MC' :I Inpu.L't

C aib ra ti..on

C-eat'cd 1 4 Mvr----.2:[0 132 ..7 "3-36N49 413 M R:;:' 2 ":
MG 0ut23 G3eometr y 0t1
3,,5 L.itc' 't wa..,yter :i Mi

Ze.r o ffs 1:" .et .. 1.9,, 2 0E ,3.. /.:- a .-, :. 'Ga
Qu.a,.dr'a.t•;i~c . :1. 01:.. 7 2.' :i::l•:'.n '€•l" .

.r501 -g-ha n

Li.bra y :i. r i e'.-':

I._i L',w.'.any M.i.,.'l:, oh t,,I..-J'litY

A ) }'c. '. s par .. iett:. irn-
I ' t:,: o :..h c.-I'T,'..: 3

P'eak. rej0:ct:ion level

Peak,~b sEear\ch iensiiria . i. .

Samp• .e Size. ....-..,
Ac,,:t i vity scaling! fact-'-or

2. 00

120 for adt , ene-'.jy of' 15,8,.'ll3'eV
4:0')48 fo2' ,r" an eu::ne'r'gy of 20;2f 6,,'*.061M::

30. ,, ( t.i'f9

s;i. 3.0

1 . r ' , ' ( .£E000 ct4J*OO. 3 ,5 OOE-+00)
28, 57:1.E+05

)ec:) ti-:on l. i mi it mejpc"'i::h odC A
R I SO me't'hod::

Add :i I; io''C.:'ti•m r t¢lt' 'n, ,:,:,' vr'" :1. 01 200 [.. : .00 E0 .
(.1' id l :1 t::. oi nf'lu ! y 'b.-I r '. m:t', Li. c: ,:;-' ;r',:'" .,({ 'l 0 CA.'.1, @20 ;.' .D~li.-. @0) i

F:ract . i" . i. t i ,, '
B-:ackl.groundL,: wi.,:dlth'1: be,:st method::c, (bas:e:d n spe' trupm:'.z'L''ui),

[ r c ay t :..i. o'q r i
S...'ci -.ci . C:-,.a, c, :t::,-.' t:o ,:: a'Le;.-

a ...e ':y ,:I:ti ' 1,:i n ac:::q ct:I.-;-.i : Diic,
Deca.,y ,d:uring c.ollect..:::.bi on
Peaked backgr:I. : "ound ,.c : 1 az ": : :. c : t ion

Statu.:Lt:i,
YES
Y ESIX)
YES

Cormment's
0/'"w.-Cin b'-20.I"7 :2. .0::

:.,.:. I:. ,.,. p:: ::c:



(3 ..Y:.Ch;: 4iC. f.., ,: C,' 'p :x :U:i. 'l;01-
I:..: ,. ... :1 n• i; unm :1. n !: NON 0l

Ir

IEG: 3 &G cl:'.::c (3. G V "- .I( :.. ) .. :' 4,1 2.. 96 ( .' , -.- T.' 0C. ..... . -:7 1." . : , , '. l :... :

Elnir'o':/in,:T,;m' ental; 1 .Inc ,:: Ix... :.,' -rum I I ..Il L .4: -i :1. / "? .3';.),, i0) :l1.

E1n. erg" y c: a lI. I:br at i. on no'irm a 1 i z ed d I . f fc c, c: ,1.6.29

•* 4HW. .U:..c..,..3c-H3. : . N I D E N T.6 II T I F: I I D I: . . (P E...I 1< iI A( F-3 ' Y .*X-, ).-*3.':,*(...,(...•-....c..)(..x..)(-
PE:K Cr EN',IT O :ID BA:C(:i("[ , K GROUND NET AREA EF: I C.I:. 0:1 ENCY : :'1-ii 1 " F,::,. .EC. :)

C I~~~hqIIN E I_~~~~~~ I:I.E :f '" - 'lI''"3l:( l.Il''[• '( :l': 6 .• : '........ .." I f-' ......' U .... ... '. L .. .. ])-;-li 4

:1.3,37 92. 3., ,4 2,, 1 .3 ,, 6'070• •04 44.. 3 ,, 09.1 4 I 9H.- . ..... . -

3"74,, 88
,7 c:, ,, 2"

: '023 ,82

I1e. 2SaO.

.1.39.565

0. 3:13

i.•g .3
,c.: '5 ,,

4157.
:l 3. i.I

176..6,,:12.
635:. .. ,
203.-'5,

9, ""/..H977E.;03
9,, 664E')3

:. . E: '-••,4
6,, 744E'+04
:2. 363E..& .:

56,.37i'

4:1.. ;33
:l. ' ,, :
8.264

:0. 643
1.. 662
:1.. 474

:1.. 8,4"7

TrC.-99M'
U-2....'•35

1::' . :i 4.

a.]:' 2I...E:, 4

.I.)

"- II.. X j::' T i3) 3IP K 4E''.'l" F.K " 3 : :D
C1:I.hI I ,I -, .. . • I', Ei L:; ENER Y

F:" I E I'.
• -'':iC:I.GRFOULIN I
COUNTSIII •

I::P E :I

:2 " JI'{.j ::

1. 3 L. I t"1 r3l P-- < .3(.-).3 {. 4 f. } ).- *4.4.- -4: 4.. 3 .. .: (. 4. j-- ..'S I li'i; :c f.1 Ml'[ A R Y-Lfil

CT1"'/<.C: .. S::.1 tl. - I.
4.4.3.........4.. -.4.4...<.i.. 3.............4. 3.4. 4.. 3. 3.,H..+. ...4..4..3.

..ii ('44

:1 ' :1 . 34.:1.

L:A 1'-' :1 4

RU-~ 10.3'~.

I.. i.... 1 ,[:

BA-".:. 1.0

<.1..•'P L'"..'
F;:rI " :I..)li

CB-'"1.34

t1$4 ,-J[ 1
.1-3

C '-. 137
Z!:R--95
Z1:,-.--95
NB••..-95

C - 1. 34
-.C ,..'"; 0

l -:: ., 1 i

FE-I:. "59

L ..-':. 4 '

614.

71 .2

1..:',, (. . 4'I., 514. A 5

1221.2 '7
,71. L '.-'. ) '" . "

1. 2:i.?,S C,,j 0
:1 . : 5. 1i3

1 ...' .. p•-

2195 n 4
H227.08

266.. : , .1.2I 2. ' , .

....'""'i; : .i

• " t ','1I ',,
(.1, , , ,. ~

F'' 6 ,, ., ' i:

:I. 54
14. 4 4

3 4.:,, '.
.i•.'(5 ,,7U

,.I ':"t3 136

48"7.81:

(.3 6.

,:3: (tz , ";'Ca

6-;: :10. 03 (:

•5..? , ('
,"64, %.".:,

7;94.0I';'5

SO :. 21,,U

:1. .097" ,, 7

1173: .:::, 76?,

:1.: 1. ' , 5' i

.5 ,

964 ,,

• .':'.wH 49.

3,3.

30.)

Li4 .. ..,

168'.

3 ':.;'2•":,,

152.

:1. .

.145.

30: 1.,
2:, 1. ,

• 1.

36.
46.
',4:,,:?.28..

4(.?:,,
40..

£.r .,.
4 .'

45.

-1,

it,

4. ,

01.

, i' -r.; :1.

. 2I.
.0 L.J..

, . 1.
,, (1.,! 23

,002

. y ':

4.44 0 :1.

. t~i9 . lt

(' •;II.."J

. a.:: 1

,, I U.':•:
,, 41(3:i: {.

:1.93 , :.28

:I*. i, ,,55(,*
1 83 ,0
'. 1, 7 ,, jli):."

:18 '5.6,6.'

2-:.0 G. 3.
452.6•, 1.

H1. F•-,. G 5

i-2:4. A.'i , 5

T78,,48
,,•....-) 4 ,, 4,3
211[. 58

14 :., . I5
'CY.1 49

I:4 ,, 49

H3'.I-/4Z ,, ':'i ';

:.11, •5
.'I46 4

1.,, 6.401)
1.,, 645):

.975,s.•

31 557)

:1., 8451)
1. 8481)

.4 2:1

. 04. •

S" (30, .--ý-

9



&G OR C. 0 ... . ( 1.,75) wANi.:2 '4i''L ". 2 (-:CrT-200'.7 c:37 P g:'a eELI ........ T 1~. .1 .1 T. ...... :: i r . ino z 17 9.. 1 . .%

-E:rv:i.rtnmen., ta-l I c, Spe:-.c't'-r um C.name: .7'3 . .

D Pe+-:ak a.:'.rea'', ,dieconvolu'ted.

.•-.x.)... S U M M'A R " .:" [] ", 1 (:'-. L. I. T D E S I N.'
T ,INY-.': OF CO:INr TIME [R:IRFECIT-:D t.)bCE:F''3: wrY

NU.ICtI.. :c :ICACTIVI TY V C'. TIJV]:TY COUNIf :: 1

f.". In r, I I:-

. i.: i/L. I TER pC:: :i. ,/I..]( I . p Ci /L. I T FOR

l.lE-" <
K-40 <
MiN~-54

ZNi-65 <
...R-95

IRnU- 1p., <

1 -0""' 1 <

B" :140 <

LA-"40 <

CE "' 4 "1 <

CE'-1.44 <
< M111)(

l.1 58..241E+(.1
4. ,'4B20 2E", :.
2. 1. 66i011+.00:
2:,(A:•:. 92 0El. +"00.'

S.. 23 :1.9E-1....
1. 4- 45E .0 : (a0

;3' p. 001 9 rl.

, . 8• ' @ , ( 01.11 ')

2.,04.-51+ 00

:1.,.5544E.+.00:
4 .. :.I: 21E.+. 00

1. 9. 290 E,14, .y 2:1 0u()

R., 1.354E+1.Z..
4 ,,.202+0:1.
R: ,,:.2797E: +0'
3.',,7'520E;J7+00!)7:

:1.,, 037EO (4.-ij. (
cm ,, 3466E1.+.0 /

c2 .9 126E+00

3.25527+ 0 0 (
3.496"E+01.
1.8 ,.903E--+01:
:1. 95,4;17E+'0:1.
:1.S, 763E-+00J
R ,,046!;li:+[i'0 /
2. 771.5E .'.01:
5., 41330E.÷00 I/
t":., 998".:E1[+ (,-I
2.04 0,#i.J2.1E:+0(:1.

A Acti~v:i.ty prin'ited, bu:'t ac'tivi.vity ( MDiir,,
........ .................................................. ........ .......................... ............. U A R .. ............ . . ...................... . -.. . ............ . ........................

TOA ACTn I rV::ITY 5 8.1. to 2026.1. keVd~)) 0.0 000000E00 ': pCU IE`G
TOTAOiL... AEC':U: TYEA) ( .yt ( 5.i to 2026I- , 0. ke. ) 0.00(a-(?))@0000@E.00 p::i. /1. . :(.

"*- .,***,*,*",< .'* :,*.* Si UJ M -M A R; Y 0: F~ D Il S:'' C A R: D: Ei! D133.5 " CE 1.44 .1,45. 44 % '.E-1 41 2 .3 )

328.: 76. L,,21.40 364 L --- 4 % 1-131477..t
.: 08'7., ,": & RU. 53"7 2 X O -140 ; 1 ' ,6 70 4
EC2:I..84. Rt-J 0 636.9 & I-3 66 I 1 *.66
756,, .72 & ZR-95 .. 7 .-.- ... ",.,",',,.•-95 7 M 4,,

.834,. & MN-•4- 1099.25.tr, 7 & F -I 9 '. " 1 8.5
1t291.. 60 % ::. F ) .332.5 ' & 'C-6i (H4 0(.iJ X.

BE..-7
CS.-1.34

1.: -.- 1, I .';47C.S-:1.34

ZN-65
I. -- I

.'_(.;./,f?4 1 1) .. -..t4[5 .4S7.02 ' W.' A.-.:(;)
6:10.033 %, F01U.' 0I.13i
72R4.1 :t ZR-93: ?'1:,...7)
,.:1,:. 0 " i, '.77 ,' C i-

.1.173=-.'-"4 X tCO)--.60
:1. 5 C, (.,, :1.8 % I..A--.:1.,::'0

Peak t::' .- ais part of a r't ii l.'..';i.p 1,:.:..i,' i . ' "h :i. i . ea we it
rn,: at' I. iv. e C c " :. '" . I e c" C),'n ,i ))l, ut 1. :i ,

,t . e '.tI.. Pi.- 'i.:s : t oo w i.i::le ait: F:',25MI, bu:t of at F. . I: H .



I
{ -.. OITEC G V I C(1 7,5 WA..ic 14W02.96 16..,OCc pT.-200' 7 0052M P g.. :1.

F WW.- ' 3L :..,. 5 1..5 LI ER1
0"4O C.--0 . eT-2007 12,.' SAC r."•'\ .",,:' .. F""s'..,

S::pe-:ct:r~um F: i. ] onamek, Cs , Us .'',r-"87"7:"" 6::An3J.

Mo/i
/I/i

!"1Ic: . :L I :I. ". :t. o n :i. nt'c)'rn' ttn'.•".::i.:n

i t tI.me

Dea td :imecs
- t. c to '/ :e.:..c.'•'• i-r :I.:

E25-..(I],::L :.t..:piOirj7:1.5: :: 1 55
. ;30008

,.03:,"
8 &

-4-

'1'

(I)

SMC:B 5 inp.u.t 4

Ca ~I i bra ,i
F u:..te 'n,.,,-:m : : 0:i:: i.:g].,, C.I. ::,

Cr'eated" j 4-.M :.,-.rR"Y? :,6 :3 41:. & 1.5-i-Ma'r2.07 12.-•7,06
MG ;23 G :eomety Hi(I1

.. -), I...:J. t f:r .. <.• '.':'p :.r ;I

Zero offs"-iet;:, 1.0:5 I.:ev. I• [-=,:
u.. 'ati L ,, kc:chan-.-.:.."Y7 I'.e ,.': . n,: . -l i

Li. :)'ra' Fi i es
An aai. l,'v:is- :1. a Ii. :ai: armvrr ,

I '".'., Iy ta',.y4lu IJi,: .'l c i

• ;"::.., r . I.: ,:."i i. ir'," 1,] :i. ;i- '.'9) 1" ,r' • "'
S-...- ,:. .ti""i c.:.:, .4.i.4 f ' a)

P::eakl' re~jectbi~on level :3.i;, 000)•'%
Peak.t . se' ',",::.h I. ,c :i. se..arch. 3

Sample Size:. I./I

Act:b i.v:i.ty, -sca .., l.i.n g 'f act-o," 1.,,01Z000E.+.(

I,512(?) Iccj/' cjiC)

I. :i. b
,. 500 '.

:1 of 60. .ol.:1 .(V
• en.e'rgy of" 2024.36keV

i,6 (r . ,00[:l[y ..:.,.O[? :( ,,5 0 ..)l£..@

Detei,•c t i on l i.mn i.t. m,:..th ,:,::g
Add iS r, I: h o,:i

Aditcional1 sytmcic i r c:'T U 1.0. 000000 M. O
f::ii::1: :ii. .. :i. o r .. .a I. ' rn,::l I ,::,1z,'.r, e 'r'. r 1.,,[' _•f.. •:i:•:O '.."'f:

Fract: :i t b i ,o 1. . - ' :i, .: i ,:.:c "' , , . t-.100c,"ic (Iu '-l c0
T.*..:"..(k:.-I.-... i.,:}'rou'n i .,:: [n; '. l:e.stl' met::,bh od ,(b:.a-s.e,:: on .s.;p,:',::' ,"um.r ,

1> c,:. ,'-,:.'.. , A ":.'," El a c ,::i u :i. cc :i. b :i. ,:: "

Dcec:ay cdur ..ing co,.llecti.oc:in
Pea el.:.d baci:: gr: ' .'oundt l c:orr: ctr r:' .::'i

YE S;

t: 1 i

ill'

:-C commen t,: .-,
0 4-(Ic:t-f2&I07 :i W OO,910

M . l. t". i -.-



Ra.:ndomn .:; rsm i. "mig
NO)

F:G&Q OFTEC (:: V - I ( "17 "; WAN32 1IHO2,; 26-Oc:T2007 08w52'07 Pag
En i 'r'onn',s.t .an'.' 'l t: I nc . Spectr'u','m n.' a mes 877/06, )An 1

2,.

Ene'rgy ca]. :i. b'rat:i.on nor'm:al :i. zed i :' 'Fierence:,: . 1:1.66

-,:.x---,- :. . 1,v: U. * .l. N I D E . i',1 :i: F' 1 1.) E_ A K . S UI.. I M 1 M r.': R Y *-'. ':. '..** c..:
i::iEAiK CIENIIR';:o I ) .BAC:.KGROUND NET AIREA ::'F:i C :IIENCY fiicr F::-cr v i'.IM 31LISj::'E CTE:D

CHIANNEL ENERGY COUN!TS COUNTS * AREA 2 :SIGMA r % ieV INiUCI.iLDE

:1i 85. (09
R02. 69

1021. , 30
1217. 82

92.64
351 , 4.3

r510.•7.3
(z0FF .99

923.. u.).49. 1. 888E.04
1i3R2. 1. 13:1.•+04
607. 6. 927LE+04
129. :1. 686E+04

50., 55
47, 46
17, 462
2'.*,, :. 4

•;.,,472 P:B-21:441. 2 1.'7 :3B.-.2.14
0187 PB-2:14

3. 067 1Z -.28
I1.. "I'll 0.:j 3 B -. 2:.1L + I)

s:~ Feal..t. '"f: i. ls -i~i'hCa,.l:,e bests,...

.54.3 r. .. *.. - .. 4. .x., -,...',: ,,4' : .,:. 'I' I I' II 1' ]T

iis.I . I r:' i:: 'sI.z CDE.'4 ~n"F.' : I)
CHANI,II-EL. ENER"]:GY

.F: I IE D)
:t r:: ::: K. F;. 0? C) I..

(3Ci i,.T' S

: : IE A i
MET AREA
COUNITS,

S LJ M M1 A R .Y . 4.. 4.*:,,:..):.. le.5.:).-.:::.. ,:.
I iNITENiS :: 'r" L..Ni:::ERT' PHI:--IM
C: Si,,C::. 2 SIGMA X, I..eV

• ....f - " .f- .. f .-f -. --...--..- " ",' -- ¢ .- .+ ".-- 4"- .. 4 .- .4- -..- - + --.-.. + .... F.-. +..- .{-..--..-.f.- 4'.....- 4..- ...- - -. +"-- - +. ... ÷...-+ ...- -§.-.-.... I......Ir.... 4l-" . " """ . ' ..-. . ... ..F...o f"...-.. 4..

C(F- 1.44
CEi..-141]

1 .:31
B A----140

A. '40
I1 131.

RI)'-' 13
120.
LA-.140.".r.i

Ri.L)'- "1.06
A-. :i40

CS.-. 134
..-103

.-31..t
CS.-.1.37
ZAZ"I95
ZR-9-.5
NB'"'95

CO0.- 58

M ''N-54
FE' 59

CO-60

ýCO -."60

K-..40,

1 :• e•1.40

D: I*' e :..-.-..-k.'.

2:66.90
290.70
56"7,,8,6
608(:• .;,,04

956.00
99. Af (4

!1.072.2;..9tr11. 2 2.

1.22.70,,50

124.32:,,0

:1,3.22.96

'I4~ I'll7 C1';
1L ['52( 'iii,

1.445., 53.:1.5:1.4,, @0

1.668. 20

2202.,,30
22:30.,89
2343. 36 "

2:90.68
3:1.9 ,

1.33.54
145. 44
2.84. 01
304 .10
328., 36
364,, 8-4
4"78,08
486.41i :
49"7.58
536,,21•
604.7 0
610. 3

6(3,2.24

66 1.5672. ,w, iit

764.,6 6f

8.34. 1.9
:1.1.01. 0,2711i- ""

1. 17 1. S: ...

1L292':. 9,:):1.

1333, 0531

I1C..; -h'' , 7 3

768.
/ 93..:

333.
358 ..
:1 . .

1.15. ,

194.

163.
,2.

97.

75.,

27.,
56?.

so6.

25.

41.

,1's.,,

2 5 ,,

25.0,,

19.

I. Qf 3.

:1i2,,

.002

.002

,, n0:1.

,001

.,000

f 00:1.
Q1 01

, 000

,,f 00

,,@00
,, erI,
,,i f000

1 ".;0.87
155. .99
J.L..6.9:1.

1 A':,),, 0.2
:1. 313..1. 8

:1. 3 9

.1.57. :""
2.30 .8

ppr.0, 270

::b95, 30
@0

:1.:5 6,. 03

324. 9(8'.:.
',2 1 '""

I15. 72.F

.1. ,, 5 1..

",';, r: i,:f).?21.5
489,.90

1. D5.,f)

1.. 1.19

.6,1.

.0000s

UC.. 79 '

".71. s
,, c;jO,.'

,, (' : (/.N ' ,,•

'14?, :i :i.
54'' CF a cI e cc' v':::' 1. ta. t':eci



1'
I,

U S &0".. 0:L V - I i::i.:.),,:::'lh ; ', ) .7 ( 5): W7"2007 08,n 0207 Pa

r n v :r' 0 nit ai alT In:--aspac';Ui sam r'a c

:ir.-sI: , E -. :" U MI 11 n R Y 0 :' N 1 :; C I. I D E S I II
TIME OF COUNT TI , MFE COFRRE"CTIED Ul'iC(•DFETTAI:TY

I"-uc... I DE IiC'""I I"Y ACT"I V ITY COUNTING

S 1: M;1 P' L. IE
2 S I G-A

*N*:4*(4;4

p C( :/I...r:'K [" C:/,•".. , EIý

BE-"',,
K -'4

A1".,"40
1f 1.""5o

IC:1ii4I0 ",i

I::... 10

CS- 1 34'
CS....I3

14..A. 140

CE I". 14I

3. S,,5 19 H.: :1.

J~. L_.'~Ci IH 0_

2,.,
II,, "5 1S 4' 0•.
:1.,f )4 9 I ..I .I "

:L 1:1. (44. ". . 0(;']

'1, !:55;'01I 4 -i(3

a1. ,, , 4OE5 0:ii..0?

• ?. : '.:';r E7 f : iU",. , :4

1. ,, "7 a :i 3 ' E .. (. :1.

.1 .
2 L 4 E- 1. E 0

r EM, '6 ('1.ECO.

72 ,, 275 761F> ).'-(

.,, :1.:.9 1i-.•)
2, F~i.46 :LE--•:I;.•?

• I

< [IX) :1 V'S. ii. 0 (:34' 1. Ii 1; '2~
A Ac::t vi.vt'y pr i:ntad, b::,•u, Act:i vi.v it MDA,
................ .................................... . ......... ............................ ............ . [,- Ii l : Y ............. ... :-- ................ ......................................................

O'f l. ' A CT.I .2 T ( 6(-0 :1. "to -..2402 4 I..a'.V) )O E ,, (-" :(...i "1..:: r.(,pCi./'L..T lK
'T"OTAL D E.C. AYE: AC'E"IVITY ( 60 : .1 to 2024., 4 9k:1,)) a. raOO 0.:1.(Ol+0f pi,:.,j:/iT:. .. I('i'

-. ,....,, t. u M ' A (4 To C F . 1 S C A p 0 u o r-' 0)E A
1. 3. 4 'X CE (,144 145 . i44 f 'l..* ;X:CE-:14S4 . ' '30' IX 0 3- L
328.!,,76 % L.A-'14,0; 364.,4,8 X 1".-1]31 4'77.61 % I.1.0-..

4')/70 , ,' FX RU-1' .37,.2 &.. BA-.I04 .70 X CS.-1.34

62.1,. % RU-106 .636.97 & 1 .... : :1.66 % CS.-7
756,.'12 .R-.95 a 76-5.79 & NB-95 '795.84 X C.--1..,
834.,•,4 ",%a MNt..-54 Lx . -a , . * :1 .. 'F :11115.5, 5 [ 1...-5

1I291,,60: ,&-" FE-..59S 1.3!32.5.03 X •C0..:60>; 1I460,,,81 %.." I -.:-¢!

P..!:eakd.' is pa,.'r't of .a mu l tip:Lle: an!.,l: ;,rd tLhis: ,ar.e...a wen"t'rl-

'? -.. [:q,Peak.: is . t. (.oo' nar ow:'• .'" ,,
@ Pea I:'.-,', is.. "t'oo w:ide: •: atf I. Wl,2...M , b..u': o' i. t ';': FWtHM,,

% -' i- 'a :i. 3l. s .:. vt'i.' 4. 1..: i . v:i. t e st"•.
$ Pe' ak : i. d ent;:i. u f:i.,(2 , p a of..L P 1.'"_, .. , ' 23 ' th :i. 1.4L -1 :n . a'lde

fail. e., d oneT-.:, ,- r. r ' " L !.. I. :i. t :. more a :. 'i n .:: a ate .

304.8,!!,4 " BA-.I ..',)
48"7, .02•: X: LA-.140
,.=10!•, !.33. & !RU-10,3

7245':)(. , 8.? % Z..R/-95 l .:: i.



E:G&G Ot::TIEj(:. 3 V I ( 175) WA3r'::',12 :r4-Lc3...l(-:3m.F., 6' ;

::. x l.-H," : . - T ..: 3 c t; ( .I a. cL i,::: :: ": , II:: .- '.i v1 I'

01,-.:>T-R ;7 :" o.. (MOO,,
(3:vi%. -'L [ii p":iT... ::i •X. ) ' Vvirn :: C, 0(,.- .J've'4Z . :,P.r- 1 /

(23::', q:-.: L. :i.. .i. :1. 1; :i. o c :L ci :,: '-ni.'•'l. ; i. ,::11
Start ti. 2e

i ve ti . rr e

ROeacl .'t;'.i.me
Dic~ead tcime'3c'oiri:r, -

. o, t--- 2: 07
:L 0491-)•

:1 .34',41 6?; .'

:1.039:: 43 8 i- ,

14

r [. I., :1. :ln!.u b 4

Ca 1 ibra .t:i..o:1n

Creat*ei Li:i -Mar'2007 1.5M: M @ 1.6--lar-2:&007 :i.500:3 1.3.5L ite::-na.r,::: in M0..:. :.b

Ž:;.'.e r' ,: l '4* "- a:, U :.- ,, :1. 39;[3 I-: .:.- ,U :; F * j..:L

Ia d i. I i :.. .'. :. / ; :4:. !:,'rc' eI, N-.?

:..: I::,' - ' c -' > iIl.-c.'b1 : h bc :L-:t' l" :

ri (3 [::ix'-,i."4:ŽI~i ari ii ci.

i :i.,
... (3•:

Peak: :. :: reje tin level:I

Sam..rplez. S~i.ze%•.
Acti v y . s i•ri

1. .. 0:. :f:cr' enery' o'f'
• .' i.8 'fo ;a l ":,)f.r' j T"

30Ž,, . .'

2'.. 43. z1KI4'v
4 . 1 iI*-

.3. 50Q'.
1. 0(00@E:.-,-06/h1-i ( :1. O. O(33 or- -:--( +it 3. 5:300@E+0{(0 )

1': Ill method -2h2'):.)(:e b,:.:i. :-L ; :i. ,:) 'n 2i . :.n i ýn :: bI :,:1 :

dit:1 :i : i ona s, . e in e•r 1. 0.I" (30't 4]OW.4

Fr- 'tion mt .'i mool I.1%
::r '.c ' ' : vi.I w idt :best metI •.KbasI..e..:on spectri: rurn).,

Decay c:-,o)r~re;ctb -to!,:- d atLe

Pea:ke : . I ,.':1.' :" ,i :1 1ba'c:kgrto c: i on
41?':-a. -..,:.:d I:)a ;::i.-c r- 4: ..t-cc ,i::. ')' r,:.::,: t 1.'; ,:nr

YES•:

Y ETi'.:;
:.o 4 .. a ' r'0. :



Ge..omne triy ::- "ec'c ' :1. on
Rn dAom or ,I) rtm iing

NO
:T

EBRO O..1"T1E:C: S V - ( '."IC :1 5 WAN:'l".j32 14,J 2,, '9:' :, C6""OC '-'- 7 ...... ;.., i:., 0
Envi'•lnonmental Inc,2 pC'QuL n.5..)0 U , .... ,.. , n

IEn ergy c: al ib I"r at i cn nor m.al..e. ]. re,::i :' -.. "- 'nfce,: .2543

*•* 4.c'~ 43.3.44*-,4,-,-. ... U N I D E N. T I F" I E D P' E A K
PE'AIK CENTRO ID IBAC2,GROUM.D F),NEIT A:REA EFFl:I ICIEN.CY

CH1-AIINE: .L. IENEG.RY C C)UJI..TS C:UN IN TS S ,. * AREAZ

S3 U. I1 M A F;. Y :.,.'.•,..'....::..(...,
U-:IC .:IRT F:'11IM Ci..] i:: S P FCT: E

2 i: fljrjf. %,. i'.:. .Ci LI: D.IH:

S.".f. ......... ..".I I I • fi _ I • + -4 ..... ... " . . . .... .... ." .-. l I..... ... .....4.. ý + ---- + 4 ..... .. .. 4+-- .•. .4. •

10208. 59 ,l10. 44 1. 47. 2.594E+04 .3~$7,,, 54 2.335 313.3

-s; j::',:'~ j.-. f $1 ;. :.li s a ' e : I s : . "
D) j::',. ,:k i..CUo ' -c:.onvo 3. (i,,:.:.. ,A

.3 .3.-4...-..'r.4 . .. , .-.- I D E4 M "T.,F I F I F' P E ' "V
:I: D F.* I:'-:D'l CEI{ B::iNi.T IC. D :i)K.:-(2-.'.,GROUN:IJ D NiIET AR:0EA

1: L.I 'M MI iA p Y .)u. 3.:,.4.41. 9..':.. .), A....:,:.:4 ,:-..

I .i' F Y I..N Ti.E F FNi.ji
CrT'T ",'l::c ? .S-; :: orio % .. e2

.F-..f- .+.' . *....f- - - - -. ........ ..... + . 4 . ..... .... .......... ........ ... A . ...-. ,{ .I. ...... ..--,- .4 ...... , ,

CE'"'1.44
CE>-1 L41(IV ..- I. "1

i1-'131

8A- 140
LA-140

1-3

:i-.. :I.3 :i.

t..! £r:.4

LA-110'

BA-'-"140
C S-"134
RUJ-103
RU-F'106

CS:- 1.37:
C.. .-.137

N'.B-95L'

C 0-758

M1N-54
I::" IH:' 59

F -.I5.... ,

14 -- I 40

267.27
290.58
570.03
611.40
656,.52
7:29.,,47
955.'•:"00

,10 74., !.7
. 209.36

1.243. 1 7 '
127- . 04f

1322.,,67
:l. 6 7

f1616. 23

i~s 70
I6 9 (? 3

2 L 94 ,,t

221 ,, I:,

1:344.4.3
23,44" 43,

2582J 00

2657 .08
:.o ..'n, 12.

319 ,CA6

133. 54
1. 45 ,, .

MSj. 21 :

.14.
' ..I it 4,,7

"04.0'

(Alt) *',
610:. ,,33
I21 ,, 61!

637.•",
661:..36
723.5 •:7

"765,,•....2

796, 3,
808,,I.17

:1, 2 5

1!29:1.,11
1.32,8, :-,66

i.'A Ci,, 1"9
.1 ' C ". I.': '/

2:::43.,
1I.54.,

79.,
1. 05.,,

72.,

13.

I G.

5.1

i: .

.1's,

:I: 'A•,,

:I..l.

:I>I,

IA,

26.

31.

14.~41/

43.

ii)-

4!?. ,,

:1.25.

4.,,

,, 4t5

f,, 0i
(!.i C1 15

0( (3,,uf?)6

.,00,:

,001
(, i.n'-'j 2.

,,(':)08

,,00

,, l(J ):.4

,,f 3(2)

3,3 88:1

,, 00I

,,4(4 :I. i

.. I7 ,,

:118.. 0

:I.48., -'7
14. 4 . C35
,1.12 3/ 4.

: C , .. 8 4,,'?

:1. :. . . 1.

2 4.

, I :I :1.63
'4: ; :1(C . I.

::. ,, :),,

:1.3.,.' ,". , I ..

1i I.:, , :. I.5

I *.i.... :?

,5 I.. ,'' , 4

:I. ,9 . 8.~
:. ,, 3"7' s

Il ... .. '.. )

:I ,11."?

',,.45

,,4 450
,,1 I4

:.( .'C ;:.,.

,"~ 1 :•

s f'c:". "'a i. I. s-.-. Ia pe te- I: ; Isi,,

D ::' alt aVrer4a ,:e,:-o Vv,:::,] -t. ,



E iG&G EC:' G V I : (17: 5;) WAN"" '14W@2.9 26"'CT-2007 :'45 Page -3

'11 11.11 (.' I'r- Y ( C L.I' ,D) [I S :1" N
TIME orF COUNT TIMEu- C.ORIRECTEDI .IIi.:2Tk]i:,IT"

lit JIC l... C 13 4 r i TI Y -ACTI 1 CO T1w .1'. N;G

S, A M I II, L l":
2 .. M

* -'k 4( )(. N.

p( /:I.' E: :'C i. !L :i: v I:C:W LI "IIER

.. . ..' . . 4 ...."' i ..... ......... .f. ... 4 ' .- ......

CS.344

IE.... ',?

C) 3-,144

ZI ,I.-.6

4: -4 t 34

I... A "". :14,-

CF:*""14 4

L3'44 1. E.•+- 0:1
2.,, 7302E+ r:02

<:1. 93.'•E .÷ .04:/
< 4.,:;:Z; 1 + .i

< 5. 246.:3-'.-1iD.•-.00

6, , 1 C '.)

3.~ 6523::E+01

< ., 5461E +01
< 407 I7 E + (

• .' 1  3.8,, 4 .0.3E.0. .1... ... r . (X... EX1 , i.7

6 .".! 5 8&E..E. 8i.

.2

5.2Oý,",' 738EE 0 0

5 1 .! ý?'. (E...{', E .00

2. 15:09(:.-+.0
4.,1260E+:"•0:1.

1.2,7443'?E+•.0:1.

2 .0508 1 EW (• 1

/3, /9',j.4. 1I:..3 0:1.

< MY. v1. 'ue *"'r :i. ' ,:,,:: t t,
fA'n Ac:ti':v :iTty printed, but: '-.. ivC). 202" . 1)M7::,0,,

.... .... .... ........ ......... I... ........ ........................................ .... . .... .. .............. U I.. I I'll A FR .. Y .... .... .... . .. .. .. .. ..... .. .......... .. .. .... .... .... I.... .... .... ...... .

"TOTAL.. DEC.AIYE!D AC"IY::ITY ( 59.,9 't:o 2024: .4, 1. I.ke ) 2o 7.!0:1.64@E*0.?2 pC:i./L I TE:F--,*

::..-,,:-. S:.N.-M A R Y 0d F4" D: I ' C A R : Y E
13,5 E-14 14.4' %:I CE141 P8)4.30144..• ., .. . ... ' ::4 4 ,,,"' ..... :i f4 ;:'4 , i._L. ,76 % LA-.:140 3-64--.,,48 X 1l-1.J31l 477.61

497.0. • -',353 -.32: X )B:'A ""1.4 0. 604.4 00

621, .4 % "'.J'.6 36 9'7 % / - 3 :1. 66.1. 66
7 6. 72 : '%... . .... I % 'NB-95 795.'. 8,4

834i.8:,f!4 % M1N-"54 1.099.R,, 5 & I'fii'"59 :1:1.15.5,55
.12.:9:1.,,60 %:F:E.-.59 :1.33:;'2,,50 & C0.... 60 .5 6 :1.8

:0 I:: I:. A

X BF-2
% S... 134

% CS.. :1 .3 4
% ZI-,I.... .5
%, l_ i'. .. Al 0

..:ti'4,. 84/ X& XE....:I.40

487.02. LA .....-:1.40
(20.3 3 9 RI L' 0~ .".3

172.; 8 % ZR-95
1:1.............. %' I:..:..--...6,.

P ea." i pt: c::' 4 nil '1 :i.l::1-,1. ard 't':i.s i",.rea wen-:t,'l
nega:t.iv.'ix:i. dur...':i.n;",g d3e,:' o;C'-.ol Il' I :L ',.I:' C- I: ' 2- .'.:. : .s t,':, "n ' 4'c,

S- :' : : . too wide at F'W2I 5M U' , bul. Ft 14. F 1-,Il.

$ ... l:,- .Peak iden.. t.,i.f"ie,::, bu.t: "'i'"t pe o:,I.' ::f "l;lic lt,:]id(e'

'f : I. , 41 ' ,: P ,':c,' .:: ' :: 3 :L "e1 i f :: . ' :::)'•", - ':;I- '--, .. L:.: ,,
.-. ..... act. i h..:. l:4,: 1 l" her i ai tha -coun;t:i.ng unr er,:::-,2t...i. , T n 'e:;' .r '4



E.&4 OFTEC . U - I ( 1.7 5) W:, AJ(,.'N32k 'r W.t. 6 :26.•'..OC .. rT-2003: 7 ? :17 00 5 Pa ge [. e
En i o m n a "Inc-'' , iL:1'

I

Sample p :. e U :,. crptio :p. o'n

Start time 2 ct-2007 16:53:01•.

I: '::.'U'r.' 1:: t:'r / (2i. c 4m, ', E •:.,.. ' O 5-:-28 " I •,•'=.; i•
De:.'ad t; im,:-:-: .8..3 1%,,
Dete'ncto.:,r'/G3eome•tr'y I Ds 5 •;

* ,il
,1

0

MCB 5[- In"put-: :1.

. . t(. a 'D . trj 1. '
C n:-.:atl',:e,(: 1. :l":-.M['k....;i[)-t :I. ::(1 /:. .,@9 ::". ... ,::. "--M'k\'....•?.['iJ'7. :1.3 1.4 5 ..3:,'"
M[; 4 3 GEG:•;. [I1E'll•T'T-..Y # I.

S, i• . 4: .. ':e ',• w .:.l. -- "I. M B - "

Z~erot: o, ff se't W79 7'i} l.,evq Ga i. n
Q.uad'ratic.L , I.': .13 E'.-05 (;)k• .'eY"c-l'ane:-l'•2

M~a i.nr,.-,". anal.ys:i.s l. i.bp-.r'.rv": R.

A'naly::'s i.s p:a-":r"amre'te'r...'-

Stop:. c:h,':•an'ne1 4 :4 8 "f ,:::,'- a i
P::eal..' ne.jiec.'t::':n level 1 30(:.000.]i:•%

Sarmpl.e SizeN:
Act,:- .: i.v ity sc::aln :1[v .tf.-,ctor::, 1 .00_;.00:.)E+.

,,*.4.. k. :e~ich .:'n'nel

500 i I:

• (.':,r'.:::,r.; :::,'l: --.":.., '9 :1 .1. r,:..,

3. 5(30 j
AS',/ ( :I. O: , .. .. .. 3.' 1 . ..')

... R.:; ,,8..571;' E+0','.`';

r:',.l(ti..;:i. ,::: I'r) ., 1 "I . a' 'n,: ,::'nCIC ,.,:' .',Y" o'C - :1 ,, ~ @ o t(.') •t;::ioE:. .** o :Addi::I r:d :i. 'b :i. c.r.:'1. ;i-.:;':.rnh:',.'b:i c" '" '. 1. , .IŽI0 3000. 0 - . .)

:" Pa,:'JK : w ':.:I,' ,I dh :. tI', 'L; meth........e on se 'm.

De:ake , u'," :i., I : d i. s : ': :i. ction

YES
YES

NO '

Commernn ''ts'
g'-'... c.L...-::8 7 12.;- 00;;0(,.'.

l:: I .:. pI.::t.. , l:b ,::'



i<i3:', v'J lI;:rE:' C ifa ic;' ...r n ]1 ri •: "1-1..I13 :'::lJ~ ~:,'•

..B :Ri:C ( V - 1 1 75) i3R 14W 2 9 26-.-DCT.-..2 ? 1. 7 :10 0. Page : :Environ ental..: ý: p.. (-,-; 'A: 171:.u:,"-.,. c:.

E.'nercigy ca l'. ]. :. I::b'r at i. o'n ri ","m . 1 :i. z .i ci :i. "ff er-e o c:,
Ni..o ('i" iCIOt.Jr; i:,r.'i:. '.; -::;'.; ,:I unkcn:w•-peak i';i i - : ,..-

1. ,000

:c ..',:, ..(. . -..::. - : .-. .:... .,,. I D . "E N
NU1 t(1. £:, jPEA:.K ClEI;T '.O I:D

F I E D)
P' ~CiKG cF;.i r.:j.J i'.:[

Fij ii]'4. "' 53

I:: IE A I-'t 1,
NEIlrT ARF-'EAii: t..l K ,-

S U M I'll I (A R Y S .':.,-m.:t:..x..:F:. *..:C.. i ..:*, t
INT (ENi":SIT I - .- I I. F:'II:
CT"" S" R-.... SIG.A % :.:V

1E"4 .4
CE'"':L :

DA-:140

FRUL.-:103

R:. U .-...1. (?) I

Z.'-95

C '..: S--- .1.3.''

r' Ar-.,543

F s I- i...-

F: I:-:'"" 5 .

.4): I::,•: ra Ii. -'.

2.54., £11203.'5' '" 0

',:56 2.'.92

S l. A,'

72.4.06.1[•

•.'......, ",
9a73,,4,.8

I (,). IL (it)i
:1. 2 5. I(', 0

:1.£:.::4, I0l
J.1.17. ".1. 61

:1.451. , 1.5
.1. 62. t,6

:1. 6, 71..6 0(

1.22 , :,.
F::;23*. , :I .5

F : 2 iii, ' ( ": 2
2. ,,.. .

"'' ' ;'1 ";

... 1 ..... 6

1 S. 3,,

303 '.' ..
8.9' '

479....... ... 0

'1 " " '' 1 I

: . 9:1., .6 :1..8 " ,.:1;. CK,

2, 6

658.1.5
725,.i: ,33

.............:1'

S 5.1 .:1 . 0, ,

:1 c. • i:: :. I (il

17
1:1. 4.1,,? 2

:1. 59 -3, " :

15..
1.28,,

101.

Bo,.

631. 4,

2:.

F5,,

7.

20.

31.4

2'4..
22.,
e2 (Y.,

2.: 1. ,

7.

4L.

30.

2..

21.4

:14

:1.,.

.1.,

9.,

5.

(:.

,,002

,, 002
,, •.'1

,, (.:1(i)

(i'(lIi~':1.
i/.i0:1
rj:1.

,F, 00 I

'' (::)
floG(.:•(.:
,, i~r':ui 0

,,[i@ :1.

,, U]:•6 .

a0(:'

:17"']. ""

J.14311 )2
.1. '74 " ,, 11 : 1"
:14. 3.15,,32

2 .5 1. 16, 59

81.. 87
4(4*1- 00:1. ,,0.

47 :1.

52.9,, :.

17 9.. 19
1?.,'1"% 4"4:

:1. 0'8., 87

•3".2: ''7
1.84,,.75

4. 8,t

:1. 0 2 ,(1, '.3

5'4., 1.

'iF.1..1 , ,, I

.49s

• ".. 0:3'• .

,;585.i•;

:1 1 f."i.,.,.:•

0 (4'i 0 1
.. .. ,F:''...: i

5 1 s1:, 0",

t,, .' i .]-"

. L 1 """:•

, '..I..S :.

. J -I .] '

:1. ,1,g

ri ri r::i rA'C' C) 1') v c: I u. I:; a ci

I...: : i M (::i I .I . L (:A F', I,. I .U C L ' 1I
TIME'F: C U: NT "f.IMlEC CORR I`.:.l iiýD

1,I. ....r :,l-A CT'I'"VI T:'"Y ACTI::VI[T Y

COUNTING
l •, :E I::'TA ::I,"

S i'::1 I ::D L I'--
'2 S:4:I: (3MAP'

Gi:./t... r :: -.:./ .. I. T I.::.,. !::,. .Ci/'LA:,Ii:EF:%.,

• "•. - , . .. ,. , , , .. , ;.,....--,..............- ;.-"...-. - * ;* " -...... ,. ;- -';-....."., , .-..-'- ",- - *'..."." r..-I'..-

i..E-7K..-4'

MN..x.

3... 278..3:E.. '.

• ' r-- , ::' ' .' j4 E"". U;: c

1:, r. . i' :" .. •:

4.1548E[:1.

(1.. ,2 6 . A.l. (,., 0. :1..



... CR[:C" 0 V - I ( 175) 14:4.13- IA . MJ.3- 96 26--OCT-2.9007 17 ,:17 :.0• Pi ,'age
.Env.ronmenta pc.'l "c.Sectrumnaxmc. 57541...,'

RU- 0- ( () *

ZI,..1-13 <

I ii K1 ;: '

C-' 134 K
uS--- 1.37 K
L(.A.- 140 <

._:E--1 41. K
CE-1 ID.44

K DIA-

,.. ,"7371. "::

a-.2:. -, 5**,1 2,E-H,. r: -!):

E!.;+ ? ,4', 6'S f.,' F• 0.- •

:1, a, ,T"E[i:.,

! 5. rii. ri: . ci

3 ,S ,'.•.,,-II ;:('

,-ill,, ' 8 4 Iii: 4-.1- 0:.(.";)
5 . 7 0 10) V: + 0( 0

• .5,, '.?45p:.3E+ l.aPi)

Q;. ,, :. ::a-j ", 4 ( :W.

1. : : .. , I 4446 .--01. /
a1 ,, 8 9245- F~'+(:)

3.:1.7,,. ,.•,:1,.05-.-0 :1.l

3 • 1 ':.(:I:'.')

A':' Ac'tiv~it'-y p'r'inted',:,.l; but' .-ac:t';i~vi.'ty 1 I'ID.Q,
-...... '.... .. .. . ...........- I .. .... .... .... .... .... .... .... ....... - .- ............. I s.....................I..... ý,3, (.J 11 Ir (*.i R Y ... ........ .... .... ................. .... ........ ... ....... I.... .... ........ ............ ....... .... .... ....

.... i,.. C ,-i' 12........-.:v) ()P.!f'i?(.'l •l•... -i.(i]I.............-..I'TOTL~y1  ACI VIT :( y r y5.9 toQ 7(~ 2 11.4 j.beL)) 0.00zL:I:00000E-ai00 p iLaO:.I TEF,
TOTAL I 1) D CA:Y ED:I r V ACTIV .TYJ ( 65 .9 to:: 20)31., 4 keV 0, j (.0000000E i00 p0:1./1-.ITER5:

.:*'******.,, **.•...•:.x Si U.. M MI
1 33V5 4 CE-144
320 ..7. L, f .-.1.40

MUMS RU1.06
•*{: i' ,.% ,,"" ..., %-~ ,, . p ... CI.,.,.r !

.,I0 X F -.5..I3

A. R:, Y 0:
314.4,

:1 (.' 99 ,,""':

537. 32}:•' , (.'

F D I S
&C.E...14,1

T-1... L31

%•; FEIi-'"59
"% COC-" :.0>

C A: I:; IR

4 77.4 I1

•},(:•4 , ";' -..i

661.6I

:1. 1 15.
1460•:,[. ,r1

D,

1-31I .•.i I '4

I. -CIP1345

II .37

4.87,, a.02 & (4 :..1. &.V)

IIi;,, 2 . • a I:•L -..J--l.(-33

72'4.18, & ZR-95n

810. 77 % CD-53....- ,
:1. E24 (., 0 --G

Pe ki s pa't off a\ mtti jiip a- U. - i? t . ?'

Paik~r f-'Iail at ensttici-rvivv, test.j
Kr ... : ic.-. ,A lt. -' "1..:,:3,' w •".:1.'f ck •' • , - di U I ~ f

P a..k.: .' . ':-'':i,, Iie , ut first 'o" f"

failed one or.• .:, :. e ,q:u...•.: i" i .': ::'r ' 'o'tst-;.

- :' P I, a ctiv i ' y, : i ,- -I, t han c:c:.'unt:i.n utct) ta in' , r an'g..-e. i '4'
... . . ::'7::,-'< .; 'I : t'l --;: j a.'.i.!: .' ]. ,: a ; :.:.aa 3" ..ca: ;.(:I I.L; V::;. ); ' 2'1: . ("3! a at4LLtr,:r''~ : .:..:'¢l -:y "I ..: .r: , :. ' ,,

t. :iIa'- a..r > • / t •.. L .:ft'. '::: e•, )i. ,::I *f c:,. 1:: c:a-c:; b:i. i a,..'ac ,:.. ci ,::'iant i. I:1:. :,'•t '-xi .: an ,- Pea outside analyi enrg ranage.



EG&G ORc TE: (. V I C 175) WAN',32 :[ 4 . 96 26 ::-OCT ..287 :i. :1. 2'0 :17 , .crr v :i. Or o me'n'U.a.:al i.f - St .oect:'Lu m r'( hnam,:-.:, ' * 87"7 , in 1. :1.

-a Im p L1e d ,'s c:" :i. p Lu :i. oI ni
TWW-7184 3. 5 LI.T"ER
08--OC'T'.2.007 1:.2 so •: Sn"

S pec..t'rum F :i.]. 0,ni"arae C u \. .Ic~ p.T',77 ;, *'A 1. S 1 ;>61
r str i : ( :. :i.-:)n .. nf"rroi"sa. i on

StLa'rt ti.me 2'
Iv e time
IR'ea. l. i. me
Dead o t.i, me
IDetec'lto~r/Geomet'ry I I)s

..~ *OcU-*2Q387
61842

08354,.4:29

8044
.03%

8 I

1)ep'te~ C) Yc; > s y.:l.. 'e in
NICB 5 Inl:x.0'-, 4-

Cai b i at:i.con
Fi'.lenlameg D:I 1 ,, Cl. b
Createdi 1.-I.Mar-x2E'7 :1." 26 41 & :1.-.i11 2... 1 " ' :31',07M
MG '(-23 Geomet'ry H:1.
3.5 L..:i.ter' water' :i.n MB

Z ,ro ofI fset r,' ". " . I.,.eV ; C.ai:.I-
Quad ratic i 0,29..'....307 keV/',':ih anne,.- 1 2

L.ibra'y Fi les
laysisn arilV-J.' i. pi::,rra.m t

:1.1 ~ ~ ~ ~ 12 io a 'ILci P 1 1L
L~i I :'..- i," $tfhl.' ::' 1.,,:i tl'c,

S op chanlinel 4848 f:r
IP'eak' ' i ect: :i.on 1. eve l 30, C.Oi%

.Sampl::i:.e S:i. ze-.(.
Ac-t:;i~v~i'y sc:al~inrg flac:.t.'or• 1, ..'(000E(.}+:'.

0. i. I::
,, 508

n e'ner•gy of 60,:.10keV
nCenergy ' 2824,,361.eV

3.*5. 8
060/ ,, - ,.E+:' .. 3,5, E" .. i.)

... .:, 85"7:1.E+ 1..:..0

L,:.:.tue'c:,;:i. n :i. :i. ni3. L met n ,.. cv..

Add.iti ona. r 1. on a 1 rand om e.'ro- N . 88818.800000 000
Add L i. o n.':. 1 . syl:ema'i : :." -:•"r. 1. ,, '8;:80 811,MOO
Fr a c.t: :i. 1.:n 3. imi. t; s , 880%
Backr.:.tiound wid:th: best methoth (dbased oin sp,:-r'truni)

- ..r ei 1C:'y ic:.; "' ,:t t ','-

D)ecay during .ac,::;ua i.Iation

Decay durir : colle c" I. I on. ,-ion :1. ,::ir
P:i:eak..ed bac::-I...r. n ci,..i ,iitcon::.o' :"' .e.'t::)

YE:SCf. IE I.:

) :"I'.10
N( C;

pbc-.-



Ra'•n do s:','l.;tu',m'mingrl!

EBRO0 [ORTEC G V I ( :.17"5 W.N32 .1.4nO2.a::. 9c., 26-(:OCT-.2e:'&7 110 Page (i. p 1::
Eti ro m e. ' nt C) T ,:.i •" 't:... 1 S : pe:ctr ut m '.. i n a77 in . 27 ." 07" 0 . 1

Energ: y i > ca. a. b :i. no a': i C:,) a :i r' a a i. C i f recy,: I : l f: .r n C' .0 89

I:E K CI:'t:R.'.C) 1' ID
iCj..Ir::il~I',N ITN... i Ei R'F' Y

I: D i.: E I :r I F: I E D
1BCI-•CKGROND NEI"IT AFR.EAi

COUNT COUNTS'Z ;lJl.i':

.P EZ A" KEFFIC.IEC Y

* AREA 2.: SIGMA~':' ke,'
,.L.W I.t.V ti 1:1)

I,1I...JCEI.. T T7:

:'[

:>!:

:3

102- 1.. 3 . 8 - . .. 5 .77 67 - . . .. I . .. 2.0601034 .. 2 -,% :1.. 2. . . '' .. l 20- -
1.216.5.93 608..55 3.i 69C. A, C)ZI+.f3 324.~95 1. .793 XE :135 1)

D Pea areia decon'alx's P

• ' <2 i V, " m'C 1 t ? :'*iV . sU(5c.

.:+.•.,--+x-...x-..:.•.,:.-x- I: D E. N.- T I:I':)t.icL .fA.'?I.. I D I t I::' '-':)". I 1 .' : hi 3_,I'F I:C)
'.t•Lt'1... D[: : 1 I ...K .JEi'O, I : x:'

F I E D
BACK'::Oc::v"D. ( ";: '.'i.i".
CO....UN.TS f,::

:ET f:A
COU N' .

3 UI 1M V1 Ah R Y :..,...,-.. .' ... .. :. .... :;.
I:;"RE INf.NSI TŽl-" Y Lr .JJi"-CE'R "T'" F'HI'll

S r S:'T ,/ v: ::;/ HI! 3.* i itl % I .4.0;
.C..,.•...+.,..f......-....!. -I..-÷.,.--.......,..........-......F......I........C.+.. -

f-f- - C. . . . . . . . . . . . . . . . . . ..-f f-f f-f

, -.. I. ,i I

I A.-.1.- .CE.-1 ,',.

21-13'S

:1. 31
OS7137

1I1 B..I.... .L).

C0E 58
FC0 j.... .0

FE-5

:..Q'i) t'.,i)

'"1f•.. :i (()
4 .t1"t0',',

29':, 1.,,95:'

, I t1. , (.7f.)
p ., . , ':
"1.0 0

I (.,; .1 .1 (')
1209 R4.:.•.':'(?

1,3:18. .,,49
144:+:;9. .5,4

:I. .534. 30

213
1. 'i S: '13 , •

2 3: 1. .;!(' 0,"-

-..:•.3 47. (8JC'

266.55?.
(63 ,,2:.; C5

31.:.9 0. 5

: 1. "-.'i ,, 5.)

2.1.3ti
I17) ,::1, .•,

<Cc ,:2,, '/"

4f77 ,,!5"7

"" ' /'. "i491:. W".,, )

:i "', ,-C) ' '
5 .. Ip .. .'U. .

,).: (-? 4 , ;-'

6 4'. "'W

"7 I; ' "

1"Li.'7. ,./
I: " 7 f1"

7 ..

:6. ,0,
:1 :1. 8. , (,, 2:::

.1-. *;!. " 4 ",f:
:1.29.1. ,,A,"

fi-n,,

i. 1.,

112
W..

4.,,

.I. 157? ,,

2,.++ L

20,,

1.3,,

1%:21.

2,,

:1. 3 ,
I,),

1',

'K' ,,

.1iZ. L,,

:I. G ,

:1. •+

S1,

,, IX: tii

(.100

rC-,H) 1.;

(?11T i i.,

,, i 0rs. .:

,,i(::'>(?YI

1f, (3O:1
,, 1•1 Ii;j;):.

, i-i 1c ii;

.0 0r:

,,- 32
,, a: 1iE

525., 939
2:1.4 4,, 4

71.,, 1. 4
187.7
1.23.40

.3:1. 7 , 7._
-317. ",, -3."

3"-4 4 .. 2.

2:1. C.[,, C5

,:0".), 7,.'

:1. 4 2,,:1. 00. 19 ,, 7
:I.(.":.-. .:3 ,, 34

' 2I9..:L 5
/',1. 0,"

:t..<ff!•,, "T.'?;

, ' 0 (7)b'

,, "7 iT (3'!'.'

.461s

:1. ,,;".

,,(..3(3W.) .

-3F"'-53: I. , .:;.

,,(tT;ifi.f-i

, iii (1);?.•
,3'7 1I

Li. ,, :L '/',,.
01.77 '

,, 15 8,-.

s F'ea.k f'a:i.ls shap.i e<.-"•,:2Ž tests ,
D P:e. ar.sd .5'Ce?,a C " i . -i-1,..:.,,':l



EG&C ORTEC ( V.- I ( 1.75) WAN32 I4,W.42.,, 96 26..C'--200 :11 08:231 Pagey:1-'n :i'ronm'en'tal 1 I ic S :)c-:Ž:'L lam• T.Jxe 5 ..,;, •.. , '
'-

S U M1 M1 0 R Y i 0) F' N U C L I D : S :1: Hi
T:IME OF COUN IT' TiM CORREC.'ED IUN[lCERTAI:NITY

INUCL.I D)E TV :1: TI VITYrT 1 V I TY COUl'T I NG

2 M I::' ..
2 s::M

IDC i /I... I "jITER ,..., TE pC:i. /L. ITIER

l-.40 <
M111...''54 <

CO...58 <
C.0.-60 <
I-I .T.: ..."K'':

:!: .-.:1 3 :. K
hNlD-9S '

i LJ-...1..3 4 KC,.jj.... :106 K

C::S '-1 :34 "
CS:1.37'
.A- 140 K
L.A-140 K
C"-1 :L41 K
CE"- 144 <

< M DJ ( A

2 3306E+0.:1,
7. 21.43 . +0:
3. 8 :L..E .02
4. 3244E+00
1.,,6'792EI:"+00;:

. 8.350E@+00
1. 8235E+00
4 :1. 331. E:.00
2.89 1 9E +00
3. 2045WT.O.0

•3.0,609E+01.
3.6 :.E•011E+00

(3,, 7 i07 .I .E'" ]

2. 182.01. •-
7. 911 1.+ 00
1.' 8721T.*00
4. 471 9E'+00
2.0987E"'*01

v a ue I..n i. 'l:d.

2:.. 94@6E+@:1.
'7. '' :" ' 23 4 "+ "' 1

13.9660E+00
,.' "7121. E" 10
2., 0001E+00
:1.84693E- ii:j
:1. . 9 :1. 851Ei'.-0[.-U

5.:1 5 4E+00

4. 4,8811i.10
•3.:1.657E+0:1.

:1. . 5/E+ :1
3.7";685.E'+800,
2,,8233E.. Wt-..-? ,
2.08886Ei0:-'Z1.
4.,94 39 E + 0

6. 5467E-00
2 .. .. Y .. 9 -9E ,0:1.

A Ac'ti.vit.y pr.i.n't.'ed, but:; ::.i.'-.::!y < Ma, C.A,
............. -........... l ........... I ................ .............................. y............................ U M M ) R Y . .. .............................................. . ...... .. .. . .........-. . ..................
"T1OTAL. ACT:I']VI TY 60.1 t1 o 2024. 4 I. .eV) 0.. '000000, 0 00 p'i./LITER
TO'TAL DECAYED ACT I V :I: TY ( 60.1 to 2024.': 4 e ) 0. 0 0 00000:E.00 p,' :i.,". 1'i"i!':F;

A(***~****E*

133. 54h
328.'.8,76&
.4""7, 03 %,/

636.97 %
765.79

1099.25 a
.1.332.50 X

S U M II M A R Y C] 1F P 1 C A DE D )1PF' lIH: 2
:1-144 145,44 % C'E-14.l 284.30 & I i .1

I.A--4 364., 48 & I-:3:1 477.61 % BE--"7It: l- ' .1 03 3'" ........ 1 i H6i.. U WR -053...3,," : X..' BA'"'1.40 6:1.0.3 ,.'X':'. R1 ' ;'.1.-:1. .!

1I'131 661.66 & C''137 724.18 1X Z1 :.95
NB-E•..95 '79•5184 X CS...1.3.4 8.10.,77 % C0....58i1Nt.'- - 59.1 :1 .' c... ... 31. .' 7 " I '

i - 1.11 .555 % ZN-65 1.27'3.4 % K 0-.. ..
(O-60 :1.,460. , X 1:i % - 1. %1 .96. 1. ' I.. - 0

.-3(`4.84 . ) . 1..:I.40

48'7,,0 % --1.40

8334, , 4 ; [.4 1 v11"1 54
1291. % I"1, F 5.9

SPeak is pa'rt of a mu]t.:iilet: and this. area went
negati.Ye•e c 'r ing dq a -:-::@c, v,::' i. L n m.,,
I .'--eal. :i '...'- t ioo A' G'3'

@ - Pe'ad-.'. :i too:) wit:1i. :.: a-:; 1IA'W 5 I'll, bu.i:; o. at iIM,
% -- P"eAk fa:i is ae i" -i '.i .. te .'
$ -- 'alt'. ci dent i.f ied, b:ut.first peak oTf thi's nuc::.l.i.de

ifa i. on e e ,,,. or mc:pre qu'a.l. 2. :if.i: :j cati on tests
- - e'alt act i vi ty h :ig 'e h,'r tha an co'ulnt:i. n 3.-lun'ce'rtai : nt' rPange.'.:



EG&G i ORT 0 V 1 ( :1.75) ::~u Ž WAN~ 14.:Ž9 I'03-M FOV 007 1. :342:1 Pag
. .. 'il'F",:.Fre i. o ;:r TI:I I V'kAW I(-:: '1 :1.

:I .: , • : -. ' 312;-0l
Spect:rum FO&3333 3 :~I~. 1 2 @rI

A•,,,I

3:',:: .3 3 i [ I.: .: :i.c,::Y3 :i. ?.,'fo'cr:: ' -3 ."b ;L ,:)Y

St.ar'..' ti 3.::.me

IRea;.l bti.me

Dletl'ect.or/'eGe,:m:,re''y M:

03'Ic. 2007 @09H20F00
51.4

7 ?5. 2'.!

ki 1, ý, -01

MCB I nu I1Cal.::3 i :W. io-.: l; 3 ' :: yN
F: i. !.e.,na.m',:': d :!2!i ,.C. 1. :.
CyLea'te,:: 1l4-..Mhvp--2007g? 134304:,i•::9 2 '.0).-Mr-' 20..0t..:7 :1. 30:20?;i.' ::8

MG ,,'" 23 G.il.e., et. H,;•!.,..,r I~n M{,

.. ....i. .F .F . -*F .:':i .5 .2•• 2
,,!S'.50 I.'.e.,V.mha:•n"el..

L..ibrar<..';y F:'i. l.-.,:
F" F33 : .•" I. I,':",: ", •;i.• : 1. :. :.r.. 3/33,

I . .,s -, ý.I I- W- i d 1.....'•-

I::,:..:,:' < ' ,:.- 1 3i -.-' c:.t:1 )i3cY' :I . F3-,v ;- :i.

g :."-.' .: i : ,, : i. I. ; V .... 3:::.:, * i: n !:.t3* '. " .33 ,:::.':::3'r'.

I.5

:33.3~~t 3,., 1",3: ¢ ' I .- "• I"F,'•' 9i " ':
fri an enrgy o

5" . W'e':. 1 . i.f.F(,• cF, I ,-.:

, " -F...;'S/ I., .. ,. E... .: 3.5 E.3+@ .,

0:: R.85, 71E+:?'II 0. 5 ' '"

Dete: : ::.,c:tio2 :n l i.m it-. methoI",::d ::

AdditF-ional l...: 31r•: . F, .F,:)6%

IUFrac1 FFtio iF i : I 3 0 13):j0 3Ž'~f 31 333i32V3~L0C

Bakron MO bstmeho (asd n pet. m

Forrect F owi

Peak:,-,e d background correct

Y E S'..:,1.
N133

'"3Jf.-- I'~.... ... '::" ' " ' "• :1. " .•2 .33 ,'3J 3 -.

M ' I F. Fi .:*::3



IsRa Ic:ndo summir i.

rEoG&G iRTIEC ( C .' < : V I F17t5) N3 14•2 4,.(96 03,-NOV.'.2007 1:.l:3:,,.1. Pa,. ;
•ivonmental . " r- S p ',,,1;'tAtri 'ii & i ,, , . i

v:.

Ene rg cjy , 1. c a 'lratL'i on "r',:: ;rr . :1. nor ma iz d d f e i i'<'" . 1901.•'

.E....5 : ...:,:* ~ 5n3U.:-. .':.:5 . N I) E M T I F :I FI .) P E- 1<A
I::iEAK CE:-TF:rI: BACK •ROUND NETTI ARA:; lrl.-F .IC.. IE:NICY
CFII:'i F~tEt.. I[ HT,'(.GY C("tt )I"SI ("r] 0U .T1 ::.2:):.'l~

2.JIC3EI,. r F:SII.IM us 'X.e i FI:(Ll::'IEI)

+ - f -- f"-+ .+. . .. ..F ... .-- .÷.- f-.-...-..- -. ' "4......I....- ..... .-.. .•..... ......F...o•..... -0.... -4 '- .--' ''-.'-....--. ..- .-J........ ... F. .-. -.- '-. --.-...-...-. " '...-..-..............

:1.220, 1.4 609.26 4W. :1. 1.. I., .36 .3E+04 27_"4,,".77" 1.84 . ., ..-'> -2 ..•7:: 14 1)

P 5:5:55: K 5:. :1. :i. si; sir 55: ~:. vs 1so vs 1; a
3> 2 .s* ~ C CE ci vs C :::. sr C 1.~ 1; vs

I-i .5(,..,..)[.( . C.I.fD : qi I3~3 : :'lp f:i t<F E'i': 'tTI:;, :.i :I:) ): :i[] .'(~: ,Lf) F:'.I I.I T ¢:'t.: t.

(yE::l..h:' II. l m1. I. ':PE : DEaTR C(KOi..ND NET AR.EA,•
S LI IM I1 rAi R Y x- , :.x.•.,? ..: .. ii....

I T ENSI. :T .'CERTi: F;,1"f % :• .

+. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .- -f-f f-+ - - nf- -.... -i

CF. I1

I I-.3 1

I .141

I3 I -. "
l.. .

:''..J", 1.'E iBi-7

1 , - :1. .-3 ,

N I tt. I... , ;) i

I.EL . .E :3

,./.3. 1 . ;.

":; 40

I"R '.-9 t
", " -1, 40" '

..SU ...,..
..... 103'

RUk -106
1-131 ::

.,:. 1 3,7":; ..

1! . 1,:•. 31 4 t

rD*I-*:: 9::,M :

5 7 . ,

9.5. 06

.., ,,(S..;-;975 ,.

:l. I:) , ,, (l. :

127' 1 E. 42

4' "'"' :82;:.

4-.3

9I.!;! .2 ,, Q).;:.'

I'*,' 97. 0

22. 5 8. 1! ,(:1.

. . 0 .

..,I. 3,. (3

364,.39

4.9. 93.
:3I. 4 (,,-.

66.372.5.

755. 2,,',.

• '.,.: " ,, '':.1
:I I'-" ,,";E

562. ., ."i,"(.'.' ,, I""
."'.''5 ':'"

I •~ .1 .;•:.

C.5 ¢'A.

:1. .•" ,,
9.,'

r:.

:. G 2.,

17 .

,2.

f;).

2. , ,,

,4 8..

Li.*.,,,

2(.'..)1,

122..

,,•j (45.ri.

,, ;;•) 1
i. (II ':S],-

[<•: 3.3

* '.) -i :1.

,, Fl I7.,•,
'u,, (

F,, id()

,, I" (li
, I, Si i('

:f. 3-, 5S:1.

. 1..=. " 3

3 )

.1..

6 47, :1.):1. i;2 2,:. 20

n ..5 LI'.): ,3

"7 I . ,, :. :>•:

I. ' i.) lI. I..

,A;.4'', 1.

I "'.1 i '::'
d., ,..

S!9 ,', I.Ir,-)

6'6

/4.:
"D "J1 ;;..

I. ,, .3.i..

,, , I I.•

,, '..5t3 :..:

II 9
*1 ,,(- 1i '

:C. IG. vs

,, 1- !. ,:

. .)] .): ;.

,,4i(:L$.Ss•

C' .:'. i.'f " .a d.. .. .....::• ¢•i~t"16% [;' : 1'.... ":: ,,t .



I::.. .: " R-EC c . . :G: ( :175. W AN.:3" 2 .1: 4WOR. 962 '., 0( 3N, I. . .-2 0::7 11 0 21. 24 .:. .Page
'i e Spectrum "n 'meu 17 7.22

3

c,:-~ U:: M:.:,: M:i AI R~ ~ '" Y 0 F' 1.A L J C[ L.. I. D-:,* -*. !3 E; 1
.. 1 ). COU:'r 1".4"7'" TIIE C J:.O RE:C:T'ED U.NCERTA•::IN[I-T"Y

WELID:L l :E ACIVT ACTIVITY COUNTIN
2:: M .i

pC:i./L. :'IT:R :1./ 1.~ 1 I::' C: 5. /I... :t: "'f£:i:::

±4..................4.I...+.5.S........4.1.-..........1-4.

K l .t -...)

c c. (.-,I. ...

I . :1.. :1
ZR-95

ND...-..95..
R:U-1 ..03

CE ..:.•- .I.
CE:i: -i -. 44

I,

" 9 1' +1(

15. 11 3 W,?E. By 0 G5

14 , 4 -..' 1 .

-". , ¢2 -."5 '? : IE (;. 8ý
...... ......:*....,....)... .t.

LI''? " ",'rl ',"oi I

..... -,<: 3 2; ":I E '- ! .:4:'.

:8.•18 E+00
4 1,,8.2.' E' +0':1i-.:?L

':'; ., - .. E '-,)WQt
::,"1 ..... ~.@1-+ (;

3:. 5,7"59E+:.100., ': ;"

a.?; 3, 4 2.', A: + M) •D

4.1 9. 1 . "

5:.. % : ..i:li - .-1.1(3

: , .' I .- I.: E: II'=.: j"

:I, :? S I: 1 : 5 [i .

.:?: ,, ', 5 ' 7 .,Z I..li :' .)

•3 .3 ,:.::?.T E: :' .:,-:.

/

"- (' i, " nt

.... .... ....... .... .... ...... .. . ............. .... .... ..... .................. ................................ ................... ....... . .......
T .OA AiCTIVITY ( 58. , tco 2:::02'". I .e) 1.0 . . i-"ITER

TOTAL::Ii... DE.C.A1YE'VlD A .CTI.-T C 58. o 2I ,''' Ik.eV) 1. ,, ,I''. "2.C , +)--5 :- i.Ep

• .H--.3.--.544-. & E,4 2. X•I,:r, 1 304.84 ,".& W, 140 4..1..:!:

..... % :;1 72 . 18 & ZR" .' •56. .,.72 SI 9 ''.. ' 79 %,S N., . ... ,

- . .5..5 &. .Z NI '5 . .,:.. "' " 55" . .. . . 4. A -,..:
,46. 81:!•; % K-" 159,;1 %',: ... A""- , '0

,C,.. I.... te st ..

Pea iet f d, bu fis xI:"ý.o
faI led one o m q ai•at.i : i. v I

" I ... 5:: ,d : . I. " S:: I:: ''' : i. ' 1 :1 :',: ,, " . " l I-s!,': [.,•,..:..... s:s5 . P[." j.i... :1. 5 'rb : ., -5 . . .. .



E'G&G OF'.''EC 0. V ... 1i 175) WAI'.132 " 2.9•...•.-" 6 05-NOUr~-200:r;7 .... 101 16H:21. P;age
Anirena Inc.: Spectru nae 3777.A

I1

Sa ,, : ;':1.> 0;,I~r F,:1 .'.• s,:-",;. I- t Li or'n '

Samledescript1,6 .5ionITli:

Spectrum-,O -.. ril.!• L2:,({} :/t.:

Sta'rt' t: i.me,
L;i.ve, "t i.me

Re.'a.,.l t:i.mec.
D ea !',-t: imeo• /G': c ' ?t' i

03-",lv...2gr 17 1 :1. 0 4 4

,.05%

MCB I I'npu "!' 3

F:Ci.re'arene 14MrR0 IM)3 14Mr20 1, RT2. b
C'r3,'.;.::, ed 1.4..-.... . ' 1 , : . 3:1. & :1. 4: .. .- : 07 :1. 4i * 4.

3 .1 I...:i.'l:.:-' Zi M Bs f:.

Zero offse't:: . 2 .110 .g :V ''
Qua~d'ra;t;ic ... 12-.'5E.-0-.'7 t:eg,",::ha'nn,'.;1 ,-.2

i :ra'y F'i r . c,
rMa:in anay:sis ira-y 2

Starv•t ,:c."hannel] 12.0 for..a:

P::eak.* re.:je:::ct~ion~v ].v:.,, 0, 1%
P::e ak -:.se..,arcp:h s en s i..t i.v i.t y: 3
Sam:.rple S~i.ze::
Act:.'.:i v:i.ty scal:. i.ng !;fact.'o'r :1.0,00.0(> :? :.)E+..

.50 keV";an";

5. i. I:

01 " " 1.-.e
n e egy o1 f l(? ,7, .g.'e

2. 8 :5.. E A

Detectio !limiet meth:,::

Fr' "a c t:i.o.:,n L,:i.m:i. b, , .{ 80 % x

Backl.-gro~un,:d w~idt.'h: b::est m'e.'.thod (b:as...ed on sp::e,:-iruJm).,,

Decay ,uri. i",•i- " ',i:

Pe:::ake,:: ba~ck.:gro•und ,c.,:or'r,,:',,:-'l:: -o'

Y U-3
8'.-Nov--20•7r 1t. 2.

M-.g ,,pb(::.:



fan dom ' s--u't 'i3.U mm in g' I.

i.: OF, "RTEC .G V - ( 175) U.3AlN32 :1:4W142.96 05- I-OV-27:007 :L 1.: 21. .Pag
E nv:i " o''nm'-tl. :ii m..- p:"' tm'a "n m 3.. 7'. .I'nc1

Ine'r.y -t a1. :i. :.rat.io.:' n : ..'. e:' i ,i. nor ali'e d -fere' n'c,:, ,. 19. !,

.. .,'4 ..4X.4.,4 ..*.44 ..1 - 344 I i D E" . 1 T' :: p :: " .) I:' 3"j; -: . 3 . 3 M : FFU Y . '.4 . ,.'. ,.-:4..).
Pi:EAiK CEWF'Fk-C :1:.) BA"'CKSWOUNi NET I'AiR' PF;EA (3 2 :F' :" "C, ' ,Y I..ER. .... SUSPECTE

. . .... .. . .. ...... .,.. ' , - "' ... ,., ...........:...
703., 79

.1.021. 61
M.2:i .51

2240.2"7

35.1.. 8`5
51.0.; 78
609.25

:11.6.
100.

R9.

12.,":. '1. ,,29.-",E -(',.D.4

76,, 5,. 900E? 0.3. @3
23. .:279E- 03

51. 67
38.27
30.41.
56.5'3..-4. ... ',

1.3:i98 I:'PB...214z•
1. 694 FL.,.."08
1.362 B..1-214
I.650 UTi:..,4

5.)
I)

-. :, -:..) : :. . . I . E NT- " I'
N'UlCLi' P.EAK I ENROIF:D:

4 3II-E]. IZ 'L;:,'

C::E- 144
C'E--.141

BA-..140
'.. .. 'I. .

LW44

.1 .31

R..UA'- :0 473
BA"1.40
CS-' 1 34
:." 103

FRU-'" 1L06

1 l..-.31

[.,f:-:I' 3"
CS- 137
ZR;,--'95

1N1B-.,..95

S-. 134

FE-' 4:"59
SZ1N-t65

4!CO. ... O

F'E-.-59I/ ...,, 6 0

I..A3-.-- 1 .461.

s real.:'ý.k
D' t .. :I.

R67. 59
4.9.39

56M., 71:I
60'9.,,66
65"7.6'7
728. 00,,(.] i,
956.26

9"73. 00
992'..'. 59

10"73 3 ,.37
1109.42

12.73. 10

13 2.7

:1. '46. ,, 2
1515. 35
1.533,,:.14

1621.84
1665..3.4
2199. ?00
2230,""99

2.-3•,45.; 00

2'r. ... !:5 :1.9
2921'X. CY'?
..31 : '0. :39

13 3.71.

;t 4 -,l.. 4 l

• : , C*, ' /,;.

304,.7"8:,.
32S.r,,76•'
363.::":,96
478.,,10
486.•: ,47
496., 2"?
•-. .I4 ,,t ' 0

ril" ':t'I 5

536.66

W1. 3-

-4E .4 ,, /::

369.55

1 32. 69'-•t..7;'
1 09.35 5'
1115r.55

1 29 W7215 "'

F" I1 E D)

.{..,..,, ,.,... 4..... 3....4

:120,,.3" ,,

27.,

44,.

20.2 1,,

130.
351,

20..

33.

28.

2.3.

'Di.

:3 :3.
(11

'3,,

II,

: 1. ,

3)il.

I,,' 0:1.

,, (::,j)

t,. r2;+0 ,~

,,3001

,, n :1.
,, Of.'3

t •':1.
,,[:'1.1 ?

:169 I
4 02 ":

C2.1. 8

:3. 3'7 44

e.-24 . , I:,7t .56!.,, 7..'I
,, W(.!)

2 f_*77 ,, 5 4

22:1 1.

I'*. '."2 .
1.2 ::'•!.*?.

. 9,/,J .::. "3

:1. 0 5, :1, 8I...

2C-.12. 64!:/•,'1P.

P:: E" A: It,i1T AREA
3 " (:)3 I.,IT

U i M r! A R Y ,.):.,..,.,: ,.,, .,..,.,.,..:.

C1-..1"1 3 , -, C ."F..- -111(.51, 1%, ,.CT. S.E,,, C,:... 2. r;.,:(3:1;:1 % .:,u s

4.A....4.........4 4

1t. 20,7s1 '541-.f .

's (JI3

1,. :1610.1

,,.354)3:) -

2 7',:"1)

,2 tL; ,.

471

, 43s,

1 , 3'(:

(, ;".;7:)
,, 883"":g
1'I,,3l-I"5

: I ,, (:4 .

,,8 l6

fail.'('4 h a. ci e ,4::- e.-' b4 ,



- Environmental; Inc.
Midwest Laboratory

S an Allegheny Technologies Co.

700 Larndwehr Road . Northbrook. IL 80002-2310
ph. (847) 564-0700 (ax (847) 584-4517

M_.Mr. Al Percival
!-FirstEnergy Corloration

al Stop 104"
5501 North St ateRoute 2
Oak Harbor, Ohio 43449

LABORATORY REPORT NO.: 8003-100-371
. DATE: 11-06-07

SAMPLES RECEIVED: 10-19-07
PURCHASE ORDER NO.:

Dear Mr. Percival

Enclosed are results of the analyses for tritium and gamma-emitting isotopes in twenty-one
ground water samples.

Should you have any questions or other concerns, please do not hesitate to call.

Quality Assurance

. 4ýBroýiaG 
S.

bo agerM S

A,

SAMPLES RETAINED THIRTY DAYS AFTER ANALYSIS
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Table 1. Results of analyses for tritium and gamma-emitting isotopes in fourteen ground water samples.

Sample Location MW-30D MW-37S MW-20S DBD-02 MW-33S
Date Collected 10/9/2007 10/9/2007 10/9/2007 10/9/2007 10/5/2007
Time Collected 10:02 12:29 14:48 12:00 9:55

Lab Code TWW- 7166 TWW- 7167 TWW- 7168 TWW- 7169 TWW- 7170

Isotope Concentration (pCi/L)

H-3 < 174 1231 ± 130 189 94 218 95 1110 127

Mn-54 < 3.2 < 2.1 < 2.3 < 2.0 < 1.4
Fe-59 < 7.7 < 3.9 < 6.2 < 4.0 < 3.8
Co-58 < 3.4 < 1.8 < 3.0 < 1.9 < 2.1
Co-60 < 2.8 < 1.9 < 1.4 < 2.5 < 1.8
Zn-65 < 5.4 < 5.7 < 2.4 < 2.9 < 3.9
Zr-Nb-95 < 4.7 < 2.8 < 2.2 < 4.1 < 3.2
Cs-134 < 2.3 < 2.3 < 2.8 < 2.1 < 2.0
Cs-137 < 2.1 < 2.0 < 3.9 < 2.9 < 2.4
Ba-La-140 . 6.5 < 3.2 < 2.6 < 4.0 < 6.7

Sample Location MW-33S MW-33D MW-31S DBD-03 MW-20D
Date Collected 10/5/2007 10/5/2007 10/5/2007 10/5/2007 10/10/2007
Time Collected 9:55 11:33 14:10 12:00 10:35

Lab Code TWW- 7171 TWW- 7172 TWW- 7173 TWW- 7174 TWW- 7175

Isotope Concentration (pCi/L)

H-3 1230 ± 130

Mn-54
Fe-59
Co-58
Co-60
Zn-65
Zr-Nb-95
Cs-1 34
Cs-i 37
Ba-La-1 40

< 1.5
< 4.5
< 2.7
< 2.2
< 3.3
< 4.2
< 2.6
< 2.6
< 9.4

1934± 150

<1.4
< 3.4
< 1.2
< 1.6
< 1.7
< 2.2
< 1.3
< 1.3
< 5.1

3149 ± 178

< 1.0
< 2.4
< 1.7
< 1.4
< 3.0
< 2.2
< 1.4
< 1.6
< 2.6

3012 ± 175

< 1.2
< 5.0
< 1.6
< 1.3
< 2.5
< 3.0
< 1.9
< 1.9
<5.1

< 174

< 1.8
< 5.1
< 2.1
< 1.5
< 4.0
< 2.6
< 2.5
< 3.0
< 6.1

The error given is the probable counting error at the 95% confidence level.
Less than (<), value is based on a 4.66 sigma counting error for the background sample.
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Table 1. Results of analyses for tritium and gamma-emitting isotopes in fourteen ground water samples.

Sample Location MW-23S MW-1 5S MW-15D MW-12S MW-12D
Date Collected 10/10/2007 10/10/2007 10/7/2007 10/4/2007 10/4/2007
Time Collected 12:50 14:12 16:52 10:48 13:38

Lab Code TWW- 7176 TWW- 7177 TWW- 7178 TWW- 7179 TWW- 7180

Isotope Concentration (pCi/L)

H-3 306 99 301 99 442 ±104 276 98 738 115

Mn-54 < 2.4 < 3.2 < 2.8 < 2.1 < 2.3
Fe-59 < 3.8 < 6.6 < 5.9 < 2.7 < 3.8
Co-58 < 1.6 < 3.2 < 3.5 < 1.8 < 1.0
Co-60 < 2.2 < 3.0 < 2.5 < 2.1 < 1.5
Zn-65 < 3.4 < 2.2 < 3.9 < 2.4 < 2.9
Zr-Nb-95 < 3.9 < 5.0 < 2.2 < 2.5 < 3.3.
Cs-134 < 2.3 < 2.6 < 2.7 < 2.0 < 1;9
Cs-137 < 2.9 < 3.5 < 2.6 < 2.5 < 2.0
Ba-La-140 < 5.1 < 7.6 < 7.8 < 6.2 < 5.4

Sample Location DBD-01 MW-31 D MW-1 05A MW-30S MS01-MW-30S
Date Collected 10/4/2007 10/8/2007 10/8/2007 10/8/2007 10/8/2007
Time Collected 12:00 9:47 12:41 15:25 15:25

Lab Code TWW- 7181 TWW- 7182 TWW- 7183 TWW- 7184 TWW- 7185 a

Isotope Concentration (pCi/L)

H-3 769 + 116 183 ± 94 1832 t 147 494 ± 106 26895 + 467

Mn-54 < 1.1 < 3.3 < 4.8 < 4.0 <2.7
Fe-59 < 3.9 < 8.6 < 5.9 < 5.7 < 5.4
Co-58 < 2.2 < 5.2 < 3.3 < 2.0 < 2.2
Co-60 < 1.4 < 5.3 < 3.8 < 1.8 < 2.8
Zn-65 < 2.1 < 7.1 < 5.0 < 1.9 < 4.3
Zr-Nb-95 < 2.3 < 5.1 < 4.0 < 4.1 <4.1
Cs-134 < 1.4 < 4.2 < 1.8 < 3.8 < 3.4
Cs-1 37 < 2.0 < 3.8 < 5.0 < 2.8 109.1 ± 9.7
Ba-La-1 40 < 2.8 < 12.7 < 14.4 < 4.9 < 3.6

a Known spike activ Cs-137, 98.4 pCi/L.

H-3, 27,496 pCi/L.
The error given is the probable counting error at the 95% confidence level.
Less than (<), value is based on a 4.66 sigma counting error for the background sample.
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Table 1. Results of analyses for tritium and gamma-emitting isotopes in fourteen ground water samples.

Sample Location MSD01-MW-30S
Date Collected 10/8/2007
Time Collected 12:00

Lab Code TWW- 7186a

Isotope Concentration (pCi/L)

H-3 26895 + 467

Mn-54 < 3.7
Fe-59 < 2.5
Co-58 < 2.5
Co-60 < 3.0
Zn-65 < 5.1
Zr-Nb-95 < 1.9
Cs-1 34 < 2.9
Cs-1 37 108.4 ± 8.6
Ba-La-1 40 < 2.2

The error given is the probable counting error at the 95% confidence level.
Less than (<), value is based on a 4.66 sigma counting' error for the background sample.
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- 4 Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.
PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

Sample Count Time (ruin.):

Background Count Time (min.):

Background Counts:

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRI/AB,
LSP-2000CA or LSP-2800TR Reviewed and Approved by

Date approved: I

100

200

594

Standard Count Time (mi.):

Standard Counts:

200

57905

0.188

Date Counted: 10/21/2007

Calculated by: Rick

Counter Efficiency: Date Calculated: 10/22/2007

• pCi/L
Sample Coll. Vol. Sample Corr. Actvity LError T.P.U. 3.00 4.66

ID. Date (ml) Counts Factor Err . Sigma Sigma

TWW-6754 10/2/2007 13.0 425 0.997 236.752 ± 88.589 94.259 95.628 148.541
TWW-6757 10/2/2007 13.0 322 0.997 46.2411± 80.240 80.487 95.628 148.541
TWW- 6758 10/2/2007 13.0 310 0.997 24.045 ± 79.211 79.278 95.628 148.541
TWW-6759 9/25/2007 13.0 371 0.996 137.020 ± 84.406 86.439 95.731 148.701
TWW-6765 10/1/2007 13.0 510 0.997 394.031 ± 94.942 109.021 95.642 148.564
TWW-6766 9/28/2007 13.0 425 0.996 236.898 ± 88.644 94.317 95.686 148.633
TWW-6767 9/28/2007 13.0 432 0.996 249.853 ± 89.183 95.437 95.686 148.633
TWW-6769 10/3/2007 13.0 420 0.997 227.469 ± 88.189 93.457 95.613 148.519
TWW-6770 10/3/2007 13.0 496 0.997 368.019 ± 93.898 106.405 95.613 148.519

W =Best probable result.
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E1.44 270. I.3 1.3.54 L57.u 52. .00/ .1 .81 1.-640D

CE.141. 293.00 14'+4.0 162. 2.. po ;,] I .0 . 2
1. " 5 7.1.00 2 4 ,07 9 4 .. 3, . . -,755 ". 23 0,:'8

BA-1. 40 6 6 L. 2, ' 0' 6. ":.'.4. I1 242., 0..,. *iF.1. 89 ..

I1 A . 480 ISE) 22 W8. '76 74. 4:1. (1404-4 . , .:1. a, 1 2 k.. i)
1-3 73.3 36y~Y4. 92 !8 . 4. 001s 428. .1.7 .376,-,

i /::',--- - '"i: 15. 9'647 .. 40 P14.41 .. 21st ,
. 1) 97'. '. 4.4'0 4 6.r1.6 20.•:,o13 104.8 9'6.'0f s

RU-1 23 49Ur~ .5,.09 1LI. 36.. ,(.7L05 :14.C,0 570Pic
AI14 0 10:A'4 9 I36.M2 ! . '.F' . :1.5.. .002 147.. 67 1. 0 147s

CS13 1211.0 60 (4 .70 54A . 4. 4,, 0ti (02 . *30Q : 1.4.i
RU 10 :1.222A .27 60 .(3304 a,. 1 (1) (.) 2~ 224., 13 :1, \432f1

'I" "I .. , ',1'',Z' 'If

.' .2. 4 4. 235 C9. 2. 800l89•. SIC.:IA I..

:. R. 7 5. 3' 3 ,r ' V.. 1 .f- 0(6I' 9. 'n. 0,
C -. 1374 132. ' .,7 6; 3.1r : 684 21. .,, 0 41.0. 0013 139. .- .1. 9340)

9s-. 1. ;23. 0 1.2, 6, 3 , 3.... :;400 392. 72 .6 4 4'6'G

.•,3-- 4 : 2. 0:2 5 -. .''}. "1.:. .. .. 4 ., , 00 ;1. 12 .. 0.") 83 ̀ 6 5 l ;

C,..E.-*. :I - 0 1.,: 4• ... ,,; 9 2.... 5:,:.•.. 7 19 (5M 1750, 410, , ,v@0 6 339. 07. . 1,.90; 41)
C O 5" ,31." ':1. ," , 2 .IS " .' .': ';6 4 :2 .'31', . ,. .) : (. ' 4 28 ,1" . 44,:';" ..

Ly -.1.4(5 , 1. 672.401 835 .65 85, 40] . . 0;05 .112.84 1. 61 Is



EG&G OR*TFE'' r V i: :i. 75) WAN32 14W02. 96 '1 .3-OCT-2007 1"3:512 Pa" q e
En vY r . Y'onmeC t.a. IWn,::c Sp I::ect:um name- 17703. An :N

I'IL.Lc]. :L d E
F'E--59
ZN-65

E:. :"-i '0

K"'40
I...LA- 140

C:h anrne:
2= 199.96
22.28.. 93
2342. 67

*,'..wm.G , :1.

26580. 64
2919,, 82
3.19:1., 50

Ener'gy Back.'grPound, Net area
1 1. 00 . 5 .203., 9,,
0 :4 14.66, :1. .41.

t.R9')0 , .6... 7. :.
132iqi9.,95 :1.1. ,.'16.,
1.460.60 15. 81L5.
1.596.92 13,, 2,,

Cnts/sec

.00:1.
.00 :1
. 0(,'-:I.000

.002

.110
,,.000

LUnceT-t
:I. 62.46
274. 49

479., 58
98 21
7.45

28R. 84

F:WHIy
,,65:1.- s

653s

2.05.?2
. 738s"

s Peak fai:ls. 1 * sh a p tests.
:) I::'eal-:. arPe.-,a ,:o v::t .L :,

ii'

.1

S U.. M M A R Y. 0 F N U C L._ I D E S I NI
T:I: 1::" OF C:OUNLJ,'I :IME COIw : C .F:IE :[''IED U1-,[::!•:','T o:NII,1YY

N.IJLJ:::. DIE '-.ICT :i 'Y ACT:i: VI COUt.J IN G : NO

SA M j::7 1 E
2 S :G"

:.i./I... I:C:i./L.ITE"1R1, pC:./It. E

/.4.....4....V.4.*.4.4.;...4.A....4..-.4.4.....4.4......4.4......4.4.4.............4-

BE--7
K-40
MNI'- 54.
FE-'... 59

ZN"-,65
ZR-.'95

"IJ',-95

R : 03
IL-106
:t:-..:31.
C.- 34
CS.-1 37
BA- 140

CE:.-. 141

C:EK- 1/4:1<E.... I.44

1.58, 5541.E+03
< 1..,6"794E..+00

2,3469E"'00
( 3.852 IE..0

Is173E*0130
< ,. 473E+0..

( .3 4,4884E+00
S 3241E..00

< 24.229'5vE:00
< 5,. 9607EL+00

< :L ., 4:1. 49 .E+(..:1.
3. 5639..+0

<:1 " :1. 1578E+00
< 6,, 4061E+ .'..01:I

4,, 90-441:.4 .01
1., 5854E+03
6.84301.E>+00
8."7054E-.00

4. ,.".1. 00
3 ,:. '7 '37:7-L +0 I
:1.183053 :.E..0O:1.

4. 3268E+.00
"7. 6:, .5 4E l - .-:..) "
4.0104E"}-0:

9.5.9648E +00

2..91.85E+0>:L•1
6, 4408l-E.00
9..0'30.+.0

.6. 5781. .+01.

:1.. 286E+ 0'2:(:..

A• A,:c-t;:i~vity pr'i:ntecd, hu.tci.i.y ( MDA
...... . .... S L... I' ... P.Y....................S T. ..-.......... --. . .. ..... .......................

TOTAI.L ACTI::V:ITY ( 58,.1 to 2026. 1. keV) :1... :8.. .3 PC Iti.. I:T
'TO'TAL... DEC:.AY:.ED ACTITVITY ( 58..,1 to 2026,. 1..keV) :1. 58.3520(3+03 pCi./ITRll.,

•, *.' ,.:-- . . . IM N A R Y 0 1::- :) : 1 S C A R D E. D I*:) L" K-
133..54 Z C:E.-1.44 :1.45. 44 % CE:-.141 20.4 .30 •: 3 1.:1, 304.. 84 & .:t.401
"'S"76 X t. - .34,454 448 X' .- 1i1 477.61 & Y{E'-.7 487,.0 ( %") / LA-I1.40
497.0S.,, .322 % R 10 5 BA.-.4 ,,7 .. 1.' 6 C,,,33 ". X:CS'14% -.10.3
62:1.4 X RU-: 636...7 x .1 661..66 &C .1.37 , 724. ,1 % R 9.-" ;,
756.. &2 1 R-95 765..-79 % Nt -95 795. 84 % C'1..Y-:I..','d,- 8:10.: 77 & ... I .,l
,34.8 u4 :X MN-54 (1099, 25 .... F -5 1.1.5.. 55 % 1.:1•73,,, 2-4 & 1CO . .



IEG&-G . ORTIEC T V - E ( C17"5) WAN32 1'4. 2 96 1.3-OCT-2007 IN..52 i.,12 Page ' 4
E :nvi.'ronm,:.en :,.'•al Inc Sp:.ct' LAm name i i; 3 fl

1.291.6 FE::.-.:59 3.32., 50 & CO-60 :1.596.IS % LA-.140
1 F 332.,50 & CO-60 :1.5"6.1. :l. IX.A"-1.40

Pe.Eak :i.s ir.:'al; of a mt Li.p1.et and tb his area went
ne gati:. Ye ur i. ng El - ) ,:) 1. u':i. on .

? .-. P:e.ak.: is "t-oo narr"•ow.,

@ - Pea'..k Ls t.oo wide :3 . .'itI K'W 5MIJ but o'., atv 141-IM.
.. I:'iPeai fails segn .i'is ty test.

$ . Peak idoenti.fi.ed, buc t f1.,•r t peak fl.:: of this 1n5,::l.:i.de

fa:i. .ed -n,:: one or o' .•c- c.1 mor q l '2if ca'ti.on t'eY sts.;,,
S. .Peak activ:iy highe. gher' t .han count.;:i.n•n u .nc 'erta, In y 't'.rangel a..
- Peak. activ i.ty lower' than coun'tnitng uLn:er',ta inty range:
- Peak out;s:i.de a.x 0nalys1s.:i:;j ener'gy "r.a.','nge.

& - I.Calcul.ated peak centroid :i s not close enough "to ":t.he
l.:i.lra'ry ener'gy c,'a:ent'ra:: iId for pO.'osAi.t:i.ive :i.,'::lCent:if i:..'::.ai;. 0 ii
2 ' a." li:,ac:..', ground s:ubAra ct I:: .".a :i. on



I.{

":.&. OR.TEi: 0 V - I75) WAI.32 14WO:196 :U'*CT-2@7 1 Paw
E~invironmen tal¢•". I]nc::S r.:b ur•h r,:: f'"P(••An

Samp I e d es:c ri pt :i. on3., "-,, 3. Ei

-2-OCT.22@7 14.: :30 AIV I"S

SI:pectr::'tT'uLrn I::':3.eriaiem C " :, .'77 .. A'h 1

,0~1

L.:i.ve t:i.rme

IRea 1 :i. me,
De:..,a d "t i.me.-.
D:etecto'r. /Ge;- ,me'L:"y 1: r

:I.2--Oct-.2.007 10 :31 :32

T"7 7 9:

.12%
", 1. &

!

MCBI I Input.'. 1

C.'..al1 :i..brati..on

.C r e a t e d : 1 .4 '"M ,:r( - "2 .(0 .0 7 1 0 3 03 4 9 & ,20.: O - .M .a 'r .- ..: 00:.? 7 :1 .3 : 5 2." :,.• ' .5 8'
MG R237 Geometr:,l;''y 01
3.5 L.:itber wa't-er, in MBF'

Zero ffse' -. 1.980 .ev; Gain
u..,' c.. , ; .2010-07 .:V/,h.vnel"2

L.i.b'ra'ry F:'i.le-..-i

L~ibr:)ary M~atc:h• W:idt:hs

Anal :.ys:i.s pa-r-ameteres
Stl:art. c~h,:-nnel 1.2.0 "f o'r ,-',
StL'op ,:channel. 4 0,: 8 " a"-f -aI

I a,,:.d..sea'r.,:,h --en.".:.i i v:i. iyN:,
Sampl.e S~izes .
Actb i.v.i.t"y sc~a1 i.n g fac:to'r 1.,,0O0"0E...

.....01 -:eV/,::h..''nnel1

3. :i. Li,,ib

ni ene'r-gy o" 5,9", .

...... • . (;..06/( 1. C30 0 8IIH:4-,.0 .,. ,5,,.,WIi..}.)
... ., 8 5,.: 7 1E.,- +

D) etect( i " n :i . I. :i. m t : i..1 :;,:.,l:, , ::,* : :
Fk:I:¶3S r.,'. ***.:,'l:; o di

Addit :i. c, e o 1 ,"an om c' :r :1, 000000:.@.?.E+00
,: ,::ib:i. On ... 3.1. s t:, bern .x b2 iL .. e"rP O :Pr :1,.. I2.222. I. 22. 2+22J(.•(.' •.t !-.1 ."

r"act onL :i. m i. t:. ,,220%
Ba,:kgrouyd w:i dt:hs: best method (bal:sb.ed on spect.''m)'j .

P e c. ia y ci, ::! u c i:i. C I.. 1a .:1 .:i . s c:. i' : :i. c : YDec-ay ,d:ur~i~ng; ,a',] .cquisition

P:eak.'ed b ackl:,g'round c~or'rect' i.,.on

Stat ..,'u s

Y `3

02O-.-rc~t-.200•7 W4:302:00

gi w. p Ie

1 .,A .t I.8' 0 .
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EBRO ORTEC c. :I: ( " C75) ;.DwAN\3j 144W02. 96 1.2-OCT.-2007 16 :1. 6: 50::'5Page
Environmen.t-al: Inac SpectTitm nameu :1,7700.. Ant:

C.

Ene-rgy cali b.rati:.on normal.i zed diff. fference: :1. 000

,.:.-*- ,x-.x* ... **x* l I D E N T I: F 'I EE D i': P E A K S U.J M M A R Y
PiE.AK CEoTRO::D AC ROt.. NET AREA EFF I.CiIEENfCY :(J'(IJS *TF F:A:M E[,Y, Eir::.I:C"TEDCHAINNELI['.. ENER:;GY COUNTS COUJNTS Px REP 2 SIOMA 9 I. keV " '.UAM:E"'

705.80 35:1 59
1.219. 83 609. 11

121. 79, 6.336E+03
89. .1.,,030E+04

57.. 88 2. 061 P'B..2:14
30. 05 1.. 847 BI-214 I)

F.Peak.. fai ils sha pe "be
I) I..E:,4\Ia carea ciecocyv'nvolcut~ed.

• ., , :, :E I) D iE H T I I I 1) F' I E D Es A Ki U M My r 41R ... Y .:+. . .t. (4 .4 .,4.
NUCI.DE PE:AKz CENTROID BA:c1:)::48CKGR(:OU.)ND t AR :: INTENSI:IfY UNCERT F'WHM

CHflIII.. ENER:FGY COUN-H',TS COUII'T'S C.-.'T/SEC 2 S:IGMi X" I.[eV...'..4..............-4..4.f.........4 .4-.. . +..4.4..4..........4.-.---..4.4.+......-,.....+.....-.. .. 4... ... ÷... .... 4 .-. ... 4.+....4.- +...-.- ..-. . 4...+... ...-...-.. : ..-...-..+-...4-....¢

C E -,144
CE-1 41

LA-I 40

BE:-'

LA.-1404
j'Ij...-. :1.40

.-.. .03
BA-. 1::4
CS... 134

F:.. - :t) (A)1

RUL"":, 103]

C; -137
ZR-95
Z 1;,'....95

C:;S.-.1.34
C';...58
MN-54

FE-iD'59
r.:; 1 0 .G1 0

K''40

271.. ,,67
2 t....> 'I'
5'72.,92

614.30
661. 38
730.,06

974.33
c~9g,6,; 23

1075. 83
1.21 1 .03
1222. 27
:1.246. 00
1275.35

1 .. 90
1 446.9

:1.593.56

I. 6 )1. 9.49
1671.83
21. 2 0Q)

2.347. 10
-2.575.00

266"7 , 2(0
291.,.55
.3 1, . (1? 0'f:

134, 11
143.95
285.03
.3i.05.76
329.,34
363,. 75
475,, 48
486.:1.2
497.,09
536., 9'

604. W0sb 33
636.. 72

661.. 15

"722,,~ 90

7`6. 44
066.30

796,234

809., 33
835. 56

1 1. 1. 5...
'1 5. - .1 ,

.117. 2 BE, 0
:1. 3.4., L2 3

146 0. 67
l!.31". -5. ("..7

1t82,,
22"7.

69.
145,,

58.
24.
68.
32.
:16.
15.
:39.

126.
8.

is.

'.1. 31.

13.

24.
7.1

1.L4.

14.

1.3.

1.0.

49.

28.

28.,

2..

:1. 0.
I.
1.

20.,
4.

9,

3.

5.

1.,

9o..1 '3

.0.

.001.
.,00-3
,,001

,, 00:1
.006

,,004
,,00:1

- 000

-, 000

000
r0 (-,;1

0 ("...'1)0

(1.-10 3

,. 00:1.

.000

,, K'(O

,,001

,,000

,, 000

416.9"7
208.25
302.08
1:. 06. 63
278.39
6.66.67
:t138,, 95

215..,83,
493.27
r.56.,4 27
:1.84. 27

24. ,4, 04
5 56,5.69

:1. 1. 4.89
28:1. ,, ,• 83

21.4 39
479. 58

362.1 . 9

"T'G' 04

:1. 06E09

2 0(.-.' 0 (,, 0

:11.:1, 5F'.
3.179., 44

.00

.467s
1..1:, (4 :1.•;

951s

51 1. (44s

1 .455)
1 .. 848D

,,000S

98.s
.422s

:1.. 632

.000s

675s
:1. ,,. :06 .•

,, 0(4)s

S l 'fai:i. .s lhap tes ts,
£) Pea.1 a're. a d:ecoo 1Lct;edI

a
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Enviromental i - ... r .m nInca 177(4-@ rm','.

*F.k.-* S U M M A R Y 0 F' N U C :L I ) ES :i: 1 I
T IMEI.: -OF: CO.UNT T:I:MEi'. COIRR'CTE:D Ui'.IERTS-A .NY

NU-LICZ:IDE ACT]VITY AC'T"I ITY COUTII i: NG

( l M ,L
2 'SIGM11A

.)1. ,'3. * * :&.)

pI:Ci/L.I:'TfIFR

BE-7 <
IK.-40
l1i'--54 <*
~f::....593  <
FE.-59 <

C0-60 <
ZN-65 <

NBR'95 4
RU.- 103 4

:I-' :1. cr. <:

CS-.1.34 4
CLS-. 137 <
BA.'" 140 4
I..A-.1.40 {

C.E.-. 141 4
CE-1l'' L44

< M:DA

, 741. 97 -0 :[
8, 3a.661Ei:+0:1.
3. 0232E-&÷'10
3. 7295E+00

1. 8369E+00
2.29361E:+:0 0
4. 0585E:+00

.28, 8893E.00

2,. 0942i:E.÷- :I
2,.52P70E!!+60:1

3., 404,E'+00

1. 791:.6E+ 00
$8. 98881E00

S. 0.326E.:00
3. 2ZV701*'0:1.

va :1. ii. e j:r( . '1;ed

....+ .. + t...: . .......4..

,26 :1. 8E+0 :0
8, 32661..:: 0:1

4,R 556E:+00

:1.,,84yi5Ei+00
2.: 35"97'E+00 "W
4.5227000

3.:,,5209:E+ 00
"L'.'. ,, I:: ":(".j '9j::.. 7

S,.340E+0:1.
5. 99"7,3E:+00(.

2., 7934-,Eli:+ i00,
1l.,5476 E..-0:1.

9. 942,:,,I+OC00
3 .3-:1(." '-1,1F .0.)1.

1>

.A Act-.::i.it:y printedw bcl, uI't ac::ti.vi:Lt' ( MD&,,
................................................. ................................................... S U M M A R Y ........... ................................ m ........................

TOTA.L. A.., IV .I.TY ( .," :1. to 2026.: 1 Ie. 3 ,, 00000" E.0.0+00 pCGi/I. TIF
TOTAL. DECAYED ACTIVITY ( 5.. 1. to 3? '::, 1 keV) 0.. 000000" E+00 pCi/LITER

.x.**.x-•. U M AM
133.54 X CFE--1I44
328.76 % LA-1i40
497,, %3, ", RU 103,
621,.684 % RU-1O0
750,,72"'' % ZR'"95

834.8 64 % MIiN-.54
1.2.9:1.,60 S F:EF-.59

A R Y 0 F
:t. ": ,.-45 &

364.48 %

5 7, 2. %
636.9 '7 %
765, 79

:1339'2.50%

:1) :1:
C21ii:.. Z:. :I.

CE- 141
BA...:140
:1 -. :1.31
NB-.-'95
FE --..59
CO-"60

a 4 I '. W, I 1 :
"-,i')•4 ,, j ': r:1 : 1: + 1
477.61 & "4li7
604.70i % CS'-"1.34
66:1.,66 X.' CS.-..1.7

795.84 % CSt.j.34

11.15.55 % ZN-65
1.460. 81. % K.'-.-40

304.84 & BA.-1.40
487.02 & L.A--140
6:1.0. ,'3 '% -j:J.1 03
c724,, 18 & ZI-.95
810.'7'7 & 58...

:1.1.73,. .,. % C0-.:60

PI:'eak is pa'rt c'f a mu.i;i.l. and tIhiis arfea went
neg.1 t:ive dtur :i. V eJ !.: *:c' 'vol' i i. u :i n ' ,

'7 .... took . 3ticb niaP' ow
@ .-.. :ea :LPk s too wie: id,. (t FI::'SM, but ,1 a'I t FJ.WHM.,
X -.- Peak fai s sens:ii vit"y 'e'est.'
S ... Peak' :i~dentif~ied,, bu.t. -first pea.•::k of th~i.s nucl:..i~de-:

f'a :iled.ci':an or Ci 'l , I 1. :i l . , o more qu l fc t o 'estbs,,
+ "--P:,eak activity hi gher than ,:::.o l.ing u.: t' i. " .
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Environmental nc Spectrum nameI 47568m.Ani

Sample description
TWW-6758 3.5 LITER
02-OCT-2007 12 @0 BX

Spectrum Filename: C:\User\47568.An/l.

Acquisition information
Start time 06-Oct-2007 11W40u03
Live time 11359
Real time 11372
Dead time
Detectcr/Geometry IDs 4 &

viAl
/

to

4.

IDetec tor' system
MCB I Input 4

Ca I i bration
Fil).ename:: D)4gl.. C IbI

Created: 14-Mar-.007 15:56003 & 1--tar-32007 15:10:31
1G 623 (3eo44cmetrvy t#1.

.. 5 L.1ter in II4

Zero offset .'.:130 keV; Gain
Quadratic -. 197E-07 keV/channel2

Li brtary Files

Main anal.ysis library: 2
IJ. brar y Ma t cIi LJ:J. d t h:

.500 keV/channe.

,lib
.500

Analysis parameters
S3t:ant chiannTel

Stop channel
Peak rejection level
Peak search - sensitivity.
Sample Size:
Activity scaling factor

120 for an energy of
4048 for an energ y of

30,. 000%
3?

59.89'lkeV
20c.24.14k~eV

3. 500
I. 0000E+06/ ( I., 0(000E1*.-+0.0-x 3. 5000E+00)

.2R. 8571E+@5
Detection :limit methodn

Addcition.Ca, rand0om error0 1.0000000E+00
Additional systematic eryror 1. 0000000E+0
Fraction .Limit: 000"t,
Background width: best method (ba.led an -nspectru'"m).

Corr'ections
Decay corrert to date
Decay during acuis:ition
Dec-ay dluring olecio

Peaked background correction

Absorp:ti.on (n.te. a:)

Status
YE

N-.O
YES)

Ciomments
0.2-0:c:t-20z07 1.2::00::00

S.4.i .. )pb

:1.0-Aug-j2007 10:ý12:;07

NOI
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EM0.: ODRTEC 0 V - I ( 175) WAN32 14:1002..96 06..-OCT-200?7 14:49:31 Page
EI".nv i.cronmentral I:nc Spectrumr name: 47568.AnI1

2

Eiiner gy : :1. lie a :i. cn r .c i. I ed d :i. "f: Per aeic: a :1'.. 0000

•. -. . :I I) " I D E N I K F E D P E A IK
PEAlK. CENTROI) BA.,.CFKGROIJND NET AIREA 1EF:'FIC:I'i:ENCY

II.i(:\IElN.EIR! GYI1.IE FG ' CO)UT.JNTS .C.UNT m AREA

(3 1 1..,I IM r!1 R Y ,

(J: 2 0•, 'IS )T I-:V N'-IUCI...1)I6

S3.4.5--A.4-.+.*.3 3***-**.+.3---4.S.(---4.3-.S.4----4.3--+--4.3.3.4.t*---+.3.3-.+.

476. 68
676. 59
703,67

1.2:1.8,,58
:15893, 52

:1.8 , :1.5

•238.,27
338.25

351.80
609.3:1
794. .1
91.1. 64

376,

:1.86.

M3.

23.,

1.74. 1. 542E+04
:102. 2. 210+.+,04
99. 1.247E+04
65 1. 342E.÷+04
1,/.40 1.33:1.46E+04

:1.47. 4.335E+04

45.24
37.98
58.66
46.. 58
51.. 02
2:1. 80

.740 IP)B-.212
:1.,.. 253 50."228

1,.3,5 P..-214
:1.,, 669 B].I-214
1.822 AC*2.8
:1. 965 PC:-.228

I)
D)

s

a I::'.3~ F Wi. l.a shape tests..
I) I:: .34 ~ Ft a' sa ci a cony o 21. sit: a ci

.53.x- & :e:. 3'.<- .. 3-..:&.* I I) E I',1 2 T I F: I E P IT A K
I',1.1...CI 2K 5,E I:'6EAK' NITF'.I':1: ) .'ACKROU NET AREA

(r i-I'.I E ... 6 E'I::..() Y CO (I'TT.S COUNT S

S LI IM IM A R Y x. 3..v...,.,:..*,:..
21 I'.TENS: TY IN' .. ,[EFT r"WHM.
(.,*.5,/;F*.(:.C 2. SIGMA ' ..4

......................... s~.-.............s...-.s. +.4. +.........4...-.3..3..3..3.+.5- .3.4.
fl***~fl is *71 3 ~:: 2>

CE-144
CI1 ..- :1. 4:1.

1.13BA1.4. :4

I...LA.--1 40

R:.g- .1. (.Ž.I3

."1.34
RIU- 1 (. 03
R;U-" .1.06
212..- :1 23 :1.

C:2S-.1. 3'

I'.U '-'9

C "": ..54

(231 )

1.1..-65

1<0.-~.fJ
F:-'i13'7

C R -956
I/,-95F
NBI-95 1.4

293. PM
72. :15

657,61:
'727M, 1
960.00i:."

973.389
996.0.1.

:1.075' ,, 49

122;. Fh:] 62
12.45,. 0:
:1.2"74.0 0
:01.3 :,,45
:1.444.,56

.1.530.,45

.15 91.,5

:1.6710.67

:"2:19.:• 00
22.26.,,33
I2347,13

2658t. 9 ,60

2922.42r;

135. 00
.1.46.4:1.
2,.6,,02
1304 l, 45

328,,.76
363,, 87
47 9. 9)

486.,94

49,8.,,,00
5 3 ,. "7.5

604,,70
610.,,33

1 .) C5

(* 3 *?. (,*'3

660.,75
722. ) 3

"765.,27
"79',. ,8.4

835.,39
.1.099.,,09

660.. ,7,

1113.26
.1. 173.,67'
:1.29.1..,, 04
:1i29.42

:1. 5 , 9..'3

4.48.,
486,
:1.82.,

5 0 .590.

".")7.

51.
968.

72.
.1.45,,

152.

21. 6.
44.

43.

:1.0.
"1.2..

I1.8,,

11.

2. 3,

742

.9,,

0..
2.,

:10. .

231.

48.

61.

:L2.

4.

6,,

21.)3.
ls.

:10. E.

.:..1..

.1..

,. 007

1,,00:1.000
3000

., 00:1.

,,000

,, 3' I?.:: :

;,, 00

.,0031

000
002
,, 00.

,f 001
00:1.

,,'000
,, 00:1.

000

. 000

,,02.2
., 000

:1.8 c- 21

4 .77

:1.41.4 :1.2

S4Jr2. 28

:1. 6 1. , 2299,, 20

204.. 8894fl 1.18(0,1.. -41.

632.46,

:.7.,00

.31. ý).40752
I. C7':

,,' ('0(?

I '-S-f .el [•:

.1.0.5. 82 :1.

16,.47

2.i82.,,84

:1. ,,50,5s
I. 065:•.;

:1 ,, 4351)
426::s

.,000s

21. ,, :

1. BOWU)
1. ,

0,30TI

1., I '1.550

:1. . 55
'0. -4s

71.. 29-3s

.,70..03.2
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lEnvij :''onmental. : I 4_ S .p a. (-urn vian',e '+.6, . .... nI.

s Ieal.. f.-a. is shae te.ts,
I) j: easi a'es.'.. e:l'u::rynno ) tte(:F

3

U:,...--. S ! l M M A R Y 0 F " 1 Ct I. I D IF S 1 ,1-
FTIE: O:F' f .OF COUN'T TIME C:ORFRE:CTE:ID 1..NCERAI::I:iE:r*TAIINTY

IUCI. D l-T :-:" I "Y r.) c, 0 oiTjvC; 1I N

S A' 1M Fl: I.. E2, SF:I1GMA' F

pCi. ,..l'i:R pI .l.. I iL: R I:C:i./I...-:"rITER

24~4* -C 144 44 444+ 44...-44444---.+---44.+4.--4- ~

SlEi--? ( 3. "C:1 P87i..p.:1
K,:-40.? H 5.,9943E+li.t.0 2
MK -5 4 5 '7I' P1IN-9 4 ( . TR251.E.00

CO-58 < 4.8 ', :i0

CO:)-60 .< 5. 60661E+00
N1"-'65 < 7, '.5.99mi7EL.:+00);'

ZR-95 K .1... ,0.:40Ej01U"... :L
NB-5 .. 5208Ei C00I'.~,.' 95) < t;:",, 0:06"O ii ? .(ji I

R ~U -. :1. 0 .3 1!,.-*,,,t:l.)'., ' -"..(;l:)

RU-1 016 S. ,,"7562!:.:(.1
1 :1.31, < 5 526 :1. Ii + .0 )
CS-- 1.34 < 5.6546E+00@
C'.S-137 < 6. 2953E.+00wC
BA--1.40 1 .. ,51.53E+0 1

:L-'140 < 4. 6234iE

ClEi-1:.44 K 4 2.:1.5t±+01

4.,, :1, F72.-:.7.2E4.0 1
5.9943E+02
5. 7733E+1.00f.)

4.,2434E+00'f
5.6147E.00

:1., 09SIFE1.FZ+O

r,..,,"2.0275E+000

5"7996E.+ :1.

5,,6"75:31E!-v0E1
6.2969E+00!)"
!.,,88:1.7E:+0.1.
5.74:1.1.EI+00!)i
:1. , 1. 163E1E.-fO
4.3:!;232E:0:1": ():.

1. :. 1.6E.E402

# All peak.:.s fo'r ac: i h.'i.JF c.c-ula' .i.cp'+:iad I::,ad ;h.l::pe.
. Activity mitted from total

& At::~ ty n'i'.'t.t,.:d f~rom total, and a-l.l. peak-s ha.,d bad shape-.p0,
If DA v-•]u '.irb:::d

A Ac(t:iv.i.ty pr'inte-:,d., I::,u a ct iiy I<
.................................... ........... ...... .................. : ........ ........ ........ ... .... .... S U MV M Ir.l A F,:- Y ............... ... ........ .............. ...................................... ...... .....'" J ". NS R...........

'roOU Al.. )C:"1r''ITY ( 59.9,, t.o 202'..4.1 k:.V) 5.9943, "l49@E+02 vI. .T
TOTiArL.. D)C:AYID riIn.:.T."i"Y ( 59'...... :to 2"0 24.1 .Y) ... 99::.4,49i''"f p C ii..TlF

. )(. (l.t.. :. .) (.1.)( . .. 1S3 U I'lj I'j
:133,5,4. CE.-:1.44

326. 76 % L.A-.40
492708 & RU-1i03

621.84 % RU--1 L06
"756i,. '72 & Zi-95
834.84 % MN-54

9.I ,60 X .... FE-59

A 1R (Y (C F::'

:L45,~, 44.&
364. 48 %
537.'2 %
6.'"36.9'7
65.7 %

1..33B. ,,5 &

:l:-:I. 3.1.

B A-.-. 140

I,.B.-95
F:EI'.-:59
CO.--60

C.: ( R r 1 .) E I):' P E . K
2.84.30 & VIO:.-
47'7.6.1. & !," fi-':1-'--'7
6044,70 %.; C 4S-- 1-34-

661. 66 & C::S-13?7
795.,a4 % C.S:..-13:

111 55' 1 :-' - 5
:1.596.:1.8 "' L..A-140.;',(!

304.84 % BA--1.40
48 7 . C:-): L.I-."1.4(;:
(.*:I. " , 33 RU.. :1. 0?.?

784.1 & 7 -95

:1.0., 7 7 30 ...-..

11 3.. ... -.4. C 5 .)"" (`,0,

! -., Peak.:.:i.s a'L: is par "f F '•ul :i.pF.,.t and th"is .c r a wen&t :,:
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Environmental. Inc Spectr"Ui name 37709. AMn 1.

Ii

Sample description
.TWW'-6"759 3.5 L.:Er
?5-..SIEr.1P- 907 1Ii: 0.A S

Spectrum Fis.n:.entime£2 \Us"e'r\37709. An I

'2
If

Is

'I'

(0

Aic:quisition information
Start time 1
Li v, e time
Real time
Dead time
Detector/Geometry ID,

I-Oct--'200"7 1.1:05:17
'7338

'7349

,15%
0

cli

it
''I

Detector system
M ';1{ :1. Input 3

Cal bration
Fi' l ename: D3 Il1.Cib
Created: 14-Mar-2007 14 21 31 & 14-Mar-2007 1.4050143

M2 .',3 GEOMETRY # :
AS:' Liter in MD

Zero offset k..-,10 ie'., Gati n
Quadratic -. 125E-07 kei.:-,ch anne ' 2

,.500 e/hn l

Library Files
M'ail- a~nalysis ira'y
ILibr'a'ry i..'.Lc::h W4. idthi 1

Analysis Pa~rameters

Start channel
Stop .channel:
Peak rejection level
Peak search sensitivity:
.Sample Size:,
Activity sc'haling factor

2.1 itb
.500

120' for an energy of 59. 9SkeV
4048 for an energy of 2024.i09keV.

30.000%

3.'500

I. 0000E+06/( C . 0000E+00* 3. 5000E-00)
2., 8571E.11+05

Detection limit method.:
me 'S.ii cmetho

Ad:iditional. random errors 1.0000000Ej00
Additional systematic error' 1.0.00000E400
Fraction LimiNt .000%
Background width: best method (based on spectrum),

Corrections
)ec:1ay corre' to date

Decay during acquisition
Decay during!.. collect-ion
Peaked background correction

status
F: K`' 1)

YES
NO
Y E

C'omme••.nts
25-Sep-200'7 1:001001

bkg3w. pbc

10-Au~g-2O0'7 10N00:17



k4V'% a I". t:I , i" 7 I..., - - I i % '. - .1.7

NO1

-:.&' OFTELC G V I 175) WAN3,2 I4W02.96 11• "CT-2":7 1,::07,:44 Pa
Envi.r'onment:a :.Inc, S pectrum names ' 7"'-) m 1n A.

2:

FE:nrergy ca,:1. 1i b'r a ion norma:\l ize d dif Ferenc.e .1793

*m******4* **U N
IEAi: K.CE:NITROl I)

CHANNEIIL. ENERG:];1Y

I D E N,. '1 I F' I Ei_ D
BACKGR:OUNhD :NIF:"T AREA

COUT.rIS COUN'TS

.. Pli: E A K
lE-FI="I"C IEN:!IC;Y

* v ARF'E A

S U IJ M M (-Y R,
UIIIC) ii:R:T I:VWI-1M

2I. J S MA %

y -' "&"'•X.*4(--4*4(

•+}-+...--+. .- .+- -. - + 1 + + + +-. +.--- "- f-- + - -.. -- -.... .-. - 4. - I -- 4 +-.4-. + -. -- +--+

47,., 39
589. 67
'7 0)2.7 96

1217.70

2338.:13
2-4. 763

-351, 43
(,08.8 4

:1.2.
88.
62.
40.

67. 4. 543E-•'3
197. 8.3 ,541E03
93. :1,.096E+04

42.94
57.. 01
32. 96
28. 1.4

1.13:1 PB-212
1., 1.74 P:B-214
1. 191. PB-214
1. :362 1K :i:--21.4

I)

I)

sn i:',VAi.; 'f"'i.1 .-z si•.--pe t~es'z: 1 .s..,I) .:['p(...al a'a.•.., cl ec~ .'.c:,r., :1. uttc.d.

•444 4.'.,.x.x••..6y...••::. * ** :..* .* ]: .) F.j: I', I .]:
l't.CI.. I 1:: F ICM4 cEiN:i' ():l: I) F" I E D

B . K 3 F i i,..i :
rP E A I'
)NIET AR:E?:A

13 U i. 1 M M A R Y 444:,'.-':..y.44¢... - c..4.- <.
I NT'III i" T LJ'.(3E;.:T' F'WHMY

C2H3'I',IIE1 IiE]iE:R.cw( r':C([JLJiTS C l.JrS *c::T' ,c ..'.r.I.i..".1. + . 4... ....4..A >4 4 . ............. . . .4....4..... .. ...... :.. ,..:,.:...... . S. I:GMA.........4

-" 144

CA-141:I -131
BA.. 1.4.0fl.' 1/fr)i

:1:.-13 1.

BE-7
..A 40

RU..- 103pBj....j9J.43
BA- 1 40:
CS.-1.34
F;;J'"1!03
R:U'- 10611 31
:1 .- :1.3:1.
CS-.-. 3.:'7

ZR:-.95

CS..-.I.4

I:.[:: 0 "" ,J.MN.".54

c> , o z'

:.J)-- .1. 40

266.61.
290.
568,,. 1
609., 73
658.,46

'729.74
.955., 1.
974.,64
994. 3

1.073, "39
1240942
:1. '220. 68

:L 2 ,5 00

.1. 44.4 , i.-.1
15:1.1, 4:3

:1. 5 93. 00

AI. .3 0, 0

2229ý-. :17
2345.71

258.4. 00
2!' 61.. 3 ,, 6 0

2920. 32
.3192.20

:1. 33.. 22
:1.4!5 ,, 25

.304:.1

3.29.. 1.8
"364. ,83
477. 53?
.487.,, 9
497. 14
5"3(:', 68
604.70
6:1. i`33

- 6,2:1. (,2.4
634.,66

66 C.1.. 50

L55, 73

796. 52
810. 66
8.35. 02

LU 96, 55
1. (1..-) 69,3

1 72.. 91.

'axcd. @4
I:41.79., 6

I[.43 lU.. 4,6

:I 96., :1.8

215..G8.1
22.1

43",,
46.,

42.
48.

,0.
24.

I .3.
:1. "--.

6..
3.,

12.

3,,

:1.5.,

0.

.3,.

:1.,

7.)

7..

5 /,,

0.

2..
1.

9?..3.

7 ,,

7.

:3,,.

0.

4.

:i. 2.
2.

07.
:.7,,

,.i/i,'J

,00
001

7 000
.0001

. 001
7 001
,001
,000
001
0001
@ ?0:1.

1,,000

f000
000

,001

000
,,002

,, r.000

,,00:L
,, 0010

,,000

0:1.2
001

1 4(3,,..1. 3
665,, 73
G) (. 17 1:19380,86*

1:1.1 33. .99
:1, 509., 69
.339-,, 93
2"70.3

351. 09
'57, 04
?.22 1. :1. 1.
:J.8-3. 4 2

42.1- 36

'52.4.. 40
489. S.10
346,-, 41,

22'-28 ,, 5,*4,
364:1.
:..23

52-3.08
,,00

3.46.. 4

:146. 4 9

200.. 00
2n2,. 84

24. 79
:1.44. 57

,,6'72s_
7`5 Q::,, 7,..0
0 0rQ)

8 877

A1 9
15,3 22

14:1.9.0:1...:3601)

,, 394:s

94.3s;
,.!556"...:.

,, 36s
000"t6,4 .5,1 ..

461v
950ii

700( ii;J

4173ý

:' .~ I..'. f.(: :i. :i.. I; a p e t: i .:
L': P:n,'-::..i.t1.:..'/%.'-.\ c: ,.'C.:-,c- '9,' I. t.t'l;,:-:.ci,
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Envi'ronmenta. In. Spectr'um name :37709., yln:l

13

.S U I'll Ml A R Y 0 F N U C IL I D E S. I N
TI ME OF"- CDO'l" r TIiMIE CORRECTED JNCLl:: '

NUCLI..:DE: ACT ]: V I TY . rACT I V I: TY COUNT I NG

S A M 1::' L.. '--
2 S :IiGMA

)H )(.X -*I. *'X.

pCi. 'I E pCi 'I" TIER pC:./1_ IT ER

frj,.D...791K-40
MM-'"54
FE:-59

C0-58
CO-60
ZN-.65

N1:•-95
RU- 103
RU- 106
1-131.
CS-1 34
CS- 1.37
BA-- 140
IA-140
CE:-1 41
C'E-..,1.44

23. 5236E-'0 I.
1.. 2647E:+02

< 2.. 793313:T.+00

< i.. 5836E+00
< 2. 85711E+00

82. 3661E+00
3. 9754E+0
s.5. 05601E'+0@

2. 0250E+00
< 2.6"765E:+00

< 2. 4050"+0 J.
< S.. 1.•7E:+00
2. 8593E+00
< 2.'02.E+00
1. 18:1.3E+01

( 2. 3176IE00
< 4.316.31+00

< 3. 3761[i:+01

4.. .33521-.'0:1.

1. ,2647E+02

2. 0943E+00
c.., 031 7IP>E:00
3. 3414E+00
2.. 3797E+00,
4,1.6 0•,0-3 E, 0 0
6. 01222+00
2 9.7Z-7:5E00: :.
":.5•502E-+.00

1I. 2,F648,E+01
2.901'7E+0'-0?][ (

2.... 2525E'00
2.,. 8 :l. 72+01
5.52.i:70.E.. 0-'.-:K.

6. 071G62E-,00
i, 5:1.[0 E0 0:1.

4. 895E+01 3.

ii

< MiDf value p'ri~nted..
. ............................... t........ jS y < M l.. .. ......................................

S U.M.M A..~. .... IJ I R Y .. ..... ........................

'TOTAL ACTI:VITY ( 59.9"to 2024.1. 1:keV) 102646-,840E+02 pI[:./I..TITER
TOT''AL DEliCAYED ACT IVI TY ( 5•.9.• 2024.1. 1 keV) 1 . 2646840.+02 pCi/L... I TIER

.S UL M M A Y 0 F D :1: S C A I A ) EP: D ::! -p A K S - '. . ..
133.54 % CE-.144 145 44 % CE-141 284,, 30 % 1-1.31 304.0 4 % BA-1401
328,76 % LA-1.40 ,364-. 48 X 1 -. 13:1. 47,, X I BE-7 487.. 0.;2 % I A- 1.40
497..08 "- % RU-:L 03 . ,:.7.12i.... % . A--x. :1- 40 (0,(.4) %, C7S 1,34 60.. 33 X% RLJ-.1Q:I03
621.a4 X RU-1:.06 636.9/ 7& I -1231 66(1,66 % CS-137 724. B8 % ZR-95
756...72 & ZR-95 765.9 X J.95 77.5. 84 % (S-'":134 810. 77 % CO-5
834.84 % MI.-54 11""1 .... 55 & ZN-. . 1:173.24 % CO-60 1291. -.,e6;1g F:'T:--V59

1332..50 X CO-60 1 '159 .18 I.A ... 140

-"Peak:. s part of a mu)l.t:i:l.pet: and !this area went:
negative du',ring deconvo:lut i.on.

? - Peak iAs too narrow.
• - Peak is too wid:1e at - 'W- -," i:t1, : o1k at. FUJWHM.

% P-.. ,t I:'a -N.4".a i. Is szq• i': i i ~ B !:

- I"eak. iden'tified ,, but ft'rs' peak of thi.s nu'nidi.dcie
failed one or more quta .lificat:i.on tests.
Peak act i.v i.ty h i. .Ihoer thlan :ount ing uncer't,",.inty r ange,
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Environmental Inc Spec't.r~um niamoe 57500. -n1

Sample desc.r' i ption
TWWJ-6760 3.5. LITER
25 SK1-S C 1200 2 00 JAMIS

Spec'tr;'rum Friiename" C \l- sr\.5"500. An

ID-
Al.qu isit ion information

Start time 0'
Live t i.me
Real time

Dead time
Detlecto-/Geometry IDs

9-0ct.--(2007 0 34536
13001

13005

5 & 0

Detector ; s.ystem
MCBc 5 Input I

C3i. renamtion D5 1 *.'lib

Createdi 19-Ma''r-.007 11:09:29 19-Mar-2007 13014:53
MG #23 GEOMETRY H1
3.5 Liter water in 13

Zero offs.*•et 6.797 l....eV; G ai
Quadratic . 193E-05 keV/channel" 2

Library Files
Main analysis jibrary:: 2
Iibr.-.iay Match Wi d ths

Analysiparamieters

Start c:hael 12(a for al
SSto.p ch.'-innl 4048 for a:
Peak reject:lon level 30.000%
Pe.ak search sensitivity: :
Sample Size: P
'rActivity seal .•ling .fa':ctor 1.0000E+:

.,492 ei an l

. 5i0

Senergjy f 65.911keV
n energy of * .2031 .42keV

3. 500

06/0. C . 0000E+004 3. 5000E+00)
2., 8571E+05

Detection limit methods
RuI:Sc' method

Add it ional rand om errors '1.. 0000000E'00
Additional s..'ystema1tic error: 1.,000-30000E+00
Fraction Limits ,,000%
Background width: best method lbased on spectrum),

Corrections
Decay :..rr'--,:t to d-li..,
Der:ay du-r-iV"qj ac:qý.i.s.itioy'l
Decay during co&lle:::tion

P:'eaked backg'rcou.'nd co::'rrrct: :ion

Status

YES
"NO
YES

Comme1,nts

blo w.- w i::be

:1. 0.... 1 20 :-:l0 7 09,' .,,4 .

A h 5 crc pt I cin (3 into r' n a :i. JxJ()NO



E:-- ORTEC c-i V 1 ( :175) WI,.AN32 1614W02.96 09--.OCT-2007 :12 22' : age 2
Envir.'ronmen ,ta l nc .. ,.Spe.ctrum n-ame:: .,.., 0.. A(n 1.•C

Ence'rg y cal i. brrat i on normal ize d cli. iferenceu : . 0000ugoo

Li U I, D rE N T I.F I E D I- fE " K S U 1'1 r-: y .
PEAIK CENTIO'ITRC:II) BAC:KGROUNDE'T AREA EFFIr'ICIENCY U.ICE:FR F:IAHMi "" SLJSPECTE.:D

C,:IHAN.NlIIEL:l IE zIER:'. Y COUNTS COUNTS A-REA f2 SI: :l'MiA kIeV NIJOL ]: DlE:
+.. -.--+- -.-+-I-+-+..- . -.. -. -. *.-.+-. +..-.- . ... .- .-- ... .,- +. + -.. +-...-+-,I..-. +-.--+-+- +--- +..-...-+.-.1- .- f-. t ....-. +.....-+- ..+
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P::iEAK CENhIiifF ] NDCKGRc N MIi T AREA EFiF::I: EN:C:Y UN.JI'iCERT F:'WHM SUSPECT::'Ef I D

(?;i"-iffhi"ii"hiF... rI'i~in:-.E'R.•Y (C:Ui'TS (:t.ITr-.:s *x. r i. ...:)ir;iE:(~. ~ S :r M I:3v.A S i.'eV H I. :1r) DiE

702., 81
1021. . 23
.1.2 17. ",98
p9.101,

I1 8.~5 ,, .1.
35.1.,,36

510 59
608.98

1.4.'59:. 75
28.
i..

.11.0,. 5. 583E,-+3
78. 6,,031E03

177. 1,.0149-•+04
55. 6.441.E.-03
'44. 9,, 782E.+0.3

43.0.3
45.22
29. 20
38., 43
49. 73

:1. : 34:1 Ui.-235
1 ,.6, 77 PB-21,4
:1,, " 390 'T'H...-.208

1.3 2 1B-214
I:S17 AC''228

D
Si

I
-I--

S Plc.:'ak . a±i.:1; fasiaps .ests
D I::'F, -.. a' e ci : 3 0 v- o 21 . a' -.:c,,

' Pealk :i.s c:l.o ,,ii.: ,1::o .'-ti. lil:,'a"a y pak' .

•+ :..'r. X.. -.x. .-::,.-I+*- ,+*:.. :i: : l-: IE .1 *" i:'-I"lIU i.. :D: )E I::E rl'-. c:: i-'.H'F;O :N : I

NUCLDE .PAK~FI CE:!..IDZF,'
F: I E D P
BCKGROUND'

E• A K
NET (:::: I:':A
COX LI".t T'S ,INTENI TY UI'(:RT F:I-sH

C(E"--:1.44
CE.- :1. 4 :1.

BA1 40

3312---. 7
,A.- 1.40

L.,A-:1.40

RU-.1.03
RU:-- :1. 0:6.

ZI:;'"95

NB)-€.-95

(:C:0--58
C I.

VI:i:E5

7.1 0

(:K--..60

K....4
i...i- .1. "3

267.06
293.84
569,, 08

61:1... 61
658.00
72.to,, 00
96':1. 09.
972.84
996.00

1073/ 00

1. 209.4-.
1.22.0.68 °

1244.0.0
:1. 2 -,7 2, 00.

;:1.'- 22.300
1.446. 00
1509.95
:1.532. 75
M',59:1.. 6"o:

:i. 667',, 9.3

2.2.00 ,) 29

2.34.'-. 00

2 '-64.50
292 1.,,48
3:1. :L* ,, ("0

-13. 44
.1.40 84
284,, ,8
305., 75
328.,,95
363. 96

48!•0.:4'1
486.,39.
497,: 98
536.48
604. 7,*.70
6.1.0,. 33
'21. , 99

6.1. j-:,,, 2

723. 0:1.
754,, 9A
766.39, 3

79.8

1116. 6': ,,7:'":1.:1. .. 00

:1.1. -'32 -,, 3 1.
146. : ,31.

:1.1:.) 5 .9 58

1.51.
.1.5 1. ,

53.
54.
26.1

3,,

7.
4.

2-45.,.

:1.06.

4,.

I.).

"?ii2'.

11.

0.1:1. :1..

0,

0.,

I5.

2.1

'5.

0.
5.
0.'
0.1

.006

. 004

.002

.001.

,, 000

00:1.

,, 000

.001
,,000
.000
,, 000,, 000

,,00:1.
,,002
,,000

1. 000

,,00.1
,.001
000Q) 000

.001.
,1.000

1.000
,, 000

11e.. 94
209, :14
.1 .72, 1-

198.34
:1.0:1.9. 80

,, 00
282.46
41.4. 5.3
480., 74
346. 41.
1.I46.54

: -6. s i-j
538. 52
4.:05.ý96

52.9., 1.5
:31 9. 39

1..9,6. 23
1. 1. I. . 80
447.21L
-328.86
.1. G4. 9 2)

215,. 06

400.(00

22.,, 84
,,00

282.,8

. 8:1. O'•s
,722•.s

-'-1,--

,,.634s

000.s

00Q!s

1.. "360-,D
.. 2061D
.(000-s

., 000s.
.1 ,520

.94s

.733s

C 4s

47,.,

,,(3/'

M1



EG&0 ORTEC (G.i. - (V 1751:) WANiSc 1. 4W@K2. 96 :i-OCT-.7OS? 1:5 30':15 Pagqe.
ErV : m ::1. r mmmte'l; :a 1 •(:: S pe 'r' um n ..",mama 37"7 1.0, .. (nml1

s.: Pelak fail s: shape tests.
1) I:'ea1..-rea Peae,.::-'y .'ited

3

*. -•1 . A R Y 01::" N U C 1. .1: D I*-_: IS h i
TIME OF COUN: T "rTIME: CORRECI'.ii: IJNCiERI'A :N-Y

i'ii...C.D. : (.)f CTf : V I T Y ACT I V :iT Y (0IJiNT i N (.

i2 A ;:' L
23 Si:(IGMA

K -4 01

C:0-58,

.FB-'95

RU 1. 0 3

RL.J- 1. (06j,

i .- 1.-3 L
CS- 134
C - .1..3'7

I:A.-... 40

C, li..- 1. 41
CEI<" 1.44

pC . IL.,I T

2., 7 r03-.- 01
7. 79101E. I.L

i1.. 7 ., O 2E:.G.(4 0

:1. ., 7'854tTV('kf&

2 , :31. IH» + 00
i:S, 6'774IfE +O[,O(7

4. 1409E."00
1 *, 9"1.1i:.00
:1. ",, .,9/ SIG+0 (
2 ,,1.2 - + :1.
2. 37 60IE 9:+ [."(',)0
2. 469•'E""0

5. 705 jI. I'.'1(-00

:I., ::"2J71i"+ .
5..25'I r]

2 ,, 376[0]V"+O1I

pCi.L."TER pFC i IL. T ER

7,. 791045E:3

,.:7 ,;.5 ,',E. :]

2.., 03B.6E+ 0 0
5,19~1 0~

1,.9192E*i +O VP)

2., L<9:L67.<-00
.32,,44."11. 3E+ +(. iF

4 9, 192.E-4-01
. 2,, :1. 0

(1 53 1)E.4 +I 0:(1.

u3 ., (32?; IV. ;':E" 31

.3.6:1. 6i3±(e

t'.g. ( ,"16 ::ll7..(. yi)(•

2., 4695E+0 :1.
< M'D.l va:i.cLie pr i.rbted.
A A(lctivvi.ty I:i. m t a ':. , bu1 t actUi..vi:.'l>y y II D%,

"TO'Arg.., ACT'IVI"Y (C 59.9 t 2024.. 1 .eV) 0000,00•0E)00 I./ITE
TOTrL... DErCAIYED ACTIVITY ( 59' 2024.1 ke-) 0.0000000+00 pCi./I.TFR

•* * * * .E?:•.x...:•,:,. t.J M M
133.54 % C--1.44
3>.'6. % L.A-1.40
49'I.7:'-,['.08 .&; RU.:.-'-103
6211,14 % 111'-1-.1I06,

8.34.84 & MNi,.-54
1.29:1.,,60 %• FEI?--59

A R Y [] F" D 1 S C
C1.45.44 & CEI'i-41
364.48. % 1-...13:1
153"7.,32 & :BA...140

636.97 ,-. I-131
765. 7-9 % 1.t.:.-5

1.099.,25 E.-59
1332.50 % CO.'"(I ,(;:

A FR, D [- 1.) 1::, I-. i:. A
284.30 % I1''W.31

71.i,61 "E-
6:0L'.7 C:S'1.34
661:..66 %CS-..I. S

,- :X .. ,Q.-,% S-1L,.34
11.15.t555 & Z1, -.I..65
1I596,, 1. .I.t IC l..A....:.4["i

K S .3....:,(.:I. >4 .x...,-.(

304. 84 & I.:A--1.40
48?.02 % LA-1.40
610.. 33 & RU-1.03.
724.8. A ZR-95
810. 77 F r-.-5:`,

.1.1.7:.~,, 4 % C0-.60

Peak i::' :i4s *part o.>f a inlt.'. :i.:i.l.p1l.at an:d thl'i.-s area w.e ant

neg c .t: :i ve ,1 3 * I l c: ,::-, .'o vI. d i.t ut:i. o) ,,
2> .... i::E$-:,1d~ :is.'.• L.'.O( fa frl'"'-OW.,,

Peak is t w id at F. ..-.I I,, but o1.:' t::'l,,,..l 1Yj
%.' .. Peak.' "fa'. i.ls s. erns:i.t:i.v:i.t"y tes't.,
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Environmental 'i: cpectrum vame 4756',fA:i

I. "r
Sample desc'ri pti:, on

TWW-6763 . .5 LITER
01-0CT-2;.007 10131 AMS

SpectrumFinme :se.,"5.:An

cŽAAI
10

Acquisition infoirmation
Start tim :e "!'
ILi ve time
Real 'ti;Ame
Dead time
Detector!GeOmetry ID•

11-.Oct-2007 113 007
8027

8037
",13%

4 & 4j

Detecftor system
MCB I In'put 4

Ca.ib. ;i. brat ion
F'i lenames DYi, g1 , .C :b
Cre.*tedi 14...Mar-2007 15::56W::'"3 & ,.:.6-Ma.'-2:07 15:10:31;
MG 23 '4-.,.ome:'÷ ry 4,:
3 .5J I.. Ji..e'I in iMEB

Zero offset -. ,1,30 keVg Gain.
Quad. r 'i -, .. 19?'7E- 7 keVi cihs.i..anne]."2

ibrary Files

Analysis pra meters

Start cho annel 120 fo'r a
Stop channe], 404.8 [for a'

Peak rejection level 30..00W
Peak seac.-Xh sensitivifo', 3
Sample S:i. ae '
Activity ,scaling factor I.O000E+(

.000 keg/channel

.lib.,N

Vn Ven ' gy ) f'I 9.. SkeV
n energy of 2024. 141e

3.500
06A( I OO.'i"E+00* 31 5000E+00)

2. 8571E+05
Detection l:i(mit method:

RT' .3 (.';t

Additional random error: 1.0.000@OOL3OE+400
Additional system'atic erroru 1.0000000U+00
Fraction L.imitg .000%
Backg round width: best method (based on spectrum).

Corrections
Deca-y co'"rct to date
Decay during acquisition

Decay duiring collection
Peaked backgrounad correction

Y ES

N 0
YEST

01-Oct-2007 10:31:i:

bkg 4w. p.bc

10-Aug7 *--2007 :1.01 2 ' 07
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NOJ

iEG&G OirTE:C (3 V -I ( • W"' N i3 : 14 2.96 : j 3 4,::'01. Pape
Einv :i. 'rionm:,:enta; 1 I nc-- S pe:-,ctrum n.a e :i 4 " "''2,.An

'2

iEne'rgrly calib. i I:,rati:o. :n no'. i. :i. :ed i :i. f e'r.,v:.cce:
.Nci u.nk'.nown peals p..assedi sens:I'.:i.t:iviy test,.

-3312

• 1.1.. . . .. '... P~rKI D E N T I
NUCI3. [DIE P::E-AK CE'I::NTRI",O D

F: I E D I

[COLJN'I'S

E: A Id.
NET AREA
r('LJ hi"(' S

"H; Li iI l .i R : Y. *.*'*. *x. .... x.
INTIiENSIT ' UCE:: T FiWHM
CT:;",Iý's .J'[, 2' SA:I:GMA1 X% I.eV

.+...4..+......4....4......(.........4.f......f....f..4..+.+.4.+..4..4.+.+.4.......A..*.........4.+.
1 -. ?59s

CE-1., :L44
C IE- 41

BA'"'140

I.A.-140
I I :I .

LA-.1.40..:

CS'-1,34
F .1 03cxLi- i. :06

RU~-1.(T6

c:;." . 37

N'-95

:'.S-.. .34

F - 59

t:; r:O..6

i.i... 40
I..I. -A-4L40

266. 15
191. ,43
572.,, 06
61.4.00
655.66

729.. 06
9.)57.,,89
972,,45

992.915
1078.,24
:I.2 0.Y' ,, 1-6.

:1. 220.62
:1.2.45.22.
12 27.44
:1,32R., 2.2

.1.447. (,."Ji 0

2'?5:. 7 ,42.

1L596.1.2

iR00:1..6"'2. 6 ,32J[
i673 32
21.98,.09.
2 2::.r: '-. '.r., ý:0
234 72. 5

256"0..l8

291.9.8

3184.24

132., 98
:1.45,, 62
285.98
306. 95

327.79

47B. 94
4,86.,22

496. 47
539., 1.2
6[. 4,, 70

610. 33
62.2.. 63
636",.'.., ,24
661,.1J4
-723 ..15

I".9 1 . I:1.

111. 2;9 , L4

1:1. 7*.' ,, 0 ?:E''

:1..3-33.,, 80
:1. 4 6..•, 0 .03!

.C:" 5 ,E-1 ....

.I... (.i,' .:'L

31 . ..

81 :1.
65.

106..
as ,,

27.

S39,,

1 139,,
:5.

27..

6..

7,.

4,.

:1. "7,
20.
20.

4.

6.0

6-7..
.32,,
49.
10.

G,

6.

21.91

I.9.16.
4.

25,,

21-.

:1.,,

,.5..

6..

1.,1

.14.

.002
004

.006

,,00:1.

004

e.) f':I,
, 0:1.

, Q) :1.

,, 003

.001

.000
0 00.

001

,,0 f1)'f.3

.00.1Q,) 004

.004
,,002

A 1. 9.3:,.
14 0.. 31.
:1. 13., 85

1 3,. 64

294 ,35
:1. 0 5 , e: 6
122... 76
2.23. :1.5.
:1.61 G • L.
:3:5. 3,, 5 0,.

98. 413
:172.0 6:1 .5 ,3

565,,69
('00. 00
248,, 4',.3

.4 4'.- :. 9.". 4

:1.02,, 22
"74,, 30

:1. 91.. 83

1.2:6 ,,.0)
65,,00(i'

>0.'3 {.':

136. 51.
80.8:1.

1.. 759s',

,(.T:1,5

:1.. 1. 1)92

:1. , 4:39)

1,, D0

1..2 •.65

1.I. ,, 439

5~,, 68 1:)

:1.. 065I)

:.2.7:1.8s
1. 400s8:)

,.5 r! "7 s;

,,1:.[,'4s

.759..;•

/,,.07s
51. :L5.s

J. 4
:5. ,, 550s

Is D:e a l.:. '": . :i. d1. t cs ",: : "4 *L': . ..'s ..
D eaI. . -'r',c:..-, 4 'm,:.,::-on o 1 i u. hed ,,

:..:.b$.4<. 9 U M M A R "Y 0 F 1 I..F C I...
"T I1: OF C:OUN.T i: T 'iME CO::I:';RECT

NU 2"I ,OET . 2 VI.rY ACV'ITY

i) : S P I ,1I

COUNT{: F: ;ING .11,"

•':: A . ii ::, L E-
2 S:I: GMA

:[.*.J'-,li.--7*

I< I f.C..-.
MM-.4)

&

K

I:.:1'5 f:::i5E / I.. 1lIZ

9.. 326kEi+ i0
3.73326E+00i

(4,, 64:1 sm..± 0:1.

3:. 40."77E+T .0

p C:i./L..I:T ER1;



EG.& ORTEC ( V ( 1:175) WA(.N3,:,.1. 4W02,,96 :11-C:.-.207 :1.3:45: 01. iPag.xie
Env :i.r'onmen '.:'t a 1 I na: S poc t rur n.ame 4758R.. n :1.

CO-.60 <
ZIN.-65 (

RU-.1.03 .
RU..-106 C

CS-i 34 <
CS-137 <
BA~-=140
L..A- :140 C

CiE- :144 4
< MDA

1. 8319E+007. 6045E+00

6. 4381E+00
.4. 6767E+00

4. 5400E-80
5. 5650E40:1
5.2422E+00
4. 742.E+00
5. 7974E:+4,00
2.. 1 379Ei-+0:1
6. 3&).:308E+0•"0
77. 3560E+00
5. 08i5-*E.+..O 1.

vw atI. ute ::'r :i. nrb:;,'.'cIl

1.8386E+00
7. 8247E+00
• 7. :L776!.1+00

5. 7037.E00
5f. 4207iE+t00
5. 671 2E+0 :i
1. 2485SW:1.
4. 7866-.±00
5.8011.I 00
3, 68,8E+0:1.
1..0876E:+01.

1:]. 1 .36,0-..O.O

5.. 2061.1E+0.1.
:,t1

A Act':1vi.v'i y pr':1.ntel but act; i.v:i.'ty (- MDA,
.... ...... ~s Li I' 'i (- 1q, Y ' - . ..........-.......... ................... -......

TOT'AL A[CT'cIV:I:TY ( 599 "to 2024. I..eV) 0.00000000 piC./I.TEFT
TOT(AL.. .C:YII) D EA:.. TIVI:TY ( 59.9 9 t 2024,, :1 2 .. keV) 0 00000010-(:0 I:c pi. ,/L.2E

•1*,A .* ( -'( * , * ( "-* *. '&[ •:

1.33. 54 %
•."326.,, 76 a

497, 08 :
62z:.,, X2 %

034.84 &
:1.291,, 60 &

S U M1 M
CI-144
LA-140
RUJ I1 03

SU- 106

M N- 54
F:T'-59

A R: Y 0 F D I S
1.45.44 X CIE-'"1.41I

:364 48 % 1"".1.31
53. ,7..32 S B.A-. 1.40
636.97 ; 1 .1

765.79 & IB-95
:1099. 5 X FE'1""-59--)
:12.;50 & CL-60

C A R D F:).
R84. 30
477, 6.
604.70

i:6 1. ,, 66
11, 55

1460 S:.

F)
&
&
%C

%C

'1

I::' E:.* A

BE..7

[:CS-. 1.34

K-4

I'K S .'.+ * e * (..)..x..m.

304.=84 & 1A-:40
4.8'7,, 02.:.' ý& L.A.-.140.

c.s .0.33 ' * U.-:I023
724. 18 Z R 2.-95
810.- 77 &C.586

:. :i. 73 = :?.4 'C :0...60
:i. s:6. :1.8 & .. 6-.A:40

.. Peak: is part' of a muLtitl::,1l et and 't:h:i..s a'rea went
negat:, :i. ve e r drc:nonvo 1. t :ion.

P0...l:eak-' :i~s 'too w~i~de a-t': FW2:5M,• b:ut' ,o.k at.' I:WHM.

.' e I:',. .. f"a i. s-se sitiv:i..ty .!.. .

$ .... Peak .. :ide .n ifie. d, but. I. first pe l.:ý,A. o1'" "I't i ".•" '.Lt :id -)
fa'ild one o1r mo'rCe qual]. fi a ion testsi

. -- Pe'k act::i.vity hi i. gh"er than count":::irng uncdrt.ai:i nt:; rangle.
.- Pai act,'.,v:i.v'iy l.ower tLhb-an counting un, cer''ta.i~nty range.
..... I::,.':,.. out'si.de i a"nal:ysi:s. energy "rang.

.. C- ::u :1.Cated peak cent.oi :L ci :i. s "n-'t l ":1.0c enough 1i:to th.:.:
li. ri ry ene'rgy cvenbr'c:i., C fr' pc:,sai. ::v :i.'entdi. f :ifcati:i.On1

P e - r hekacka L r')u n cisuAb t r'act;i on



EG&O OFRTEC 0 V - I ( 175) WAiN32 ]: 4AJFh2.96 11-OCT-2007 14:''.10:33 Pa -ge
Envi.'roinrmental Ine b Spec:t'ru1m name ; 575i;';SIP,.An.

S an': p]. e d es c ( i :1. pti n
TWLiJi.`,76.4 3,5 I.IT :

12t(:. -30 fM'j3

S p .:c~' 'r~m I:::. 31ename" C ' "'Ua '" ;r\5
e'klo

('jq r1 :i :i..I:;]i on :1 i "fov'rmat1 :io.n
Stai a'r. t "; i. im e.
I..Li.v0e t:i~me

F;'e I:1. :1irn
Dea.'I.d ti:.meo
.l:etbect o'/Georme t'P lT,'

Oc;t-2&YOV El:: 45 39
LW93

6635

5 & (I

I[,:,.' r.':;' crr' 5;' Inp t :'. .
Mic: : 5 ]:r. Iu.t :i.

Caliba. :1. .b'a't: :i. onF' :i. 3 ~ m i~ c :1. ..: Cn,• :: ':" "'F l n m : .D•.•gl.I.,,[l;]

Createc :: 1.9.-Ma'-2007 :i. 09 - t ". '9i@7 1014::i
MG42 -4.-"3 G.EOZOME'TR•Y #1:
3, .i.'t:-e waer in MVT

S:'rC'o f fse't 6,797 .I.:e. Gai...
L ,O d ".rat:ic' :i. c:: ..1.9:.p.r-O5 keV/ch arnne: I1. "2

Ii. I:br'.-ary :ai. F les
Ma :i. n ari 1. n ys:i :L:i. I: ary \ 2
Lib. rary M.-atch':: W14:i.d t

A1ny ys .". parameters-
I art eli arne.,. :c.20 for a

'lo p (:: n (3 1. 4.'i 5 /(348 fror a
IP'e'ak reject:i:,on :.eve l. 30.. 000%
Peak..s r.. " h s e -:. v :s. s1 ty
Sample Si.ze
Ac'i:ity siea ng facto'r :1..,'00 @00E+

.÷:-492 I.ke/c~ha;.nne :1.

3:1. b,,500

" energy of 65. :....eV
" energ.>y o: 2:'l31:1.,421.r..eV

3.,50006/ ( I. , OO":Ei+00X 3.50.'1+"()

. •2.. 857:1E05
DetlaC-,c:.; :i. on 3. :i a : "I me'th ,i

I:" methnod
Addli i :i. t i ona :. r'.nd,:m e,'r c' :I. ., 0000000E00
Add ci. t :L ,n- 1 sy.tema. i c errcur' : 1.. ,,f[;-f0[.jf0%E+(:.4.70
B:ackr oud :. widt h.. be. mm e. (b-.s 051Ž3 %
.B:a c:y .l..gr o und w i. cl;-t I ..:.asat: mel.:,ilcxi ( ha.•e 0t'1 -an al: a:'- ,: t'P~iiii.

C orr'e•'L i oCn--.
Decay corr:''ec't to d ate;e
De)cay duChI .In acqu.:i.siti.o::].n
1:) a-÷,::; y a>' ciu.r :LnF!• ,::-,:o'[ 1. la-, ,:1..; :i.(n

Peakcd hackl.grc:,und c:o're-ct:i::i 0nT

Sitatus

YES

WE-S

Commniients
:31 -.. ':..;--..20[? 7:1.2 300: 00

bi. q 5 Sm. p I:bc.

:1. O-Ai g-1.007 0. ' :
-I T %-N +- .-a -e, -.i ý.A
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2

ii
1:

TEnergy calibratio. n normalized differencea 1. 0000

U N
P::E-AK CENTROID

CHANN.EL ENERGY

I D E N T I F I E- D
BACKGROUND NET AREA
• COUNTS COUNTS

P i.: E A K
EFFICIENCY

•* AREA

s U in M, A R
UNCERVT FWM

2 NIM % '.eýV
SUSPECTED

N-.iu c.IDE) .i

•1018.66 1510.33 48. 121. 2.5 71E+04 34.007 1. 491 J.-133

s Peai:. f:~ails shape tests.
0 Pe.'.-t area deconvoluted

:I D E N T I F' Ii: 1) P? E U S i' I 'l A R Y . -:..x.**.x *
NUJCLE: PMEIK CENTROID BACKOUND N1L."T AREA 'Il 4 IN TENS ILr' UNC'"Z" FWHM

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 Si:MA % keV

CE-144
*CE-141

:1:-:1.13:1.

BA-140

:-I 3.':~I.
B{4E-7?
LA-140

RU- 103
i'A- --140

CS3-- 1.34
RU- 103
RU-' 1, 06

CS-- .137

ZN1"" 95
CS-1134

CO 58
MtN-654

CO--60

FE-59
C0-60

K-40
L.vA-. 40

2.31
5E.0.,,58

6M1..,88
648.51
'?(2 2.5*7
949.34

989.37

:1.07**2. 33
1.208.66
0,819. 99

1276.8 I

:1. 4 , 0(a1.p.594* 0 0

1.6 24. 71

2198.13

2.2X3.33
23450.18

253.00w

2918.49
3187. 00

283.41
i•c 3,,

326.,90

4"75.94
4'8 5.9 8

4953. S

14 13 C., 1 :)8C

600.70

610.33
62, 7'
638.26

660. 98
724.76,
25,'/., .4

*7`5Z C-.+
763. ''4
796 .50
811,,8:I
834 . 76

:1. 1.7 2.e:";
1.2.91.40

1372 8.'"!5
146(0. 14
1. 159 0

51.
EM.

47,.

24.9.

33.
6.

20.
34.

5.

13.:

8.
4.
8.
6.1
0.
4.

3.

4.,,

0.

(1

5.

3.
1.

7.

.3

2.

2I.
:16.

:19,.
0.

:16..
19,,

:15..

1.

:20.

i1.

.001
(7. OWL1

001
00:1.

f 000
00:1
0f..j 17J

.001
000

002

.000
.001

",000

.002

.000.
.001

.000

.100

ft001

000

41.2.06

2.26. 8

390. 51
371.79.

:1.88.. 07
802."7 7

1.72. 1.5,;
4 89.9'*1 .
130.64

97.-85
51.J.2. 0
11.31,9('..,

840.Cr)90

.400. 00
88. 84

659.00
1011,.05

31*1. 40

382.. 97

6:i. ,,:1 1 .

14 1.,4 2

714,J 4•2
I /ft. 42

.132s. iC

.,580,

,,344s;
3 6504s

,583s
559s
4 97si12

1. 7961)

,,0005
,,575s

:1. . 1.
f000s

,, 5J5s%

1., 495
. 000s

1.,, 470
. 4.1.6Cs i.

,,451 s

53&s

ft 505.5

s Peak fails. shiape tests
D P -akrarea convoLtted.
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L 1-1* S L M A R Y 0 F' N U C I... I D I S I N
TI"I'ME 01" COUlIT "l- f::FI-:C-fEl) LTMEt.Jl:ORl., UNC :..NITY

ILI' L .. :rxw: A(CTT :: ' :i: T Y:"1: V :Y TY C31..INT 1: NG

G3 AM IyI L II.:
2 S :i 01"IM

pC"i./LI. [TIFRF

<
K--- 40 <

M1'.1-54 .

FE--59 K
Coma'5 <

C0-60 K
ZN-65 K
ZR-~95 K

RU- 1 03,
RUI--1.06 <,

:r. -.:.. :. K4

CS---134Cs.:- :1.37 <

DrA-140 K
L...A.-140i K
CE.--1:L41 <
CE--- 144 <

K< I:O

84 58:. )(,/4t..0j :

3. 2033E-00
4. '9371 E+00
3.1610E.--00
3.,4=7310:}+00
.4,,8069EZ+00
7,;.7997EF'.+.00

4,. 1 2 p59E-+00
5.6.604E:+-00

3. 3462E•I.:.0 1.
3. 2402.E+00
4.77"79E!+00

.31 8040 E+-.00
8. 8.G6.1E+00

4. 78:1. 31F:+. `
5. 6104:1E+00
3,, 5.-.J .9E+0..C:J1.

wvxlu~e pr~intz, e.,

.+. "775 :: I:+04-:L
3,, 458h:i. 0-4-0. :1.

3,. 2750E+0[0
5,. 76631+00
3.,1485"5E.00+@(3
3. 49 ,E .,..p )
4,, 9451E:1. +00
8.6,',887EF:+00u2
i5: (,."1 ;?.4%V.[,I 0..+[iJ(')
6,,"7I.797E+ 00
3.'409 1.0:1.
7 6687E +0
4. Sal 8219E..÷00

:I. ,,5:L.;S IF:+O :1

6. 93:18 E+ 00
1, 94SW.-.(?01.1

IpC:i./LI..I.Rl:..

A Ac.ti vit;y printed, I::bLt ac:t:t:.:.'i.vty < I'IfDA
....... A ........... 1-W'---... '". .-- - ... .... .. . . .

TOTAL ACTIVITY 5. 9 to 2:Ži: '. 2 4 .. 'V ) 0,. 00000:0E+ 00 p:: i./I'... Ili:t
TOTAL DI-CAYED A[CTI:I:ITY C : 65.9 to :20.3:1..4 keV) 0..000000@E0--00 pC..::i./LTEI:.R

133.54 %

32.,, 76&
491.0a &
e:e1. 8-4 x
"756. 7: &
834., 84 %

1291.60 %

SLI Fl-M~
I*: :1. 44

SU 1403

RU- :1.06
ZRb-95
IMNl'-54
FE-59

A R Y 0 F
14 ý5. -'

364.48 &
537.32 X
636.97&

7''5.79 &
: 1099.I 'o ::5
:1..302. 50 9

Df I C-

t1~';.- i* 5

FI- 59
CO"- 0

A R D E '; j I) I A
284..30 & (.-.
477:;. 61 &." BI-:"7

,64'.70 % CS'.i..1 :1. 34.
661,66 % CS'1.37
7".)',,84 X S" :1. 34

:1 1.55 % Z'N-65
.14/60.8:1. % K--4",'i0

I"4 S *4.4-..4,:.,,:.:,,..:(. 4....:if

304.8 4 & SW-IG.4)
487., 02 & LA-I 1•.0

610.... 31'I ...P 1. .; t-3
7E4.1 % ZR-.95
8:1.0.r7. & CO--58

1173024 a C0-60i'j
:1.596,, :1. , LA.i-" I:.40

-Peak is p.arit of a muli].' : _ -indl ti < .TP-,e w -i::?l

n - I rt-. d U' :i. ng ,::1de'•onY'' 1' o Lu. i.n.
? -. PI.:eak I-.s'.: to: narrow.,
@ Peak is too wi.de 3•r: 5.1 F : I::,Lu ,1-. t F I-ilM,,
% IP'a.. f:i .; f s sensit.ibv:i..ty tes..
$ e -al.rk ide'nt-fif"ied:, bIut fir Lst I:,.: .: this:. nuc:l1ide

faile.d one'- or more qual'ificat;ti.on /'.tet.s,
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Sampl:.e descr i p'Uioii
TWW.-•665 3., 5 ITE3.r
01-.-0CT-2007 :1200 AMS

Spectrum F'i.lenames C\UserX5'?509.,Anl:

~o1
(0

qu ' 'i i io i(:'for "ma )io
Start time 3.
Live time
Real, time

Dead 1time
Detector/Geomet''ry IDs

-cU-' 200'? .14 14::34
8003

.03%
5 &

'I
0

D.etector System
MCD 5 Input .I.

Cal i braUion
Filenamet )g 3. Clb
Createdg 1 i .'.9-Ma'"-2007"? 11•:090 29 & :1.9-Mar-200"7 i.3:1453
ill t-23 GEOMETR2Y i1

3, Lie wate,' i.n i1B

IT

Zero offset 6.797 leV; Gain
Q';)uadr'*'patic :1. 9'E-5 ieych'anne 2'

L Ii.brary Files

Library Ma-t-c-h dh

Analysis parameters

S:;tart channel 120 for'' ai
• Stop channel 4048 for at
Peak rejection level 30.,00%
Peak search sensitivity: 3
Samp.e Size: ,
Ac-,tivity scal.-.t]ing factor 1. 0000E+,

.492 kerichannel

. 0i,, (2oo

i energy of 65. 91MeV
•i energy of 2031.402keV

3. 500
3,":6/( 1,0000E+00- 3, 5000E÷00)

= , 571E+05

Detection limit methodd
R'I SO •method

Additii.ortkal raidolm er.1 e3r'or: If,0l08(0E+00
Additional systematic err' or' 1.0OOOOOE+M

Fraction Limit:i .c00%
Background widthi' best method (based on spectrum.J)

Corrections
Decay co irrec x to. 5.date ':i. ciii

Decay. di ng cxia,'C.1: iln
Peaked background correction

Status
YES

YESNO)
YE:S

Coomments
0(A-. --'(3ic:t- U 20 2 0 1.2: 0c0 : (-0

bkg5w, p bx::

10-yxpjj-2(007 g:4C9',255" ,.
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eIg' y c:a i. di.f far i.n c n rm 3 1. i. eci d:i. * ' .. 1... 0000

*•4 *X 1*344 f . LI ~ I :[ :F I E D) P::' E A K S U Mli l1 A R Y * 44'.*.* .. ,-.3...*
I::PEi•AK CliuIFLJ]D I:BAC:(U1OLINID NET AREA,' FF::fj E!EFICI:ENCY UNICEIRT fIl.i:M SUSPECT.El)

CAI!t.EI.. I 1NE ITGY COUIT.S COUNTS * AR.EA 2. GMA % .ke, NUDL:: IDt
......... .. ....... S 4 4 + ' ' 4...... i4+ 4' " '+ 4--: 4.....f.4.4. 4

69':: .59 351 t9 82L). 91.,, :1.. 393E104 51.94 1., 224 C:E143 a
l.16,. •. 8.1' 6 1 7.,, 94. 2. 336E+04 24.11 :1.,, 794 XE. 1.35 I)

s Ie: k I.<•. 'f I :i. : .. hs ju'l a e atest.•
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D E N I 3: F]: F E ) P E A K. S U Mi N , : Y *****3:-***.-*3-*

NIULCI. :D I*-1:::PrElK CI"'TROID B:rŽCKOR(:,U.JNI) NET " i :1N"(' ,.ITENI,.S Y. u i!. I:.F"f- iF-WIM
Ci-IfIIIEi... :ENERGY COUNTS COUIc:'L)S CTLSISEC;2 3:I SMA % IkeY

- 4'-- - f-'÷--.÷.- ÷"-f"l-'"4.-.÷.. f- t-"4 --..-. .f.+ ..4 ....--... -..-f ..-.+ . ... ÷....;...4.--4 -'.-'-.. ÷...÷..-4 -.. '4 .. "4-- .......4 4...÷ -.4 ...{ ...f ......- + .-.

CE:--144

: .. .1 .:~ :1.
S-1 40

32-131.L..A.-1 40
LA ..- 14"

L..A..-.t 40
I:RU'..1.03

BA-140 :.4
1S. 3A:•;

FR.JU- 1.06
1.-:1. ..3.1.
;S--13"

ZR.-.95

UC i..5'14

1:0-5 .--5

I%,.'', 40

Z1".1:65

I.A"' 1. 40

,2:55.,,00
2,1 1., 42

603., 10
?L..',J.:l,, tI.U652 i 61

"-153. 03

975i9,i .',
+91 f .64

10'70 50
1.,-...•8,,66

:1.2:1.9 1, 9".:-9
1242.,00

:1. 277 6, 6(. (.)

J. (' 79

2.1. 44 ,,01

2.232:1.5 20

2533., 2,

-31 8,)210.

3:1.67(.s. 09

26,4.,96
M114.4-31
328. 9)3

47;;7. 7?;

489.1.4
496.93
53"7,,06

604.70
6:1 0.. ;, 3
621. 27
6138. 47
66:1. ,04
72:1., §2:,c:

31 :1.1,, 53

J .0 C.' :1.0
1115 58

: :1. '. . A, .

161291. 'H

:1.456 I 07

1.26.
59,,

ji.
'41..
25.

:1.,,

33 ,

21.,
:1.5.,

15.

EM

1.2"

Els"..

6.,

/4.

:1..

7,,

:1.2.
c5.

1.0
.1.4,,

(5,,

,1..,

0,
9 ,,

CS
.1.5..,,

4{.,

:1.

:L,,
:L. (,,,

82.

(3,,

4C.

,, 00'7

,001.
.0(2
000

00:1.,0 00 2I
.00.

,,00o1

,, 001

..000

f0001.
,, 00:1.

,,) El (.;-*

. }' ;11.2)2

000
'.. 3(;.. (9fl

002

0 fFj Io
,, 0 3.- i3

fir 0f1

,,l f0:
j, f04

Cf, +0

1:1. 5 1.8
.1.3.37 ,,p1:

3, .2ý7. 4 .

170. 39
508 ,, 70

"7483,, 33
232'. W:8
:1. 2.•'5. 3 (.*

447,, 2..1.

5 1?G, 3(9)

:. 33

50.32

:1. 2c. '?.. 4'

3.:1. L.,
50"3
32. I.E: 1
2.74 ,,'0

3:1. 02.,, 69*

:1. 020 . 05-,.i "'4

( f-f1''1

:1. if'] 0(j(2)

1. (25s

,, 00C0)s

, 57'.9
.1.. 79 1.1
:1.,,796"D

,,49*7..•.;

+ s3
:1- 0854

1- 44.]hý'.

,,/536

I.,, 0453

"f-f '3l'...

*. (..',-•:

s; Pea .. -a ' l. f a J :. :1. i s" .i e l ., (e. tb S..
1'D FPe-- .k -'-d.. ,.k ('. e' '-,Pe ,:l ,:. on-I IV : L k.tk edI
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A 1,1:
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IpC~i/iI.. ]'EIR pCI...liR p C :i./I.." I::,'

BE-.
K-'40

i I.i' .. ',. :,

CO-sf1

C:C.). ,I. (.IZR-95

RLI: .... 02;

C S--- 31 ;•,

BA- 1.'41

C2E. 1. 44/: ... .4

9.5. 505,-:2.IA-...011
4 . .*3. ,,-:.),. E',1:..(.'.;:I.
6 G,. [6 9 i.10

• ., ,,•i64 }I.''ZO1 ;. fl

< 2.. 2*.9t) '.,)F"'+4OU
/ 3 .1 36349ýi._O< 7.

4 . I'G!C3i6E-''E+00
3 1. 01.54 71E:4- 01

( .,4, , , ' -,,E "' ; [)

3 < ,S,, 3 .1 C W:I. • H'. .l!,-W(: I

4 . 53 10 W01.0

c: t::i /, :i: .:y,. pr 2:_. 1i .' .e .. ci it a.c'L i.v:.1 y K N )

M1sf:.) *.,a.l ~ 1 u' ".:.i.r;':.;r,,

2 E -, - :1.

* ,, -.3'8 i-E-0(30
4. C.71"54V .*00

".: *)(G •IL 4 c,., o)>

5. 4':. 2" 4 (+.;0 f*

7, 9 5y,:1 + (.s)(")

,S. (•.•-,2 '." 0 - .,'1 (3 9(. 1 17 ii:.'.. I + (.0(?

4,, 7•, 1:. 20

:1
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•+ 4 X.. .'.X . .3.x..>•. •'.', U M IM fR Y C: I'
:1.33., 54. I& E-1 145.44 %
3 '.7, '%. L.A'2-"1.40 364.4..." %
497,.0.'8 X FRU.-..I103, .537,.32k~ X

756..',72:i & ZIR-95' "765.'5 79 %•

" S4., M.-, I"'I54 1.I'099.. 25 %
:1.29:1. FE- 5 . f '9 132;.5. 0&,, 50

D 1I ,8 C. A: RT' D E: D) P:: ET A: K.

-. I31 47:.61, % E.-7
1A.-'0 604. 70 ' CS-. 1,4

.I.,. 661.,,66 % CS-.1.. 7
NB-95 "795.,84 % C-...4

FE.-5 I. ., 55 % ZII.-.,5
C: ) .- 0 G ,146.8•(: , 2 1. ,% K1•..-,40

: 4 .4,34 1% ,:i- 4-. I

4,7,, O & L:..-. 14W)

72?4.:1. &. Z IN 9I?:•. 1. /"! % L.F)..--C, 5

:I .' ,,. 24. '%. ." COj..-. 0
15I9.18 :.3 % L.A-:I.40

-leak.i, part: c'f a mu :t. b : l:. ,:.: traid t":i..; a'rea we"t
k . ' e s t .. '":Lr, . I v', .', :i. ul b : ::: , 1 -,,

X: -' P-:eak'.l.' f..ls sensitivity test.rc,0u

$I F... :idie'FtiFed, biu.'t f'1irst peak of tihi.s •S.,i.].ide:
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Sample description .
TWW-6766 3.5 LITER
281-SEP-2007 10:07 AMS

Specctrutm Filenameu C:\JUser\r 17695. An:1.

Acquisition information
start time

,Live time
Real, time
Decad time
Detector/'Geu:metry IDl

i I-0ct-2007 M304:01.
7301

7310

.13%
)s I & 0

Detector systep *
.MCB I Input 1.

CalibrationFilename(2 dlgl.Cli::

Createdu 14...-MaI'-2007 M1.36:49) & 2.-0l-Ma 2.-P007 13 52:. 5
MG 023 Geometry H1
3. ter wat:er' 1 in 1

I

Zero offset
Quadratic

-1. - 80980eV; Gain
.1:0E-07 keV/chianiieI "2

.501 ke~ichannel

Library Files
M11ainanyssibay
ILibr5ry Mat'h: W.idth:

Analysis parameters
Start channel

Stop cnhannel
Peak rejection level
Peal.k. search sensitivity:
Sample M~.•et:
Activity scaling fac::tor

2.. :i3. :
. 500

120 for an energy of 58.13keV
4048 for an enerf:gy of 2026.06keV

SOC. O0i&:%

14,P)(;'•000+0j / ( 1,. 00)E+00- P.P5000)+c )

2,8571E+05

Detection limit method:
RISO• method

Additional a rndom error'C)P.0 * .0i.E+0

Additional systematicr e'rror 1.000000@E+00
Fraction Limit: ,,000%

Bac kground width: best method (based on spect'rLum).

Correect io.ns
Decay cor' rect to ate
Decay diring acqu.s.t:Cn
Decay dclrinig i.i ec-tio
Peaked background correction

Yr'ES
Y ES

NO
YES

28-S. np-2007 10P07:8P

b:4 ..fglw. pbrc(

10-Au g-200J7 10 08M!, *431
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TWw-*67c;7 3."5 LITE:R
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S j:ec~t'r-m F i.leamale' CD \Llser'x876'71.A.fn 1

to-Il
fAc: q u i s i t ion : 11 :i m Far' inoati o. o

Start time a:
Live time
Real time

Dead time
Detector/Geometry iDs:U'

1.-0~ct-280(7 :11:1. 5:31
7512

7515

Detector system
MCB 5 Input 4

Calibration
3. ]. hariame 56 nD1.l. C].b

Createda 14-Mar-2'007 i5:1.26 41. . 15-a -c&007 12::07:06
JIG 1423 Geometry 14
3.5 .iter watai.I

Zero off se t  . 105 keV Ga :in
Quadratic .293E-07 keV/ch anne 1 "2

Lib:ary Files
Main~ ~ ~~-U hn]yi irr:2

.5:p CeV/chi ann

5. .i

Analysis parameters•
Startcha nnel

Stop channel
eval rejectaion level

Peak search sensitivity:

Amipie s:ali :fc t
Aciv'ity scaii.ngj factor

:1.20 f: c)."f e e a y of
4048 for an enie.lrgy of

30.000%
.3l

202.4. 3 kV

.3. 5L41?:'

:1 .. 00003 i-OS // c: 1 .. 0 (~i0E: 4 00* 3. 5000E+00)
= 2.8 571E+05

Detection li::mit methodi
RISO• method

Additionial rid eill?(r' 1..000000ME+00
Additional system;atic eraror 1.000000E+00
Fraction Limit:: ,.000%

Back:lC.'.ground width: best e a :ased on asiipectrum).

Corrections
Decay r i.aci t :)at

ec ay d u in gj • .i . i q i' a c i
•ec y durinrg ,:.l ,:.io

Peaked background correction

Status

N(O
YES

Comments
28 C.i-e-2007 11:42::(ti0

:i u.:igi8w.i pbi

10-Aug-2007 :I. : 0 : ..;1

11 ...



Random:J summ r . flin g liii. NO I
'Ii

IT

.1

EG&G OR1C2 G (i. I 75) WAIN3E 4 14W,,02. 96 :1. "1 .-OCT-2007 13: 20 u 46 Pane.".e
Ein:l'V i oe'Pc)'n'.nten'U.a lf : S p e-c:'I:;''ru in name i "76,7: 1.. Ain :1.

2

Energy cal :i. bra ion no'r'mal i zedi dii. f fferencee .4279

***.(X..C*X. ***-. ... U NN I D i T I F:' I E D P E A K
P'EAK'dl C'E rF:O I) BACK: GROUI.- D NIT AR1)E:.- EFFICj IF.E'NICY

C:HA,.I'IE. I -:I,.IH"L ENERG Y CO.0UNT.Il"S COUIN."TS *x AREA

S U 11 Ii (-) R Y .36*.', . . ,*.3..** ,3
L2I2IC1. 13, eT F HIJOL :i:DiTE:D

2,SIGMA X; I.-eV NUCI DEl_:Oli

.4--..." 4.F-..F .€ ..-.. ÷....+ 4 -4 t.- ......4 4..... .4...+.... 4..........- .....-.... .....)..- . .- . -.. ".-.4 .÷ .4.. .. ÷.4 ... . 4. .. .. 4- . 4.• ..- ... .... ... . ......÷. _ ... ...... 4..._ ..'F-- . 4F .... .-..,.-.

702.88 31 ,52 82. :101. , 68 EI-03 4:1. 01 1.1 45 P1,-214.
102.25 510.70 51. 18:1.. 2.065Q+04 24.38 1. 6:6 TL-..-208 s
1. 218. :1..0 0' (.3.- 1. 3 .:i.l 126. 1.Q642+•1,4 27.64 1... 911 13...2.4 s

s Peak, fa'; 1i .s shI,.x pe tests..
0 IPeak.: at'•".::: ,l'-..'Žo't'VO 3.u.'lted.

*1

34.

i ) E. N 'T I F' I E: D P E A K
H.IU.JCI... 1: DIE 1:l3K PEAK: I,) 'B:ACKGRIO.U'F ID NET AREA

u: ..Irl-qiiNL ENIiE:RGY COUNITS C.OUINiTS

S U M M A R Y .- ':..:-y - ', .-3 ..-. . .
INTE'•SISD'1T'Y .UNCER::'" F:'I..JIM
C"rS/S;EC 2. SIGMA % I.'eV

• . . .... ''........ . ... .44.. ... -. .. , . .. . . , . . - . .. . ,, .. ........... ..... +....,+ ... .+ -+.................

CE- 144

C33Z-' 1.I --- 1.-31.
06A-1:.40

1131

I.'A- 140

.2 ..- :L 3 '

..... It

RU 136

BSE". 1"7

z IZ -,-15 :

CS- 1.34

F("(1I-" I%30

I -'1.3 2

CS(3 63

K-140

iF...- 19k

26,.21;i: t
289,, 'W7
5(2, 64 '1.C)064,,.00
6 .'. 2 ,,' '00

656.27

C .'..) "- .';1 " .;"
i53, I. 0

974.20

1.02) (73 . 60
1. 2709, 254

:1. 244. 70

.1.277 , 25 -

1.532',0 0
IL47 (IC::i

15.94.,, (5

.I...j :." . ,;':?

162." 00
;-:c'. Ei '7 9..S 4
2199. 34

M-30. C-1O

2582. 6-7
266,4.04

29:1.9. 2'1.
'31.90., 60

1 34. 20
144.73

.306.08

223.221
36'4 ", 70
47G(., ,, 63
487. 18
4':if,,, 5&,
496.583

604,70

C 1 P.3
622.66
638. 71
660'..'.58

'2*-3. F-59
'75'7 .'':

76'2,39

794 .7
3:1.0 :('i'i
8,1,5,, 59r

:1.099. 79

1. 115. 1.

:1. 2 1.. 49
1 .6.'32 . 8I

:1.595.5

I. 41.
254.
92.

29.

33',

11..

(101

VA.

9.4

7.
6.

C.4,

6.4.

:4.

4,

':3

.4.

4i.

1 7.
28.

• 1.,

13.

4.

0.
1.
0.
0..

22.

1..

0.
:1.9,,

0..
33.

22.

0.

21.

"7.

.002

(92

004

.001

002

,,.000,.002
.000
000

()(OiCE' 0

.0(10

,,.003

000

003
,000,,003
000

.(2)01

.001)12

1752.4:1. "
I.8 '79..

,.¾ C.. 39
I 6[I2 1' 2.2
'I. 7', .41I

663.32
529. I

,,(.-.' 0

,$4,, ;2'

s. 03
6(1, ,G. 3'.6
:1. 0 2. ("2
4 8 9 :11,, 0

497. 55

400. 00

5~A 7. Q-C

3,,1.50C

125-, 70i"'. ( 43i0.I)

1 L' I"-

'0 , &

59"7s
437s

.2(0 3s

1.. 5790'.

61,794

,, 4:1. 6 s

.554s

86 8,E.

0 :0 0'. s

:1.. 5' 0s
.681[s

J1. ,,056:,n
:1. ,, 6 .".

,, (A, s

.. -P "f? .:' .:i. - '. a r e ";es- t:-k
0 P eal..' ar ea U:le,::o '.onw:c1. "'.tted c,,



EG&G C:'FE:C< [ V - I ( 175) WAN3 14WR02.96 1.-OCT-.2.007 13246 Page
ECnv :i ronmental :L:n. n ame: S l:e c tru name : 87671. (1n 1.

• LII-I II A R Y 0 F N U C L. 1I D S I I I
TIME OF COUN1TJ [fTIME- CORRECTMED UNCER-TAI:NTY

NUACL DE (C mT. AI C T : y -rT Y COLJUNT I1 IG

S A I' : L E
r2 GM

*X. *+)&X"X)'

1:)Ci/IITIEF; pCi/I..ITITER

- .+. - +. . . - - -. + +- , - + . - , -. - _. , + 4- . --+ - - - - + - - - - - +. - ..4. -. +.. ... ' - - '- ......- -...4.

BE-?
1/--40 <
I'.IIN--54 <

FE--59 <

ZR'-95

I',NB--95 k

RU- 103 (
RU--.06 <

CS'"-.1 34. (

CS-.137
BA- 140 <

LA140 *(

CE-'144 K
< MI. A

2.,, 6701.E+0:1
7, 3S001E+01.
2.3,69GE" O.0
S. 21.,'46Ev+00

.1. 6734E+00

.0'. 0. +00
.!., 95 •! ' E-+- @0

I r I9523E+W(~05 .60:1.E+7:00

:1.. 9477E+00
i2. i520E+0:1.
3. •2600(.. E+00. .:1(f

A. :1.41 3 ;000
2. 571 7E+00

b'. 2342E-0-
" f" 9 EI +..
8.. 85,L8IE+4"00
'2. 96970C01-l

va ]. L, :r:i. ned,,

1.61. . .E+.0 :1.
7A, 3,OOE.',Ol.1

2. 4389E-+007
6.4073.E?...,+0-0(.;'•

1.. 9002E+00

2. 0257E-+!_00
4. :1. 06B:E:.I()E-+-00
c., 7999.•E00

2 .. 4494E+00
2.51 26E+0:1.

K~, ].7O1d00W3..1.790.E+00

2.5738E.',0
1:.2619E+4't.
4.351:.pE: I+10'
1.1..1.685E+0:1.
3.0650E" +0:1.

I A I::',y p:Ti.nted, , b:1u't Aat:i.v'i.;vty < I"IDA. - t
............................. ........... ......................... .................................. J U M M A R Y .......................................... ............
TOTAL.. ACTIVITY :. 60,, :1. to 2024.4 keV) 0.0000000,.E+00 pCi.!/.:liTERl-
TOTAL... DECAYED ACTI:VI.Y C 60.. "to 2024.4 ke ) , 0.0000000.E+00 pCii./.lTt'R

a********x,...x. S''' U. M-M
133,54 % CE--144
328.76,, " % L.A-140
497,,08 % RU---,L'.3
636,,97 1-:1.3:1.

/65,79 % NB-
1.099.25 X FE-5.
:1.332,,50 X CO...60

R, Y C F I) 1 S
145..44 % CE,-1.41.
364.48 X 3..31.
537.32. % BE:.A-':14.0
661.66 & CS-1-37
795.84 % CS-:134

:1.1:1.5.55 A ZN-1.65
:1.460., Xii K I/--40

C2 A R D E 1) .P- E: A
.284. 30 & 1.1..*31.
477,. S I BE---7
61i. ,, 33 RU :1. 3
724. 1.8 % ZF..'-Q.95
810.:77 % CO3-..-58

1173. 24 & (CN3..60
1596.,,1.8 % LA-.1.405

3.:04,, 84 & .]:'."A*-- 140
487 .. 0 2 X" LA-.I40

21.,84 % I:,1-.0

756. 72 % Z7..-.95
834. 34 & MII--54

:1.29 1,. . "G , , F:E:.-%,

S- :eak is part of A mu].t:i.p.l2.et and tnh i. area wen't:.
ne .- t i ye:-i .t .'.:. n q d econvo 1 ut i. on

'? ... a. J:,:?. .- :i-is too "a'~ o ,

@, ... I :i. , " w-: cid e at.; FW25M, but ::.. ,.:v-t FW-1M1-i.
% -. . i :1. I ,'.y; j. t :ai. fa'y ;e- ,
$ I- '.1' ' d- en Pte:a:i. id':i ,d, b:u't f irs..t :e.: orl ts h is nu.,cl.d.i.:e

Sfa-i.l Ied one or more .)ciu.].:1- i.(cat.i.o' I, or s: st
- I - 'Pea.'di'vity hi. ghe I r s:, -I::'• .: c 0'•an , . ' :i. I] Ut Ce'C'l. i. nut g r. ai-il e.



.1

EGG& ORTEC y3 (175) W'N32 1402,96 1:1. .-. COT- 2007 15: 41. 55 Pa gE
Environmental Inc Spectm name: 8"76/2..AnI

Sample p di.escription

Spectrum i' 200lnam:i •sii Use\862.S An

Acquisition inf'Format ion
• S'tab tinme '-'2007 13 25: .2:.'5
L.i.ve time 8190

Re'l time 8:1.93
De.-a.d time .03%
Detector/Geometry IDs 8 & 0

1M1,.B 5 :1npiut '4

Cali bration""
Filename : D~gl.,Clb

Created' 14-Mar-200"7. 1.526u41 & :5-Ma'c.-2007' I12M207 @6
MG 123 Geometry 121
3.5 Li-tJ'er wat-er i n MB

'1

I

al!
1T

Zero o f fse't,
Quadratic

9.105 ke/ '; I-an
.253E-07 keV!,:channel'°2

.. 500 keV/chan'nel

Library Fileisi
M"ain analysis librarf-y::

Aa l ys i parametes
Start
S3t;opchnePeak rejecti-on level

Peak a-earch-.'i ensitivity'
Sample Size::
Activity scaling factor

2. 5i0
.50

120 for an'C eriergy of (:'. 0 '. 0i1.'.e.
4048 foor an energy of 2024.36k.eV

30.000%
3

1. 000i'+06/( C1 000@E+00' 3. 5000+0"0)
= .2,8571E+0: 5

D ?'zetec:t' ion C)' l:.ii:.mit met'hbodi

Addciti:i'Ui.ona:i F'rando~im eror'C : U,00000E0

Additional system'.tic 'rr'r: :1.0.00000,E+00
Fraction L:i.mi'b .000%
Background width: best method ' .(based on spectrum).

Co.r'rectionsDecay cor'ect to date

Decay during acquisition
Decay during collection
Peaked ba.•ckground c..:orrection

Statusa
YES
YES
NO
Y ES

Comments28-Se---, 2..2007 14i: 1x .'3'0b

bi- g O..w, pbc
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, +-. .4, ---. ÷-++ ++- 4 +.+..• -+- + +. -4-+ -+ ,...÷.,-,÷...... + .. . .-- -- -- .. ...--4 ...4

782. 33 3:,.1 . 21." 68. .1. 9. 1, 1 1 .10E'04 30,. 10 1 . 31.868 CE'143
1.:21.. 72 510:. 94 65.. 1.63. 1.. ,,61E+0-r.4 27. 11 2. 051. TL.--20 s
:121:7. :15 608. 66 47., 1.01. 1. 322E04 27.52 1."79 XE.135

" :: k .fi.). s sha pe test:.

D) Peak area , econvo :l. ;.:te,,

I D E N IT I F I E I P E A. K S Li I' M1 RF Y
NUCL.3:DEC PE'AK:r/1 Ccu:v'- 'TRO:i:D BA-iCKGFOUID..II) NET IREf- :AR, I'NEiiNSI:i'TY UNCE:FT FWl..t

CI..: illE.. E:NC IEFGY COUNT..jN1rS COUNTS C" S/"SE.:C 2 SIoiv:.ch 110; I..:

CE'.-.144 26-7.',30." 13.2,3. 74 1.5 W..0-9r 5 . 6i
C'-.-..1. 41 2 ,!-39 0c1 :144.6 159. :1.8. c 1. .5 (-.)4.'. . (,, 4 , . ;

1-13:l 5641, 1C.2)8 ,.1 4C .-4,'., ½., ,, 0 1. . 1..5 .

LA-'i1/f0 65.24 327.7 56, Jf . @0(-1 fl 1. 1. 68 .792s

"€1-1.. :R 3 6.. ....... . 0 :. ..... 909s
.'O.,• *3,): •,. :• :i'" j,8 : ,, .. I ,, ? (.•.1"7(7 7 3 [,:],, ..x t' ,:., r: ;I..-...1 . '.1 ..... . 0, 0 :,4-.e "7 E 11"'5 1 . 4.1 .1,00:!. .1.1 6 , 000gEs

L.--:140 975. 2) 487.73 3 , I7 . .00 13 ... . .. 014
RU-.103 99•34' 497.49 I5., . .. 1.002 2304I. 873 46'-7s

I':", 140 1 373' 4 5361." M . A. .. I .... £J]i'3 6 1  .31 .: 1.8s
CS,.134 12:09. 4 6 .10. .. 000 1 .0 ¾. 01 : i. ,, 31.,).
RUj-~10f~3 .122'0.50 6104 .3 124.+. ... 001 3 I 31.'20 1.. 91
RU-I. 6. 6 21 .6" 2 62•- ,,48"'"i. 2 .) ' . 82 8 f..

I 1-3..27 .• ,21." ,6,,7.1 31. 24".0 ,3 9 . ': i

CS-137 4321 6...06 -661.: 2 :1. -'. . I? a £:1. 5 , 2 '. 2 1. sa
:'?, 144S3 51 724.34. ,0,.. "L3. .: .... 2 .4(. 79s3

Z R-95 :1.51.3. 4 757..... 17. 11 I 0, (' 1 a.4 4. 3,,
ilS<)-5 15,30.. 00 765.09)1~,I. ,0~ 10..) .820s
CS.-"134 1593.84 71. 20' ' .... , 2 LM,3L ..1. 04. 6 a 632s

,0-58 1..62 1 .00 610. -3 ,' 1 .... 44 .2 a. 000s
C- :.54 1.66.c. M' . @1" • r''MH 59 .6.,42s

,---5' 2197.39 1: (1. C) 8 -. 1 E-1 ' :1. 2 E "( :. 1.9'4":1.
ZN, -65 2233:. 00 '1:1. ..16 6.34:,, 1 a 57.'1 2L,, ', "7 ,/its
CO- 0 R346*.13 1..73.. 2 0 9.i..l " ,,' .. 54-:.s
&E,-59 25S3.07 129: .' 1., V. : ,. 4 -,, 27 a '3
COI-.*5 2((..0,4, .] 1332.62? 2. . 80 :1. .; '4.. G Lu,.

1/4----40. 2920,-06 1 "460.22 7.. . "' ., 2 , s42s
A-140 3139..50 1`594. 9. (70.. 4.. (". 00:'.".

.Pea .area , econvot 3 t:,ed
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I
7fEi&@ ORTEC c V - 1 175) WA,32.-. ." ..... 9- : 1..CT-2..07 1.I 5:, Page

nivi.r o inmen'ital :i.I " S pec:.t:ru.m name 867672 .. A'n 1

S U M M A R Y C F ,I U C I D 1. S :r 11 . A 1 ID I E..,
"IMl- 1OF COU:TCI (Tl ID TI.IM rO I lily C> CE T"AII-; .-.. ,.

1,L.(.IL. Dr.. *:[I[E ACT]: V1 I "TY (.F::I' C, T I ( T Y C[OU.NT,{I" 3: 1".3

3

pCi/I.I. :: r"ER

K-48

FE-59 <
C[,0-60 <

Z1,-65

I"I) " :?) * 5 '(

U-:1.06 <
R U..- :1..". . ,

(S- 134<
CS-"" 1 37 <
BA.-140 (
LAf- 140(
CE....-:1.41 (
CE-144KC K ... . <

.1. Q 0 : E.. 4 .0:1

1. 32, 9E"0 4 L- (.

:1.. . (-38 f., IZ+ *)
3.6549 E -00 :
5. 0667E'[00
2. 70.37E+00

4. .3,4.. : 4r I...... :.4.6S ,IE*+ o.1

:3•2160.E00

62. 435:L9E+0(.
L?.': ,,G 35 1* t .*. :rj :1.
-..t '.tt ;y." 1. itel";':( ,

t)C i/LI..IER

-.--...... --......

2.. 35,8 2E01-.',- ,.1.

0 .45,I.E. +(. 0
6.. 5627E 00
1. .,444r..f +.0.
1.4 . 2 E:.+.00

I:.;, :' .'. ? (.3.,,493S7E+0.0,]

41.42,14.3E+0.,:1.

,'3•..25 4G1i,'',)[

2..

8.4. 80 0 7E0I0TJ
2':.,,4 2.69E1ii',"

I:A.W"9. I. "TEI"I:R

:1:;

ý.- *

A Act :vity print. ed, but actit y <'i. t A.
..... .... .... ........ .... .... .... .. ..................... :................ ........ I.... .... .... -. ...... .... .... ... . Sil I... M1 M A R ' Y . . . ............... .......... ............................... ....................

T.TAL_ A I' VTTY ( 60.Q,, t "o 2024,. 4 -'.eV) ,. .0?OO OOr... . pCi:/LIT ER
TOTA.. DECAYED ACTIVITY ( 60,. :1 to 20 4 .4 , V) [.'. :Ei':"3(D g;' :+r, I'C 1.iI...'ITER

1 3.3.'54

3268.76 &
497.08 X

6.:21.. 84 &

834.. ,4 %
129:1..60 %

S U M [ A.

FR.j U- 103
/Ft~..f--15O

MN-.54
F E .- ' 5"7i',

R Y 0
1 45.44

.364.48
337..32

6363.97
-'(75 .79

1.099, 25
1.332., S0

F ". ) D I S
CE-1[41

%, BA.-1 40

x I "-'.
%. I'.I ... : 9NB -. ...

FE."0.--59-,

C A R IE
2."84. 30
4771,, i
'@04.70

66:!.. 6(2
7,95:. 84

11.. 5.55
1460.81

* I()

C,
,,/

l ::' E A:'

BE..7

C-•EF--. 1.34
CS..-.13 7

SC.--34

Kf..4

304,.84 % BA,14i..-. i:.,
487,,( r.02y % I..A 40
6 10. Z3 ,, . RKT U F...- I.:].W3

Wa..'. 6 A ZR-95

80.7,7 % CO0.-58
:I. A. 73,. 4 L COV....--j
1.596. 1.8 X L..A-1I4[.0

Pe .',-:ak :i.,s partb of a rru],'ipl.e.t-:': and: "tl,:is ar"ea- we'.:nt:ne- at-', d..ur.'i: ng d ei,:nvo t ui . :i. ,:. i,

? - Pe.k :is ito, narrow

@ .- Peak'. :is :) too .. d: .-; i::iJe at "M, but' ok at FWHII.
% - PeaI fails sens:f.t:i.tivity e t..
$ - Iea.. i.de'ntilied, bu tfir " peai. , of1 t:h:i.s nu.cli.:i.:d

Sfiled one or me qua.li• i. on t:estas,



EiG&G RTC .: V n 1 175) W:A132 ]41A1t.2, : 06 - O CcT--2:007 .15 .31 Pag
i~i-v:icc +-:vii :;.'-rn 1 'Ine Spec:-'ru.m nam+ a M., . (. i 1.

Sam :I. e ,: '.::r' pti o. ,::n
"''l',W ..-." ' 13. 25 L..ITEr:

03..0CT-0071.2sO K 0 G)

Spect:rut-m Fri..ename g C ' \., . r\,.'4"" ' i" ,l.

to-i(AC;l u :i. s :i. 'bI c:.on :i. n I o'rnu'.it:. :i. On-
Start i me (
Live t; ime
Real~~ timeX::,ea .l -t :i. rile
Dead ti:/.Dme

SDe'te,::tor/[>eo•.metrbry IDs

6.-.-ct--2.007:
1 2119

:1.2:1. :19
,,03%.

5 . 0

Detector s.ys; e
Icl:x'. ,s i: inl::.uvb :.

Cal, :1. i n I - :i. oin
js:: .en~al C- 2 25 c:1. ,, C :I. b

C'r:.ated :1 9Ma'r-.' :: 09029 & l9-Mar-..c07 MIN3N:: :,,,.,
MG -023 GEC:iOtETI.Y 01:i.
3 5 [..:i..t:. r 5u.-'::r' i. M- :-l

Zero offs ". et
Qu dat': i -:1c~

6.,797 I.r;.l.. Gai. n
:i. 93E-05 i '-, I'e"/ ..: ]. -2

, .49)21 1--/-.eV/channe.

Lib:rary F'i.l]es
Ma il-i, anal y >'si..s- :1 bra .:
I..i. lhr a-cy M.-S .-b i U: 1c- I -,l~idt::

Anaricy i ss paerameters
Stl.avrt channel

Stop ch'-annel
Peak rejectn :. o n ? ev.l
Pea-.k. sea-rch seis i.t i vi. ty
Sample Sizes
Acti:v :it y s•alnig ftac-to::r

2. . i. b

120 " f::o:'r an ene' qgy of 65.,91.keV
4(0)48 for -an enecgy .f -03:1. ,421.:.eV

30.0 :00%

f ,500
.1..000@E+06/( 1. ,, (.0(-;Xi+(--10x. 3, , .;(,.".j100E+00)

=": 1 .,,8571.EIM 0J5

Deitec-Itet:on mit method
R :i: SOs met tod

Aid d t i. on al "randoi e'Tm 'or' : ,
Ad d it systein a t: :i.c errors -. 00000003..B
Fr: ' a ct:- 4:i :. n . ±in :i. t: ,, 00 0%
B'-'ac-kIr.r'.gound w:.dtl.. be: st methUIod (base an,.-e, ':: -. p.',::truin),

C orrecti- '- ions
Decay or'e::;'to ':a e
Dec~ay duT'inU a,:-).q'•iti.:)
Dec-ay i u" :i. n a cg 11 -,:' .i. o1 i

P'eak.:.ed bI ack..g, rounid c::o'rrec:tio::,n

Ii I:-s-;o'' I:b" :. oin :t n'tbe-, nv-at.1.)
G,:.:. o U try cz-oar' veac-Ui.'t :: i o

.i-: ai:i .. s
YI 'ES
•Y I.:-.: I.-.**,

NO
l. .1w. pbc

:10.---Am q--" o7 "9 " 55::.-42
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2

'1
.1

*1
I

I
I

I
.1.

Enrie ' c. a y l' ,a i. b::,r-at: i on 'no .r:.:Liz ed ,. f f .- ':ncen 1 ,. 0000

•~ ",.:.3.(. 3. .3.. x.. .:.:xx'?(.•.y-• * .u
P::EAK CEhI'TROID

CH"ANNlEL_ IENERG'DY

1 : ) E I4 T :1" F: 1 E t )
B-.ACIK-,GROUNDI') INIET AREA

COUN.TS COUNTS

p P E A K

* AlRIEA

S IJl III fM' :.1R
UN',C'ER:T F:'W..M

2..SIGMA X I.keV
,:US ECTL. E: I:D

NUCL.I DE

69:,18.54 51.,1 7
1.21:.6.'7.1. 608., 70

..99'.
31.

162. 2. 492E+04
11.4. 2. 830E1+04

32.33 :1... 3S'9 l::'T..2l. 4
23.,,34 :1. "794 XE:-:135

4
X) .1

s Peak.- fai :i. s 5l'a ae .es-s..
I) [r ,),.: ' care ec.' ':

• .),.)ex:x,-.,:.x.x.,;x.x.-e. I D E N'. 'r I
iUCL... IDE IP:'I.,AIU CDIEI'.TRO : :

(:: I, I II rI I:.ll iOy

I

F:' I : E D

C: c)UI"I"F'.Y

Pt FE At K

C::OLU ITS

S U I'TI M ()A R Y t.J[l.; i:... ' .(.,...,.
I: I'. [-*,I'TI *:'I..SITY. UIIVF;I ' F NH
CTS*,/1:1i:C l'- ,2 GM % .:.,..:.'

FCE- 1 415CI(-. 1.44

1-1311 '...l I1 4]1

I .- :. )1

LA- 146

BI!•>.' I"

L..A-....40
RU- L""1.03

C S--.1.34".

:'U- 1 06
CS""13.1

CU -. .:t,';;
ZR-.-95

I"I"' I... /4

CS1143.
CO.--.58

MNl...-5I43
1 ::*1:'.-: 59J

257. 32
2"79.04

562.00
603. 00
654;, 32
Z.7,20.67

972,,.3;9

:1.075,, 39
:1.20.8,66

124,5, 31.
1.269.,4'7
1I.31:.6.008
:1. 448 ,; 50
:1513. 63
1533. '4

: 6 "('., 9..5

2'.3 2, 00

2. -347. *,,.-6
• ( ,. 3.. 50:4

,6::5.a0.00

W4:2ca (a(29):1..5),, 213
31:. , ,' @0

1. G3,,6
.144.33
284.:1.1
304.,38
329.78
364..I I

478.25
4.8, ,' 38
498"-.S.04
53 :;8.4t9
604."70
6410.33

622.,92
•634.93
658. p7

24., 01
75..6.45 ':•C,.. .4%

766, .47
795/ 469

0,7:1.23.883'4.. 17

:1.1 :1. .3

:1. 2. 91...6
:1. U.3.i ,, 6

, (1).j54
59 (.*81100

187.
79.,
27..
26.
63..

2:1..
7.

28.

34 ,

42.

35..

1.44

:4.
5.
5.
0,.

4.

2..
2..

5.

0.
0.

16.
:1.,

0.

36.
:1.2.

:1. :1:.

(I.2

'.3

1'

:1. 5..

(3..

0..
:1.2.;.

006

,, 0 Q-

.000

,0 0 :1.
.000

1(1..)0

0(0

,,00

,, 311

,,000

.,00:1.

., 00Q)

•(. 00:1,

,,0(:1.

.010

..0(;f :1.

:133. '
450., 40

1039. 213
:101. 2• 4,8'.'1 9A•2..2., 4

'24. 41.5

2:1,7'. 6"2

4.6
69,. 0

443/, I
... , (.y

IC-).,t :1. 6,,

41. (R.6.
487.34:I

2 7 6, 4
82e1.. .: .200.00:L(;30 ,,i:1.

4 :. 0'i'..!:1

4i". I•0 (.4)0-

4 7s

,,- 0 Q0s

481.s

3s,

2..280"s

:L. . 7.9 1. D)

0:0;ficq)

1.. 551

:1.. 4 :

,,fr'),i!

7:1. 0:::

:1.., 6'7.3s
,,20;:s

:,i{.•

7.'; P r.? a . '. "f a ai. s a i po, ' •.'..' :, . .t :. ..e
D I:e l... .'" :, ,l,.. o;vo .';e ,



EG&G ORTE:C G V "I ( 1.75) WAI',32 i141402, 961 06-OCT-200•7 '15 06• 31I.'age
IEnvi ronmenta : Inc! nan'e 5".3.;

• *.*.-*:, - L.I IM I A R Y 0 F t Li U C .. I I D S I ,1N
TIME OFr COUN.T TIME COFRdRECTED .WCERTI'i TY

HI.t.CI. I D E' ACrT1 V1 T Y A C2T 1: 'I:T: COUNTr". IG

s' () M F..' I.-
2 SIG MA'I

pC.i./' I.. T IE:R pC i/I.. :E"TI.IR pC' i/LI ''ER

lK-40

.O-60 <
C0"'65 <
ZR-95 <..•LJ...1 ;

*RU-103RU-.106

* -"-134 <
[ :' -1 3'7 <

BLA-140 <

C"E-1 144 <
< MDA

:1.., ,94" *,13 Ii. + 01:I

2, 91 1. EL (a00

4*..5. 5 l'.E9I+-00

3,. 454,7+0 0
5.1504+600

,. 9774E+01
2. 1 9,c-21 E[i-00
4,,.4650+E. 00

4.6891) E .,00

1 ,, 564:1. E+0 1.
4. 2499E+00
5 001561E+u00

• 3..46941E.+01
value 1 i cr:r :in

2,. 024441;r+01
7, 41.43Et+0.1r
2. 9295E-i-00

'4, 3514F.+00
3,,. 706,6-"-+.]00

B. 2.72.'0
3. 47,61E+:"O0

,,3:1. 0 8 E + r,. 0,,93036+.:IE:' "00

'4.04 fO

1.,. 0055E+01
3. 361 lE .1..i@. .
4. 4773E+00 c
4,, 63:9.3'F-;-00.IO

1... 83"93810-..01.
4. 99.9)2rIE+00YO ,"
5.:345E+00
•3.4947E-0:1,

A Ac't:i.v:i.vity pr-i.:nt: ed, u:t; act':i.vi:t y ( IMlI) '
......................... .... .................... ............ .... .... ...... : ... .............. ................... F.. J Mr M1 A I"" Y ... ............... a ........................... .... ..................... .. ....... ... ....... ....
TOTAl..I AC-TIVI'TY ( 65.9 t9 o 203D 1. , 4 k.eV) 0,, 000Q) ..;00[.EVs"]0.W'.00.L I TEIR

TOT"9TAPL 9E:gylD A :C"IVI'TY ( 65.9 to 20-31..I 4 I.eV) 0.-00000016+00 t' :L /!...:ITl:ER

,(.. .- (-. *-, ..-,-.. . ; U. 11 M
13.3.54 X C-144
32.876 & L.A-140
497,08 & RU'---103
6:i6.l4 & RU-'106
756.72 % ZR-'"95
0?34,S4 X MM,-..54

129 :1.60 % F..... 9.."4 .(~ % I..,

:-Y Y 0 F D I S '
4.5'.4 & CE.1 41

364.48 % 1.-131L
537.32 & BAr.,:40

636 97 & I-1.31
"765,,79 %•' NBlT,-'-95

:[1099.2.5 % I::E""5

133.,--.50 ,.," CO-0'6."

3 R I) E D 1 'r F:A
284. .30% .I -
477, 61 % !-.7
604..70 % CS'".-134
66:1.66 & C'S-1.37
"795, X4 % CS.--..134

1115;55 % ZN--6
1,460.81 % K. .....4f

1K , S l.g ... )..-f. . M.

304.34 % 1`<A.14, 0
48'7.02 L A-.. 14,.;,
6.'1.0"] 33 & RU-'103
72.4.18 10. % ZRl--'95
E010. :,,77 C [0'"58:,

1.1. 73." 4 %2 C C " 0
1..1.•:, , L .:L-A-1.40

PIealk is part o'f a rnul':i t::,le t and tLh:i.s area went;
negt i, ve cWrin. ,econvo .u.it.t ,

': - p. -a.,..-:... :i. S tc) "{:0 <,a.TI•" O ,,0

.... is. t w de at, FWr W.. E, bu ok at FWIIM,.

%.. .. IP a fa.is sensirtvi.tiy tet.,
$ .. . I:' ..'. : i ?dent:i.T":i.e.',d, bI utl.'; t ": - I:. , of1 "'h:i.s nu'c .i.de

failed1.ld C mor. . 'a1 I I.i c ' :i.onn oes s
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1

I
I
ISample description i

TWW-6770O 3.5 LITER

S , -t'- 'T-2007 A O 3 02) .r.SgI:

S pecLfltrum -:...c~f' "tJr~t/,'?, I
iT
IAcquisition information

Start time 13-04A-2007 1IN515
L~ive time 7491

.Real t i.me 7493

" Dead t:i.rne 0 X0,%
beC' Iecato:'/Geomet.y IDs 8 , 0

De•','tect'or s y .. te;,::-

MC: 5 . npu.tI) 4

Ca.librati~on

Co at; a e'.e : 1 ,, 2007 1.:241 $5kr-207 12=106
1.3 .54.3 Geo e tr y *4 -
.3,,5 1.. '1.',tar wa't':or : in i'it."

II
1.'1~

Zero offset
Q..uad rati c

.•. 1:5 c.YeVg Gain
o 2 9 3E-87 J. [ kicha'e L'

.500 keV/channel

Librar y Fc:iles,

Librry MtchWidt-h::

Analysis parametei's
S ta.....• rt c h an'n :l.: :I .
Stop oh annel
Peak rejection level
Peak.' search sensitivityr
Sam ple<.- Sizen:

Activity sca'•ling fac:.tor

2. lib
.,500

.1.20 for anr energy' of 60A..l. iV
4048 for an energy of 2024,36keV

30. 000%
~3

3,. 500
.,006MO'E06/( .1. ,, OO.:.E+00x 3, 5000E+00)

W 8571E+-.5*5
I)oetect; 1on 7. 1 rimi'l.'U method.::

R3 imethod'::
Additional rU'a ndom error': 1.00000@E+00
Additional -*ystematic ,:*,trot.:. 1.0000003 O-+0
Fraction Limit:: .000%
B.az,.ckground width; be:.lst method (based On. spectrum),

Cofrrec:t ions
Decay corre.Cct. *Uto( '::ito

Decay during acquisition

Dec.a-cy during c:.olle.:,cti:on
Peaked ba.-c.kg rou'nd ,:or rec t:i.on

Status

YES
NO
YES

Comments
03.-Oct-2007 13:00,:0.

bi g•n8w, pbe

:1 ... ()A !;Jg .--• 0 (,".Ye" 1. 0 :: 5 :1.
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:Y, o rc:.1,Iil;,P•.1 Inc."' .':I.Sc':::t um na•...i n.. i ,'x ' 7p,7,9.An

I..

Eine'rgy cal . :j. 1'aci.on n':ormal:iz •Ie,::d ,ii. F Fere' ce': :1. ., 01?) 00

-',-x.--* ~ .* .:..* U N J D E 1 .T I F I ED ] I::) E. A
PEA:K'- CEINtR:OID IBIACKGROND ET AiREA EFFICI:EN'ICY
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-" T.Environmental. inc.
Midwest Laboratory
an Allegheny Technnologies Co.

PRG-33
Form L--4 V--. 10

Counte- ID:

TRum
LSP-2000CA [

LSP-2500TRI/AB I
TLSP-2300TR l

Init. & CountDate: 0 ,' / / c /)-7
0.1003 2 g STD T-36

BKG BKG Sample STD STD STD Date

Time Counts Time Time Counts Actvity Issued

kOO O19C •O O_0. OTBf 1003.78 01/18/2001

Sample ED Volume Sample Remarks
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--- ':5Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.
PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

Sample Count Time (min.):

Background Count Time (rain.):

Background Counts:

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRI/AB,
LSP-2000CA or LSP-2800TR Reviewed and Approved by"

Date approved:

Date Counted: 10/19/2007

Calculated by: Rick

Date Calculated: 10/22/2007

100

200

1081

Standard Count Time (min.):

Standard Counts:

Counter Efficiency:

-200

60733

0.195

Sample Coll. Vol. Sample Corr. pCity U. 3.00 4.66
ID. Date (ml) Counts Factor Sigma Sigma

TWW-6760 9/25/2007 13.0 543 0.996 4.447 ± 101.463 101.464 124.075 • 192.729
TWW- 6761 9/25/2007 13.0 734 0.996 344.227 ± 112.750 122.082 124.075 192.729
TWW-6762 9/25/2007 13.0 758 0.996 386.922 ± 114.089 125.639 124.075 192.729
TWW-6763 10/1/2007 13.0 819 0.997 494.981 ± 117.316 135.258 123.960 192.552
TWW-6764 10/1/2007 13.0 744 0.997 361.683 ± 113.205 123.430 123.960 192.552
TWW-6768 9/28/2007 13.0 494 0.997 -82.683 - 98.313 98.954 124.017 192.640

cv =Best probable result.



- ~ Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.
PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

Sample Count Time (min.):

Background Count Time (min.):

Background Counts:

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRI/AB,
LSP-2000CA or LSP-2800TR Reviewed and Approved by:

Date approved:

- Date Counted: 10/18/2007

Calculated by: Rick

100

200

1081

Standard Count Time (rain.):

Standard Counts:

Counter Efficiency:

200

60733

0.195 Date Calculated: 10/22/2007

.~pGi/L
Sample Coll. Vol. Sample Corr. Activity -+ Error T.P.U. 3.00 4.66ID. Date (ml) Counts Factor Sigma Sigma

TWW-6835 10/5/2007 13.0 483 0.998 -102.133 ± 97.498 98.483 123.884 " 192.433
TWW-6836 10/5/2007 13.0 441 0.998 -176.734 ± 94.741 97.742 123.884 1 192.433
TWW-6837 10/5/2007 13.0 535 0.998 -9.769 ± 100.807 100.816 123.884 192.433
TWW-6749 9/27/2007 13.0 762 0.997 393.916 ± 114.275 126.210 124.036 192.670
TWW-6750 9/27/2007 13.0 569 0.997 50.685 ± 103.040 103.270 124.036 " 192.670
TWW-6751 9/24/2007 13.0 588 0.996 84.513 ± 104.248 104.880 124.094 " 192.759
TWW-6755 10/2/2007 13.0 657, 0.998 207.025 ± 108.224 111.827 123.941 192.522
TWW- 6756 10/2/2007 13.0 569 0.998 50.646 ± 102.961 103.191 123.941 " 192.522

<

~3=Best probable result.



'- ' EnvirDnmental, Inc.
Wi•ew-st Laboratory
an Allegheny Temhnaioties Co.

PRG-33
Form LS-4 Ver. l0
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Environmental, Inc.
Midwest Laboratory
an Allegheny Technologies Co.

PRG-33
Version No. 1.0 06/17/97
Programmed by Rick Lesko

TRITIUM
RESULTS SHEET

For any sample counted on the LSP-2550TRIIAB,
LSP-2000CA or LSP-2800TR Reviewed and Atoroved by:

Sample Count Time (min.):

Background Count Time (min.):

Background Counts:

100

300

1146

Standard Count Time (min.):

, Standard Counts:

100

Date anoroved:

Date Counted:

Calculated by:

Date Calculated:

28457

0.185

11/5/2007

11/6/2007
Counter Efficiency:

pCi/L
Sample Coll. Vol. Sample Corr. Activity ± Error T.P.U. 3.00 4.66

ID. Date (nil) Counts Factor Sigma Sigma

TWW-6761 9/25/2007 13.0 632 0.994 472.475 ± 104.156 122.382 110.813 172.130
TWW- 6762 9/25/2007 13.0 610 0.994 430.898 ± 102.636 118.188 110.813 172.130
TWW-6763 10/1/2007 13.0 839 0.995 862.889 ± 117.390 165.988 110.711 171.971
TWW- 6764 10/1/2007 13.0 598 0.995 407.842 ± 101.704 115 846 110.711 171.971
TWW-6836 10/5/2007 13.0 330 0.995 -98.124 ± 80.708 81.804 110.643 171.866
TWW-6749 9/27/2007 13.0 582 0.994 377.864 ± 100.638 112.999 110.779 172.077
TWW-6755 10/2/2007 13.0 460 0.995 147.254 ± 91.505 93.671 110.694 171.945

=Best probable resulL
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ERM's Boston Office

399 Boylston Street, 6 th Floor
Boston, MA 02116

(617) 646-7800
(617) 267-6447 (fax)
www.'ermn.com/US

ERMRERI,4 consultinz services worldwide www.erm.com


