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1. SURVEY UNIT DESCRIPTION

Survey Unit (SU) 9535-0002, (Southeast Landfill Area) is designated as Final
Status Survey (FSS) Class 2 and consists of approximately 3,320 m (0.82 acres) of
uninhabited, undeveloped land located 0.81 miles from the center of the Haddam
Neck Plant (HNP) Containment Building (see Attachment 1, Figure 1). A Class 3
survey unit (9524-0000) encompasses the Survey Area 9535 in whole. The Survey
Area 9535 is divided east to west into two survey units. The southern parcel is the
Class 1 SU 9535-0001. The northern section is SU 9535-0002. The Survey Area
9535 is located north of the pistol range, and between Dibble Creek and the Salmon
River. It is 45 meters upgrade from and east of the creek and separated from the
Salmon River by a tall, sandy, tree-lined ridge. The topography of the area has
changed considerably as a result of material and spoils removal from the area. The
debris piles are gone, materials removed and the area graded. Most of the area is
sand based, although trenching identified some large rock masses.

The reference coordinates associated with SU 9535-0002 are E050 through E055 by
S128 through S133 (see License Termination Plan Section 5.4.4). The reference
coordinates provide the maximum dimensions of a rectangle containing this survey
unit. Some areas contained in this rectangle may not be part of this survey unit.
The boundary of the survey unit was defined using a Global Positioning System
(GPS).

The historic files indicate that, in the past, vehicle barriers were used to restrict
public access to the land space of Survey Area 9535. The landfill, due to its
proximity to the road and relatively level surface, was a convenient place to dispose
truckloads of construction materials and debris during plant construction and
operation. Occasionally small amounts of miscellaneous material were mixed in
with fill material. The area has a rhomboid shape that was fenced and posted,
"Caution, Radioactive Materials", after the discovery of radioactive soil there.
Following the remedial action and remedial action surveys, the fence and posting
were no longer necessary and removed (refer to HP Technical Support Document
(TSD) CY-HP-0154).

Non-radiological remediation was performed in the landfill area in 2003 using
cleanup criteria specified by the Regulatory Affairs group (refer to memorandum
RA-CY-03-058, CY). The scope for this project was the physical investigation and
cleanup of the landfill to include the removal of all manmade materials, other than
unpainted concrete, from the area. Blast rock also remained in the area.

2. CLASSIFICATION BASIS

The survey unit was classified in accordance with Procedure RPM 5.1-10, "Survey
Unit Classification ". The historical information and scoping analyses results
provided sufficient data to designate SU 9535-0002 as Class 2 in April 2004.

The "Classification Basis Summary" conducted for SU 9535-0002 consisted of:
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a) A review ofthe 1OCFR50.75(g)(1) database,

b) A review of the "Initial Characterization Report" and "Historic Site
Assessment Supplement, "

c) Historic and current survey records review,

d) Personal interviews,

e) Visual inspections and a "walk down."

A review of the 1OCFR50.75(g)(1) database identified several radiological events
pertinent to Survey Area 9535. The database did not distinguish the events between
SU 9535-0001 and SU 9535-0002. The final determination was to separate the
survey area such that the elevated activity events would not be in the land space of
SU 9535-0002. The following events are under the report of "Survey Area 9535-
0000":

a) ACR 97-0450, 7/17/1997 - Contaminated material found outside the
protected area. As part of the Site Characterization Survey, contaminated
material and soil were identified in the rifle area. During the
implementation of a scoping survey, elevated activity was detected in the
landfill adjacent to the rifle range. A subsequent investigation identified
two locations of fixed contamination, insulation material and a concrete
block.

b) ACR 97-0785, 9/24/1997 - Follow-up to ACR 97-0450. An assessment of
the soil indicates that the amount of radioactivity counted in the soil may
exceed the limits of 1OCFR20.2203(a)(3)(ii).

c) Results of Scoping Survey, 9/1/1998 - Results of scoping surveys performed
for decommissioning characterization data.

d) Duratek Shooting Range, 12/7/1999 - Characterization survey to determine
the extent and magnitude of plant related radionuclides within the Shooting
Range Landfill.

Review of the 1OCFR50.75(g)(1) database concluded that the fundamental event
was the identification of radioactive material in July, 1997. The remaining items
reflect subsequent characterization findings and a couple of non-radiological
material discoveries (e.g., asbestos and hydraulic oil).

A review of the "Initial and Supplemental Characterization Reports," "Historic
Site Assessment Supplement," as well as the previous "Classification Basis
Suumnaries" provided no additional information pertinent to classification.

A survey plan was initiated and executed in late 1997 to determine existing
conditions and obtain radiological data for scoping. Radiological results from the
initial scoping surveys indicated the presence of both Co-60 and Cs-137 in soil.
The site characterization group performed radiological surveys of the landfill area
with confirmatory surveys conducted by Oak Ridge Institute for Science and
Engineering (ORISE). The initial characterization surveys were completed in 1997.
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Results of the radiological survey and ground penetrating radar survey established
the size of the landfill area to be approximately 5,000 square meters and an
approximate depth of 3 meters.

A characterization study was performed in 1999 to determine the extent and
magnitude of the plant-related radionuclides in the area.' Soil sample results for SU
9535-0002 did not identify plant-related radionuclides (i.e., Cs-137 or Co-60) above
the survey design criteria (i.e., 1.68 pCi/g for Cs-137 and 0.15 pCi/g for Co-60) in
the ten (10) soil samples collected. Note, the survey design assumed that Cs-137
results below 1.68 pCi/g were attributed to fallout from atmospheric nuclear testing.

A characterization plan to support FSS design was developed and implemented on
November 7, 2003 and November 8, 2003. Excavation and trenching was
performed in this survey unit for the purposes of removing manageable spoils and
materials (e.g., concrete, asphalt, metal, etc.). The materials were surveyed for
radiological contamination in accordance with health physics procedures. No
materials were found to exceed the radiological release criteria for unrestricted use.

Judgmental scan measurements were performed in the area, particularly near
suspect items (e.g., crushed barrel, PVC piping, buckets). Three (3) areas were
identified as having exceeded twice ambient background and were marked for
biased sampling. Seven (7) other locations were selected for a total of ten sample
locations. The ten (10) soil samples were collected and analyzed on-site using
gamma spectroscopy. Sample results for Cs-137 and Co-60 are provided in Table
1.

Table 1 - Basic Statistical Quantities for Cs-137 and
Co-60 Derived from the Characterization Survey

Parameter Cs-137 (pCi/g) Co-60 (pCi/g)
Minimum Value: 0.0173 -0.0103
Maximum Value: 0.425 0.0304
Mean: 0.0982 0.00932
Median: 0.0428 0.00939
Standard Deviation: 0.129 0.0118

Measurement standard
deviation of the weighted 0.0416

(1) MARSSIM Section 1.11.3 eq. (1-17) describes the use of the measurement standard deviation
of the weighted sum when measured concentrations of the various radionuclides are assumed to
be uncorrelated (i.e., there is no fixed ratio between the concentrations).

A review of the soil relocation files shows that soil and spoils were transported to
the general vicinity of the Southeast Landfill as early as 1976. Specific details
relevant to date or time period and exact location or placement were not available.

Personnel interviews with HNP veteran personnel were conducted during the
historical site assessment to ascertain the history of the Southeast Landfill.

Shooting Range Landfill Characterization Survey Report; December 1999.
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Individuals responding to the questionnaire stated that spoils originating from
construction activities such as new building construction, addition to existing
buildings and general site maintenance and repairs were brought to the shooting
range landfill.

A Final Status Survey Engineer (FSSE) performed a visual inspection and
"walkdown" in April 2004. The visual inspection and walkdown did not conclude
any observations impacting the classification of the survey unit.

At the time of FSS, the dose impact from groundwater contamination was not
considered. The classification basis shows that the expected residual radioactivity
in the survey unit would be below the site remediation criteria and are consistent
with procedural guidance, thereby sufficient to justify final designation as Class 2.

3. DATA QUALITY OBJECTIVES (DQO)

The primary objective of the Final Status Survey Plan (FSSP) was to demonstrate
that the level of residual radioactivity in SU 9535-0002 did not exceed the release
criteria specified in the LTP, was below the 10 mrem/yr Administrative Level
Derived Concentration Guideline Levels (DCGLs) and that the potential dose from
residual radioactivity is As Low As Reasonably Achievable (ALARA).

FSS design and planning endorsed the use of the Data Quality Objective (DQO)
process as described by the LTP, Procedure RPM 5.1-11, "Preparation of Final
Status Survey Plans" and the "Multi-Agency Radiation Survey and Site
Investigation Manuarl (MARSSIM). A summary of the main features of the DQO
process is provided herein.

The DQO process incorporated hypothesis testing and probabilistic sampling
distributions to control decision errors during data analysis. Hypothesis testing is a
process based on the scientific method that compares a baseline condition to an
alternate condition. The baseline condition is technically known as the null
hypothesis. Hypothesis testing rests on the premise that the null hypothesis is true
and that sufficient evidence must be provided for rejection. In designing the survey
plan, the underlying assumption, or null hypothesis was that residual activity in the
survey unit exceeded the release criteria. Rejection of the null hypothesis would
satisfy the release criteria objective of the FSS.

The DQO process determined that Cs-137 and Co-60 would be the radionuclides of
concern during the FSS process for SU 9535-0002. To provide conservatism, the
Base Case DCGLs for radionuclides in soil were reduced by 60% to establish the
Administrative Level DCGLs. As multiple radionuclides were assumed to be
present, the "unity rule" or "sum of the fractions", described by Equation 5-32 of
the LTP, was used to show compliance with the release criteria.

Instrument DQOs included a verification of the ability of the survey instrument to
detect the radiation(s) of interest relative to the DCGL. Survey instrument response
checks were performed before issue and after the instrument had been used.
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Control and accountability of survey instruments were maintained to assure the
quality and prevent the loss of data.

Laboratory DQOs and analysis results were reported as actual calculated results.
Results reported as less than Minimum Detectable Concentration (<MDC) would
not be accepted for FSS. Sample report summaries included unique sample
identification, analytical method, radionuclide, result and uncertainty of two
standard deviations (2a), laboratory data qualifiers, units and the required and
observed MDC (Table 2).

Table 2 - FSS DCGL Values and Required
Minimum Detectable Concentrations

Radionuclide Base Case Soil Administrative Required MDC
DCGL (pCilg) ( DCGL (pCi/g) ( (pCig) (3)

H-3 4.12E+02 1.65E+02 1.65E+0l

C-14 5.66E+00 2.26E+00 2.26E-0l
Mn-54 1.74E+01 6.96E+00 6.96E-0l
Fe-55 2.74E+04 1.1 OE+04 1.1 OE+03
Co-60 3.81 E+00 1.52E+00 1.52E-0l

Ag-108m 7.14E+00 2.86E+00 2.86E-01
Ni-63 7.23E+02 2.89E+02 2.89E+0l
Sr-90 1.55E+00 6.20E-01 6.20E-02

Nb-94 7.12E+00 2.85E+00 2.85E-01
Tc-99 1.26E+01 5.04E+00 5.04E-0 l
Cs- 134 4.67E+00 1.87E+00 1.87E-01
Cs-137 7.91E+OO 3.16E1+00 3.16E-01
Eu-152 l.OlE+01 4.04E+00 4.04E-01
Eu-154 9.29E+00 3.72E+00 3.72E-Ol
Eu-155 3.92E+02 1.57E+02 1.57E+01
Pu-238 2.96E+01 1.18E+01 1.18E+00

Pu-2391240 2.67E+01 1.07E+01 1.07E+O0
Pu-241 8.70E+02 3.48E+02 3.48E+01

Am-241 2.58E+01 1.03E+01 1.03E+00

Cm-243/244 2.90E+01 1.16E+01 1.16E+00
(1) - The Base Case DCGLs for soil are specified by the LTP in Chapter 6.
(2) -The Administrative Level DCGL was 40% of the Base Case DCGL.
(3) - The Required MDC was 10% of the Administrative Level DCGL.
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4. SURVEY DESIGN

The level of effort associated with planning a survey is based on the complexity of
the survey and nature of the hazards. To assist the FSSE when preparing survey
plans for FSS, guidance is provided in Procedure RPM 5.1-11. By design, the
FSSP meets the ALARA criteria for soils as specified in Chapter 4 of the LTP.

The LTP specifies that scanning will be performed in a combination of systematic
and judgmental measurement for Class 2 land areas and cover 10% to 100% of the
area. The fraction of the scanning coverage was determined during the DQO
process and locations based on the likelihood of finding elevated activity during the
FSS.

Survey data collected to date (including soil samples and survey for radioactive
contamination on removed material) indicates a low probability of finding elevated
areas of residual radioactivity relative to the DCGL. Nevertheless, the historical
use of the landfill to store materials and spoils from construction projects and the
relatively small area of the survey unit justify scan coverage representing 100% of
the total area. For a visual depiction of the scan area locations refer to Attachment
1, Figure 2.

The FSSP required a radiation scan of one (1) meter radius around each Sample
Measurement Location (SML) to identify areas of elevated activity. Sample
measurement locations within a surveyed FSS scan area did not required a duplicate
scan survey.

Ten (10) data points were used to determine the radiological concentration
variability in this survey unit. The population data set was from the
characterization survey soil samples with sample locations from within the
boundaries of this survey unit.

Radionuclide-specific analyses of soil samples collected from this survey unit and
adjacent land areas with similar history and physical characteristics have identified
only a few radionuclides, principally Cs-137 and Co-60 infrequently. The data
collected prior to FSS indicated that the remaining eighteen (18) radionuclides
listed in Table 2 would not be present in quantities greater than 5% of the applicable
"Base Case" DCGL in this survey unit at the time of FSS. It was unlikely that the
aggregate concentration of the remaining radionuclides would exceed 10%;
therefore, only Cs-137 and Co-60 were used in the survey planning of SU 9535-
0002. The use of the 5% and 10% rule is consistent with the development of
surrogate ratio DCGLs as described in the LTP.

Since multiple radionuclides were assumed to be present, the "unity rule" or "sum
of the fractions" was used to demonstrate compliance with the release criteria.
Therefore, the Operational DCGL is considered to be "1".
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Surrogate DCGLs are not required for this survey unit because of radionuclide
specific analysis and radionuclide deselection in accordance with the 5% and 10%
rule.

The Elevated Measurement Comparison (EMC) does not apply to this survey unit
since discrete, elevated areas of contamination are not expected.

The Sign Test was selected as the non-parametric statistical test. The use of the
Sign Test did not require the selection or use of a background reference area, which
simplified survey design and implementation.

The number of soil samples for FSS was determined in accordance with Procedure
RPM 5.1-12, "Determination of the Number of Surface Samples for FSS." In
accordance with Procedure RPM 5.1-11 the Lower Boundary of the Gray Region
(LBGR) was adjusted from 0.5 to 0.92 to maintain the relative shift (A./a) in the
range of 1 to 3. Survey design specified fifteen (15) surface soil samples for the
Sign Test non-parametric statistical testing.
For the FSS, three (3) biased soil SMLs were incorporated in the survey design.
The basis for this professional judgment decision was historical documentation
review and process knowledge.

Although Procedure RPM 5.1-11 only specified that 5% of the samples be selected
for HTD analysis, two (2) soil samples or 13% were randomly selected for HTD
radionuclide analysis using the Microsoft® Excel "RANDBETWEEN" function.
Each sample would be sent for a full suite analysis of the HTD radionuclides
specified in the LTP, Table 2-12, "Radionuclides Potentially Present at Haddam
Neck Plant".

The implementation of survey specific quality control measures as referenced by
Procedure RPM 5.1-24, "Split Sample Assessment for Final Status Survey",
included the collection of two (2) soil samples for "split sample" analysis by the off
site laboratory. These locations were selected randomly using the Microsoft®
Excel "RANDBETWEEN" function. The number of quality control soil samples
was determined to be 14% of fifteen samples, rounded up to the next whole
number.

The grid pattern and location of the soil samples were determined using Visual
Sample Plan (VSP) in accordance with Procedure RPM 5.1-14, "Identifying and
Marking Surface Sample Locations for FSS". Pacific Northwest National
Laboratory (PNNL) created VSP for the United States Department of Energy Input
parameters included a systematic grid spacing consisting of a triangular pitch
pattern, and a random starting point which is appropriate for a Class 2 survey unit. .

Sample locations and scan areas were identified using AutoCAD-LtO, a
commercially available plotting software with coordinates consistent with the
Connecticut State Plane Coordinate System. The FSSP specified the use of a
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Global Positioning System (GPS) to locate SMLs and scan area locations in the
field. The GPS coordinates for the fifteen (15) SMLs designed for the non-
parametric statistical testing are provided in Table 3.

Table 3 - Sample Measurement
Locations (S Ls) with Associated GPS Coordinates

Designation Northing Easting'

9535-0002-OOF 236319.74 673006.51
9535-0002-002F 236319.74 673058.96
9535-0002-003F 236274.32 673032.74
9535-0002-004F 236274.32 673085.18
9535-0002-005F 236274.32 673137.62
9535-0002-006F 236228.9 673006.51
9535-0002-007F 236228.9 673058.96
9535-0002-008F 236228.9 673111.4
9535-0002-009F 236228.9 673163.84
9535-0002-OIOF 236183A9 673032.74
9535-0002-01 IF 236183.49 673085.18
9535-0002-012F 236183.49 673137.62
9535-0002-013F 236183.49 673190.06
9535-0002-014F 236138.07 673006.51
9535-0002-015F 236138.07 673058.96

For this Class 2 survey unit,
sample measurement results
"Investigation Levels".

the "Investigation Level" for area scanning and soil
are those levels specified in the LTP, Table 5-8,

In a Class 2 survey unit the median concentration is expected to be below the
LBGR. A Prospective Power Curve was generated using COMPASS, a software
package developed under the sponsorship of the United States Nuclear Regulatory
Commission (USNRC) for implementation of the MARSSIM in support of the
decommissioning license termination rule (10 CFR 20, Subpart E). The Prospective
Power Curve showed adequate power for the survey design. The final remedial
action survey data of this survey unit indicated the mean concentrations of Co-60
and Cs-137 is below the LBGR. Table 4 provides a synopsis of the FSS design.
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Table 4 - Synopsis of the Survey Design
Feature Design Criteria Basis

e Ut Based on AutoCAD and Visual
Sample Plan calculations
Type I (a) and Type I1 () errors

of Measurements 15 were 0.05, relative shift (A/c) set
at 2 by procedure, the LBGR wvas
0.92

Grid Spacing 12.0 m Based on triangular grid

Interval Spacing 10.4 m Based on triangular grid
Operational DCGL applied to

DCGL I field data (1
3,320 m' Based on likelihood of finding

Scan Survey Coverage (100%) elevated readings in this
particular Class 2 survey unit

Scan Investigation Level Detectable over Based on achieving the
background Administrative Level DCGL

(I) The Operational DCGL was based on achieving an administrative level that was 40%1. of the soil DCGL and
assuming no impact from radioactive contamination in groundwater or from buried concrete debris.

5. SURVEY IMPLEMENTATION

Final status survey field activities were conducted under Work Plan and Inspection
Record (WP&IR) 24265-000-GEN-9535-01017-000. The WP&IR package
included a detailed FSSP, job safety analysis, job planning checklist and related
procedures to be used for reference. Daily briefings were conducted to discuss the
expectations for job performance and the safety aspects of the survey. The "Daily
Survey Journal" was used to document field activities and other information
pertaining to the FSS. Survey activities occurred between April 28 and May 10,
2004.

Using the GPS, the scan area and SMLs were identified and marked with surveyor's
flags. A 100% scan survey of SU 9535-0002 was performed and evaluated for
elevated readings. See Attachment 2 for scan area results. The survey unit was
divided north to south into two halves and surveyed in one meter strips east to west.
Given the shape of the northern tip of the survey unit a few sections had distinct
shapes not sensibly receptive to the one meter strip methodology. Scan surveys
were performed with an Eberline E-600 using a SPA-3 2"x2" sodium iodide
detector. The E-600 was operated in the rate meter mode and used with audio
response. The probe was positioned as close to the ground as feasible and was
moved at a scan speed of about 0.5 meters per second.

The fifteen (15) surface soil samples were collected and packaged in accordance
with the FSS design and the Procedure RPM 5.1-3, "Collection of Surface and
Subsurface Soil, Shoreline Sediment, Asphalt and Liquid Samples for Scoping,
Characterization and Final Status Survey", and FSS Design. Soil samples were
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controlled, transported, stored, and transferred to the off site laboratory using
Chain-of-Custody (COC) protocol in accordance with Procedure RPM 5.1-5,
"Chain of Custody for Scoping, Characterization and Final Status Survey
Samples."

Two (2) soil samples, 9535-0002-004F, and 006F, were collected and sent to the off
site laboratory for gamma spectroscopy and HTD radionuclide analysis.

Three (3) biased soil samples were collected, 9535-0002-016F through 018F, and
sent to the offsite laboratory for gamma spectroscopy analysis. See Attachment 1,
Figure 5 for a visual depiction.

Two (2) field "split samples", 9535-0002-008F/FS and 009F/FS, were collected for
analysis by the offsite laboratory.

6. SURVEY RESULTS

No elevated areas were identified during scanning at the SMLs. The Scan Area
contained areas with elevated readings, which prompted the collection of
investigation soil samples from these areas. The investigation results are discussed
in Section 8 of this report. Table 5 provides a summary of the scan area survey.
All scan area results are provided in Attachment 2.

Table 5 - Scan Area Results
Highest Iv

Scan Logged estilgtio Elevated Reading Confirmatory
Area Reading (MDC-cpm) Identification Sample

(cpm ) _ _ _ _ _ _ _ _ _ _ _ _ _ _

11000 7988 ER-001 9535-0002-0191

11400 9428 ER-002 9535-0002-0201

Scan 8830 7955 ER-003 9535-0002-0211
Area 8680 7955 ER-004 9535-0002-0221

8950 7955 ER-005 9535-0002-023I

9410 7955 ER-006 9535-0002-0241

11200 9093 ER-007 9535-0002-025I

The off site laboratory employed for the radiological analyses of samples was
General Engineering Laboratories, LLC (GEL), Charleston, South Carolina. The
laboratory analyzed the fifteen (15) samples taken for non-parametric statistical
testing, the associated duplicates, biased and scan area soil samples using gamma
spectroscopy. Gamma spectroscopy analysis was performed to the required MDC.
The results of gamma spectrometry analysis for all of the samples indicated Cs-137
at levels consistent with concentrations of Cs-137 found in soil at off site locations
within the vicinity of the HNP (Health Physics TSD BYC-HP-0063). The
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maximum reported Co-60 fraction of the Administrative Level DCGL (f-DCGL)
was 2%. Sample analysis results did not exceed the Investigation Level; therefore,
no further actions or investigations were required. A summary of the sample results
is provided in Table 6.

Table 6 - Summa of Soil Sample Results
Cs-137 fCoCG60

Sample Number pCi/g 1 Ci/o f-DCGL2'
9535-0002-001 0.660 -0.009 0.203
9535-0002-002 0.146 0.008 0.052
9535-0002-003 0.195 0.008 0.067
9535-0002-004 0.107 0.014 0.043
9535-0002-005 0.085 0.031 0.047
9535-0002-006 0.208 0.004 0.069
9535-0002-007 0.135 0.011 0.050
9535-0002-008 0.128 0.003 0.043
9535-0002-009 0.097 0.010 0.037
9535-0002-010 0.226 0.010 0.078
9535-0002-011 0.140 -0.004 0.042
9535-0002-012 0.061 -0.009 0.013
9535-0002-013 0.089 -0.005 0.025
9535-0002-014 0.137 0.012 0.051
9535-0002-015 0.127 0.002 0.041

(1) f-DCGL-fraction of the Operational DCGL.

The off site laboratory processed two (2) samples, 9535-0002-004F, and 006F, for
HTD analysis as required by the sample plan. Depending on the radionuclide and
the measurement method, the requested analyses included alpha spectroscopy, gas
proportional counting and liquid scintillation. The only HTD radionuclide resulting
in an identifiable quantity was Sr-90 in sample 9535-0002-006F (see Table 7).
Sample analysis results did not exceed the Investigation Level; therefore, no further
actions or investigations were required.

Table 7 - Hard-To-Detect Soil Samples Results in pCi/g

Sample Number |GRain dLe f-DCGL("and Result DCL(
9535-0002-006F Sr-90 0.031 0.620 0.050

(1) f-DCGL - fraction of the radionuclide specific Admninistrative Level DCGL.

Three (3) biased samples, 9535-0002-016F through 018F, were analyzed by gamma
spectroscopy at the off site laboratory (see Table 8). The analysis met the required
MDC. The maximum reported f-DCGL was 1%. Sample analysis results did not
exceed the Investigation Level; therefore, no further actions or investigations were
required.

Revision 1 13



SOUTHEAST LANDFILL
SURVEY UNIT 9535-0002

RELEASE RECORD

Table 8 -Judgmental Soil Sample Results
Sample Number Cs-137 pCi/g Co-60 pCilg f-DCGL
9535-0002-016F 0.152 0.015 0.058
9535-0002-017F 0.142 0.018 0.057
9535-0002-018F 0.062 0.006 0.024

Radionuclide analyses results identified some radionuclides meeting the accepted
criteria for detection (i.e., a result greater than both, the two standard deviations
uncertainty and the actual MDC). The maximum reported f-DCGL for any
individual soil sample was 12%. Validation/verification of the survey data, a Data
Quality Assessment (DQA) and the Sign Test were performed. The data passed the
Sign Test. Refer to Attachment 2 for data and DQA results.

7. QUALITY CONTROL

The off site laboratory processed the "split samples" and performed gamma
spectroscopy analysis. Thirteen percent (13%) of the soil samples were selected for
analysis which exceeds the minimum of 5% which is required by the LTP. The
data were evaluated using USNRC acceptance criteria specified in Inspection
Procedure 84750 as detailed in Procedure RPM 5.1-24. There was acceptable
agreement between field split results. General Engineering Laboratories, LLC,
maintains quality assurance and quality control plans as part of normal operation.
Refer to Attachment 2 for data and data quality control analysis results.

8. INVESTIGATIONS AND RESULTS

During the scan survey, seven (7) locations exceeding the scan Investigation Level
were identified. Seven (7) soil samples, 9528-0004-0191 through 025I, were
collected at the locations to these scan readings. The investigation soil samples
were analyzed by gamma spectroscopy at the HNP on site laboratory. The analysis
met the required MDC. No data analysis results were a significant percentage of
the Operational DCGL, with the maximum f-DCGL < 9% (see Table 9). Soil
sample analysis results did not exceed the Investigation Level; therefore, no further
actions or investigations were required.

Table 9 - Scan Area Soil Sample Results

Sample Number Cs-137 pCi/g Co-60 pCi/e f-DCGLO
9535-0002-019I 0.055 -0.001 0.017
9535-0002-020I 0.038 0.002 0.013
9535-0002-0211 0.264 0.003 0.085
9535-0002-022I 0.208 0.002 0.067
9535-0002-023I 0.260 0.004 0.085
9535-0002-0241 0.075 0.011 0.031
9535-0002-025I 0.038 -0.012 0.004
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SOUTHEAST LANDFILL
SURVEY UNIT 9535-0002

RELEASE RECORD

9. REMEDIATION AND RESULTS

Historically, no radiological remediation was performed in this survey unit prior to
or as a result of the FSS. Excavation and trenching was performed in this survey
unit for the purposes of removing manageable spoils and materials (e.g., concrete,
asphalt, metal, etc.). The materials were surveyed for radiological contamination in
accordance with health physics procedures. No materials were found to exceed the
radiological release criteria for unrestricted use. Health Physics Department TSD
BCY-HP-0078, "ALARA Evaluation of Soil Remediation in Support of Final Status
Survey," has determined that remediation beyond that required to meet the release
criteria to be unnecessary and that the remaining residual radioactivity in the soil
was ALARA.

10. CHANGES FROM THE FINAL STATUS SURVEY PLAN

There were no changes from the FSSP. There were no FSSP Addendums created.

11. DATA QUALITY ASSESSMENT (DQA)

The DQO sample design and data were reviewed in accordance with Procedure
RPM 5.1-23, "Data Quality Assessnment," for completeness and consistency. The
sampling design had adequate power as indicated by the Retrospective Power
Curve. The Retrospective Power Curve was generated using COMPASS. The Sign
Test was performed on the data and compared the results with the original
assumptions of the DQOs. All soil sample results were less than the release criteria.
Therfore, the Sign Test shows that the survey unit passes FSS.

Documentation was complete and legible. Surveys and sample collection were
consistent with the DQOs and were sufficient to ensure that the survey unit was
properly designated as Class 2.

The preliminary data review consisted of converting the data into units relative to
the release criteria (i.e., pCi/g) and calculating basic statistical quantities (e.g.,
mean, median, standard deviation).

The Cs-137 range of the data is about 4.2 standard deviations. The difference
between the mean and the median was about 24% of the standard deviation. The
Skew of the data was about 3.2. Excluding the highest Cs-137 result (6.60E-01
pCi/g) the range of the data is about 1.15. Statistical analyses reveal only one (1)
positive outlier. This could be attributed to natural variations of environmental soil
sampling with inductions from topographical and geological features. The total
range of the sample results is consistent with concentrations of Cs-137 found in soil
at offsite locations within the vicinity of the HNP. The maximum f-DCGLC,.13 7
was 21%.
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SOUTHEAST LANDFILL
SURVEY UNIT 9535-0002

RELEASE RECORD

The Co-60 range of data was about 3.9 standard deviations. The difference between
the mean and the median was about 20% of the standard deviation. The Skew of
the data was about 0.61. Statistical analyses reveal only one (1) positive outlier.
None of the samples exceeded 3% of the DCGLcO,60.

All data, assessments and graphical representations are provided in Attachment 2.

12. ANOMALIES

Soil sample 9535-0002-06F yielded a positive identification of Sr-90 at 5% of the
Base Case DCGL. The combined fraction of the Base Case DCGL including the
Sr-90 results is <10%. The Sr-90 result did not impact the release of SU 9535-
0002.

13. CONCLUSION

Survey Unit 9535-0002 has met the DQOs of the FSS. For this survey unit, the
ALARA criteria for soils as specified in Chapter 4 of the LTP were achieved. The
Elevated Measurement Comparison and remediation were not required.

The sample data passed the Sign Test. The null hypothesis was rejected.
Evaluation of the data shows that none of the FSS design radionuclides or HTD soil
concentration values exceeded the Operational DCGL of "1" or unity. No large
anomalies were observed in the graphical representation of the data. The survey
unit was properly designated as Class 2. The Retrospective Power Curve generated
using COMPASS shows adequate power was achieved.

This survey unit is not considered impacted by radioactive contamination in
groundwater based on location, topography and current hydro-geologic sampling
data as referenced in Health Physics TSD CY-HP-0193, "Assessment of Existing
Groundwvater Dosefor Phase II Release Areas of the Final Statuts Survey Report ".

14. ATTACHMENTS

14.1 Attachment 1 - Figures

14.2 Attachment 2 - Sample and Statistical Data
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> GENERAL ENGINEERING LABORATORIES, LLC
v.7, \ Oa Member of THE GEL GROUP, INC.

Meeting Today's Needs with a Vislon for Tomorrow

June 17, 2004

Mr. Pete Hollenbeck
Connecticut Yankee Atomic Power
Haddam Neck Plant 362 Injun Hollow Road
East Hampton, Connecticut 06424

RE: Soils PO# 002332
Work Order: 113283
SDG: MSR#04-1558

Dear Mr. Hollenbeck:

General Engineering Laboratories, LLC (GEL) appreciates the opportunity to provide the
following analytical results for the sample(s) we received on May 19, 2004. Our policy is to
provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time.

This data report has been prepared and reviewed in accordance with GEL's standard operating
procedures. We'trust that you will find everything in order and to your satisfaction. If you have
any questions, please do not hesitate to call me at (843) 556-8171, ext. 4475.

Sincerely,

Sarah Kozlik
Project Manager

Purchase Order: 002332
Chain of Custody: 2004-00073 and 2004-00074
Enclosures

RO. Dox 30712 * Charleston. SC 29417 * 2040 Savagc Road (29407)
Phone (843) 556-8171 * Fax (843) 766-1178 * www.gel.com
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CONNECTICUT YANIEE
RE: Soils PO# 002332
Work Order: 113283
SDG: MSR#04-1558

113283001
113283002
113283003
113283004
113283005
113283006
113283007
113283008
113283009
113283010
113283011
113283012
113283013
113283014
113283015
113283016
113283017
113283018

9535-0002-OiF
9535-0002-002F
9535-0002-003F
9535-0002-005F
9535-0002-007F
9535-0002-008F
9535-0002-008FS
9535-0002-009F
9535-0002-009FS
9535-0002-OlOF
9535-0002-OIIF
9535-0002-012F
9535-0002-013F
9535-0002-014F
9535-0002-015F
9535-0002-016F
9535-0002-004F
9535-0002-006F
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CASE NARRATIVE
For

CONNECTICUT YANK:El
Project: Soils
PO# 002332

Work Order: 113283
SDG: MSR#04-1558

June 17,2004

Laboratorv Identification:
General Engineering Laboratories, LLC

Mailing Address:
P.O. Box 30712
Charleston, South Carolina 29417

Express Mail Delivery and Shipping Address:
2040 Savage Road
Charleston, South Carolina 29407

Telephone Number:
(843) 556-8171

Summary:

Sample receipt

The samples for the Soil Project for work order 113283 arrived at General
Engineering Laboratories, LLC, (GEL) in Charleston, South Carolina May 19, 2004 for
environmental analysis. All sample containers arrived without any visible signs of
tampering or breakage. The chain of custody contained the proper documentation and
signatures.

The laboratory received the following samples:

9535-0002-OOIF 9535-0002-OOF
9535-0002-002F 9535-0002-O IIF
9535-0002-003F 9535-0002-012F
9535-0002-005F 9535-0002-013F
9535-0002-007F 9535-0002-014F
9535-0002-008F 9535-0002-015F
9535-0002-008FS 9535-0002-016F
9535-0002-009F 9535-0002-004F
9535-0002-009FS 9535-0002-006F.

GENERAL ENGINEERING LABORATORIES, LLC
a Member of THE GEL GROUP, INC.

RO. Box 30712 * Charleston, SC 29417 * 2040 Savage Road (29407)
Phone (843) 556-8171 * Fax (843) 766-1178 * www.gel.com



Items of Note:

There are not items to note.

Case Narrative:

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are listed below by
analytical parameter.

Analytical Request:

Fourteen soil samples were analyzed for FSSGAM, and two soil samples were
analyzed for FSS ALL.

Internal Chain of Custody:

Custody was maintained for all of these samples.

Data Package:

The enclosed data package contains the following sections: Case Narrative, Chain
of Custody, Cooler Receipt Checklist, Laboratory Certifications, and Radiochemistry.

I certify that this data package is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. -Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager
or a designee, as verified by the following signature.

Sarah Kozlik
Project Manager

GENERAL ENGINEERING LABORATORIES, LLC
a Member of THE GEL GROUP, INC.

P.O. Box 30712 * Charleston, SC 29417 * 2040 Savage Road (29407)
Phone (843) 556-8171 * Fax (843) 766-1178 * www.gel.com
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Health Physics Procedure GPP-GGGR-R5104-003-Attachment B-CY-001 Major

Connecticut Yankee Atomic Power Company
362 Injun Hollow Road, East Hampton, Cr 06424

860-267-2556

Contact Name & Phone:
Jack McCarthy 860-267-2556 Ext. 3024

Analytical Lab (Name, City, State
General Engineering Laboratories
2040 Savage Road
Charleston, SC 29407 ( 843-556-8171 )
Sarah Kozlik EnC,, Md

0
C,

Priority: Z 30 D. EL 15 D. 117 D.
Other:

I 9535-0002-004F
9535-0002-005F

NOTES: PO #: 002332 MSR#: 04-1558 E LTP QA rI Radwaste QA a Non QA
NOTE Do not dry sample until sufficient sample media has been obtained for volatile Hard To Detect analyses are
complete.

Samples Shipped Via:
Z FedEx
Cl UPS

a Hand
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Health Physics Procedure GPP-GGGR-RS 104-003-Attachment B-CY-00I Major

Connecticut Yankee Atomic Power Company Chain of Custody Form No. 2004-0007.
362 Injun Hollow Road, East Hampton, CT 06424

860-267-2556 / 9 ZO .5
Project Name: Haddam Neck Decommissioning . Analyses Requested
Contact Name & Phone: M

Code Type Size-Jack McCarthy 860-267-2556 Ext. 3024 Meda amle Cotane
Analytical Lab (Name, City, State Code &Type g U
General Engineering LaboratoriesC
2040 Savage Road
Charleston, SC 29407 ( 843-556-8171) U3 r
Sarah Kozlik .4n

Priority. 9 030 D./ 4 15 D. El 7 D.
Other:

Sample Designation Date Time Commen__Presrvati-
I 9535-0002-009F 5/6/04 1339 TS G BP X - - - - -

09 9535-0002-009FS 5/6/04 1339 TS G BP X - - - - -

10 9535-0002-OIOF 5/6/04 1445 TS ci BP X -- - -

~(9535-0002-01IiF 5/6/04 1454 TS ci BP X - --

9535-0002-012F 5/6/04 1500 TS G BP X whlM.
(5 9535-0002-013F 5/6/04 1329 TS G BP X

9535-0002-014F 5/6/04 1530 TS G BP X -

1 S5 9535-0002-0 15F 5/6/04 1321 TS _G BP X = _ _ | 11i1
9535-0002-016F 5/6104 1527 TS G BP X - - -

NOTES:.PO#: 002332 MSR#: 04-1558 0 LTP QA Radwaste QA Non QA Samples Shipped Via: nA
- 0 Fed Ex _J!Di2~

., UPS
. Hand 0T(fi 1

I) n edBy DateTime 2) eivedBy Date/rime mOh

35kelinquisl1ed Bv Date/Time 4YCl(rPd RV Otthiemr 7 C704



COOLER
RECEIPT

CHECKLIST

I



Connecticut Yankee
Statement of Work for Analytical Lab Services Cy-Is C-SQ W-O01-

-

Figure 1. Sample Check-in List

Date/Time Received: ! l C) L g' , o
SDG#V: Ci' m. \ 5 :

Work Order Number:_

Shipping Container ID: 9 6)?p 4I3' 6)stchain of Custody#

1. Custody Seals on shipping container intact?

2. Custody Seals dated and signed?

3. Chain-of-Custody record present?

4. Cooler temperature CQ?

5. Vermiculite/packing materials is:

6. Number of samples in shipping container-

7. Sample holding times exceeded?

ot)o4 -06)o74

Yes [ J No [q-

Yes [ ] No [-)

Yes [1o [ ]

Wet [ ] Dry [ )

Yes [ 3 No [ 1

8. Samples have:

tape -hazard labels

custody seals __ appropriate sample labels

9. Samples are:

__in good condition __eaking

._ broken ____have air bubbles

10. Were any anomalies identified in sample receipt? Yes [ No jj

11. Description of anomalies (include sample numbers):

Sample Custodian/Laboratory:

Telephoned to: On By.

Date: S-I k-b&

r-



SAMPLE RECEIPT & REVIEW FORM

PM use only .

Client: | .

DateReceived: -e.. . . = o _

Received) .'e: 4 ,

Sample Rec t Criteria e Comments/Qualifiers (Required for Non-Conforming Items)

_ C,_ _ *

Shipping containers rece d intact CircleApplicable:sealsbroken damagedcontainer leakingcontainer .other(describe)

and sealed?
Samples requiring cold i\e bags blue ice dry ice none othcdescribe)

2 preservation within (4 +1- 2 C)?
Record preservation method.

_Chain of custody documents
3 included with shipment?

4Sample containers intact and rcle Applicable: seals broken damaged container leaking container other (describe)

sealed? ____\

Samples requiring chemical Sample containes affected and observed pH:

5 preservation at proper pH?__ _ _ . _ - _ . _ . . _.

: VOA vials free of headspace
_ defined as < 6mm bubble)? I I Sample ID's and con ed:

7 Samples received within holding
time?
Sample ID's on COC match ID's on
bottles?

9 Date & time on COC match.date &
_ time on bottles?

Number of containers received
1 match number indicated on COC?

COC form, isproperly signed in
11 relinquished/received sections?

Ids and tests affected:

Sample IDs and containers affected.

Sample IDs affected:

Sample IDs affected:

Nx .

12 jAir Bill & Tracking #Vs

a

C. adym

11- Wj .-. ,-L asfci'in. m s

M. I M
11

UWWM-.WMarj

M h&; 117

ROME Mil IMM §P-ac", 9 --- "6 - r��Y. . ; ficortaf,'80 rthivepamb �-,'Vo;tgt tIL�W;AM, '613� ��,;A ?)" �� �AJAL!V; M_ --- . PXMM9900 0"AiM f O'k, ME - IAI WMAI
9-4fd.116cl-i IMME 11041"V
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Radiochemistry Case Narrative
Connecticut Yankee Atomic Power Co. (YANK)

SDG MSR#04-1558

Method/Analvsis Information
Product: Alphaspec Arn241, Cm, Solid ALL FSS
Analytical Method: DOE EML HASL-300, Am-05-RC Modified
Prep Method: Ash Soil Prep
Dry Soil Prep GL-RAD-A-021 Method: Dry Soil Prep
Analytical Batch Number 338561
Prep Batch Number: 334896
Dry Soil Prep GL-RAD-A-021 Batch Number. 334890

Sample ID Client ID
113283017 9535-0002-004F
113283018 9535-0002-006F
1200637713 Method Blank (MB)
1200637716 Laboratory Control Sample (LCS)
1200637714 113282019(9535-0001-002F) Sample Duplicate (DUP)
1200637715 113282019(9535-0001-002E) Matrix Spike (MS)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-01 I REV# 13.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NMST traceable and used before the expiration date(s).

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

Oualitv Control (0C) Information:

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

Designated QC
The following sample was used for QC: 113282019 (9535-0001-002F).

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

Technical Information:

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

Preparation Information
All preparation criteria have been met for these analyses.

11



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

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. An NCR was not generated for this SDG.

Otialifier information
Manual qualifiers were not required.

Method/Analysis Information
Product: Alphaspec Pu, Solid-ALL FSS
Analytical Method: DOE EML HASL-300, Pu-1 1-RC Modified
Prep Method: Ash Soil Prep
Dry Soil Prep GL-RAD-A-021 Method: Dry Soil Prep
Analytical Batch Number: 338562
Prep Batch Number 334896
Dry Soil Prep GL-RAD-A-021 Batch Number 334890

Sample ID Client ID
113283017 9535-0002-004F
113283018 9535-0002-006F
1200637717 Method Blank (MB)
1200637720 Laboratory Control Sample (LCS)
1200637718 113282019(9535-0001-002F) Sample Duplicate (DtJP)
1200637719 113282019(9535-0001-002F) Matrix Spike (MS)

SOP Reference
Procedure forpreparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-01 I REV# 13.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

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

Qualitv Control (OC) Information:

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

Designated QC
The following sample was used for QC: 113282019 (9535-0001-002F).

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

Technical Information:

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

Preparation Information
All preparation criteria have been met for these analyses.

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

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. An NCR was not generated for this SDG.

Ounlifier information
Manual qualifiers were not required.

Method/Analysis Information
Product: Liquid Scint Pu241, Solid-ALL FSS
Analytical Method: DOE EML HASL-300, Pu-I I-RC Modified
Prep Method: Ash Soil Prep
Dry Soil Prep GL-RAD-A-021 Method: Dry Soil Prep
Analytical Batch Number 338563
Prep Batch Number. 334896
Dry Soil Prep GL-RAD-A-021 Batch Number 334890

Sample ID Client ID
113283017 9535-0002-004F
113283018 9535-0002-006F
1200637721 Method Blank (MB)
1200637724 Laboratory Control Sample (LCS)
1200637722 113282019(9535-0001-002F) Sample Duplicate (DUP)
1200637723 113282019(9535-0001-002F) Matrix Spike (MS)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-035 REV# 5.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.
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Ouality Control (OC) Information:

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

Designated QC
The following sample was used for QC: 113282019 (9535-0001 -002F).

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

Technical Information:

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

Preparation Information
All preparation criteria have been met for these analyses.

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

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. An NCR was not generated for this SDG.

qualifier information
Manual qualifiers were not required.

M1ethod/Analysis Information
Product: Gammaspec, Gamma, Solid-FSS GAM & ALL FSS
Analytical Method: EML HASL 300,4.5.2.3
Prep Method: Dry Soil Prep
Analytical Batch Number 335647
Prep Batch Number 334890

Sample ID Client ID
113283001 9535-0002-OOIF
113283002 9535-0002-002F
113283003 9535-0002-003F
113283004 9535-0002-005F
113283005 9535-0002-007F
113283006 9535-0002-008F
113283007 9535-0002-008FS
113283008 9535-0002-009F
113283009 9535-0002-009FS
113283010 9535-0002-OIOF
113283011 9535-0002-01 IF
113283012 9535-0002-012F
113283013 9535-0002-013F
113283014 9535-0002-014F
113283015 9535-0002-015F
113283016 9535-0002-016F
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113283017 9535-0002-004F
113283018 9535-0002-006F
1200630685 Method Blank (MB)
1200630687 Laboratory Control Sample (LCS)
1200630686 113283001(9535-0002-001 F) Sample Duplicate (DUP)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-013 REV# 10.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

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

Quality Control (OC) Information:

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

Designated QC
The following sample was used for QC: 113283001 (9535-0002-001F).

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

Technical Information:

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

Preparation Information
All preparation criteria have been met for these analyses.

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

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. An NCR was not generated for this SDG.

Qualifier information

Qualifier Reason Analyte Sample
UT Data rejected due to interference. Europium-155 1 13283015
UI Data rejected due to low abundance. Cesium-134 113283002

113283006
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113283007
113283008
113283009
113283018

lEuropium-152 113283011

Method/Analvsis Inform ation
Product: GFPC, Sr9O, solid-ALL FSS
Analytical Metbod: EPA 905.0 Modified
Prep Method: Ash Soil Prep
Dry Soil Prep GL-RAD-A-021 Method: Dry Soil Prep
Analytical Batch Number: 335956
Prep Batch Number: 334896
Dry Soil Prep GL-RAD-A-021 Batch Number: 334890

Sample ID Client ID
113283017 9535-0002-004F
113283018 9535-0002-006F
1200631487 Method Blank (MB)
1200631490 Laboratory Control Sample (LCS)
1200631488 113282019(9535-0001-002F) Sample Duplicate (DUP)
1200631489 113282019(9535-0001-002F) Matrix Spike (MS)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GLRAD-A-004 REV# 8.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

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

OunlitV Control (OC) Information:

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

Designated QC
The following sample was used for QC: 113282019 (9535-0001-002F).

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

Technical Information:

Holding Time
All sample procedures for this sample set were perfonned within the required holding time.
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Preparation Information
All preparation criteria have been met for these analyses.

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

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

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. An NCR was not generated for this SDG.

Additional Comments
Samples 113283017 (9535-0002-004F), 113283018 (9535-0002-006F), 1200631487 (MB) and 1200631488 (9535-
0001-002F) were verified by recounting at least five days from the initial count date.

Oualifier information
Manual qualifiers were not required.

Method/Analysis Information
Product: Liquid Scint Tc99, Solid;-ALL FSS
Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Batch Number 339685

Sample ID Client ID'
113283017 9535-0002-004F
113283018 9535-0002-006F
1200640376 Method Blank (MB)
1200640379 Laboratory Control Sample (LCS)
1200640377 113282019(9535-0001-002F) Sample Duplicate (DUP)
1200640378 113282019(9535-0001-002F) Matrix Spike (MS)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-005 REV# 11.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

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

Ouality Control (OC) Information:

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

17



Designated QC
The following sample was used for QC: 113282019 (9535-0001-002F).

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

Technical Information:

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

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
Sample 113283017 (9535-0002-004F) was recounted due to spectral interference.

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. The following NCR was generated for this SDG:
NCR 121134 was generated due to Failure to maintain Custody. 1. The analyst did not scan the samples
(113282019, 113282020,113282021,113283017,113283018) into the batch prior to analysis, however the samples
did remain in their custody at all times. The error has been corrected and the analyst has been instructed on proper
scanning procedures. 1. Reporting results.

Qualifier information
Manual qualifiers were not required.

Method/Analysis Information
Product: Liquid Scint Fe55, Solid-ALL FSS
Analytical Method: DOE RESL Fe-i, Modified
Prep Method: Ash Soil Prep
Dry Soil Prep GL-RAD-A-021 Method: Dry Soil Prep
Analytical Batch Number 342541
Prep Batch Number. 334896
Dry Soil Prep GL-RAD-A-021 Batch Number. 334890

Sample ID Client ID
113283017 9535-0002-004F
113283018 9535-0002-006F
1200647440 Method Blank (MB)
1200647443 Laboratory Control Sample (LCS)
1200647441 113282019(9535-0001-002F) Sample Duplicate (DUP)
1200647442 113282019(9535-0001-002F) Matrix Spike (MS)

SOP Reference
Procedure forpreparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-040 REV# 2.

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

Standards Information-
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

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

Ounlitv Control (OC) Information:

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

Designated QC
The following sample was used for QC: 113282019 (9535-0001-002F).

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

Technical Inforrnntion:

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

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
Samples 113283017 (9535-0002-004F), 113283018 (9535-0002-006F), 1200647440 (MB) and 1200647441 (9535-
0001-002F) were recounted due to a negative result greater than three times the error.
Samples were reprepped due to low/high recovery.

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. An NCR was not generated for this SDG.

Additional Comments
The absolute value of sample 1200647440 (MB) activity is greater than three times the one sigma total propagated
uncertainty due to subtraction of the cross talk from the Iron-59 tracer.

Oualifier information
Manual qualifiers were not required.

MethodlAnalysis Information
Product: Liquid Scint Ni63, Solid-ALL FSS
Analytical Method: DOE RESL Ni-i, Modified
Prep Method: Ash Soil Prep
Dry Soil Prep GL-RAD-A-021 Method: Dry Soil Prep
Analytical Batch Number 339689
Prep Batch Number. 334896
Dry Soil Prep GL-RAD-A-021 Batch Number: 334890
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Sample ID Client ID
113283017 9535-0002-004F
113283018 9535-0002-006F
1200640384 Method Blank (MB)
1200640387 Laboratory Control Sample (LCS)
1200640385 11 3282019(9535-0001-002F) Sample Duplicate (DUP)
1200640386 113282019(9535-0001-002F) Matrix Spike (MS)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). Tne data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-022 REV# 6.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

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

Oualitv Control (OC) Information:

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

Designated QC
The following sample was used for QC: 113282019 (9535-0001-002F).

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

Technical Information:

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

Preparation Information
All preparation criteria have been met for these analyses.

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

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document anyprocedural anomalies that may deviate from referenced
SOP or contractual documents. An NCR was not generated for this SDG.

qualifier information
Manual qualifiers were not required.
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MettiodlAnaivsis Information
Product: LSC, Tritium Dist, Solid-HTD2,ALL FSS
Analytical Method: EPA 906.0 Modified
Analytical Batch Number: 339628

Sample ID Client ID
113283017 9535-0002-004F
113283018 9535-0002-006F
1200640251 Method Blank (MB)
1200640254 Laboratory Control Sample (LCS)
1200640252 113282019(9535-0001-002F) Sample Duplicate (DUP)
1200640253 113282019(9535-0001-002F) Matrix Spike (MS)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-002 REV# 9.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

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

OQalitv Control (OC) Information:

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

Designated QC
The following sample was used for QC: 113282019 (9535-0001-002F).

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

Technical Information:

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

Preparation Information
All preparation criteria have been met for these analyses.

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

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
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SOP or contractual documents. An NCR was not generated for this SDG.

Qualifier information
Manual qualifiers were not required.

Method/Analysis Information
Product: Liquid Scint C14, Solid FSS
Analytical Method: EPA EERF C-01 Modified
Analytical Batch Number: 342387

Sample ID Client ID
113283017 9535-0002-004F
113283018 9535-0002-006F
1200647032 Method Blank (MB)
1200647035 Laboratoiy Control Sample (LCS)
1200647033 113282020(9535-0001-006F) Sample Duplicate (DUP)
1200647034 113282020(9535-0001-006F) Matrix Spike (MS)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-003 REV# 7.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

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

Ouality Control (OC) Information:

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

Designated QC
The following sample was used for QC: 113282020 (9535-0001-006F).

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

Technical Information:

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

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
Samples 1200647032 (MB) and 1200647033 (9535-0001-006F) were recounted due to high MDAs.
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Samples were reprepped due to low/high recovery.

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. An NCR was not generated for this SDG.

Ounlifier information
Manual qualifiers were not required.

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

Review Validation:
GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP
or CLP-like packaging will receive a third level validation upon completion of the data package.
The following data validator verified the information presented in this case narrative:

q, Q u C mu @ bJOL4
Reviewer:
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General Engineering Laboratories
Form GEL-XXX
Rev. 06102

NCR Report No.: 121134
Revision No.:

COMPANY -WIDE NONCONFORMANCE REPORT

Mo.Day Yr. Division: Type:
21 -JUN-04 Radiochemistry Process

Instrument Type: Quality Criteria: Client Code:
LSC Specifications YANK

Test / Method: Matrix Type: Batch ID: Sample Numbers:
DOE EML HASL-300, Tc-02-RC Solid 339685 See Below
-Mod i. 7
Potentially affected work order(s)(SDG): 113282(MSR#04-1559),113283(MSR#04-1558)
Application Issues:
Failure to maintain Custody

Specification and Requirements NRG Disposition:
Nonconformance Description:

1. The analyst did not scan the samples(1 13282019, 1. Reporting results.
113282020,113282021,113283017.113283018)lnto the batch prior to
analysis, however the samples did remain In their custody at all times.
The error has been corrected and the analyst has been instructed on
proper
scanning procedures.

Originator's Name:
Jimmy Hartley

-Quality Review:

21-JUN-04
Data Validator/Group Leader:
Joseph Jones 21-JUN-04

Corrective Action:

Corrective Action ID and Complete Date:Director:

Page 1
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SAMPLE DATA
SUMMARY
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wwi.gel.corn

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam NeckPlant

362 njun Hollow Road
East Hampton, Connecticut 06424

Contacl: Mr. Pete Hollenbeck

Project Soils PO# 002332

ReportDate: June 24,2004

Page I of 2

Client Sample ID: 9535-0002-OO1F Proiect: YANKOO504
Saple13D: 113283001 Client ID: YANKO0l
Matrix: soilVo.Rv-
Collect Date:. 06-MAY-04
Receive Date: 19-MAY-04
Collector Client
Moisture: 19.6%

Parameter Qualifer Result Uncertainty LC TPU MDA units DF AnalystDate Time BalchMtL

Rad Gamma Spec Analysis

Gammarpec, Gamma. Sold-FSS GAM& ALL FSS
Actiniam-229 0.637 +/-0.171 0.0584 t/-0.167
Americium-241 U 0,041 +/-0.07S4 0.0704 -1-0.0768
Bismuth-212 . OA33 +/-0.263 0.135 +1-0.257
Bismutb-214 . 0.541 +/-0.096a 0.0312 +/-0.0949
Cesiun-134 U 0.0166 +/-0.0316 0.0211 41-0.0309
Crsium-137 0.660 +/-0.0819 0.0167 +1-0.0803
Cobalt-60 U -0.00946 +1-0.0221 0.0175 +1-0.0216
Emropium-152 U -0.00958 -*/-0.0555 0.0446 W-0.0544
Europn-154 U 0.0309 +/-0.0706 0.0592 +1-0.0692
Europium-]55 U 0.0388 +/-0.0605 0.046 +/-0.0593
Lead-212 0.572 t/-0.0844 0.0315 +1-0.0328
Lead-214 0.734 +/-0.119 0.0297 +/-0.117
Manganese-54 U -0.00935 +/-0.0204 0.016 4/-0.020
Niobium-94 U -0.00851 +/-0.0183 0.0146 +/-0.0179
Potasslumx40 10.4 +/-1.13 0.132 +/-i.11
Radium-226 0.541 +/-0.0968 0.0312 +/-0.0949
Silver-lOSm U 0.00173 /-0.0184 0.0148 +/1-0D.1
Thallium-208 0.163 +/-0.0506 0.0174 +/-0.0496

0.127
0.146
0.290

0.0665
0.0452
0.0358

0.039
0.0936
0129

0.0953
0.0651
0.0627
0.0347
0.0313
0.304

0.0665
0.0314

0.037

pCilg

pCUg
pCa/
pci/gpCVg
pCi~g
pCi/g
pCilg

PCi/g
pC~gpCi/g
pcilgPCL/g

Palk
pCI/k
pCag
pcu/S

SRB 061/1104 1210 335647 1

The following Prep Methods were performed
Method Description Analyst Date 71me Prep Batch

DrySoilPrep DrySoilPrepGL-RAD-A-021 MIMI 05/20104 1423 334890

The following Analytical Methods were performed
Method Description

I EMLEIASL 300 4.523

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton. Comecticut 06424

Contact Mr. Pete Hollenbeck
Project: Soils PO# 002332

Client SampleD):
Sample ID:

Report Date: June 24.2004

Page 2 of 2

Proiect: YANK00504
Client ID: YANKOOI
VoL Recv.:

9535-0002-001F
113283001

Parameter Qualifier Result Uncertainty LC TPD MDA Units DF AnalystDate Thme Batch Mtd.

H1 Analytical holding time exceeded.
3 Indicates an estimated value. The result was greater than the detection limit, but less than the reporting lirmit.
U Indicates the target analyte was analyzed for but not detected above the detection limit.
UI Uncertain identification for gamma spectroscopy.
X Lab.-speciflc qualifier-please see case narrative, data suirnary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

Reviewed by

27



GENERAL ENGINEERING 
LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gol.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddamNeckcPlant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck

Prqojct: Soils PM 002332

ReportDate: Junc24,2004

Page I of 2

Client Sample ID.
Sample ID:
Matnx:
Collect Date:
Reccive Date:
Collector.
Molsture:

9535-0002-002F
113283002
Soil
06-MAY-04
19-MAY-04
Client
5.56%

Proiect: YANK00504
Client 1D: YANKO!
Vol. Recv.:

Parameter Qualifer Result Uncertainty LC TPU MDA Units DF AnalystDate Tine llatchiMtd.

Bad Gamma Spec Analysis

Gamwnaper, Gamma, Solid-FSS GAM & ALL FSS
Actinium-228 0.645 /-0.183 0.0547 4/-0.179
Amcricimn-241 U -0.0711 +/-0.193 0.116 4/-0.190
Bismuth-212 0.665 +/-0.247 0.118 +1-0.242
Bisrnuth-214 0.6S2 +/-0.108 0.0296 +/-0.106
Cesium-134 U 0.0D +/-0.0336 0.0231 +1-0.033

UI
Cesium-137 0.146 +1-0.0378 0.0175 +/-0.0371
Cobakr60 U 0.0079S +1-0.0214 0.0185 +/-0.021
Earopium-152 U -0.0319 +1-0.0598 0.0435 +/-0.0586
Europium-154 U -0.00731 tt-0.0611 0.050 +/-0.0599
Boropiam-155 U -0.0452 +t-0.0627 0.0521 +/-0.0615
Lead-212 0.656 +t O.OS2 0.0279 +/-0.0803
Lead-214 0.637 +1-0.0968 0.0345 +/-0.0948
Manganese-54 U 0.0244 +1-0.0224 0.0187 +1-D.=2
NMobium-94 U -0.0119 +1-0.0176 0.0135 +1-0.0172
Potassium-40 12.6 +1-1.24 0.106 +1-121
Rndiurn-226 0.682 +/-0.10S 0.0296 +1-0.106
Silver-108m U -0.0034 *1-0.0174 0.0146 +/-0.017
Thauium-208 0.217 +1-0.0484 0.0165 +/-0.0474

0.118
0.240
0.254

0.0629
0.04B9

0.0371
0.0404
0.0911

0.109
0.108

0.0578
0.0721
0.0398

0.029
0.246

0.0629
0.0308
0.0349

pcit
pci/g
paZ/g
pCi/g
PCi/g

pci/g
Pcilg

PCi/g

Ptci/g

pCl/g

paig

pCilk

SRB 06/11/04 I211 3356471

The following Prep Methods were performed
Method Description Analyst Date Time Prep Balch

Dry Soil Prep Dry Soil Prep OL-RAD-A-021 MImi 05120/04 1423 334890

The follaoing Analytcnl Methods were performed
Method Descrlptlon

I EML IIASL 300,4.523

. Notes:
The Qualifiers in this report are defined as follows:

B Target analyce was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING 
LABORATORIES, 

LIC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connectieut Yankee Atomtic Power
Address: Henaam Neck Plant

362Iojun HollowRoad
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project: Soils PO# 002332

Client Sample ID:
Sample ID:

Report Date: June 24,2004

Pagc 2 of 2

9535-0002-002F
113283002

Prolect: YANKOOO54
CYlet: YANKO01
Vol. Recy.:

Parameter Qualifier Result Uncertainty LC TPU MDA Units DF Anal stDate Time Batch Mtd.
-Y

H Analytical holding tire exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limiL
U Indicates the target analyte was analyzed for but not detected above the detection limiL
UI UncrtaiLn identication for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your projectmanagerfordetails.
h Sample preparation or preservation holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 550-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddamNeckPlant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hlolenbeck

Project: Soils PQ# 002332

ReportDate: June 25,2004

Page I of 2

Client Sample ID: 9535-0002-003F Proica- YANK00504
Sample ID: 113283003 ClientcD: YANK.:
Matrix: Soil Vol. Recv.:
Collect Date: 06-MAY-04
ReceiveDate: 19-MAY-04
Collector: Client
Moisture: 5.95%

Parameter Qualifier Result Uncertainty LC TPU hSDA Units DF AnalystDate Time Batch Mlid.

Rad Gamma Spec Analysis
Ganmaspec, Gamma. Solld-FSS GAM & ALL FSS
Actinium-228 0.500 +/-0.150
Americium-241 U 0.0814 +1-0.0836
Bismuth-212 0.462 +1-0.283
Bismuth-214 0509 +1-0.0966
Cesium-134 U 0.0396 +1-0.0251
Cesium-137 0.195 +1-0.046
Cobalt-60 U 0.0078 +/-0.0186
Europium-152 U -0.0103 +/-0.053
Europium-1S4 U -0.0408 +1-0.0596
Europium-SS' U 0.0554 +/-0.0649
Lead-212 0594 +/-0.0736
Lead-214 0.563 +/-0.0897
Manganese-54 U -0.00454 +/-0.0199
Niobium-94 U -0.0138 +/-0.0178
Potassium-40 12.1 +1-1.17
Radium-226 0.509 +1-0.0966
Silver-108m U -0.00223 +/-0.0176
Thallitxm-208 0.182 +/-0.0415

0.0544 4+-0.147
0.0686 +/-0.082

0.121 .1-02777
0.0284 +/.0.0946

0.020 +/-0.0246
0.0161 +/-0.0451
0.0164 +/-0.0182
0.0444 4/-0.052
0.0465 .1-0.0584
0.0425 +1-0.0636
0.0258 +/-0.0721
0.027S +/.0.0879
0.0163 +/-0.0195
0.0142 +/-0.0174

0.123 +/-1.14
0.0284 +/-0.0946
0.0144 +/-0.0172
0.0183 +/-0.0407

0.117
0.142
0258

0.0602
0.0424
0.0341
0.0362
0.0926

0.102
0.0878
0.0535
0.0584
0.0349
0.0302

0.279
0.0602
0.0304
0.0385

pCi/g
pCi/g
pClig
pCL'g
pCi/9
PCiig
pCJ19
pCVj

pCi/g
pCi/i

pCi/g
pCi/9
pCilg
PCi/g
pCi'g
pCil/
pci/g

SRB 06/11/04 1212 335647 1

Tne following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 lMI1 05f20104 . 1423 33489D

The foUowing Analytical Methocls were performed
Method Description

. ._

I EML HASL 300. 45.23

Notes:
The Qualifiers in this report are dcfined as follows:

B Target analyte was detected in the sample as wel as the associated bIank.
BD Flag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING LABORATORIES, LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankcec Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Project Solis PO# 002332

Report Date: June 25. 2004

Page 2 of 2

Client Sample ID:
Sample ID:

9535-0002-003F
113283003

ProTeet YANK00504
Clenmt ID: YANKOCI
Vol. Recv.:

Parameter Qualifier Result Uncertainty LC TPU MDA units DF AnalystDate llme Batch ltd.

H Analytical holding time exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection limit.
Ul Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data sumnmary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

-- tu uct C U'CQ
Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 njun Hollow Road
East Hamplon, Connecticut 06424

Contact Mr. Pete Hollenbeck

Pmje= Soils PO# 002332

Report Date: June 24.2004

Page 1 of 2

CUlnt Sample ID:
Sample ID:
Matrix:
Colect Date:
Receive Date
Collector
Moisture:

Parameter Quaflfer Result Uncertaint

had Gamma Spec Analyss .

Gamnaspe. Gamnm So id-FSS GMI & ALL FSS
Actinium-228 0.444 +/-0.132
Americium-241 U -0.0228 +1-0.0739
Bismuth-212 0.322 +l-0.205
Bismuth-214 0.455 +t-0.088
Cesium-134 U 0.020 +1-0.0205
Ceslun-137 0.085 +/-0.0277
Cobalt-60 U 0.0308 +1-0.0281
Europium-152 U -0.021 +1-0.0396
Europium-154 U 0.00614 +-.0572
Eropium-IS5 U 0.00678 +t-0.0439
Leand-212 0.452 1-0.0572
Lead-214 0.512 +/-0.0819
Manganesc-54 U -0.00235 41-0.0176
Niobium-94 U -0.00142 +t-0.0147
Potassium-40 13.0 4/-1.14
Radium-226 0.455 +/-0.088
Silver-108m U 0.00561 +/-0.0135
Thalliunrr208 0.153 41-0.0356

9535-0002-005F
113283004
Soil
06-MAY-04
19-MAY-04
Client
17.6%

Proiect YANK00504
Client ID: YANK001
Vol. Recv.:

t LC TPU MDA Units DF AnalystDate Time Batc Mtd.

0.0474 +1-0.130
0.0614 +.-0.0724

0.106 +.-0201
0.0272 +1/0.0862
0.0185 +/-0.0201
0.0138 +t-0.0272
0.0159 +/-0.0276
0.0341 +1-0.0388
0.0479 +t-0.0561
0.0401 +t-0.0431
0.0212 +1-0.0561
0.0299 +/-0.0802
0.0151 +-0.0173
0.0121 +1-0.0144

0.111 +t-1.12
0.0272 +.-0.0862
0.0121 +1-0.0133
0.0136 ./-0.0349

0.102
0.127
0.228

0.0575
0.0392
0.0294
0.0347
0.0717

0.104
0.0828
0.0441
0.0623
0.0323
0.0259

0.252
0.0575
0.0256
0.029

pcig
pCi/g

pCi/g
pCilg
pci/g
PCsJpCi/g
pCI/g
pCilkpCi/g

pCilg
pCi/g
pCVg
pCiWg
pCitg
pCi~g
pQ/g

SRB 06/11/04 1213 335647 1

Tbe following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry Soil Prep Psy Soil Prep GL-RAD-A-021 MlM1 05fl0104 1423 334890

The following Analytical Methods were performed
Method Description

I EML HASL 300. 45.23

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the assodated blank.
BD Flag focresults below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING 
LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wmW.geLcom

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddamNeckPlant

362 Injun Hollow Road
* East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project Soils POO 002332

Client Sample ID;
Sample ID:

Report Date: June 24,2004

Page 2 of 2

9535-00024X15F
113283004

Project: YANK00504
Cieant D: YANKOOl
Vol. Recv.:

Parameter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDate Time BatebMtd.

1 Analytical olding time exceeded.
I Indicates an estimated value. The result was greater than the detection limit but less than the reporting lmit
U Indicates the target analyte was analyzed for but not detected above the detection limit.
UT Uncertain identification forgamra spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

-_ Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 5508171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Addrus: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contactr Mr. Pete llollenbeck

Project: Soils PO# 002332

ReportDate: June24,2004

Page 1 of 2

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector
Moisture:

9535-0M02-007F
113283005
soil
06-MAY-04
19-MAY-04
Client
8.47%

Proiect: YANKI00504
Client ID: YANKOOI
Vol. Renv.:

Parameter Qnalifier Result Uncertainty LC TPU MIDA Units DF AnalystDate Time BatchMtd.

Rad Gamma SpecAnalysis

Gammaspec4 Gamma, Solid-FSS GAf & ALL FSS
Actininm-22* 0.464 +/-0.159 0.0568 +/-0.156 0.121
Americium-241 U -0.0319 +-0.0811 0.0619 +/-0.0795 0.128
Bismuth-212 0.510 +/-0.278 0.107 +/-0.273 0.229
Bismnuth-214 0.562 +1-0.0832 0.028 +1-0.0815 0.0591
Cesium-134 U 0.039 +l-O.Q285 0.0185 +1-0.0279 0.0393
Cesium-137 0.135 +/-0.0331 0.0138 +/-0.0325 0.0294
Cobalt-60 U 0.0105 +/-0.017 0.0152 +1-0.0166 0.0335
Europiur-152 U -0.00573 +1-0.0453 0.0375 +t-0.0444 0.0785
Europium-154 U 0.0159 +/-0.0593 0.0443 +/-0.0581 0.0967
Europium-155 U 0.0432 +/-0.0447 0.042 +1-0.0438 0.0866
Lead-212 0.563 +/-0.0708 0.0216 4/-0.0694 0.0449
Lead-214 0.693 /-0.0952 0.0261 +/-0.0933 0.0548
Manganese-54 U 0.0127 +1-0.0178 0.0156 +/-0.0175 0.0334
Niobiam-94 U -0.00342 +/-0.0156 0.0129 +-0.0153 0.0274
Potassium-40 12.1 +/-1.16 0.105 +t-1.14 0.240
Radium-226 0.562 4.uJ0832 0.028 +/-.0315 0.0591
Silver-lOSm U -0.0146 t/-0.0142 0.0116 +/-0.0139 0.0246
Thalliurn-208 0.11 +4-0.0376 0.0147 /-O.M36B 0.0312

pC~ig
pCi/g
pCilg

.pCi/g
pCi/g
pCUg
pCi/g
pCitg
pCUg
pCi/g
pCilg
pCLg
pCi/g
pCi/g
pCitg
pCi/g
pCL1g
pCi/g

SRB 06t/ll04 1214 335647 1

. The following Prep Methods were perforred
Method Description Analyst Date Time Prp Batch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MIMI 051204 1423 334890

The following A lytical Methods were performed
Method Description

I EML HASL 300, 4.523

Notes:
The Qualifiers in this report are defined as follows:

B Target analytc was detected in the sample as well as the associated blank.
BD Flag for results bel6w the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING 
LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 lnjun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollcbeclk
Project: Soils POW 002332

Client Sample ID:
Sample ID:

Report Date: June 24,2004

Page 2 of 2

9535-0002-007W
113283005

Project: YANK005O4
Client A): YANKOOI
Vol. Recv.-

Parameter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDate Time Batcb Mtd.

H Analytical holding time exceeded.
I Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection limit.
U1 Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-B171 - www.gel.com

Certificate of Ana]siss

Company: Connecticut Yankee Atomic Power
Address: Haddarn Neck Plant

362 Injun Hollow Road
East Flampton, Connecticut 06424

Contact Mr. Pete Hollenbeck

Project: Soils PO# 002332

Report Dae: June 24.2004

Page 1 of 2

Client Sample ID:
Sample ID:
Matnx:
Collect Date:
Receive Date
Collector.
Moisture:

9535-0002-008F
113283006
Soil
06-MAY-04
19-MAY-04
Client
6.35%

froiect: YANKOO504
Client ID: YAN.OOl
Vol. Recm.:

Parameter Qualifier Result Uncertainty LC TPU IlDA Units DF AnalystDate TIme Batch Mtd.

Rad Gammn Spec Analysis

Gamm= pcc, Gwnma, Solid-FSS GA, & ALL FSS

Actinhnn-228 0.431 +1-0.130 0.0465 +1-0.127
Amcricium-241 U -0.00109 +1-0.0997 0.0821 +l-Q0977
Bismuth-212 0.310 +tZ243 0.0984 +/-0.238
Bismut-214 0554 41-0.0845 0.023 +1-Q0828
Cesimn-134 U 0.00 +l-0.0322 0.0192 +10.0315

Ul
Cesium-137 0.128 +1-0.0304 0.0137 +1-0.0298
Cobalt-60 U 0.00338 +/-0.017 0.0144 +J-0.0166
Europium-152 U 0.00865 +t-0.041 0.0365 +1-0.0402
Europium-154 U -0.0454 +/-0.052 0.039 +4-0.051
Europiun-155 U 0.0468 +/-0.045 0.0415 +1-0.0441
Lead-212 0519 +/-0.0658 O.0205 +t-0.0645
Lend-214 . 0.592 +/-0.0919 0.0259 +/-0.090
Manganese-54 U 0.00674 1-0.0176 0.0149 +/-0.0172
Nidblum-94 U -0.0159 +1-0.0159 0.0122 +1-0.0155
Potassium 40 11.0 +/-1.12 0.135 /-4.09
Radiuna-226 0.554 +l-0.0845 0.023 +1-0.0828
SilVer-108m U -0.00666 +/-0.0126 0.0105 +/-0.0123
Tballium-208 0.174 +l-0.0329 0.0133 +/-0.0323

0.0999
0.169
0.210

0.0488
0.0404

0.029
0.0316
0.0763
0.0855
0.0856
0.0425
0.0541
0.0316
0.0258

0.297
0.04S8
0.0223
0.0281

pCVg
pCi/g
pcl/g
pCi/g
pCilg

pCag
pCsg
pCUg

PCi/8
PCiJ&

pCl/g

pCi/g

pCl/g
pCI/g
pCVg
PCUg

SRB 06/11104 1214 335647 1

Tne following Prep Methods were performed

Method Description Amaljyst Date Time Prep Batcb

Dry Soil Prep Dry Soil Prep OL-RAD-A-021 MJMI 05120/04 1423 334890

The following Analyfical Methods were performed
Method DescrIption

I EML HASL 300.4523

Notes:
The Qualifiers in this report are deflined as follows:

B Tmget analyte was detected in thc sample as well asthe associated blank.
BD Flag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING LABORATORIES, 
LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Harapton, Connccticut 06424

Contact: Mr. Pete Hollenbeck
Project Soils Po# 002332

Repeat Date: June24, 2004

Page 2 of 2

ClientSample ID:
Sample ID:

9535-0002-008F
113283006

Project YANK00504
Client ID: YANKOOl
VoL Recy.:

Parameter Qualiler Result Uncertainty LC TrU MDA Units DF AnalystDate Time Batch Mtd.

H Analytical holding time exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection limiL
UI Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation orpreservaion bolding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance wvith General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

4QT14
Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hatapton, Connecdcur 06424

Contact Mr. Pete Hollenbeck
Project: Soils PO# 002332

Report Date: June 24. 2004

Page I of 2

Client Sample ID:
Samnte ID:
Matmx:
Collect Datec
Receive Datc:
Collector
Moisture:

9535-0002-008FS
113283007
Soil
06-MAY-04
19-MAY-04
Client
6%

Proiect: YANKOO504
Colient D: YANK001
Vol. Recv.:

Parameter Qualifier Result Uncertainty LC TPU 19DA Units DF AnalystDate 71me Batch Mtd.

Rad Gammn Spec Analysis

Gmnmarpec, Gam=a. Solid-FSSGAM & ALL FSS
Acdinium-228 0.496 +1-0.160 0.0664 +/-0.157 0.140
Americium-241 U 0.00748 +1-0.0292 0.0251 +-0.0286 0.0515
Bismutb-212 0A67 +1-0.323 0.141 +1-0316 0.297
Bismutb-214 0.530 +/-0.105 0.0346 +/-0.103 0.0723
Ccsiunm-134 U 0.00 +1-0.0403 0.0241 +/-0.0395 0.0503

U'
Cesium-137 0.133 4-0.0342 0.019 +/-0.0336 0.0397
Cobalt-6O U 0.00234 +1-0.0239 0.0196 +1-0.0234 0.042
Earopium-152 U -0.0863 +/-0.053 0.0434 +/-0.052 0.0901
Europium-154 U 0.027 41-0.0768 0.0564 +1-0.0752 0.120
Europiurn-155 U 0.0614 4/-0.0441 0.0416 +/-0.0432 0.0854
Lead-212 0.565 +1-0.0732 0.0248 +140717 0.0511
Lead-214 0.566 +1-0.0992 0.0332 +1-0.0972 0.0688
Manganese-54 U 0.0315 +1-0.0269 0.0202 +1-0.0264 0.0424
Niobium-94 U 0.0161 4+-0.024 0.017 +1-0.0235 0.0356
Potassiu-40 11.9 +/-111 0.160 +1-1.09 0347
Radium-226 . 0.530 +1-0.105 0.0346 +-0.103 0.0723
Silycr-108m U 0.00734 */-0.0175 0.0155 +I-0.0171 0.0322
Tballium-208 0.167 +1-0.0472 0.0182 +1-0.0462 0.0381

pcLvg
pCi/g
PCYg
p01/g
PCL'g

PCI/g
PCl/g
pCI/g
PCUg
pai/k
pu/g
pcilg
PCtg

PCi/g

pCilg
pCilg

SRB 0611104 1215 335647 1

TMe following Prep Methods were performed
Method Descripton Analyst Date Tim Prep Batch

Dry Soil Prep Dry Soil Prep GL.RAD-A-021 MiMI 05120104 . 1423 334890

The following Awalytical Methods were performed
Method Description

I EML HASL 300, 4.523

Notes:
The Qualifiers in tbis report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD FRag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING LABORATORIES, 
LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gol.corn

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project Soils PO# 002332

Client Sample ID:
Sample ID:

RepwrtDatc: June24, 2004

Page 2 of 2

9535-0002-008FS
113283007

Proijct: YANIK00504
ole. YANK00

Vol. Recv.:

Parameter Qualfier Result Uncertainty LC TPU MDA units DF AnalystDate Time Batch Mtd.

H Analytical holding time exceeded..
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed forbut not detected above the detection limit.
Ul Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlk.

Reviewed by

39



GENERAL ENGINEERING LABORATORIES, 
LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mi. Pete Hollenbeck
Project Soils POIJ 002332

Report Date: June 24,2004

Page I of 2

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector.
Moisture:

9535-0002-009F
113283008
Soil
06-MAY-4
19-MAY-04
Client
6.94%

Project YANK00504
CUient 1D: YANK001
Vol. Recv.:

Parameter Qualifer Result Uncertainty LC TPU
Rad Gamma Spec Analysis

Gamrmapec. Gamma, Solid-FSS GAM A ALL FSS
Actunium-228 0.567 +/-0.158 0.046 +1-0.155
Amrricium-241 U 0.0401 +1-0.128 0.101 +1-0.125
Bismuth-212 0.412 4-0.165 0.103 4W-0.161
Bismuth-214 0558 +/-0.088 0.0304 +/-0.0862
Cesium-134 U 0.00 +/-0.0247 ODI0 8 +/-0.0242

Ut
Cesium-137 0.0971 +1-0.0309 0.0145 +14-.03M
Cobalt-60 U 0.00963 +/-0.0209 0.0158 +1-O.0Z05
Europium-152 U -0.0109 +/-0.0436 0.0358 +/-0.0428
Europium-154 U 0.00535 +1-0.0545 0.0464 +/-0.0534
Europium-155 U 0.0265 +1-0.0718 0D427 +/-0.0704
Lead-212 0.621 +1-0.074 0.0218 +1-0.0726
Lead-214 0.649 +1-O.094 0.0278 +/-0.0922
Mangnnese-54 U 0.0167 +1-0.0196 0.0173 +/-0.0192
Nlobium-94 U 0.00177 +1-0.0152 0.013 +1-0.0149
Potassium.40 12.8 +1-132 0.150 +1-1.29
Radium-226 0.558 +1-0.088 0.0304 +1-00862
Silver-108m U 0.00587 +1-0.0141 0.0128 +1-0.0139

hallium-208 0.171 +1-0.0401 0.0143 +1-0.0393

MDA Units DF AnalystDate Tme BoatchMtd.

Q0995
0.210
0.221

0.0638
0.0398

0.0309
0.0346
0.0753

0.101
0.0884
0.0453
0.0Q82
0.0366
0.0276
0329

0.0638
0.0269
0.0302

PO/Zg
PCi/g
pCl/g
pCifg
pCilt

pCi19
pCi(g
pulg
pCilk
pCJ/g
pCi/g
pci'g
pCi/k
pCi/g

.pug
pCilg
pCilg
P0lg

SRB 0M11/04 1216 335647 1

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MiMi 05/21004 1423 334890

The following Anaytical Methods were performed
Method Description

I EMLHASL 300, 452.3

Notes:
'Me Qualifiers in this report ame defined as follows:

- B Target analyte was detected in the sample as well as the associated blanlc
BD Flag for results below the MDC or a fag forlow tracer recovery.
E Concentation of the target analyte exceeds the instrmment calibration range.
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GENERAL ENGINEERING 
LABORATORiES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charloston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact b Mr. Pete Hollenbeck
Project: Soils PO# 002332

ReportDale: June 24,2004

Page 2 'of 2

Client Sample 1D.
Sample ID:

9535-0002-009F
113283008

Project: YANK00504
Client ID: YANKOOl
Vol. Recv.:

Parameter Qualifier Result Uncertahity LC TPU MDA Units DF AnalystDafe Time DatchMtd.

H Analytical holding tire exceeded.
J Indicates an estimated valu. Thc result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detccted above the detection limit.
UI Uncertain identification for garmma spectroscopy.
X Lab-specific qualificr-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager. Sarah Kozlik.

Reviewed by
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GENERAL ENGINEERING 
LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wwv.greLcom

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pcet Hollenbeck

Project Soils PO# OD2332

Client Sample ID:
Samplc ID:
Matrix:
CoUect Date:
Receive Date:
Collector:
Moisture:

ReportDate: Junc24 2004

Page 1 of 2

9535-0002-009FS
113283009
Soil
06-MAY-04
19-MIAY-04
Client
6.66%

Prpict: YANK005O4
Client ID: YANKOO1
Vol. Recy.:

Parameter Q-all er Result Uncertainty LC TPU NEDA Units DF AnalystDate llne BatchMtd.

Rad Gamma Spec Analysis

Gamnmasrpec Ganma. Sold-FSS GAM &ALL FSS
Actinium-228 0.626 +1/0.166 0.0471 +/-0.163
Americium-241 U 0.013 +4-.0731 0.0653 +/-0.0716
Bismuth-212 0.314 +/-0.1B6 0.134 t4-0.182
Bismuth-214 0.685 41-0.105 0.O_66 +1-0.103
Cesium-134 U 0.00 +1-0.0336 0.0194 +40.033

UI
Cesiun-137 0.105 W/-0.0311 0.015 41-0.0304
Cobalt-O U -. 0107 +1-0.0191 0.0147 +1-0.0l87
Europiun-152 U -0.0551 +/-0.0475 0.0386 +/40.0466
Erropinm-154 U 0.00593 +1-0.0606 0.0507 +/-0.0594
Europium-155 U 0.0383 +1-0.0574 0.0457 +/-0.0563
I ed212 0.585 +1-0.0708 0.0235 +/-0.0694
Lead-214 0.671 4/-0.0977 0.0289 +1-0.0957
Manganese-54 U -0.00395 +/-0.0166 0.014 4/-0.0163
Niobium-94 U 0.000951 +/-0.0214 0.014 +/-0.021
Potassium-40 12.7 +1-1.23 0.120 +/-1.1
Radium-226 0.685 4/-0.105 0.0266 +/10.103
Silver-108m U 0.00842 +/-0.0159 0.014 +/-0.0156
Tballiun-208 0.197 +/-0.0414 0.0162 +/-0.0405

0.102
0.134
0.282

0.0562
0.0411

0.0318
0.0322
0.0807

0.109
0.0941
0.0486
0.0602

0.030
0.0297

0.268
0.0562
0.0294
0.0341

pci/g
pCi/g
PCi/g
P~i/g
PCi/g

PClJ/g
pCilg
pCi/g
pCIfg
P0i1g
17i/g
PCVg
P01/g
P019g
PCL'g
pCi/g
P01/g
PCI/g

SRB 06/11/04 1225 335647 1

Tbe following Prep Methods were performed
Method Description Analyst Date TIme Prep Batch

Dry SoilPrep Dry Soil Prep GLRAD-A-021 MIMI 05t20r04 1423 334890

71e following Analytical Methods were performed
Method Description

1 EML HASL 300,4.5.2.3

Notes:
The Qalfiers in this report are defined as foflows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below thc MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING 
LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savag3 Road Charleston SC 29407 - (843) 556-8171 - wws.gel.com

Certificate of Analysis

Company: Ccnrecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Project Soils PO# 002332

Report Datz: June 24,2004

Page 2 of 2

Client Sample 1D:
Sample ID:

9535-0002-OO9F S
113283009

PrMicL YANK00504
Clicnt I:D: YANKOOI
Vol. Recv.:

Parameter QuaEfler Result Uncertainty LC TFU AIDA Units DF AnalystDate Mme Batcb Mid.

H Analytical holding time exceeded.
1 Indicates an estimated valuc. The result was greater Ihan the detection limit, but less than the reporting limiL
U Indicates the target analyte was analyzed for but not detected above the detecdon limit.
UI1 Uncertain identifIcadon forgamnma spectroscopy.
X Lab-specific qualifier-please see case narrative, data sumnmary package or contact your project manager for details.
h Sample preparation or preseration holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Chadeston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddarnNeckPlant

362 Injun Hollow Road
East Hampton. Connecticut 06424

Contact Mr. Pete Hollenbeck

Projcct Soils PO# 002332

ReportDate: June24,2004

Page I of 2

Client Samnple ID:
Sample ID:
Matrix:
CoUrctDate:
Receive Date:
Collector:
Moisture:

9535-0002-OIOF
113283010
Soil
06-MAY-04
19-MAY-04
Client
6.26%

Project: YANK00504.

Vol. Recv.:

Parimeter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDate Time Batch Mid.

Rad Gamma Spec Analysis

Gammarpec, Gamma. Solid-FSS GAM& ALL FSS
Actinium-228 0.500 +1-0.172 0.0588 +/-D.168 0.127
Americiun-241 U 0.00504 +1-0.0253 0.0236 +/-0.0258 0.0488
Bismuth-212 0341 +t-0.236 0.148 +1-0.231 0316
Bismuth-214 0.663 +1-0.110 0.0336 +1-0.107 0.0712
Cesium-134 U 0.0383 +1-0.0329 0.0228 +1-0.0323 0.0484
Ccsium-137 0.226 +/-0.0504 0.016 +t-0.0494 0.0344
Cobalt-60 U 0.C0994 +/-0.0245 0.0216 +-0.024 0.0471
Europium-152 U -0.00722 +/-0.0463 0.0394 +/-0.0454 0.083
Europium-154 U 0.0365 +/-0.0674 0.0603 +1-0.066 0.131
Europium-155 U 0.0189 4/-0.0451 0.0394 +1-0.0442 0.08 14
Lcad-212 0.658 +/-0.074 0.024 +/-0.0725 0.0498
Lead-214 0.643 +1-O.D977 0.0306 +1-0.0958 0.0642
Manganese-54 U -0.0173 +1-0.0243 0.0163 +1-0.0239 0.0354
Niobium-94 U 0.0142 +b-0.0199 0.018 +1-0.0195 0.038
Potassium-40 11.7 +1-1.16 0.159 4/-1.14 0.355
Radium-226 0.663 +1-0.110 0.0336 +/-0.107 . 0.0712
Silver-lOSm U -0.0156 +1-0.0206 0.0143 +/-0.0201 0.0302
7balliur-208 0.203 +/-0.0508 0.0157 +/-0.0498 0.0336

pCi/g
pCi/g
pCUg
pCiig
pCilg
pCi/g

pci/g

pCi/g

pCiig
pCirg
pcilg
pCi/g

pCi/g

SRB 06/11/04 1226 335647 1

The following Prep Methods were performed
Method Description Analyst Date lime Prep Batch

Dry Soil Prep Dry Soil Prep GLRAD-A-021 MiMI Q0/20/04 1423 334890

The following Analytical Methods were performed
Method Description

I EMWL HASL 300, 45;2.3

Notes:
The Qualifiers in this report are defined as follows:

B lTarget analytc was detcclcd in thu anmplc as wcll as tho associated blank
BD Flag for results below the MDC or a fag for low tacer recovery.
E Concentration of the target analyte exceeds the instument calibration range.
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GENERAL 
ENGINEERING 

LABORATORIES, LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 558-8171 - www.gel.corn

Certifcate of Analysis

Company: ConnecticutYankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Conrnceticut 06424

Contact: Mr. Pete Hollenbeck
Project- Solis PO# 002332

Client Sample ID:
Sample ID:

Report Date: June 24, 204

Page 2 of 2

9535-0002-OlOF
113283010

Project: YANC00504
ClientD YANKOOI
Vol. Recv.:

Parameter Quaier Result Uncertainty LC TPU MDA Units DF AnalystDate Tine BatchMtd.

H Analytical holding tine exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but rot detected above the detection limit-
UI Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded
The'above sample is reported on'a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozilil

Reviewed by
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GENERAL 
ENGINEERING 

LABORATORIES, 
LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - vw.gal.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Addrcss: Haddam Neck Plant

362 Iojun Hollow Road
East Haampton. Connecticut 06424

Contact Mr. Pete Hollenbeck
Project: Soils PO# 002332

Client Sample ID:
Sample ID:
Matrx:
Collect Datc:
Receive Date:
Collector
Moisture:

RrportDatc: June24,2004

Page 1 of 2

9535-0002-01 IF
113283011
Soil
06-MAY-04
19-MAY-04
Client
6.65%

Proiect: YANK00504
Client ID: YANK001
Vol. Rccv.:

Parameter Quali2er Result Uncertainty LC ITU MDA Units DF AnalystDate Time Batch Mid.

- Rad Gamma Spec Analysis

Garmaspec, Garrm, Sotid FSS CAM & AL FSS
Actinium-228 0546 +1-0.116
Americium-241 U 0.00154 +1-0.0825
Bismuth-212 0374 +1-0.181
Blsrnut-214 0.605 /1-0.0816
Cesium-134 U 0.0198 +1-0.0146
Cesium-137 0.140 +1-0.0355
Cobalt-60 - U -0.00417 +1-0.0132
Europium-152 U 0.00 +1-0.0636

Il
Europium-154 U 0.00619 +1-0.0401
Europium-155 U 0.00473 +1-0.0511
Lead-212 0.508 +1-0.0568
Lead-214 0.559 +1-0.0682
ManZaziese-54 U -0.00201 +1-0.014
Niobium-94 U 0.00618 +-0.0122
Potassium-40 10.9 +1-0966
Radium-226 0.605 +1-0.0816
Silver-108m . U 0.000127 +/-0.012
Tballium-208 0.138 /-0.0312

0.0358 +/-0.114
0.0655 +/-0.0809
0.0814 +/-0.178
0.0203 +/-0.080
0.0132' +/-0.0143
0.0102 +1-0.0348
0.0108 +1-0.0129
0.0315 +1-0.0624

0.0342 +1-0.0393
0.03189 +/-0.050
0.01S7 +1-0.0557
0.0225 +M-0.0668
0.0117 +4-0.0137
0.0107 +1-0.0119
0.0865 +-0.946
0.0203 +/-0.080
0.0101 +/-0.0117
0.0102 +1-0.0306

0.075S
0.135
0.171

0.0424
0.0276
0.0215
0.0231
0.0652

0.0728
0.0799
0.0384
0.0466
0.0245
0.0222

0.1 B9
0.0424
0.0209
0.0214

PCI/g
PCI/
pCi/g
pCVg
PCl/g
pCfl/g
PCI/g
pCS~g

pQ/lg
FC1lg
PCi/g
pcl/g
Pullg
pClIg
p~2i/g
peal
pCl~g
pCi~g

SRB 06J11/04 1226 335647 1

The followtog Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry Soil Prep Dry Soil Prep GL-RAD-A.021 MIMI 05120/04 1423 334890

The foflOwing Analytical Methods were performed
Method Description

1 EML HASL3CO, 4.523

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a fag for low tracer recovery.
E Concentratdon of tho target analyte exceeds the instrUment calibration range.
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GENERAL ENGINEERING 
LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407- (843) 556-Bl 71 - vwvw.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddamNeckPlant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbcck
Project: Soils PW002332

Report Date: June 24.2004

Page 2 of 2

Client Sample ID:
SampleED:

9535-0002-OIF
113283011

Project: YANK00504
Client ID: YANK001
Vol. Recv.:

raTeter Qualifier Result Uncertainty LC TPU bMA Units DF AnalystDate Time Batch itd.

H Analytical holding time exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limist
U Indicates the target analyte was analyzed for but not detected above the detection limit.
Ul Unctain identification fortgamma spectroscopy.
X Lab-specific qualifier-please see case narrative data summay package or contact your project managerfor details.
h Sample preparation or preservation holding time exceeded.

T}e above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engimeering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozilk.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gol.com

Certiecate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddamNeckPlant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Project Soils POM 002332

Client Sample ID:
Samiple ID:
Matrix:
CollectDate:
Receive Date:
Collector
Moisture:

Report Date: June 24,2004

Page I of 2

9535-00020I2F
113283012
Soil
06-MAY-04
19-MAY-04
Client
5.39%

Proiect: YANK00504
C.icn.t ID: YANKOOI
Vol. Recv.:

Parameter Qualiner Result Uncertainty LC TPU MDA Vnits DF AnalystDate Time BatchbItd.

Rad Gamma Spec Analysis

G*maspec, Gamma4 Solid-FSS GAM & ALL FSS
Actinium-229 0.473 W/-0206 0.0717 W-0.202 0.156
Americium-241 U 0.0101 +/-0.060 0.0482 +1-0.0588 0.0989
Bismuth-212 0515 +1-0397 0.174 +1-0389 0.372
Bisnuth-214 0.706 41-0.137 0.0364 +/-0.134 0.0777
Cesium-134 U 0.0132 41-O.Q304 0.027 +1-0.0298 0.0575
Cesium-137 0.0609 +/-0.059 0.0216 +/-0.0578 0.0462
Cobalt-60 U -0.00886 */-.0276 0.0217 +/-0.0271 0.0481
Europium-152 U -0.013 41-0.0643 0.0552 ./-0.0631 Q115
Eurapium-154 U 0.0479 +/-0.0856 0.0748 4-0.0B38 0.162
Europlum-155 U 0.00429 +/-0.0659 0.0573 +/-0.0646 QIIS
Lead-212 0545 /-0.0862 0.0313 4-0.045 0.0649
Lead-214 0.698 4/-0.128 0.039S .- 0.125 0.0832
Manganese-54 U 0.0173 4/-0.0255 0.0231 +/-O 5 00494
Niobium-94 U 0.0109 +/-0.0255 0.0217 +/-0.025 0.046
Potassitm-40 10.6 +/-1.19 0.189 41-1.16 0.425
Radium-226 0.706 4.0.137 0.0364 ./-0.134 0.0777
Silver-loam U -0.00725 +/-0.0226 0.0188 +1-0.0221 0.0397
Thalliumn-208 0.208 ./-0.0635 0.0226 */-.0623 0.0479

pCifg
P0/g
pCi/g
pCiJlg
pCi/g
pCi/g
pCitg
pCilk
pCi19
pCVg
PCil9
pCi/9
pCi/9
PCi/g
P01/g
pCil9
pCi1g
TCilg

SRB 06/11/04 1227 335647 1

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MiMi 05W0Nt4 1423 334890

The following Analytical Methods were performed
Method Description

I EMLHASL300,4.52-3

Note=:
The QualifiErs in this report are defined as follows:

B Target analyte was detected in the sample ns well as tbe ocared blank.
BD Flag for snits below the MIC or alag forlow tracerrecovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam NeckPlant

362 Injun Hollow Road
East Hampton. Connecticut 06424

Contact Mr. Pete Hollenbxk
Project Soils PO# 002332

Client Sample ID:
Sample ID:

Report Date: June 24, 2004

Pagc 2 of 2

9535-0002-012F
133283012

Proiect YANK}0504
Client ID: YANKOOI
Vol. Recv.:

Pararneter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDate Tune Batrhbltd.

H Analytical holding time exceeded.
J Indicates an estimated value. Ie result was greater than the detection limit, but less than the reporting limitL
U Indicates the target analyto was analyzed for but not detected above the detection limit.
UI Uncertain identification forgamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded
The above sample is reported on a dry weight basis.
Whis data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC

standard operating procedures. Please direct any questions to your Project Manager, Sarah KozlLL

(C O~ C9 A
Reviewed by
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GENERL ENINEEING LBORAORIE, LL

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556.8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddarn Neck Plant

362 2njun Hollow Road
East Hampton, Connecticut 06424

Cont=ct Mr. Pete Hollenbeck
Project Soils PO# 002332

Report Datc: June 24,2004

Pagc 1 of 2

Client Sample ID:
Saznple ID:
Mattix:
Collect Dae:
Receive Date:
Collector.
Moisturc:

9535-0002-013F
113283013
Soil
06-MAY-04
19-MAY-04
Client
4.28%

Prpiecct YANK00504
C~lient W. YANK0C
Vol. Recv.:

Parameter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDate Time Batch Mtd.

RaGamma Spec Analysls

Gawnaspec, Gaman4 Solid-FSS GAM & ALL FSS
Actidnum-228 0.597 4/-0.141 0.0522 +1-0.138 0.112
Americium-241 U 0.0535 +1-0.071 0.060 +1-0.0696 0.124
Bismuth-212 0.317 +/-0.201 0.112 +1-0.197 0.237
Bismuth-214 0.439 +1-0.0959 0.02S5 41-0.094 0.0538
Ccsium-134. U 0.0123 4-0.0198 0.0175 +1-0.0194 0.037
Cesium-137 . 0.0888 +1-0.0355 0.0154 +1-0.0348 Q0324
Cobalt-60 U -0.00495 +140.0181 0.0147 +1-0.0177 0.0321
Europium-152 U -0.00905 +1-0.0439 0.0375 +/-0.043 0.0783
Europium-154 U 0.0308 +1-0.0545 0.0483 +1-0.0534 0.104
Europium-155 U 0.0426 +/4.0469 0.0426 +1.0.046 Q0877
Lead-212 0.509 +40.0633 0.0238 +140.062 0.0492
Lcad-214 0.537 +/-0.0925 0.0269 +4-0.0906 0.0561
Manganese-54 U -0.00328 44.0183 0.0151 +1-0.0179 Q0322
Nioblum-94 U 0.00637 +/-0.0154 0.0135 +1-0.0151 0.0286
Potassiam40 11.8 +/-1.14 .119 4-1.11 0.265
Radiumn-226 0.439 410.0959 0.0255 +1-0.094 0.0538
Silvcr-108m U 0.00416 +1-0.0159 0.0121 +/-0.0156 0.0254
Iballium-208 0.217 +4.0375 0.014 +1-0.036B 0.0296

pci/g
Pc~g
pCi/g

pCi/g
pCVg
pCV9

pCi/gP~i1g

pcilgpCi.Ig

pci/s
pCi/g
p ig

SRB 06/11/04 1231 335647 1

The following Prep Methods were performed
Method Description Analyst Date Thae Prep Batch

Dry Soil Prep DrySoil Prep G-RAD-A-021 MiMI 05I20104 1423 334890

The following Analytical Methods were performed
Method Description

I EML HASL 300,4.5.73

Notes:
The Qualifiers in this report are defined as follows:

-B Target analyte was detected tn th sample ns weU as tha associted blank.
* BD Flag for result. below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING 
LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charilston SC 29407- (B43) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddarn Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Project Soils POP 002332

Client Sample ID:
Sample ID:

Report Date: June 24,2004

Page 2 of 2

9535-0002-013F
113283013

PrTiect YAK00504
Cheat ID: YANK00I
Vol. Recv.:

Parameter Qualifer Result Uncertainty LC TPU AIDA Units DF AnalystDate Time DatchMt&

H Analytical holding time exceeded.
J Indicates an estimated value. The restlt was grater than the detection limit, but less than the reporting limniL
U Indicates tbe target analyte was analyzed for but not detected above the dctection limit.
U1 Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
b Sample preparation or preservation bolding time exceeded

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

36Z Injun Hollow Road
East Hampton. Connecticut 06424

Contact: Mr. Pcte Hollenbeck

Project Soils PO# 002332

Client SamplefID.
Sample ID:
Mnatnx:
Collect Date:
Receive Date:
Collector
Moisture:

Report Date: June24, 2004

Page I of 2

9535-002-014F
113283014
Soil
06-MAY-04
19-MAY-04
Client
7.27%

Proiect: YANKOD504
Client lD: YANK001
Vol. Recv.:

Pauraeter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDale Time DatchMtd.

Rad Gamma SpecAnalysis
Gammaspec. Ganuna Solid-FSS GAM & ALL FSS
Actinium-228 0.434 +t-0.153 0.0449 +1-0.150 0.0972
Americium-241 U O.C0121 +/-0.0972 0.0841 +t-0.0952 0.174
Bnsmuth-212 0.316 +1-0.177 0.0977 +/-0.174 0.210
Bismuth-214 0.630 41-0.0966 0.0234 +/-0.0946 0.0498
Cesium-134 U 0.0382 t/-0.0278 0.0192 4/-0.0273 0.0405
Cesium-137 0.137 +1-0.0337 0.0138 +1-0.033 0.0294
Cobalt-60 U 0.0121 +1-0.0168 0.0152 1-0.0165 0.0333
Europium-152 U -0.0393 +1-0.0452 0.0359 41-0.0443 0.0753
Europium-154 U 0.00772 +/-0.0573 0.0488 +41.0562 0.105
Europiun-155 U 0.014 +/-0.0524 0.0441 +1-0.0514 0.0911
Lead-212 0.596 +L0.0781 0.0236 +1-0.0765 0.0489
Ltad-214 0.759 +1-0.0985 0.0271 .1-0.0966 0.0567
Manganese-54 U 0.0187 +1-0.0224 0.013 +1-0.022 0.028
Niobiun-94 U 0.0038 +/-0.0238 0.0131 .1-0.0233 0.0278
Potassium-40 12.6 +1-1.22 0.112 +1-1.19 0.253
Radium-226 0.630 +1-0.0966 0.0234 +1-0.0946 0.0498
Silver-lO8rn U -0.0047 +/-0.0141 0.0122 *1-0.0138 0.0258
Thallium-20S 0.226 +"-0.0468 0.0147 +1-0.0458 0.0311

p~i/g
pCifg
pCVl/
pCl/g
PCilg
pCVg
pCi/g
pCitz
pCifg
pcilg
FCilg
pC11g
pCi/g

pCilk

pCilk

SRB 06111/04 1232 335647 1

lhe followlag Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry Soil Prep Dry SoilPrep GLTRAD-A-021 MiMi 0S/20104 1423 334890

The folliowrg Analy3tca Methods were performed
Method Descripton

I EML HASL 300.4-5.2.3

Notes:
The Qualifiers in this report zm defined as follows:

B Target analyte was dected in thz sample as wdU as thc sociated blan
BD Flag for rcsults below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instruiment calibration range.
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GENERAL ENGINEERING 
LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savago Road Charleston SC 29407 - (843) 556-8171 -www.gal.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contac8 Mr. Pete Hollcnbeck
Project: Soils PO# 002332

Report Date: June 24.2004

Page 2 of 2

PVoiect: YANK00504. YANKOOI
VoL RCYc.:

Client Sample ID:
Sample ID:

9535-OO-014F
113283014

Parameter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDate Time DatdbMtd.

* H Analytical holding time exceeded.
I Indicates an estimated value. 7he result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection limit.
Ul Uncertain identification forgamnma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Saample preparation or preservation holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating pmocedures. Please direct any questions to your Project Manager, Sarah Kozlik.

~ Ci..@Q
Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (B43) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 lujun Ho~low Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck

Project Soils PO# 002332

ReportDate: June24.2004

Page I of 2

Client Sample ID:
Samole ID:
Matrix:
Collect Date:
Receive Date:
Collector
Moisture:

9535-0002-OlSF
113283015
Soil
06-MAY-04
19-MAY-04
Client
7.11%

Proiect: YANX00504
Client I. YANKOOI
Vol. Rec.:

Parameter Qualifier Result Uncertainty LC TFU

Rad Gamua Spec Analysis

Gammarpec, Gammn4 Solid-FSS GAU & ALL FSS
Acdrium-228 0.553 +/-0.175 0.0474 +/-0.171
Americium-241 U -0.0299 +/-0.075 0.0572 +/-0.0735
Bismuth-212 0.441 +/-0243 0.118 -*1-0.238
Bismulh-214 . 0.543 -+/-0.0831 Q0254 +/-0.0814
Cesium-134 U 0.0249 +1-0.0254 0.0178 +/-0.0249
Ccsium-137 0.127 +/-.-0278 0.0127 +/-0.0273
Cobalt-60 U 0.00153 +/-0.0206 0.017 +1-0.0202
Europium-152 U 0.000136 +/-0.0437 0.0361 4/-0.0429
Europlum-154 U -0.0538 +/-0.0673 0.0513 +1-0.0659
Europiumr-155 U 0.00 +-0.058 0.0371 -*-0.0568

UI
Lead-212 0540 4/-0.0617 0.0208 t/-0.0605
Lead-214 0569 +/-0.0842 0.0257 +/-0.0825
Manganese-54 U -0.0122 +1-0.0191 0.0146 W/-0.01B7
Niobium-94 U 0.0163 +1-0.0164 0.0145 t/-0.016
Potassiun-40 17.2 +/-IA9 0.123 +/-1.46
Radium-226 0543 +/-0.0831 0.0254 /1-0.0814
Silver-lO]in U -0.00423 +/-0Q0135 0.0115 1-0.0132
Tbaflium-208 0.148 +/-0.0388 0.0138 +1-0.0381

MDA Units DF AnalystDate Tire BatchMtd.

0.102
0.118
0250

0.0537
0.0376
0.0271
0.037

0.0755
0.110

0.0766

0.0431
0.0538
0.0313
0.0306

0.275
0.0537
0.0242
0.0291

pCi/g
pcl/g
pCilg
pCilg
PlCl/g
pCllg
pCilg
pCi/g
pCi/g
PCilg

SRB 06111/04 1232 335647 1

pCi/g
pCi/g
pC9g
pCiJg
pCilg
pCi/g
pCUg
pcifg

The folowing Prep Methods were performed
Method Descriptlon Analyst Date TIme Prep Batch

Dry Soil Prep Dry Soil Prep GLRAD-A-021 MJMI 05120/04 1423 334890

The following Analytcal Methods were performed__
Method Description

1 EML HASL 300,4.523

Notes:
The Qualifiers In thiis report are defined as follows:

B Target analyte was detected in th sample as well as the associated blank
BD Flag for results below the MDC or a flag for low tacer recovery.
E Concentration of the target annlyte exceeds the instrument calIbration range.
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: ConnecticutYankee Atomic Power
Address: Hdm= Neck Plant

362 Injun Hollow Road
East Harmpton, Connecticut 06424

Contact Mr. Pcte Hollenbeck
Project: Soils PO# 002332

Report Date: June 24,2004

Page 2 of 2

Client Sample ED:
Sample ID:

9535-0002-015F
113283015

Proect YANK00504
Client ID: YANKOOI
Vol. Recv.:

Parameter Qualifier Result Uncertainty LC 7TU MDA Units DF AnalystDate Time BatchMtd.

H Analytical holding time exceeded.
I Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed forbut not detected above the detection liniiL
I1 Uncertain identification for gamma spectroscopy.

X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager. Sarah Kozlik.

MC h CG0c-Q
Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-0171 -www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362Injun HollowRoad
East Hampton. Connecticut 06424

Contacti Mr. Pete Hollenbeck

Project: Soils PO# 002332

Report Date: Junc 24,2004

Page I of 2

Client Sample ID:
Sample ID.
Matrix:
CollectDate:
Receive Date:
Collector:
Moisture:

9535-0002-016F
113283016
Soil
06-MAY-04
19-MAY-04
Client
7.63%

Proiect: YANK00504
Client D: YANK001
VoL Recv.:

Parameter Qualifier Result Uncertaity

t ad Gamma Spec Analysts

Gammaspec; Camma, Soli-FSS GAM & ALL FSS
Actinium-22S 0.670 +1-0.131
Americium-241 U 0.0149 +1-0.043
Bismuth-212 0.537 +1-0.185
Bismuth-214 0.548 +1-0.0852
Cesium-134 U 0.01S7 +1-0.0169
Ccsium-137 0.152 +1-0.0261
Cobalt-60 U 0.0154 +"-0.0135
Europlum-152 U -0.00872 +1-0.0338
Europium-154 U -0.0513 +1-0.0425
Europium-l55 U -0.00539 +1-0.0403
Lend-212 0.626 +1-0.0619
Lead-214 0.689 +1-0.0765
Manganese-54 U -0.00323 +/-0.0139
Niobium-94 U 0.00748 +1-0.0119
Potassium-40 12.4 +/-1.04
Radium-226 0.548 +/-0.0852
Silver-108mr U 0.00314 +1-0.0115
Thallium-208 0.10 +/-0.0339

LC TPU MDA Units DF AnalystDate Time Batch Mtd.

0.0364 +-0.128
0.0404 +1-0.0421
0.0766 +1.0.182
0.0207 +/-0.0835
0.0129 +1-0O165

0.010 +1-0.0256
0.0122 +1-0.0132
O.0289 41-0.0331
0.0319 +1-0.0416
0.0359 +/-0.0395
0.0197 +1-0.0607
0.0214 +1-0.075
0.0115 +-0.0137
0.0105 +/-0.0117
0.0962 +1-1.02
0.0207 +-0.0835

0.00991 +/-0.0113
0.0104 +.-0.0332

0.077
0.0829

0.162
0.0431

0.027
0.021
0.026
0.060

0.0681
0.0736
0.0406
0.0445
0.0241
0.0219

0.208
0.0431
0.0206
0.0217

pCIYg
pa/g
pcilg
pOig9
pCVg
PCi/g
p~ig
pCil9
pa11g
PaIIg
pCilg
pCi/g
PCIVg
PCi/g
pCilg
pCV/9
pCilk
pats

SRB 06111/04 1233 335647 1

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry Soil Prep DxySoilPrepGL.RAD-A-021 MiMI 05/20/04 1423 334890

The following Analytical Methods were performed
Method Description

1 EML HASL 300,4.52.3

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected In thc sample as well as the associated blank..
BD Flag for results below the MDC or a flag for low tracerrecovery.
E Concentratibn of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hllow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project: Soils PO# 002332

ReportDate: June 24,2004

Page 2 of 2

Client Sample D):
Sample ID:

9535-0002-016F
113283016

Project: YANKO05O4
Client ID: YANKOOI
Vol. Recv.

Parameter Qualifier Result Uncertainty LC TPF MDA Units DF AnalystDate Time Batch M&d.

H Analytical holding time exceeded
I Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection limit.
Ul Uncertain identification forgamma spectroscopy.

- X Lab-specific qualifier-please see casenarrative, data summay package or contact your projectmanager fordetails.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineerng Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlikh

* Revw e ib
_Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Ncck Plant

362Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck

Projecta SoilsPO# 002332

Report Date: June 24,2004

Page I of 3

Client Sample ID:
Sanple ID:
Matrix:
Collect Date:
Receive Date
Collector
Moisture:

9535-0002-004F
113283017
Soil
06-MAY-04
19-MAY-04
Client
7.76%

Priect: YANK005O4
Client 1D: YANKOOI
Vol. Recy.:

Parameter Qualifler Result Uncertainty LC TPU NIDA units DF AnalystDate Time BatchMtd.

-ad Alpha Spec Analysis

AlphaspecAm241, Cm, SolidALLFSS
Americium-241 U 0.00106 +4-0.0577
Curium-242 U 0.0309 +1-0.0605
Curium-243/244 U 0.00107 +1-0.0579

Alphaspec Pu Solid-ALL FSS
Plutonlum-238 U -0.0196 +/-0.1)43
Plutonlum-239/240 U 0.0204 +/-0.0399

Liquid Scint Pu241, Solid-AL1 FSS
Plutonium-241 U -238 41-7.27

Rad Gamma Spec Analysis
Gammaspec. Gamma, Solld-FSS GAM & ALL FSS
Actinium-228 0.574 4J0.194
Americium-241 U -0.00503 +J-0M1301
Bismuto-212 0.434 4/-0325
Bismuth-214 0554 +1-0.103
Cesium-134 U 0.0137 4/-0.0257
Cesium-137 0.107 +/-0.0396
Cobalt-60 U 0.014 +/-0.0265
Europiun-152 U -0.00923 1-0.0505.
Europium-154 U -0.038 41-0.0733

_ Europium-155 U 0.0394 +l-0.0636
Lead-212 0.509 +/-0.0715
Lead-214 0.5B4 +/-0.0959
Manganese-54 U -0.00663 +-0.0244
Niobium-94 U 0.0137 +-0.0219
Potasslum,40 12.6 +/-1.13
Radiurn-226 0.554 +1-0.103
Silver-lOim U 0.00228 +/-0.0183
Tballium-208 0.148 +10.0561

Rad Gas Flow Proportional Counting

GFPC, Sr90, solid-ALL FSS
Strontium-90 0.0569 +/-0.0188

Rad Liquid Sclntillaton Analysis
__ LSC, Tritium Dl4 Solid-lTADZALL F5S

Tritium U -0554 +/4.23

LiquidScint C14, Solid FSS

0.0605 +4-0.0577
0.00 +4-0.0606

0.0607 +1-0.0579

D.0464 +/-0.0443
0.00 t/-0.040

6.18 +1-7.28

0.0678 41-0.190
0.0252 +/-0.0295
0.147 +1-0319

0.0331 +"-0.101
0.0227 /-0.0252
0.0182 +/-0.0388
0.0225 41-0.026
0.044 +/-0.0495

0.0569 */-0.0718
0.0423 +/-0.0623
0.0251 4/-0.0701
0.0348 +/-0.094
0.0205 +/-0.0239
0.0186 */-0.0215
0.163 +/-1.11

0.0331 +/-0.101
0.0159 +/-0.018
0.0191 +r-0.0549

0.0144 +/-0.0224

3.59 +/-4.23

0.193
0.0836
0.193

0.148
0.0552

Patg

pCitg

pCilg

12.8 pCilg

0.143
0.0517
0309

0.0694
0.0476
(10384
0.0479
0.0915

0.122
0.087

0.0518
o.0722
0.043

0.0389
0.355

0.0694
0.0331
0.0399

0.0307

7.18

pCilg

pCi'g

+pCi/g
pCilk

pCVg

PCi/g
PCi/g
pCilg

pCi/g
rCi/g

pCi/g

pCilk

Palkg

JASI 06/10104 0943 338561 1

JASI 06/104 1250 338562 2

JASI 06/11/04 0348 338563 3

SRB 06/13/04 1236 3356474

HlOBI 061D3/04 1843 3359565

ILD1 06/11104 2238 339628 6
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 656-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: liaddam Neck Plant

362 Injun Hollow Road
East Ha npton, Connecticut 06424

Contact Mr. Pete Hollenbeck

Project: Soils PO# 002332

Client Sample ID:
Sample ID:

Report Date: June24, 2004

Page 2 of 3

9535-0002-004F
113283017

Proect YANK00504
Client ID: YANKOOI
Vol. Recy.:

Parameter Quallfle

Rad Liquid Scintlllation Analysis

Uquid Scint C14, Solid FSS
Carbon-14 U

Llqufd ScitFet55, Solid-ALL FSS
Iron-55 U

Liquid ScintYdS3, Solid-ALL FSS
Nickel-63 U

Liquid Scint Tc99, Solid-ALL FSS
Technctinn-99 U

r Result Uncertainty LC TPU MDA Units DF AnalystDate Time BatcbMtd.

0.0419 +1-0.113 0.0934 +I-a.13 0.194

33.0

19.3

pCilg

pCiag

pCilg

12.1 +/-41.5 15.8 4-415

13.2 +/-11.6 950 W-11.6

MWX 06J0104 1106 342387 7
I

JLB1 06123/04 1534 3425419

JiLBI 06/12/04 0835 339689 12

DMI1 06/21104 1334 3396S5 130.231 +/-0.208 0.171 +/-0.208 0.347 pCi/g

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Ash Soil Prep Ash Soil Prep, GL-RAD-A-D2lB API 05/21104 1445 334896

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 Mimi 05/20/D4 1423 334890

The following Analytical Methods were performed
Method Description

I DOEbEML HASL-300, Am4OS-RCModified
2 DOE EML HIASL-300. Pu-1 I-RC Modified
3 DOE EML HASL-300, Pu- 1I-RC Modified

4 EML HASL 300, 45.2S3

S EPA 905.0 Modified
6 EPA 906.0 Modified
7 EPA EERF C-01 Modified

8 EPAEEERF C-01 Modified
9 DOE RESL Fe-l, Modified

10 DOE RESLFe-l,Modified
11 DOE RESLFe-1,Modified
12 DOERESLNi-1,Modifled
13 DOE EML HASL-300, Tc-02-RC Modified

Surrogntef1racer recovery Test Recovery V. Acceptuble Limits

Americlum-243 AlphaspecAm241,Cm.SolidALL 83 (25%-125%)
Plutonuiu-242 Alphaspec Pu. Solid-ALL PSS 93
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wwvv.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddar Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hoflenbeck
Project: Soils PO# 002332

Report Date: June 24,2004

Page 3 of 3

Proiet: YANK00504
Client 1D: YANK001
Vol. Recv.:

Client Sample ID:
Sample ID:

9535-0002-004F
113283017

Parameter Qualifier Result Uncertainty LC TPU NEDA Units DF AnalystDate Time BatdcMtd.

Caier/Tracrr Recovery
Carrierfracer Recovery
Carierfrracer Recovery
Carmer/Traccr Recovery
CarricrTmccr Recovery

liquid Scint Pu241, Solid-ALL FS
GFPC, Sr90, solid-ALL FSS
Liquid Scint Fc55, Solid-ALL FS
Liquid Scint Ni63, Solid-ALL FS
liquid Scint Tc99, Solid-ALLFS

81
104

87
61
57

(257-125%)

Notes: .
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instnrnent calibration range.
H Analytical holding time exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection limiL
UI Uncertain identilication for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summarypackageor contactyourproject managerfordetails.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah KozlikL

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 555-8171 - www.gelxcom

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddarn Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project: Soils PO 002332

ReportDate: June 24,2004

Page 1 of 3

Client Sample ID.
Sample ID:
Matax:
Collect Date:
Receive Date:
Collector.

* Moisture:

9535-02-006F
113283018
Soil
06-MAY-04
19-MAY-04
Client
7.66%

Pro ect YANK00504
Client 1D: YANK001
Vol. Recv.

Parameter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDate Time Batehdhtd.
Rad Alpha Spec Anaijals

AlphaspecAm24), Cm, Solid ALL FSS
Ammicium-241 U -0.0133 +/-0.0184
Curium-242 U 0.0322 +/-0.0631
Curium-243/244 U 0.00 +1-0.0544

Alpharpec Ps; Solid-ALL FTS
Plutonlum-238 U 0.0511 +1-0.0833
Plutoniumn-239/240 U. -0.012 4-00.0518

Lkiqud Scint Pu241. Solid-Al FSS
Plutoi~um-241 U 2.17 +/-6.92

Rad Gammna SpecAnalysis
Gammaspec Gamma, Solid-FSS GAM &ALL FSS
Actinlsum228 0.465 +/-0.175
Americium-241 U -0.021 +t-0.0752
Bismuth-212 0.307 +/-0.201
Bismuth-214 0.481 +1-0.0982
Cesium-134 U 0.00 +1-0.0361

Ul

0.0446 +1-0.0185
0.00 +1-0.0632
0.O0 +/-0.0544

0.0571 +1-0.085
0.0404 +1-0.0519

5.73 +1-6.92

0.0531 +/-0.171
0.0618 4+-0.0737
0.123 +/-0.197

0.0283 +-0.0962
0.0214 .1.0.0354

0.0144 +t-0.0418
0.018 +/-0.021

0.0417 4/-0.0453
0.053 +/-0.0622

0.0445 +/-0.0465
0.023 +1-0.0616

0.0286 4/-0.0858
0.0154 1-0.0236
0.0142 +/-0.0175

0.146 +/-1.29
00C283 +/-0.0962
0.0132 41-0.0155
0.0176 +/-0.0381

0.012 +/-0.0162

0.164
0.0872
0.0753

Pag
pClg
pC3g

0.182 pailg
0.149 pC1/g

11.8 pClg

lASM 061101'D4 0943 338561 1

JASI 06/10104 1250 3385622

JASI 06111104 0419 3385633

SRB 06t13/04 1240 3356474

Ccsium-137 0.208
Cobalt-60 U 0.00449
Europlam-152 U 0.0204
Eurqpium-154 U 0.00841
Europium-ISS U 0.0601
Lead-212 0.513
Lxzd-214 0.572
Manganese-54 U 0.0178
Niobium-94 U -0.00903
Potassium-40 14.7
Radiom-226 0.481
Silver-108m U -0.00853
Thallium-208 0.166

Rnd Gas Flow Proportional Counting
GFPC Sr90. solidAL FSS
Strondurn-9o 0.0309

Rad Uqua ScinztIaton Analysis

LSC Tridum MAui Solid-D2,ALL FSS
Tritium U -1.57

+/-0.0426
+4-.0214
+/-0.0462
+/-0.0634
+1-0.0475
+/-0.0629
+1-0.0875
+1-0.0241
+t-0.0179

+1-131
./-0.0982
+t-0.0158
+1-0.0389

+-Q.0149

0.114
0.12S
0.263
0.060

0.0451

0.0308
0.0391
0.087
0.115

0.0917
0.0477
0.0599

Q0.33
0.0301
0.324
0.060

0.0279
0.037

pCilk
pCl/g
pCilk
pCi/g
pCi/g

pt'ilg
pCi/g
PCI/k
pCi/k
pcilg
pci/g
pci/g
pCi/g
PCIJ/g
pCi/g
pCi/g
pCi/g
PCl/g

0.026 pCl/g

5.07 pCi/g

HOBI 06/03104 1844 335956 5

ILBI 06/11104 2311 339628 6+/-2.88 253 +1-2.89
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GENERAL ENGINEERING LABORATORIES, llC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analvsis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Project: Soils PO# 002332

Report Date: June 24,2004

* Pnge 2 of 3

Client Sample ID:
Sample ID:

9535-0002-006F
113283018

Project: YANKO504
Clicnt I: YANKD01
Vol. Recv.:

raramtccr Qual;wel

Rad Liquid Sdnt~btion Analysis
Liquid Schit C14, Solid FSS
Carbon-14 U

w Liquid Scint Fe55, Solid-ALL FSS
Iron-55 U

Liquid Scir Ati63, Solid-ALL FSS
Nickel-63 U

Liqzdd Scint Tc99. Solid-ALL FSS
Tecbnetium-99 U

r Result Uncertainty LC 2TU MDA units DF AnalystDate Time BatclMtd.

0.0548 +1-0.125 0.102 +-0.125 0.213

-46.5 +1-475 18.4 41-47.5 38.5

pei/g

peiIe

PCl/g

MWX 06120/04 1208 342387 7
I

JLD1 06/23/04 1606 342541 9

JLBI 06112104 1007 339689 12

DAJI 06/19104 0355 339685 13

13.4 +/4.94 7.28 1-8.94 14.8

0.226 +1.0.226 0.186 +/-0.226 0.378 pCig

The following Prep Methods were performed
Method Description Analyst Date Tine 1rrepBatch

Ash Soil Prep Ash Soil Prep, GOLRAD-A-021B AFI 05/21104 1445 334896
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MiMI 05t20/D4 1423 334890

The following Analytical Methods were performed
Method Descripton

1 DOE EML HASL-300. Am-05-RC Modified
2 DOE EML HASL-300. Pu-11-RC Modificd
3 DOE EML iHASE-300. Pu-I 1-RC Modified
4 EMLIIASL300.4.52.3
5 EPA 905.0 Modified
6 EPA 906.0 Modified
7 EPAEERFC-01 Modified
8 EPAEERPC-01 Modified
9 DOE RESLFe-l.Modified
10 DOE RESLFe-1,Modified
11 DOERESLFe61.Modified
12 . DOERESLNi-1.Modified
13 DOE EML HASL300, Tc-02-RC Modified

Siugstaracrwcovery Tet Recoveryio. Acceptable Limits

Amcricium-243 Alohaspee Am241. Cm. Solid AU 84 (25%-125%)-

Plutonlum-242 Alphaspec Pu. Solid-ALL FSS 84

62



GENERAL 
ENGINEERING 

LABORATORIES, 
LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - vNw,.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddan Neck Plant

362 Injun Hollow Road
East Hampton. Connecticut 06424

Contact Mr. Pete Hoilenbeck
Project: Soils PO# 002332

ReportlDate: June 24.2004

Page 3 of 3

Client Sample ED:
Sample ID:

9535-0002-006F
113283018

Proiect: YANK00504
Client ID: YANK001
Vol. Recv.:

Parameter

Carrier/Tracer Recovery
CarrierfTracer Recovery
Carricr]Traccr Recovery
Carrierirraccr Recovery
CamrierfTracer Recovery

Qualifier Result Uncertainty

Liquid Scint Pu241, Solid-ALLFS
GFPC, Sr9O. solid-ALL FSS
liquid Scint Fc55, Solid-ALL FS
Liquid Scint 1ii63, Solid-ALLFS
Liquid Sciat Tc99. Solid-ALL FS

LC 1TU MDA Units DF AnalystDate Thme Batch Mtd.

87
105
87
64
54

(25%-1259o)

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a flag for low tracer recovcry.
E Concentration of the target analyte exceeds the instrunment calibration range.
H Analytical holding time exceeded
J Indicates an estimated value. Ile result was greater than the detection limit, but less than the reporting [irniL
U Indicates the target analyta was analyzed for but not detected above the detection limit.
UI Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah KozAlk

. 4fQ-&aw
Reviewed by

*JV&Q
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wmm.gel.com

QC Summary
Client: Connecticut Yankee Atomnic Power

11addam Neck Plant
362 Injun Hollow Road
East lHampton, Connecticut

Contact: MIr. Pcte lollenbeck

Revort Date: Jane 25,20W4
Page I or 9

Workorder 113283

Parrnname NOM Sample Qu3a QC Units RPD% REC% Range Anlst Date Time

Rod Alpha Spec
Balch 338561

QC1200637714
Americium-241

113232019 DUP

Curium-242

Curium-2431244

QC1200637716
Amezicium-241

LCS

Curium-242

Curium-243t244

U 0.00
Uncert +/-0.0487

TPU: 4-0-.0487
U 0.00

Uncert. 414.0601
IPU: +/-0.0601

U 0.019
Uncert: +1-0.0503

TPU: +/-0.0504

10.7
Uncert:

TPU:

Uncert:
TPU:

13.8
Unccrt

TPU:

Uncert
TPU:

Uncert:
TPU:

Uncert:
TPU:

U 0.0786
+/-0.096

+/4.0965
U 0.0154

+/-0.0612
+/-0.0612

U 0.00674
+/4.0511
+/-0.05 11

10.9
+14.957

+/-1.60
U 0.0169

+/4.0447
-/-0.0448

12.9
+/-1.04
+1-1.85

U 0.014
+14.0555
+/4-.Q556

U -0.00653
+40.0128
+1-0.0128

U 0.00
+/-0.0526
+/4.0526

pCilg 200

pCitg 200

pCi/g 95

pCi/g

(096 -100%) JASI 06/10/0409:44

(0% - 100%)

-(0% - 100%)

102 (75%-125%)

pCig

pCi/g 94 (75%-125%)

QC1200637713 MB
- Americium-241

Curium-242

Curium-243/244

QC1200637715 113232019 MS
Americium-241

Curium-242

- Curium-243/244

pCl/g 06/10/04 09:43

PCi/g

PCi/g

20.9 U 0.00
Uncert +14.0487

TPU: 4/4.0487
U 0.00

Uncert: /4.0601
TPU: +/4.0601

27.0 U 0.019
Uncert: +/-.0503

TPU: +14.0504

U

23.4
+/-2.14
+/-3.75

0.048
+/-0.127
+/-0.127

293
+/-2AI
+1/455

pCilg 112 (75%-125%) 06/10/04 09:44

pCi/g

pCi/g 108 (75%-125%)

Baich 33S562

QC1200637718 1132S2019 DUP
Plutonium-238 U -0.0175 U 0.000883 pCiug N/A (0% - 100%) JASI 06t10/04 12:50
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Parmname NOM Sample Qual OC Units RPD% REC% Range Anlst Date Time

Rad Alphn Spec
Batch 33S562

Plutonium-239/240

QC1200637720 LCS
Plutonium-238

Plutonium-2391240

QC12W637717 MB
Plutonium-238

Plutonium-2391240

QC1200637719 113232019 MS
Plutonium-238

Plutonium-239/240

Batch 33S563

QC1200637722 113232019 DUP
Plutonium-241

QC1200637724 LCS
Plutonium-241

Uncert +/-0.0515
TPU: +/-0.0515

U -0.00581
Uncert 40/.0488

TPU: +1-0.0489

Uncert
TPU:

9.56
Uncemn

TPU:

Uncert:

TPU:

Uncent

TPU:

+1-0.048
+/1-.048

U 0.0168
+1.0.0444
+1.0.0445

U -0.00584
+/-0.049

+/-0.0491
10.7

+/4.999
+/-1.60

.U 0.0122
+/4.0486
+f-0.0486

U 0.047
+1-0.0651
+/-0.0653

pCi/g N/A (0% - 100%)

pCilg

pCi/g 112

pCi/g

PCi/g

PCi/gU -0.0175
Uncert +/-0.0515

TPU: +/-0.0515
18.6 U -0.00581

Uncert +1-0.0488
TPU: +/-0.0489

U 0.146
+140.193
+/-0.194

21.4
+/-1.98
+/-333

pCi/g 115

u 3.38
Uncert: +/-6.01

TPU: +/-6.02

U 0.604
+/-633
+/-6.33

pCi/g 0 (0% - 10D%) JAS 1 06/11/04 05:22

142
Uncert:

TPU:

128
+/-14.4
+/-19.7

p018s 90 (75%-175%)

QC1200637721
Plutonium-241

MB

Uncert:
TPU:

U 3.04
+/-7.35
+/-735

pCi/g

06111/04 06:24

06/11/04 04:50

06/11/04 05:53
QC1200637723 113232019 MS

Plutonium-24 1 237 U
Uncert

TPU:

3.38
+/-6.01
+/-6.02

211
+/-17.7
+/-25.8

pCi/g 88 (75%-125%)

Rad Gamma Spec
Batch 335647

QC1200630686 113233001 DUP
- Actinium-228 0.637

Uncert: +/-0.171
0.600

+/-0.161
+1-0.158

pCig . 6 (0% - 100%) SRB 06/13/04 12:41
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Parmnnmne OM Sample Qual QC Units RPD% REC% Range Anlst Date Time

Rnd Gamma Spec
Batch 335647

Americium-24 1

Bismuth-212

Bismuth-214

Cesium-134

Cesium-137

Cobalt-60

Europium-152

Europium-154

Europium-155

Lead-212

Lead-214

Manganese-54

Niobium-94

Potassium-40

Radium-226

Silver-108m

TPU: 14-0.167
U 0.041 U 0.0158

Uncert: +1-0.0784 l4-0.107
TPU: /4-0.0768 14-0.105

0.433 0.635
Unceit: 1/-0.263 /-0.257

TPU: +/-0.257 +/-0.252
0.541 0509

Uncert: +/-0.0968 /4-0.108
TPU: +/-0.0949 -*1-0.106

U 0.0166 U 0.0207
Uncret +/-0.0316 +/-0.0227

TPU: +1-0.0309 +/-0.0223
0.660 0.590

Uncert: +/40.0819 +/-0.0723
TPU: +/-0.0803 +/-0.0709

U -0.00946 U 0.00463
Uncert: +/-0.0221 -+4.0238

TPU: +1-0.0216 -/4.0234
U -0.00958 U -0.0225

Uncert. +1-0.0555 +/-0.0565
TPU: +1-0.0544 +1-0.0554

U 0.0309 U 0.00734
Uncert: +/-0.0706 t/-0.0614

TPU: +/-0.0692 +/-0.0602
U 0.0388 U 0.0331

Unccrt +/-0.0605 +-/4.054
TPU: +10.0593 +1-0.0529

0.572 0.646
Uncet +-04.0844 +-14.0836

'TPU: +1-0.0828 -0/4.082
0.734 0.700

Uncert: +/-4.119 +/-0.123
TPU: +/-0.117 +/-0.120

U -0.00935 U -0.00901
Uncert: +1-0.0204 +1-0.0194

TPU: +/4.020 +-14.019
U -0.00851 U 0.0057

Uncert: +1-0.0183 +1-4.0186
TPU: +1-0.0179 +/-0.0182

10.4 10.6
Uncert: +1-1.13 +1-1.15

TPU: +1-1.11 +1-1.13
0.541 0.509

Uncert8 +/-0.0968 +-4.108
WPU: +40.0949 +1-0.106

U 0.00173 U 0.0249
Uncert -l4.0184 +/40.278

pCi/g 89

pCi/g 38

pCi/g 6

pCi/g 22

pCi/hg 11

pi/g N/A

pCi/g N/A

pCi/g 123

pCi/g 16

pCi/g 12

pCi/g 5

pCilg N/A

pCi/g N/A

pCi/g 2

pCi/g 6

pCilg 174

(0% - 100%)

(0% - 100%)

(0%- 100%)

(0%- 100%)

(0% - 100%)

(0% - 100%)

(0% - 100%)

(0%- 100%)

(0% - 100%)

(0%5 - 20%)

(0% - 20%)

(0% - 100%)

(0',o- 100%)

(0% - 20%5)

(0% - 100%)

(0%- 100%o)
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Parmnanme NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time

Rad Gamma Spec
Batch 335647

Thallium-20S
TPU: 41-0.018

0.163
Unccrt 41-0.0506

TPU: 41-0.0496

+/4-0.0272
0.187

+1-0.0436
-f/4.0428

pCi/g 14 (0%- 100ITO)

QC12006306S7
Actinium-228

Amcricium-24 1

Bismuth-212

Bismuth-214

Cesium-134

Cesium-137

Cobalt-60

Europium-152

Europium-154

LCS

Uncert:
TPU:

23.4
Uncert:

TPU:

Uncert:
TPU:

Uncer:

lPU:

Uncert:
TPU:

926
Uncert:

TPU:
145
Uncert.

TPU:

Uncert:
TPU:

Uncert:
TPU:

U 0305
+/-0.288
+/-0.282

25.4
+1-3.66
+1-3.59

U 0.296
+/-0.534
+/-0.523

U 0.103
+1-0.121
+/-0.1 19

U 0.0518
+/-0.0758
+/-0.0743

9.73
+1-0.771
+/-0.756

15.2
+1-1.10
+1-1.08

U -0.0141
+/-0.164
+/-0.161

U -0.107
+/10.162
+/-0.159

U 0.00757
+/-0.175
+/-0.172

U 0.0564
+/-0.0894
+/-0.0877

U -0.0511
+/-0.116
+/-0.114

U 0.00991
+/-0.072

+/-0.0705
U 0.0121

+/-0.0608
+/-0.0596

U 0.252

pCi/g 06/13/04 12:41

pai/g 108 (75%-125%)

pCG/g

PCI/g

POdg

PCi/g

pCilg

105 (75%-125%)

105 (75%-125%)

Europium-155
Uncert

TPU:
Lead-212

Uncert:
TPU:

pOilg

pCl/g

pCilg

pcl/g

.pCilg

pCi/g

pCi/g

POi/g

Lead-214
Uncert:

TPU:
Manganese-54

Uncer:
TPU:

Niobium-94
Uncert:

TPU:
Potassium-40
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Parmname NOM Sample Qua] QC Units RPD% REC% Range AnIst Date rume

Rad GaCma Spec
Batch 335647

Uncert:
[PU:

Radium-226
Unncrt:

TPU:
Silver-108m

Thallium-208

QC1200630655 MD
Actinium-228

Americium-241

Bismuth-212

Bismuth-214

Cesium-134

Cesium-137

Cobalt-60

Uncert:
TPIU:

Uncert
TPU:

Uncert:
TPU:

Uncert:
TPU:

Uncert:
TPU:

Uncen
TPU:

Uncert:
TPU:

Uncert:
TPU:

Uncert.
TPU:

+140.623
+10.610

U 0.103
+1-0.121
+1-0.119

U 0.0544
+1-0.0575
+/-0.0564

U 0.0229
41-0.063

+1-0.0618

U 0.0278
+1-0.0574
+/-0.0563

U 0.0264
+1-0.0564
+1-0.0553

U 0.038
+10.120
+/-0.118

U 0.0492
+/-0.0363
+/-0.0356

U 0.01lB
+/-0.0209
+/-0.0205

U 40.00558
+-0.0144
+t-0.0141

U 0.00989
+/-0.0173
+1-0.0169

U -0.0126
+1-0.0465
+140.0456

U 40.00849
+1-0.0425
+/-0.0417

U -0.00633
+1-0.0409
+1-0.0401

U 0.0344
+1-0.0267
+1-0.0262

U -0.0055
+14.032

+/40.0314

pci/g

PCI/g

Pci/g

(75%-125%)

pCi/g 06/13/04 12:40

Pcilg

P0i/g

Pci/g

pCI/g

PCI/g

pcri/g

P019g

Pci/g

PCi/g

Pci/g

Europium-152

Uncert:
TPU:

- Europium-154

Europium-155

Uncert
TPU:

Uncent:
TPU:

Lead-212
Uncert:

TPU:
Lead-214

Uncert:
'1PU:
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Parmnasne NOM Sample Qual QC Units RPD% REC% Range AnIst Date Time

.- Rad Gamma Spec
Batch 335647

Manganese-54
Uncert:

TPU:
Niobium-94

Uncert:
TPU:

Potassium-40

Radium-226

Uncenr:
TPU:

U 0.000838
+I-0.0171
+1-0.0168

U -0.0198
+1-0.0161
+1-0.0157

U 0.255
+/-0.357
+/-0350

U 0.0492
+1-0.0363
+/-0.0356

U -0.00859
+1-0.0146
+1-0.0143

U 0.00583
+1-0.0216
+1-0.0212

pCri/g

pCilg

Pci/g

pCi/g

pCi/g

PGilg

Uncert:
TPU:

Silver-108m
Uncert:

TPU:
Thallium-208

Rad Gas Flow
Batch

Uncert:
TPU:

335956

QC12006314SS 11328572019 DUP
_ Strontium-90

QC1200631490 LCS
__ Strontium-90

U 0.00426
Uncert +/-0.0179

TPU: +1-0.0179

0.0433
+1-0.0167

+/-0.019

pCi/g 0 (0% -100%) HOBI 06103/0419:12

2.64
Uncert

TPU:

2.42
+/-0.126
+/-0539

pCi/g 92 (75%-125%) 06103/04 17:42

QC120063 1487 MB
Strontium-90

Uncert
lPU:

QC1200631489
Strontium-90

113282019 MS

0.0485
+1-0.0152
+/-0.0187

5.26
+1-0.276

+/-1.14

pCi/g 06/03/04 19:12

06/03/04 17:425.94 U
Uncert-

TPU:

0.00426
+1-0.0179
+/-0.0179

pci/g 89 (75%-125%)

Rad Uquld ScIntlllation
Batch 339625

QC1200640252 113252019 DUP
Tritium

QC1200640254 LCS
Tritium

U -3.19
Uncert +1-4.96

TPU: +/-4.97

U -1.94
+1-3.23
+1-3.23

pCi/g N/A (0% - 100%) JLBI 06/1204 01:21

06/12104 02:2657.7,
Uncert

TPU:

57.9
+/-6.54
+/-8.14

pCilg 100 (75%-125%)

QCt200640251 MB
Tritium U -2.26 pCilg 06/12/04 00:48
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Parmname NOM Sample Qinl QC Units RPD% REC% Range Anist Date Time

_ Rnd Uquld ScInWintlIon
Batch 33962S

Uncert:
TPU:

+/-3.03
4/-3.03

QC1200640_53 113232019 MS
Tritium 80.9 U

Uncert:
TPU:

-3.19
+1-4.96
+1-4.97

70.7
tl-8.79

+t-10.6

pCilg 87 (75%-125%) 06/12104 01:54

Batch 339635

QC1200640377 1132S2019 DUP
Technetium-99

QC1200640379 LCS
Technetium-99

QC1200640376 bM
Technetium-99

QC1200640373 1132S2019 MS
Technetium-99

U 0.270
Uncent: 4-0.242

TPU: +1-0.242

16.3
Uncen

TPU:

Uncert:
TPU:

U 0.244
+1-0.268
+/-0.269

pCI/g 0 (0 -100%) DAI 06/19/04 07:05

18.7
+/-0.614
+/-0.895

U 0.172
+/-0.192
+/-0.192

18.6
+1-0.790

4t-1.02

pCi/g 114 (75%-125%)

pCilg

06119/04 09:51

06119104 05:30

06/19/04 09:1816.7 U
Uncert:

TPU:

0.270
+140.242
+/-0.242

pCi/g 109 (7S%-125%)

Batch 339639

QC1200640335 113232DI9 DUP
Nickdl-63

QC1200640337 LCS
Nickel-63

QC1200640334 MB
Nick-l-63

U 4.54
Uncert: +1-6.93

TPU: +/-6.93

353
Uncert:

TPU:

Uncert:
TPU:

U 7.25
+/-7.82
+/-7.83

345
+/-10.2
+/-12.3

U 2.73
+/-5.67
+/-5.67

524
+1-173
+1-20.2

pCi/g 0 (O-l100%) JLBI 06/1210413:11

pCI/g 98 (75%-125%)

pCig

06/1V0416:15

06112/04 11:39

06112/04 14:43
QC12006403S6

Nickel-63
113232019 MS

538 U
Uncert:

TPU:

4.54
+/-6.93
+1-6.93

pCi/g 97 (75%-125%)

Batch 342337

QC1200647033 113232020 DUP
- Carbon-14

QC1200647035 LCS
- Carbon-14

U -0.0219
Uncert: +1-0.115

TPU: +/-0.115

U 0.0321
./-0.155
+I-0.155

pCilg N/A (0% -100%) MWX 06122V0401:09

8.21
Uncert:

IFU:

7.60
+/-0.541
tl-0554

pCi/g 93 (75%-125%) 06/20104 17:23
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OC Units RPD% REC% Rnnze Anlst TN-#D TimDWnr%" C.-I.n rh..l
.auxu t ....... .ul 

a 
.... ;JLe s trnle

^~~~~~~~~~~~~~- ---- .. , _ .._._ _ .. , _ _., _.____._____.__. ,_.._... ....,.

- Rd lUquld Scintiation
Batch 342387

QC1200647032 MB
Carbon-14

Uncert
TPU:

U 0.122
4/-0.184
+1-0.184

pCi/g 06/21/04 22:36

QC1200647034 1132S2020 MS
Carbon-14 8.15 U

Uncert:
TPU:

-0.0219
4/-0.115

+1-0.115

7.75
+/-0.614
+/-0.626

pCi/g 95 (75%-125%) 06/20/04 16:51

Batch 342541

QC1200647441
Iron-55

113232019 DUP
U -31A

Uncert: +141.4
TPU: 4/41.4

U. -45.5
+/40.7
+1-40.8

pCi/g N/A (0% - 100%) JLB1 06/23/04 17:41

QC1200647443 LCS
Iron-55

QC1200647440 MB
- Iron-55

QC1200647442 113232019 MS
- Iron-55

1170
Uncert

7PU:

1110
+/-58.2
+1-75.4

pCi/g 95 (75%-125%)

Uncert
TPU:

U -73.1
+/-37.1
+1-37.2

pCi/g

06/23/04 00:37

06123/04 17:09

06/23/O 00:051510 U
Uncert:

TPU:

-31.4
+/-41A
+141A

1450
+/-535
+/-82.4

pCi/g 96 (75%-125%)

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a flag for low tracer recovery.
E Concertration of the target analyte exceeds the instrument calibration range.
H Analytical holding time exceeded.
I Indicates an estimated value. The result was greater than the detection Elmit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection Emit.
Ul Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
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Parmname NOM Sample Ouni QC Units RIPD% REC% Range Anist Date Time

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.
** Indicates analyte is a surrogate compound.
^ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the
sample is greater than five times (5X) the contract required detection Emit (RL). In cases where either the sample or duplicate value is
less than 5X the RL, a control limit of +/- the RL is used to evaluate the DUP result
For PS, PSD, and SDILT results, the values lsted are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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EN CIA,

', GENERAL ENGINEERING LABORATORIES, LLC
a Member of THE GEL GROUP, INC.

;, Ax ( Meeting Today's Needs with a Vision for Tomorrow

June 16, 2004

Mr. Pete Hollenbeck
Connecticut Yankee Atomic Power
Haddam Neck Plant 362 Injun Hollow Road
East Hampton, Connecticut 06424

RE: Soils PO# 002332
Work Order: 113278
SDG: MSR# 04-1558

Dear Mr. Hollenbeck:

General Engineering Laboratories, LLC (GEL) appreciates the opportunity to provide the
following analytical results for the saimple(s) we received on May 19, 2004. Our policy is to
provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time.

This data report has been prepared and reviewed in accordance with GEL's standard operating
procedures. We trust that you will find everything in order and to your satisfaction. If you have
any questions, please do not hesitate to call me at (843) 556-8171, ext. 4475.

Sincerely,

Sarah Kozlik
Project Manager

Purchase Order: 002332
Chain of Custody: 2004-00075
Enclosures

RO. Box 30712 * Charleston, SC 29417 * 2040 Savage Road (29407)
Phone (843) 556-8171 * Fax (843) 766-1178 * wwwgel.corn
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CONNECTICUT YANKEE
PROJECT: SOILS

PO# 002332
Work Order: 113278

SDG: 04-1558

113278001
113278002
113278003
113278004
113278005
113278006
113278007
113278008
113278009

9535-0002-017F
9535-0002-018F
9535-0002-0191
9535-0002-020I
9535-0002-021I
9535-0002-0221
9535-0002-0231
9535-0002-0241
9535-0002-0251



Table of Contents

Case Narrative .......................................................................

Chain of Custody ..................................................................

Cooler Receipt Checklist ....................

Radiological Analysis .....................................................
Sample Data Summary ................. ;
Quality Control Data ............................................................

1

4

6

9
12
31



CASE
NARRATIVE

i* 1



CASE NARRATIVE
For

CONNECTICUT YANKEEE
PROJECT: SOILS

POPt 002332
Work Order: 113278

SDG: 04-1558

June 16, 2004

Laboratory Identification:
General Engineering Laboratories, LLC

Mailing Address:
P.O. Box 30712
Charleston, South Carolina 29417

Express Mail Delivery and Shipping Address:
2040 Savage Road
Charleston, South Carolina 29407

Telephone Number:
(843) 556-8171

Summarg:

Sample receipt

The samples for the Soil Project for work order 113278 arrived at General
Engineering Laboratories, LLC, (GEL) in Charleston, South Carolina May 19, 2004 for
environmental analysis. All sample containers arrived without any visible signs of
tampering or breakage. The chain of custody contained the proper documentation and
signatures.

The laboratory received the following samples:

113278001 9535-0002-017F
113278002 9535-0002-018F
113278003 9535-0002-0191
113278004 9535-0002-020I
113278005 9535-0002-0211
113278006 9535-0002-0221
113278007 9535-0002-0231
113278008 9535-0002-0241
113278009 9535-0002-0251

GENERAL ENGINEERING LABORATORIES, LLC
a Member of THE GEL GROUP, INC.

RO. Box 30712 - Charleston, SC 29417 - 2040 Savage Road (29407)
Phone (843) 556-8171 * Fax (843) 766-1178 * www.gel.com



Items of Note:

There are not items to note.

Case Narrative:

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are listed below by
analytical parameter.

Analytical Request:

Nine soil samples were analyzed for FSSGAM.

Internal Chain of Custody:

Custody was maintained for all of these samples.

Data Package:

The enclosed data package contains the following sections: Case Narrative, Chain
of Custody, Cooler Receipt Checklist, Laboratory Certifications, and Radiochemistry.

1 certify that this data package is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager
or a designee, as verified by the following signature.

Sarah z
Project Manager

GENERAL ENGINEERING LABORATORIES. LLC
a Member of THE GEL GROUP, INC.

RO. Box 30712 * Charleston, SC 29417 * 2040 Savage Road (29407)
Phone (843) 556-8171 * Fax (843) 766-1178 * www.gel.com
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Health Physics Procedure GPP-GGGR-R5104-003-Attachment B-CY-001 Major

Connecticut Yankee Atomic Power Company Chain of Custody Form No. 2004-0007.
362 Injun Hollow Road, East Hampton, Cr 06424

860-267-2556
Project Name: Haddam Neck Decommissioning Analyses Requested
Contact Name & Phone: R-5
Jack McCarthy 860-267-2556 Ext. 3024 Media Samp1e Container

ap Lab (Name, City, State Cdmee Size- I _ WI!Analytcal Coe &TdeGeneral Engineering LaboratoriesCoeX ~ fr
2040 Savage Road T GP..-,
Charleston, SC 29407 (843-556-8171) U3i vr 0
Sarah Kozlik W
Priority:. Z 30 D. El 15 D. E] 7 D.
Other: _ _ _ _

Sample Designation Date Time CometPrsevaio_
9535-0002-017F 5/6/04 1525 TS G BP X -g

9535-0002-018F 5/6/04 1505 TS G _BP X - - -

9535-0002-019 I 5/10/04 1403 TS G BP X - -g'

9535-0002-020 I 5/10/04 1400 TS G BP X - - l-
9535-0002-021 1 5/10/04 1415 TS G BP X - - - -

9535-0002-022 I 5/10/04 1410 TS G BP X - - - -

9535-0002-023 I 5/10/04 1417 TS G BP X
9535-0002-024 I 5/10/04 1418 TS G BP X rz.
9535-0002-025 I. 5/10/04 1425 TS B P X

NOTES: PO#: 002332 MSR#: 04-1558 U LTP QA [I Radwaste QA ] Non QA Samples Shipped Via:
3 Fed Ex

El Hand "j;~,'ovS'
1) eP M Date/Time 2) ived By Date/Time I Ote

, J t 6&//&iay q/D ¢ 1 } tt-S ?47s El Other
6Relinquished By Date/Time 4) Received By Date/Time 7

. ___ __ ___.__ Bill of Lading tY
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Connecticut Yankee
Statement of Work for Analytical Lab Services CY-ISC-SOW-001

Figure ]. Sample Check-in List

Date/TimeReceived: 3 11. 0q- nr 090f

SDG#: Q' \

Work Order Number : \ 39 \?
Shipping ContainerID: --- , 6392 ' l Chain of Custody#

1. Custody Seals on shipping container intact?

2. Custody Seals dated and signed?

3. Chain-of-Custody record present?

4. Cooler temperature 45 1

5. Vermiculite/packing materials is: N | h

6. Number of samples in shipping container. 9

7. Sample holding times exceeded?

No. :2tit' - vpc'16i-

Yes

Yes

Yes

[ ] No [I

[ INo.[<

[-JNo [ ]

Wet [ ] Dry[]

Yes [ ] No [(

8. Samples have:

_ tape _ hazard labels

custody seals appropriate sample labels

9. Samples are:

in good condition leaking

broken ____have air bubbles

10. Were any anomalies identified in sample receipt? Yes [ No [ r~
11. Description of anomalies (include sample numbers):

Sample Custodian/Laboratory: SA )J

Telephoned to: * OnI

.Date: 6. /f . Def

I -'

-1



f NGqk~FR

* ~. ~ SAY[PEJI1E REC'EIPT k R~EVIWWFR

* S £JJ . IJC3.l.useIi.zJJY

Client: S(~bAr{rr-'

Date Received: \ oe pror tosigi

Received BY: .. * _ _ : . * -

Sample Receipt riteria . z Comments/Qualifiers (Required for Non-Conforming Items)

1 Shipping containers receisd intact Circle Applicable sels broken damaged container leaking container other (describe)

and sealed? *.
Samples requiring cold _ice bags blue ice dry Ice none other(describe)

2 preservation within (4 +/- 2 C). .

Record preservation method.
Chain of custody documents

3 included with shipment?
_ Sample containers intact an d \ _Circle Applicable: scals broken damaged container leaking container other (describe)

4
sealed? \
Samples requiring chemical Sample IDs. containers affected and observed pH:

reservation at proper pH? _ _._.... _..

6 VOA vials free of headspace Sample IDs ard containers affeded
(defined as < 6mm bubble)?
Samples received within holding Id's and tests afected:

_ time?
Sample ll's on COC match ID's on _ ample ID's and containers affced.c

bottles?
Date & time on COC match date & Sam affcted-

time on bottles?

Number of containers received Samplcllaffcred:
10.

match number indicated on COC?

COC form is'properly signed in* ..
relinquished/received sections?

12 Air Bill & Tracking #'s

e am e 7  .A

MEll @,7
fll lZPgatI
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Radiochemistry Case Narrative
Connecticut Yankee Atomic Power Co. (YANK)

SDG MSRfi04-1558

Method/Analvsis Information
Product:
Analytical Method:
Prep Method:
Analytical Batch Number.
Prep Batch Number:

Gammaspec, Gamma, Solid-FSS GAM & ALL FSS
EML HASL 300,4.5.2.3
Dry Soil Prep
335645
334858

Sample ID
113278001
113278002
113278003

- 113278004
* 113278005
* 113278006

113278007
113278008
113278009
1200630678
1200630680
1200630679

Client ID
9535-0002-017F
9535-0002-018F
9535-0002-0191
9535-0002-020I
9535-0002-0211
9535-0002-0221
9535-0002-0231
9535-0002-0241
9535-0002-0251
Method Blank (MB)
Laboratory Control Sample (LCS)
113261001(9528-0004-023F) Sample Duplicate (DUP)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-013 REV# 10.

Calibration Information:

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

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

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

-Oualitv Control (OC) Information:

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

Designated QC
The following sample was used for QC: 113261001 (9528-000;4-023F).

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

Technical Information:

Holding Time

10



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

Preparation Information
All preparation criteria have been met for these analyses.

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

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. An NCR was not generated for this SDG.

Ounlifier Information

Qualifier Reason _ Analyte Sample
UI Data rejected due to low abundance; Cesium-134 113278001

;_ 113278002
113278004
113278006

_iobium-94 113278007

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

Review Validation:
GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP
or CLP-like packaging will receive a third level validation upon completion of the data package.
The following data validator verified the information presented in this case narrative:

Reviewer:

11



SAMPLE DATA
SUMMARY
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GENEAL EGINERIN 
LABRATRIES.LL

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 5568171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddaznNeckPlant

362 Iun Hollow Road
East Hampton. Connecticut 06424

Contact Mr. Pate Hollenbeck

* Project Soils PO# 002332

Report Datec June 9,2004

Page I of 2

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:

9535-0002-017F
113278001
Soil
06-MAY-04
19-MAY-04
Client
I -,ff

Pwjecct YANK00504
Client ID: YAN}KOO]

MVIU1lU[: o.3370

Parameter Qualifier Result Uncertainty . LC TPU MDA Units DF AnalystDate Time Batch Mtd.

Rad Gammr Spec Analysis

Ganmmapm Gamma. Sofid-FSSGAM& ALL Fk
Actinium-228 0.629 +-0.136 0.042 +/-0.133 0.0894
Americium-241 U 0.0177 +1-0.019 0.0178 +1-0.0186 0.0363
Bist utb-212 0.397 +/-0.280 0.106 +/-0.274 0.222
Bismuth-214 0.503 4-0.0812 0.0229 +/-0.0796 0.0479
Ccsium-134 U 0.00 +1-0.0382 0.0167 +/-0.0374 0.035

Ul
Cesium-137 0.142 +4-0.0288 0.0123 +/.0.0282 0.026
Cobalt-60 U 0.0182 +1.0.00942 0.0139+1-0.00924 0.0299
Europiuu-152 U -0.00728 41-0.0344 0.0297 +10.0337 0.0616
Europium-154 U -0.0184 -Y-0.0515 0.0429 +1-0.0505 0.0914

: Europium-155 U 0.0103 +/-0.031 . 0.0274 +1-0.0304 0.0562
Lead-212 0.525 +1-0.0583 0.0152 +/-0.0571 0.0315
Lead-214 0.574 +1-0.0784 0.0211 +1-0.0768 0.0438
Manganese-54 U 0.00331 +1-0.0158 0.0136 +1-0.0155 0.0287r Iiobium-94 U -0.00201 +1-0.0155 0.0117 +/-0.0152 0.0246
Potassiur-40 15.7 +/-1.22 0.113 +/-1.20 0.247
Radium-226 0.503 . 1-0.0812 0.0229 +1-0.0796 0.0479
Silver-108m * U -0.0035 +1-0.0122 - 0.0102 +1-0.0119 0.0213
Thallium-208 0.168 +1-0.0363 0.013 +1-0.0356 0.0273

pCi/g
pCi/g
.pCLg
pCi/g
PCi/g

pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCitg
pCi/g
pCi/g
pCi/g
pCifg
pCV8
pCi/g
pCJ/g

SRB 05J26/04 2356 335645 1

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry Soil Prep Dry Soil P=p GL-RAD-A-021 MJMI 05/20/04 1515 334858

The following Analytical Methods were performed
Method Description

I EMLHASL300.4.5.2.3

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a flag for low tracer recovery.

13



GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact:* Mr. PeteHollenbeck
Projece Soils PO# 002332

Client Sample ID:
Sample ID:

ReportDaie June 9.2004

Page 2 of 2

Prpject: YANK00504
Chant ID: YANKOOI.

9535-0002-017F
.113278001

- Parameter Qualifier Result Uncertainty LC TPU MDA Units *DF AnBlystDate Time saichMtd.

E Concentration of the target finalyte exceeds the instrument calibration range.
H Analytical holding time exceeded.
1 Indicates an estimated value; Thbe result was greater than the detection Unit, but less than the reporting limiL
U Indicates the target analyte was analyzed for but not detected above the detection limiiL
Ml Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

gmMJc. j Byo
Reviewed by

. 14
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GENERALENGINEERING 
LABORATORiES, 

LLC

G EN ERAL. ENGINEERING LABORATORIES, LLC
2040 Savage Road Chadeston SC 29407 - (843) 556171- ww.gel.com

Certif;cate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam NeckPlant

362 Injun Hollow Road
EastHampton, Connecticut 06424

Contact: Mr. PeteHollenbeck
Project, Soils PO# 002332

Report Date- June 9.2004

Page I of 2

Client Sample ID:
Samzle ID:
Matn=
Collect Date:
Receive Date:
Collector.
mme;hlre-

9535-0002-018F
113278002

:Sail
06-MAY-04
19-MAY-04
Client
S no/-

Prpject: YANK00504
Client ID: YANK001

Parameter Qualifier Result Uncertainty LC TPu MDA Units *DF AnAysAtDate Time DatchMtd.

Pad Camma Spec Analysis
Gammaspecm Gwmn-a SoIl-F
Actinium-228
Americium-241
Binsuth-212
Bismutb-214
Cesium-134

Cesium-137
Cobalt-60
Europium--152
Europium-154
Europium-155
Lead-212
Lead-214
Miangancae-54F Niobium-94
Potassimn40
Rndium-226
Silver-108m
TIballium-208

-S GAM&ALL FSS
0.546 +/-0.103 0.026 +/-0.101 0.0542

.11 0.0157 4/-0.0299 0.0292 +/-0.0293 0.0596
0390 +14-0.128 0.055 +/-0.125 0.114
0.478 +/-0.0633' 0.0142 +/.0.062 0.0293

U .0.00 +/-0.0166 0.00972 +/-0.0162 0.0201
Vtl

. 0.0623 +/10.0196 0.00778 +/-0.0192 0.0161
0.00606 +/-0.00952 0.00827+/-0.00933 0.0174

U -0.00542 +/-0.0238 0.0209 +/-0.0233 0.043
U -0.0191 4/-0.0358 0.024s 4/-0.0351 0.05I8
U 0.033 +/-0.0278 0.0263 +/-0.0272 0.0536

0.595 +1-.0532 0.0128 +/-0.0522 0.0262
0.516 +14h.574 0.0149 +/-0.0563 0.0307

U 0.011 +14.0105 0.00822 4/-0.0103 0.017
U 0.00661 +/-0.00B34 0.00743+14.00818 0.0153

13.9 +4-1.03 0.0682 tl-1.01 0.144
0.478 +/-0.0633 0.0142 +1-0.062 0.0293

U -0.00819 +/-0.00771 0.00635+1-0.00755 0.0131
0.167 +/-0.025 0.00762 +14-0.0245 0.0157

pCi/g
pCi/g
pCi/g
pCi/9
pCi/g

pCilg
pCi/g
p4ci/g
pCilg
pCi/g
pCilg

pCV/g
PCsg

pCi/g
rCVg
pCilg
PCVg

SRB 05/26/04 2357 335645 1

The following Prep Methods were performedr Method Description . Analyst Date Time .Prep Batch

Dry Soil Prep Dry Soil Prep GL-RAD-A.021 MiMI 05120/04 1515 334858

The following Analytical Methods were performed
r Method Descrlptionr h EMLRASL 300.45.2.3..

.Notes:r Thc Q irs in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
.BD Flag for results below the MDC or a flag for low tracerrecovery.
E Concentration of the target analyte excEds the instrument calibration range.f :E Fa.o eut eo h D rafa o o rcreoey
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GENERAL 
ENGINEERING 

LABORATORIES, 
LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project: Soils PON 002332

Client Sample ID:
Sample ED:

Report Date: June 9,2004

Page 2 of 2

9535-0002-01 8F
113278002

Project YANICOOSM4
Client ID: YANKOOl

Parameter Quallfier Result Uncertainty LC TPU MDA Units DF AnalystDate *Time Batch Mtd.

H 'Analytical holding time exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. -

* U Indicates the target analyte was analyzed forbut not detected above the detection limit.
-' I Uncertun identification for gamma spectroscopy.
X Lab-specific qualifier-pleasc see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozilk

Reviewed by
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GENERAL 
ENGINEERING 

LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddamnNeck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Project: Soils PO 002332

ReportDate: June 9,2004

Page I of 2

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector.
VIri;LU

9535-0002-019I -
113278003
Soil
10-MAY-04
19-MAY-04
Client
., rOn

Project: YANK00504
Client ID: YANK001

IVVOlnlUG. . 5.01.70

Parameter Qualifier Result Uncertainty LC TPU MDA

Rid Gamma Spec Analysis
Gwnmmspec, Gamma Sblid-FSS G1M& ALL FSS
Actinium-228 .0.428 +t-0.120 0.039S +/-0.117 0.0863
Americiun-241 U 0.0269 4/-0.0529 0.052 +1-0.0518 0.108
Bismuth-212 0.387 +/-0.162 0.090 +/-0.159 0.193
Bismnuth-214 . 0.507 +1-0.0733 0.0205 +/-0.0718 0.0438
Cesium-134 U 0.0313 +/-0.0229 . 0.0158 +/-0.0225 0.0335
Cesium-137 0.0548 4/-0.0199 0.0111 +1-0.0195 0.023S
Cobalt-60 U -0.00071 41-0.0167 0.0143 +1-0.0164 0.0312
Europium-152 U 0.00152 +/-0.0365 0.0314 +1-0.0358 0.0659
Europium-154 U -0.0137 +1-0.0518 0.0408 +1-0.0507, 0.0888
Europiumi-155 U 0.0172 +1-0.0379 0.036 +1-0.0371 0.0744
Lead-212 OA26 40.0508 0.0186 +/-0.0497 0.0387
Lead-214 0524 41-0.0776 0.0221 +/-0.076 0.0465
Manganese-54 . U -0.00573 +1-0.015 0.0124 +/-0.0147 0.0265
Niobium-94 U 0.0067 +/-0.0125 0.0113 +/-0.0123 0.024
Potassiumn-40 11.8 +1-1.04 0.126 +/-1.02 0.278
Radiun-226 0.507 +/-0.0733 0.0205 +/10.0718 0.0438
Silver-lOm U -0.000148 +/-0.0126 0.0106 +1-0.0124 0.0224
Iballium-208 0.154 +t-0.0314 0.011 +/-0.0307 0.0235

Units DF AnalystDate Tlme Batch Mtd.

pCi/g
pCitg
pCVg
pal/g.
pCi/g
pCi/g
pCi1g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCitg
pCitg
pCVg
pCV9
pCVg

SRB 05/27/04 0915 335645 1

The folowing Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 . MlMI 05t20t04 1515 334858

The following Analytical Methods were performed ,
Method Description

_ I EMLHASL 300,45.23

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as tbe associated blank.
BD Flag forresults beow the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING 
LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Project: SoilsPO#002332

Client Sample ID:
Sample ID:

Report Datc: June 9,2004

Page 2 of 2

9535-0002-019I
113278003

Project: YANCK00504
Client ID: YANKool

Parameter Qualifier Result Uncertainty LC TPU MIEDA Units DF AnalystDate Time Batch Mtd.

H Analytical holding time exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicdtcs the target analyte was analyzed for but not detected above the detection limiiL
UI Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data sumiay package or contact your project manager for details.
h Sample preparation or presertation holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepard and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 1njunHollowRoad
East Hampton, Connecticut 06424

Contact Mr. Pcte Hollenbeck
Project: Soils P04 002332

Report Date: June 9,2004

Page I of 2

Client Sample ID:
* . Sample ID:

Matrix
Collect Date:
Receive Date:
Collector.
IL e_

-9535-0Ou2-0201
113278004
Soil
10-MAY-04
I9-MAY-04

* Client
'2 e-A

Project ' YANK00504
Client ll): YANKOOI

* rrQuaifier. Result n

Parameter Qualifier Renult Uncertainty LC TPU MDA .Units DF AnalystDate Time Batcth Mtd.

Rad Gamma Spec Analysis

Gama'pec. Gamma, So)d-FSS GAM LLFSS
Actinium-228 0.531 *1-0.159
Americium-241 U 0.0183 +1-0.119

-Bismuth-212 0.560 +/-0.239
Bismuth-214 OA57 +1-0.0945
Cesium-134 U 0.00 +/-0.0235

U1
Cesium-137 ' 0.0382 +/-0.0188
Cobalt-60 U 0.00188 +1-0.0168
Europlum-152 U -0.0421 +1-0.0518
Europium-154 U - 0.0586 +/-0.0764
Europium-155 U -5.680E-05 +1-0.0503
TLad-212 0.409 +1-0.0574
Lcad-214 0.473 +1-0.0806
Manganese-54 U 0.0138 +1-0.0157
Niobium-94 U 0.0162 +-0.0141
Potassium-40 12.6 +1-1.18
Radium-226 0.457 +/-0.0945
Silver-108m U -0.00133 +1-0.0148
Thallium-20S 0.147 +/-0.0371

0.0453 +1-0.156 0.0981
0.099 +/-0.117 0204
0.101 +10.234 . 0217

0.0261 '1-0.0926 0.0553
0.0184 41-0.0231 0.0389

0.0137 4-0.01S4 0.0292
0.0142 1-0.0164 0.0313
0.0378 4-0.0507 0.0792
0.024 /-0.0749 0.113
0.0449 +1-0.0493 0.0927
0.022 +410.0562 0.0456

0.0257 +40.079 0.054
0.0146 4/-0.0154 0.0312
0.0129 +/-0.0138 0.0275
0.128 +1-1.16 0284

0.0261 +1-0.0926 0.0553
0.0128 +t4.0145 0.027
0.012S +1-0.0364 0.0273

pCi/g
pCilg
pCilg
pCUg
pCig,

pCVg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
'pCitg
pCVg
pCUg
pCVg
pCilg
pCi/g
pCig

SRB 05/27104 0916'335645 1

The following Prep Methods were performed
Method Description Anslyst Date Time Prep Batch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MIMI 0520(04 1515 334858

The following Analytical Methods were performed
Method Description

I EMLHASL 300, 452.3

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as thc associated blank
BD Flag forresults below the MDC or a flag for low tracerrecovery.
E Concentration of the target analyte exceeds the instrument calibration range.
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddamn Neck Plant

362 Icjun Hollow Road
East Hampton. Connecticut 06424

Contact: M;Pete Hollenbeck
Project: Soils PO# 002332

ReportDate: June9,2004

Page 2 of 2

Client Sample ID:
Sample ID:

9535-0002-0201
113278004

PTPJect: YANK00504
Client : YANKOOI

Parameter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDate Time Ratch tid.

H Analytical holding time exceeded.
3 Indicates an estimatedvalue. The result was greater than the detection limit, but less than the reporting limiL
U Indicates the target analyte was analyzed for but Dot detected'above the detection limit.
Ill Uncertainidentificationforgamrnmaspcctroscopy..

X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basil
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operatingpr6cedures. Please'direct any questions to your Project Manager, Sarah Kozlik.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Cerfificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck

Project: Soils PO# 002332

Client Sample ID:
Sample ID:
Matrix
Collect Date:
Receive Date:
Collector:
Moisture:

ReportDate: Jne 9, 2004

Page I of 2

9535-0002-0211
113278005
Soil
1 0-MAY-04
19-MAY-04
Client
6.2%

Project: YANIK00504
Client ID: YANK01

* Parameter Qualifler Result Uncertainty LC TPU MDA UnItS DF AnalystDate Time Batcd Mitd.

Rad Gamma Spec Analysis

Gammarpec, Gamma, SoliFSS GAM& ALL FSS
'Actinimn-228 0.772 +1-0.169 0.0495 +1-0.166 0.105
'Amencium-241 U 0.0995 +10.112 0.0646 +/-0.110 0.132
Bismutb-212 .OA60 +/-0.231 0.119 +/-0.227 .0.250
Bismutb-214 *. . 1.04 +/-0.126 0.0277 +/-0.124 0.0581
Ccsium-134 U 0.02,31 +/-0.0252 0.0184 +/-0.0247 0.0385
Cesium.137 0.264 +/.0.0436 0.0155 +/4.0428 0.0326
Cobalt-60 U 0.00274 +/-0.0205 0.0175 +1/0.0201 0.0374
Europiun-152 U -0.0197 +1-0.0458 0.0394 +/4.04.49 0.0817
Europium-154 U -0.0371 +1-0.0615 0.0496 +/-0.0603 0.106
Europitm-155 *U 0.0683 +/-0.0509 0.0476 +/-0.0499 0.0974
Lead-212 0'674 +/-0.0725 0.023 +/-0.0711 0.0475
Lead-214 1.09 4/-0.130 0.0278 +/-0.128 0.0578
Manganese-54 U 0.000527 +1-0.0186 0.0159 +41-0.013 0.0334
Niobium-94 U 0.00879 +1/0.0156 0.014 +/4.0153 0.0293
Potassium-40 .143 +/-1.28 0.144 +/-1.26 0.314
Rudium-226 1.04 +/-0.126 0.0277 +/4.124 0.05SE
Silver-lOSm . U 0.0018 +1-0.0151 0.013 +/-0.0148 0.0272
Thallium-208 0.226 +/-0.0393 0.0137 +/-0.0385 0.0287

pCi/g
pCi1c
pCi/g

PCVg
pCi1g
pCi/g
PCilg
pCilg
pCi/g
pCL'g
]pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

SRB 05127/04 0916 335645 1

The folowln Prep Methods were performed.
Method Description Analyst Date Tlme Prep Batch

DrySoilPrer DrySoilPrepGl.RAD-A-021 MIMI 05/20104 ISIS 334858
-

The following Analytical Methods were performed
Method Description

1 ENSL HASL 300,4.S23

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a flag for low tracer recovey.

* E Concentration of the target analyte cxceeds the instrument calbration range:

2.1



GENERAL ENGINEERING LABORATORIES, 
LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: . Connecticut Yankee Atomic Power
Address: Haddain Neck Plant

362 Injun Hollow Road
East HMapton, Connecticut 06424

CoDtUct: Mr. Pete Hollenbeck
Project Soils PO# 002332

Client Sample ID:
Sample ED:

Report Date: JunC 9,2004

Page 2 of 2

9535-0002-0211
113278005

Project: YANK00504
Client ID: YANKO01

Parameter Qualifier Result Uncertainty LC TPU MDA Unib DF AnalystDate TIme BattbMtd.

H Analyical holding time exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed forbutnot detected abovethe detection limit.
UI Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accoidance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

Revieved by
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LABORATORIES, 

LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HardamNeckPlant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollcobeck
Project: Soils POC 002332

Client Sample ID:
Sample ID:
Matfr
Collect Date:
Receive Date:
Collector
Moisture:

Report Datc Junc 9.2004

Page I of 2

9535-0002-0221
113278006
Soil
10-MAY-04
19-MAY-04
Client
5.930%

Prpject YANKOOI54
Client ID: YANKOOI

Parmeter QulaUller -Result Uncertainty LC TPU ' MDA Units DF AnalystDlte Time BatchMtd.

Rad Gamma Spec Analysis
Gammapeq, Gamma. Solid-FSS GA& AU F&V
Actinium-228 0.750 +/-0.162 0.0476 +1-O.159 0.103
Americium-241 U -0.0724 +/-0.0927 0.073 4/-0.0908 0.150Y Bismuth-212 0.473 +/-0.249 0.114 +/40.244 0.243
Bismuth-214 0O551 +140.101 0.0275 +/-0.099 0.0581
Cc'sim-134 U 0.00 +/-0.0217 0.0185 +/-0.0212 0.0391

tR
Ceslum-137 0.208 +/-0.0464 0.0164 +J-0.0455 0.0346

I Cobalt-60 U 0.00194 +1-0.0205 0.0175 +/-0.0201 0.038
Europiun-152 U 0.00173 +/-0.0483 0.0415 4/40.0473 0.0866
Europiun-154 U -0.0186 +J-0.0575 0.0472 +4/0.0563 0.103

r Europiumn-15S U 0.0251 +1-0.0489 0.0471 +14.00479 0.0968
Lead.212 0.629 +/-0.0702 0.0256 +1-0.0688 0.0529
Lead-214 0.673' +/-0.0997 0.0299 +/-0.0978 0.0623
Manganese-54 U 0.0121 +/-0.0246 0.0149 +1-0.0241 0.0318V Niobium-94 U -0.00482 +/40.0155 0.013 +/-0.0152 0.0276
Potassium-40 135 +/-1.27 0.157 +/-124 0.343
Radium-226 0.551 +/-4.101 0.0275 +1-0.099 0.0581
Silver-108m U 0.00148 +1-0.0168 0.0142 +/-0.0165 0.0297
Thallium-208 0.195 +/-0.0457 0.0143 +/-0.0448 0.0303

pCi1g
pCi~g
pCilk
pCi/g
pCilk

pCl'g
pci/g
pCi'g
pCitg
pCi/g
pci/g
pCilg
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pci/g

SRB 05/27/04 0917 3356451

The foUowing Prep Methods were performed
Method Description Analyst Date Time Prep Batch

DrySoilPrep DrySoilPrepGL-RAD-A.021 MMi 05/20/D4 1515 334858

The following Analytical Methods were performed
Method Description

I EML HASL 300, 45.2.3

Notes:
rThe Qualifi:rs in this report are defined as follows:

B Target analytc was detected in the sample as well as the associated blank
BD Flag for results bclow the MDC or a flag for-low tracer recovety.
E Concentration of the target analyte exceeds the instrument calibration range.

23
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GENERAL 
ENGINEERING 

LABORATORIES, 
LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 555-8171 - www.gel.com

Cerificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddin Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Project Soils P04 002332

Client Sample ID:
Sample ID:

Report Date: June 9,2004

Page 2 of 2

Prpject YANKO0504
Clent ID: YANKO01

9535-0002-0221
113278006

Parameter Qualifier Result Uncertainty LC TPU DIDA Units DF AnalystDate Time BatchMtd.

H Analytical holding time exceeded.
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limiL'
U Indicates the target analyte was analyzed for but not detected above the detection limiL
UI Uncertainidentificationforgammaspectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Managei, Sarah Kozhlk.

ic eJ Ci u - ' .*
Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddar Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project: Soils PO# 002332

ReportDate Junc9 .2004

Page I of 2

Prpict- YANK00504
hentID: YANKOOt

Client SatnpleID:
Sample ID:
Matrix:
Collcct Date:
Receive Date:
Collector.
Moisture:

9535-0002-0231
113278007
Soil
10-MAY-04
19-MAY-04
Client
6.85%

Parameter Quinifler Result Uncertainty LC TPU MDA

Had Camma Spec Analysis
Gammaspec4 Gamma. SolFSS GAM& ALL FSS
Actiniun-228 0.566 +/-0.153 0.0499 +1-O.15 0.107
Americiurn-241 U 0.00279 +1-0.0696 0.0665 +1-0.0682 0.137
Bismuth-212 0.754 +-0.315 0.0966 +1-0309 0.207
Bismut&214 0.772 +/-0.211 0.0253 +I-0.10 0.0536
Cesium-134 U *0.0344 +/-0.0227 0.0193 +t-O.0223 0:0407
CesiuSD-137 0.260 t-0.0495 0.0155 +/-0.0485 0.0328
Cobalt-60 U 0.00447 +1-0.019 0.0161 +/-0.0186 0.035
Europium-152 U. 40.037 4-0.0422 0.0362 +/-0.0414 0.0757
Europium-154 . U 0.0295 +1-0.0594 0.0516 +/-0.0582 0.111
Eiiropium-155 U 0.0421 +1.0.0462 0.0437 +/-0.0453 0.090
Lea-212 0.575 +/-0.0648 0.0218 +/-0.0635 0.0451
Lead-214 0.855 +/0.108 0.0272 +1-0.106 0.0568
Manganese-54 U -0.00S74 +1-0.0167 0.014 +1-0.0164 0.0298
Niobium-94 U 0.00 +1-0.0254 0.0129 +/-0.0248 0.0273

Ul
Potassium-40 12.9 +1-1.14 0.115 +/-1.12 0.258
Radium-226 0.772 +1-0.111 0.0253 +1-0.108 0.0536
Silver-108m U 0.00352 +1-0.0147 0.0131 +1-0.0144 0.0275
Thallium-208 0.142 +1-0.0437 0.0141 +/-0.0429 0.0297

Units DF AnalystDate Time Batch Mtd.

pCilg
pCi/g
pCVg
pCilg
pCilg
pCl'g
pCi'g
pCilg
pCVg
pCilg .
pCi/g
pCi/8
pCi/g
pCi/g

pCi/g
pCi.g
pCi/g
pCilg

SRB 05/27/04 0917 335645 1

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Dry SoilPrep DrySol PrepGL-RAD-A-021 MiMI 05120/D4 1515 334858

The following Analytical Methods were performed
Method Description

1 EML HASL 300, 45.2.3

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blan
BD Flag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte eiceeds the instrument calibration range.

25
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ENGINEERING 

LABORATORIES, 
LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

Company: ConnecticutYankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Comecticut 06424

Contact Mr. Pete Hollenb-ck
Project: Soils PO# 002332

Report Date: June 9,2004

Page 2 of 2

Client Sample ID:
Sample ID:

- 9535-0002-0231
113278007

Project YANK00504
Client ID: YANIK001

Parameter Qualifier ResIjt Uncertainty LC TPU MDA Units DF AnalystDate 'Tne 2atehMt&

H Analytical holding time exceeded.
1 Indicates an estimated value. The result was greater than the detection limit; but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection limit.
UT Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
b Sample preparation or preservation holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures Please direct any questions to your Project Manager, Sarah Kozlk

Reviewed by
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GENERAL ENGINEERING LABORAiTORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddamNeckPlant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Prqjcct: Soils PON 002332

ReportDate: lme 9,2004

Page I of 2

Client Sample ID:
Sarmple D:
Matrix!
Collect Date:
Receive Date:
CoDector
Moisture: *

9335-0002-0241
11.3278008
Soil
10-MAY-04
19-MAY-04
Client
7.54%

Prqject: YANK00504
Client ID: YANKOOl

Parameter Qualifler Result Uncertainty LC TPU MDA Units DF AnslystDate Time Batch Mtd.

Rad GAmma Spec Analysis
Gammuapec, Gamma, Solld-FSS GAM &ALL FSS
'Actiniurn-228 . 0.652 +1-0.149 0.045 +1-0.146
Americlaxn-241 U 4.00385 +1-0.0758 0.061 +1-0.0743
Bismuth-212 0.558 +1-0.223 0.0905 +/4.218
Biswuth-214 0.560 +/-0.082 0.0245 +1-0.0804
Ccsium-134 U 0.0347 +4-0.0281 0.017 +/-0.0275
Cesium-137 0.0748 +1-0.0275 0.0119 +/-0.027
Cobalt-60 U 0.0112 +/-0.0168 .0.0151 +1-0.0165
Europiun-152 U 0.0103 +/4-0.0426 0.0367 +1-0.0417
Europium-154 U 0.00876 +140.0487 0.0418 +/-0.0477
Europiumn-15S U 0.0186 +1-0.0414. 0.0393 +1-0.0406
Lead-212 0.623 .+1-0.0729 0.0249 +1-0.0715
Lead-214 0.743 +/-0.107 0.0251 +/-0.105
Mangaaese-54 U -0.00156 +1-0.0197 ,0.0143 +/-0.0193
Niobium-94 U 0.00652 +1-0.0137 0.0121 +/-0.0134
Potassium-40 12.1 41-1.13 0.0976 4/-1.11
Radiun-226 0.560 +/-0.082 0.0245 +/-0.0804
Silver-108in U 0.0032 +/-0.0127 0.0115 +/-0.0124
Iha'linum-208 0.193 +/-0.0351 0:0137 +/-0.0344

0.0968
0.126
0.194

0.0519
0.0359
0.0255
0.0329
0.0766
0.0907

0.081
0.0513
0.0525
0.0303
0.0256
0.222

0.0519
0.0243

0.029

pCi./g
.pCi/8
*pCi/g
pCi/g
pCi/g
pCi/g
pcilg
pCi/g
pCi/g
pCi/g
pCi/g
p3CL1
pCi/g
pCi/g
pCi/g
PCr'/g
pci/g
pCi/g

SRB 05J27/04 0918 335645 1 .

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

DrySoilPrep DrySoilPrepGL-RAD-A-021 MIMI 05/20/04 1515 334858

The following Analytical Methods were performed
Method Description

i EML HASL 300,4.5.23

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag forresults below the MDC or a Dag for low tracerrecovery.
E Concentration of the target analyte exceeds the instrunment calbration range.
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LLC

GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 -(843) 556-8171 -www.gelcom

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project: Soils PO# 002332

ReportDate: 3une 9,2004

Page 2 of 2

Client Sample ID:
Sample ID:

9535-0002-0241
113278008

trpject: YANKOD504 -
Clhent ID: YANKOOl

Pnrameter Qualifler Result Uncertainty LC TPU MDA Units DF AnalystDate Time Batch Mtd.

H Analytical holding time exceeded.
J Indicates an estimated value. The result was greater than the detection lixnit but less than the reporting limit
U Indicates the target analyte was analyzed forbut not detected above the detectionlinit.
UI UUncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data sumnnary package or contact yourproject manager for details.
h Sample preparation or preservation holding time exceeded.

The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, SaiaKozlk

r Reviewed by

28



GENERAL ENGINEERING LABORATORIES, LLC

GENERAL ENGINEERING LAB-ORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: HaddamnNeckPlant

362 Injun HoUowRoad
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project: Soils PO# 002332

Report Date lune 9,2004

Page I of 2

Client Sample ID:
Sample ID:
Matrix
Collect Date:
Receive Date:
Collector.
\ A -!-. .

9535-0002-0251
113278009
Soil
10-MAY-04
1 19-MAY-04
Client
- ^...0

Prpject: YANK00504
Client ID: YANK001

MYUZOLWL. II.LY70

Parameter Qualfler Result Uncertainty LC ITU MIDA Units DF AnalystDate Time Batch Mtd.

Rad Gamma Spec Analysis
Gammaspec, Gamma, Soid-FSS GCM& ALL FSS
Actiiiium-22g
Americium-241
Bismuth-212.
Bismuth-214
Cesium-134
Cesium-137
Cobalt-60
Europiun-152
Europium-154

Lead-212
Lead-214
Manganese-54
MNobium-94
Potassium-40
Radium-226
Silver-108m
Thallium-208

0.675
U 0.0453

OA20
0.552

U. 0.0306
0.0376

U -0.012
U 0.0435
U 0.0102

'U 0.000601
0.704
0.599

U 0.0204
U 0.00345

11.7
0.552

U 0.00935
0.211

+1-0.144
+/-0.0913
+/-0.202

+/-0.0736
+/-0.0207
+/-0.0211
+/-0.0201
+/-0.0461
+/-0.0466
+/-0.0429
+/-0.0764
+/-0.0885

+/-0.020
+1-0.0139

+/-1.09
+/4.0736
+1-0.0109
+1-0.0338

0.0467 +1-0.141
0.0801 +/-0.0895
0.0998 +1-0.198
0.0239 +/-0.0721
0.0155 +1-0.0203
0.0127 +1-0.0207
0.0133 +1-0.0197
0.0309 +/-0.0452
0.0401 +/-0.0457
0.0397 l-0.0421
0.0199 41-0.0749
0.0225 4/.0.0867
0.0109 +1-0.0196

0.012 +/-0.0136
0-118 +1-1.07

0.0239 +/-0.0721
0.0111 +/-0.0106
0.0119 +/-0.0331

0.0993
0.165

'0.211
0.0502
0.0326
0.0268
0.029

0.0645
0.0864
0.0817
0.0411

0.047
0.0234
0.0252

0.259
0.0502
0.0232
0.0251

pCil
pCilg
pCi/g
pCi/k
pCi/g
pCiig
pci/g
PCi/g
pCilk
PCi/g
pCi/g
pCi1g
pCi/g
PCi/g
pCi/g
pCifg.-
POi/S
pCi/g

SRB 05/27/04 0918 335645 1

The following Prep Methods were performed
Method * Description Analyst Date Time Prep Batch

DrySoilPrep DrySoilPrep GLRAD-A-021 MJMI 05/20/04. 1515 334858

The following Analytical Methods were performed
Method Description

I EMLIASL300,4.5.23

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instnmnent calibration range.
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injtm Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project Soils PO# 002332

Report Date: June 9,2004

Page 2 of 2

Client Sample ID:
Sample ID:

9535-0002-0251
113278009

Project: YANK00504
Client ID: YANK001

Parameter Qualifier Result Uncertainty LC TPU MDA Units DF AnalystDate Time Batch Mtd.

H Analytical holding time exceeded.
1 'Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection linit.
UI Uncertain identification for gamma spectroscopy.
X Lab-specific quallfiei-please see case narrative, data surimmary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlk.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Client: Connecticut Yankee Atomic Power

Haddam Neck Plant
362 Injun Hollow Road
East Hampton, Connecticut

Contact: hMr. Pete Hollenbeck

_ Workorder . 113278

Revort Date: June 9,2004
Page l of 5

Parmname NOM Sample Qual QC Units RPD% REC% Range AnIst Date Time
Par-1innarne NOMSa pl r

flat. 0-haiu OE

- Batch 3315645

Actinium-228

Arnericium-241

Bismuth-212

Bismuth-214

Ccsiumi,134

Cesium-137

Cobalt-60

Europium-152

Europium-154

Europium-155

Lead-212

Lead-214

Man.ganses-54

Niobium-94

1.12 1.03
Uncert: +/-0.192 +1-0.265

TPU: +/-0.188 +/-0.260
: U -0.00372 U 0.0452

Uncert: +/-0.0211 +/-0.101
TPU: +/-0.0207 +/-0.0992

0.757 0.706
Uncert: +/-0.236 +/-0.349

TPU: +/-0.231 +/.0.342
0.861 0.750

Uncert: +/-0.111 +/-0.156
TPU: +/-0.109 +/-0.153

UUI 0.00 U 0.021
Uncert +/-0.0304 +/-0.0336

TPU: +/-0.0298 +l-0.0329
0.0619 0.0647

Uncert: +/-0.0273 +/-0.045
TPU: +/-0.0267 +/-0.0441

U -0.0097 U -0.0147'
Uncert: +1-0.0164 +/-0.0335

TPU: +/-0.0161 +/-0.0329
U -0.02 U -0.0444

Uncert: +1-0.0339 +/-0.0762
TPU: +/-0.0332 +/-0.0747

U -0.0434 U -0.114
Uncert: +/-0.0467 +/-0.0898

.TPU: +/-0.0458 +1-0.088
U 0.0379 U 0.0147

Uncert: +/-0.0439 +/-0.0904
TPU: +/-0.043 +1-0.0886

1.04 1.11
Uncert: +/-0.104 +/-0.130

TPU: +/-0.102 +/-0.127
0.884 0.848

Uncert: +/-0.101 +/-0.157
TPU: +/-0.0989 +1-0.154

U 0.0129 U 0.000783
Uncert- +/10.0151 +/-0.0292

TPU: +/-0.0148 +/-0.0286
U 0.0069 U 0.00677

Uncert: +/-0.0142 +/-0.0247
TPJU: +1-0.0139 +/-0.0242

pCi/g 8

pCi/g N/A

pCi/g 7

pCilg 14

pCitg. 28

pCi/g 4

pCilg N/A

pCi/g N/A

pCitg NIA

pCl'g 88

pCi/g 6

pCi/g 4

pCitg 177

pCi/g 2

(0%9-10D%) SRB 05/281/0414:10

(0%- 100%)

(0% -100%O)

(D% - 100%)

(0% - 100%)

(0%- 100%)

(0% - 100%)

(0%- 100%)

(0% - 100%7)

(0%0- 100%)

(0% - 210%)

(0%- 20%)

(0% - 100%)

(0%- 100%g)
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
VV-tn-4- 1 j 177,

I
-vrrurr A 1 Page 2 of 5

Parmname NOM Sample Qua] QC Units RPD% REC% Range Anlst Date Time

Rad Gamma Spec
Batch 335645

- Potassium-40

Radium-226

13.4
Uncert: +1-1.01

TPU: +/-0.989
0.861

Uncert: +1-0.111
TPU: +1-0.109

U -0.000458 1
Uncert +/-0.0124

TPU: ... +1-0.0122
0.328

Unicert: +1-0.0456
TPU: +/-0.0446

14.5
+1-1.68
+1-1.65

0.750
+/-0.156
+/-0.153

U 0.0122
+1-0.0232
+/-0.0228

0.330
+/-0.0786

+1-0.077

Silver-108m

Ihallium-208

pCi/g 7

pCi/g 14

pCi/g NMA

PCi/g I

pcil

pci/g

pci/g

(0% - 20%)

(0% - 100%)

(0%- 100%)

(0%- 100%)

QC1200630680 LCS
Actinium-228

Americium-241

Bismuth-212

Bismuth-214

Cesium-134

Cesium-137

_ Cobalt-60

Europium-152

Europium-154

Uncert:
TPU:

23.4
Uncert:

TPU:

Uncert:
TPU:.

Uncert:
TPU:

Uncert
TPU:

925
Uncert.

TPU:
14.4
Uncert

TPU:

Uncert
.TPU:

Uncert

TPU:

U 0.179
+/-0.419
+/-0.411

24.6
+/-2.57
+1-2.52

U 0.259
+/-0.775
+1-0.759

U -0.0716
+/-0.188
+1-0.185

U -0.0619
+1-0.114
+1-0.112

10.1
+/-0.907
+1-0.889

16.1
+1-1.24
+/-1.22

U -0.0131
+1-0.265
+1-0.260

U -0.0114
+/-0.261
+/-0.256

U 0.043 1
+1-0.397
+/-0.389

U 0.0117
+/-0.146
+1-0.143

U 0.0978
+/-0.195

05/26/04 20:59

105 (75%-125%)

pci/gf

PCi/g

pCi/g

pci/g 108 (75%-125%o)

pci/g 112 (75%-125%)

Europium-155 .

pCig

pCilg

pCVg

pC,/g

pcitg

Uncert
TPU:

- Lead-212
Uncert

TPU:

Uncert:
Lead-214
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QC Summary
WVorkorder: 113278 Page 3 or 5

Parmname NOM Sample Qual QC Units RPD% REC% Range AnIst Date Time

Rad Gamma Spec
Batch 335645

* Manganese-54

- Niobium-94

Potassium-40

Radium-226

Silver-108m

Thallium-208

TPU:

Uncert:
TPU:

Uncert:
TPU:

Uncert:
TPU:

Uncert:
TPU:

Uncert:
TPUJ:

Uncert:
TPU:

QC1200630678
Actinium-228

M

Uncert
TPU:

Americium-241

+1-0.191
U 0.0392

+/-0.113
*+t40.111

U 0.0209
+/-0.0911
+1-0.0893

U .0.221
+/-0.937
+/-0.918

U -0.0716
+1-0.188
+/-0.185

U -0.0111
+1-0.109
+1-0.106

U 0.0727
+/-0.103
+1-0.101

U 0.0492
+I-0.0628
+/-0.0615

U -0.0468
+1-0.0633
-/-0.0621

U 0.0796
+/-0.126
+/-0.123

U 0.0309
+/-0.0338
+/-0.0331

U -0.00394
+/-0.0181
+1-0.0177

U . -0.00797
+/-0.0157
+/-0.0154

U 0.0138
+/-0.0185
+/-0.0181

U .-0.00373
+/4.046
+/-0.045

U -0.00821
+/-0.0458
+1-0.0449

U 0.0174

pCi/g&

pCVg

pCi/g

,, pCi/g

PCVg

PCi/g

PCVg1

(75%-125%)

05/27/04 13:53

Uncert:
TPU:

Bismuth-212
Uncert:

TPU:
Bismuth-214

Cesium-134

_. Cesium-137

Uncert:
TPU:

Uncert:
TPU:

Uncet:
- TPIU:

Uncert:
TPU:

Uncert:
TPU:

pCi/g

PCI/g

pCilg.

pCilk

pCi/g

pCitg

PCVg-

PCVgV

PCilg

Cobalt-60

Europium-152

Europium-154
Uncert:

TPU:
- Europium-155
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

QC Summary
Workorder: 113278 Page 4 or 5

- Parmname NOM Sample Qual QC Units RPD% PEC% Range AnIst Date Time

Rad Gamma Spec
Batch 335645

Uncert:
TPU:

Lead-212
Uncert:

TPU:
Lead-214

Uncert:
TPU:

Manganese-54
Uncert:

TPU:
Niobium-94

Uncere
TPU:

+/-0.0391
+/-0.0383

U 1.540E-05
+-0.0441
+/-0.0432

U 0.00759
+/-0.0371
+/-0.0364

U -0.0104
+/-0.0162
+/-0.0158

U 0.0206
+/-0.0163

+1-0.016
U 0.018

+/-0.379
+/-0.372

U 0.0309
+/-0.0338
+/-0.0331

U 0.00369
+/-0.0142
+1-0.0139

U 0.0187
+1-0.0174
+/-0.017

PCi/g

pCi/g

pCi/g

pCi/g

pCilg

pCi/ 'g

pCi/g

pCi/g

Potassium40
Uncert:

TPU:
Radium-226

Silver-108m

_ Thallium-208

Uncert:
TPU:

Uncert:
TPU:

Uncert:

TPU:

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
H Analytical holding time exceeded.

J Indicates an estimated value. The result was greater than the detection linilt, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection limit.
Ul Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data sumrnary-package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 113278 Page 5 of 5

- rarmname NOM Sample Qual QC Units RPD% REC% Range AnIst Date Time
NIA indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.

e ** Indicates analyte is a surrogate compound.
A The Relative Percent Difference (RPD) obtaiped from the sample duplicate (DUP) is evaluated against the acceptence criteria when the
sample is greater than five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is
less than 5X the RL. a control limit of A/- the RL is used to evaluate the DUP result
Fpr PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Chadeston SC 29407- (843) 556-8171 - www.ge.wcm

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton. Connecticut 06424

Contact Mr. Pete HoDenbeck

Project: Soils PO# 002332

Report Date: June 24,2004

Page 1 of 3

Client Sample ID:
Sample 1D:
Matnx:
CollectDate:
Receive Date:
Collector
Moisture:

9535-002-004F
113283017
Soil
06-MAY-04
19-MAY-04
Client
7.76%

Proiect: YANK00504
Client ID: YANKOO0
Vol. Recr.:

Parameter Qualifler Result Uncertainty LC TPU MDA Units DF AnalystDate Time BatchMtid.

Rad Alpha Spec Anaysis

Alphaspec Am241, Cn Solid AL FSS
Americium-241 U 0.00106 +14.0577 0.0605 +/-0.0577
Curium-242 U 0.0309 +/-0.0605 0.00 +/-.0606
Curium-243/244 U 0.00107 +/4.0579 0.0607 +10.0579

AIphaspec Pu, Solid-ALL FSS
Plutonium-238 U -. 0196 +/-0.0443 0.0464 +/40.0443
Plutonium-239MO U 0.0204 +/-0.0399 0.00 +1-0.040

Liquid Scint POW4, Solid-AL FSS
Plutonium-241 U -2.38 +/-7.27 6.18 +1-7.28

Rad Gamma Spec Analysis
Gammarpec. Gamma, Solid-FSS GMf & ALL FSS
Actinium-228 0.574 4+-0.194 0.0678 +/-0.190
Amedcium-241 U -0.00503 +t-0.0301 0.0252 +140.0295
Bismuth-212 0.434 +/-0.325 0.147 +/40.319
Bismuth-214 0.554 +/-0.103 0.0331 +/-0.101
Cesium-134 U 0.0137 4-.0257 0.0227 +/-0.0252
Ccsium-137 0.107 +1-0.0396 0.0182 +/-0.0388
Cobalt-60 U 0.014 +/-0.0265 0.0225 +/-.026
Europium-152 U -0.00923 +t-.0505. 0.044 +/4.0495
Europilum-154 U -0.038 4"-.0i33 0.0569 +/-0.0718
Europium-155 U 0.0394 +4.0636 0.0423 +/-0.0623
Lead-212 0.509 +/.0715 0.0251 +1-0.0701
Lead-214 0584 +/40.0959 0.0348 +1-0.094
Manganese-54 U -0.00663 +/-0.0244 0.0205 +/40.239
Niobium-94 U 0.0137 +/-0.0219 0.0186 +/-0.0215
Potassium-40 12.6 +/-1.13 0.163 +t-1.11
Radium-226 0.554 +t.0.103 0.0331 +/-0.101
Silver-losm U 0.00228 +1-0.0183 0.0159 +/-D.018
Thallium-208 0.148 +1-0.0561 0.0191 +10.0549

Rad Gas Flow Proportional Counting

0.193
0.0836
0.193

0.148
0.0552

pCilg
pCig
pCi/g

pCVg
pCi/g

12.8 pCi/g

0.143
0.0517

0.309
0.0694
0.0476
0.0384
0.0479
0.0915

0.122
0.087

0.0518
0.0722

0.043
0.0389
0355

0.0694
0.0331
0.0399

0.0307

pCVg
pCilg
pCig
pCVg
pCUg
pa/g
pC'g
pCVg
pCi/g,
pCi/g
pCi19
pCilg
pCi/g
pCtg
pCi/g
pCig
pCitg
pCi/g

pCag

JASI 06/l(V04 0943 338561 1

JAS1 06/1W04 1250 338562 2

JASI 061/04 0348 338563 3

SRB 06/13t04 1236 335647 4

HOBI 06/03/04 1843 335956 5

LI 06W11104 2238 339628 6

GFPC Sr90. solid-ALL FSS
Strontium-90 0.

Rad Liquid Sdntillatlon Analysis
LSC Trirfwn DItM Sot BM AD2, fps
Tritium U -0

Liquid Scint C14, Solid FSS

.0569 +/-0.0188 0.0144 +-0.0224

Q554 +/-4.23 3.59 +/4.23 7.18 pCV g
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project Soils PO# 002332

Client Sample ID:
Sample ID:

Report Date: June 24,2004

Page 2 of 3

9535-002-004F
113283017

Protect: YANK00504
Client ID YANKOO1
Vol. Recv.:

Parameter Qualifier Result Uncertainty LC TPU 2UDA Units DF AnalystDate Time Batch Mtd.

Rad Liquid Scintillatin Analysis
Liquid Scint C14, Solid FSS
Carbon-14 U

Liqud Scit Fe55, Solid-ALL FSS
Iron-55 U

Ulqld ScinrNi63, Solid-ALL FSS
Nickcl63 U

Liquid Scint lc99, Solid-ALL FSS
Technedum-99 U

0.0419 1/4.113 0.0934 +1-0.113 0.194 pCUg

33.0 pCi/g

19.3 pCi/g

12.1 +f41 5 15.8 +t-415

132 +1-11.6 9.50 +1-11.6

MWX 06r21O/4 1106 342387 7

JLBI 06123104 1534 342541 9

JILBI 06/12/04 0835 339689 12

DANI 06R2lO4 1334 339685 130.231 +/-0.208 0.171 +1-.208 0.347 Palg

The following Prep Methods were performed
Method Description Analyst Date -Time - Prep Batth

Ash Soil Prep Ash Soil Prep, GL-RAD-A-021B API 05f21/04 1445 334896

Dry Soil Prep Dry Soil Prep GLRAD-A-021 MiMi 0512 W04 1423 334890

The following Analytical Methods were performed
Method Description

I DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-I I-RC Modified
3 DOE EML HASL-300, Pu-l I-RC Modified

4 EML HASL 300,4.5.23
5 EPA 905.0 Modified
6 EPA 906.0 Modified

7 EPA EERF C-0 Modified

8 EPA EERF C-01 Modified
9 DOE RESL Fe-1, Modified

10 DOE RESL Fe-1, Modified

II DOE RESL Fe-l, Modified

12 DOE RESL Ni-i, Modified

13 DOE EML HASL-300, Tc-02-RC Modified

Surogateflracer recovery Test Recavery% Acceptable Limts

Americium-243 Alphaspec Am241, Cm, Solid ALL 83 (25%-125%)
Plutonium-242 Alphaspec Pu, Solid-ALL FSS 93
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - vww.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atormic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact Mr. Pete Hollenbeck
Project Soils PO# 002332

Client Sample ID:
Sample ID:

Report Date: June 24,2004

Page 3 of 3

9535-0002404F
113283017

Project YANKOO504
Client ID: YANK001
Vol. Recv.:

Parameter Quaeer Result Uncertainty LC TPU MDA Units DF AnalystDate 7ime Batch Mtd.

Carrierfrracer Recovery
Carierfrracer Recovery
Carrierrracer Recovery
Carrier/TracerRecovery
Carrier/Tracer Recovery

Liquid Scint Pu241, Solid-ALL FS
GFPC, Sr9O, solid-ALL PSS
Liquid Scint Fe55. Solid-ALL PS
Liquid Scint Ni63, Solid-ALL FS
Liquid Scint Tc99, Solid-ALL FS

81
104
87
61
57

(25%-125%)

Notes:
The Qualifiers in this report are defined as follows:

13 Target analyte was detected in the sample as well as the associated blank.
DD Flag for results below the MDC or a flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
El Analytical holding time exceeded.
J Indicates an estiiniated ValuE The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed forbut not detected above the detection limitL
U1 Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
h Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck

Project: Soils PO# 002332

Report Date: June 24,2004

Page I of 3

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collectori
Moisture:

9535-0002-006F
113283018
Soil
06-MAY-04
19-MAY-04
Client
7.66%

Proiect YANK00504
Client ID: YANKOOI
Vol. Recv.:

Parameter Qualifier Result Uncertalnty LC TPU MDA Unlts DF AnalystDale Tlme Batch MtL

Rad Alpha Spec Analysis

AlpharprcAm241, Cm, SoALL FSS
Americium-241 U
Curium-242 U
Carium-243/244 U

Aiphaspec Pu Solid-ALL FSS
Plutonium-238 U
Plutonium-239t240 U

Luid Scht Pu241, Solid-ALL FSS
Plutonium-241 U

Rad Gamms Spec Analysis

.0.0133
0.0322

0.00

+/-0.0184
+t-0.0631
+1-0.0544

0.0446 +t-0.0185
0.00 +t-0.0632
0.00 +/0.0544

0.164
0.0872
0.0753

pCitg
pC/g

pCi/g

0.0511 +1-0.0883 0.0571 +1-0.0885
-0.012 +/-0.0518 0.0404 +/-0.0519

0.182 pCilg
0.149 pCitg

1I.8 pCi/g

JASI 06/10104 0943 338561 1

JASI 06/10104 1250 338562 2

JASI 06t11104 0419 338563 3

SRB 06/13104 1240 3356474

2.17 +1-6.92

GaMmnarpec, Gamma, Solid-FSS GAM & ALL FSS
Actinium-228 0.465
Americium-241 U -0.021
Bismuth-212 0.30'7
Bismuth-214 0.481
Cesium-134 U 0.00

Ul
Ccsium-137 0.208
Cobalt-60 U 0.00449
Europium-l52 U 0.0204
Europium-154 U 0.00841
Europium-l55 U 0.0601
Lead-212 0.513
Ltad-214 0.572
Manganese-54 U 0.0178 -

NIobium-94 U -0.00903
Potassium-40 14.7
Radium-226 0.481
Silver-108m U -0.00853
lhallium-208 0.166

Rad Gas Flow Proportional Counting

GFPC Sr9O, solid-ALL FSS
Strontium-90 0.0309

Rad Ltquid dnftflltfon Aalyss

LSC, Tram Ds:4 Solid-lD2,ULL FSS
Tritium U -157

+1-0.175
+1-0.0752
+1-0.201

+/-0.0982
+/-0.0361

+1-0.0426
+1-0.0214
+1-0.0462
+/-0.0634
+1-0.0475

/-0.0629
+1-0.0875
+1-0.0241
+1-0.0179

+1-131
+t-0.0982
+t-0.0158

il-0.0389

1-0.0149

5.73 +/-6.92

0.0531 +/-0.171
0.0618 +1-0.0737

0.123 +.-0.197
0.0283 +1-0.0962
0.0214 +/-0.0354

0.0144
0.018

0.0417
0.053

0.0445
0.023

0.0286
0.0154
0.0142

0.146
0.0283
0.0132
0.0176

+/-0.0418
+1.0.021

+/-0.0453
+"-.0622
+14.0465
+1-0.0616
./-0.0858
+M-.0236
+/-0.0175

+/-1.29
+/-0.0962
+/-0.0155
+10.0381

0.114
0.128
0.263
0.060

0.0451

0.0308
0.0391

0.087
0.115

0.0917
0.0477
0.0599

0.033
0.0301

0324
0.060

0.0279
0.037

poi/g
pCi/8
Pal/g
p~i/g
pCufg

p~i/g
pCi1g
pCVg
pCilg
pCi/g
PCWg
pCi/g
pCi/g
pCi1g
pCi/g
pCi/g
pCi/g
PCilg

0.012 +/-0.0162 0.026 pCi/g

5.07 pCilg

HOBI 06103/04 1844 3359565

JLBI 06/11/04 2311 3396286+1-2.88 2.53 +/-2.89
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 55648171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Holenbeck
Project: Soils PON 002332

ReportDate: June24,2004

Page 2 of 3

Client Sample ID:
Sample ID:

9535-0002-006F
113283018

Proiect YANK00504
Client ID YANK001
Vol. Recv.:

Parameter Qualer Result Uncertainty LC TPU MDA Units DF AnalystDate llme BatchMtd.

Rad Liquld Scntlllatlon Analysis
Liquid Scht C14, Solid FSS
Carbon-14 U

Liquid Scint Fe55, Solid-ALL FSS
Iron-55 U

Liquid Scint Ni63, Solid-ALL FSS
Nickel-63 U

Liquid Scint Tc99, Solid-ALL FSS
Technedunm-99 U

0.0548 +t-0.125 0.102 +W-0.125 0.213 pCitg

-465 +1-47.5 18.4 +/-47.5 38.5

13.4 +1-894 7.28 +/-8.94 14.8

pCL'g

MWX 06&04 1208 342387 7

JLB1 06t23/04 1606 342541 9

JLBI 06/l2104 1007 33968912

DAII 06119/04 0355 339685 13

LpCifg

0.226 +1-0.226 0.186 +/-0.226 0.378 pCi/g

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Ash Soil Prep Ash Soil Prep, GL-RAD-A-021B API OS121104 1445 334896
Dry Soil Prep DTy Soil Prep GLtRAD-A-021 MiMI 0St20/04 1423 334890

The following Analytical Methods were performed
Method Description

I DOE EML HASL-300. Am-05-RC Modified
2 DOE EML HASL-300, Pu-I I-RC Modified
3 DOE EML HASL-300, Pu-I I-RC Modified
4 EML HASL 300.4.5.23
5 EPA 905.0 Modified
6 EPA 906.0 Modified
7 EPAEERPC-41 Modified
8 EPA EERF C-01 Modified
9 DOERESLFe-1, Modified
10 DOE RESL Fe-], Modified
11 DOE RESLFc-1 Modified
12 DOE RESL Ni-, Modified
13 DOE EML HASL-300. Tc-02-RC Modified

Su-ogafrrscerrerovery Test Recovery% Acceptable Limits

Arncricdum-243 Alphaspec Am241, Cm, Solid ALL 84 (25%-125%)
Plutonium-242 Alphaspec Pu, Solid-ALL FSS 84
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Connecticut Yankee Atomic Power
Address: Haddam Neck Plant

362 Injun Hollow Road
East Hampton, Connecticut 06424

Contact: Mr. Pete Hollenbeck
Project Soils PO# 002332

Report Date: June 24,2004

Page 3 of 3

Client Samrple ID:
Sample ID:

9535-0002-006F
113283018

ProecVt: YANK00504
Client ID: YANKOOl
Vol. Recv.:

- Parameter Quallfer Result Uncertainty LC TPU MDA Units DF AnaystDate Time Batch Mtd.

CarrierfTracer Recovery
Carriertrracer Recovery
Carer/Tracer Recovery
Carrier/Tracer Recovery
Carrier/Tracer Recovery

Liquid Scint Pu241, Solid-ALL FS
GFPC, Sr9O, solid-ALL FSS
Liquid Scint FeS5, Solid-ALL FS
liquid Scint Ni63, Solid-ALL FS
Liquid Scint Tc99, Solid-ALL FS

87
105
87
64
54

(25%-125%)

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.
BD Flag for results below the MDC ora flag for low tracer recovery.
E Concentration of the target analyte exceeds the instrument calibration range.
H Analytical holding time exceeded.
J - Indicates an estimated value. -The result was greater than the detection limit, but less than the reporting limit.
U Indicates the target analyte was analyzed for but not detected above the detection linit.
UI Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summnary package or contact your project manager for details.
b Sample preparation or preservation holding time exceeded.
The above sample is reported on a dry weight basis.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Sarah Kozlik.

Reviewed by
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Survey Release Record Scan Area Results
Survey Unit 9535-0002

Survey Unit 9535-0002
Scan Area 1

Background Action Reading Log E-600 Probe
Survey Location (cpm) Level (gross Log Date Time SIN SIN

___________________ (cpm ) cpm ) __ _ _ _ __ _ _ _ ___ _ _ _ _

9535-02-001 -BC-00 1 0 6760 4/28/2004 9:43 1109 1009
9S35-02-001-BC-002 0 8230 4/28/2004 10:00 1109 1009
9535-02-001-SC-001 8230 9525 8860 4/28/2004 10:07 1109 1009
9535-02-001-SC-002 8230 9525 7020 4/28/2004 10:11 1109 1009
9535-72-001-SC-003 8230 9525 7780 4/28/2004 10:14 1109 1009
9535-02-001-SC-004 8230 9525 6770 4/28/2004 10:16 1109 1009
9535-02-001-SC-005 8230 9525 7980 4/28/2004 10:19 1109 1009
9535-02-001 -SC-006 8230 9525 8490 4/28/2004 10:21 1109 1009
9535-02-001 -SC-007 8230 9525 8100 4/28/2004 10:25 1109 1009
9535-02-001-SC-008 8230 9525 7510 4/28/2004 10:28 1109 1009
9535-02-001-SC-009 8230 9525 6840 4/28/2004 10:32 1109 1009
9535-02-001-SC-010 8230 9525 8100 4/28/2004 10:36 1109 1009
9535-02-001-SC-01 1 8230 9525 7250 4/28/2004 10:39 1109 1009
9535-02-001-SC-012 8230 9525 7670 4/28/2004 10:43 1109 1009
9535-02-001-SC-013 8230 9525 7440 4/28/2004 10:46 1109 1009
9535-02-001-SC-014 8230 9525 7800 4/28/2004 10:50 1109 1009
9535-02-001-SC-015 8230 9525 7470 4/28/2004 10:54 1109 1009
9535-02-001-BC-003 0 7120 4/28/2004 14:13 1112 1005
9535-02-001-SC-016 7120 8324 6880 4/28/2004 14:19 1112 1005
9535-02-001-SC-017 7120 8324 7760 4/28/2004 14:23 1112 1005
9535-02-001-SC-018 7120 8324 6860 4/28/2004 14:27 1112 1005
9535:02:001-SC-019 7120 8324 7320 4/28/2004 14:31 1112 1005
9535-02-001-SC-020 7120 8324 6660 4/28/2004 14:37 1112 1005
9535-02-001-SC-021 7120 8324 7170 4/28/2004 14:42 1112 1005
9535-02-001-SC-022 7120 8324 6480 4/28/2004 14:49 1112 1005
9535-02-001-BC-004 0 7030 4/28/2004 14:58 1112 1005

9535-02-001-SC-023 7030 8227 7080 4/28/2004 15:03 1112 1005
9535-02-001-SC-024 7030 8227 7030 4/28/2004 15:08 1112 1005
9535-02-001-SC-025 7030 8227 6580 4/28/2004 15:16 1112 1005
9535-02-001 -BC-005 .0 6810 4/29/2004 8:28 1109 1009
9535-02-001-SC-026 6810 7988 6750 4/29/2004 8:36 1109 1009
9535-02-001-SC-027 6810 7988 7540 4/29/2004 8:42 1109 1009
9535-02-001-SC-028 6810 7988 6750 4/29/2004 8:48 1109 1009

9535-02-001-SC-029 6810 7988 7740 4/29/2004 8:57 1109 1009
9535-02-001-SC-030 6810 7988 6730 4/29/2004 9:05 1109 1009
9535-02-001-SC-032 6810 7988 6740 4/29/2004 9:12 1109 1009
9535-02-001-SC-031 6810 7988 7400 4/29/2004 9:13 1109 1009
9535-02-001-SC-032 6810 7988 6540 4/29/2004 9:20 1109 1009
9535-02-001-ER-001 6810 7988 11000 4/29/2004 9:25 1109 1009
9535-02-001-SC-033 6810 7988 7010 4/29/2004 9:32 1109 1009
9535-02-001-SC-034 6810 7988 7060 4/29/2004 9:38 1109 1009
9535-02-001-SC-035 6810 7988 7250 4/29/2004 9:46 1109 1009



Survey Release Record Scan Area Results
Survey Unit 9535-0002

Bakgoud Action Reading
Levelund '- (rs LgDae Log E-600 ProbeSurvey Location (cpm) Lcvel (Ross Log Date Time SIN0 Pro

9535-02-001-SC-036 6810 7988 6870 4/29/2004 10:06 1109 1009
9535-02-001-SC-037 6810 7988 7000 4/29/2004 10:12 1109 1009
9535-02-001-SC-038 6810 7988 6710 4/2912004 10:20 1109 1009
9535-02-001-SC-039 6810 7988 7830 4/29/2004 10:27 1109 1009
9535-02-001-SC-040 6810 7988 6710 4/29/2004 10:36 1109 1009
9535-02-001-SC-040 6810 7988 6540 4/29/2004 10:42 1109 1009
9535-02-001-SC-041 6810 7988 7030 4/29/2004 10:43 1109 1009
9535-02-001-SC-042 6810 7988 7480 4/29/2004 10:49 1109 1009
9535-02-001-SC-043 6810 7988 7500 4/29/2004 10:55 1109 1009
9535-02-001-BC-006 0 8140 4/29/2004 14:01 1109 1009
9535-02-001-BC-007 0 7710 4/29/2004 14:02 1112 1005
9535-02-001-SC-044 8140 9428 7910 4/29/2004 14:10 1109 1009
9535-02-001-SC-045 7710 8963 6580 4/29/2004 14:11 1112 1005
9535-02-001-SC-046 8140 9428 6890 4/29/2004 14:15 1109 1009
9535-02-00l-SC-047 7710 8963 7480 4/29/2004 14:16 1112 1005
9535-02-.00-SC-046 8140 9428 6890 4/29/2004 14:15 1109 1009
9535-02-001-SC-047 7710 8963 7480 4/29/2004 14:16 1112 1005
9535-02-001-SC-048 8140 9428 6730 4/29/2004 14:19 1109 1009
9535-02-001-SC-049 7710 8963 5640 4/29/2004 14:20 1112 1005
9535-02-o01-SC-050 8140 9428 6480 4/29/2004 14:24 1109 1009
9535-02-001-SC-051 7710 8963 6380 4/29/2004 14:24 1112 1005
9535-02-001-ER-002 8140 9428 11400 4/29/2004 14:31 1109 1009
9535-02-001-SC-052 8140 9428 7470 4/29/2004 14:33 1109 1009
9535-02-001-SC-053 7710 8963 6640 4/29/2004 14:34 1112 1005
9 5 3S.02-601-SC-0-5 8140 9428 6830 4/29/2004 14:38 1109 1009
9535-02-001-SC-055 7710 8963 6320 4/29/2004 14:40 1112 1005
9535.02-001-SC-056 8140 9428 7710 4/29/2004 14:43 1109 1009
9535-02-001-SC-057 7710 8963 6780 4/29/2004 14:43 1112 1005
9535-02-001-SC-058 8140 9428 6070 4/29/2004 14:47 1109 1009
9535-02-001-SC-059 7710 8963 6360 4/29/2004 14:48 1112 1005
9535-02-001-SC-060 8140 9428 7030 4/29/2004 14:50 1109 1009
9535-02-001-SC-061 7710 8963 6310 4/29/2004 14:51 1112 1005
9535-02-001-BC-001 0 6830 5/4/2004 10:06 1112 1005
9535-02-00I-ER-001 6830 8009 7140 5/4/2004 10:28 1112 1005
9535-02-001-SC-069 6830 8009 6660 5/4/2004 10:37 1112 1005
9535-02-001-SC-070 6830 8009 7660 5/4/2004 10:38 1112 1005
9535-02-001-SC-071 6830 8009 7640 5/4/2004 10:45 1112 1005
9535-02-O01-SC-072 6830 8009 7280 5/4/2004 10:51 1112 1005
9535-02-001-SC-073 6830 8009 6900 5/4/2004 10:56 1112 1005
9535-02-001-SC-073 6830 8009 7470 5/4/2004 10:59 1112 1005
9535-02-001-SC-075 6830 8009 7710 5/4/2004 11:02 1112 1005
9535-02-001-BC-002 0 6580 5/4/2004 13:27 1112 1005
9535-02-001-SC-076 6580 7738 6920 5/4/2004 13:33 1112 1005
9535-02-001-SC-077 6580 7738 7580 5/4/2004 13:37 1112 1005
9535-02-001-SC-078 6580 7738 6450 5/4/2004 13:41 1112 1005



Survey Release Record Scan Area Results
Survey Unit 9535-0002

Background Action Reading Log E-600 Probe
Survey Location (epm) Level (gross Log Date Time SIN SIN

__ __ __ __ __ __ __ __ __ __ __ _ (cpm ) cpm )

9535-02-001-SC-079 6580 7738 6950 5/4/2004 13:46 1112 1005
9535-02-001-SC-080 6580 7738 7170 5/4/2004 13:50 1112 1005
9535-02-001-SC-081 6580 7738 6750 5/4/2004 13:54 1112 1005
9535-02-001-SC-082 6580 7738 6690 5/4/2004 14:01 1112 1005
9535-02-001-SC-083 6580 7738 7740 5/4/2004 14:04 1112 1005
9535-02-001-SC-084 6580 7738 6850 5/412004 14:09 1112 1005
9535-02-001-SC-085 6580 7738 7570 514/2004 14:14 1112 1005
9535-02-001-SC-086 6580 7738 7420 5/4/2004 14:19 1112 1005
9535-02-001-SC-087 6580 7738 7930 5/4/2004 14:23 1112 1005
9535-02-001-SC-088 6580 7738 7160 5/4/2004 14:26 1112 1005
9535-02-001-SC-089 6580 7738 6860 5/4/2004 14:31 1112 1005
9535-02-001-SC-090 6580 7738 7850 5/4/2004 14:35 1112 1005
9535-02-001-SC-091 6580 7738 7130 5/4/2004 14:40 1112 1005
9535-02-001-SC-092 6580 7738 6840 5/4/2004 14:43 1112 1005
9535-02-001-SC-093 6580 7738 7440 5/4/2004 14:47 1112 1005
9535-02-001-SC-094 6580 7738 7370 5/4/2004 14:52 1112 1005
9535-02-001-SC-095 6580 7738 7300 5/4/2004 14:58 1112 1005
9535-02-001-SC-096 6580 7738 7190 5/4/2004 15:03 1112 1005
9535-02-001-SC-097 6580 7738 7460 5/4/2004 15:07 1112 1005
9535-02-001-SC-098 6580 7738 7520 5/4/2004 15:10 1112 1005
9535-02-001 -BC-003 0 6780 515/2004 13:59 1109 1007
9535-02-001-ER-003 6780 7955 8830 5/5/2004 14:21 1109 1007
9535-02-001-ER-004 6780 7955 8680 5/5/2004 14:33 1109 1007
9535-02-001-SC-101 6780 7955 7740 5/5/2004 14:36 1109 1007
9535-02-0.1-ER-005 6780 7955 8950 5/5/2004 14:41 1109 1007
9535-02-001-SC-102 6780 7955 7430 5/5/2004 14:45 1109 1007
9535-02-001-SC-103 6780 7955 7670 5/5/2004 14:52 1109 1007
9535-02-001-SC-104 6780 7955 7180 5/5/2004 14:56 1109 1007
9535-02-001-SC-105 6780 7955 7910 5/5/2004 15:00 1109 1007
9535-02-001-SC-107 6780 7955 7430 5/6/2004 8:48 1112 1005
9535-02-001-SC-109 6780 7955 6850 5/6/2004 8:53 1112 1005
9535-02-001-SC-I 11 6780 7955 7820 5/6/2004 8:57 1112 1005
9535-02-001-SC-I 13 6780 7955 7480 5/6/2004 9:01 1112 1005
9535-02-001-SC-115 6780 7955 7210 5/6/2004 9:05 1112 1005
9535-02-001-SC-I 17 6780 7955 6780 5/6/2004 9:09 1112 1005
9535-02-001-SC-I 19 6780 7955 6960 5/6/2004 9:12 1112 1005
9535-02-001-ER-006 6780 7955 9410 5/6/2004 9:19 1112 1005
9535-02-001-SC-121 6780 7955 6970 5/6/2004 9:23 1112 1005
9535-02-001-SC-123 6780 7955 6760 5/6/2004 9:27 1112 1005
9535-02-001-SC-125 6780 7955 6620 5/6/2004 9:32 1112 1005
9535-02-001-SC-127 6780 7955 7470 5/6/2004 9:41 1112 1005
9535-02-001-SC-129 6780 7955 7400 5/6/2004 9:45 1112 1005

9535-02-001-BC-004 0 7830 516/2004 8:40 1109 1009
9535-02-001-SC-106 7830 9093 7580 5/6/2004 8:47 1109 1009
9535-02-001-SC-108 7830 9093 7660 5/6/2004 8:52 1109 1009



Survey Release Record Scan Area Results
Survey Unit 9535-0002

Bcroun Action Reading Log E-600 Probe
Survey Location Bcgound Level (gross Log Date Time SIN SIN

(Cpm) cpm)

9535-02-001-SC-I 10 7830 9093 8230 5/6/2004 8:56 1109 1009
9535-02-001-SC-I 12 7830 9093 7590 5/6/2004 9:00 1109 1009
9535-02-001 -SC-114 7830 9093 8190 5/6/2004 9:03 1109 1009
9535-02-001 -SC-1 16 7830 9093 7850 5/6/2004 9:08 1109 1009
9535-02-001-SC-118 7830 9093 6720 5/6/2004 9:11 1109 1009
9535-02-001-SC-120 7830 9093 7810 5/6/2004 9:22 1109 1009
9535-02-001-SC-122 7830 9093 8400 5/6/2004 9:25 1109 1009
9535-02-001-SC-124 7830 9093 7270 5/6/2004 9:31 1109 1009
9535-02-001-ER-007 7830 9093 11200 5/6/2004 9:38 1109 1009
9535-02-001-SC-126 7830 9093 1 770 56/2004 9:40 1109 1009 1
9535-02-001-SC-128 7830 9093 6720 5/6/2004 9:43 1109 1009
9535-02-001-SC-130 7830 9093 7380 5/6/2004 9:47 1109 1009



SOUTHEAST LANDFILL
SURVEY UNIT 9535-0002

RELEASE RECORD

Attachment 2d
Split Sample Assessment Forms

(2 Pages)



Connecticut Yankee Decommissioning Project Health
Physics Procedure

24265-000-GPR-GGGR-R5124-000 Attachment A

Split Sample Assessment Form

Survey Survey Survey Unit
Area#: 9535 Unit #: 0002 Name: Southeast Landfill

Sample Plan or WPIR#: 24265-000-GEN-9535-01017-000 SML #: 9535-0002-008

Sample Description: Comparison of split samples collected from sample measurement location #008 and
analyzed using gamma spectroscopy by an off-site vendor laboratory. The standard sample was 9535-0002
008F, the comparison sample was 9535-0002-008FS.

STANDARD COMPARISON
Radionuclide Activity Standard Resolution Agreement Activity Standard Comparison Acceptable (YIN)

Value Error Range Value Error Ratio

Cs-137 1.28E-01 1.52E-02 8 0.6 1.66 1.33E-01 1.71E-02 1.04 Y

I~t<XI
t I 4 4 +

1� t 1* .t I.

J. .1 .1 1.
E_ D ._ . . . . .

Comments/Corrective Actions: N/A Table is provided to show acceptance criteria used
to assess split samples.

Resolution Agreement Range
4 7 0.50
8 15 0.60

16 50 0.75

2.00
1.66

1.33

51 200

> 200

0.80

0.85

1.25

1.18

*PIR - Work Plan and Inspection Record

SMIL - Sample Measurement Location designation

Page I of I



Connecticut Yankee Decommissioning Project Health
Physics Procedure

24265-000-GPR-GGGR-R5 124-000 Attachment A

Split Sample Assessment Form

Survey Survey Survey Unit
Area#: 9535 Unit #: 0002 Name: Southeast Landfill

Sample Plan or WPIR#: 24265-000-GE-N-9535-01017-000 SML 1: 9535-0002-009

.
Sample Description: Comparison of split samples collected from sample measurement location #009 and
analyzed using gamma spectroscopy by an off-site vendor laboratory. The standard sample was 9535-0002
009F, the comparison sample was 9535-0002-009FS.

. STANDARD COMPARISON
Radionuclide Activity Standard Resolution Agreement Activity Standard Comparison Acceptable (Y/N)

Value Error Range Value Error Ratio

Cs-137 9.7 1E-02 1.55E-02 6 0.5 2 1.05E-01 1.56E-02 1.08 Y

-I =- -
Comments/Corrective Actions: N/A Table is provided to show acceptance criteria used

to assess split samples.

Resolution Agreement Range
4
8

7 0.50
15 0.60

16 50

51 200
> 200

0.75

0.80

0.85

2.00
1.66

1.33

1.25
1.18

WPIR - Work Plan and Inspection Record
SML - Sample Measurement Location designation

Page I of I
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Health Physics Procedure 24265-000-GPP-GGGR-R5123-000-Rev.CY-000 Attachment B
Health Physics Procedure 24265-OO0-GPP-GGGR-R5 123-O00-Rev.CY-000 Attachment B

Preliminary Data Review Form - Samples for the Sign Test

Survey Unit:
Survey Unit Name:

Classification:
Survey Media:

Type of Survey:
Type of Measurement:

Number of Measurements:
Operational DCGL:

9535- 0002
Southeast Landfill

2
Soil

Final Status Survey
Radionuclide Specific

15
1

BASIC STATISTICAL QUANTITIES

W Minimum Value:
Maximum Value:

Mean:
Median:

Standard Deviation:

Cs-137
6.09E-02
6.60E-01
1.69E-01
1.35E-01
1.43E-01

Co-60
-9.46E-03
3.08E-02
5.65E-03
7.80E-03
1.03E-02

Measurement standard deviation

of the weighted sumrn):
4.59E-02

NUMBER
9535-0002-OOlF
9535-0002-002F
9535-0002-003F
9535-0002-004F
9535-0002-005F
9535-0002-006F
9535-0002-007F
9535-0002-008F
9535-0002-009F
9535-0002-O1OF
9535-0002-01 IF
9535-0002-012F
9535-0002-013F
9535-0002-014F
9535-0002-01 SF

RADIONUCLIDE CONCENTRATION (pCi/g)
Cs-137 Identified? Co-60 Identified?

6.60E-01 Y -9.46E-03 N
1.46E-01 Y 7.98E-03 N
1.95E-01 Y 7.80E-03 N
1.07E-01 Y 1.40E-02 N
8.50E-02 Y 3.08E-02 N
2.08E-01 Y 4.49E-03 N
1.35E-01 Y 1.05E-02 N
1.28E-01 Y 3.38E-03 N
9.71 E-02 Y 9.68E-03 N
2.26E-01 Y 9.94E-03 N
1.40E-01 Y -4.17E-03 N
6.09E-02 Y -8.86E-03 N
8.88E-02 Y -4.95E-03 N
1.37E-01 Y 1.21 E-02 N
1.27E-01 Y 1.53E-03 N

(1) MARSSIM Section I.11.3 eq. (I-17) describes the use of the measurement standard deviation
of the weighted sum when measured concentrations of the various radionuclides are
assumed to be uncorrelated (i.e., there is not a fixed ratio between the concentrations)

Performed By:

Independent Review: _

Date: Z- 7-4w

Date: 2
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Health Physics Procedure 24265-000-GPP-GGGR-R5123-Rev.CY-000 Attachment C
Health Physics Procedure 24265-000-GPP-GGGR-R5 1 23-Rev.CY-000 Attachment C

Quantile Plot For Cesium - 137

Survey Unit:
Survey Unit Name:

Mean:

9535-0002
Southeast Landfill
1.69E-01 pCi/g

0.70 _- _ _ _…

-0.60- _ _ _ _ -…

% 0.50 -… - - -, -…

o 0.40 - …0 6 8 1
Pec0.30ta -(%

u 0.20 - - …- - - - --- -

0

.,0.10 -----.----- …

0.00 -- …

0 20 40 60 80 100
Percentage (%)

Cs-137 Rank Percentage
6.09E-02 1 3 %
8.50E-02 2 10-%
8.88E-02 3 17 %
9.71E-02 4 23 %
1.07E-01 5 30 %
1.27E-01 6 37 %
1.28E-01 7 43 %
1.3513-01 8 50 %
1.3713-01 9 57 %
1.40E-01 10 63 %
1.4613-01 11 70 %
1.9513-01 12 77 %

2.0813-01 13 83 %
2.26E-01 14 90 %
6.60E-01 15 97 %

.Prepared By:

Reviewed By:

Date: Z 7- 0

Date: ;//7 2i;
I -



Health Physics Procedure 24265-000-GPP-GGGR-R5123-Rev.CY-000 -Attachment C

Quantile Plot For Cobalt - 60

Survey Unit:
Survey Unit Name:

Mean:

9535-0002
Southeast Landfill
5.65E-03 pCi/g

0.04 - - - - …-

0.03 - - - 1 - - - L…
C 0.031 1 1 1 1 …-

CL 0.020 = = - - …_

c 0.02 ----- ___… _…____
o

. ~0.01 *- - - - - - - - - -…

0..1

C0.01 ------ …… …

o -0.00.- …

-0.01 -.----- …

-0.02- ------ …

0 20 40 60 80 100

Percentage (%)

Co-60 Rank Percentage
-9.46E-03 1 3 %
-8.86E-03 2 10 %
-4.95E-03 3 17 %
-4.17E-03 4 23 %
1.53E-03 5 30 %
3.38E-03 6 37 %
4.49E-03 7 43 %
7.80E-03 8 50 %
7.98E-03 9 57 %
9.68E-03 10 63 %
9.94E-03 11 70 %
1.05E-02 12 77 %
1.21E-02 13 83 %
1.40E-02 14 90 %
3.08E-02 15 97 %

Prepared By :

Reviewed By y : _ __

Date: 2- 7- 675

Date: Ah7I<
// , - -



Health Physics Procedure 24265-000-GPP-GGGR-R5123-Rev.CY-000 Attachment C

Frequency Plot For Cesium - 137

Survey Unit: 9535-0002
Survey Unit Name: Southeast Landfill

Mean: 0.169 pCi/g

12
10

a0 8
0* =16

L2 4
Ui.

2
0

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

Upper End Value (pCiIg)

Upper End Observation Observation
Value Frequency Frequency
0.00 0 0%
0.05 0 0%
0.10 11 73%
0.15 3 20%
0.20 0 0%
0.25 0 0%
0.30 1 7%
0.35 0 0%
Total 15 100%

Prepared By:

Reviewed By:
: ,I

Date: Z-7-eGŽ5

Date: 2 //7 /O
5-



Health Physics Procedure 24265-000-GPP-GGGR-R5123-Rev.CY-000 Attachment C

Frequency Plot For Cobalt - 60

Survey Unit: 9535-0002
Survey Unit Name: Southeast Landfill

Mean: 0.006 pCi/g

7

IL 1

0 5-

la- 2D --. s ts cr

0% - % I- t - .

Upper End Value (pCilg)

lb" lb"*

Upper End Observation Observation.
Value Frequency Frequency
-0.010 0 0%
-0.003 4 27%
0.004 2 13%
0.011 6 40%
0.018 2 13%
0.025 0 0%
0.032 1 7%
0.039 0 0%
Total 15 100%

Prepared By: ,.I- Date: Z : of

Reviewed By: Date: ) &7/g§5

I
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I Health Physics Procedure 24265-000-GPP-GGGR-R5121I-000-Rev.CY-000 Attachment B
Health Physics Procedure 24265 -000-GPP-GGGR-R5 121 -000-Rev.CY-O00 Attachment B

Sign Test Calculation Sheet For Multiple Radionuclisdes

Survey Unit Number: 9535-0002

Survey Unit Name: Southeast Landfill

WP&IR#: 24265-000-GEN-9535-01017-000

Classification: 2 TYPE I (a error):0.05 ITYPE I (3 error):0.05

Radionuclides: Cs-137 Co-60 Unity

Survey Design DCGL (pCi/g): 3.16 1.52 " 1 "

Results Cs-137 Results Co-60 Ws I-Ws Sign

6.60E-01 -9.46E-03 2.03E-01 7.97E-01 1
1.46E-01 7.98E-03 5.15E-02 9.49E-01 1
1.95E-01 7.80E-03 6.68E-02 9.33E-01 1
1.07E-01 1.40E-02 4.31E-02 9.57E-01 1
8.50E-02 3.08E-02 4.72E-02 9.53E-01 1
2.08E-01 4.49E-03 6.88E-02 9.31E-01 1
1.35E-01 1.05E-02 4.96E-02 9.50E-01 I
1.28E-01 3.38E-03 4.27E-02 9.57E-01 1
9.7i1E-02 9.68E-03 3.71E-02 9.63E-01 I
2.26E-01 9.94E-03 7.81E-02 9.22E-01 1
1.40E-01 -4.17E-03 4.16E-02 9.58E-01 I
6.09E-02 -8.86E-03 1.34E-02 9.87E-01 1
8.88E-02 -4.95E-03 2.48E-02 9.75E-01 I
1.37E-01 1.21E-02 5.13E-02 9.49E-01 I
1.27E-01 1.53E-03 4.12E-02 9.59E-01 1

Number of Positive Differences (S+): 15

Critical Value: 11 Survey Unit: Meets Acceptance Criterion

1,15� .Performed By:

Independent Review:

Date: 2- 7-6 <

Date: ? //714 .5/ V
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Attachment 2h
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DQA Surface Soil Report

Assessment Summary

Site:

Planner(s):

Survey Unit Name:

Report Number:

Survey Unit Samples:

Reference Area Samples:

Test Performed:

Judgmental Samples:

Assessment Conclusion:

040825 FSS

Eric S Keyes

050207 SU 9535-0002

1

15

0

Sign Test Result:

0 EMC Result:

Reject Null Hypothesis (Survey Unit PASSES)

Not Performed

Not Performed

Retrospective Power Curve
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` DQA Surface Soil Report

Survey Unit Data

NOTE: Type = 'S' indicates survey unit sample.
Type - 'R indicates reference area sample.

Sample Number
9535-002-001F
9535-00024002F
9535-002-003F
9535-002-004F
9535-002-005F
9535-400206F
9535-0002-007F
9535-002-008F
9535-002-009F
9535-002-10F
953540002-1 IF
9535-0002-012F
9535-0002-013F
9535-0002-014F
9535-0002-015F

Type
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

Co-60 (pCIg)
-0.01
0.01
0.01
0.01
0.03

0
0.01

0
0.01
0.01

0
-0.01

0
0.01

0

Cs-137 (pCi/g)
0.66
0.15
0.2

0.11
0.08
0.21
0.14
0.13
0.1

0.23
0.14
0.06
0.09
0.14
0.13

Modified Data (Unity Rule SOR)

NOTE: Type - OS" indicates survey unit sample.
Type = ORO indicates reference area sample.

Sample Number
9535-002-OOIF
9535-002-002F
9535-002-003F
9535-002-004F
9535-0002-005F
9535-002-006F
9535-0002-007F
9535-0002-008F
9535-0002-009F
9535-0002-OIOF
9535-002-01 IF
953S-002012F
9535-0002-013F
9535-002-014F
9535-002-015F

Type

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

Sum-of-Ratlos (SOR)
0.2

0.05
0.07
0.04
0.05
0.07
0.05
0.04
0.04
0.08
0.04
0.01
0.02
0.05
0.04
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DQA Surface Soil Report

Basic Statistical Quantities Summary

Statistic

Sample Number

Mean (SOR)

Median (SOR)

Std Dcv (SOR)

High Value (SOR)

Low Value (SOR)

Survey Unit

15

0.06

0.05

0.04

0X0

0.01

Background

N/A

N/A

N/A

N/A

N/A

N/A

_

DQO Results

N=15

0.04

N/A

0.04

N/A

N/A
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