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1.0 INTRODUCTION

This report is a summary of the scope of work, field and analytical methods, and results
of a Supplemental Removal Site Evaluation (SRSE) that was conducted in the area
adjacent to the east side of Red Water Pond Rd. (hereafter referred to as the East
Drainage Area). This SRSE was conducted as part of the Removal Site Evaluation of the
Northeast Church Rock Mine Site (NECR) in Church Rock, New Mexico (the Site)
pursuant to the Administrative Order on Consent with EPA Region 9, CERCLA Docket
2009-11. The SRSE was conducted in accordance with the Supplemental Removal Site
Evaluation Work Plan, East Drainage, dated January 1, 2011 submitted to the U.S
Environmental Protection Agency, Region 9 (EPA) by MWH on behalf of United
Nuclear Corporation (UNC). This investigation was conducted consistent with the EPA-
approved Removal Site Evaluation Work Plan (MWH, 2006) and updated field screening
methods (MWH, 2009) used in the Interim Removal Action (IRA) for subsurface soils
(i.e., use of a portable gamma spectrometer).
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2.0 FIELD INVESTIGATION METHODS
2.1 SUMMARY OF INVESTIGATION METHODS

The East Drainage SRSE was conducted using investigation methods consistent with the
Removal Site Evaluation (MWH, 2006) and the updated methods used during the IRA
(MWH, 2009). Static direct gamma measurements were first collected on a regular grid
along the East Drainage channel and then the area to the north, referred to as the East
Drainage flats area. Following gamma surveying, surface soil samples were collected at
select locations for laboratory analysis of Ra-226 using EPA Method 901.1. Subsequent
to gamma surveying and surface soil sampling, subsurface soil samples were collected at
select locations from excavations advanced using a backhoe. Subsurface soil samples
were screened in the field using a 3x3 Nal detector compared to a reference sample with
a known concentration near the field screening level (FSL) of 2.24 pCi/g. Subsurface
samples were also analyzed by AVM using a portable gamma spectrometer and
submitted to the laboratory for analysis of Ra-226 using EPA Method 901.1. A detailed
description of the gamma surveying and field screening methods that were used are
included in the Radiological Survey Report included in Appendix A (AVM, 2011).

2.1 STATIC GAMMA RADIATION SURVEY
2.1.1 Analysis Methods and Instrumentation

The static direct gamma radiation level measurements consisted of one-minute static
(stationary) gamma radiation counts per minute (CPM), with a 0.5-inch lead collimated
Eberline SPA-3 2x2 Nal scintillation detector (SR#408522-30) and a Ludlum 2221
Scaler/Ratemeter (SR#68782). Details of the instrumentation configuration and Standard
Operation Procedures (SOPs) are described in the Removal Site Evaluation Work Plan
(MWH, 2006) and the Removal Site Evaluation Report (MWH, 2007). Calibration of
instrumentation, including the minimum detectable concentration (MDC) calculation
used during the supplemental field radiation survey, was performed in accordance with
SOP-1. The one-minute static measurement survey MDC was calculated to be 0.6 pCi/g,
similar to the 0.6 pCi/g MDC specified in the RSE Work Plan, for the collimated detector
using the background counts at the Site during the field survey. Calibration
documentations and daily function check logs for instrumentation used during this SRSE
are provided in the Radiologic Survey Report (AVM, 2011), included in Appendix A.
Field gamma radiation survey and appropriate instrumentation function checks were
performed in accordance with SOP-3. The static gamma survey points were located
using a Magellan Mobile Mapper Differential Global Positing System (MMM DGPS)
with built in data logger and TDS SOLO survey software. MMM DGPS performs a real-
time differential position correction using WAAS signal. The data logger automatically
logged the corresponding point number, date, time, coordinates with real-time differential
correction, and the gamma radiation counts. The survey date, point ID, and gamma
radiation readings in CPM, with comments, were recorded in the Static Gamma Radiation
Survey Field Forms, included in Appendix A.
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2.1.2 East Drainage Channel

Static gamma radiation measurements were conducted for surface soil across three-point
transects spaced every 50 feet along the East Drainage channel for the first 500 feet and
then every 100 feet thereafter, as shown in Figure 1, Sample Locations. Static gamma
radiation measurements were conducted at a total of 20 transects. One static
measurement was made at the midpoint of the transect (center of the channel) and one at
each bank of the channel. Where the channel was not clearly defined, the measurements
on each edge of the channel were either made five feet from the midpoint or were based
on the field observation of the channel at that transect. A total of 60 static gamma
radiation level measurements were performed for characterization of the East Drainage
channel. The transect locations were established based on specified spacing and using
the MMM DGPS.

2.1.3 East Drainage Flat Area

During the gamma radiation survey of the north bank of the East Drainage channel, it was
observed that the flat area north of the channel appeared to be impacted (East Drainage
flats area). A decision was made by the project management team in consultation with
EPA to perform a general visual and radiation scan, which was performed April 26-27,
2011 and confirmed that the East Drainage flats area contained elevated gamma radiation
levels. The project management team in consultation with EPA instructed the field team
to perform a systematic gamma radiation level survey using a random sample grid to
better understand the spatial distribution of impacts in that area. The static gamma
radiation survey was conducted in the East Drainage flats area, which is the area bounded
by the East Drainage channel, Arroyo #2 and Red Water Pond Rd., as shown on Figure 1.
The static gamma survey in this area consisted of 0.1 minute counts, compared to the
standard 1.0 minute counts, in order to collect information quickly for the project
management team to make characterization decisions during the field activities. This
survey was conducted on an initial grid spacing of 50-foot square in the southern portion
of the area, and then increased to 100-foot spacing in the northern portion, in consultation
with EPA (see Figure 1). The grid points were located using MMM DGPS. A total of
239 static gamma radiation level measurements were performed in East Drainage flats
area for characterization.

2.1.4 Gamma Radiation Level to Surface Soil Ra-226 Concentration Correlation

The direct gamma radiation static measurements (CPM) were converted to Ra-226
concentrations (pCi/g) using a site-specific statistical correlation between measured
gamma radiation levels and surface soil Ra-226 concentrations analyzed in the
laboratory. Consistent with the SRSE Work Plan, the recent NECR IRA correlation for
gamma radiation level to surface soil Ra-226 content was updated using surface soil
samples collected during the East Drainage SRSE. The correlation was updated by
developing a regression model after adding the East Drainage SRSE survey and
analytical results to the IRA correlation database (see Appendix A).
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2.2 SURFACE SOIL SAMPLING

Surface soil samples were collected from the East Drainage Area for Ra-226 analysis as
follows from Red Water Pond Rd. to unnamed arroyo #2 (see Figure 1):

1. At the midpoint (bottom of the channel) of the 20 three-point transects spaced
along the channel every 50 feet for the first 500 feet and then every 100 feet
thereafter, co-located with static gamma radiation level measurements were
conducted, for a total of 20 soil samples.

2. Every 200 feet from both channel banks (north and south), for a total of 16
surface soil samples.

3. Judgmental locations within the flats area selected to represent the range of
activities (pCi/g) measured during the static gamma survey, and based on
discussions with the project management team. A total of 15 surface soil samples
were collected in the flats area.

Surface soil samples were collected from a total of 51 locations and field QA/QC samples
(blind duplicates) were collected from six of these locations. The soil sample information
was recorded in the Soil Sample Log Forms, included in Appendix A. Soil samples were
analyzed in the laboratory for Ra-226 analysis using EPA Method 901.1.

2.3 SUBSURFACE SOIL SAMPLING

Consistent with the SRSE Work Plan (MWH, 2011), subsurface soil sampling was
conducted to assess the vertical extent of Ra-226 concentrations. The subsurface soil
samples were collected at the midpoint of the three-point transects along the East
Drainage channel, starting with one at the upstream end adjacent to Red Water Pond Rd.,
then one every 100 feet for the first 200 feet, followed by one every 200 feet thereafter.
The subsurface soil samples were collected from test pits that were excavated using a
backhoe. A total of 14 subsurface soil samples were collected from nine locations along
the East Drainage channel, as shown on Figure 1.

To help guide sampling depths, subsurface soil samples were field screened using a 2.5
inch lead collimated 3x3 Nal detector/Ludlum 2221 single channel analyzer. The
samples were collected at regular intervals vertically based on observations made during
excavation (e.g., at 2.5, 5.0 and 7.5 feet below ground surface (ft bgs)). The sample 609
KeV region gamma radiation counts for five minutes were compared to the counts for a
2.0 pCi/g Ra-226 reference soil sample to estimate if the soils at the bottom of each test
pit were at or below the FSL (2.24 pCi/g). Once the field screening indicated that the soil
at the bottom of the test pit was at or below the FSL, excavation was concluded. The
field soil screening data and subsurface soil sample information were recorded in the
Field Test Pit Forms and Soil Sample Log Forms, respectively, included in Appendix A.
The bottom samples from each of the nine channel test pit locations plus two shallower
samples from test pit locations 005 and 020 that showed field screening counts near the
FSL were analyzed by onsite field gamma spectroscopy analysis. The field gamma
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spectroscopy analysis was used as a supplementary field screening tool to confirm the
field screening results. These results are included in Appendix A.

Additional subsurface soil samples were collected from the East Drainage flats area.
Subsurface soil samples were collected from this area at one foot depth from 12
locations, as shown on Figure 1. Samples were collected from small pits approximately
1-foot deep and 1-by-1 foot wide that were excavated using a hand shovel. These
subsurface soil samples were also analyzed for Ra-226 using EPA Method 901.1. The
subsurface soil sample information for these samples was recorded in the Soil Sample
Log Forms included in Appendix A. The field soil screening method (3x3 Nal detector)
was used for these subsurface soil samples, which, showed that subsurface soils from
eight locations were below the FSL. The counts for subsurface soil samples from the
other two locations (SRSE-SB-264 and SRSE-SB-291) were above the FSL. Therefore,
these locations were further excavated to a depth of 2.5 feet using a backhoe. The field
soil screening of these two 2.5-foot samples showed counts below the FSL. The field soil
screening data are included in Appendix A.

2.4 LABORATORY ANALYSIS AND DATA VALIDATION

The Ra-226 laboratory analysis on the soil samples was performed by Energy
Laboratories, Inc. (ELI) using EPA Method 901.1. The data were validated by
Laboratory Data Consultants (LDC), in accordance with the Quality Assurance Project
Plan (QAPP), included in the RSE Work Plan (MWH, 2006). Data validation was
conducted using EPA Level H1I/1V guidelines.
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3.0 FINDINGS AND DISCUSSION
3.1 CORRELATION SAMPLING RESULTS AND REGRESSION ANALYSIS

The direct gamma radiation static measurements were converted to Ra-226
concentrations by site-specific gamma radiation level to surface soil Ra-226
concentration correlation, as described in Section 2.1.4. Data from direct static gamma
radiation level measurements and surface soil samples from the channel bed (bottom)
locations and two locations in the flats area that came from small depressions were not
included in the updated correlation due to inconsistent survey geometry for correlation.
The SRSE updated correlation regression data are shown in Appendix A. The resulting
SRSE updated regression model has an R? value of 92% and vyielded the following
equation:

Ra-226 pCi/g = (0.0013 x gamma radiation level, CPM) — 4.358

This equation is similar to the IRA updated regression equation Ra-226 pCi/g = (0.0013 x
gamma radiation level, CPM) — 4.4967. This SRSE updated correlation regression
model equation was used to convert the static gamma radiation levels in CPM to
equivalent surface soil Ra-226 concentrations (pCi/g) for the SRSE static gamma
radiation level measurements, as shown in Table 1, Surface Soil Analytical and Field
Gamma Screening Results. The surface soil Ra-226 concentrations determined using the
static gamma radiation survey results are shown on Figure 2, Results of Field Gamma
Radiation Survey.

3.2 STATIC GAMMA SURVEY RESULTS

A total of 299 static gamma radiation level measurements were collected April 25-29,
2011 within the East Drainage Area, as shown on Figure 2. The static gamma radiation
measurements and equivalent Ra-226 concentrations were converted using the regression
equation listed in Section 3.1 and are listed in Appendix A. A statistical summary of the
results of these measurements as equivalent Ra-226 concentrations in pCi/g follows:

Count | Average | St. Dev. | Minimum | Maximum
East Drainage Channel 60 6.3 5.1 1.1 27.4
East Drainage Flat Area 239 9 11.3 0.9 65.1

The static gamma radiation survey results shown in Figure 2 indicate that the most
elevated concentrations of Ra-226 (25.1 to 65.1 pCi/g) are present in the central portion
of the East Drainage flats area. The areas surrounding the central area (i.e., west towards
Red Water Pond Rd. and the northern portion of the investigated area) were also elevated
above 2.24 pCi/g, but distributed over a more general area (see Figure 2). Equivalent Ra-
226 concentrations above 2.24 pCi/g were also observed along Red Water Pond Rd. and
in a drainage feature from the road near the Quivira Mine.
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3.3 SURFACE SOIL ANALYTICAL RESULTS

Surface soil samples were collected from 51 locations within the East Drainage and East
Drainage flats areas and were analyzed for Ra-226. The locations of each of the soil
samples and analytical results are shown on Figure 3, Surface Soil Analytical Results.
The analytical results are tabulated in Table 1. Laboratory analytical reports and the
results of the data validation are included in Appendix B. Data validation showed that
the data are useable for their intended purposes, and no data were qualified. A statistical
summary of the results of the Ra-226 analyses in pCi/g follows:

Count | Average | St. Dev. | Minimum | Maximum
East Drainage Channel 36 8.6 10.3 0.8 63.1
East Drainage Flat Area 15 21.9 25.4 0.9 93.1

These data are consistent with the static direct gamma radiation measurements and
indicated the presence of Ra-226 concentrations above 2.24 pCi/g along the East
Drainage channel and channel banks and in the central and northern portions of the
investigate area. Ra-226 concentrations along the downstream section of the East
Drainage channel (i.e., downstream of the access road) were generally lower (0.8 to 7.3
pCi/g). Within the East Drainage flats area, Ra-226 concentrations were generally higher
near the central portion (between the East Drainage channel and the secondary channel to
the north), with a maximum Ra-226 concentration of 93 pCi/g. All three samples
collected from the secondary drainage had Ra-226 concentrations below 2.24 pCi/g.

3.4 SUBSURFACE SOIL ANALYTICAL RESULTS

Subsurface soil samples were collected from 26 locations in the East Drainage Area and
were analyzed for Ra-226. The subsurface soil sample locations and their analytical
results (including sample depth, gamma counts per minute (cpm), and Ra-226
concentrations in pCi/g) are shown in Figure 4, Subsurface Soil Survey Results. The
analytical results are shown in Table 2, Subsurface Soil Analytical and Field Gamma
Screening Results. Laboratory analytical reports and the results of the data validation are
included in Appendix B. Data validation showed that the data are useable for their
intended purposes, and no data were qualified. A statistical summary of the results of the
Ra-226 static gamma measurements (CPM) and Ra-226 analytical results (pCi/g)
follows:

Count | Units | Average St. Dev. | Minimum | Maximum

East Drainage 14 CPM 2,847 1,696 1,489 6,504
Channel 12 pCilg 1.2 1.2 <0.3 2.4
East Drainage 12 CPM 3,377 4,775 1,357 17,719
Flats Area 1 pCilg n/a n/a 1.9 1.9

MWH * 1475 Pine Grove Road, Suite 109 * Steamboat Springs, CO 80487 * (970) 879-6260



September 2011 United Nuclear Corporation * NECR East Drainage SRSE Report 3-3

The results of these 26 survey points/samples indicated that there are impacts below the
top six inches in the East Drainage channel, but generally no impacts at depth in the East
Drainage flats area (see Figure 4).

Nine locations in the East Drainage channel were sampled and screened using the 3x3
Nal detector; four of these had readings that exceeded the reference soil level of 2,531
CPM, as shown on Figure 4. Of these four, the most upstream location (SRSE-001)
indicated subsurface impacts at 2.5 and 5 ft bgs, but no impacts at 7.5 ft bgs. The other
three locations indicated impacts at 2.5 ft bgs, but no impacts at 5 ft bgs. Only one of
these four had FSL exceedances at depths of 2.5 feet and 5 feet, exceedances at the
remaining three locations were limited to 2.5 feet. The subsurface soil samples were
submitted to the laboratory for Ra-226 analysis, the results of which confirmed the field
screening results, as shown on Figure 4 and in Table 2. These results indicate that
impacts within the drainage channel are generally confined to surface soils, with
localized impacts to 2.5 ft bgs at three locations, and to 5 ft bgs at one location (adjacent
to Red Water Pond Rd.).

The results of the subsurface soil surveying in the flats area indicated levels above the
FSL at only two locations, as shown on Figure 4. One location was in the central area,
and the second was located close to Red Water Pond Rd., consistent with the results of
the surface soil gamma surveying. Both of these samples were collected at 1 foot bgs.
Samples collected from 2.5 feet bgs from these two locations were less than the FSL.
These results indicated that impacted soil is generally confined to surface soils (0 to 6
inches) within the flats area.
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4.0 CONCLUSIONS

This report presents the results of the SRSE conducted in the East Drainage Area, as per
the SRSE Work Plan (MWH, 2011). The SRSE consisted of direct gamma radiation
surveying, soil sampling and analysis, and development of a revised correlation between
direct gamma radiation measurements and equivalent Ra-226 concentrations.

The results of the East Drainage SRSE were as follows:

e Ra-226 concentrations above 2.24 pCi/g were observed both in the East Drainage
channel and in the East Drainage flats area, as determined from static gamma
converted to Ra-226 concentrations and in soil samples analyzed in the laboratory
for Ra-226.

e Equivalent Ra-226 concentrations above 2.24 pCi/g were observed along Red
Water Pond Rd. and in a drainage feature from the road near the Quivira Mine.
Based on the distribution of locations with equivalent Ra-226 concentrations
above 2.24 pCil/g, the observed impacts, including along the road and in the flats
area are also attributable to the Quivira Mine and its past use of Red Water Pond
Rd. as a haul road. This is consistent with the results and conclusions of the
Supplemental RSE that was conducted along Red Water Pond Rd. and within the
buffers adjacent to the road (MWH, 2010).

e Equivalent Ra-226 concentrations (pCi/g) converted from the gamma readings
(CPM) ranged from 0.9 to 65.1 pCi/g (averages by area were 6.3 and 9.0 pCi/g).

e Surface soil analytical results for Ra-226 ranged from 0.8 to 93.1 pCi/g (averages
by area were 8.6 and 21.9 pCi/g).

e Subsurface soil analytical results for Ra-226 ranged from <0.3 (non-detect) to 2.4
pCi/g (average in East Drainage channel area 1.9 pCi/g).

The majority of soil impacts above the FSL (2.24 pCi/g) were determined to be at or near
the ground surface (0 to 6 inches), with the highest concentrations being in the central
area north of the East Drainage channel. Some impacts were detected in the subsurface
(0.5 to 5 ft bgs), at four locations within the East Drainage channel (0.5 to 5 ft bgs) and
two locations in the East Drainage flats area (0.5 to <2.5 ft bgs).

The East Drainage SRSE was sufficient to fully characterize this area. No further
investigations are recommended.
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Table 1

Surface Soil Analytical and Field Gamma Screening Results
NECR East Drainage Supplemental Removal Site Evaluation

Location ID Depth (ft Samole IO Ra-226 Lab Result Gamma Screening Result Ra-226 Equivalent
bgs) P (pCifa)* (com)’ (pCilg)®
Surface Soil Samples from East Drainage - Channel Center (n=20)
SRSE-001 0-0.5 SRSE-SS-001 @0' 135 12,060 11.3
SRSE-002 0-0.5 SRSE-SS-002 @0' 7.6 10,953 9.9
SRSE-003 0-0.5 SRSE-SS-003 @0' 9.5 10,349 9.1
SRSE-004 0-0.5 SRSE-SS-004 @0' 8.4 11,024 10.0
SRSE-005 0-0.5 SRSE-SS-005 @0' 10.3 11,083 10.0
SRSE-006 0-0.5 SRSE-SS-006 @0' 7.8 9,742 8.3
SRSE-007 0-0.5 SRSE-SS-007 @0' 9.9 7,651 5.6
, SRSE-SS-008 @0' 8.3
SRSE-008 0-05 SRSE-SD-001 @0' 9.7 8.421 66
SRSE-009 0-0.5 SRSE-SS-009 @0' 10.6 9,465 7.9
SRSE-010 0-0.5 SRSE-SS-010 @0' 9.8 10,156 8.8
SRSE-011 0-0.5 SRSE-SS-011 @0' 9.8 7,753 5.7
SRSE-012 0-0.5 SRSE-SS-012 @0' 9.7 6,890 4.6
SRSE-013 0-0.5 SRSE-SS-013 @0' 9.4 14,817 14.9
SRSE-SS-014 @0' 3.9
SRSE-014 0-0.5 SRSE-SD-002 @0' 35 6,398 4.0
SRSE-015 0-0.5 SRSE-SS-015 @0' 4.4 7,495 5.4
SRSE-016 0-0.5 SRSE-SS-016 @0' 3.7 6,703 4.4
SRSE-017 0-0.5 SRSE-SS-017 @0' 0.8 11,368 104
SRSE-SS-018 @0' 34
SRSE-018 0-0.5 SRSE-SD-003 @0' 37 7,433 5.3
SRSE-019 0-0.5 SRSE-SS-019 @0' 2.3 5,859 3.3
SRSE-020 0-0.5 SRSE-SS-020 @0' 7.3 9,191 7.6
Surface Soil Samples from East Drainage - Channel Banks (n=16)
SRSE-021 0-0.5 SRSE-SS-021 @0' 13.4 11,705 10.9
SRSE-025 0-0.5 SRSE-SS-025 @0' 9.7 10,317 9.1
SRSE-029 0-0.5 SRSE-SS-029 @0' 2.6 4,919 2.0
SRSE-032 0-0.5 SRSE-SS-032 @0' 3.9 5,458 2.7
SRSE-034 0-0.5 SRSE-SS-034 @0' 3.7 7,054 4.8
SRSE-036 0-0.5 SRSE-SS-036 @0' 2.0 4,619 1.6
SRSE-038 0-0.5 SRSE-SS-038 @0' 15 4,434 1.4
SRSE-040 0-0.5 SRSE-SS-040 @0' 1.6 4,538 15
SRSE-SS-041 @0' 21.9
SRSE-041 0-0.5 SRSE-SD-004 @0' 26.0 18,331 195
SRSE-045 0-0.5 SRSE-SS-045 @0' 8.0 9,237 7.6
SRSE-049 0-0.5 SRSE-SS-049 @0' 10.2 11,335 104
SRSE-052 0-0.5 SRSE-SS-052 @0' 63.1 24,421 27.4
SRSE-054 0-0.5 SRSE-SS-054 @0' 2.1 4,741 1.8
SRSE-056 0-0.5 SRSE-SS-056 @0' 2.2 4,696 1.7
SRSE-058 0-0.5 SRSE-SS-058 @0' 1.9 4,515 15
SRSE-060 0-0.5 SRSE-SS-060 @0' 1.3 4,588 1.6
Surface Soil Samples from Flats to the North of East Drainage (n=15)
SRSE-065 0-0.5 SRSE-SS-065 @0' 5.9 5,856 3.3
SRSE-092 0-0.5 SRSE-SS-092 @0' 13.8 9,377 7.8
SRSE-101 0-0.5 SRSE-SS-101 @0' 64.5 53,436 65.1
SRSE-103 0-0.5 SRSE-SS-103 @0' 15.5 8,150 6.2
SRSE-123 0-0.5 SRSE-SS-123 @0' 215 10,441 9.2
SRSE-135 0-0.5 SRSE-SS-135 @0' 93.1 25,944 29.4
SRSE-198 0-0.5 SRSE-SS-198 @0' 25.3 13,661 134
SRSE-224 0-0.5 SRSE-SS-224 @0' 19.2 9,588 8.1
SRSE-237 0-0.5 SRSE-SS-237 @0' 3.6 6,159 3.6
SRSE-264 0-0.5 SRSE-SS-264 @0' 8.7 10,178 8.9
SRSE-279 0-0.5 SRSE-SS-279 @0' 1.9 5,104 2.3
SRSE-283 0-0.5 SRSE-SS-283 @0' 2.0 5,239 2.5
SRSE-287 0-0.5 SRSE-SS-287 @0' 0.9 4,805 1.9
SRSE-290 0-0.5 SRSE-SS-290 @0' 4.3 6,329 3.9
SRSE-SS-291 @0' 34.5
SRSE-291 0-0.5 SRSE-SD-005 @0' 354 30,731 35.6
Notes:

o0 sON P

. Samples collected on April 28, 2011 using a backhoe and submitted to Energy Labs, Inc. for analysis of Ra-226 by EPA Method 901.1.
. Gamma screening conducted by AVM, Inc. using a shielded 2x2" Nal detector/Ludlum 2221 rate meter.
. Based on IRA correlation updated with East Drainage SRSE results: Ra-226 pCi/g = 0.0013 x gamma level CPM — 4.3582
. Analyzed by Energy Laboratories, Inc. using EPA Method 901.1.

Gamma meaurements from drainage channel based on 1-min counts, whereas measurements in flats area based on 0.1-min counts.

. Bold values indicate laboratory exceedance of field screening level (based on 2.24 pCi/g Ra-226 equivalent).
. Sample ID's including "SD" are duplicates of the paired sample shown.




Table 2

Subsurface Soil Analytical and Field Gamma Screening Results
NECR East Drainage Supplemental Removal Site Evaluation

Gamma Spectroscopy Results,

Location ID Depth sample ID" Ra-226 Lf';\b , Gamma Screenlr;g Projecteq Uncertainty
(ft bgs) Result (pCi/g) Results (cp5m) Concentration
(pCi/a)
Subsurface Soil Samples from East Drainage (n=14)
Reference sample equivalent to 2.0 pCi/g Ra-226 = 2,402 cpm

SRSE-001 2.5 SRSE-SB-001 @2.5' n/a’ 6,504

SRSE-001 5.0 SRSE-SB-001 @5.0' n/a 5,554

SRSE-001 7.5 SRSE-SB-001 @7.5' 0.4 1,976 1.7 +/-0.3
SRSE-003 2.5 SRSE-SB-003 @2.5' <0.3 2,082 2.0 +/-0.3

SRSE-SB-005 @2.5' <0.3

SRSE-005 2.5 SRSE-SD-006 @2.5 16 2,513 1.9 +/-0.3
SRSE-005 5.0 SRSE-SB-005 @5.0' <0.3 1,732 0.9 +/-0.3
SRSE-009 2.5 SRSE-SB-009 @2.5' 0.3 1,634 0.8 +/-0.3
SRSE-012 2.5 SRSE-SB-012 @2.5' 0.4 1,489 1.0 +/-0.3
SRSE-014 2.5 SRSE-SB-014 @2.5' 0.7 5,658

SRSE-014 5.0 SRSE-SB-014 @5.0' n/a 1,805 0.6 +/-0.2
SRSE-016 2.5 SRSE-SB-016 @2.5' 2.8 2,177 2.0 +/-0.3
SRSE-018 2.5 SRSE-SB-018 @2.5' 2.1 2,204 1.9 +/-0.3
SRSE-020 2.5 SRSE-SB-020 @2.5' 3.4 2,531 3.1 +/-0.4
SRSE-020 5.0 SRSE-SB-020 @5.0' 1.8 2,001 1.4 +/-0.3

Subsurface Soil Samp

les from Flats to the North

of East Drainage (n=12)

Reference sample equi

valent to 2.0 pCi/g Ra-226 = 2,496 cpm

SRSE-065 1.0 SRSE-SB-065 @1.0' n/a 1,502 n/a
SRSE-092 1.0 SRSE-SB-092 @1.0' n/a 1,378 n/a
SRSE-101 1.0 SRSE-SB-101 @1.0' 1.9 2,214 n/a
SRSE-103 1.0 SRSE-SB-103 @1.0' n/a 1,459 n/a
SRSE-123 1.0 SRSE-SB-123 @1.0' n/a 1,396 n/a
SRSE-135 1.0 SRSE-SB-135 @1.0' n/a 1,610 n/a
SRSE-198 1.0 SRSE-SB-198 @1.0' n/a 1,463 n/a
SRSE-237 1.0 SRSE-SB-237 @1.0' n/a 1,357 n/a
SRSE-264 1.0 SRSE-SB-264 @1.0' n/a 6,913 n/a
SRSE-264 25 SRSE-SB-264 @2.5' n/a 1,571 n/a
SRSE-291 1.0 SRSE-SB-291 @1.0' n/a 17,719 n/a
SRSE-291 25 SRSE-SB-291 @2.5' n/a 1,941 n/a
Notes:

Nookrwdp

Samples collected on April 28, 2011 using a backhoe.

Analyzed by Energy Laboratories, Inc. using EPA Method 901.1.
Gamma screening conducted by AVM, Inc. using a 3x3" Nal detector/Ludlum 2221 rate meter shielded with a 1.5-inch lead
Analyses conducted by AVM, Inc. using a Canberra System 100 Gamma Spectroscopy System and a 5-day ingrowth period.
n/a = not analyzed in the laboratory or using the Canberra gamma spectrometer.
Bold values indicate exceedance of reference sample value.
Sample ID's including "SD" are duplicates of the paired sample shown.
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NECR SRSE Radiologic Survey Report

1.0 Introduction

This data report presents the results of radiologic surveys conducted by AVM Environmental Services, Inc.
(AVM) during the period April 25, 2011 to April 29, 2011 for a Supplemental Removal Site Evaluation
(SRSE) conducted in the East Drainage Area east of the Northeast Church Rock mine site (NECR). The
work was conducted consistent with the SRSE Work Plan, dated January 1, 2011 (MWH), and the Work Plan
Addendum, dated May 16, 2011 (MWH). The SRSE Work Plan and Addendum were consistent with the
EPA-approved Removal Site Evalnation Work Plan (MWH, 2006) methods and the updated field screening
methods used during the Interim Removal Action (IRA) for subsurface soils (i.e., use of a portable gamma
spectrometer). Radiologic surveys consisted of static gamma radiation level measurements for lateral surface
soil Ra-226 concentration assessment, field subsurface soil screening for vertical extent of Ra-226
concentration assessment, and surface and subsurface soil sampling and analysis for Ra-226 concentrations
used for statistical correlation and confirmation of the radiological survey results.

2.0 Static Gamma Radiation Level Survey

The static gamma radiation level survey at the east drainage area at NECR was conducted consistent with the
SRSE Work Plan and the Addendum mentioned above. The static gamma radiation level measurements
consisted of one-minute static (stationary) gamma radiation counts per minute (CPM), with a 0.5-inch lead
collimated Eberline SPA-3 2x2 Nal scintillation detector (SR#408522-30) and a Ludlum 2221
Scaler/Ratemeter (SR#68782). Details of the instrumentation configuration and SOPs are described in the
Removal Site Evaluation Work Plan (RSEWP, MWH, 2000) and the Removal Site Evaluation Report (IMWH, 2007).
Calibration of instrumentation, including the minimum detectable concentration (MDC) calculation, used
during the supplemental field radiation survey was performed in accordance with SOP-1. The one-minute
static measurement survey MDC was calculated to be 0.6 pCi/g, similar to the 0.6 pCi/g MDC specified in
the RSEWP, for the collimated detector using the background counts at the Site during the field survey.
Calibration documentations and daily function check logs for instrumentation used during this SRSE are
provided in Appendix A. Field gamma radiation survey and appropriate instrumentation function checks
were performed in accordance with the SOP-3. The static gamma survey points were located using a Magellan
Mobile Mapper Differential Global Positing System (MMM DGPS) with built in data logger and TDS SOLO
survey software. MMM DGPS performs a real-time differential position correction using WAAS signal. The
data logger automatically logged the corresponding date, time and the actual survey point location coordinates
with real time differential correction, which is used for mapping. The survey information, which included the
point number and gamma radiation counts were also logged in the data logger. Also, the survey date, the
survey point ID, and the gamma radiation readings in CPM, with any comment, were recorded in the Static
Gamma Radiation Survey Field Forms, which are included in Appendix B.

2.1 Static Gamma Radiation Level Sutvey at the East Drainage Channel

Static gamma radiation measurements were conducted for surface soil across three-point transects spaced
every 50 feet along the East Drainage channel for the first 500 feet and then every 100 feet thereafter. Static
gamma radiation measurements were conducted at a total of 20 transects. One static measurement was made
at the midpoint of the transect (center of the channel) and one at each bank of the channel. Where the
channel was not clearly defined, the measurements on each edge of the channel were made 5 feet from the
midpoint or based on the field observation of the channel at that transect. A total of 60 static gamma
radiation level measurements were performed for characterization of the East Drainage channel. The transect
locations were established based on specified spacing and using the MMM DGPS. The Static Gamma
Radiation Survey Field Forms, which include the survey date, the survey point ID (points SRSE-GS-001
through SRSE-GS-061), and the gamma radiation readings in CPM, with any comment for the east drainage
channel, are included in Appendix B. The static gamma survey locations at the east drainage channel are
shown in Figure 1. The gamma radiation levels in CPM were converted into equivilant surface Ra-226
concentration using a site-specific correlation discussed in Section 4.0.
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2.2 Static Gamma Radiation Level Survey at the East Drainage Flat (Step-out) Area

During the gamma radiation survey of the north bank of the East Drainage channel, it was observed that the
flat area north of the channel appeared to be impacted from sediments carried out of the drainage by runoff
overflow. A decision was made by the project management team in consultation with EPA to perform a
general visual and radiation scan, which was performed on April 26, 2011 and indicated that the flat area to
the north of the East Drainage channel had elevated gamma radiation levels. The project management team
in consultation with EPA instructed AVM to perform a systematic gamma radiation level survey using a
random sample grid to better understand the spatial distribution of any impacts in the area. A static gamma
radiation survey was conducted April 26 and 27, 2011 in the area north of the East Drainage; the area
surrounded by the East Drainage channel, Arroyo #2 and Red Water Pond Road. The static gamma survey in
this area consisted of 0.1 minute counts, compared to the standard 1.0 minute counts, in order to collect
information quickly for the project management team to make characterization decisions during the field
activities. However, the grid spacing density for this survey was increased to 50-foot square grid point
compared to the 80-foot triangular point to obtain a better spatial contamination distribution. The 50-foot
square grid points were located using MMM DGPS. A total of 239 static gamma radiation level
measurements were performed in the area north of the East Drainage for characterization. The Static
Gamma Radiation Survey Field Forms, which include the survey date, the survey point ID (points SRSE-GS-
061 to SRSE-GS-298), and the gamma radiation readings in CPM, with survey comments, are included in
Appendix B. The static gamma survey locations at the east drainage channel are shown on Figure 1. The
gamma radiation levels in CPM were converted into equivilant surface Ra-226 concentration using a site
specific correlation, as discussed in Section 4.0.

3.0 Soil Sampling for Ra-226

Surface and subsurface soil samples for Ra-226 soil concentration were collected consistent with the Work
Plan for:

e confirmation of the gamma radiation level survey results;
e the gamma radiation level to surface soil Ra-226 concentration correlation; and
e Ra-226 soil screening of subsurface soil.

3.1 Surface Soil Sampling for Ra-226
Surface soil samples from the East Drainage area were collected for Ra-226 analysis as follows:

1. A surface soil sample at the midpoint (bottom of the channel) of the 20 three-point transects along
the channel where static gamma radiation level measurements were conducted. A total of 20 surface
soil samples were collected from the bottom of the channel.

2. A surface soil sample every 200 feet from both channel banks (north and south). A total of 10
surface soil samples were collected from each of the channel banks.

3. Since the static gamma radiation survey consisting of 239 survey points in the flat area (step-outs)
north of the drainage channel showed elevated activity, a total of 15 surface soil samples were
collected as a part of the confirmation of the gamma survey and for use in the statistical correlation.
The sample locations were selected to represent the range of activities measured during the static
gamma survey and based on discussions with the project management team.

Sutface soil samples were collected from a total of 55 locations with a field QA/QC samples (blind
duplicates) from six locations. Surface soil sample locations are shown on Figure 1. The soil sample
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information was recorded in the Soil Sample Log Forms, included in Appendix C. The soil samples were sent
to Energy Laboratories, Inc. in Wyoming for Ra-226 analysis using EPA method 901.1. The laboratory Ra-
226 analytical results for the surface soil samples are included in Table 1.

3.2 Subsurface Soil Sampling for Ra-226

Consistent with the SRSE Work Plan and the Addendum, the subsurface soil sampling was conducted for
vertical extent of Ra-226 concentration assessment. Subsurface soil samples were collected from a total of
nine locations (midpoint of three-point transects) at the bottom of the East Drainage channel (one at the
upstream end adjacent to Red Water Pond Road, then one every 100 feet for the first 200 feet, followed by
one every 200 feet thereafter). The drainage channel subsurface soil sample locations are shown in Figure 1.
Test pits were excavated using a backhoe at these locations to collect subsurface soil samples. To help guide
sampling depths, initial field screening of the subsurface soils were conducted using a 2.5 inch lead collimated
3x3 Nal detector/Ludlum 2221 single channel analyzer, using the field soil screening procedure included in
Appendix D. The samples were collected at regular intervals vertically based on observations made during
excavation (e.g., at 2.5, 5.0 and 7.5 feet below ground surface (ft bgs)). The sample 609 KeV region gamma
radiation counts for five minutes were compared to the counts for the 2.0 pCi/g Ra-226 reference soil to
estimate if the soils at the bottom of the test pit were close to the FSL. Once the field screening indicated that
the soil at the bottom of the test pit was at or below the FSL, excavation was concluded. The field soil
screening data were recorded in the Field Test Pit soil sample gamma radiation screening Form, included in
Appendix D. The subsurface soil sample information for these samples was recorded in the Soil Sample Log
Forms, included in Appendix C

The bottom samples from each of the nine channel test pit locations plus two shallower samples from test pit
locations 005 and 020 that showed field screening counts near the FSL were analyzed by onsite field gamma
spectroscopy analysis. The field gamma spectroscopy analysis was used as a supplementary field screening
tool to confirm the field screening results. These results are included in Appendix D. These subsurface soil
samples were also sent to ELI for Ra-226 analysis using EPA method 901.1 for confirmation. The laboratory
Ra-226 analytical results are included in Table 2, which confirms the field soil screening results.

Subsurface soil samples at one foot depth were collected from 10 locations in the flats area north of the East
Drainage channel. One-foot deep and one-by-one foot wide pits were excavated by using a shovel. The
subsurface soil sample information for these samples was recorded in the Soil Sample Log Forms included in
Appendix C. The field soil screening method (3x3 Nal detector) was used for these subsurface soil samples,
which, showed that subsurface soils from eight locations were below the reference soil (2.0 pCi/g) 609 KeV
region gamma radiation counts. The counts for the other two location (SRSE-SB-264 and SRSE-SB-291)
subsurface soil samples were above the reference soil 609 KeV region gamma radiation counts. Therefore,
these locations were further excavated to a depth of 2.5 using a backhoe. The field soil screening of these two
2.5-foot samples showed counts below the reference soil counts. The field soil screening field data are

included in Appendix D.
4.0 Gamma Radiation Level to Ra-226 Concentration Correlation and Results Summary

The direct gamma radiation static measurements were converted to Ra-226 concentrations by site-specific
gamma radiation level to surface soil Ra-226 concentration correlation. Consistent with the SRSE Work Plan,
the recent NECR IRA correlation for gamma radiation level to surface soil Ra-226 content was updated using
surface soil collected during the East Drainage SRSE. The correlation was updated by developing a
regression model after adding the gamma survey measurements and co-located surface soil samples analyzed
in the laboratory for Ra-226 in pCi/g for SRSE locations to the IRA correlation database. Data from gamma
radiation level and surface soil samples from the channel bed (bottom) locations and two locations in the
depressions in flats were not included in the updated correlation due to inconsistent survey geometry for
correlation. The SRSE updated correlation regression data are shown in Appendix E. The resulting SRSE
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updated regression model has an R? value of 92% and yielded the equation Ra-226 pCi/g = (0.0013 x gamma
radiation level, CPM) — 4.3582, which is comparable to the IRA updated regression equation Ra-226 pCi/g =
(0.0013 x gamma radiation level, CPM) — 4.4967.

This SRSE updated correlation regression model equation was used to convert the static gamma radiation
levels in CPM to surface soil Ra-226 concentrations for SRSE static gamma radiation level measurements,
which are shown in Table 1. The surface soil Ra-226 concentrations determined using the static gamma
radiation survey results are also shown in Figure 2.

September 1, 2011 Page 4



NECR SRSE Radiologic Survey Report

Tables

September 1, 2011



Table 1

NECR East Drainage Area SRSE Static Gamma Radiation Survey Results

Survey Point Location Coordinate

Static Gamma Radiation Level Survey Data

Soil Sample Laboratory

(NAD 1983, NM West) (0.5-inch lead collimated 2x2 Nal Detector) Ra-226 Results
Survey | Static Survey Gamma Radiation Counts Equivalent Soil Ra-226
Area Point ID Northing (f] | Eastin (f) (cPM) ‘ Concentration (pCi/g) Res'ults Uncer.talnty
Count Counting | Uncertainty | (pCi/g) (pCi/g)
Concentration
Reading | yncertainty™’ (95% CL)

SRSE-GS-001 1,696,528.3 | 2,524,196.2 12,060 215 113 0.3 135 1.0
SRSE-GS-002 1,696,546.0 | 2,524,243.8 10,953 205 9.9 0.3 7.6 0.7
SRSE-GS-003 1,696,570.3 | 2,524,287.5 10,349 199 9.1 0.3 9.5 0.6
SRSE-GS-004 1,696,594.1 | 2,524,331.6 11,024 206 10.0 0.3 8.4 0.9
SRSE-GS-005 1,696,612.1 | 2,524,378.9 11,083 206 10.0 03 10.3 0.9
SRSE-GS-006 1,696,622.5 | 2,524,427.2 9,742 193 8.3 0.3 7.8 0.8

® SRSE-GS-007 1,696,609.9 | 2,524,476.8 7,651 171 5.6 0.2 9.9 0.9
; SRSE-GS-008 1,696,615.6 | 2,524,526.5 8,421 180 6.6 0.2 8.3 0.8
g SRSE-GS-009 1,696,626.7 | 2,524,572.8 9,465 191 7.9 0.2 10.6 0.9
S SRSE-GS-010 1,696,634.4 | 2,524,625.9 10,156 198 8.8 0.3 9.8 0.8
% SRSE-GS-011 1,696,659.1 | 2,524,669.5 7,753 173 5.7 0.2 9.8 1.0
'g SRSE-GS-012 1,696,705.5 | 2,524,758.1 6,890 163 4.6 0.2 9.7 0.9
E SRSE-GS-013 1,696,768.4 | 2,524,833.7 14,817 239 14.9 0.3 9.4 0.9
u:"'; SRSE-GS-014 1,696,829.8 | 2,524,911.7 6,398 157 4.0 0.2 39 0.6
SRSE-GS-015 1,696,858.2 | 2,525,009.0 7,495 170 5.4 0.2 44 0.8
SRSE-GS-016 1,696,837.5 | 2,525,108.3 6,703 160 4.4 0.2 37 0.6
SRSE-GS-017 1,696,773.1 | 2,525,185.1 11,368 209 104 0.3 0.8 0.5
SRSE-GS-018 1,696,703.8 | 2,525,256.9 7,433 169 53 0.2 3.4 0.6
SRSE-GS-019 1,696,634.4 | 2,525,329.2 5,859 150 33 0.2 2.3 0.6
SRSE-GS-020 1,696,581.3 | 2,525,416.7 9,191 188 7.6 0.2 73 0.8
SRSE-GS-021 1,696,511.9 | 2,524,197.3 11,705 212 109 03 134 1.0
SRSE-GS-022 1,696,534.5 | 2,524,247.5 7,363 168 5.2 0.2 N/S N/S
SRSE-GS-023 1,696,556.2 | 2,524,293.0 6,332 156 39 0.2 N/S N/S
SRSE-GS-024 1,696,582.9 | 2,524,337.0 5,730 148 3.1 0.2 N/S N/S
SRSE-GS-025 1,696,603.7 | 2,524,381.8 10,317 199 9.1 0.3 9.7 0.9

E SRSE-GS-026 1,696,616.7 | 2,524,425.4 9,559 192 8.1 0.2 N/S N/S
:: SRSE-GS-027 1,696,602.1 | 2,524,476.0 5,421 144 2.7 0.2 N/S N/S
§ SRSE-GS-028 1,696,609.9 | 2,524,527.2 5,815 149 3.2 0.2 N/S N/S
g SRSE-GS-029 1,696,612.9 | 2,524,574.1 4,919 137 2.0 0.2 2.6 0.5
§ SRSE-GS-030 1,696,622.4 | 2,524,628.7 4,789 136 1.9 0.2 N/S N/S
S SRSE-GS-031 1,696,649.8 | 2,524,672.3 5,293 143 2.5 0.2 N/S N/S
gp SRSE-GS-032 1,696,695.8 | 2,524,764.4 5,458 145 2.7 0.2 39 0.6
-g SRSE-GS-033 1,696,741.1 | 2,524,854.9 4,963 138 2.1 0.2 N/S N/S
é SRSE-GS-034 1,696,813.8 | 2,524,919.3 7,054 165 4.8 0.2 3.7 0.6
5 SRSE-GS-035 1,696,830.9 | 2,525,014.7 4,756 135 1.8 0.2 N/S N/S
SRSE-GS-036 1,696,823.0 | 2,525,098.9 4,619 133 1.6 0.2 2.0 0.6
SRSE-GS-037 1,696,763.9 | 2,525,177.6 4,594 133 1.6 0.2 N/S N/S
SRSE-GS-038 1,696,693.5 | 2,525,244.7 4,434 131 14 0.2 1.5 0.5
SRSE-GS-039 1,696,618.5 | 2,525,318.9 4,209 127 1.1 0.2 N/S N/S
SRSE-GS-040 1,696,564.4 | 2,525,408.4 4,538 132 1.5 0.2 1.6 0.5
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Table 1 (Continued)

NECR East Drainage Area SRSE Static Gamma Radiation Survey Results

Survey Point Location Coordinate Static Gamma Radiation Level Survey Data Soil Sample Laboratory
(NAD 1983, NM West) (0.5-inch lead collimated 2x2 Nal Detector) Ra-226 Results
Survey | Static Survey Gamma Radiation Counts Equivalent Soil Ra-226
Area Point ID Northing (f] | Eastin (f) (cPM) ‘ Concentration (pCi/g) Res'ults Uncer.tainty
Count Counting | Uncertainty | (pCi/g) (nCi/g)
i Concentration
Reading | yncertainty™’ (95% CL)

SRSE-GS-041 1,696,544.7 | 2,524,194.8 18,331 265 19.5 0.3 219 11
SRSE-GS-042 1,696,555.2 | 2,524,239.8 7,670 172 5.6 0.2 N/S N/S
SRSE-GS-043 1,696,575.2 | 2,524,284.7 6,331 156 3.9 0.2 N/S N/S
SRSE-GS-044 | 1,696,602.9 | 2,524,326.0 6,572 159 4.2 0.2 N/S N/S
SRSE-GS-045 1,696,619.3 | 2,524,378.0 9,237 188 7.6 0.2 8.0 0.9

E SRSE-GS-046 | 1,696,632.2 | 2,524,430.2 10,823 204 9.7 03 N/S N/S
2 SRSE-GS-047 | 1,696,639.1 | 2,524,476.7 10,784 204 9.7 0.3 N/S N/S
'5 SRSE-GS-048 | 1,696,629.9 | 2,524,525.3 10,713 203 9.6 0.3 N/S N/S
% SRSE-GS-049 1,696,638.0 | 2,524,573.4 11,335 209 104 03 10.2 0.9
g SRSE-GS-050 | 1,696,644.7 | 2,524,623.9 15,567 245 15.9 0.3 N/S N/S
S SRSE-GS-051 1,696,669.8 | 2,524,667.4 15,398 243 15.7 0.3 N/S N/S
% SRSE-GS-052 1,696,723.5 | 2,524,747.0 24,421 306 27.4 0.4 63.1 21
E SRSE-GS-053 1,696,783.3 | 2,524,824.1 6,575 159 4.2 0.2 N/S N/S
é SRSE-GS-054 | 1,696,858.7 | 2,524,901.7 4,741 135 1.8 0.2 2.1 0.5
ﬁ SRSE-GS-055 1,696,881.6 | 2,525,006.6 4,805 136 1.9 0.2 N/S N/S
SRSE-GS-056 | 1,696,851.6 | 2,525,117.6 4,696 134 1.7 0.2 22 0.5
SRSE-GS-057 | 1,696,788.2 | 2,525,196.9 4,825 136 1.9 0.2 N/S N/S
SRSE-GS-058 | 1,696,718.0 | 2,525,271.3 4,515 132 15 0.2 1.9 0.6
SRSE-GS-059 1,696,651.6 | 2,525,342.1 4,673 134 1.7 0.2 N/S N/S
SRSE-GS-060 | 1,696,605.2 | 2,525,426.1 4,588 133 1.6 0.2 13 0.4
SRSE-GS-061 1,696,649.4 | 2,524,450.5 10,152 197 8.8 0.3 N/S N/S
SRSE-GS-062 1,696,703.2 | 2,524,449.8 7,838 174 5.8 0.2 N/S N/S
SRSE-GS-063 1,696,753.2 | 2,524,448.4 7,485 170 5.4 0.2 N/S N/S
SRSE-GS-064 | 1,696,802.0 | 2,524,450.3 7,851 174 5.8 0.2 N/S N/S

?:’ SRSE-GS-065 1,696,850.1 | 2,524,449.9 5,856 150 33 0.2 5.9 0.8
E SRSE-GS-066 | 1,696,899.8 | 2,524,449.9 5,879 150 33 0.2 N/S N/S
: SRSE-GS-067 1,696,955.0 | 2,524,448.1 4,997 139 2.1 0.2 N/S N/S
E’ SRSE-GS-068 | 1,697,000.0 | 2,524,500.6 5,230 142 24 0.2 N/S N/S
"g SRSE-GS-069 1,696,951.6 | 2,524,500.1 6,067 153 35 0.2 N/S N/S
= SRSE-GS-070 | 1,696,902.0 | 2,524,500.6 6,955 163 4.7 0.2 N/S N/S
E SRSE-GS-071 1,696,850.4 | 2,524,499.4 6,860 162 4.6 0.2 N/S N/S
= SRSE-GS-072 1,696,801.1 | 2,524,498.5 7,320 168 5.2 0.2 N/S N/S
E’ SRSE-GS-073 1,696,750.4 | 2,524,498.4 7,962 175 6.0 0.2 N/S N/S
g SRSE-GS-074 1,696,700.6 | 2,524,500.3 8,288 178 6.4 0.2 N/S N/S
,Z, SRSE-GS-075 1,696,700.5 | 2,524,550.6 14,257 234 14.2 0.3 N/S N/S
:T—_, SRSE-GS-076 1,696,750.6 | 2,524,550.0 8,757 183 7.0 0.2 N/S N/S
SRSE-GS-077 | 1,696,799.8 | 2,524,549.6 6,340 156 3.9 0.2 N/S N/S
SRSE-GS-078 1,696,849.4 | 2,524,550.6 7,050 165 4.8 0.2 N/S N/S
SRSE-GS-079 1,696,900.2 | 2,524,550.8 6,591 159 4.2 0.2 N/S N/S
SRSE-GS-080 | 1,696,949.4 | 2,524,550.9 6,990 164 4.7 0.2 N/S N/S
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Table 1 (Continued)
NECR East Drainage Area SRSE Static Gamma Radiation Survey Results

Survey Point Location Coordinate Static Gamma Radiation Level Survey Data Soil Sample Laboratory
(NAD 1983, NM West) (0.5-inch lead collimated 2x2 Nal Detector) Ra-226 Results
Survey | Static Survey Gamma Radiation Counts Equivalent Soil Ra-226
Area Point ID Northing (f) | Easting (f) (cPMm) ‘ Concentration (pCi/g) Res.ults Uncer.tainty
Count Counting | Uncertainty | (pCi/g) (nCi/g)
. Concentration
Reading | Uncertainty'" (95% CL)

SRSE-GS-081 | 1,697,002.2 | 2,524,550.2 5,884 150 33 0.2 N/S N/S
SRSE-GS-082 | 1,697,050.7 | 2,524,550.5 5,308 143 2.5 0.2 N/S N/S
SRSE-GS-083 | 1,697,100.2 | 2,524,550.3 8,132 177 6.2 0.2 N/S N/S
SRSE-GS-084 1,697,150.2 | 2,524,550.8 5,834 150 3.2 0.2 N/S N/S
SRSE-GS-085 | 1,697,149.9 | 2,524,600.4 6,877 163 4.6 0.2 N/S N/S
SRSE-GS-086 | 1,697,100.4 | 2,524,601.2 6,905 163 4.6 0.2 N/S N/S
SRSE-GS-087 1,697,050.4 | 2,524,598.9 6,540 159 4.1 0.2 N/S N/S
SRSE-GS-088 | 1,697,000.2 | 2,524,600.1 14,395 235 144 03 N/S N/S
SRSE-GS-089 | 1,696,950.2 | 2,524,599.4 6,460 158 4.0 0.2 N/S N/S
SRSE-GS-090 | 1,696,900.1 | 2,524,600.6 6,699 160 4.4 0.2 N/S N/S
SRSE-GS-091 | 1,696,850.6 | 2,524,600.8 8,777 184 7.1 0.2 N/S N/S
SRSE-GS-092 1,696,800.1 | 2,524,599.9 9,377 190 7.8 0.2 13.8 1.0
SRSE-GS-093 | 1,696,750.6 | 2,524,600.7 10,833 204 9.7 03 N/S N/S
SRSE-GS-094 | 1,696,699.7 | 2,524,601.6 17,481 259 184 0.3 N/S N/S

7:’ SRSE-GS-095 | 1,696,699.9 | 2,524,650.9 17,974 263 19.0 03 N/S N/S
E SRSE-GS-096 | 1,696,749.4 | 2,524,650.3 16,247 250 16.8 03 N/S N/S
: SRSE-GS-097 1,696,799.9 | 2,524,650.2 11,448 210 10.5 0.3 N/S N/S
?é’ SRSE-GS-098 | 1,696,849.9 | 2,524,650.4 11,079 206 10.0 03 N/S N/S
;‘g SRSE-GS-099 | 1,696,900.6 | 2,524,650.6 14,941 240 15.1 0.3 N/S N/S
< SRSE-GS-100 1,696,950.2 | 2,524,650.6 7,027 164 4.8 0.2 N/S N/S
% SRSE-GS-101 | 1,697,000.5 | 2,524,650.1 53,436 453 65.1 0.6 64.5 23
= SRSE-GS-102 | 1,697,049.6 | 2,524,650.4 6,059 153 35 0.2 N/S N/S
E SRSE-GS-103 | 1,697,100.4 | 2,524,650.0 8,150 177 6.2 0.2 15.5 1.1
g SRSE-GS-104 | 1,697,150.3 | 2,524,650.5 5,857 150 33 0.2 N/S N/S
E SRSE-GS-105 1,697,149.5 | 2,524,699.3 7,726 172 5.7 0.2 N/S N/S
:;’ SRSE-GS-106 | 1,697,100.4 | 2,524,700.7 30,002 339 34.6 0.4 N/S N/S
SRSE-GS-107 | 1,697,051.0 | 2,524,700.4 34,892 366 41.0 0.5 N/S N/S
SRSE-GS-108 1,697,000.7 | 2,524,700.0 50,422 440 61.2 0.6 N/S N/S
SRSE-GS-109 | 1,696,950.2 | 2,524,700.2 28,477 331 32.7 04 N/S N/S
SRSE-GS-110 | 1,696,901.0 | 2,524,698.5 9,160 188 7.5 0.2 N/S N/S
SRSE-GS-111 | 1,696,850.6 | 2,524,699.8 9,608 192 8.1 0.2 N/S N/S
SRSE-GS-112 | 1,696,800.1 | 2,524,699.8 14,473 236 14.5 03 N/S N/S
SRSE-GS-113 1,696,751.1 | 2,524,701.3 20,919 283 22.8 04 N/S N/S
SRSE-GS-114 | 1,696,799.4 | 2,524,750.4 11,309 208 10.3 03 N/S N/S
SRSE-GS-115 | 1,696,850.4 | 2,524,751.1 8,007 175 6.1 0.2 N/S N/S
SRSE-GS-116 1,696,900.4 | 2,524,751.2 8,552 181 6.8 0.2 N/S N/S
SRSE-GS-117 | 1,696,950.4 | 2,524,750.4 27,428 325 313 0.4 N/S N/S
SRSE-GS-118 1,697,000.7 | 2,524,750.9 39,465 389 46.9 0.5 N/S N/S
SRSE-GS-119 | 1,697,050.1 | 2,524,750.4 46,929 425 56.6 0.6 N/S N/S
SRSE-GS-120 | 1,697,100.8 | 2,524,750.8 34,206 362 40.1 0.5 N/S N/S
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Table 1 (Continued)

NECR East Drainage Area SRSE Static Gamma Radiation Survey Results

Survey Point Location Coordinate Static Gamma Radiation Level Survey Data Soil Sample Laboratory
(NAD 1983, NM West) (0.5-inch lead collimated 2x2 Nal Detector) Ra-226 Results
Survey | Static Survey Gamma Radiation Counts Equivalent Soil Ra-226
Area Point ID Northing (f) | Easting (f) (cPM) : Concentration (pCi/g) Res.ults Uncer.tamty
Count Counting | Uncertainty | (pCi/g) (rCi/g)
X Concentration
Reading | uncertainty™ (95%CL)

SRSE-GS-121 1,697,150.2 | 2,524,750.2 15,890 247 16.3 0.3 N/S N/S
SRSE-GS-122 1,697,200.8 | 2,524,750.9 14,174 233 14.1 0.3 N/S N/S
SRSE-GS-123 1,697,200.0 | 2,524,801.0 10,441 200 9.2 0.3 21.5 13
SRSE-GS-124 1,697,150.1 | 2,524,801.2 10,776 203 9.7 0.3 N/S N/S
SRSE-GS-125 1,697,100.0 | 2,524,800.4 39,735 391 473 0.5 N/S N/S
SRSE-GS-126 1,697,050.1 | 2,524,799.7 24,183 305 27.1 04 N/S N/S
SRSE-GS-127 1,697,001.4 | 2,524,800.3 30,418 342 35.2 04 N/S N/S
SRSE-GS-128 1,696,949.5 | 2,524,799.8 6,877 163 4.6 0.2 N/S N/S
SRSE-GS-129 1,696,901.5 | 2,524,800.4 10,648 202 9.5 0.3 N/S N/S
SRSE-GS-130 1,696,850.5 | 2,524,799.3 8,734 183 7.0 0.2 N/S N/S
SRSE-GS-131 1,696,850.1 | 2,524,850.6 8,499 181 6.7 0.2 N/S N/S
SRSE-GS-131a | 1,696,900.6 | 2,524,850.1 5,391 144 2.7 0.2 N/S N/S
SRSE-GS-132 1,696,950.1 | 2,524,850.7 4,972 138 2.1 0.2 N/S N/S
SRSE-GS-133 1,697,000.5 | 2,524,850.4 7,761 173 5.7 0.2 N/S N/S

< SRSE-GS-134 | 1,697,050.1 | 2,524,850.1 39,725 391 473 0.5 N/S N/S
£ SRSE-GS-135 1,697,098.9 | 2,524,849.3 25,944 316 294 04 93.1 2.6
S SRSE-GS-136 | 1,697,150.3 | 2,524,850.8 8,249 178 6.4 0.2 N/S N/S
% SRSE-GS-137 1,697,199.6 | 2,524,850.1 10,141 197 8.8 0.3 N/S N/S
= SRSE-GS-138 | 1,697,250.2 | 2,524,850.4 8,878 185 7.2 0.2 N/S N/S
a SRSE-GS-139 1,697,299.8 | 2,524,850.3 6,186 154 37 0.2 N/S N/S
E SRSE-GS-140 | 1,697,300.8 | 2,524,900.2 7,497 170 5.4 0.2 N/S N/S
] SRSE-GS-141 1,697,248.6 | 2,524,901.5 8,628 182 6.9 0.2 N/S N/S
":-; SRSE-GS-142 1,697,199.3 | 2,524,899.9 7,279 167 5.1 0.2 N/S N/S
g SRSE-GS-143 1,697,150.4 | 2,524,900.2 7,432 169 53 0.2 N/S N/S
2 SRSE-GS-144 | 1,697,149.8 | 2,524,950.3 6,266 155 3.8 0.2 N/S N/S
g SRSE-GS-145 1,697,200.7 | 2,524,950.5 8,816 184 7.1 0.2 N/S N/S
< SRSE-GS-146 1,697,250.6 | 2,524,950.4 6,391 157 4.0 0.2 N/S N/S
SRSE-GS-147 1,697,300.6 | 2,524,950.4 5,730 148 3.1 0.2 N/S N/S
SRSE-GS-148 | 1,697,300.4 | 2,525,000.4 6,090 153 3.6 0.2 N/S N/S
SRSE-GS-149 1,697,249.9 | 2,525,000.6 7,044 164 4.8 0.2 N/S N/S
SRSE-GS-150 | 1,697,200.3 | 2,525,000.3 8,672 183 6.9 0.2 N/S N/S
SRSE-GS-151 1,697,150.4 | 2,525,000.2 5,651 147 3.0 0.2 N/S N/S
SRSE-GS-152 1,697,150.0 | 2,525,049.9 6,637 160 43 0.2 N/S N/S
SRSE-GS-153 1,697,200.8 | 2,525,050.4 8,811 184 7.1 0.2 N/S N/S
SRSE-GS-154 1,697,250.5 | 2,525,050.0 6,180 154 37 0.2 N/S N/S
SRSE-GS-155 1,697,250.2 | 2,525,100.3 6,052 152 35 0.2 N/S N/S
SRSE-GS-156 1,697,200.5 | 2,525,100.5 9,205 188 7.6 0.2 N/S N/S
SRSE-GS-157 1,697,150.2 | 2,525,100.5 12,426 218 11.8 0.3 N/S N/S
SRSE-GS-158 1,697,049.9 | 2,524,900.4 32,213 352 375 0.5 N/S N/S
SRSE-GS-159 1,696,999.9 | 2,524,900.5 5,102 140 2.3 0.2 N/S N/S
SRSE-GS-160 | 1,696,950.6 | 2,524,900.2 4,961 138 2.1 0.2 N/S N/S
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Table 1 (Continued)
NECR East Drainage Area SRSE Static Gamma Radiation Survey Results

Survey Point Location Coordinate Static Gamma Radiation Level Survey Data Soil Sample Laboratory
(NAD 1983, NM West) (0.5-inch lead collimated 2x2 Nal Detector) Ra-226 Results
Survey | Static Survey Gamma Radiation Counts Equivalent Soil Ra-226
Area Point ID Northing (f) | Easting (f) (cPMm) ‘ Concentration (pCi/g) Res.ults Uncer.tainty
Count Counting | Uncertainty | (pCi/g) (nCi/g)
. Concentration
Reading | Uncertainty'" (95% CL)

SRSE-GS-161 | 1,696,900.9 | 2,524,950.0 4,865 137 2.0 0.2 N/S N/S
SRSE-GS-162 | 1,696,950.7 | 2,524,950.3 4,724 135 1.8 0.2 N/S N/S
SRSE-GS-163 | 1,697,000.9 | 2,524,951.3 4,985 138 2.1 0.2 N/S N/S
SRSE-GS-164 1,697,050.0 | 2,524,950.3 24,472 307 27.5 04 N/S N/S
SRSE-GS-165 1,697,050.8 | 2,525,000.6 15,455 244 15.7 03 N/S N/S
SRSE-GS-166 | 1,696,999.9 | 2,524,999.6 4,858 137 2.0 0.2 N/S N/S
SRSE-GS-167 1,696,950.3 | 2,525,000.1 5,104 140 2.3 0.2 N/S N/S
SRSE-GS-168 | 1,696,899.7 | 2,525,049.9 5,060 139 2.2 0.2 N/S N/S
SRSE-GS-169 | 1,696,949.9 | 2,525,049.1 4,543 132 15 0.2 N/S N/S
SRSE-GS-170 | 1,697,000.2 | 2,525,050.3 6,400 157 4.0 0.2 N/S N/S
SRSE-GS-171 | 1,696,999.8 | 2,525,100.1 4,592 133 1.6 0.2 N/S N/S
SRSE-GS-172 1,696,950.3 | 2,525,100.5 5,068 140 2.2 0.2 N/S N/S
SRSE-GS-173 | 1,696,900.1 | 2,525,099.9 4,825 136 1.9 0.2 N/S N/S
SRSE-GS-174 | 1,696,900.7 | 2,525,150.1 4,592 133 1.6 0.2 N/S N/S

7:’ SRSE-GS-175 | 1,696,950.8 | 2,525,150.8 4,595 133 1.6 0.2 N/S N/S
E SRSE-GS-176 | 1,697,001.0 | 2,525,150.7 5,103 140 23 0.2 N/S N/S
: SRSE-GS-177 1,697,000.2 | 2,525,200.0 4,159 126 1.0 0.2 N/S N/S
?é’ SRSE-GS-178 | 1,696,950.4 | 2,525,250.1 4,151 126 1.0 0.2 N/S N/S
;‘g SRSE-GS-179 | 1,696,900.1 | 2,525,250.2 4,061 125 0.9 0.2 N/S N/S
< SRSE-GS-180 1,696,850.0 | 2,525,250.6 4,506 132 1.5 0.2 N/S N/S
% SRSE-GS-181 | 1,696,799.8 | 2,525,249.6 5,072 140 2.2 0.2 N/S N/S
= SRSE-GS-182 | 1,696,750.1 | 2,525,300.2 4,864 137 2.0 0.2 N/S N/S
E SRSE-GS-183 | 1,696,801.2 | 2,525,300.1 4,098 125 1.0 0.2 N/S N/S
g SRSE-GS-184 | 1,696,849.8 | 2,525,300.2 4,246 128 1.2 0.2 N/S N/S
E SRSE-GS-185 1,696,850.2 | 2,525,350.0 4,828 136 1.9 0.2 N/S N/S
:;’ SRSE-GS-186 | 1,696,800.0 | 2,525,350.1 4,851 137 1.9 0.2 N/S N/S
SRSE-GS-187 | 1,696,750.4 | 2,525,350.1 4,613 133 1.6 0.2 N/S N/S
SRSE-GS-188 1,697,200.5 | 2,524,550.8 15,734 246 16.1 0.3 N/S N/S
SRSE-GS-189 | 1,697,250.7 | 2,524,550.8 12,348 218 11.7 03 N/S N/S
SRSE-GS-190 | 1,697,249.8 | 2,524,500.7 9,458 191 79 0.2 N/S N/S
SRSE-GS-191 | 1,697,199.9 | 2,524,498.3 12,707 221 12.2 03 N/S N/S
SRSE-GS-192 | 1,697,150.9 | 2,524,501.1 6,327 156 3.9 0.2 N/S N/S
SRSE-GS-193 1,697,100.5 | 2,524,499.4 10,931 205 9.9 0.3 N/S N/S
SRSE-GS-194 | 1,697,050.1 | 2,524,500.2 5,834 150 3.2 0.2 N/S N/S
SRSE-GS-195 | 1,697,050.9 | 2,524,450.0 5,106 140 23 0.2 N/S N/S
SRSE-GS-196 1,697,100.0 | 2,524,450.2 5,203 141 24 0.2 N/S N/S
SRSE-GS-197 | 1,697,150.2 | 2,524,450.2 11,380 209 104 03 N/S N/S
SRSE-GS-198 1,697,199.9 | 2,524,450.3 13,661 229 134 03 253 14
SRSE-GS-199 | 1,697,250.1 | 2,524,451.2 10,041 196 8.7 03 N/S N/S
SRSE-GS-200 | 1,697,250.9 | 2,524,600.9 16,423 251 17.0 03 N/S N/S
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Table 1 (Continued)
NECR East Drainage Area SRSE Static Gamma Radiation Survey Results

Survey Point Location Coordinate Static Gamma Radiation Level Survey Data Soil Sample Laboratory
(NAD 1983, NM West) (0.5-inch lead collimated 2x2 Nal Detector) Ra-226 Results
Survey | Static Survey Gamma Radiation Counts Equivalent Soil Ra-226
Area Point ID Northing () | Easting (ft] (cPMm) : Concentration (pCi/g) Res'ults Uncer.talnty
Count Counting | Uncertainty | (pCi/g) (nCi/g)
. Concentration
Reading | yncertainty™! (95% CL)

SRSE-GS-201 1,697,199.8 | 2,524,601.5 14,371 235 143 0.3 N/S N/S
SRSE-GS-202 1,697,201.2 | 2,524,652.2 15,237 242 154 0.3 N/S N/S
SRSE-GS-203 | 1,697,250.0 | 2,524,652.1 12,372 218 11.7 03 N/S N/S
SRSE-GS-204 | 1,697,250.4 | 2,524,700.3 16,102 249 16.6 03 N/S N/S
SRSE-GS-205 | 1,697,200.5 | 2,524,700.9 11,992 215 11.2 0.3 N/S N/S
SRSE-GS-206 1,696,650.2 | 2,524,400.3 8,201 177 6.3 0.2 N/S N/S
SRSE-GS-207 | 1,696,701.4 | 2,524,399.9 6,353 156 3.9 0.2 N/S N/S
SRSE-GS-208 | 1,696,749.9 | 2,524,400.8 6,464 158 4.0 0.2 N/S N/S
SRSE-GS-209 | 1,696,800.2 | 2,524,400.3 6,980 164 47 0.2 N/S N/S
SRSE-GS-210 1,696,850.7 | 2,524,400.0 5,750 149 31 0.2 N/S N/S
SRSE-GS-211 | 1,696,850.8 | 2,524,350.5 4,874 137 2.0 0.2 N/S N/S
SRSE-GS-212 | 1,696,801.0 | 2,524,349.8 6,381 157 3.9 0.2 N/S N/S
SRSE-GS-213 | 1,696,750.2 | 2,524,349.4 7,068 165 4.8 0.2 N/S N/S
SRSE-GS-214 | 1,696,700.5 | 2,524,350.0 5,349 143 2.6 0.2 N/S N/S

E SRSE-GS-215 1,696,650.5 | 2,524,350.0 6,104 153 36 0.2 N/S N/S
_rzs SRSE-GS-216 | 1,696,650.4 | 2,524,299.7 6,670 160 43 0.2 N/S N/S
‘; SRSE-GS-217 | 1,696,700.7 | 2,524,300.3 6,667 160 43 0.2 N/S N/S
?_:P SRSE-GS-218 | 1,696,750.3 | 2,524,300.0 5,668 148 3.0 0.2 N/S N/S
"g SRSE-GS-219 1,696,800.2 | 2,524,299.8 5,641 147 3.0 0.2 N/S N/S
= SRSE-GS-220 | 1,696,850.1 | 2,524,300.1 5,216 142 24 0.2 N/S N/S
'E SRSE-GS-221 | 1,696,841.1 | 2,524,249.8 4,299 129 1.2 0.2 N/S N/S
] SRSE-GS-222 | 1,696,799.6 | 2,524,250.0 5,184 141 24 0.2 N/S N/S
E SRSE-GS-223 1,696,750.5 | 2,524,2494 6,144 154 36 0.2 N/S N/S
g SRSE-GS-224 | 1,696,700.0 | 2,524,249.2 9,588 192 8.1 0.2 19.2 1.1
,z, SRSE-GS-225 | 1,696,650.1 | 2,524,250.7 8,234 178 6.3 0.2 N/S N/S
3 SRSE-GS-226 | 1,696,602.1 | 2,524,249.9 7,289 167 5.1 0.2 N/S N/S
SRSE-GS-227 | 1,696,600.4 | 2,524,205.4 10,673 202 9.5 0.3 N/S N/S
SRSE-GS-228 1,696,649.6 | 2,524,200.7 8,910 185 7.2 0.2 N/S N/S
SRSE-GS-229 | 1,696,700.9 | 2,524,199.3 7,227 167 5.0 0.2 N/S N/S
SRSE-GS-230 | 1,696,750.0 | 2,524,200.5 7,673 172 5.6 0.2 N/S N/S
SRSE-GS-231 1,696,800.7 | 2,524,200.7 5,222 142 24 0.2 N/S N/S
SRSE-GS-232 1,697,251.1 | 2,524,801.3 11,413 209 10.5 0.3 N/S N/S
SRSE-GS-233 | 1,697,250.5 | 2,524,750.7 17,311 258 18.1 03 N/S N/S
SRSE-GS-234 | 1,697,300.1 | 2,524,799.8 6,412 157 4.0 0.2 N/S N/S
SRSE-GS-235 | 1,697,300.0 | 2,524,750.9 7,684 172 5.6 0.2 N/S N/S
SRSE-GS-236 1,697,300.7 | 2,524,700.1 6,127 153 36 0.2 N/S N/S
SRSE-GS-237 1,697,301.0 | 2,524,650.2 6,159 154 36 0.2 3.6 0.6
SRSE-GS-238 | 1,697,300.0 | 2,524,599.5 5,433 144 2.7 0.2 N/S N/S
SRSE-GS-239 | 1,697,300.9 | 2,524,550.7 5,210 141 24 0.2 N/S N/S
SRSE-GS-240 | 1,697,300.6 | 2,524,500.4 5,248 142 2.5 0.2 N/S N/S
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Table 1 (Continued)
NECR East Drainage Area SRSE Static Gamma Radiation Survey Results

Survey Point Location Coordinate Static Gamma Radiation Level Survey Data Soil Sample Laboratory
(NAD 1983, NM West) (0.5-inch lead collimated 2x2 Nal Detector) Ra-226 Results
Survey | Static Survey Gamma Radiation Counts Equivalent Soil Ra-226
Area Point ID Northing () | Easting (ft] (cPMm) : Concentration (pCi/g) Res'ults Uncer.talnty
Count Counting | Uncertainty | (pCi/g) (nCi/g)
. Concentration
Reading | yncertainty™! (95% CL)

SRSE-GS-241 1,697,300.4 | 2,524,450.8 5,201 141 24 0.2 N/S N/S
SRSE-GS-242 1,697,301.0 | 2,524,400.0 5,365 144 26 0.2 N/S N/S
SRSE-GS-243 | 1,697,250.6 | 2,524,399.5 9,886 195 8.5 03 N/S N/S
SRSE-GS-244 | 1,697,200.8 | 2,524,400.6 14,335 235 143 03 N/S N/S
SRSE-GS-245 | 1,697,150.6 | 2,524,399.7 9,613 192 8.1 0.2 N/S N/S
SRSE-GS-246 1,697,101.0 | 2,524,400.1 5,085 140 2.3 0.2 N/S N/S
SRSE-GS-247 | 1,697,070.0 | 2,524,399.8 5,256 142 2.5 0.2 N/S N/S
SRSE-GS-248 | 1,697,099.6 | 2,524,300.5 5,217 142 24 0.2 N/S N/S
SRSE-GS-249 1,697,199.5 | 2,524,301.1 12,679 221 121 0.3 N/S N/S
SRSE-GS-250 1,697,300.5 | 2,524,299.7 5,488 145 2.8 0.2 N/S N/S
SRSE-GS-251 | 1,697,399.4 | 2,524,299.9 5,112 140 23 0.2 N/S N/S
SRSE-GS-252 | 1,697,500.4 | 2,524,300.9 5,658 147 3.0 0.2 N/S N/S
SRSE-GS-253 | 1,697,500.8 | 2,524,200.0 5,226 142 24 0.2 N/S N/S
SRSE-GS-254 1,697,399.8 | 2,524,200.4 5,256 142 2.5 0.2 N/S N/S

E SRSE-GS-255 1,697,300.4 | 2,524,200.1 5,214 142 24 0.2 N/S N/S
_rzs SRSE-GS-256 | 1,697,200.1 | 2,524,200.2 6,565 159 4.2 0.2 N/S N/S
‘; SRSE-GS-257 | 1,697,125.0 | 2,524,200.6 5,426 144 2.7 0.2 N/S N/S
?_:P SRSE-GS-258 | 1,697,149.8 | 2,524,125.0 8,296 179 6.4 0.2 N/S N/S
"g SRSE-GS-259 1,697,200.4 | 2,524,112.7 8,277 178 6.4 0.2 N/S N/S
= SRSE-GS-260 | 1,697,299.9 | 2,524,100.3 7,702 172 5.7 0.2 N/S N/S
'E SRSE-GS-261 | 1,697,400.6 | 2,524,100.4 7,389 168 5.2 0.2 N/S N/S
= SRSE-GS-262 | 1,697,499.7 | 2,524,100.1 6,696 160 43 0.2 N/S N/S
E SRSE-GS-263 1,697,260.3 | 2,524,100.2 10,501 201 9.3 0.3 N/S N/S
g SRSE-GS-264 | 1,697,246.3 | 2,524,154.0 10,178 198 8.9 03 8.7 0.9
,z, SRSE-GS-265 | 1,697,225.4 | 2,524,234.7 11,064 206 10.0 03 N/S N/S
3 SRSE-GS-266 | 1,697,199.7 | 2,524,312.3 10,668 202 9.5 03 N/S N/S
SRSE-GS-267 1,697,167.4 | 2,524,400.3 15,548 244 159 0.3 N/S N/S
SRSE-GS-268 1,697,179.5 | 2,524,500.5 14,003 232 138 0.3 N/S N/S
SRSE-GS-269 | 1,697,400.0 | 2,524,400.8 5,612 147 29 0.2 N/S N/S
SRSE-GS-270 | 1,697,484.0 | 2,524,400.3 4,972 138 2.1 0.2 N/S N/S
SRSE-GS-271 1,697,400.8 | 2,524,500.2 5,270 142 2.5 0.2 N/S N/S
SRSE-GS-272 1,697,400.6 | 2,524,600.4 4,526 132 1.5 0.2 N/S N/S
SRSE-GS-273 | 1,697,474.0 | 2,524,699.9 5,026 139 2.2 0.2 N/S N/S
SRSE-GS-274 | 1,697,400.7 | 2,524,700.2 4,901 137 2.0 0.2 N/S N/S
SRSE-GS-275 | 1,697,399.6 | 2,524,801.1 4,884 137 2.0 0.2 N/S N/S
SRSE-GS-276 1,697,485.4 | 2,524,800.8 5,297 143 2.5 0.2 N/S N/S
SRSE-GS-277 1,697,441.0 | 2,524,900.2 5,249 142 2.5 0.2 N/S N/S
SRSE-GS-278 | 1,697,399.9 | 2,524,900.7 5,404 144 2.7 0.2 N/S N/S
SRSE-GS-279 | 1,697,120.4 | 2,524,849.6 5,104 140 23 0.2 19 04
SRSE-GS-280 | 1,697,122.5 | 2,524,900.2 5,566 146 2.9 0.2 N/S N/S
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Table 1 (Continued)
NECR East Drainage Area SRSE Static Gamma Radiation Survey Results

Survey Point Location Coordinate Static Gamma Radiation Level Survey Data Soil Sample Laboratory
(NAD 1983, NM West) (0.5-inch lead collimated 2x2 Nal Detector) Ra-226 Results
Survey | Static Survey Gamma Radiation Counts Equivalent Soil Ra-226
Area Point ID Northing (f) | Easting (f) (cPMm) ‘ Concentration (pCi/g) Res.ults Uncer.talnty
Count Counting | Uncertainty | (pCi/g) (nCi/g)
R Concentration
Reading | Uncertainty'" (95% CL)

SRSE-GS-281 | 1,697,115.5 | 2,524,950.7 5,960 151 34 0.2 N/S N/s
SRSE-GS-282 1,697,108.5 | 2,525,000.6 5,328 143 26 0.2 N/S N/S
SRSE-GS-283 | 1,697,100.3 | 2,525,050.3 5,239 142 25 0.2 2.0 0.5

E SRSE-GS-284 | 1,697,063.8 | 2,525,108.7 5,485 145 2.8 0.2 N/S N/S
_fzs SRSE-GS-285 1,697,055.8 | 2,525,152.9 5,142 141 2.3 0.2 N/S N/S
‘; SRSE-GS-286 | 1,697,047.3 | 2,525,200.0 5,447 145 2.7 0.2 N/S N/S
:S SRSE-GS-287 | 1,697,026.8 | 2,525,244.9 4,805 136 1.9 0.2 0.9 0.5
"Q.T.‘ SRSE-GS-288 | 1,697,095.0 | 2,525,170.9 4,925 138 2.0 0.2 N/S N/S
= SRSE-GS-289 | 1,697,128.8 | 2,525,150.8 5,152 141 23 0.2 N/S N/S
E SRSE-GS-290 1,697,136.8 | 2,525,120.8 6,329 156 39 0.2 43 0.6
= SRSE-GS-291 | 1,696,838.0 | 2,524,695.6 30,731 344 35.6 04 345 17
E SRSE-GS-292 1,696,764.4 | 2,524,722.1 29,560 337 341 0.4 N/S N/S
E SRSE-GS-293 1,696,802.4 | 2,524,710.6 26,246 318 29.8 04 N/S N/S
,Z, SRSE-GS-294 | 1,696,870.3 | 2,524,681.4 28,861 333 332 0.4 N/S N/S
E SRSE-GS-295 | 1,696,898.6 | 2,524,664.0 18,554 267 19.8 0.3 N/S N/S
SRSE-GS-296 1,696,929.7 | 2,524,650.4 25,930 316 294 04 N/S N/S
SRSE-GS-297 | 1,696,951.5 [ 2,524,644.6 30,355 341 35.1 0.4 N/S N/S
SRSE-GS-298 | 1,696,976.7 | 2,524,659.3 41,453 399 49.5 0.5 N/S N/S

Noe (1) : 95% Counting uncertainty = 1.960, Square Root of counts was used as o (standard deviation)
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Table 2

Field Soil Radiation Screening
NECR SRSE East Drainage Channel Subsurface Soil

3x3 Nal Detector/L2221 SCA

Scr:::ing East Drainage Ch-annel Bottom Field Soil Screening Data 0:::;2::‘::_ ZS ;Gec Vendor Laboratory fELI)
Date Subsurface Soil Sample ID 609 KeV Region| Ra-226 Conc Results (pCi/e) Ra-226 Results (pCi/g)
5-Min Counts (pCi/g)
4/28/2011 2.0 pCi/g Reference Soil 2402 2.0 - -
4/28/2011 SRSE-SB-001 Soil sample at 2.5' 6504 >2.0 - -
4/28/2011 SRSE-SB-001 Soil sample at 5.0' 5554 >2.0 - -
4/28/2011 SRSE-SB-001 Soil sample at 7.5' 1976 <2.0 1.7 0.4
4/28/2011 SRSE-SB-003 Soil sample at 2.5' 2082 <2.0 2.0 0.2U
4/28/2011 SRSE-SB-005 Soil sample at 2.5' 2513 2.0 1.9 0.2U
4/28/2011 SRSE-SB-005 Soil sample at 5.0' 1732 <2.0 0.9 0.2U
4/28/2011 SRSE-SB-009 Soil sample at 2.5' 1634 <2.0 0.8 03U
4/28/2011 SRSE-SB-012 Soil sample at 2.5' 1489 <2.0 1.0 0.4
4/28/2011 SRSE-SB-014 Soil sample at 2.5' 5658 >2.0 - -
4/28/2011 SRSE-SB-014 Soil sample at 5.0' 1805 <2.0 0.6 0.7
4/28/2011 SRSE-SB-016 Soil sample at 2.5' 2177 <2.0 2.0 2.8
4/28/2011 SRSE-SB-018 Soil sample at 2.5' 2204 <2.0 1.9 2.1
4/28/2011 SRSE-SB-020 Soil sample at 2.5' 2531 >2.0 3.1 34
4/28/2011 SRSE-SB-020 Soil sample at 5.0' 2001 <2.0 1.4 1.8
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Table 3

Field Soil Radiation Screening
NECR SRSE East Drainage North (Flats) Area Subsurface Soil

Soil Screening

East Drainage North (Flats) Area

3x3 Nal Detector/L2221 SCA Field
Soil Screening Data

Date Subsurface Soil Sample ID 609 KeV Region | Ra-226 Conc
5-Min Counts (pCi/g)
4/28/2011 Reference Soil, 2.0 pCi/g 2496 2.0
4/28/2011 SRSE-SB-092 @ 1.0' 1378 <2.0
4/28/2011 SRSE-SB-065 @ 1.0' 1502 <2.0
4/28/2011 SRSE-SB-291 @ 1.0' 17719 >>2.0
4/28/2011 SRSE-SB-291 @ 2.5' 1941 <2.0
4/28/2011 SRSE-SB-264 @ 1.0' 6913 >>2.0
4/28/2011 SRSE-SB-264 @ 2.5' 1571 <2.0
4/28/2011 SRSE-SB-101 @ 1.0' 2214 <2.0
4/28/2011 SRSE-SB-198 @ 1.0' 1463 <2.0
4/28/2011 SRSE-SB-237 @ 1.0' 1357 <2.0
4/28/2011 SRSE-SB-123 @ 1.0' 1396 <2.0
4/28/2011 SRSE-SB-135 @ 1.0' 1610 <2.0
4/28/2011 SRSE-SB-103 @ 1.0' 1459 <2.0

September 1, 2011
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Figures 1 and 2 intentionally left out of e-mailed version.
Will be included in hard copy.
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AVM Environmental Services Inc.
Scaler/Ratemeter - Detector Calibration Form

Scaler/Ratemeter LL@,//W LZZ). ' {‘4# é?7ﬁﬁb

Detector __"5£4~ 3 ﬁéﬁ SJo5522 - 30
Source: &[ %z Re

Scaler/Ratemeter Threshhold set @ (00 mV, Window IN/OUT 047’ , Window é mV

Date

Strength: / %

Va f///%’/ 20//

By

Reading, CPM Reading, CPM Background reading at designated function
HV (Source) (Background) check location in office.
s 792] 29 Beore Ol
550 2/942 - 57/ Count # Reading (CPM)
600 A7 1007 1 7718 2¢yy
650 55305 142 2 7¢35 27949
__700 LUt [95¢ 3 7550 z2€37
750 g00/1 1835 i 7418 2701
800 F539¢ /FSS 5 Z26¥1 2915
850 22{95 /?{9’47 Average 7552 7z 77?
200 M L70C Lount Keadings with 1 percent U;Ug can
950 —M /4 ?‘5‘# directly under collimated detector on
1000 L yo¥ /7 ?7 designated function check location in
1050 £ SO2 2049 office. Enllimtel
1100 /02 LS5 246 Count # Reading (CPM)
1150 /10307 3005 1 ?S/?f7
1200 [3Y5ES 3895 2 74 2>p(’
1250 5379 3 Rk aid
1300 4 9475k
1350 5 g4 79¢
1400 Average ?%7 0é
HV Set @ ?90 VDC (Instrument) 90 - VDC (DVM Fluke 8020B)
Input Sensitivity (THR), mv _ /0 ©
Function Check with 1 percent U;Og ore in can. Can Directly under the detector.
Acceptable Function check range is: S 7 6;.5’ to / /.Z éf ?[7 CPM
Count Readings for Calibration Pad GPL (87.78 pCi/gm Ra-226) 2L
Bare (Uncollimated) Collimated G he @l
g7z # FZe52  cpm #1 70 _cpm TC G ot [ matott
7§22  cpm #2 ) cpm i [ Mo
Oﬂﬂ)/fﬂl/xv #3 2_.;2[ cpm #3 S5E (]  cpm
S%/_i/ /57 cpm #4 ‘G 23/ cpm
#5 &z /3] cpm #5 / 7 cpm
Average %_3 725  cpm Average  &/°573 cp
i/gm 5 ¢ 3 i/gm Eff cpm, m
Efftavg cpm/87.78 pCi/gr 7% P“‘/I;Cég}a{ f?a/?m .sjb gg/PCl/g‘l PC‘ /5 /C/M




vesigner ana Mmanutract
w o noracturer LUDLUM MEASUREMENTS, INC.
l Scientific and Industrial POST OFFICE BOX 810  PH. 325-235-5494

Instruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER AVM ENVIRONMENTAL SERVICES ORDER NO, 20172118/361166
Mfg. Ludium Measurements, Inc. Model 2221 seriaiNo. (Y7 ¥2
Mfg. Model Serial No.
Cal. Date 28-Mar-11 Cal Due Date 28-Mar-12 Cal. Interval I Year  Meterface 202-159
Check mark Mopplies to applicable instr. and/or detector AW mfg. spec. T. 73 °F RH 28 % Al 700.8 mm Hg
[ Newinstrument Instrument Received [ ] Within Toler. +-10% [710-20% []Outof Tol. Requiring Repair [] Other-See comments
W Mechanical ck. ] Meter Zeroed [] Background Subtract - v Input Sens. Linearity
¥ F/SResp. ck T Reset ck. ¥ Window Operation ¥ Geotropism
¥ Audio ck. 7 Alarm Setting ck. [/ Batt. ck. (Min. Volt) __ 4.4 vDC
[fj Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Th
nstrument Volt Set 200 V Input Sens. 10 mV Det. Oper. vV at mvV Dig?sl?hgig 100 = 10 mv
7] HV Readout (2 points)  Ref./Inst. 500 /Y79 VvV Ref./Inst. 2000 , 2ol v
COMMENTS:
Firmware:261072 Calibrated with window in OUT position.
Calibrated with 39" cable.
;amma Calibration: GM detectors positioned perpendicular to source except for M 44-8 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1K 400k com AL Yoo
X 1K 100k cpm / A
X 100 40k com / Yoo
X 100 10k cpm J 4%
X 10 4k cpm { oo
X 10 kecpm \ 02
X 1 400 cpm 3 oo
X 1 100 cpm / [u8
*Uncertainty within £ 10%  C.F. within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
igital . o Log
Sadout 400k cpm N A S7973 ey [scale 500k cpm NA _ 50 o,
40k cpm / 39271/ 50k cpm / 0
4k cpm ({ 399 | 5k cpm \
400 cpm \ Yo N\ 500 com /) s
40 cpm / Y / 50 cpm 4

dlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the Nationol Institute of Standards and Technology, or to the ca_librmion focili{ies of
1er International Standards Organization members, or have been derived from accepted values of naturol physical constants or have been derived by the ratio type of calibration techniques.

3 calibration system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-1963
leference Instruments and/or Sources: [173410 Clnay (7 [CJosy [loso [leosde (170897
5137 Gamma /N [J1162 [Ja112 [ mses [s105 [(rioos (1879 [Jess2 [Jesst (720 [J73a [[J1616 [ Neutron Am-241 Be S/N 7-304
[] Alpha S/N [ Beta S/N ] Other
[¥ m 500 S/N 63893 [] Oscilloscope S/N (s Multimeter S/N 93870637
Zalibrated By: \@i‘cﬂ"\v\\ "TS&\QM ¢ T 9~ Date QY- [ laYs CL" g'\
: = . - P
Reviewed By: ol }-Aa Date __ 28 Y"eany)
"his certificate shall not be reproduced except in full, without the written approval of Ludlum Meosurements, Inc. AC Inst. ‘:] Passed Dielectric (Hi-Pot) and Continuity Test

SORM C22A 03/11/2010 Page_ | of A Only [ Failed:




Detector High Voltage Plateau
SPA-3 #408522-30 with Ludlum 2221 #68782
1% Uranium Ore in Sealed Can
April §,2011
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Detector High Voltage, VDC

== Source Plateau =@ Background Plateau

Background Counts per Minute



MDC Calculation

Detector: SPA-3, SR #408522-30 (2X2" Nal Scintillator), with Ludlum 2221, 04-05-2011

Unshielded 2x2 Nal Detector Bare Detector effiency (cpm/pCi/gm) for Ra-226 ( DOE Cal
Background counts {cpm) = 7592 Pad GPL at Grants Site, 87.78 pCi/gm) = 954

Shielded 2x2 Nal Detector Collimated Detector effiency (cpm/pCi/gm) for Ra-226 ( DOE
Background counts (cpm) = 2779 Cal Pad GPL at Grants Site, 87.78 pCi/gm) = 556

One Minute Static Measurement MDC

Lp =3 +4.65 (B™) Equation 6-6 MARSSIM) for 0.05 for both alpha and beta, K = 1.645

Where B is number of background counts that are expected to occur while performing actual measyrement

Bare 2x2 Nal Detector Lp= 408 cpm MDC (Lp/Eff)= 0.43 pCi/gm
Collimated 2x2 Nal Detector Ly= 248 cpm MDC (Lo/Eff)= 0.45 pCi/gm

Minimum Detectable Count Rate (MDCR) for Land Area Scan Survey

MDCR = (d'xb*)x (60/i) Equation 6-8, 6-9 MARSSIM

Where d' is value for true positive (alpha) and false positive(beta) proportion (Table 6.5 MARSSIM)
bi is number background counts in the interval

i is interval
if b is in cpm, then b; counts = cpm x 1 sec x 1 min/60 sec (1 sec is measurement time within the detector 3 ft dia area, therefore time
scan rate 30 ft/sec is 3 ft/scan rate, fps, for 1 fps t=1, for 2 fps t=1.5, for 1.5 fps t=2

Unshielded 2x2 Nal Detector
Background counts= 7592 cpm bi= 126.5 counts d= 138 MDCR= 931 cpm
Shielded 2x2 Nal Detector
Background counts= 2779 cpm bi= 463 counts d= 1.38 MDCR= 564 cpm
MDCR veyar= MDCR/(p"*) where p is a surveyor efficiency

(active D) P
surveyor efficiency (p) unshielded .
detector = 36 0.5 MDCR gyryeyor = 1317 cpm

surveyor efticiency (p) shietded
detector = 3¢ 0.5 MDCR gyrveyor = 797 cpm

Land Area Scan Minimum Detectable Concentration (MDC)

Scan MDC pCi/gm = MDCR (cpm) /eff (cpm/pCi/gm) Equation 6-11 MARSSIM

Bare detector efficiency= 954  cpm/pCi/gm Scan MDC = 1.38 pCi/gm
Collimated detector efficiency= 556  cpm/pCi/gm Scan MDC = 1.43 pCi/gm




AVM Envirdonmental Services, Inc.
Scaler/Ratemeter - 2" x 2" Nal Detector Function Check

Scaler/Ratemeter ID: 1222'/ véf75 2

Function Check Source ID: 1% U;Og Ore in Sealed can

2" x 2" Detector ID: 5,044 3# "'/575/2 2-30 Acceptable background Count (cpm) Range (20%) Z 2-23 to 33}5’
Acceptable Source Count (cpm) Range (20%) 75 7é5 o /13 4 /‘Zf
Within
) Acceptable
Physical Battery'” HV Threshhold | Window BKG Counts | Source Counrts Range MDC
Date Check Cal Date Volts or OK Volts mV @ In or OUT(3) cpm cpm YorN pCi/gm Tech
£ Gl | st | 63 900 | se0 ot |357% %Z Gy 70 Y o | 2E
e S . : . T TAYE I Sy o ; 5
H-25 -1 Gl H-5-11 | el qoe 169 | @ar g;?;@ e | 75977 4 ces| V7
I —
Ya4y ok Y- | (o gpo | 0 o.t. |ZEET 94583 5 cas| U
d27-1f oA |45 |bo |90 | jmo | et |55 95, 2 yr
, ) 7 2o —
4281t | ok | syl | o |900 | seo out | Zow 46985 | > ¢s— | up
. — Va4
Y281 | ol 4-5-4 | 5.8 oo 103 out |2ss0 L= s || W
Yzq.q |lek |45 |58 Goo | 00 |ouwk | Zas e | 94285 |, s | JP

Note: (1) Battery Voltage for Ludlum 2221 must be >5.3 volts; (2) Threshhold must be at 100 mV; (3) Window Position must be OUT




Designer and Manufacturer I.UDI.UM MEASUREMENTS, INC.

of
w Scientific and Industrial POST OFFICE BOX 810  PH. 325-235-5494
Instrumens CERTIFICATE OF CALIBRATION 50 ok sTReET FAX NO. 325-235-4672
‘ SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER AVM ENVIRONMENTAL SERVICES ORDER NO. 20172118/361166
Mfg. Ludium Measurements, Inc. Model 2221 ‘ Serial NO.LY 7 ‘?2
Mfg. Model Serial No.
Cal. Date 28-Mar-11 Cal Due Date 28-Mar-12 Cal. Interval 1 Year  Meterface 202-159
Zheck mark Mapplies to applicable instr. and/or detector IAW mfg. spec. T. 73 °F RH 28 % Al 700.8 mm Hg
[ ] NewInstrument Instrument Received [] Within Toler. +-10% []10-20% [ ] Qut of Tol. gRequiring Repair [ ] Other-See comments
v Mechanical ck. v Meter Zeroed [] Background Subtract v Input Sens. Linearity
¥ F/SResp. ck ¥ Reset ck. ¥ Window Operation W Geotropism
% Audio ck. ] Alarm Setting ck. v/ Batt. ck. (Min. Volt) 4.4 VDC
Calibrated in accordance with LMl SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMt SOP 14.9 rev 02/07/97.
Threshold mv
nstrument Voit Set 900 V Input Sens. 10 mV Det. Oper. Vo at mV-  Dial Ratio 100 = 10
¥/ HV Readout {2 points)  Ref./Inst. 500 / Y V  Ref./Inst. 2000 /Lo / \Y%
COMMENTS:
Firmware:261072 Calibrated with window in OUT position.

Calibrated with 39" cable.

Samma Calibration: GM detectors positioned perpendicutar to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1K 400k cpm A Yo
X 1K 100k cpm 7 FA %
X 100 40k cpm / Yoo
X 100 10k cpm / o0
X 10 4k cpm \ oo
X 10 : Tk cpm \ /2
X1 400 cpm A Yoo
X1 100 cpm / (o
*Uncertainty within  10%  C.F. within + 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
E(Iagggéut 400k cpm NMA 37973 @) Is-ggle 500k cpm NA SwWA P
40k cpm / 3917 [/ 50k cpm / o | /s
4k cpm ( 2399 | Skcpm AN &
400 cpm é HD > _500.cpm L 0
40 cpm Y 50 cpm 4 Zo )

Ludium Measurements, Inc. certifies that the above insfrument has been calibrated by standards fraceable to the National Ihstitute of Standards and Technology, or to the calibration facilities of
other International Standards Organization members, or have been derived from accepted values of notural physical constants or have been derived by the ratio type of caiibration techniques.

The calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [ 173410 (Jnsr [zt [Joss [d2so [Jeosas  [170897
Cs-137 Gamma /N [ 1162 [ a2 Dlmsses 15105 (11008 [ 1879 [Ess2 [Jess1 [1720 (734 [l16is L1 Neutron Am-241 Be $/N T-304

] Alpha $/N ] Betas/N 1 other

¥ m 500 S/N 63893 [] Oscilloscope S/N " Multimeter S/N 93870637
Calibrated By: \Qf 0\\“\1 hQMO ) Date 27'(“‘1‘11 (L" |\

Reviewed By: &&_\_ X.A, — Date _ 28 Teny }

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc. ACInst. { ] Passed Dielectric (Hi-Pot) and Continuity Test

FORM C22A 03/11/2010 Page of \ ony 7] fFailed:




Designer and Manufacturer

:

Scientific and Industrial
Instruments

LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810  PH. 325-235-5494

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 44-20 Serial No,_ # 275573

Customer AVM ENVIRONMENTAL SERVICES

Counter 2200 SerialNo.__ ¢ 7735

Count Time é $2rands

Lesoletine fov Go-n37 = 25%

Counter Input Sensitivity /0 myv

Distance Source toDetector 5 Zem

Other
High Isotope __ Amey/ Isotope Isotope Isotope
Voltage Background Size _=zg bocls Size Size Size
7/ ?¢0 Ll & T
__bso U%2 20724
7%0 .34 ZBhs
7570 Y7044 26502
| goo 123 27058
&Ko 1Ok7 27328
Yo, 7 2798/
___95p 1285 2728F
Lo 1$10 27305

Signature ‘ém_dé,g

Date '/,36,4/]. 1l

FORM C4A 03/11/2010 page _{  of f

e Serving The Nuclear Industry Since 1962 o



AVM Environmental Services Inc.
L2221 SCA/L44-20 Energy Calibration Form

SCA: L2221, SR #68782 Detector: Ludlum 44-20 (3x3 Nal Scintillator) S 29 $357.3

Calibration Source: Cs-137 Check Source, 5 uCi (August 2008) For 662 KeV Peak Cal

Threshold (input sensitivity 652

Window, In/Out  IN Window 20
HV Initial __ / ,AtPeak € /¢
Maximum CPM: /&6 [ OO0 Background CPM: 25

HVSet@ & !&  vDC

For Bi-214 609.2 KeV Peak (559 - 659 KeV ROL), Set Threshold @ __ 537G, Window @ /00

Calibration Check w 1% U308 Ore Check Source: CPM

Thr@ 2204 Win @ duo (240 - o3 KeV Range) - 7 7143 e/#M W [Source
YS7 ecPm  BKé6

Y ,
Date & 9/ — 20 —20(/ Calibrated By W
4




MCA #1 - Canberra 5100 - RASO1STD.MCA - RAS01-1200, 100.1 pCi/g
Tag Number : 1979 Plotted On + Thu 11 Jun 2009 @ 10:02:02
Dead Time : 1,15% Acquire Started : Thu 11 Jun 2009 @ 09:38:34

{ Full :VFS= 2048

s AN ]
Cursor=608, 6keV From 549.8keV To 664.3keV Pset (Im)= 20.00
Counts=980 Int=103257 Area=69365+-2,29% Elap (Im)= 20.00




) ) D

AVM Environmental Services, inc.
Ludium SCA L2221 - 44-20 3x3 Nal Detector Function Check
559 - 659 KeV Gamma Radiation Soil Screening

L2221 #68782 Function Check Source 1D: 1% U305 Ore in Sealed can

:’[ Ve b uJ" ;
Ludium 44-20 3x3 Nal Detector, #PR295573 Acceptable background Count (cpm) Range (20%) g 9 to 4[2 o ( - D by Lac "">
Acceptable Source Count (cpm) Range (20%) w37l to 1705 7
Within
Acceptable
Physical Battery'"” HY Threshhold Window Window BKG Counts | Source Countts Range MDC
Date Check Cal Date Volts or OK Volts my @ mV In/Qut cpm cpm Yor N pCi/gm Tech
H28-1l | ok Y-z20-1 | 5.9 1y 559 100 A b |Ho42 pd goze | JP
g',Z»r/ ok Y.20-4 £.9 bes 59 jo0 o 120 4118 j £0D9 U/

Note: (1) Battery Voltage for Ludlum 2221 must be >5.3 volts; (2) Threshhold must be at 220 mV; (3) Window @ 440, must be IN



Designer and Manufacturer

LUDLUM MEASUREMENTS, INC.

of
CERTIFICATE OF CALIBRATION 501 OAKSTREET  FAX NO. 323235467
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER ~ AVM ENVIRONMENTAL SERVICES ORDER NO. 20172118/361166

Mfg. Ludium Measurements, Inc. Model 19 Serial No. 762‘/ ?

Mfg. Model ' Serial No.

Cal. Date i 28-Mar-11 Cal Due Date 28-Mar-12 Cal. Interval 1 Year  Meterface 202-016
~heck mark @opplies to applicable instr. and/or detector IAW mfg. spec. T. 73 __°F RH 28 % Al 700.8 mm Hg

] New Instrument  Instrument Received MWithin Toler. +-10% [ ]10-20% {_] Out of Tol. (] Requiring Repair ] Other-See comments

v/ Mechanical ck. ¥ Meter Zeroed (] Background Subtract [ Input Sens. Linearity

¥ F/SResp. ck v Resetck. (] window Operation v Geotropism

M Audio ck. ] Alarm Setting ck. ¥/ Batt. ck. (Min. Volt) 2.2 VDC

[ ] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. @’Colibroted in accordance with LMI SOP 14.9 rev 02/07/97.

Threshold mvV
nstrument Vol Set 850 V Input Sens. 38 mV Det. Oper. VvV at mV Dial Ratio =
(] HV Readout (2 points}  Ref./Inst. 500 / V  Ref./Inst. 1000 / \

COMMENTS:

3amma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

5000 4000 yR/hr Y LU Hyw

5000 1000 pR/hr Jovy s

500 400 pR/hr = 7 200 eprm Yoo VALY

500 100 pR/hr / ve /@9

250 200 pR/hr = ,3250%‘293 2/ 2y

250 00 uR/hr /09 /e

50 7280 cpm Yo Yo

50 1929 cpm [o /0

25 2760 cpm 21 L9

25 YO cpm 5 S

*Uncerainty within £ 10%  C.F. within = 20%

50, 25 Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT R

EFERENCE INSTRUMENT INSTRUMENT

CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*

Digital Log
Readout Scale

\

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable 1o the
other international Standards Organization members, or have been derived from accepted values of natural physi
The cdlibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978

Natianal Institute of Standards and Technology, or ta the calibration focilﬁie\s of
cal constants or have been derived by the ratio type of calibration fechniques.
State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [ 173410 (Jnar (71 [Josy [1280 [Jeosas [ 70897

Cs-137 Gamma s/N 11162 [l G112 Mmsss [ls105 [11i008 [lte7y [Jess2 [ Jesst [720 (1734 [isis L] Neutron Am-241 Be /N T-304
[] Alpha S/N (] Betas/N - other -~ -
¥ m 500 S/N 63893 (1 Oscilioscope$/N M Multimeter S/N 93870637

Calibrated By: _SQ { O\nu{ /d'\ur-\ﬁo S 9

Date Zf'ﬁgrblﬂ’\\r

- A
Reviewed By: a_&\:;&._\‘ A—An_\

Date 28 M\em\ |

This certificate shall not be reproduced except in full, without the written approval of Ludlum Measurements, Inc.

FORM C22A 03/11/2010 page _\ of

ACInst. [ ] Passed Dielectric (Hi-Pot) and Continuity Test
only 1 ) Falled:




Micro R Meter: Ludlum 19, SREF6248

)

=

AVN Environmental Services, [no.
Micro R Meter Function Check Form

Funciion Check Source 10: 1% U0 Ore in Sealed can

Function Gheck @ Calibrations .9 /”ffi"*/ b

Acceptable Function Check Reading {uR/hr} Range {20%) 7é L] /4 ‘/
Within Accepizble
Baﬁer‘_\-’m Valis EKG Reading Saource Reading & Range
Date Physical Check Cal Dete or QK uRthr uRfhr ¥ or i Cal Due Tech
Yol ( 2K 32511 OK (O 2 G Y F2g ik | e
o =26 1} 12y 3 -2F-t 2 ~ tE Pt P By |
H-26-qy E e B2 ey /6 a5 P 232 UF
-2 7f & Le EE= s & le te 95 . 3 2x~=| (&
o R 3-2F4| @ ‘o jo v 4 28-(2- 1 40
T e
1290 | o4 7 25t @cc co ;690 o 2412 |\ P
5"'; ~ff f;z'!" 3':25_!; I'_'.'-‘_If_',. !_Q rg.ﬂ }r ?'.-25‘“—!1 d{a
F-ryf -y 3 =E - ot le e B 3.RB= V}ﬂ
Sy o K- 28 -1} oy e - > B-2Er2| (P
o~ if ol T 234 | ok o /5o P R 2z |y f

Note: {1} Battery Voftage must be within BAT TEST Ranae {2} Functian Check Source must be placed in fhe circle on the front side of the meter




Appendix B

Static Gamma Radiation Survey Field Forms

September 1, 2011



Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

y S
Instrumentation : Scaler/Ratemeter L L L pe752)

[nstrument Calibration Date:

2"x2" Nal Detector Collimated _ﬁ Yes or

 Detector 524 3 #30

of=5~//

, Instrument Daily Function Check Performed: /CJ

No.

Survey Area/Unit Decsription NER  Las?t Lewine

Survey Survey Point Survey Point Coordinate Gamma Radiation ) )
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes

dag-il |SRSE- &s- o0l 41523 PN 12000 0L g) &
H-25-U |SRIF-65- pol  Syu7a|  av3sT jeq45 > 8 se
&5~ 003 57005 272 o349 © ioc
GS-pertd 594.72) 33173 [)o 24 8 o
6S oo s Wil 99| 37918 (10083 Z 200
\ Gs-00f | p2)e7| 42743 G742 8 250
GS 007 bl 45" | H727.21 b5 (G) 20
GS -00F | 41427528 95 94 8 3se
GS -009 v25ud sS40 gH (S @’ oo
] GS -010 | 3k 99 L2535 |jpis5 3 s
[ Gs-oll et 55| wb9.25| 775 3 @) )
wJ TSt Y| — et . £ 555
(’ 05 12 | 7089e| 7257 | L840 2 420
1 PYIE, 770.22] 83274 14817 © 200
| Gs- o+ 319 gu.59 | W398 B g2
(SoOl5 | grqotlboo el TTHGS (&) gm0
el 33928 jezn | L0323 & (20
L5-el1 7M€ ¢] 337 [113L8 | (&) 109
Cs-o 8 | 705232353732 TH33 G (29¢
Cs-clq |31 (22954 5859 (¢ 1300
Ls-c22 68313 413282 | Q191 A ¢ yod

GS-o2f Bf24° |i97.24|1072% 3

6 —022 (534,92 24544 | 7303 X

6S o2}  |55630 | 2G340 1,302 R

\ LS —o2y |583.31|237.29 5730 |

5 6S —oxS  |ee3.54 | 35190 j©317 B

Technician Signature W
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, Reviewed by
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter L2222l (f 6378/ Z)

Instrument Calibration Date:

, Detector

4-s-if

2"x2" Nal Detector Collimated \/ Yes or

No.

SP4-3 #30

Survey Area/Unit Decsription M ECR- E pat” Previngt. ,Q,»uc e

, Instrument Daily Function Check Performed: 2&7 J

Survey Point Coordinate

Survey Survey Point Gamma Radiation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
Y-25-1) |sRsé-as -024 Lot 77 | 42550| G554 K
27 oSk | ¥76.40| 542 | R
—ozy | w89 525 |§8i15 R
- 025 |plY.79 |5s74.5 7 L{q‘léz £ (
\ ~030 2371 wael7| 4759 | @
| - o3(  |bUSe3| 7250|5245 R
\ 232 | Lty |7eR42] £H59 3
1 - 033 Ngmw—tsidee] HALL | £ Mloo gssge
\ ~o3y B34 | 984q | 705y 3
\ — o3~ 83039 oi3es [H15¢ R
\ 03¢ |§R302| 09878 H I¢ B
~037 w388 | 1749 154" R
03¢ (9330|2445 HHZH 8
-039 17.84 | 31876 | 422 R
/ - 240 |siddy| Hor gl | H538 8
/ oY)  \sygio|in ey | 3551 B
/ O ¢ | 55512/ 239,72 L7 T
/ O¢7 |5g |23t | (B3] R
[ oy | \worye| 226.20 5 T 7
ovs” |83 377274 4R2T | B
oYl (332042997 |&823 | R
o7 {3814 | 47224 1078 | K
‘ ouy L3017 | s255¢c| jon3 | &
oy | L3715 73.34 112335 | 8
s |6Y4,91| (,22.99 /ﬁ'b"&:g A
) 051 |ba.8s wee a9 | 12 398 | K
Technician Signature m » Reviewed by /]




Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter L 222' ( # éf 75/ Z; ) , Detector 5 /0 /” ’3 , ﬁj O

Instrument Calibration Date:

2"x2" Nal Detector Collimated \/ Yes or

Y-

No.

, Instrument Daily Function Check Performed: Ye"’ y

Survey Area/Unit Decsription /‘/ Glp— 6’*‘/’ D yeaAn o ﬂa./ T~

Survey Point Coordinate

Survey Survey Point Gamma Radiation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
Y-25-1) | Sesig-65 o5z | T25.61| 74712 D44 AL B
~o573 782881 | g2y07| W5 75 2
~asp  |855.5 7| Qo le | HTH| B
- o 53"' e8| oow. 79 { For 2
~ o5t |g503% \p14 | HO4 e | B
) ~as7  |7sf.of|jae97] 4825 | &
\ —os¥ |16 |29 48| Y4sis B8
/ ~os7  bsaz |343yd | 4673 [ R
[ —060 __ |bosi>  |43596 | H58Y | B
4, L
o~
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter L_ZZZ-I / A £ F75 z’), Detector S’ﬁ"“ -3 A30
el

[nstrument Calibration Date:

2"x2" Nal Detector Collimated ‘/ Yes or

Survey Area/Unit Decsription E & /)‘fc‘z,;} . - J"’/e;y ﬁﬂw / /C / /’/{fj

No.

, Instrument Daily Function Check Performed: 237

Survey Survey Point Survey Point Coordinate Gamma Radiation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
Y-20-t1 | SE5# -5 cer R[BTSO 5 5
[ “ow2 | F033 | 449.7| 7838
~os | 752 | q4vs | 4xs
Qe | Sel H5C | 285
" eLS |50 |45 | 5837
\ -~ Qb |90 | yso | 5879
~ ow7 | 955 | 448 | 4997
~ 668 | 999 | oo | 520
i oLl | 951 | 300 |LobY
070 | Q02 | soo | (w955
“©7) | 50 | 500 | (LRLD
-~ o722 | 821 Haq | 73X0
- 073 |150 H99 | 196 =
~ @74 | Foo sos | 233
- 075 | oy &S0 |HR57
- pW |10 |50 | 8757
~ 077 | goo |£sD | W34
- o773 | 8BS | sTD Jos©o
~ 79| o0 S5O (o 5!
- 0% | 9s© st 990
- @2 |16e=2 | s3° | S58%8Y
\ - 32| pos | ssO | 5308
- o335 oo S5 813=
. ox4 18° | S5 | 6934
/ -~ 685 | 150 | woe | ug77
v — 0% |23 | woo |L904 -
Technician Signature W , Reviewed by V




Instrumentation : Scaler/Ratemeter Lz22( ( # Ji 75 ?

Instrument Calibration Date:

2"x2" Nal Detector Collimated

Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

, Detector

s (

Yes or

SPh 3 30

, Instrument Daily Function Check Performed: _l/ 'é >3

<l pout-[Flst )

: A -
Survey Area/Unit Decsription Ora,.‘ oy

Survey Survey Point Survey Point Coordinate Gamma Radiation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
Y-l |sese-6s - &g | Le kot | LSYD

—8% | oo oo | 14395
~ 089 Q50 Lo (e Ho©
— 090 Qoo oo 499q
—o9) | g5 oo | 8777
- 092| Koo Lo | Q535
~-o093 | 15 oo | jJoR3ID
094 | 7e° bed | 177481
095 700 Xy 17974
-0t | 750 | 5O | j247
-697 | 8oe | bSO | j144E
-098 BSe | lbso 1HO79
099 | oo | s> | Y24y
- |oo 950 b5 7O X7
~jel |opo | (Y | 63249
_ 0= 50 bs® | LOS5?
~ 102 | jpo | bS6 | 38=C-
- joY | jso bs? | 5357
- lo5 | |5° 702 | 772
- Jjole | Jeo | 760 | 2po0
- |97 | 5O 705 | 34892
- 68 | o0° 702 | So4RA
- leq | 5> | 7e0 | AE3477
- po | Qoo | “we | 8jeo
- b ? 52) 700 e Z
e R Zod 194973 41, __———
Technician Signature W > Reviewed by /m




Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter L2221 / :déf 75 z') , Detector J?A' /,3 #ja
e

2"x2" Nal Detector Collimated Yes or No

Instrument Calibration Date: , Instrument Daily Function Check Performed: 2‘55

Survey Area/Unit Decsription Q@S 7 [{M// j)/ﬂ/ciuﬁy(, ; f/«c/yM [ /:[/% )

Survey Survey Point Survey Point Coordinate Gamma Radiation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
o261 | 9psE 65~ 113 =50 Zo0  (R0919 2099
4 -1 | 8= | 750 | 1309
/ " 15 | &% | 750 | Soo~7
| T G foo 750 | BSS2
17 gso V56 2IH3Y
1R | poo | 750 | BAULST
- 1Y 50 752 | Hpe29
T IR0 | o0 | 752 | 3HZow
-121 ] s> | 950 | 15990
~ | R2] Ree| 725 | 14154
- |ATS| =eoo Hod | |18
- |RH | 150 Zoo | jO7 76
- )Q;’ =) S0 | 29735
-~ 26| 5D | oo | RY/I23
- 1A7 | eoo gez o4y
- 2 | 950 | Koe | (b877
“1Rq | g9 | OO | j0L4R
| _ 122 | 850 | peo | £72Y
- 13 | o | gs0 | X499
- DIAL Gl | g | 5X9]
- 12| eco 85> | 770/
- [24 | ose B0 ’3472{
- 13{ oo X0 2’ Q15
_ |3l | \5® gso | 8A49
\ - 27| Reo | 5O joi4l

Technician Signature W Reviewed by




Gamma Radiation Survey @ UNC's NECR Mine Site

Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter LQQQ( s l’Z 722,’ Detector 5:/ 4 "g ¢# }0

Instrument Calibration Date:

4—54/

2"x2" Nal Detector Collimated >Q Yes or

Survey Area/Unit Decsription SRSE t/)fa oyl S LF’/ % 7[‘ (F/aﬂl/’)/L

No.

, Instrument Daily Function Check Performed: 4

Survey Point Coordinate

Survey Survey Point Gamma Radiation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
Y2b-tf |SE- 65-15F | e | 250 | 873
- 139 | 200 | gso | LIgL
/ ol L 1) Coo | oo | 747
/ -4y 250 | 900 | b3R8
“IMA | Reo | 90 |5=99
“)4dT | S0 | Geo | THHR
— 44 150 | 9o (, Xllo
145 oo QD 5 Kl
~ 4t | 2%° | 95> | L,39/
/4T | B | G5O | 5732
T YR | Zee po®© | Lo9o
)49 | 2z | op2 | o4y
- 150 | 200 oo | K72
»»»»» 151 150 ooo | 5,5
| - 152 jeo |050 | Lls>7
| - ISZ| 206 |O3BO EX1/
| ~isH| R50 |5 | IO
! - 55| Zeo | yoo | LOSR
\ S| Roo | oo | Q205
\ - (57| 150 /oo J2H2 0
\ - |5% | osv goo | 2RAI3
% - (59 | o6 Yoo | 510X
\ “ ko | 950 | Qoo | 49|
- bt | 9od | Q50 | YReS
/ 2| 956 | 950 | HTRY
v - Jetl oo | 950 | 4 ‘7?5;?
Technician Signature W , Reviewed by




Instrumentation : Scaler/Ratemeter 222 / # 55’ 75’ 7/)

Instrument Calibration Date:

2"x2" Nal Detector Collimated

Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

-5 -1l

Yes or

, Detector SM ’3 ‘#30

Survey Area/Unit Decsription C. Cost Drvi a"‘”“ﬂ/ S ‘)'(7’ adt ( /% )

, Instrument Daily Function Check Performed: Z /5"2

Survey Point Coordinate

Survey Survey Point Gamma Radiation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
26 5450 G5-1 o H gvo | 9so | AHY 72
/ 15 | 0 | con | j5us5
— e poo | coo | YRS
— {1677 qso opo Slod
l il 1% Goo | os= | 5000
\ - g | @7 |oso | H54Y3
\ - )70 | oo | oS | oD
- 7 | ooz | 400 Heg2
— )72 65’1" 105 5005
- 173 |90 | joo | 4825
- J74 | Yoo 156 | H592
~ 75| 950 | /5o | 4595
~ 1ML ] peo (50 JSi1o3
~ 77| 0o | 20 | H159
- |778| ¢gso | Rso H15)
- 179 9o | K50 | Yool
- |82 | &5 LSO Yool
- (3( | 80O |20 | 572 |CPS aele
- (32| 752 | Zes | H8LH
- |87 Xos| Zeo | Ho9¥
—131] gso [3ee | dade
~ (BB & | 56 | HRR¥
~ |%b| g0 | 250 H85)
- 187| 750 | 250 | Yoz
| — 159 | Reoc | g0 | )57z
X — 89| Rse ooyt 2 (2349%
Technicia;1 Signature /M , Reviewed by / / M




Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter L 22 7’( ( 5{ W7 & LL; Detector ﬁ”’ ’_3 E 3 30
Instrument Calibration Date: (/”S' // ( , Instrument Daily Function Check Performed: 2
2"x2" Nal Detector Collimated \/ Yes or No. i
Survey Area/Unit Decsription SIQSG [///15’5// | Df W/« (g e’{i"’// [%}
Survey Survey Point Survey Point Coordinate Gamma Radiation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
Y26ty |S256-65-190 | RS | s00 | 9458
[ “(91 | Reo | geo | |12707.
I “)92 |ise | ceo | (,327
— 195 | oo Seo | 10931
— 194 056 Lo 5534
~195 | ose | Heo | 5100
196 100 HEO | 5X0%
197 | 5o | “#° |y350
— | Heo | 5D | )49
_ —199 | 252 | Hso | JpoY!
- Zos | 250 Lod b=
~Rof | Xep Loo | M37/
| - 202 Roo Lss | 15237
| - Zo3 | 2s= Lso | )=RP72R
5 ~2od | 290 | 700 | |b)D2
| - 205 | Reo | e | 11992
‘{ - Ao | (uso Hoo | $Ro(
- Z67| 7e2 Yoo | w2523
“ReY | 7Zo oo | (LY
209 | fov Heao | 0982
1 - A | Sso Yoo | 57750
| “24 [ 850 | wo | 9374
- A2 | oo | so 33
- 2/3 | 750 | 35° | 7oL
) -2y | 702 | 3so sS4
v ~ 25 | wo |22 | biod g,
Technician Signature 7 e , Reviewed by / W




Instrumentation : Scaler/Ratemeter LZZ/Z( (‘( éé/ ZX V) , Detector S /’ A 3 # jO
, Instrument Daily Function Check Performed: kfj

Instrument Calibration Date:

2"x2" Nal Detector Collimated

Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

-5

Yes or

Survey Area/Unit Decsription jﬂj C Z&Sfl ,_wa%f 54114;4/?4/[,5{%)

Survey Point Coordinate

Survey Survey Point Gamma Radijation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
20 [se-Gs— A | s | 2eo | LL7o
[ - A1) 260 | Zee | bl
/ -~ 218 | 750 | 6o | 5L L3
| - 219 oo | Boo | 51,4
— 220 ¥ So L, 60 S52)L
- 22 gHo | Xeo Y24¢
- R22 | Koo | e | )5y
~22% | o | 2o | L)y
\ -224 | e | 2= 9199
\ 225 | so | =56 | 3A3H
| “ 220 | oy |Zto | 7229
k ~R27 | oo | s | 1673 | Fenca
\ - 22 [, GO | oD 3910
\ ~ 229 | Zeo | Ro> | 7227
\ - 230 | 750 | o= | 7bL73
‘g - 2% | Qoo | ROD 5222
- 252 | 2606 Boo 43
~AR33 | 260 | 750 | |03/
=AY | oo | e | /R
~ A2 | zeo | 750 7634
~ 230 | Zoo | o | (27
~ R37| 320 | bSO | LISY
- 238 | 3oo |lwoo | 5953
_ RHA| oo | gs50O | §2/0
) — R4p | Zoov | see s24%
24| | 300 HSO 920 |
Technician Signature QW , Reviewed by ﬂm’




Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation :-Scaler/Ratemeter LZZZ' ( # ‘ ? ¥ 7’) , Detector 5 fo \4’ ’3 4 3/‘)

[nstrument Calibration Date:

o 5L

2"x2" Nal Detector Collimated ‘/ Yes or

/ -
Survey Area/Unit Decsription 5}@5 o Ecis

, Instrument Daily Function Check Performed: - Z 6’»"5 -

£ Do Seputs CF&E )

Survey Survey Point Survey Point Coordinate Gamma Radiation
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
Y2711 |SPSG-G65- R’YZ | 36¢ Hdoo | 5305
/ -247% 25° Hoo | Gg3L
[ ~ 297 | 2oe | yoor | 4335
| - 245 1so_| HOC | 9613
] 24146 | joo | 40O | so¢S | L.ad
| _ 247 | e | Hoo | 5250 | ., e
| — 2uf wo | e | 5217 | Feare
-~ R49 | Zoo | Zeo | |20L79
~ 250 200 Reo 515
- 25/ oo 2o 5715
- 252 b0 2or Solesy
— 53 sB0 | Roo G2 A
- 251 | Yoo | 2o | 5250
- 252 | 302 | 200 | 5RH
WRSL | Roe 200 | (5L5
- 237 | 125 | 200 gyl
_ 258 | yso IR | ¥X96
2 - 259 | 200 | 1% | F2B)
‘\ _ 2Lt Soo joo 77X
\ - 20} Yo o | 7359
\ - - 2b2-| £oo o | LLAG
e P oo /05|
\G V™ 2 [ e 152 | 9392 | p iy
— 25 |2z | 235 | 104
/ - 7L | Roo | 22 10 LS
/ | — 267 | |7 | H4eb | |55y
Technician Signature %’K » Reviewed by / ‘//\/—\M



N

Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation :-Scaler/Ratemeter Z— 222 / d é‘s/ 75/ b) , Detector j /9 4 3

Instrument Calibration Date:
2"x2" Nal Detector Collimated

. vl
Survey Area/Unit Decsription _ § 25T

H3 AL

Yes or

, Instrument Daily Function Check Performed: Z’fii

_______No.
Zast Pravneq flegd” / /:["f/ )

Survey Point Coordinate

Survey Survey Point Gamma Radiation
Date/Time [D/Description Northing Easting Reading, CPM Comments/Notes
Y-2PN_ |SRSE -G5- 2(,8 | | g° So00 | JHoO3
4 — 269 doo | 102 Stei2
I — 270 | 484] Hoo | Hg72
f ~ 20 | Yoo | seo | b2qw
— 292 ‘—/00 be o L/_b~.2(’
— R72 | 474 | Zeo | SR
= 2774 e Zeo | 492/
~R15__| 492 goo | H88Y
\ L —29 85 | Fee | 5297
— —277 Yo Goo 5219
- 279 oo Qoo | t4oy
v X T 299 | 12) | 35° | 543G | Ary, S10Y
7T 280 | 123 1977 [ 5500 | Acieve
— 281 |15 | 952 | 5%Go  |Aven
282 | (o3 oo 53R% Acto,
| v — 233 je° So 92 24 Afr/”:ya 52%9
- ANE 102 | 54385 | Amyp cpsMife.
- 28 | sb g2 | StH3. Arisg o )
-8, | 17 Ro2| ST | Aoy,
VX 287 | 27 245 | 5904 | Ao, 45es
233 | 95— | 172 | 4925 | A0 ‘
- 28% 1129 | |50 SIEA | Arroge |
| v - 29 (27 | 2o | (#1504 A/ré,,(a:sa?
- 21 3y ¢9¢ | 30731 | phand
, - 291 ¢4 il 243—("2 -
\ —. 293 ger 70 | 2e2e .
Technician Signature , Reviewed by /=X
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Insirumentation :-Scaler/Ratemeter LZZZ/ / ﬂ" & '7&/ , Detector ‘S / i '3 I‘JD

[nstrument Calibration Date: -5 -/ , Instrument Daily Function Check Performed: V"/)

2"x2" Nal Detector Collimated o Yes or No.
o -~ - .
Survey Area/Unit Decsription Sese gas/ ﬂ"’“""”ﬁ’(«. J‘/’/“‘/’ A" [ﬁz‘“ﬁ)
-

Survey Point Coordinate

Survey Survey Point Gamma Radiation :
Date/Time ID/Description Northing Easting Reading, CPM Comments/Notes
V271 |sesg-es- 29 "o p| B2 4| 25tsy | Phannd
[ _ —2aC 29| _ceq| 153Y 1
[ ~ 2494 430 eo | 25530 |
-\ 247 Rayy XS] 3035% 2 ]
.,X\/ - vif 1771 ceol YdTy | u |

. /\
Technician Signature W , Reviewed by




Appendix C

Soil Sample Logs

September 1, 2011



NECR East Drainaige SRSE
Soil Sample Log Form

Sample ID Sample Date Sample Description Comments/Notes Tech
SRSE-S5-001 | 4251 |Swrface Soil Sample ) Deptn T=s+ ¥ ,
Jo oo Pt. SrRsE-oco) (ﬂo.u«'m-, ba(’) Vv
SRSE’SS'OOQ Ll,ﬁg—” _Swr-CAC& SO;] .Sump /-1 @J’
Wis5 [P} SRSE-002 (Lavine bd) v¥
§RSE'SS~003 H-25-11 SV‘-"(&CC S'o," Sa.qp[e. a4+ Deph Test Pt ,
lb2s |PL. SREE-003 (Pavime (o) v
SRSE-—SS-OOL' H-25-1) Lurlace Soi’ S'g...,/;/t a-]' ,
135 PJ. SRSE-o004 [ Ravree ng \J
R H.-25-4) Sur-‘:ucc So a', SAM/.:I.-_ ¥ ,D&pﬂl /"@5/’/%#
g Sh’55‘°°5 et Pt SRsE-cos (Pavine {Aﬂ-l) vP
SRYE-35-00w |H-25-11 |Sucface Soil Sample ot
vA
ks 8 P-} SRSE-voL ( Pavine GM)
SRSE'SI-007 y-25-1 Smrﬁace, SG:', Sumplb a.@ )
1710 |01L SRSE-007 Cﬂauvoxc Bd) J
SRSE"Ss"oOS Hoz5-1 Suf'cuct So;) Sa«--/),& q_-p UP
WA Pt SRIE 008 (Priiwe B‘,{)
SRSE-sp-sor | 1257 Dop. Soil Semple at o
1700 Py spse -cog
' ¢ q L-'—ZS”H S“rLA‘C- 50;, Sﬁ-mﬂ'L ﬁJ’ #ﬂm 7Wﬂ},UP
- .Y _ ,
SRSE $8e 1735 p',’, SRSE’OO‘? (ﬁnw'% 6&()
H-25-1) Sa—r-ﬁace Se." gan,a’e t ’
SE-SS-0t0 , . Ny
SRSE-55-0 s Db SRSE-or0 (R pet)
‘(»L?‘(( Sochma Sa\ gtk«\()\( e
/210 P Sese s2< (Gem Gane)




NECR East Drainaige SRSE
Soil Sample Log Form

Sample ID Sample Date Sample Description Comments/Notes Tech
/ 4-23-1 Suclaar. Son\ sgxm\%e_ X
e G mid ve
L tfj-27-1 SuQQw’_e, SadN Sam @\e wX
e e e ) £ 4
ORSE-ss-¢2q | ;g VN SesE - oz (Sovin Beak)
- §-27-N St Sera Se\ SC\“\Q\«?’ @:\X
\[Srse- 55 -en 2.3 . SesE- S (favine Bed) ve
‘ F-23- 1 | SoSeen SeN Saode ads [Dep P J=5+~ Pit
SRASE- S ol Y Vo
1235 ®x. sesE- o (Ravine Baod
| 27 -4 SO -y Lo\ Sc\“\*?\i‘. ‘3§ v
V| S&SE-Ss-63n | : - ¢
I24¢g ?’\ SRSE —031—((0‘4\ 06:/1(0)
N ;\\\ L}-Z?" \\ §\1<Q'C“kl?_- %‘(_..\ SC\W\‘& L‘&'
{ 7 5‘,‘ & -5 "051- o -
NI e bz | k. 5SS ¢S (Movi Pank) ve
H-27-0 | Socleta SoN Saae X
i ) ve
N SASE- SS I3 [ & VWy Se.sS -0\ (Rabuive &&«()
Y~27-\ '5\.{‘:26»142__,&;&“\ %3&({@:&. ad< _D@f)” resr S
\ [sasE -s-oiy || | ‘ , ve
1254 X DRSS - oWy /ﬂav:‘ne— bey
’\\ : q-z27 -1\ Du?, Soel Sou o Qv &< Ve
AGLE -SP- CoL — | 7 '
SasE -5 1268 V. ST O\
\ -2 Soclere S\ Qo\u\%ﬁ, S
o 55 =33 » e
[PRSETETO L 12s8 | on sass - 03¢ (Seuh Bek) )
. -2\ [So<fore  Sox\ SQ(‘\\Q\&. oS<.
\ <e.55-S5-0IS | | _ - ve
3o | W\ eSO Peuine bed)
g-27-U1 | Socihota. SON Seumae X ,
- \5&5’6'35”03cm — 2y A ve
1205 V. SRSSTO3@ (Sewh n]




NECR East Drainaige SRSE
Soil Sample Log Form

Comments/Notes

N\

Sample ID Sample Date Sample Description Tech
G-z [S0cCoze. SwiN S‘c\“\Q\Q P -
SASESS~Gllg 4270 |Soctes Son Seagre o3 PerM T Y Ve
| 130F  ox. sasa-eva (Levie Bed)
L("'Z?‘" 'SQTCC*.;_ sSoN Sqﬁ\ﬁ (6§
SRSG-S5-0%G | VP
131 &, SesE — oSG (Novm {]my
SRSF-ss-6n | H-F7-1 Sur o Soil Somd Y
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NECR East Drainaige SRSE
Soil Sample Log Form

Sample ID Sample Date Sample Description Comments/Notes Tech
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Sample ID Sample Date Sample Description Comments/Notes Tech
- T4 1 Y -y - 5 ”.z \ .
S-ASé $B-09% 1| y/-28 /[ [Subsuilbc {w/fﬁ*?eapfagfi’g:ﬁh \}cl/‘hﬂ\{ 4%/4'-1;«4—
@ /oS aSsesref /0
SRSE -58-045, 1.6 |of 28~ /! 4¢ it (PP Ses€-obs
~ [
@13 @ j-o'depli Y L
SRsEz-58 -291 /0 of.25-( v y » Q'Pf'SRJE 27/
/78 C to deaty L ve
SRSE-SB 10!, 10 |f 211 . re ¢ @pt SRSE 10!
e 115 Cr-o' detp “ v,
é
KRSE -5SB- 19¥, 10" | 4-285 11 P r " CptsrsE -178
€ 1280 40 C /-0 Aeep “ ve
SRSE -SB- 244, 10" | of-28-11 | ,, “ " @pt SRSE -26Y
/230 @ o’ deep y vo
SRSt 58237, 10 |y 28 11 | n 1" v @ p?SRSE -237
2 6 lf{e ¢
Pr23y7 / N . /p
SRSC -56- 123,10 (287 | o 7 C Pl SRSE-123
Cr2y2 /0" desf u 4
SRSE -SB-135 10| 4-28 1 o ' 1 O pF SRSE-13S v
’ @ /2SS /-0’ deep 4
5&55’5‘6’/03/#" ‘/-’Zg*‘/( n” 1" " @Pfft?fé-/oj /ﬂ
© 1310 /0" deep N




Appendix D
Field Soil Gamma Radiation Screening Procedure
Field Soil Gamma Radiation Screening Forms

Onsite Gamma Spectroscopy Results

September 1, 2011



Field Soil Gamma Radiation Screening Procedure
1.0 Introduction

This field soil screening procedure for Ra-226 consists of measuring 609 KeV peak gamma radiations of
Bi-214, a decay product of Ra-226 through Rn-222. The 609 KeV gamma radiation counts of the sample
soil is compared to a reference soil from the Site with a known Ra-226 concentration for field screening.
Although the Rn-222 is a gas and the soil is not sealed, the soil retains over 70% of Rn-222 gas within the
soil matrix, resulting in a significant amount of Bi-214 decay product and its gamma radiations. Bi-214
609 KeV gamma radiation is at fairly high intensity (46%) and isolated, which minimizes interference from
other energy gamma radiations. For a quick estimate of Ra-226 in soil, a reference soil with a known Ra-
226 concentration (similar to screening level), which is not previously sealed, the 609 KeV gamma
radiation level of Bi-214 can be measured (pulse height analysis) for field screening. A single channel
analyzer (SCA), such as Ludlum L221 integrated with Ludlum 44-20 3x3 Nal scintillation detector can be
used to measure radiation of a particular energy of Bi-214. The sample is then placed in a counting
chamber (plastic bag lined 1.5 inch thick x 7.5 Inch ID x 12 inch tall lead ring collimator with a 1.5 inch
thick lead bottom shield). The heavily shielded counting chamber lowers the background counts thus
lowers the detectable concentration. The 3x3 Nal detector lined with a plastic sheet is then placed on the
sample inside the chamber and 609 KeV gamma radiation counts are obtained and compared to the
reference soil and sample soil for field screening.

2.0 L2221/44-20 Window Operation and Energy Calibration Procedure
The following procedure calibrates threshold directly in keV.
1. Place RATEMETER multiplier switch to LOG position.
2. Unscrew and remove CAL cover.
3. Press HV pushbutton. The HV should read out on the display directly in volts. While
depressing the HV pushbutton, turn HV potentiometer maximum counterclockwise. The HV
should be less than 50 volts.

4. Depress the THR pushbutton. Turn the THR potentiometer clockwise until 652 displays.

5. With WIN IN/OUT switch IN, depress the WIN pushbutton. Turn the WIN potentiometer until
20 appearson the display.

6. Switch WIN IN/OUT to OUT.

7. Connect the probe (Ludlum 44-20)and expose to Cs-137 source.

8. Increase HV (if HV potentiometer is at minimum, it will take approximately 3 turns before any
change is indicated). While increasing the HV, observe the log scale of the ratemeter. Increase

HV until ratemeter indication occurs.

9. Switch WIN IN/OUT switch to IN.

SOP-4 Field Soil Screening for Ra-226 Page 1



3.0

10.

11.

12.

13.

14.

Turn the HV control until maximum reading occurs on the log scale. Increase HV until reading
starts to drop off, then decrease the HV for maximum reading.

Turn RATEMETER selector switch to the X1K position.

Press ZERO pushbutton and release. If meter does not read, switch to a lower range until a
reading occurs.

Carefully adjust HV potentiometer until maximum reading is achieved on the range scale. The
instrument is now peaked for Cs137 on both the LOG and Linear scales. Record HV for energy
calibration.

NOTE: When the THR control is adjusted, the effective window width remains constant. As an
example, if the THR is set at 559, the WIN at 100, a 609 KeV peak +559 (100 divided by 2) will be
centered in the window. Then the threshold point is equivalent to 559 KeV with a 100 KeV
window and calibrated for 100 KeV per turn. Now if the thresh hold is reduced to 250, the
threshold is equivalent to 250 KeV, but the window (100) is still equal to 100 KeV. Proportionally,
this represents a broader window.

Set THR at 559 and window at 100 for Bi-214 609 KeV (559 to 669 KeV ROI) gamma radiation
measurement. Expose the detector with a 1% Uranium ore function check source and obtain a
one minute counts. Remove the function check source and obtain a one minute background
counts.

Field Soil Screening Procedure

Setup the L2221 parameters (HV, Threshold and Window) obtained during energy calibration
above and connect the 44-20 detector. Make sure the window toggle switch is in the IN position.

Setup the counting chamber shield in back of pick-up truck.

Perform function check with 1% Uranium ore function check source.

Line the counting chamber by inserting a plastic bag to prevent cross contamination.

Obtain one gallon of reference soil. Place approximately 1 inch of soil at the bottom of the lined
chamber. Place plastic sheet lined (to prevent cross contamination) 44-20 detector facing crystal
down and on top of the one inch soil bed in the center of the chamber. Placed remainder of the
one gallon soil around the detector without any void. Sample is wrapped around the detector
crystal, similar to the Marinelli Beaker geometry to provide the best counting efficiency.

Obtain a 5-minute integrated count with L2221 in Scaler mode and record.

Remove detector, and the soil with liner bag. Insert new plastic bag in the chamber for liner, and

re-line detector with new plastic sheet. Repeat step 5 and 6 for sample soil (one gallon). Change
counting chamber liner and detector liner between every sample.

SOP-4 Field Soil Screening for Ra-226 Page 2



Instrument Calibration Date: fi 5. lﬁ

AVM Environmental Services, Inc.
Ficld Test Pit soil sample Gamma Radiation Screening Form
NECR East Drainaige SRSE

1 Gallon Soil sample in lined 1.5 inch thick lead Ring (col]lmator) with 3 inch thick steel bottom shield
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AVM Environmental Services, Inc.
Field Test Pit soil sample Gamma Radiation Screening Form

NECR East Drainaige SRSE

Instrumentation ; Scaler/Ratemeteerzv’ ( ﬁ ég 7? ‘9 Detector L L/ 4( -0 bad ,0 K 251?)’73

Instrument Calibration Date: 4’{ "/

1 Gallon Soil sainple in lined 1.5 inch thick lead Ring (collimator) with 3 inch thick steel bottorn shield
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AVM Environmental Services, Inc.
Soil Sample Routing Log

-~ = ~
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AVM Environmental Services, Inc.
NECR SRSE Gamma Spectroscopy Run Data

Technician VP

Sample Results, Ra-226 pCi/gm

sample Seal Date | Sample Count | CONC @ Projected
L Sample 1D Sample Date &Time Date & Time | Ingrowth | MDC conc
1 SRSE-SB-001 @7.5' | 4/28/2011 | 4/29/1112:51 5/4/11 15:00 1.5 0.5 1.7+/-0.3
2 SRSE-SB-003 @2.5' | 4/28/2011 | 4/29/1112:51 5/4/1115:23 1.8 0.5 2.0+/-0.3
3 SRSE-SB-005 @2.5' | 4/28/2011 4/29/1112:51 5/4/11 15:44 1.7 0.5 1.9+/-0.3
4 SRSE-SB-005 @5.0' | 4/28/2011 4/29/1112:51 5/4/11 16:06 0.8 0.5 0.9+/-0.3
5 SRSE-SB-009 @2.5' | 4/28/2011 | 4/29/1112:51 5/4/11 16:27 0.7 0.5 0.8+/-0.3
6 SRSE-SB-012 @2.5' | 4/28/2011 | 4/29/1112:51 5/4/11 16:49 0.9 0.5 1.0+/-0.3
7 SRSE-SB-014 @5.0' | 4/28/2011 4/29/1112:51 5/4/1117:10 0.5 0.5 0.6+/-0.2
8 SRSE-SB-016 @2.5' | 4/28/2011 4/29/1112:51 5/4/1117:32 1.8 0.5 2.0+/-0.3
9 SRSE-SB-018 @2.5' | 4/28/2011 | 4/29/1112:51 5/4/1117:53 1.7 0.5 1.9+/-0.3
10 SRSE-SB-020 @2.5' | 4/28/2011 4/29/1112:51 5/4/1118:15 2.8 0.5 3.1+/-0.4
11 SRSE-SB-020 @5.0' | 4/28/2011 | 4/29/1112:51 5/4/1118:36 1.2 0.5 1.4+/-0.3




IP0,0,1016,1016;5C0,300,0,

INSP1PP1TROWUOPWO

300;

MCA #1 - Canberra S100 - RAS3.MCA - RAS3, 99.2 pCi/g std

~— Tag Number: 2373
Report Group: Full
Group Size: 4096
Elapsed Live Time:
Elapsed True Time:
Dead Time:

From(keV)

ROI # To (keV)
1 217.5
265.3

2 269.9

N 319.9
3 323.0
390.4

4 554.8
667.9

5 1051.3
1185.5

6 1663.2
1942.5

Readout:

Wed 04 May 2011 @ 14:35:12

Acquire Started: Wed 04 May 2011 @ 14:08:53

20.00 min.
20.35 min.
1.70 %

REGION OF INTEREST REPORT

Integral Area Peak (keV)
CPS $Error FWHM (keV)
91706 20701 241.6
76.42 7.02 21.60

106119 37601 295.0
88.43 3.92 24 .49
142201 79882 352.6
118.50 2.10 29.23
94456 64517 610.6
78.71 2.34 42.19
28765 12642 1116.7
23.97 9.21 53.21
23269 12037 1767.1
19.39 11.51 49 .01



iru,u, LUl6,1016;8C0,300,0,300;
INSP1PP1TROWUQOPWO

MCA #1 - Canberra S100 - BK050411.MCA - BKG Sugar 800 g

Tag Number: 2374 Readout: Wed 04 May 2011 @ 14:58:30
Report Group: Full Acquire Started: Wed 04 May 2011 @ 14:36:44
Group Size: 4096
Elapsed Live Time: 20.00 min.
Elapsed True Time: 20.01 min.
Dead Time: 0.06 %
REGION OF INTEREST REPORT
From(keV) Integral Area Peak (keV)
ROTI # To (keV) CPS $Error FWHM (keV)
1 217.5 546 -0 221.1
265.3 0.46 33523.43 0.69
2 269.9 469 -89 271.0
- 319.9 0.39 145.40 0.64
3 323.0 632 145 346.5
390.4 0.53 99.41 0.82
4 554.8 666 48 588.2
667.9 0.56 436.52 0.82
5 1051.3 418 76 1093.3
1185.5 0.35 222.39 1.34
6 1663.2 337 23 1836.8
1942.5 0.28 988.40 0.77



srv,uU,LULD,1ULlD;;SCU,300,0,300;
INSP1PP1TROWUOPWO

MCA #1 - Canberra S100 - SRSE0175.MCA - SRSE-SB-001@7.5' 4-28-11

Tag Number: 2375 Readout: Wed 04 May 2011 @ 15:22:23
Report Group:  Full Acquire Started: Wed 04 May 2011 @ 15:00:31
Group Size: 4096
Elapsed Live Time: 20.00 min.
Elapsed True Time: 20.03 min.
Dead Time: 0.13 %
REGION OF INTEREST REPORT
From(keV) Integral Area Peak (keV)
ROI # To (keV) CPS %Error FWHM (keV)
1 217.5 5871 1907 236.1
265.3 4.89 18.16 8.74
2 269.9 3262 449 308.5
L 319.9 2.72 65.47 0.82
S
3 323.0 3864 955 353.6
390.4 3.22 36.77 3.08
4 554.8 3403 1361 593.2
667.9 2.84 28.24 5.62
5 1051.3 1504 166 1114.8
1185.5 1.25 200.45 0.51
6 1663.2 737 361 1860.6
1942.5 0.61 70.33 0.51



i1FPU,u,1lULl6,1016;5C0,300,0,300;
INSP1LPP1TROWUOPWO

MCA #1 - Canberra S100 - SRSE0325.MCA - SRSE-SB-003@2.5' 4-28-11

Tag Number: 2376 Readout: Wed 04 May 2011 @ 15:43:49
Report Group: Full Acquire Started: Wed 04 May 2011 @ 15:23:13
Group Size: 4096

Elapsed Live Time: 20.00 min.

Elapsed True Time: 20.03 min.

Dead. Time: 0.13 %

REGION OF INTEREST REPORT

From(keV) Integral Area Peak (keV)

ROI # To (keV) CPS $Error FWHM (keV)
1 217.5 4790 ) 1465 - 236.3
265.3 3.99 21.60 18.16

2 269.9 3169 502 291.8

- 319.9 2.64 57.15 1.03
3 323.0 3848 1297 353.0
390.4 3.21 25 .51 6.05.

4 554.8 3258 1538 598.8
667.9 2.71 23.02 6.92

5 1051.3 1416 451 1065.3
1185.5 1.18 62.84 0.78

6 1663.2 701 262 1734 .4
1942.5 0.58 104.32 0.51



acu,u,LuLo,1ULlb;5C0,300,0,300;
INSP1PP1TROWUOPWO

MCA #1 - Canberra S100 - SRSE(0525.MCA - SRSE-SB-005@2.5' 4-28-11

Tag Number: 2377 Readout: Wed 04 May 2011 @ 16:05:27
Report Group: Full Acquire Started: Wed 04 May 2011 @ 15:44:47
Group Size: 4096

Elapsed Live Time: 20.00 min.

Elapsed True Time: 20.03 min.

Dead Time: 0.13 %

REGION OF INTEREST REPORT

From(keV) Integral Area Peak (keV)

ROI # To (keV) CPS $Error FWHM (keV)
1 217.5 5033 1743 235.1
265.3 4.19 18.13 17.55

2 269.9 3227 341 286.4

i 319.9 2.69 87.09 0.67
3 323.0 3810 950 349 .4
390.4 3.17 36.67 3.01

4 554.8 3348 1171 612.3
667.9 2.79 33.78 1.56

5 1051.3 1385 233 1122.1
1185.5 1.15 132.13 1.03

6 1663.2 787 662 1813.3

1942.5 0.66 22.88 0.75



1rv,v,1016,1016;SC0,300,0,300;
INSP1PP1TROWUOPWO

MCA #1 - Canberra S100 - SRSE0550.MCA - SRSE-SB-005@5.0' 4-28-11

Tag Number: 2378 Readout: Wed 04 May 2011 @ 16:26:42
Report Group: Full Acquire Started: Wed 04 May 2011 @ 16:06:11
Group Size: 4096

Elapsed Live Time: 20.00 min.

Elapsed True Time: 20.02 min.

Dead Time: 0.12 %

REGION OF INTEREST REPORT

From(keV) Integral Area

ROT # To (keV) CPS $Error
1 217.5 4446 1447
265.3 3.70 20.82

2 269.9 2793 514
319.9 2.33 51.69

3 323.0 3249 649
390.4 2.71 51.04

4 554.8 2839 662
667.9 2.37 59.49

5 1051.3 1303 27
1185.5 1.09 1204 :20

6 1663.2 640 -176
1942 :5 0.53 210.34

Peak (keV)
FWHM (keV)

236.0
12.69

289.4
1.90

348.8
1.70

604 .6
7.23

1061.8
0.85

1898.3
0.68



Gy mmme g aviU, DLWV, 33UV, U, 300

INSPLPP1LTROWUOPWO

MCA #1 - Canberra S100 - SRSE0925.MCA - SRSE-SB-009@2.5' 4-28-11

Tag Number: 2379 Readout: Wed 04 May 2011 @ 16:48:44
Report Group: Full Acquire Started: Wed 04 May 2011 @ 16:27:41
Group Size: 4096

Elapsed Live Time: 20.00 min.
Elapsed True Time: 20.02 min.
Dead Time: 0.11 %

REGION OF INTEREST REPORT

ROI #

From(keV)
To (keV)

217.5
265.3

269.9
319.9

323.0
390.4

554.8
667.9

1051.3
1185.5

1663.2
1942.5

Integral
CPS

4461
3.72

2648
2.21

3212
2.68

2758
2.30

1301
1.08

680
0.57

Area
$Error

1566
18.94

114
243.78

645
51.07

581
67.73

25
1300.98

115
267.80

Peak (keV)
FWHM (keV)

236.4
20.89

295.7
0.77

342.9
4.44

589.6
1.03

1130.8
0.68

1795.0
0.77



tfu,vU,l1uUl0, 1ULD;5CU, 300,0,300;
INSP1PP1TROWUOPWO

MCA #1 - Canberra S100 - SRSE1225.MCA - SRSE-SB-012@2.5' 4-28-11

— Tag Number: 2380 Readout: Wed 04 May 2011 @ 17:10:06
Report Group: Full Acquire Started: Wed 04 May 2011 @ 16:49:31
Group Size: 4096
Elapsed Live Time: 20.00 min.

Elapsed True Time: 20.02 min.
Dead Time: 0:11 %

REGION OF INTEREST REPORT

From (keV) Integral Area Peak (keV)

ROI # To (keV) CPS $Error FWHM (keV)
1 217.5 3912 983 234.6
265.3 3.26 30.09 12.31

2 269.9 2482 360 278.5
319.9 2.07 70.93 0.71

3 323.0 2947 867 348.1
390.4 2.46 34.35 3.64

4 554 .8 2531 650 612.3
667.9 2.11 56.40 1.48

5 1051.3 1166 -266 1147.6
1185.5 0.97 128.55 0.68

6 1663.2 640 264 1770.7
1942.5 0.53 96.02 1.28



Ir0,0,1016,1016;SC0,300,0,300;
INSP1PP1TROWUOPWO

MCA #1 - Canberra S100 - SRSE1450.MCA - SRSE-SB-014@5.0' 4-28-11

. Tag Number: 2381 Readout: Wed 04 May 2011 @ 17:31:28
Report Group: Full Acquire Started: Wed 04 May 2011 @ 17:10:56
Group Size: 4096
Elapsed Live Time: 20.00 min.

Elapsed True Time: 20.02 min.

Dead Time: 0.10 %
REGION OF INTEREST REPORT

From(keV) Integral Area Peak (keV)
ROI # To (keV) CPS %Error FWHM (keV)
1 217.5 3855 1321 235.7
265.3 3.21 21.00 14.78
2 269.9 2305 195 272.0
N 319.9 1.92 130.00 0.51
3 323.0 2639 267 354.8
390.4 2.20 118.20 1.32
4 554.8 2313 190 592.4
667.9 1.93 204.03 0.90
5 1051.3 1112 241 1091.0
1185.5 0.93 111.67 1.11
6 1663.2 565 -125 1767.7
1942 .5 0.47 271.57 Q.69



irv,v,lulb, LULL;5CU,300,Q0,300;
INSP1PP1TROWUOPWO

MCA #1 - Canberra S100 - SRSE1625.MCA - SRSE-SB-0l16@2.5' 4-28-11

Tag Number: 2382 Readout: Wed 04 May 2011 @ 17:52:58
Report Group: Full Acquire Started: Wed 04 May 2011 @ 17:32:23
Group Size: 4096

Elapsed Live Time: 20.00 min.

Elapsed True Time: 20.03 min.

Dead Time: 0.14 %

REGION OF INTEREST REPORT

From (keV) Integral Area Peak (keV)

ROI # To (keV) CPS $Error FWHM (keV)
1 217.5 5802 2082 234 .3
265.3 4 .84 16.17 12.44

2 269.9 4127 611 286 .8

\_ 319.9 3.44 53.85 0.94
3 323.0 5163 1328 349 .1
390.4 4 .30 30.39 7.32

4 554.8 4019 1412 605.9
667.9 3.35 30.66 4.10

5 1051.3 1751 226 1150.1
1185.5 1.46 156.96 0.95

3) 1663.2 925 235 1748.0
1942.5 0.77 145.51 0.51



1rU,U,1016,1016;8C0,300,0,300;
INSP1PP1ITROWUOPWO

MCA #1 - Canberra S100 - SRSE1825.MCA - SRSE-SB-018@2.5' 4-28-11

4
[\

-~ Tag Number: 2383 Readout: Wed 04 May 2011 @ 18:16:29
Report Group: Full Acquire Started: Wed 04 May 2011 @ 17:53:41
Group Size: 4096
Elapsed Live Time: 20.00 min.

Elapsed True Time: 20.02 min.
Dead Time: 0.12 %

REGION OF INTEREST REPORT

From (keV) Integral Area Peak (keV)

ROTI # To (keV) CPS $Exrror FWHM (keV)
1 217.5 4509 1487 234.8
265.3 3.76 20.35 19.29

2 269.9 3666 186 291.0

— 319.9 3.06 174.84 1.54
3 323.0 4424 1694 347.1
390.4 3.69 20.27 14 .45

4 554.8 3583 1003 603.0
667.9 2.99 42.82 7.16

5 1051.3 1396 525 1124.8
1185.5 1.16 51.48 0.86

6 1663.2 933 306 1781.2
1942.5 0.78 106.73 0.51



1rv,v,1Uulb, LULL;SCU,300,0,300;

INSP1PP1TROWUOPWO
MCA #1 - Canberra S100 - SRSE2025.MCA ~ SRSE-SB-020@2.5'
Tag Number: 2384 Readout: Wed 04 May 2011 @ 18:35:44
Report Group: Full Acquire Started: Wed 04 May 2011 @ 18:15:04
Group Size: 4096
Elapsed Live Time: 20.00 min.
Elapsed True Time: 20.03 min.
Dead Time: 0.15 %
REGION OF INTEREST REPORT
From (keV) Integral Area Peak (keV)
ROI # To (keV) CPS %Error FWHM (keV)
1 217.5 6313 1849 235.5
265.3 5.26 19.81 9.03
2 269.9 4799 1283 293.3
319.9 4.00 25.85 7.32
3 323.0 5957 2155 340.6
390.4 4.96 18.78 8.28
4 554.8 4780 2039 589.3
667.9 3.98 21.86 6.95
5 1051.3 1939 196 1076 .4
1185.5 1.62 193.26 0.95
6 1663.2 1133 443 1729.6
1942.5 0.94 77.34 0.86

4-28~11



Ir0,0,1016,1016;SC0,300,0,300;
INSP1PP1TROWUOPWO

MCA #1 - Canberra S$100 - SRSE2050.MCA - SRSE-SB-020@5.0' 4-28-11

K"‘ Tag Number: 2385 Readout: Wed 04 May 2011 @ 19:20:27
Report Group: Full Acquire Started: Wed 04 May 2011 @ 18:36:35
Group Size: 4096
Elapsed Live Time: 20.00 min.

Elapsed True Time: 20.03 min.

Dead Time: 0.13 %
REGION OF INTEREST REPORT

From(keV) Integral Area Peak (keV)
ROI # To (keV) CPS %Error FWHM (keV)
1 217.5 5033 1580 235.2
265.3 4.19 20.42 13.67
2 269.9 3158 200 284.2
. 319.9 2.63 150.50 0.86
3 323.0 3846 694 346.0
390.4 3.20 52.54 4.59
4 554.8 3346 1223 593.5
667.9 2.79 31.97 1.90
5 1051.3 1483 300 1132.6
1185.5 1.24 104.17 0.51
6 1663.2 744 -135 1764.9

1942.5 0.62 285.37 0.85
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SRSE Updated Gamma Radiation Level to Surface Soil Ra-226 Concentration Correlation Data

2011 East Drainage Area SRSE Correlation
Data IRA Correlation Data 2008 SRSE Correlation Data
Survey Point ID Gamma Radiation Ll:?;zt:g::" Survey Point ID Gamma Radiation Ll:?;zt:g::" Survey Point ID Gamma Radiation L":{:‘:;";‘:QL:‘;"
Level (CPM) . Level (CPM) . Level (CPM) .
(pCi/g) (pCi/g) (pCi/g)
SRSE-GS-021 11,705 13.4 SSPT-046 4523 1.7 home-014 10488 9.2
SRSE-GS-025 10,317 9.7 SSPT-049 4644 1.0 home-105 20401 18.7
SRSE-GS-029 4,919 26 SSPT-053 5155 1.5 home-112 5606 3.4
SRSE-GS-032 5,458 3.9 SSPT-057 4829 1.5 home-130 24105 28.5
SRSE-GS-034 7,054 3.7 SSPT-061 5565 2.3 home-146 8176 53
SRSE-GS-036 4,619 2.0 SSPT-064 5070 2.1 home-148 5697 2.5
SRSE-GS-038 4,434 1.5 SSPT-132 4617 1.1 home-149 4846 2.0
SRSE-GS-040 4,538 1.6 SSPT-136 4730 1.5 home-151 5169 5.4
SRSE-GS-041 18,331 21.9 SSPT-140 4651 1.8 home-153 5522 0.9
SRSE-GS-045 9,237 8.0 SSPT-144 4131 2.2 home-154 5186 2.5
SRSE-GS-049 11,335 10.2 SSPT-147 4131 0.7 home-155 4649 0.7
SRSE-GS-054 4,741 2.1 SSPT-172 4924 1.1 home-156 5064 1.5
SRSE-GS-056 4,696 22 SSPT-181 4660 1.1 home-157 5678 2.0
SRSE-GS-058 4,515 1.9 SSPT-185 4473 1.2 home-158 5794 2.9
SRSE-GS-090 4,588 13 SSPT-189 4518 0.5 home-159 4860 1.3
SRSE-GS-065 5,856 5.9 SSPT-213 5077 36 home-160 5121 1.7
SRSE-GS-092 9,377 13.8 SSPT-215 4222 1.5 home-161 5551 2.5
SRSE-GS-101 53,436 64.5 SSPT-235 4190 1.2 home-162 14628 17.1
SRSE-GS-103 8,150 15.5 SSPT-239 4634 1.7 home-163 4692 1.1
SRSE-GS-123 10,441 21.5 SSPT-243 4317 1.3 home-164 4461 0.9
SRSE-GS-198 13,661 25.3 SSPT-264 4562 1.0 home-165 4650 1.1
SRSE-GS-224 9,588 19.2 SSPT-269 4630 2.0 home-167 5588 4.1
SRSE-GS-237 6,159 3.6 ZANSSO1 4491 1.2 home-168 5563 3.2
SRSE-GS-264 10,178 8.7 ZANSS02 4680 0.9 home-170 7166 9.5
SRSE-GS-279 5,104 1.9 ZANSS07 4838 2.0 home-171 4810 1.8
SRSE-GS-283 5,239 2.0 ZANSS08 4567 1.2 home-172 6388 4.4
SRSE-GS-288 4,925 0.9 Z4NSS09 4769 0.9 home-173 5355 1.4
SRSE-GS-290 6,329 43 home-174 6374 2.5
SRSE-GS-291 30,731 345 home-175 4939 1.9
home-176 5291 1.2
SRSE Updated Gamma Radiation Level to Soil Ra-226 Concentration Regression home-177 5821 17
Analysis home-182 7526 48
80 home-57 7577 46
home-86 6206 2.9
. tp-103 7650 3.2
y =0.0013x - 4.3582 tp-107 4781 09
R2=0.9157 / tp-115 5663 0.9
3 60 tp-125 5628 2.9
g tp-127 6995 4.1
g‘ s tp-129 6246 2.1
= tp-133 8706 3.8
o
b= tp-137 11143 8.9
g 40 vent-103 3915 0.6
] o vent-104 3565 0.9
2 vent-112 4884 2.9
~ 30
© vent-113 3791 0.8
% vent-124 4432 1.2
n vent-136 4155 0.3
vent-147 5661 1.1
vent-148 3195 0.6
vent-160 4222 1.9
vent-166 5758 3.1
vent-170 3384 0.5
e § é % g é g § é é é % g vent-179 4901 1.4
- — ~ ~ ® ] < < n n © vent-180 4315 1.8
vent-185 3800 0.8
Gamma Radiation Level Counts, CPM vent-192 3546 06
vent-196 4039 11
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Laboratory Data Consultants, Inc.

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009

AAAALLLRARLL L

[ ¥ — Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439

MWH Americas, Inc. July 25, 2011
10619 South Jordan Gateway, S-100

Salt Lake City, Utah 84124

ATTN: Mr. Craig Moore

SUBJECT: NE Church Rock Site, SRSE East Ravine, Data Validation
Dear Mr. Moore,

Enclosed are the final validation reports for the fraction listed below. These SDGs
were received on July 7, 2011. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 25807:
SDG # Fraction
C11050032, C11050892, C11050626 Radium-226

The data validation was performed under EPA Level llI/IV guidelines. The
analyses were validated using the following documents, as applicable to each
method:

o USEPA, Contract Laboratory Program National Functional Guidelines
for Inorganic Superfund Data Review, January 2010

o Multi Agency Radiological Laboratory Analytical Protocols (MARLAP)
Manual, July 2004
Please feel free to contact us if you have any questions.
Sincerely,
Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGINWWH\WECR\25B07COV.wpd



86 Pages-DL

Attachment 1
| 5010 - LDC #25807 (MWH Americas, Inc.-Salt Lake City, UT / NECR SRSE East Ravine) Project #
(3)
DATE | DATE |Rad-226

DC SDGH# REC'D | DUE [(901.1))

Matrix: Water/Sediment WISIW|SIWI|SIW|SIWISI|IW|S|IWIS|IW|S|W|ISIW|S|IW|]SIWI|S|W wWls |w W|S
A C11050032 07/07/11|07/28111| 0 | 56

B 11050892 orio7rd|o7/28/11] o

c C11050626 - |o7/14711]|0804/11{ 0 | 6

c C11050626  |07/14/11|08/04/11 |l01|ﬂ|
(rota) AILR o|7zlolololo]o|lolofo|o|lo]|lo]olo|lo]o]lo|lo]lo]lolojo]o|o]o olo]o 0 |72

Shaded cells indicate Level IV validation {all other cells are Level )l review and calibration data validation only). These sample counts do not include MS/MSD, and DUPs

258075 T.wpd




Project/Site Name:
Collection Date:

LDC Report Date:

Matrix;

Parameters:

Validation Level:

Laboratory:

LDC Report# 25807A29a

Laboratory Data Consultants, Inc.
Data Validation Report

NE Church Rock Site, SRSE East Ravine
April 25 through April 27, 2011

July 19, 2011

Soil

Radium-226

EPA Level I

ENERGY Laboratories

Sample Delivery Group (SDG): C11050032

Sample Identification

SRSE-S5-001
SRSE-55-002
SRSE-S5-003
SRSE-$5-004
SRSE-55-005
SRSE-55-006
SRSE-§S5-007
SRSE-SS-008
SRSE-SD-001
SRSE-SS8-009
SRSE-S$S8-010
SRSE-§$S8-025
SRSE-8S045
SRSE-85-029
SRSE-SS011
SRSE-SS012
SRSE-55032
SRSE-35052
SRSE-SS013
SRSE-S5049

SRSE-SS014

SRSE-SD-002
SRSE-55-034
SRSE-§5-015
SRSE-55-036
SRSE-S$S-054
SRSE-SS-016
SRSE-S5-056
SRSE-SS-017
SRSE-SS-038
SRSE-55-058
SRSE-SS-018
SRSE-SD-003
SRSE-S5-019
SRSE-S5-020
SRSE-85-040
SRSE-55-060
SRSE-55-021
SRSE-5S5-041
SRSE-SD-004

VALOGINIMWHINECR\25807AZ9A_ MW3.DOC

SRSE-SS-200
SRSE-55-287
SRSE-55-283
SRSE-SS8-279
SRSE-S58-135
SRSE-58-123
SRSE-88-237
SRSE-58-103
SRSE-58-101
SRSE-S5-291
SRSE-SD-005
SRSE-58-092
SRSE-8S-065
SRSE-SS8-224
SRSE-55-198
SRSE-55-264
SRSE-5S-009

SRSE-5S8-291DUP

DUP

SRSE-58049DUP

SRSE-55-038

DUP

SRSE-SD-004DUP



Introduction

This data review covers 61 soil samples listed on the cover sheet. The analyses were per
EPA Method 901.1 for Radium-226.

This review follows the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract Laboratory
Program National Functional Guidelines for Inorganic Superfund Data Review (January
2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical advisory nature.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN'MWHWECR\26807A29A_MW3.DOC



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

II. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each detector and each radionuclide.
Self absorption factors were determined for each sample when applicable.
lil. Continuing Calibration

Continuing calibration and background determination were performed at the required
frequencies. Results were within [aboratory control limits.

IV. Blanks

Method blanks were reviewed for each matrix as applicable with the following exceptions:

Sample Isotope Finding Criteria Flag AorP
All samples in SDG Radium-226 More than twenty samples No more than twenty None P
C11050032 associated to a method samples to be associated
blank, to a method blank.

Blank results were less than the reported detection limits.

No field blanks were identified in this SDG.

V. Matrix Spike/Matrix Spike Duplicates

A matrix spike (MS) analysis was not required by the method.
VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VII. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable with the following
exceptions:

VALOGINMWHINECR\25807A28A_ MW3.D0OC 3



Sample

Isotope

Finding

Criteria

Flag

AorP

All samples in SDG
C11050032

Radium-226

More than twenty samples
associated to a laboratory
confrol sample.

No moere than twenty samples
to be associated to laboratory
confrol sample.

None

Percent recoveries (%R) were within QC limits.

VIll. Minimum Detectable Activity (MDA)

All minimum detectable activities met required detection limits.

IX. Sample Result Verification

Raw data were not reviewed for this SDG.

X. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIl. Field Duplicates

Samples SRSE-$S-008 and SRSE-SD-001, samples SRSE-SS014 and SRSE-SD-002,
samples SRSE-S5-018 and SRSE-SD-003, samples SRSE-S8S-041 and SRSE-SD-004,
and samples SRSE-5S-291 and SRSE-SD-005 were identified as field duplicates. No
radium-226 was detected in any of the samples with the following exceptions:

Activity (pCilg)
Isotope SRSE-$5-008 SRSE-SD-001 RPD {Limits)
Radium-226 8.3 9.7 16 (<30)
Activity (pCifg)
Isotope SRSE-SS014 SRSE-SD-002 RPD {Limits)
Radium-226 3.9 35 11 (<30}
Activity (pCi/g)
Isotope SRSE-$8-018 SRSE-SD-003 RPD (Limits)
3.7
Radium-226 3.4 8 (<30)

VALOGINYMWHINECR\25807A29A_MW3.00C



Activity (pCilg)

Isotope SRSE-S5-041 SRSE-SD-004 RPD {Limits)
Radium-226 21.9 26.0 17 (230)
Activity (pCilg)
isotope SRSE-§§-291 SRSE-SD-005 RPD (Limits)
Radium-226 34.5 35.4 3 (s30)

VALOGINYMWHNECRA25807A20A MW3,.00C




NE Church Rock Site, SRSE East Ravine

Radium-226 - Data Qualification Summary - SDG C11050032

SDG

Sample

Isotope

Flag

AorP

Reason

C11050032

SRSE-55-01
SRSE-55-002
SRSE-55-003
SRSE-SS-004
SRSE-58-005
SRSE-55-006
SRSE-85-007
SRSE-S5-008
SRSE-SD-001
SRSE-§5-009
SRSE-85-010
SRSE-55-025
SRSE-85045

SRSE-55-029
SRSE-85011

SRSE-88012

SRSE-88032

SRSE-88052

SRSE-55013

SRSE-8S5049

SRSE-55014

SRSE-8D-002
SRSE-SS-034
SRSE-88-015
SRSE-58-036
SRSE-55-054
SRSE-SS-016
SRSE-55-056
SRSE-SS-017
SRSE-58-038
SRSE-55-058
SRSE-SS-018
SRSE-SD-003
SRSE-55-019
SRSE-§8-020
SRSE-55-040
SRSE-38-060
SRSE-§5-021
SRSE-58-041
SRSE-SD-004
SRSE-55-290
SRSE-58-287
SRSE-55-283
SRSE-58-279
SRSE-55-135
SRSE-88-123
SRSE-55-237
SRSE-55-103
SRSE-88-101
SRSE-85-291
SRSE-SD-005
SRSE-86-092
SRSE-SS-065
SRSE-58-224
SRSE-55-198
SRSE-55-264

Radium-226

None

Method blanks

VALOGINtIMWHINECR\25807A20A_MW3.DOC




SDG Sample Isotope Flag AorP Reason

C11050032 SRSE-S8-001 Radium-226 None P Laboratory control
SRSE-55-002 samples
SRSE-55-003
SRSE-55-004
SRSE-SS-005
SRSE-85-006
SRSE-8S-007
SRSE-55-008
SRSE-SD-001
SRSE-$3-009
SRSE-58-010
SRSE-88-025
SRSE-88045
SRSE-55-029
SRSE-S$8011
SRSE-558012
SRSE-55032
SRSE-§5052
SRSE-58013
SRSE-$5049
SRSE-55014
SRSE-SD-002
SRSE-$5-034
SRSE-55-015
SRSE-55-036
SRSE-88-054
SRSE-55-016
SRSE-85-056
SRSE-S8-017
SRSE-§5-038
SRSE-55-058
SRSE-S8-018
SRSE-S0D-003
SRSE-58-019
SRSE-$5-020
SRSE-35-040
SRSE-88-060
SRSE-35-021
SRSE-55-041
SRSE-SD-004
SRSE-$8-290
SRSE-§8-287
SRSE-S$5-283
SRSE-88-279
SRSE-55-135
SRSE-8$8-123
SRSE-88-237
SRSE-55-103
SRSE-35-101
SRSE-§5-201
SRSE-3D-005
SRSE-88-092
SRSE-$5-065
SRSE-55-224
SRSE-55-198
SRSE-S5-264

NE Church Rock Site, SRSE East Ravine
Radium-226 - Laboratory Blank Data Qualification Summary - SDG C11050032

No Sample Data Qualified in this SDG

VALOGIN'MWH\NECR\25807A29A_MW3.00C 7



NE Church Rock Site, SRSE East Ravine
Radium-226 - Field Blank Data Qualification Summary - SDG C11050032

No Sample Data Qualified in this SDG

VALOGIN\MWIHWNECR\25807A204_MWS3.D0OC 8



|.DC #:_25807A29a VALIDATION COMPLETENESS WORKSHEET Date; 7-19-11

SDG #__C11050032 Level Il Page:_| of 2
Laboratory:_Energy Laboratories Reviewer._ M{s
2nd Reviewer,__ V"

METHOD: Radium 226 (EPA Method 901.1)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets,

Validation Area Comments
. Technical holding times A Sampling dates: t~55-] | + hee uq,\A H-27~1 |
II.__| Initial calibration A /
.} Calibration verification A
. | Blanks Swl
V. | Matrix Spike/(Matrix Spike} Duplicates A D U P
VI | Laboratory contral samples Sw Les
VIl | Chemical recovery T\X wot véqu s &d(
VIl | Sample result verification N g
IX | Minimum dectectable activity (MDA} /\ \n e«\""J SP&: C110506 26
X | Overall assessment of data \ A x QOﬂ ’B—:—é’-“?&&tg‘w
X1._| Field duplicates sw N 5w = - ;
X1 Field hlanks T\l ‘
Note: A = Accaptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: .
all sorl
1 SRSE-55-001 11 |SRSE-SS-010 21 |SRSE-S5014 31 SF;SE-SS-OSB
2 SRSE-$8-002 12 |SRSE-§8-025 22 |SRSE-SD-002 32 |SRSE-S5-018
3 SRSE-$8-003 13 |SRSE-855045 23 |SRSE-S$5-034 33 |SRSE-SD-003
4 SRSE-5S8-004 14 |SRSE-S5-029 24 |SRSE-55-015 34 |SRSE-S$5-019
5 SRSE-S5-005 15 |SRSE-SS011 25 |SRSE-$5-036 35 |SRSE-5S5-020
<] SRSE-$5-006 16 |SRSE-85012 26 |SRSE-$5-054 36 |SRSE-55-040
7 SRSE-S5-007 17 |SRSE-85032 27 |SRSE-SS-016 37 |SRSE-S8-060
8 SRSE-55-008 18 |SRSE-SS052 28 |SRSE-88-056 38 |SRSE-88-021
9 SRSE-SD-001 19 |SRSE-55013 29 |SRSE-SS-017 39 |SRSE-885-041
10 | SRSE-5S-009 20 |SRSE-35049 30 |SRSE-$5-038 40 |SRSE-SD-004
Notes: ¥ Dup- D=g+q D= Fltap D= 35+33 D= 3940, D=50+45]

T

25807A29.wpd



LDC #:._25807A29a VALIDATION COMPLETENESS WORKSHEET Date: 7~ 9-11

SDG #:__C11050032 Level Il Page: 2 of & _
Laboratory:_Energy Laboratories Reviewer._ M¢&r
2nd Reviewer.__\ .

METHOD: Radium 226 (EPA Method 901.1)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I.__| Technical holding times Sampling dates:
Il. | Initial calibration
Il ] Calibration verification
IV, | Blanks & v
V. | Matrix Spike/{Matrix Spike) Duplicates 'n b \ f‘a, /
V1 | Laboratory control samples 0 A\ g( /
. H@" [ /
VIl | Chemical recovery )
VIl | Sample result verification N \ /
IX | Minimum dectectable activity (MDA} /
X | Overall assessment of data /
Xl. | Field duplicates
Xl | Finld hlanks
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank

SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
41 SRSE-5S-290 51 |SRSE-SD-005 61 |SRSE-§5-281DUP 71
42 | SRSE-55-287 52 |SRSE-85-092 62 72
43 | SRSE-55-283 53 |SRSE-S8S-065 63 73
44 | SRSE-55-279 54 |SRSE-85-224 64 74
45 | SRSE-58-135 55 |SRSE-S5S-198 65 75
46 | SRSE-58-123 56 |SRSE-$5-264 66 76
47 | SRSE-§5-237 57 |SRSE-S5-009DUP 67 77
48 | SRSE-S8-103 58 JSRSE-SS049DUP 68 78
49 | SRSE-SS-101 59 |SRSE-SS-038DUP 69 79
50 | SRSE-$5-291 60 |SRSE-SD-004DUP 70 go | PBS
Notes:

25807A29.wpd
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LDC# 25807A29a

Radicchemistry, Method_901.1

Y N NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?

Field Duplicates

VALIDATION FINDINGS WORKSHEET

Page:_{ of |
Reviewer: ﬁ[é
2nd Reviewer: (,-;/

Activity (pCi/g)
RPD
Isotope 8 9 {<30)
Ra-226 8.3 9.7 16
VAFIELD DUPLICATES\FD_inorganic\25807A29.wpd
Activity (pCilg)
RPD
[sotope 21 22 {<30)
Ra-226 3.9 3.5 11
VAFIELD DUPLICATES\FD_inorganic\25807A29.wpd
Activity (pCilg)
RPD
Isotope 32 a3 {<30)
Ra-226 3.4 3.7 &
VAFIELD DUPLICATES\FD_inorganic\25807A29.wpd
Activity {pCilg)
RPD
Isotope 39 40 {<30)
Ra-226 21.8 26.0 17
VAFIELD DUPLICATESWD_jnerganic\25807A29.wpd
Activity {pCilg)
RPD
Isotope 50 51 {<30)
Ra-226 34.5 354 3

VAFIELD DUPLICATES\FD_inorganici25807A29.wpd



LDC Report# 25807B29a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG):

Sample Identification
IRA-SSPT-062R
IRA-VD-002

IRA-SSPT-084R
IRA-SSPT-084RDUP

VALOGINMWHINECR\25807B29A_MW3.DCC

NE Church Rock Site, SRSE East Ravine
May 24, 2011

July 19, 2011

Soil

Radium-226

EPA Level llI

ENERGY Laboratories

C11050892



Introduction

This data review covers 4 soil samples listed on the cover sheet. The analyses were per
EPA Method 901.1 for Radium-226.

This review follows the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract Laboratory
Program National Functional Guidelines for Inorganic Superfund Data Review (January
2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical advisory nature.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable,
N Presumptive evidence of presence of the constituent.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGINWMWHWECRA26807B29A_MW3.D0C



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each detector and each radionuclide.
Self absorption factors were determined for each sample when applicable.
lll. Continuing Calibration

Continuing calibration and background determination were performed at the required
frequencies. Results were within laboratory control limits.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results were less than
the reported detection limits.

No field blanks were identified in this SDG.

V. Matrix Spike/Matrix Spike Duplicates

A matrix spike (MS) analysis was not required by the method.
VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples

l.aboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIIl. Minimum Detectable Activity (MDA)
All minimum detectable activities met required detection limits.
IX. Sample Result Verification

Raw data were not reviewed for this SDG.

VALOGINWMWHWINECR\25807B29A_MW3.D0C 3



X. Overall Assessment of Data
Data flags are summarized at the end of this report if data has been qualified.
Xl. Field Duplicates

Samples IRA-SSPT-062R and IRA-VD-002 were identified as field duplicates. No radium-
226 was detected in any of the samples with the following exceptions:

Activity (pCilg)

Isotope IRA-SSPT-062R IRA-VD-002 RPD (Limits)

Radium-226 1.0 1.2 18 {<30)

VALOGINWMWHINECR\25807829A_MW3.D0C 4



NE Church Rock Site, SRSE East Ravine
Radium-226 - Data Qualification Summary - SDG C11050892

No Sample Data Qualified in this SDG

NE Church Rock Site, SRSE East Ravine
Radium-226 - Laboratory Blank Data Qualification Summary - SDG C11050892

No Sample Data Qualified in this SDG

NE Church Rock Site, SRSE East Ravine
Radium-226 - Field Blank Data Qualification Summary - SDG C11050892

No Sample Data Qualified in this SDG

VALOGINtIMWHWECR\25807B20A_MW3.DOC 5



LDC #:_25807B29a VALIDATION COMPLETENESS WORKSHEET Date: /=19~ 1!

SDG #__C11050892 Level Il Page: [ of |
Laboratory:_Energy Laboratories Reviewer._ M &

2nd Reviewer:.__{ _

METHOD: Radium 226 (EPA Method 901.1)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation 2
Sampling dates: §-24-11

1. Technical holding times

IR Initial calibration

Ill. | Calibration verification

V. | Blanks

3

DUP ($p6: CLOSOG 26 )
LCsS
not veqg pivred

[~

V. | Matrix Spike/(Matrix Spike) Duplicates

VI | Laboratory control samples

VIl | Chemical recovery

Vil | Sample result verification

IX | Minimum dectectable activity (MDA}

X Qverall assessment of data

72> >z [z s

XI. | Field duplicates 5 '{) = I+
L XIl_| Field hianks
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not providedfapplicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: '
all so |
1 IRA-SSPT-062R i1 21 k1|
2 IRA-VD-002 i2 22 32
3 IRA-SSPT-084R 13 23 33
4 IRA-SSPT-084RDUP 14 24 34
5 i5 25 35
6 16 26 36
7 i7 - 27 37
8 18 28 38
g 19 29 39
10 20 PB 3 30 40
Notes:

25807B29.wpd



LDC# 25807B29a

Radiochemistry, Method_9201.1

NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page: [ of |
Reviewer._ M (%
2nd Reviewer:__ |~ —

Activi

{pCifg}

Isctope

1

RPD
{<30)

Ra-226

1.0

1.2

VAFIELD DUPLICATESVFD_inorganic\25807B829.wpd



LLDC Report# 25807C29a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NE Church Rock Site, SRSE East Ravine
Collection Date: April 28, 2011

LDC Report Date: July 19, 2011

Matrix: Soil

Parameters: Radium-226

Validation Level: EPA Level lll & IV

Laboratory: ENERGY Laboratories

Sample Delivery Group (SDG): C11050626
Sample ldentification

SRSE-SB-001@7.5'
SRSE-SB-003@2.5™*
SRSE-SB-005@2.5™
SRSE-5B-005@5.0™*
SRSE-SB-009@2.5'
SRSE-SB-012@2.5'
SRSE-SB-101@1.0™*
SRSE-SB-014@5.0"™
SRSE-SB-016@2.5'
SRSE-SB-018@2.5'
SRSE-SB-020@2.5™
SRSE-5B-020@5.0™*
SRSE-SD-006
SRSE-SB-018@2.5'DUP

**Indicates sample underwent EPA Level IV review

VALOGINWMWHWECR\26807C29A_M34.DOC 1



Introduction

This data review covers 14 soil samples listed on the cover sheet. The analyses were per
EPA Method 901.1 for Radium-226.

This review follows the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract Laboratory
Program National Functional Guidelines for Inorganic Superfund Data Review (January
2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical advisory nature.

Samples indicated by a double asterisk on the front cover underwent a EPA Level |V
review. A EPA Level lll review was performed on all other samples. Raw data were not
evaluated for the samples reviewed by Level ll| criteria since this review is based on QC
data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGINNMWHWINECR\25807C29A_M34.00C



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each detector and each radionuclide.
Self absorption factors were determined for each sample when applicable.
Ill. Continuing Calibration

Continuing calibration and background determination were performed at the required
frequencies. Results were within laboratory control limits.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results were less than
the reported detection limits.

No field blanks were identified in this SDG.

V. Matrix Spike/Matrix Spike Duplicates

A matrix spike (MS)} analysis was not required by the method.
VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits,

VIII. Minimum Detectable Activity (MDA)

All minimum detectable activities met required detection limits,

VALOGIN\WMWHWNECR\25807C29A_M34.DOC 3



IX. Sample Result Verification

All sample result verifications were acceptable for samples on which a EPA Level [V review
was performed. Raw data were not evaluated for the samples reviewed by EPA Level Il]
criteria.

X. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

Xl. Field Duplicates

Samples SRSE-SB-020@5.0"™* and SRSE-SD-006 were identified as field duplicates. No
radium-226 was detected in any of the samples with the following exceptions:

Activity {pCilg)

Isotope SRSE-SB-020@5.0'* SRSE-SD-006 RPD (Limits)

Radium-226 1.8 1.6 12 (s30)

VALOGINVMWHWINECR\26807C29A_M34.00C



NE Church Rock Site, SRSE East Ravine
Radium-226 - Data Qualification Summary - SDG C11050626

No Sample Data Qualified in this SDG

NE Church Rock Site, SRSE East Ravine
Radium-226 - Laboratory Blank Data Qualification Summary - SDG C11050626

No Sample Data Qualified in this SDG

NE Church Rock Site, SRSE East Ravine
Radium-226 - Field Blank Data Qualification Summary - SDG C11050626

No Sample Data Qualified in this SDG

VALOGINWMWHINECR\25807C29A_M34.00C



LDC #:_ 25807C29 VALIDATION COMPLETENESS WORKSHEET Date; (- '3-11

SDG #:__C11050626 Level IH/IV Page:_{ of {_
lLaboratory: ENERGY Laboratories Reviewer: M &
2nd Reviewer:__y/~—"

METHOD: Radium-226 (EPA Method 801.1)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Camments
Sampling dates: q-238-11

I Technical holding times

lla. | Initial calibration

llb. | Calibration verification

I. Blanks

pup (spe: Cl1050892 )
LeS
wot u"@ﬁuclwecA

IVa. { Matrix Spike/(Matrix Spike) Duplicates

Vb, | Laboratory control samples

V¢, | Chemical recovery

V. Sample result verification Not reviewed for Level 1l validation,

VI. | Minimum dectectable activity (MDA)

T >z

\

VI, | Overall assessment of data | —— f&e, b@lo Wi

Vill. | Field duplicates ¥ 5w ,
X1v__| Fisld hlanks N
Note: A= Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Level IV validation
altl go.
1 SRSE-SB-001@7.5' 11 _|SRSE-SB-020@2.5™* 21 31
2 SRSE-SB-003@2.5™* 12 |SRSE-SB-020@5.0™* 22 32
3 SRSE-SB-005@2.5'"™ 13 |SRSE-SD-006 23 33 "~
4 SRSE-SB-005@5.0"™* 14 |SRSE-SB-018@2.5'DUP 24 34
5 SRSE-SB-009@2.5' 15 25 35
6 SRSE-SB-012@2.5' 16 26 36
7 SRSE-SB-101@1.0"* 17 27 37
8 SRSE-SB-014@56.0"* 18 28 38
g SRSE-SB-016@2.5' 19 29 39
10_| SRSE-SB-018@2.5' 20 30 [PBS 40
Notes: X  Dupx 213

25807C29.wpd



LDC #: 2?5907 cC29 Page:_(_.of__?_:_
SDG #: — Reviewer:_ MG

, 2nd Reviewer:_1_~_.

Method:Radiochemistry(EPA Method FO1. | )

Validation Area : Yes | No | NA Findings/Comments

Were all instrumnents and detectors calibration as required? \/

Were NIST traceabie standards used for all calibrations? . i ._/
Was the check source identified by at':t'iv'rty and radionuclice? /
Were check sources including background counts analyzed at the requirled . /

frequency and within laboratory control limits?

Were blank analyses performed as r.eqt'JIred? \/ ) : -

Were any activities detected in the blanks greater than the minimum detectable /
activity (MDA)? If yes, please see'the Blanks validation completeness worksheet.

Were a matrix spike (MS} analyzed for each matrix in this SDG? I no, indleate |, ) L/
which matrix does not have an associated MS/MSD . or MSIDUWater. \

Were the MS percent recoveries (%R) within the QC limits? If the sample ' /
concentration exceeded the spike concentration by a factor of 4 or more, no
action was taken. .

Was a duplicate sample aneylzed at the required frequency of 5% in this SDG? /

ns (DER) <1.427. v/

Were all duplicate sample duplicate error ratio

Were the LGS percent recoverles (%R) and relative percent difference (RPD)

Was an LCS analyzed per analytical batch? \/

within the 75-125%

. = R R e L R Pt A AR & S XA K
Was a tracer/carrier added to each sample? :

Were tracer/carrier recoveries within the QC limits?

Were performance evaluation (PE) samples performed? - t/

Were the performance evaluation (PE) samples within the acceptance limits? \/

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

NN

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



LDC #: 75807C 79 VALIDATION FINDINGS CHECKLIST | Page: & of X
SDG #: — Reviewer:_ M G
2nd Reviewer:_\ -

Validation Area Yes | No | NA Findings/Comments
. :

=

Field duplicete pairs were identified in this SDG,

Target analytes were detected in the field duplicates. /

Field blanks were identified in this SDG.

Target analytes were detected in the fleld blanks.

AAD-EPA.IV version 1.0



LDC# 25807C29

Radiochemistry, Method_801.1

Field Duplicates

NA Were field duplicate pairs identified in this SDG?

NA Were target analytes detected in the field duplicate pairs?

VALIDATION FINDINGS WORKSHEET

Page. | of |
Reviewer: MZ;

2nd Reviewer: | —

Activity (pCilg)

Isctope

12

13

RPD
{<30)

Ra-226

1.8

16

12

VAFIELD DUPLICATESVFD_inorganic\25807C29.wpd
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LDC #: #5807C 29 VALIDATION FINDINGS WORKSHEET Page:_ | of |

SDG #:___— Sample Calculation Verification Reviewer_ M &
2nd reviewer: L~
METHOD: Radiochemistry (Method: T @ - | )
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A",
N/A Have results been reported and calculated correctly?
N N/A Are results within the calibrated range of the instruments?

Analyte results for e ' Ra- 326 reported with a positive detect were recalculated
and verified using the following equation:
Activity = Flecalculati.on:

{epm - bekgrd epm)

(2.22)(E)(Vol){CF) -

Loom vaw data: Ra-3s¢ = [ 8764 PCi/

E = Efficiency c]’

Vol = Volume
CF = %R, Self-absorbance, abundance, ect.

T Reported Caleulated
Concentraticn Concentration Acceptable
# Sample 1D Analyto (pCi/) (pC /) (Y/N)
v
| -7 Ra- 23¢ 1.9 1.9 Y

Note:

RECALC.35 Version 1.0 (3/2/2000)



LABORATORY ANALYTICAL DATA REPORTS



Laboratory analytical reports will be included in hard copy.
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