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Executive Summary

Fifty storage ports extended through the west wall of the first floor of the reactor and were
designed for and used to store beam port plugs, collimators or other equipment from the beam
ports. The storage ports were also used to store items with elevated dose readings. The storage
ports consisted of forty-two 6” and eight 8” schedule 40 carbon steel pipes that extended 8°-10”
into the soil; terminating into an 8” thick concrete wall providing structural support for the pipes
ends. The storage ports were arranged in three levels.

Of specific interest was Storage Port No. 1 that was used to store two large Pu***Be sources from
approximately November 1971 to February 2003 when they were relocated to another U-M
facility in preparation for decommissioning the reactor facility. These Pu**Be sources were
capable of producing approximately 1.7E+8 neutrons sec” which would be spread in all
directions. The other ports were used for storing materials that would not produce a neutron flux
capable of activating surrounding soil materials. Therefor the primary areas of concern during
the remediation efforts were from:

e Contaminated surfaces and debris inside the storage ports from reactor equipment

e Activated soils surrounding Storage Port No. |

e Concrete surfaces that may have been within the radius of influence from the Pu***Be

sources in Storage Port No. 1 and become partially activated

During November/December 2008 excavation activity was undertaken to expose the storage
ports to facilitate their removal. Activities involved:

e Installation of sheet piling to establish the northern, western and southern limits of the
approximately 10’ by 52” excavation.

e Excavation from the ground surface down to the bottom of the east/west running storage
port pipes at a depth of approximately 13°. All excavated soil from storage ports 4
through 50 was stockpiled for re-use in backfilling the excavation zone. Soil from
around storage ports 1 through 3 was removed for disposal.

e The seventeen one inch vent lines and 50 six and eight inch storage ports were cut and
removed in a controlled manner.

e The concrete support wall around Storage Port Nos. 1 through 3 was cut and removed
from the excavation for disposal.

With the excavation completed and the storage ports all removed, the project moved into a final
status survey mode to confirm the ability to backfill and close the site. This involved
radiological surveys of the excavation zone where the Pu**Be sources had been stored in
Storage Port No. 1, confirmation soil samples of the area under the former Storage Port No. 1
and to the west of the area where the concrete support wall had been removed, and confirmation
of the remaining concrete support wall. In addition, all of the storage port ends remaining in the
wall into the FNR facility were surveyed for free release to allow them to remain in place.

The surveys and analytical work performed on remaining soil and the concrete support wall have

not identified contamination remaining in the excavation associated with the operation of the

storage ports, in particular Storage Port No. 1 that had been used to house high level neutron

sources in the form of Pu”**Be. The final status survey supports the conclusion that all remedial
3
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activity has been adequately completed to comply with the Default Screening Values of Table
6.91 in NUREG 5512.

On Monday, March 25, 2009 the NRC visited the FNR facility to conduct confirmatory sampling
of the storage port soil and concrete for their independent analysis. The NRC radiological
analyses of the soil concurred with the analyses conducted by the FNR staff and Eberline
Analytical. The excavation was subsequently backfilled.
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Description of the Storage Ports Construction and Use

Fifty storage ports extended through the west wall of the first floor of the reactor and were
designed for and used to store beam port plugs, collimators or other equipment from the beam
ports. The storage ports were also used to store items with elevated dose readings. The storage
ports consisted of forty-two 6 and eight 8” schedule 40 (1/4” wall thickness) carbon steel pipes
that extended 8’-10” into the soil; terminating into an 8” thick, 10°-9” tall concrete wall
providing structural support for the pipes ends. The storage ports were arranged in three levels
with the top and bottom levels aligned vertically and the middle level staggered horizontally
between adjacent pairs. The configuration resulted in 17 storage ports in the top row, 17 storage
ports in the middle row, and 16 storage ports in the bottom row. The storage ports are numbered
one through fifty going from south to north and top to bottom (see Figure 1).

00000000
2020202020200

. ONORONO, Q O, C O
O P O

Figure 1, Storage Ports numbering system starting with no. 1 to the south and ending with
no. 50 to the north (note they are shown stacked here only for convenience of illustration)

Each storage port had a /2” vent line attached near the end of the pipe to provide for air passage
into or out of the storage port as the tight fitting beam port plugs, collimators or other equipment
were inserted or withdrawn. With the exception of the storage ports at the north and south ends,
the vents lines from three storage ports (one each from the top, middle, and bottom rows) were
connected to a common vent line using “Y” fittings, and increasing from 2 inch pipe at the
lowest storage port to 1 inch pipe at the upper storage port (see Figures 2 and 3). The common
vent line then turned horizontal and ran parallel to and 3’-6” above the upper storage port to
return through the west wall of the reactor building for connection to the Stack 2 exhaust system.
The north and south end upper and lower storage ports were connected to common vent lines and
run into the west wall of the facility in a similar manner.
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SToRAGE PorTSNenT
LiNES EXTEND EAST APPReX,
9’ 76 WEST wALL OF FNR

WEST STORAGE PorT
SupPPoRT WALL

TYPicAL VENT LiNe LAYouT

MNaT To SehLE

Figure 2, Typical Vent Line Layout for the Storage Ports

Figure 3, Storage Ports under Construction — view from NW looking toward SE

The entire installation of storage ports was buried along the west wall of the reactor building,
running south to north 48”. The vent lines were located approximately 7°-10” below ground
surface, the top row of storage ports were located approximately 10°-2” below ground surface,
and the bottom row of storage ports were located approximately 12°-10” below ground surface.
(See Figures 4 through 7)
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Figure 5, Storage Ports under Construction — view from NE corner looking toward SW and
showing location of Storage Port No. 1
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Figure 7, Section view of Storage Port design looking from north to south (January 1958)
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Characterization of the Storage Ports

The 50 storage ports were designed for and used to store beam port plugs, collimators or other
equipment from the beam ports as well as items with elevated dose readings. Of specific interest
was Storage Port No. 1 that was used to store two large Pu***Be sources from approximately
November 1971 to February 2003 when they were relocated to another U-M facility in
preparation for decommissioning the reactor facﬂlty These Pu®**Be sources were capable of
producing approximately 1.7E+8 neutrons sec’ (from the paper work provided by Monsanto
with the sources) which would be spread 47 from the source in all directions such that at 8 cm
from the source, neutron flux in air would be approximately 6E+5 neutrons cm’ sec”. The other
ports were used for storing materials that would not produce a neutron flux capable of activating
surrounding soil materials. Therefor the primary areas of concern during the remediation efforts
were from:

e Contaminated surfaces and debris inside the storage ports from reactor equipment

e Activated soils surrounding Storage Port No. 1

e Concrete surfaces that may have been within the radius of influence from the Pu***Be

sources in Storage Port No. 1 and become partially activated

Characterization of Storage Port Internal Contamination

To determine internal contamination of the ports, survey work was performed using one minute
static gamma measurements at approximately 9” intervals from the entrance to the back of each
of the storage ports using a Ludlum 44-10 2” by 2” Nal detector (serial no. 24815). The detector
was placed in a 6” or 8” cradle specifically constructed to center the Nal detector in each 6” or
8” storage port. The detector was then connected using a 20’ R-59 cable to a Ludlum 2221
Scaler Ratemeter (serial no. 218602). The gross count measurements for each storage port are
summarized in Table 1 below with additional data and plots of gross gamma counts as a function
of position for each storage port provided in Appendix A (separate binder).

From these measurements, the following observations were made:

e Storage Port No. 1: The activation of the carbon steel wall of by the Pu***Be sources
yielded a peak activity approximately 2’ in from the end of the storage port. This agreed
with operational knowledge that the Pu***Be sources were stored approximately one to
two feet from the end of the storage port. Removable activity was found at one survey
point.

e Storage Port No. 10: The high gamma measurement at the end indicated that there was a
piece of activated metal stored at the very end of the storage port and that piece of metal
potentially had a high specific activity. Subsequent visual inspection by camera did not
identify a source of the elevated measurements. Removable activity was found at three
survey points.

e Storage Port No. 48: The high gamma measurement 1’ from the end indicated that there
may be a piece of activated metal that required removal. Subsequent visual inspection by
camera did not identify a source of the elevated measurements. Removable activity was
found at three survey points.

e Storage Port No. 12, 13, 26, 29-49: Removable activity was found at various survey
points.
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Table 1, Storage Port pre-removal survey results summary

Port Highest Gross CPM Highest Smear in Port Highest Gross CPM During Highest Smear in
Number During Scan dpm/100cm? Number Scan dpm/100cm?
Port 1 2400@ 8 ft 121 Port 26 1200 @ 7 ft 45
Port 2 600 @ 10 ft <MDA Port 27 300-350 <MDA
Port 3 300-350 <MDA Port 28 300-350 <MDA
Port 4 300-350 <MDA Port 29 1000 @ 6.5 ft 33
Port 5 586 @ 5 ft <MDA Port 30 - 300-350 1220
Port 6 800 @ 5.5 ft <MDA Port 31 300-350 37
Port 7 300-350 <MDA Port 32 1300 @ 10 ft 205
Port 8 300-350 <MDA Port 33 1400 @ 5 ft 71
Port 9 300-350 <MDA Port 34 300-350 5.80 o only
Port 10 52,000 @ 9 ft 96 Port 35 3000 @ 8 ft 83
Port 11 300-350 <MDA Port 36 3000@ 8 ft 343
Port 12 400-450 73 Port 37 300-350 31
Port 13 1000 @ 5 ft 1078 Port 38 600 @ 7 ft 60
Port 14 300-350 <MDA Port 39 300-350 140
Port 15 300-350 <MDA Port 40 370 @ 10 ft 31
Port 16 300-350 <MDA Port 41 1700 @ 6 ft, 600 @ 9 ft 79
Port 17 400-450 <MDA Port 42 500-600 all 92
Port 18 300-350 <MDA Port 43 4300 @ oft 73
Port 19 300-350 <MDA Port 44 300-350 22
Port 20 1000 4-10 ft <MDA Port 45 1100 @ 9 ft 690
Port 21 300-350 <MDA Port 46 300-500 all 119
Port 22 300-350 <MDA Port 47 300-350 25
Port 23 300-350 <MDA Port 48 1300-9200 @ 10 ft 217
Port 24 300-350 <MDA Port 49 5000 @ 10 ft 58
Port 25 300-350 <MDA Port 50 400-700 all <MDA

No feasible method could be identified that would allow characterization of the small diameter
vent lines in order to leave them in place. Based on the need to remove the vent lines and the
three storage ports with elevated measurements, it was determined the most expeditious route
was to remove all storage ports for disposal

Determination of DCGLs for the Neutron Activated Soil around Storage Port 1

Soil samples were collected north of the storage port area in November 2008 to determine a
background concentration for the isotopes of concern in the soil near Storage Port No. 1 that may
have become activated due to proximity to the Pu?**Be sources. Using a 2 inch diameter dual
tube direct push soil sampler, three samples were collected from a depth of 8 feet to 12 feet
below the surface (the approximate depth of the storage ports) at a point north of Storage Port
No. 50. The soil samples were collected in acetate liners and processed following ASTM (2005)
C 999, Soil Sample Preparation for the Determination of Radionuclides. The material from the
three acetate tubes was dried for two days at 110 degrees C until reaching a constant weight.

The sample material from the three samples was combined into one sample, UM2008-11-06-01.
The sample was split then into two portions using an ELLE sample splitter and 186 grams of

10
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sample material from the first split was sent to Oregon State University for determination of the
content of the soil using Instrumental Neutron Activation Analysis (INAA) (refer to the
following site for information:
http://serc.carleton.edu/research_education/geochemsheets/techniques/INAA.html).

The purpose of the Oregon State University analyses was two-fold: first to determine the
elemental composition of the soil, and second to give an indication of what radio-isotopes might
stand out given exposure to a higher neutron flux rate. In addition it was suspected that certain
other elements of possible concern may be present in the soil at levels not detected by the
Oregon State University analyses; in particular, tin, molybdenum, and certain of the rare earth
elements (REE). Gerhard Erdtmann, Neutron Activation Tables, 1976 was consulted based on
the Oregon State University results and the suspect elements to determine what additional
radioisotopes might have been produced by neutron activation of the soil. Only those radio-
isotopes with a half-life greater than 100 days and absorption cross section of milli-barns or
larger were considered in the analysis as others would be present at levels approximately 10E-9
pCi/g or lower.

It was necessary to make reasonable assumptions about the suspect elements concentrations in
the soil in order to calculate an estimated activity for their neutron activation products. Since it
is known that the REE elements, with the exceptions of europium and cerium, behave
geochemically in a predictable way', their behavior can be used to estimate the concentration of
REEs of interest based on those that were detected in the Oregon State University analyses and
the commonly accepted REE pattern in the upper continental crust (UCC) as reported by Taylor
and McLennan’.

Based on this analysis, the elemental concentration of metal with activation potential and the
subsequent significant activation radionuclides and their estimated concentrations are listed in
Table 2.

Table 2, Metals in soil with activation potential from Storage Port 1 Activity

Target
Natural Activation isotope % Activation Cross Half Life (d-
Element Concentration Radionuclide abundance Section (barn) days, a-years)
Activation by Thermal Neutrons
Iron 15325 pg/g Fe-55 5.8 2.25 2.7a
Eu-152 47.8 5900 124 a
Europium 0.60 ng/g Eu-154 52.2 390 85a
Cobalt 5.0ug/g Co-60 100 37.2 5.272a
Cesium 0.92 ug/g Cs-134 100 29 2.06 a
Barium 292 nug/g Ba-133 0.095 8.5 104 a
La-137 0.193 7.25 60,000 a
Cerium 26 ug/g Ce-139 0.26 1.1 137.5d

! Cornell University, Geol. 655 Isotope Geochemistry,Lecture 7, Spring 2003, GEOCHRONOLOGY III,THE SM-
ND SYSTEM ’
? Taylor and McLennan, The Continental Crust: its Composition and Evolution, Blackwell Scientific Publications,
1985, Table 2.15 Chemical composition of the upper continental crust, p.46

11
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Chromium 5.0 ug/g None’ - - -
Antimony 0.53 ug/g None® - - -
Hafnium 0.0044 ng/g None’ - - -
Neodymium 13 pg/g Sm-151 5.62 1.2 93 a
Ni-59 67.88 4.6 75,000 a
Nickel 12 pg/g Ni-63 3.66 14.2 100 a
Rubidium 42 pg/e None’ . . =
Scandium 4.7 pglg None’ - - -
Strontium 202 pg/g ' None’ - - -
Tantalum 310 pg/g Ta-182 99.998 21 115d
Terbium 349 pg/g None’ s . 5
Zinc 48 pglg Zn-65 48.9 0.78 243.7d
Zirconium 160 pg/g Zr-93 17.11 260 x 107 1.5x10%a
Sn-113 0.96 1.15 115.1d
Sn-119m 24.03 16x 107 245d
Sn-121m 32.85 1x107° 50a
Tin 5.5 pg/g Sn-123 4.72 180 x 107 129.2d
Sm-145 3.1 0.7 340d
Sm-151 7.4 102 93a
Samarium 4.5 ng/g Eu-155 22.8 5.5 496 a
Gadolinium 3.8 ug/g Gd-153 0.2 1100 241.5d
Lutetium 0.32 ug/g Lu-177m 2.6 7 161d
Activation by Fast Neutrons
Iron 15325 png/g Mn-54 5.8 82.5X 10~ 312.5d
Barium 292 ug/g Cs-134 242
Hafnium 0.0044 ng/g La-137 0.17 2.2x 107 1.37 a
Nickel 12 pg/g Co-60 44x10”° 5272a
Terbium 349 ug/g Tb-158 100 32x10° 150 a
Molybdenum 1.5 ug/g Tc-99 23.78 130 x10 2.15x10°a
Tin 5.5 ug/g Sb-125 5.8 134x 10~ 277 a

% No activation product with a half-life of greater than 100 day or an absorption cross section smaller than millibarn.

The concentration of activity formed in the soil from a given element by activation of the
neutrons from the Pu***Be source is described by the activation equation:

C C

pCilg =

Where:

0.6023 * a,,

o ¥
81100 « MW,

/ mole

!

irradiation

(¢* O a—barns )* 1~-2

T2

Buildup

U decay

B2

Decay

e (g is the concentration of the element in the soil surrounding the storage port
e ay, is the abundance of the isotope of the radionuclide to be measured
e MW is the atomic weight of the element

? is the neutron flux from the Pu***Be source

0, 1s the cross section for the corresponding reaction
Lirradiation 18 the length of time the soil was exposed to neutrons from the Pu***Be source
l4ecay 18 the length of time after the irradiation the soil decayed before being excavated
T, is the half-life of the activation product
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1,000 grams of sample material from the first split was placed into a 500 ml wide mouth Nalgene
bottle and analyzed using the U-M high purity germanium (HPGe) detector. The HPGe was
calibrated using a 2.09 g cm™ epoxy, 500 ml Nalgene, multi-nuclide standard (Am-241 — 60 keV
through Y-99 1836 keV). This sample analysis allows a determination of the isotopic
concentration of the above nuclides to less than 25% of the concentration (pCi g™') that is
equivalent to 25 mrem yr~ for various radio nuclides listed in Table 6.91 of NUREG 5512 Vol 3
(1999), Residual Radioactive Contamination from Decommissioning — Parameter Analysis. This
sample serves as background for the analyses of the soil around Storage Port No. 1; results are
shown in Tables 3 and 4. Analytical reports are available in Appendix B (separate binder).

Table 3, Nuclides of Concern in soil surrounding Storage Port No. 1

Concentration (pCi g") %P’." C"“S‘gt.““.‘.’“ Typical MDA (pCi g™)
equivalent to 25 mrem f reger (pCi g .) for 50,000 second
yr'l or Resxd}lal $011 el
Contamination

Mn-54 13.9 69 3x 107
Fe-55 9,350 269,000 N/A
Co-60 -3.68 4 3x10°
Ba-133 5x 107
Cs-134 5.36 16 3x10°
Eu-152 8.66 4 5x10°
Eu-154 8.0 5 5x 107

Table 4, Background soil analysis (sample no. UM2008-11-06-01) for Storage Port Area

Minimum Default Screening
Identified Measured Detectable Values (pCi/ g™)
Radionuclide Concentration (pCi g') | Activity (pCi g)

Mn-54 Not Identified 1.77x 10” 13.9

Fe-55 Not Identified Not Detectable 9,350

Co-60 Not Identified 1.76 x 10™ 3.68

Ba-133 Not Identified 2.73x 10*

Cs-134 Not Identified 1.90x 10~ 5.36

Eu-152 Not Identified 2.88x 10° 8.66

Eu-154 Not Identified 2.05x 107 8.0

Characterization of Neutron Activated Soil around Storage Port 1

In September 2008 three soil samples were collected along Storage Port No. 1, approximately
1.5” from the end of the pipe where the Pu”**Be sources had been stored. The purpose of these
samples was to compare them to the radio-isotopes of concern identified in Tables 3 and 4 to
determine if the soil had activation products that exceeded the Default Screening Values,
requiring removal.

Using a 2 inch diameter dual tube direct push soil sampler, three sample tubes were collected at
the two locations along Storage Port No. 1 from a depth of 8 feet to 12 feet below the surface.
The soil from the third set of tubes (the approximate depth of the storage ports) was collected for
analysis. The sample material from the two geo-probes was identified as sample numbers
UM2008-11-20-01 and UM2008-11-20-02. In addition, a 6” hole was hand dug directly over

13
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and down to Storage Port No. 1 where sample number UM2008-12-18-01 was collected. All
samples were processed following ASTM (2005) C 999, Soil Sample Preparation for the
Determination of Radionuclides. The material was dried for two days at 110 degrees C until
reaching a constant weight. 1,000 grams of sample material from each was placed into 500 ml
wide mouth Nalgene bottles and analyzed using the U-M high purity germanium (HPGe)
detector calibrated using a 2.09 g cm™ epoxy, 500 ml Nalgene, multi-nuclide standard (Am-241
— 60 keV through Y-99 1836 keV). Results shown in Table 5 indicate soil activation products
from the Pu”**Be source material that had been stored in the Storage Port No. 1. Analytical
reports are in Appendix C (separate binder).

Table 5, Pre-excavation soil samples collected at Storage Port No. 1

Identified Measured Concentration | Minimum Detectable Default Screening
Values — Table 3

Radionuclide (pCig"’ Activity (pCi g™) (pCi/ g'l )

Sample No. UM2008-11-20-02: Dual Tube sample 1.5’ from end of Storage Port No. 1,
along south side of port, depth at 8’ to -11° [calculated unity factor of 0.03]

Mn-54 1.31x 10” 1.30x 10~ 13.9
Fe-55 1.6 - 9,350
Co-60 2.52x 107 2.34x10” 3.68
Ba-133 Not Identified 3.06x 10~

Cs-134 Not Identified 2.14x 10” 5.36
Eu-152 0.257 4.08x 10~ 8.66
Eu-154 Not Identified 2.63x 107 8.0

Sample No. UM2008-11-20-01: Dual Tube sample 1.5’ from end of Storage Port No. 1,
along center line of port, depth at 8° to -12° [calculated unity factor of 0.04]

Mn-54 Not Identified 1.96 x 10~ 13.9
Fe-55 1.6 . 9,350
Co-60 242x10° 2.05x 107 3.68
Ba-133 Not Identified 3.02x 107

Cs-134 Not Identified 2.11x107 5.36

Fu-152 0.194 3.78 x 107 8.66

Eu-154 Not Identified 2.53x10° 8.0

Sample No. UM2008-12-18-01: Hand dug soil from within 6 inches of Storage Port
No. 1 — [calculated unity factor of 0.37]

Mn-54 <MDA 22x107 13.9
Fe-55 2.9 - 9,350
Co-60 0.462 2.61x10° 3.68
Ba-133 Not Identified 3.19x 10”

Cs-134 2.77x 107 1.59x 10~ 5.36
Fu-152 2.08 6.37x10° 8.66
Eu-154 <MDA 5.35x 10 8.00

Because the radionuclides are in a mixture, a sum-of-fractions calculation was performed on the
samples to determine if the 25 mrem/yr equivalent had been exceeded in the soil. As shown in
Table 5, the calculated unity factors ranged from 0.03 to 0.37. The samples indicate some
activation of soil particles surrounding Storage Port No. 1 but not to the extent the soil exceeds
the Default Screening Values of Table 6.91 in NUREG 5512.

3 Fe-55 Estimated by activation calculation bases upon measured Cu-152 and Co-60 concentrations
14
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Because the default screening values are based on an assumption that there is at least a 1 meter
separation between the activated soil and groundwater, a determination was made that the
separation does exist. Based on data collected from a monitoring well located approximately
200’ south of the storage port location, the groundwater zone was 25 (7.7 m) below the depth of
Storage Port No. 1.

sy’ W NoT “To SCALE

ELR V.
& 5 ¢ s
L
A ®
T, et D
gsy'al’ |\
: e
)
—ed
\
(htm) StokaGE FPorT ©
SuppoRT WALL
@.w. TABL L ’ k.
B ééqi’fi"__ Bee as‘!"i'/v'— 86 ¢ =25 3 7'4

Figure 8, Depth to Groundwater Determination

Characterization of Neutron Activated Concrete around Storage Port No. 1

Samples of the concrete from the wall supporting the west end of Storage Port No. 1 were
collected to analyze for isotopes that may have been activated by the storage of the Pu>**Be
sources approximately 1.5’ from the end of the storage port. Two samples from the wall were
collected after the storage port had been removed. The first was a circular pattern 12” diameter
from the centerline of the storage port (UM2009-02-26-01) and the second was a circular pattern
18” diameter from the centerline (UM2009-03-04091). In each sample collection, a clean, 1”
rotor-hammer bit was used to drill a series of holes approximately 7 deep in a circular pattern
around the centerline of the storage port (see Figure 9).

15
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Figure 9, Concrete sampling around Storage Port 1 to check for activation products

Fines from the drilling operation were collected in a clean “Minute Man Vacuum” purchased
specifically for the project. The fines were collected in a paper filter bag from which they were
removed for analysis. A total of approximately 1.5 gallons of material were collected for each
set of sample drill holes. The samples were submitted to Eberline Analytical for characterization
and the results are shown in Table 6. Analytical data sheets are in Attachment D.

Table 6, Characterization of concrete around Storage Port No. 1 end cap (Analysis
performed by Eberline)

Default Screening
Identified Measured Concentration | Minimum Detectable Values — Table 3
Radionuclide (pCi g") Activity (pCi g™) (pCi/ gh

Sample No. UM2009-02-26-01: Concrete wall 12” from centerline of Storage Port No. 1
[calculated unity factor of 0.37]

Mn-54 <MDA 1.74 x 10" 13.9

Fe-55 1.48 11.4 9,350

Co-60 2.75x 107 9.66 x 10™ 3.68
16
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Ag-108m 1.32x 10~ 9.07 x 10
Ba-133 6.89 x 10~ 1.02x 10"
Cs-134 9.35x 10~ 1.05x 10” 5.36
Fu-152 1.73 3.94x 10" 8.66
Fu-154 7.48 x 107 2.88 x 107 8.0
Fu-155 3.23x 10" 2.09x 10" 282

Sample No. UM20
[calculated unity factor of 0.1]

09-03-04-01: Concrete wa

11 18” from centerline of Storage Port No. 1

Mn-54 2.33x 107 1.43x 10" 13.9

Fe-55 <MDA 10.5 9,350

Co-60 8.9x 10~ 8.18 x 10™ 3.68
Ag-108m 1.28 x 10~ 6.94x 10~

Ba-133 <MDA 7.56 x 10°

Cs-134 3.59x 10~ 8.61 x 10~ 5.36

Eu-152 494x 10" 6.03x 10" 8.66

Eu-154 4.89x10° 2.18x 107 8.0

Fu-155 8.28 x 10~ 1.76 x 10” 282

Results of the analysis indicate some activation of the concrete from the Pu***Be neutron source
but at levels below the Default Screening Values. Because the radionuclides are in a mixture, a
sum-of-fractions calculation was performed on the samples to determine if the 25 mrem/yr
equivalent had been exceeded in the concrete. Calculated sample unity factors were 0.37 and
0.1. The samples indicate some activation of concrete particles surrounding Storage Port No. 1
but not to the extent the concrete exceeds the Default Screening Values of Table 6.91 in NUREG
5512. A decision was made to cut the concrete section of the wall from around Storage Port No.
1 for disposal.

Storage Port and Contaminated Soil Removal Activity

During November/December 2008 excavation activity was undertaken to expose the storage
ports to facilitate their removal. Activities involved:

e Installation of sheet piling to establish the northern, western and southern limits of the
approximately 10 by 52’ excavation (the eastern limit of the excavation was established
by the western wall of the building) as shown on figure 10.

e Excavation from the ground surface down to the bottom of the east/west running storage
port pipes at a depth of approximately 13°. All excavated soil from storage ports 4
through 50 was stockpiled for re-use in backfilling the excavation zone. Soil from
around storage ports 1 through 3 was removed for disposal.

e The seventeen one inch vent lines and 50 six and eight inch storage ports were cut and
removed in a controlled manner.

e The concrete support wall around Storage Port Nos. 1 through 3 was cut and removed
from the excavation for disposal.

17
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Figure 10, Storage Port excavation zone

Removal of Storage Port Vent Lines

Seventeen 1” vent lines running from the west ends of the storage ports, in an easterly direction
back to and through the wall of the FNR facility were removed on December 10, 2008 using a
band saw. A cardboard tray was placed under each cut line to contain pipe shavings from the
band saw operation. The shavings were placed in a radioactive materials slurry/piping drum for
proper disposal.

Following the cutting operation the pipes were wipe sampled at each end, and then taped to seal
the openings. The pipes were then placed in the FNR radioactive material area inside FNR and
eventually sent for proper disposal. All wipe samples measured below L. levels. The cardboard
tray was checked using a frisker probe Model 44-142, serial no. PR249243, and wipe samples
collected and analyzed on a Tenelec Series 5, serial no. 2161, measured below L levels. Refer
to Appendix E for the survey data sheet.
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Figure 11, Cutting vent lines from the storage ports

Removal of Storage Ports and Concrete Support Wall

In December 2008 all 50 storage ports were uncovered, cut, and removed from the excavation
zone. The storage ports were moved inside the FNR building for processing and ultimately
disposed as low level radioactive waste in a controlled manner. As anticipated from the
preliminary soil sampling activities, the soil immediately surrounding Storage Port No. 1
exhibited low-level soil activation from the Pu***Be sources that had been stored in the storage
port. The soil and concrete in a cube approximately 40-inches on a side or approximately 37
cubic feet was removed in a controlled manner and disposed as radioactive waste.

19

E:\Storage Port Final Report draft.doc




Ford Nuclear Reactor

. . &y Revision: 00, DRAFT
. v StOTage Ports - Final Disposition

Figure 11, Cutting Storage Ports Figure 12, Concrete support wall section removed

Final Status Confirmation Surveys

With the excavation completed and the storage ports all removed, the project moved into a final
status survey mode to confirm the ability to backfill and close the site. This involved
radiological surveys of the excavation zone where the Pu?**Be sources had been stored in
Storage Port No. 1, confirmation soil samples of the area under the former Storage Port No. 1
and to the west of the area where the concrete support wall had been removed, and confirmation
of the remaining concrete support wall. In addition, all of the storage port ends remaining in the
wall into the FNR facility were surveyed for free release to allow them to remain in place. The
NRC then made a site visit and collected samples of the soil and concrete to confirm the analysis
in order to allow backfilling of the excavation. Figure 13 identifies the sample locations.

20
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Figure 13, Final Status Survey sample locations for Storage Port No. 1
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Figure 14, Storage port excavation ready for final survey work

Free Release Survey of Sections of Storage Ports Remaining in the FNR Wall

To determine the ability to free-release and leave in the wall the remaining sections of storage
ports that could not be removed, survey work was performed using one minute static gamma
measurements at two locations on each pipe end. The survey was performed using a Ludlum 44-
1 Nal detector, serial no. PR249243, on January 9, 2009. Swipe samples were also collected and
analyzed for alpha and beta using a Tenelec S5-XLB, serial no. 2161. The measurements for
each storage port are summarized in Table 7 below with survey data sheets provided in
Appendix F (separate binder).

The survey results indicate the pipe ends can all be free-released and left in the wall of the FNR.
The ends were plugged and capped to prevent soil infiltration to the FNR facility during backfill
of the excavation.

22
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Table 7, Final Status Survey of Storage Port pipe-ends remaining in FNR wall

Port Highest Gross CPM Highest Smear in Port Highest Gross CPM Highest Smear in
Number During Scan dpm/100cm? Number During Scan dpm/100cm?
Port 1 <MDA <MDA Port 26 <MDA <MDA
Port 2 <MDA <MDA Port 27 <MDA <MDA
Port 3 <MDA <MDA Port 28 <MDA <MDA
Port 4 <MDA <MDA Port 29 <MDA <MDA
Port 5 <MDA <MDA Port 30 <MDA <MDA
Port 6 <MDA <MDA Port 31 <MDA <MDA
Port 7 <MDA <MDA Port 32 <MDA <MDA
Port 8 <MDA <MDA Port 33 <MDA <MDA
Port 9 <MDA <MDA Port 34 <MDA <MDA
Port 10 <MDA <MDA Port 35 <MDA <MDA
Port 11 <MDA <MDA Port 36 <MDA <MDA
Port 12 <MDA <MDA Port 37 <MDA <MDA
Port 13 <MDA <MDA Port 38 <MDA <MDA
Port 14 <MDA <MDA Port 39 <MDA <MDA
Port 15 <MDA <MDA Port 40 <MDA <MDA
Port 16 <MDA <MDA Port 41 <MDA <MDA
Port 17 <MDA <MDA Port 42 <MDA <MDA
Port 18 <MDA <MDA Port 43 <MDA <MDA
Port 19 <MDA <MDA Port 44 <MDA <MDA
Port 20 <MDA <MDA Port 45 <MDA <MDA
Port 21 <MDA <MDA Port 46 <MDA <MDA
Port 22 <MDA <MDA Port 47 <MDA <MDA
Port 23 <MDA <MDA Port 48 <MDA <MDA
Port 24 <MDA <MDA Port 49 <MDA <MDA
Port 25 <MDA <MDA Port 50 <MDA <MDA

Soil and Concrete Survey and Analysis around Storage Port No. 1

On April 13, 2009 a survey of the soil and concrete support wall around the former location of
Storage Port No. 1 was conducted using a Ludlum Model 19 MicroR Meter, serial no. 101763.
All measurements were at or below the background levels as determined through measurements
at the north end of the excavation zone. Appendix G (separate binder) is the Radiological
Survey Report for this effort.

Following removal of the section of concrete support wall from the south end, up through
Storage Port No. 3 including the concrete around Storage Port No. 1, a sample of the cut edge of
the remaining concrete was collected and analyzed to determine residual activation products.
The sample was collected using a diamond grinder with a new diamond wheel to grind the
concrete surface. Dust from the grinding was collected in a clean Minuteman vacuum
designated specifically for sample collection. The sample was processed and analyzed using the
U-M high purity germanium (HPGe) detector calibrated using a 2.09 g cm™ epoxy, 500 ml
Nalgene, multi-nuclide standard (Am-241 — 60 keV through Y-99 1836 keV). The samples are
compared to the activation products identified in the concrete prior to removal. Table 8 below
provides results of that analysis and the analytical data is in Appendix H (separate binder).

' 23

E:\Storage Port Final Report draft.doc




Ford Nuclear Reactor

* . o e R 1si :OO’ DRAFT
Storage Ports - Final Disposition | "~ "

The Uniobrigh ofs Wich jgran

Table 8, Final Status Survey Characterization of concrete support wall remaining in the
excavation zone

Post-Removal Default Screening
Identified Pre-Removal Measured Measured Minimum Detectable Values — Table 3
Radionuclide | Concentration (pCi g‘l) Concentration (pCig'l) Activity (pCi g") (pCi/ g")
Sample No. UM2009-04-24-01: Edge of remaining concrete wall at centerline of removed Storage Port No. 1
Mn-54 <MDA <MDA 3.72x 107 13.9
Fe-55 1.48 <MDA 11.4 9,350
Co-60 2.75x 107 <MDA 5.84 x 10™ 3.68
Ag-108m 1.32x 10” <MDA 2.9x10”
Ba-133 6.89x 10~ <MDA 7.88x 10”
Cs-134 9.35x 10~ <MDA 1.05x 10 5.36
Eu-152 1.73 8.58x 10~ 7.26 x 10 8.66
Eu-154 7.48 x 10~ <MDA 5.83x 10~ 8.0
Eu-155 3.23x 10" ND ND 282

Following removal of the support wall section for Storage Port No. 1 the soil behind the wall was
analyzed to determine if the soil was impacted by the neutron flux from the former Pu”**Be
sources stored in the vicinity. The soil sample was collected using a clean flat scoop using
ASTM D5633 (2004) methodology. The sample was processed following ASTM (2005) C 999,
Soil Sample Preparation for the Determination of Radionuclides. The material was dried for two
days at 110 degrees C until reaching a constant weight. 1,000 grams of sample material from
each was placed into 500 ml wide mouth Nalgene bottles and analyzed using the U-M high

purity germanium (HPGe) detector calibrated using a 2.09 g cm™ epoxy, 500 ml Nalgene, multi-
nuclide standard (Am-241 — 60 keV through Y-99 1836 keV). Table 9 below provides results of
that analysis and the analytical data is in Appendix I (separate binder).

Table 9, Final Status Survey soil sample from behind support wall for Storage Port No. 1

Identified Measured Concentration Minimum Detectable Izlefault Bercning
. . T . . g alues — Table 3
Radionuclide PCig) Activity (pCig™) ©Ci/ g")
Sample No. UM2009-03-25-02: Soil from behind support wall for Storage Port No. 1

Mn-54 <MDA 24x107 13.9
Fe-55 <MDA - 9,350
Co-60 <MDA 37x 10" 3.68
Ba-133 <MDA 5.36x 10™
Cs-134 <MDA 523x10° 5.36
Eu-152 <MDA 5.29x 10 8.66
Eu-154 <MDA 44x10” 8.0

The only original soil remaining from around Storage Port No. 1 was the bottom of the
excavation, approximately 20" below the former storage port, and the south wall of the
excavation approximately 22" from the former storage port. The soil from the top, north, and
east sides was removed. Soil samples were collected from these locations using a clean flat
scoop. The samples were processed and sent to Eberline Analytical for final status survey
determination of final closure of the excavation. Figure 13 above shows the sample locations

4 Fe-55 Estimated by activation calculation bases upon measured Cu-152 and Co-60 concentrations
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and orientation with the former storage port. Table 10 below provides results of that analysis
and the analytical data is in Appendix J (separate binder).

Table 10, Final Status Survey Soil samples from around the former Storage Port No. 1

(Eberline Analytical)

Identified
Radionuclide

Measured Concentration
(pCig')’

Minimum Detectable
Activity (pCi g™)

Default Screening
Values — Table 3

o
Gore)

Storage Port No. 1

Sample No. UM2009-02-06-02: Soil on floor of excavation directly under former Pu
[calculated unity factor of 0.08]

Be source in

Mn-54 <MDA 5.36x 10™ 13.9
Fe-55 <MDA 3.87 9,350
Co-60 7.64 x 10~ 6.51 x 107 3.68
Ba-133 Not Identified Not Identified

Cs-134 <MDA 5.38x 10~ 5.36
Eu-152 5.1x10" 3.58x 10" 8.66
Fu-154 <MDA 1.77 x 10" 8.0

Pu“"Be source in S

torage Port No. 1

Sample No. UM2009-02-06-04: Soil on south wall of excavation directly adjacent to former

Mn-54 <MDA 1.11x 107 13.9
Fe-55 <MDA 4.16 9,350
Co-60 <MDA 1.58x 10 3.68

Ba-133 Not Identified Not Identified

Cs-134 <MDA 1.00 x 107 5.36
Fu-152 <MDA 1.00 8.66
Fu-154 <MDA 299x 10" 8.0

Because the radionuclides are in a mixture, a sum-of-fractions calculation was performed on the
samples to determine if the 25 mrem/yr equivalent had been exceeded in the soil. As shown in
Table 10, the calculated unity factor for the soil under the former Pu***Be sources was 0.08,
indicating the remaining soils in the excavation do not exceed the Default Screening Values of
Table 6.91 in NUREG 5512.

Final Status Survey Conclusion

The surveys and analytical work performed on remaining soil and the concrete support wall have
not identified contamination remaining in the excavation associated with the operation of the
storage ports, in particular Storage Port No. 1 that had been used to house high level neutron
sources in the form of Pu**®*Be. The final status survey supports the conclusion that all remedial
activity has been adequately completed to comply with the Default Screening Values of Table
6.91 in NUREG 5512.

NRC Confirmation Surveys

On December 11, 2008, the decommissioning branch of the NRC conducted an inspection of
activities at the FNR facility. The NRC inspection team consisted of Senior Health Physicist Bill
Snell and staff Health Physicist Jeremy Tapp. The purpose of the inspection was to determine

5 Fe-55 Estimated by activation calculation bases upon measured Cu-152 and Co-60 concentrations
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whether the decommissioning activities were conducted safely and in accordance with NRC
requirements. Specifically, the two inspectors evaluated decommissioning activities and
radioactive waste management. The primary activity observed during the inspection was the
removal of the underground storage ports and associated vent lines. The inspectors determined
that the University of Michigan was effectively completing decontamination and dismantlement
activities along with adequate calibration of survey equipment and completion of associated
documentation. In an NRC inspection report dated December 23, 2008, the NRC noted that no
radiological concerns were identified during facility tours and observations of work in progress.

On Monday, March 25, 2009 the NRC visited the FNR facility to conduct confirmatory sampling
of the storage port soil and concrete for their independent analysis. The NRC radiological
analyses of the soil concurred with the analyses conducted by the FNR staff and Eberline
Analytical. The excavation was subsequently backfilled. Table 11 below provides results of the
NRC confirmation sampling and the data sheets are provided in Appendix K (separate binder).

Table 11, NRC confirmation sampling/analytical through ORISE

Identified Measured Minimum Detectable Default Sercening
Radionuclide Concentration (pCi g')° | Concentration (pCi g) Vah(x;s(,:;/ :ﬁl))le 3
Sample No. UOM-09-1-01: Soil sample from area of former Storage Port No. 1
Fe-55 0.03 2.4 9,350
Co-60 0.03 0.03 3.68
Eu-152 0.02 0.03 8.66
Sample No. UOM-09-1-02: Soil sample from area of former Storage Port No. 1
Fe-55 0.07 2.4 9,350
Co-60 0.01 0.03 3.68
Eu-152 0.06 0.04 8.66
Sample No. UOM-09-1-03: Concrete support wall sample
Fe-55 0.07 2.3 9,350
Co-60 0.04 0.05 3.68
Eu-152 0.08 0.06 8.66

8 Fe-55 Estimated by activation calculation bases upon measured Cu-152 and Co-60 concentrations
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ORISE Confirmation Samples Collected by NRC
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Appendix A

Pre-Removal Internal Characterization of the Storage Ports
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Appendix B

Analytical Data for Activated Soil Characterization around Storage Port No. 1
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Appendix C

Pre-Excavation Soil Analysis around Storage Port No. 1
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Appendix D

Analysis of Concrete Support Wall around Storage Port No. 1

Eberline Analytical
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Appendix E
Storage Port Vent Lines Survey Data Sheet
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Appendix F
Radiological Survey and Swipe Analysis for
Storage Port Ends Remaining in FNR Wall
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Appendix G
Radiological Survey Report of Excavation Zone

Former Storage Port No. 1 Location
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Appendix H

Analytical Data for Final Status Survey of Concrete Support Wall Remaining in

Excavation
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Appendix I

Analytical Data for Final Status Survey of Soil Located Behind the Section of Support Wall
Removed
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Appendix J

Analytical Results from Eberline Analytical for Final Status Survey

Of the Soil under the Former Storage Port No. 1
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Appendix K

ORISE Confirmation Samples Collected by NRC
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Ford Nuclear Reactor Decommissioning Project
Storage Port Characterization Surveys

The following surveys were performed using a Ludlum 2221 meter (Serial No. 218602) and a 2" x 2" Nal probe (Ludium 4410; Serial No. 242815)
Removable activity surveys (disc smears) were also performed at each point whenever practical. Removable activity smears were counted on a L-2929 counter.

Survey Method: The Nal probe was placed onto a circular jig (see attafched photos). The jig ensured the probe remained centered within the storage port. The jig
was attached to a string. The jig/probe was inserted into the storage port and measurements were taken at one foot (1-ft.) increments.

Survey point #1 represents the first measurement as the probe breaks the plane of the storage point. The August, 2006 measurements have elevated counts
at the first port due to high exposure rates from staged radioactive materials on the Beam Port Floor (BPF).

Since exposure rates were elevated by radioactive materials in the areas surrounding the Storage Ports, corresponding graphs do not plot Pt. #1 for the August, 2006
characterization surveys. Although the May, 2007 survey data show less elevated exposure rates for Pt. #1, statistics also exclude Pt. #1 to be consistent
with the August, 2006 survey statistics.

Gross Gamma (cpm) vs Depth into Storage Port

Position (feet into port)
Average. Stand. Dev. Removabie
(excluding | (excluding SurveyLog | Activity
Port 1 2 3 | 4 | s 8 7 8 | 9 | 10 | 11 | 12 | 13 | Pt#) | Pt#) |SuveyDate| No. Detected?
1 4649 4904| 4897| 4886 5098| 5064| 5130| 5578| 8986| 20081| 20581] 14651| 11696 9296 | 6053 | si17/2007 | 2007-0987 Y
2 5249| 4754| 4847| 4785 4708| 4761| 4463| 4666| 4977 5377| 5702| 5549| 5027| 4968 381 | snre007 | 2007-0008 N
3 20700 6768] 5732] 5219| 5208 5004] 5131] 5311 5953] 7366 8085 6968 6348] 6090 | 1010 8/21/2006 | 2006-0383 N
4 | 21232 5890| 5433| 5251| 5113| 5040| 4985| 5015| 5273| 5386| 5711| 5335 5172] 6300 | 277 | s/21/2008 | 2006-0384 N
5 | 17429 5261] 5204 5126 5116] 5247| 5292 5030] 5342| 5147 5013] 5027| 5042| 6154 194 | 81302008 | 2006-0470 N
6 | 16368| 6776] 5596 5248 5273| 4920 5057| 5081| 5241| 5471| 5535| 5332 5124] 6388 | 481 8/29/2008_| 2006-0467 | not surveyed
7 | 21008| 6206] 5550| 5353 5169| 5250 5156] 5081| 5323| 5287| 5350 5488| 5121 g 302 | 820/2008 | 2008-0468 | notsurveyed
8 | 19735| 5734| 5510| 5317| 5106] 5017] 5175| 5321| 5267| 5451| 5850 5350] 5041] 8346 | 269 | 8202008 | 2008-0469 | notsurveyed
9 21066] 6005| 5901] 5728 5350| 5532| 5517| 5623 5879| 6255| 6368] 6103] 5512 ; 324 8/30/2006 | 2006-0471 | notsurveyed
10 6868 5706| 8363 5272| 5303| 5244| 5688| 6783| 10533| 15106| 23606| 71422 71_| 18877 | si72007 | 20070899 v
11| 21228| 5026 5541| 5653| 5208| 5070| 5234| 5221 5336| 5866| 5662| 5509 5206 274__| &/302006 | 2006-0473 | not surveyed
12| 20019] 5935 5814 5579] 5722| 5766| 5827 6013| 6331] 6913] 7324 7434| 7991| 6387 | 814 | 85012006 | 2006-0472 | not surveyed
13 | 22436| 7342| 6583 5894| 6130| 6616] 6540| 6414| 6017| 5719 5720| 5825 5382| 6183 | 637 | 8302008 | 2006-0474 | not surveyed
14 | 24560| 5605| 5567| 5311| 5203| 5137| 5557| 5354 5354| 5360| 5427| 5281| 5002| 6347 180 | /302008 | 2006-0475 | notsurveyed
15| 16088] 5469| 5376| 5439| 5384| 5129| 5150 4984| 5238 5027 5064| 5032| 5264| 6213 173 | ®/30/2006 | 2006-0476 | not surveyed
16 | 27251] 5631| 5241| 5199] 5288| 5328| 5252| 5131 5202| 5126 5213| 5108| 5352| 6286 141 8/30/2006_| 2006-0477_| not surveyed
17 | 27156| 5722| 5599] 5461| 5635 5359| 5507| 5569 6064| 6361| 6056| 5883| 6507 6818 361 8/30/2008_| 2006-0478_| not surveyed
18| 27724] 5711] 5410 5075] 5125 5149| 5068] 5014| 5047| 5168] 5156] 5236] 5281| 5208 194 | 813072008 | 2006-0479 | notsurveyed
19 | 32823| 5451| 5040| 5152| 5208| 5039| 5114| 5118 5198] 5107| 5126] 5110| 5090| 6146 | 109 | &/:31/2008 | 2008-0482 | notsurveyed
20 | 35160] 5613| 5039| 4942| 5200| 5504| 5732 5677| 5550 5670| 5710| 5802| 5795 6636 288 | 8312008 | 2008-0483 | notsurveyed
21| 33633| 5608| 4980| 5094| 5078| 4860| 5140| 5089| 5056| 5159| 5207| 5263| 5069| 6134 181 | o/31/2008 | 2006-0494 | notsurveyed
22 | 42950| 5855| 4988 4@ 4817| 4866| 4981| 5039| 5047| 5051 5067| 5125| 5182 5066 276 | a/31/2008 | 2006-0485 | notsurveyed
23 | 43085| 5200| 4628 4557| 4923| 4677| 4794 4834' 4931] 5041] 5219 5258] 520 258 | 83172008 | 20060496 | not surveyed
24| 42749 7800| 5631| 5108| 5058| 5062| 4958| 4979| 5076| 5152] 5112| 5181] 5057| 6349 794 | 8312008 | 2008-0487 | notsurveyed
25 6050 5636| 4482| 4547 4649| 4305| 4617| 4555| 4680 4750| 4813| 4023| 4822| 4741 321__| sn7rz007 | 2007-1000 N
26 4879 4485| 4486| 4623| 4830| 5007| 5378| 5218| 5730| 6219] 5800 5395 5399| 6222 547 | si7/2007 | 20071001 N
27 5198 4708| 4758] 4636 4500] 4539 4617| 4818| 4881 4844| 4897| 4960| 4983| 4770 149 | sn7z007 | 2007-1002 N

10f2




Ford Nuclear Reactor Decommissioning Project
Storage Port Characterization Surveys

Gross Gamma (cpm) vs Depth into Storage Port

Position (feet into port)
(excluding | (excluding Survey Log
1 2 3 | 4 5 8 7 8 9 [ 10 | 11 | 12 | 13 .#1) | Pt#1) |SuveyDate|  No.
5634| 4848| 4720| 4488| 4667| 4536| 4668| 4960 4792| 4768 4737| 4790| 4717| 4725 | 128 | snroo7 | 2007-1008
5702| 4769| 4720] 4900 4704| 4843| 4998| 4923| 5057| 5099| 5200| 5230 5466] 5002 | 222 | sn7r2007 | 2007-1004
5235] 4747| 4888 4738| 4542| 4627| 4758| 4763| 4735| 4902 5000] 4891 4819] 5/17/2007 | 2007-1005

5383| 5146| 5213| 4957| 5011 5204| 5526] 5205| 5246| 5516] 5476 5205 5240]

5100] 4644| 4894| 5101| 4879| 5142 5072| 5426 5814| 6372| 6237 5689

4912| 4794| 4850] 5120] 5867| 5327| 5174| 5221 5037| 4984] 4780| 46
5088

5/17/2007 2007-1006
5/17/2007 2007-1007
5/17/2007 2007-1008

LSBT

6153] 5020| 4815] 4905| 4995| 5004 5179 5| 5418] 5500] 5140] 4760 226 5/17/2007 | 2007-1009
6332| 5654| 6958] 6524] 6566] 7129| 6802] 6271] 6426| 6068] 5468| 5610| 5141] 633 5/17/2007 | 2007-1010
6538| 4834 4702] 5125| 5401| 5247 5654 5583| 5773| 5783| 5248| 5091 348 5/17/2007_| 2007-1011
6381| 4722] 4712] 4640 4808| 4798| 5006| 4981| 5220| 5224] 5321| 5316| 5121] 4988 249 5/18/2007 | 2007-1025

536 5308] 288 5/18/2007 | 2007-1024

g
8

;
]
8%

5/1812007 2007-1023

-<-<<<<<Z<ZZZZZZ<ZZZZZZZZ§§§

8(3|8|5] 55| 2(5[5]2|8|8| 4|8 |a|x|als|<|8|8]s(S

5443
5540] 5413 :
7462| 4784| 4955| 4999| 4060| 4977| 5708| 5549| 5525 5328| 5186| 5005| 4949| 816" 296 5/18/2007 | 2007-1022
8923| 5190| 5170| 5034] 5439| 5390| 5625| 5525| 5708| 5536| 5525| 5252| 5093 221 5/18/2007 | 2007-1021
8539| 5476 5303| 5134]| 5092| 5280 5355| 5326| 5208 5365| 5365| 5103| 4941 51812007 | 2007-1020
7128| 5153| 5044]| 4921| 4934| 5049] 5015 5038 4954| 4981| 5344 5/21/2007 | 2007-1037
8479] 5381| 4910| 4585 4730| 4725] 4736| 4791| 5023| 4890| 4927] 4917| 4621] 212 5/21/2007 | 2007-1038
7727] 5420| 5466| 5179] 5024] 5031 5162| 5249| 4938| 5212| 5027 5012| 4729 5121 208 5/212007_| 2007-1039
11016] 7470| 6062| 5392 5233| 5319] 5390] 5451| 4949| 5092 5071| 4936| 4716 729 5/21/2007 | 2007-1040
8747| 4933| 4404| 4731| 4707| 4824 4947' 5091| 4973| 5031]| 4965 5102] 4764] 199 5/21/2007 | 2007-1041
7889| 5782 5474] 5893| 6407 5874| 5759 5942| 6312] 6553| 6945| 9954| 7384 | 1211 5/21/2007 | 2007-1042
11190] 5707| 5309] 5186| 5274] 5072] 5199 5479] 6491] 6490| 6109] 7789 5993| 8842 783 5/21/2007 | 2007-1043
7208] 5017| 4607| 4605| 4616| 4550 4742] 4786| 4883| 4985] 5000| 5034 4848 4806 181 512112007 | 2007-1044
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Nal Gross Gamma (cpm)

FNR Storage Port #1: Nal Gross Gamma vs Depth
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Gross Gamma (cpm)

FNR Storage Port #2: Nal Gross Gamma vs Depth
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FNR Storage Port #4: Nal Gross Gamma vs Depth
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Nal Gross Gamma (cpm)
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FNR Storage Port #6: Nal Gross Gamma vs Depth
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\ : ‘ FNR Storage Port #7: Nal Gross Gamma vs Depth

\ Pt. #1 = 21,008 cpm
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FNR Storage Port #8: Nal Gross Gamma vs Depth -
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FNR Storage Port #9: Nal Gross-Gamma vs Depth

: \ Pt.#1 = 21,066 cpm
(Due to High Background on BPF)
7500 -
7000 4

(o]
o
o
e

\

Nal Gross Gamma (cpm)
o]
QQ
8

5000
4500
4000 a T T e — =7 T T g T T - T — T T E—
1) 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Depth into Port (ft)

Surveyed: 08-30-2006.



FNR Storage Port #10: Nal Gross Gamma vs Depth
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FNR Storage Port #11: Nal Gross Gamma vs Depth
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FNR:Storage Port #12: Nal Gross Gamma vs Depth
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Nal Gross Gafima (cpii)

FNR Storage Port #13: Nal Gross Gamma vs Depth
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‘Nal Gross Gamma (cpm)
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FNR Storage Port #14: Nal Gross Gamma vs Depth
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Nal Gross Garima (cpm)

FNR Storage Port #15: Nal Gross Gamma vs Depth
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Nal Gross Gamma (cpm)
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FNR Storage Port #24: Nal Gross Gamma vs Depth
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FNR S"torag;; Port #26: Nal Gross Gamma vs Depth
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FNR Storage Port #33: Nal Gross Gamma-vs Depth
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FNR Storage Port #34: Nal Gross Gamma vs Depth
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FNR Storage Port #36: Nal Gross Gamma vs Depth
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FNR Storage Port #38: Nal Gross Gamma vs Depth
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FNR Storage Port #40: Nal Gross Gamma vs-'Depth
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FNR Storage Port #41: Nal Gross Gamma vs Depth
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FNR Storage Port #42: Nal Gross Gamma‘vs Depth
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Filename: C;\Soil\2008-llw06—01\2008-11*06—OlN_lOOOOO_ZOOBNOVlO.CNF

Report Generated On . : 12/17/2008 6:07:55 PM
Sample Title _ -+ Soil Background - Storage Port Fill
Sample Description + 500 ml nalgene .
Sample Identification i UM-2008-11-06-01
Sample Type : soil _
Sample Geometry ' : 500 ml Nalgene
Peak Locate Threshold .+ 3.00
Peak Loc¢ate Range (in channels) : 1 - 8192
Peak Area Range (in channels) : 5 - 8192
Identification Energy Tolerance : ~ 1.000 keV
Sample Size : -+ 1.000E+003 g
Sample Taken'On H 9/1/2008 11:45:00 PM
Acquisition Started : 11/10/2008 9:07:01 AM
Live Time : 100000.0 seconds
Real Time : 100100.3 seconds
Dead Time : 0.10 %
Energy Calibration Used Done On : 12/17/2008
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Nuclide MDA Report 6:%:47 PM
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* Kok kK NUCLIDE MDA REPORT *EK K

************************1}***.****_***************'I_r**************'***‘k**.*****'*
Detector Name: HPGE

Sample Geometry: 500 ml Nalgene

Sample Title: Soil Background - Storage Port Fill

Nuclide Library Used: C:\GENIE2K\CAMFILES\LIbraries\Soil DCGL

\

Nuclide MDA

Nuclide Energy Yield Line MDA Activity -
Name (keV) (%) (uCi/g Yy , {uCi/g ) (uCi/g )

Pb x-ray .72.80 61.00 1.7312E-008 1.73E-008 -6.8954E-009

’ 75.00% 100.00 1.8854E~008 4,9930E-008

84.90% 36.00 2.1462E-008 1.8456E-008

- 87.60% 10.00 9.0358E-008 2.1696E-007

BE-7 477.59  10.42 2.8147E-007 2.81E-007 2.8645E-008

K-40 1460.75% 10.67 2.0949E-007 2.09E-007 8.9679E-006

MN-54 834.83 99.98 1.7669E~008 1.77E-008 -4.3999E-009

CO-60 1173.24 99.90 2.0256E-008 1.76E-008 8.3258E-009

: 1332.50 99.98 1.7643E-008 1.5454E-008

ZN-65 511.00 2.83 7.5535E~007 5.71E-008 -7.9533E-008

: 1115.55 50.70 5.7140E-008 - -4.0718E-009

NB-94x 702.62 97.90 1.4098E-008 1.41E-008 3.1511E-009

871.09 99.90 1.4750E-008 5.3043E-009

AG-108m 79.13 6.60 1.6780E-007 1.30E-008 1.6613E-008

433.94 90.50 1.3046E-008 ) 8.7054E-009

614.28 89.80 2.5348E-008 2:2054E-010

722.94 - 90.80 1.6153E-008 4.0493E-009

CD-=109 88.03* 3.61 2.7407E-007 2.74E-007 6.5808E-007

AG-110m 446.81 3.75 3.6686E-007 1.64E-008 1.5427E-007

620.36 2.81 - 5.4534E-007 -1.1882E-007

657.76 94.60 1.6445E-008 6.0295E-010

677.62 10.35 1.4631E-007 -6.8294E-008

687.02 6.44 2.4955E-007 4.0062E-008

706 .68 16.44  1.0337E-007 8.7489E~008.

744 .28 4.73 3.6893E-007 1.4310E-007

763,94 22.29 8.8737E-008 1.8806E-008

818.03 7.34 2.3929E-007 6.7159E-009

884.68 72.90 2.4825E-008 -2.5776E-010

937.49 34.36 5.7360E-008 -8.6489E-009

1384.30 24.28 8.1767E-008 4.3171E-008

1475.79 -3.99 3.6941E-007 1.1523E-007

1505.04 13.04 1.3429E-007 ~8.3139E-008

1562.30 1.03 1.4606E-006 4,8391E-007

SB-125 176.33 6.79 1.5043E-007 4.02E-008 -7.9700E-008

380.43 - 1.52 7.5359E-007 x 3.8838E-008

427.89 29.40 4.0236E-008 -1.7034E-008

463,38 10.45 1.2215E-007 1.6248E-007

600 .56 17.78 7.5604E-008 6.5278E-008

606 .64 5.02 5.0997E-007 -5.8991E-008

635.90 11.32 1.1386E-007. 2.8665E-010

_ 671.41 1.80 7.5226E-007 -1.3293E-007

BA-133 53.16 2.20 3.7734E-007 2.73E=008 1.7622E-007



Nuclide MDA Report 12/17/2008 6:55:47 PM Page 2
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uci/g ). (uCi/g ) (uci/g )
BA-133 79.62 2.62 4.2479E-007 2.73E=008 -1.9400E-009

81.00 34.10 2.7340E-008 : -1.1400E-008

160.61 .64 1.4401E-006 7.0942E-007

223.23 .45 2.2985E-006 7.5210E-007

276.40 .16 1.4778E-007 3.9165E-008

302.85 .33 5.7083E-008 3.8433E-010

356.02 - .05 2.8064E-008 -2.7673E-008

383.85 .94 1.2801E-007 6.5646E-008

CS-134 475,35 1.46 8.5311E-007 .90E-008 -2,8470E-007
563.23 .38 1.5525E-007 -7.4280E-011

569.32 .43 8.5974E-008 8.6071E-009

604.70 .60 2.0763E-008 -3.0739E-009

795 .84 5.40 1.9032E-008 2.3069E-008

801.93 8.73 1.7546E-007 -7.2547E-008

1038.57 .00 1.8112E-006 -4 .1042E-007

1167.94 .80 1.1535E-006 1.0394E-006

1365.15 .04 4.9918E-007 _ 3.8692E-007

CS-137 661.66 .21 '1.6079E-008 1.61E-008 7.4697E-009
EU-152x 1121.78 .40 2.8786E-008 2.88E-008 ~ 1.,0174E-009
: 244.70 .49 1.5999E-007 2.0757E-009
344 .28 .60 4.1085E-008 -6.0935E-009

411.11 .23 5.2242E-007 -1.2062E-007

443.98 .78 4.1100E-007 -1.3841E-007

778.90 12.96 . 1.1246E-007 -8.9233E-009

867.39 .15 3.6246E-007 5.2208E-008
964 .13 .34 1.3505E-007 -3.9789E=008 -

- 1085,91 .92 1.7523E-007 -9.4027E-009
1089.70 .71 1..0295E-006 3.0797E-007

X 1112.12 3.55 1.3612E-007 1.8966E-008
’ 1212.95 .40 1.5750E-006 -7.2865E-007
1299.12 1.63 ~1.0407E-006 1.3197E-007

1408.01 0.87 7.8480E-008 1.0402E-007

EU-154 123.07 0.40 2.0536E-008 2.05E-008 1.1116E-009
188.25 0.23 4.9960E-006 -9.2005E-007

247.93 6.83 1.4678E-007 -9.6790E=009

401.30 0.19 '6.0017E-006 -9.1079E-007

( 444 .39 0.55 2.0762E-006 ~-1.0161E-006
478.26 0.21 - 5.7388E-006 9.3377E-007

557.56 0.25 4.7266E-006 -2.3068E-006

582.00 0.89 1.9537E-006 1.0025E-005

591.76 4.91 2.4453E-007 -2.3015E-007

625.22 0.32 3.9055E-006. -1.6843E-.006

676.59 0.14 9.2642E-006 -4.9429E-006

692.42 1.78 7.6497E-007 -5.9129E-008

715.76 0.17 7.7322E-006 -5.2589E-006

722.30 20.00 7.0082E-008 -2.3892E-008

756 .86 4.50 3.2676E-007 -7.5369E-009

815.55 0.50 2.8984E-006 -1.7062E-006

845.39 0.58 2.5718E-006 -1.4378E-006

850.64. 0.23 6.3928E-006 -2.7820E-006

873.20 i2.09 1.2349E-007

.7098E-008
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Nuclide:
Name

EU-154

TL-208B

Pb-210
PB-212B

BI-214B

PB-214B

Energy Yield
(kev) (%)
892.73 0.50

- 904.05 0.85
996.30 10.34
1004.76 17.90
1128.40 0.29
1140.90 0.22
1241.60 ' 0.13
1246.60 0.80
1274.51  -34.40
1494.08 0.71

11596 .45 1.80

72.80 2.02
74.97% 3.41
84 .90%* 1.51
277.36% 6.31
510.77% 22.60
583.19* 84.50
763.13 1.81
860.56%* 12.42
2614.53* 99.16
46.52* 4.05
74.81% 10.50
77.11% 17.60
87.30% 7,90
238.63*% .43.60
300,09% 3.34
609.31%* 44.80
665.45% 1.29
768.36% 4.80
806.17% 1.12
934.06* 3,03

1120.29* 14.80
1155.19 1,64
1238.11* 5.86
1280.96 1.44
1377:67% 3.92
1401.50% 1.55
1407.98%* 2.80
1509.23% 2.12
1661.28 1.14
1729.59%* 2.88

1764 .49% 15.36
1847.42% 2.04
2118.55 1.14
2204.21% 4.86

2447.86% 1.50

53.23* 1.11
74.81* 5.90
77.11% 9.90
87.30% 4.41
241.98% 7.50

Line MDA
(uCi/g/ )
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.0741E-006
.,8100E-006
.5704E-007
.7292E-008
.3588E-006
.5255E-006
.9085E-005
.5117E-006
.2824E-008
.8543E-006
.7621E-007
.2279E-007
.5290E-007
.1168E-007
.2898E-007
.1666E-007
.8279E-008
.7109E-007
.5089E-007
.7922E-008
.3910E-007
.7956E-007
.0722E-007
.1438E-007
.7555E-008
.1207E-=007
.8603E-008
.2101E-007
.0987E-007
.5595E-006
.4092E-007
.9382E-007
.2132E-006
.2833E-007
.3007E-006
.2373E-007
.1760E-007
:3286E-007
.7084E-007
.0383E-006
.1080E-007
.4213E-007
.1315E-007
.1561E-006
.8591E-007
.2947E-006
.0559E-007
.1956E-007
.9061E-007
.0489E-007
.8262E-007

12/17/2008 6:55:47 PM

Nuclide MDA
{uCi/g )

2.05E-008

1.79E-008

/

2.39E-007
4.76E-008

4.86E-008

4.57E-008

Page 3

Activity

(uci/g )

1.
1.
1.
1.
.5137E-006 .
6.
9.
3.
6.
.9253E-007
7.
ﬂz.
.4642E-006 -
.4002E-007
.9916E-008
.3365E=007
.9848E-008
.9783E-008
.1443E-007
.1687E-008
+8653E-007
.7552E-007
.5689E-007
.7463E-007
.6027E-007
.3451E-007
.8037E-007
.6909E-007
.5556E-007
.4699E-007
.6421E-007
.3643E-007
.3175E-006
:5968E-007
.7046E-006
.7318E-007
.8399E-007
.7594E-007
.5296E-007
.6302E-007
.8151E-007
.7158E-007
.0059E-007
.1082E-007
.3993E-007
L2322E-007
.5720E-007
L4626E-007
.1226E-007
.9197E-007
.6078E-007

3

7

2778E-007

5800E-007
1905E-008
2028E-007

8257E-007
0839E-006
5308E-006
9981E-=008

5055E-008.
0823E-007



Nuclide MDA Report

Nuclide

Nanme
+ PB-214B
+ RA-226
+ AC-228B
PA-234B

Energy

" (Kev)

- 295.

351.
186
12.

ie6.
19.
. 89.
.35%
.99,
105.
129.
L39%

93

209

270.
328.
.42%*

338

409.

463.
562.
755
772

835,
911.
964 .

- 968.

1459

1496

1588

1630

63.
94
98.
99.
111.

125.
.20
152.

131

186.
200.
202.
226
227.
248
272.
293.
369
372,
458,
506 .
513.
565.

21%*
92+*

.10%*

95
15
11
96%*

55%
36

03*
26%*
07*

62%*
10*
65

.28
.28
794 .

79%
60

16*
64*
97+

.19
.00
.23
.47

00

.67

44
70
00
40

70
00
90
20

:40

20

.90

10
70

.80

40
80
80
70

90

Yield

(%)

18.

35,

15.

L
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50
80

.50

10

.00
.60"
.40
.60
.30
.00
.90
.10
.80
.50
.40
.20
.60
.01
.32
.09
.60
.71
.00
.80
.40
.06
.05
.60
.95

v

.20
.30
.00
.80
.80
.00
.00
.70
.00
.00
.20
.90
.50
.80
.00
.90 -
.90
.30
.50
.60
.30
.40

12/17/2008

Line MDA

(uci/g )

mqumwwwwHHmﬂmHpmqummeemqumwpwpmmmwwmw»mmwmppwpq

.9660E-008
.5726E-008
.6333E-007
.6557E-006
.4331E-007
.2538E-007
.9161E-007
.5957E-007
.4002E-007
.0651E-007
.6337E-007
.1806E-007
.4606E-007
.7746E-007
.4379E-008
.2330E-007
.6564E-007
.2141E-006
.1028E-006
.5442E-006
.8188E-007
.9855E-007
.0879E-008
.4653E-007
.4908E-008
.6817E-006
.2553E-006
.3444E-007
.5277E-007
.8589E-007
.6056E-008
.4991E-008
.6839E-007
.6730E-008
.4102E-007
.3648E-008
.3965E-007
.8159E-007
.0212E-006
.5387E-007
.7491E-007
.8848E-007
.5761E-007
.1039E-006
.6928E-007
:8494E-007
.4695E-007
+9411E-007
.0030E-006
.3535E-006
.0435E-007

6:55:47 PM

Nuclide MDA
(uCi/g )

4 .57E-008

3.63E-007
7.09E-008

3.50E-008

"Page 4

Activity

(uCi/g )

i

WHRDWUT D WWWEROBIPONRNENOAONWNONNOND RS

.0375E-007
.9887E~-007
.8903E-007
.1996E-005
.6600E-006
.5923E-006
.8590E-007
.6363E-007
.6691E-007
.7495E-008
.4655E-007
.7152E-007
.4428E-007
.2795E-007
.9111E-007
.0545E-007
.5236E-007
.1701E-007
.0669E-008
.3911E-008
.2660E-007
~2797E=007
.2971E-007
.9612E-007
.6778E-007
.3381E-005
:6106E-007
.8049E-008
.6825E-007
.4035E-008
.1601E-008
.4064E-009
.4916E-008
.6766E-008
.4674E-007
.8143E-009
.4542E-008
.3512E-006
.5893E-007
:1785E-008
.0841E-007
.1392E-008
.9412E-008
.5589E-007
.2072E-007
.9626E-007
.2731E-007
.9967E~008
.6117E-007
.0962E-008
.7709E-007

\
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Nuclide MDA Report 12/17/2008
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (kev) (%) (uCi/g ) (uci/g ) (uCi/g )
568.70 3.30 3.8179E-007 . 3.50E=008 .5676E-008
569.50 10.00 1.2613E-007 .2628E-008
574.00 2.00 6.2872E-007 .1914E-007
664.80 1.30 1.0724E-006 1.3361E-006
666.70 1.60 8.6195E-007 .0313E-007
669.90 1.40 9.4827E-007 .6473E-007
692.70 1.50 9.0478E-007 .1787E-008
699.00 4,60 2.9748E-007 2.1391E-007
706.10 3.10 4.5650E-007 .3844E-007
733.00 9.00 1.6937E-007 .1644E-009
738.00 1.00 1.4768E-006 2.6685E-007
742,81 2.40 6.0690E-007 .7801E-008
755.60 1.40 1.0416E-006 .7296E-009
780.70 1.10 1.3520E-006 .6143E-008
786 .27 1.40 1.0551E-006 8.3617E-007
793.60 1.50 1.0392E-006 . .5215E-006
796.30 3.80 4.0829E-007 .5897E-007
805.80 3.30 4.4124E-007 .9526E-007
819.60 2.60 5.6820E-007 .5623E-008
826.30 4.00 '3.8135E-007 .2153E-007
831.60 5.50 2.7817E-007 .3670E-007
876.40 4,00 3.6869E-007 4.3722E-008
880.50 4.00 3.6424E-007 .0321E-007
880.51 9.00 1.6188E-007 .3476E-007
883.24 5.00 9.9918E-008 ,.3205E-008
899.00 4,10 3.7150E-007 .0801E-009
925.00 2.90 5.2849E-007 7.4763E-008
926.00 1.00 1.3835E-007 3.0267E-008
927.10 .00 1.3780E-007 .0792E-008
946 .00 12.00 1.3229E-007 7.5176E-008
94.9..00 8.00 1.9753E-007 1.6926E~007
1978.80 1.40 1.0857E~006 .3248E-007
980.50 2.00 7.6961E-007 2 .4922E-007
980.50 .3.00 5.1307E-007 .6615E-007
984.00 1.90 8.2918E-007 6.9079E-008
1353.30 1.70 8.8483E-007 ..4300E-007
1394.10 3.00 4.5838E-007 2.5716E=008
1452.70 1.00 1.8093E-006 2.5344E-007
1668.50 1.20  9.4669E-007 .4170E=007
1694.60 1.20 1.0156E-006 .- .8341E-007
63.29%* 4.50 1.7585E-006 1.76E-006 .6449E-007
92.38 2.60 2.8420E-006 ‘ .5332E-005
. 92.80% 2.60 4.1278E-006 7.3727E-006
+ U-235 72.70 0.11 9.4758E-006 2.21E-008 -3.7742E-006
, 89.95% '2.80 4.6931E-007 : 4.6246E-007
93.35% 4.50 3.1880E-007 _ 5.6941E-007
94.00 0.40 2.3388E-006 -3.4545E-007
105.00 2.10 3.8144E-007 7.7268E-008
109.16 . 1.50 5.3782E-007  -3.4139E-007
140.76 0.22 4.1492E-006 _ -7.6042E-007
143.76%* 10.90 8.9113E-008 " 3.5441E-008
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Nuclide Energy Yield

Name (keV) (%)

U-235 163.33 5.00
182.61 0.40
185.71%* 57.50
154 .94 0.59
202.11 1.00
205.31 5.00
279.50 0.27

12/17/2008

Line MDA

(uci/g )

.8444E-007
.6956E-006
.2114E-008
.6992E-006
.0055E-006
.0423E-007
.7867E-006

6:56:47 PM
1

Nuclide MDA
(uci/g )

2.21E-008

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Page 6

Activity

(uci/g )

-5
=1

.4852E-009
-4,
4,
3.

0257E-006
1937E-008
3220E-008

.1415E-007
.1028E-008
3

2493E-006

Half-life too short tdé be able to perform the decay correction
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Filename: C:\S0il\2008-12-18-01\2008-12-18-01N_100000_2009Jan2.CNF

Report Generated On : "3 1/5/2009 3:47:54 PM ,
Sample Title - : Soil Immediately in vicinity of Storage
Sample Description : 500 ml Nalgene .

Sample Identification : 2008-12-18-01N

Sample Type : Soil 2.0 g/cc

Sample Geométry : : 500 ml Nalgene

Peak Locate Threshold - : 3.00

Peak Locate Range (in channels) : 8 - 8192

Peak Area Range (in channels) : 8 - 8192
Identification Energy Tolerance : 1.000 kev

Sample Size :" 1.000E+003 g

Sample iaken On :°12/18/2008 11:55:00 AM -
Acquisition Started’ : 1/2/2009 10:37:40 PM.

Live Time ' & 100000.0 seconds

Real Time : : 100007.8 seconds

Déad Time ¢ 0,01 %

v

Energy Calibration Used Done On

Efficiency Calibration Used Done On

Efficiency ID

12/18/2008
12/17/2008
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* ok ok kK 'NU'CLIDE- MDA REPORT L kR kR
KA KAk ARk Rk AR kR kR R A AR A A AR I kR TR A KNI KT AN A AR b kA h kI Rk hh kb kA hhkhhhkkhh k%
Detector Name: HPGE _
Sample Geometry: 500 ml Nalgene
/ Sample Title: Soil Immediately in wvicinity of Storage
Nuclide Library Used: C: \GENIEZK\CAMFILES\LIbrarles\8011 DCGL

. Nuclide Nuclide MbA

_Energy vield Line MDA ‘ Activity
Name . (keV) (%) (uCi/g ) (uCi/fg ) . (uCi/g )
Pb x-ray 72.80 61.00 2.2790E-008 1.99E-008 -7.3552E-009
75.00* 100.00 1.9939E-008 6.2027E-008
84.90*  36.00 9.9714E-008 7.8783E-008
87.60*  10.00 3.5953E-007 4.7002E-007
, BE-7 - 477.59 10.42 1.9989E-007 2.00E-007 9.2997E-008
+  K=40 1460.75* 10.67 2.1220E-007 2.12E-007 1.1019E-005
+ MN-54 834.83*  99.98 2.2026E-008 2.20E-008 _1.5932E-008
+ - CO-60 1173.24*%  99.90 4.0304E-008 2.61E-008  4.6182E-007
1332.50*  99.98 2.6145E-008 Z.4833E-007
ZN-65 511.00 2.83 8.2718E-007 8.26E-008 4.6003E-006
: 1115.55 50.70 8.2641E-008 6.7304E-007
NB-94x 702.62 97.90 2.0800E-008 2.08E-008 1.3779E-008
: 871.09 99.90 2.8204E-008 ~ 1.4854E-008
AG-108m 79.13 6.60 2.1680E-007 1.77E-008 -3.3509E-007
433.94 90.50 1.7691E-008 -1.0709E-008
614 .28 89.80 2.8847E-008 -2.9331E-008
722,94 90.80 2.5222E-008 1.1850E-008
+ CD-109 88.03%* 3.61 1.0163E-006 1.02E-006 1.3286E-006
AG-110m 446.81 3.75 5.1169E-007 2.15E-008 -1.0785E-007
' 620.36 2.81 7.0796E-007 -3.5764E-007
657.76 94.60 2.1492E-008. -2.0575E-008
677.62  10.35  2.0031E-007 1.2930E-007
’ 687.02 6.44 3.3201E-007 1.1237E-007
706 .68 16.44 1.2912E-007 -3.6883E-008
744 .28 4.73 4.8487E-007 ~ 1./3469E-007
763.94 22.29 1.1253E-007 : -6.3800E-008
818.03 7.34 3.2259E-007 -2.2853E-008
884.68 72.70 3.4213E-008 \ 7.6985E-009
937.49 34.36 7.4316E-008 -7.5817E-009
1384.30 24.28 7.4132E-008 -4.2231E-008
1475.79 3,99  3.4329E-007 -1.9457E-007
1505.04 .13.04 1.1881E-007 -1.5693E-008
1562.30 1.03 1.2901E-006 -6.2532E-007
SB-125 176.33 6.79 2.1164E-007 5.53E-008 -3.4249E-008
380.43 1.52 1.0219E-006 -7.0704E-007
427.89 29.40 '5.5274E-008 -1.8866E-008
463.38 . 10.45 1.6231E-007 5.8298E-008
600.56 17.78 1.1099E-007 4.1788E-010
606.64 . 5,02 5.7244E-007 -2.3331E-008
635.90 11.32 . 1.6916E-007 3.2118E-008
671.41 1.80 1.1021E-006 .~ ~1.0918E-006
BA-133 53.16 4 19E-008 1.0735E-007

2:20 .9756E-007 3.



Nuclide MDA Report 1/5/2009 3(;""’:51 PM "Page 2
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uCci/g ) (uci/g ) (uci/g )
BA-133" 79.62 2.62 5.4466E-007 3.19E-008 -8.4640E-007

81.00 34.10 3.8162E-008 ~1.6450E-007
160.61 .64 2.1384E-006 2.8297E-006
223.23 .45 3.3399E-006 1.1284E-006
276 .40 .16 2.0579E-007 5.2598E-008
302.85 .33 8.0133E-008 -1.6931E-008
356.02 .05 3.1866E-008 ~-1.0333E-007
383.85 .94 1.7541E-007 -4.4408E-009

CS-134 475.35 1.46 1.1640E-006 1,59E-008 2.7777E-008
563.23% .38 1.5977E-007 5.5290E-008
- 569.32 .43 1.2439E-007 -3.5171E-008
604.70% . .60 1.5930E-008 1.9392E-008
795, 84%* .40 2.0223E-008 2.7770E-008
801.93 .73 2.5819E-007 -2.2145E-007
1038.57 1.00 2.3764E-006 -2.9657E-006
1167.94 1.80 2,3336E-006 4.2343E-007
1365.15 .04 5.3262E=007 2.1101E-007
CS-137 661,66 .21 2,3295E-008 2.33E-008 6.7507E-009
EU-152x 121.78% .40 6.3672E-008 6.37E-008 1.9663E-006
244.70% .49 4.6185E-007 1.9143E-006
344 .28*%* 6.60 7.0919E-008 1.8879E-006
411 .11+%* 2,23 7.8608E-007 2.1749E-006
443,98%* .78 7.1092E-007 2.2104E-006
778.90% .96 1.7189E-007 2.0531E-006
867.39% .15 . 6.1539E-007 1.8145E-006 °
964 .13* .34 2.9108E-007 2.0566E-006
1085.91%* .92, 4.6298E-007 2.0919E-006
1089.70* .71 2.7021E-006 2.6391E-006
1112,12%* .55 2.4919E-007 2.0369E-006
1212.95% .40 1.7558E-006 2.2261E-006
1299.12% 1.63 1.1766E-006 1.9564E-006
1408.01* .87 9.5893E-008 2.0823E-006
EU-154 123.07 40.40 5.3508E-008 5.35E-008 -4 .5774E-009
188.25 0.23 6.7518E-006 : -3,6636E-006
247,93 6.83 2.6435E-007 1.4184E-006
401.30 0.19 8.3321E-006 3.1884E-006
444 .39 0.55 3.3662E-006 1.1169E-005
478.26 0.21 8.1163E-006 5.2896E-006
557.56 0.25 7.2431E-006 -5,1831E-006
582.00 0.89 2.6094E-006 9.6606E-006
591.76 4.91 3.8831E-007 -2.7262E-007
625.22 0.32 5,9727E-006 -2.9648E-008
676.59 0.14  1.4582E-005" -2.2096E-006
692,42 1.78 1.1787E-006 -5.1231E-008
715.76 0.17 1.2112E-005 2.6098E-006
722.30 20.00 1.1154E-007 4.5687E~008
756 .86 4.50 5.1234E-007 2.6612E-007"
815.55. 0.50 4.5640E-006 3.6749E-007 .
845.39 0.58 4.0517E-006 2.2147E-006
850.64 0.23 9.9898E-006 -5.8306E-006
§73.20 12.09 2.2458E-007 -2.9083E-008
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+

+

Nuclide
Name

EU-154

TL-208B

Pb-210
PB-212B

BI-214B

PB-214B

Energy

(keV)

'892.
.05
30
.76
.40
1140.
1241.
1246.
1274.
1494.
1596.
.80
74.
.90*
277.
510.
583.

904

. 996.
1004

1128

72

84

763
860
2614

46.
74 .
77.
87.30%
238.
L09*
609.

87
300

665

934

1764

2118

53.
74 .
77
87.
241

73

90
60
60
51

08

45
97%*

36*
77%*

19%
.13
.56*
.53
52%*

81
11~*

63%

.45
768.
806 .
.06%
1120.
1155.
1238,
1280
1377.
1401.
1407.
1509
1661.
1729,
.49%
1847.

36*
17

29+
19%
11%

.96

67*
50*

98«
.23 %

28%*
59*

a2«

.55
2204 .
2447.

21*
B6*
23%
81*

11

30%*

. 98*

B

R WM O OOOONO OO

®
(SRS

T Lt
BPwwagobdoN

RO UTRP R R EHNUNRENNREWR GRS WRD P

Yield
(%)

.50
.85
.34
.90
.29
.22
.13
.80
.40
.71
.80
.02
.41
.51
.31
.60
.50
.81
.42
.16
.05
.50
.60
.90
.60
.34
~80
.29
.80
.12
.03
.80
.64
.86
.44
.92
.55
.80
.12
.14
.88
.36
.04
.14
.86
.50
J11
.90
.90
.41
.50

1/5/2009

Line MDA

(uCi/g )

'bm)—-'W\'lU’Ivh?—'d\\OWl—'CD\1!—‘bbl—‘L\Jl—‘}—‘(bt\JWI—‘ohob\lvbl—'l—'wl\)F—'!—'l\Jl—'l—'NmO\COl—'\l[\)Nl—'mb—'wl\]»\b

.8349E-006
.8602E-006
.3656E-007
.4756E-007
.5146E-006
.1294E-005
.0896E-005
.9608E-006
.0414E-008
.9605E-006
.8063E-007
.8822E-007
.8472E-007
.3773E-006
.6686E-007
.3009E-007

.6114E-008
.3183E-006
.4468E-007
.8487E-008
.8975E-007
.8989E-007
.1208E-007
.5511E-007
.9280E-008
.0858E-007
.6571E-008
.5492E-006
.8640E-007
.0246E-006
.5674E-007
.9604E-007
.2889E-006
.8957E-007
.6059E-006
.0913E-007
.0090E-006
.1529E-007
.44772E-007
.2716E-006
.5610E-007
.8206E-008
.6568E-007
.2111E-006
.T675E-007
.3151E-007
.3322E-007
.3795E-007
.9926E-007
.1527E-007
:5906E-007

3{"”:5l PM

Nuclide MDA
(uCi/g )

5.35E-008

2.61E-008

3.90E-007
7.93E-008

4.,66E-008

5.09E-008

Page 3

Activity

(uCi/g )

t

.8677E-006
.8653E-007
.5683E-008
.3828E-007
.5004E-006
.9772E-006
.4188E-005
.9684E-006
.3229E-007
.3617E-007
.5685E-008
.2211E-007
.8190E-006
.8783E-006
.3518E-008
.1441E-008
.9847E-008
.4216E-007
.3066E-007
.2778E-007
.4607E-006
.9073E-007
.2798E-007
.9496E-007
.4815E-007
.0355E-007
.1125E-007
.2775E-007
.5388E-007
.0205E-007
.6662E-007
.3812E-006
.3543E-007
.1556E-006
.3397E-007
.2258E-007
.5532E=005
.0995E-006
.1785E-007
.0672E-007
.9582E-007
.6918E-007
.1058E-009
. 7652E-007
.2608E-007
.4642E-007
.0513E-006
.3863E-007
.0658E-006
.3976E-007
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Nuclide 'Energy Yield Line MDA Niuclide MDA Activity
Name (keV) (%) (uCi/g ~ )  (uCi/g ) (u€i/g )
PB-214B 295.21%* 18.50 8.8721E-008 5.09E-008 6.4590E-007

351,92% 35.80 5.0880E-008 5.8294E-007
* RA-226 186.10%* 3.50 4.6241E-007 4.62E-007 9.7896E-007
AC-228B 12.95 15.10 1.0284E-006 9.54E-008 -9.3529E-009
16.15 20.00 4,1228E-007 : 7.2653E-008
19.11 4.60 1.0510E-006 -3.8324E-007
89.96% 3.40 1.0702E-006 7.7066E-007
93,35% 5.60 6.5366E-007 4.2049E-007
99.55 1.30 9.7011E-007 6.8496E-007
105.36 2.00 6.2999E-007 6.9668E-008
129,03%* 2.90 3.6627E-007 2.8412E-007
209.39* . 4.10 2.8160E-007 2.0020E-007
"270.26% 3.80 4.8039E-007 6.3653E-007
328.07%* 3.50 4.6898E-007 4.9838E-007
338.42*% . 12.40 1.2720E-007 2.2411E-007
409.62 2.20 8.1479E-007 2.1817E-006
463.,10% 4.60 2.7360E-007 3.9123E-007
562.65% 1.01  1.3107E-006 -4 ,5359E-~007
755.28 1.32 1.7386E-006. 9.1203E-007
772.28 1.09 2.2972E-006 -1.9324E-007
7.94.79% 4.60  3.7124E-007 5.0978E-007
835.60% 1.71 1.2464E-006 9.0152E-007
911.16%* 29.00 9.5369E-008 3.3640E-007
964.64%* 5.80 7.2023E-007 5.0887E-006
968.97* 17.40 2.4479E-007 4.0219E-007
1459.19 1.06 6.2056E-006 1.1293E-004
1496.00 1.05 1.3325E-006 6.5624E-007
1588.23 3.60 4.6012E-007 3.2593E-007
1630.47 1.95 6.6862E-007 ~4.2890E-007
PA-234B 63.00 3.20 3.6937E-007 5.48E-008 8.1753E-007
94.67 14.30 9.4719E-008 ' -6.7474E-008
98.44 23.00 5.4760E-008 -1.8959E-008
99.70 4.80 2.6241E-007 1.5368E-007
) 111.00 10.80 1.1953E-007 3.4364E-008
125.40 1,00 1.5861E-006 -1.8845E-006
131.20 20.00 6.0649E-008 -1.0088E-008
152.70 6.70 2.0276E-007 2.6111E-007
186.00 2.00 7.8496E-007 2.8385E-006
200.90 1.00 1.4599E-006 ~8.8002E-007 '
202.90 1.20 1.2187E-006 -7.0006E-007
226,40 5.90 2.5304E-007 2.9514E-008
227.20 5.50 2.6979E-007 -1,4786E-007
248.90 , 2.80 5.8582E-007 -2.4409E-006
272.10 1.00 1.4953E-006 -8.5579E-007
293.70 3.90 4.5665E-007 -2.2556E-007
369.80 2.90 5.5821E-007 6.8400E-007
372.40 1.30 1.2208E-006 -5.9671E-007
458.80. 1.50 1.1212E-006 . -1.5552E-006
506 .80 1.60  1.3293E-006 -9,2358E-008
513.70 1.30 1.7102E-006 -1.0790E-006
565.90 1:40 1.3769E-006 2.9473E-007



Nuclide. MDA Report

1/5/2009 3;:77:51 PM Page 5
Nuclide® Energy Yield Line MDA Nuclide MDA Activity
Nanie (kev) (%) (uci/g ) (uCi/g ) (uci/g )
568.70 3.30 5.8083E-007 5.48E-008 2.0564E-007
569.50 10.00 1.8983E-007 .3675E-008
574 .00 2.00 9.5072E-007 .8218E-007
664.80 1.30 1.5363E-006 .3837E-007
666.70 1.60 1.2578E-006 .7283E-007
669.90 1.40 '1.4171E-006 .3550E-007
692.70 1.50 1.3933E-006 1.2949E-007
699.00 4.60 4.4232E-007 .6417E-008
706.10 3.10 6.5587E-007 .3926E-007
733.00 9.00 2.5459E-007 1.2239E-007
738.00 1.00 2.1906E-006 .3777E-007
742.81 2.40 9.1527E-007 ..8839E-007
755,60 01.40 1.6382E-006 .1169E-007
780..70 1.10 2.9876E-006 .2651E-005
786.27 1.40 1.6805E-006 5.5459E-006
793.60 1.50 1.5487E-006 .6658E-006
796.30 3.80 6.0802E-007 .9786E-007
805.80 3.30 6.8495E-007 .4754E-007
819.60 2.60 8.6663E-007 .1580E-007
826.30 4.00 5.7048E-007 .9071E-007
831.60 5.50 4.2067E-007 .3590E-008
876.40 .4.00 6.1878E-007 .5853E-007
880.50 4.00 5.9431E-007 .8105E-007
880.51 9.00 2.6414E-007 .0469E-008
883.24 5.00 1.5919E-007 .3824E-008
899.00 4.10 5.8677E-007 .8587E-007
925.00 2.90 8.3614E-007 .6960E-007
926.00 11.00 2.1969E-007 . 9510E-008
927.10 11.00 2.1890E-007 .8320E-009
946.00 12.00 - 1.9941E-007 .3339E-007
949.00 8.00 2.9850E-007 .1904E-008
978.80 1.40 1.6283E~006 .1024E-007
980.50 2.00 1.1374E-006 .4057E-007
980.50 3.00 7.5825E-007 .6038E-007
984.00 1.90 1.1918E-006 - .6146E-007
1353.30 1.70 9.5839E-007 .1743E-007
1394.10 3.00 5.1917E-007 > .5184E-008
1452.70 1.00 2.3612E-006 .5479E-006
1668.50 1.20 1.0105E-006 3.1367E-007
1694.60 1.20 9.6053E-007 2.6350E-007
63.29% 4.50 . 4.5348E-007 4.53E-00%7 .4959E-007
92.38 . 2.60 8.4581E-007 2.8175E-006
92.80* 2.60 2.2256E-006 1.4317E=006
+ U-235 72.70 0.11 1.2603E-005 2,81E-008 -4.0673E-006
89.95% 2.80 1.2957E-006 9.3307E-007
93.35% 4.50 8.1106E-007 o 5.2175E-007
94.00 0.40 3.3771E-006 -1.7096E-006
105.00 2.10 5.9784E-007 1.6501E-007
109.16 1.50 8.4920E-007 _ -7.0172E-007
140.76 0:.22 5.8894E-006 -2.5483E-006
143.76%  10.90 1

.1233E-007 2.4408E-008



Nuclide MDA Report
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Yiel
(%)

Nuclide
Name

Energy
(keV)
U-235 163.33
182.61
185.71* 5
194.94
202.11
205.31
279.50

QN OO0

d

.00
.40
.50
.59
.00
.00
.27

MNERENNDWN

- 1/5/2009

Line MDA .

(uCi/g )

.7595E-007
.7883E-006
.8146E-008
.46891E-006
.4597E-006
.9598E-007
.4954E-006

3:;”:51 PM

Nuclide MDA
(uci/g )

2.81E-008

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Page 6

Activity

(uci/g )

.0782E-007
.1668E-006
.9587E-008
.3618E-006
L4174E-007
.5979E-007
.3447E-006

= Half-life too short to be able to perform the decay correction
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Filenamé: C:\S0il\2008-11-20-01\2008-11-20-01N ‘100000 2008November28.CN

Report Generated On

Sample Title

Sample Description

Sample Identification

Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Saniple Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

12/17/2008 8:02:02 PM
2008-11-20-01-Nalgene .
500 ml Nalgene

208-11-20-01 ’

500 ml Nalgene

500 ml Nalgene

3.00
1 - 8192
14 - 8192
1.000 keV

1.000E+003 g

8:45:00 AM
9:26:59 AM

9/19/2008
11/28/2008

100000.0 seconds
©100005.3 seconds

.01 %

12/17/2008

Energy Calibration Used Done On
12/17/2008

Efficiency Calibration Used Done On
Efficiency ID
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**************"***********f*******-****"‘***********'_***,*********************'A"'*‘*

A NUCLIDE MDA REPORT Kk kK

***t****v****fk******‘***************************************,**********.*****'A:
Detector Name: HPGE |

Sample Geometry: 500 ml Nalgene

Sample Title: 2008-11-20-01-Nalgene

Nuclide lerary Used: C: \GENIEZK\CAMFILES\LIbrarles\5011 DCGL

Nuclide Enetgy Yield Line MDA Nuclide MDA Activity
Name (keVv) (%) (uCi/g ) (uCi/g ) (uCi/g )
+ Pb x-ray 72.80 61.00 1.9507E-008 1.95E-008 -1.1788E-008
: 75.00* 100.00 2.5030E-008 5.8326E-008
84.90% 36.00 2.1262E-008 4,2712E-008
87.60% 10.00 9.6304E-008 2.8112E-007
BE-7 477.59 10.42~ 2.9187E-007 2.92E-007 -5.3608E-008
+ K-40 1460.75* 10.67 2.1724E-007 2.17E=-007 1.0665E-005
MN-54 834.83 99.98 1.9611E-008 1.96E-008 1.1128E-008
+ CO-60 1173.24%* 99.90 2.7008E-008 2.05E-008 1.9877E-008
1332.50* - 99.98 2.0547E-008 4 2.4214E-008
ZN-65 511.00 2.83 8.0625E-007 6.39E-008 5.0777E-006
1115,55 50.70 6.3872E-008 ' ' 2.4557E-007
NB-=94x 702.62 97.90 1.5116E-008 1.51E-008 . 5.1081E-009
871.09 99.90 1.6684E-008 1.3197E=008
AG-108m 79.13 6.60 1.8470E-007 1.39E-008 3.2637E-007
433.94 90.50 1.3925E-008 8.7007E-009
614 .28 89.80 2.7449E-008 -1.5479E-008
722.94 90.80 1.7939E-008 3.8441E-009
+ CD-109 88.03* 3.61 2.9235E-007 2.92E-007 8.5340E-007
AG-110m ' 446.81 3.75 3.9862E-007 1.79E-008 1.1423E-007
620.36 2.81 6.0346E-007 +3.2289E-008
657.76 94 .60 1.7878E-008 -2.0951E-009
677.62 10.35 1.6847E-007 -6.2273E=008
687.02 6.44 2.6959E-007 -3.0201E-008
706.68 16.44 1.0788E-007 . - 5.4925E-008
744 .28 4.73 3.9769E-007 2.0204E-007
. 763.94 22.29 9.8240E-008 -8.1510E-008
818.03 7.34 2.6493E-007 1.0330E-007
884 .68 72.70 2.6939E-008 8.0247E-009
~937.49 34.36 6.3323E-008 2.2241E-008
1384.30 24 .28 9.1513E-008 -2,1218E-008
1475.79 3.99 3.7431E-007 -2.4713E-007
1505.04 13.04 1.4862E-007 5.4234E-009
1562,30 1.03 1.5068E-006 . 1.2057E-006
SB-125 176.33 6.79 1.6836E-007 4.44E-008 -3.6817E-008
380.43 1.52 8.3286E-007 6.4043E-009
427.89 29.40 4.4422E-008 -8.8267E-009
463 .38 10.45 1.3023E-007 1.3505E-007"
600.56 ©17.78 8.2433E-008 1.4410E-008
606.64 5.02 5.5368E-007 -1.3854E-007
635.90 11.32 1.2411E-007 -6,6792E-008
671.41 1.80 8.3897E-007 1.6433E-007
BA=133 53.16 2.20 4.,1784E<007 3.02E-=008 4.6551E-007

NN
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|
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) %) (uci/g ) (uci/g ) (uci/g )
BA-133 79.62 2.62 4 .6780E-007 3.02E-008 1.1162E-006
81.00 34.10 3.0161E-008 -4.2266E-007
160.61 0.64 1.6256E-006 2.8150E-007
223.23 0.45 2.5148E-006 -1.9541E-006
276.40: 7.16 - 1.6088E-007 -2.6087E-008
302.85 18.33 6.3475E-008 -1.3120E-008
356.02 62.05 3.0221E-008 -2.1460E-008
v 383.85 8.94 1.3845E-007 -3.6701E-008
CS-134 475,35 1.46 8.8912E-007 2.11E-008 1.4056E-007
563.23 8.38 1.7097E-007 -8.6160E-008
569,32 15.43 9.3636E-008 -7.3711E-009
604.70 97.60 2.2582E-008 -7.9836E-009
795 .84 85.40 2.1078E-008 1.7273E-008 /
801.93 8.73 - 1.9847E-007 -1.1229E-007
1038.57 1.00 1.9187E-006 -1.0387E-006
1167.94 1.80 1.3183E-006 3.3212E-007
_ 1365.15 3.04  5.5730E-007 5.1356E-008
CS-137 661.66 - - 85.21 1.6851E~-008 1.69E-008 -8.8619E-009
EU-152x - 121.78% 28.40 3.7810E-008 3.78E-008 1.1047E-007
244 .70* 7.49 1.1806E-007 ' 4.9216E-008 -
344 .28%* 26.60 4.2745E-008 9.9522E-008
411.11 2.23 5.8722E-007 3.2492E-007
443.98 2,78 4.4942E-007 6:5840E-008
778.90% 12.96 1.0771E-007 1.0168E-007
867.39 4,15 4.0912E-007 -1.0085E-007
964 .13* 14 .34 2.0822E-007 2.5714E-007
1085.91 9.92 2.0233E-007 \9.2358E-008
1089.70 1.71 1.1737E-006 2,.9125E-007
1112.12%* 13.55 2.1184E-007 1.2403E-007
1212.95 1.40 1.6550E-006 4.2269E-007  /
1299.12 1.63 1.1314E=006 2.6851E-007 f/
1408.01*% “20.87 6.5551E-008 1.9388E-007 [
EU-154 123,07 40.40 2.5252E-008 2.53E-008 -1.4260E-009
188.25 0.23 '5.5681E-006 -1.5640E-005
247.93 6.83 1.6584E-007 5.0769E-008
401.30 0.19 6.6345E-006 2.,3022E-006
444 .39 0.55 2.2641E-006 1.5647E-007
478.26 0.21 5.9116E-006 -5.7596E-007
557.56 0.25. 5.3097E-006 -3.0550E-006
582.00 0.89 2.2019E-006 -1.3428E-005
591.76 4.91 2.8125E-007 -1.0302E-007
625.22 0.32 4 ,3906E-006 -4.5490E-006
676.59 0.14 1.0620E-005 -7.7876E-006
692.42 1.78 8.3313E-007 4.6020E-008
715.76 0.17 8.7511E-006 4.0263E-006
722.30 20.00 7.8827E-008 2.5177E-008
756 .86 4.50 3.5812E-007 . 2.9098E-009
815.55 0.50 3.1869E-006 ‘ -3.3612E-007
'845.39 0.58 2.8545E-006 =3.,7930E-007
850.64 0.23 6.9718E-006 -9.2890E-006
873.20 12.09 i 1.6585E-008
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‘Nuclide
Name

EU-154

1128

1140.
1241.

1246

1274.
1494.
1596.
+ TL-208B 72.

74
84
277

510.
583.

763

- 860.
2614.
46.

" PB-212B - 74,
77.

87.

+ Pb-210

238

300.

+ BI-214B 609

806

934.
1120,
.19%*
1238,
1280.

1155

1377
1401

1407,
.23%
1661.
1729.
1764 .
1847.
2118.
2204.
2447,

1509

+ PB-214B 53
74

77.

87
241

892.
904.
996 .
1004.

665.
’ 1768.

Energy
(keV)

73
05
30
76
.40
90
60
.60
51
08
45
80
.97%
.90*
.36*
77%
19*
.13
56*
53*
52%*
81*
11%*
30*
.63%
0o¥*
.31+*
45%*
36*
.17
06*
29%

11%*
96*
L6T*
.50

98%

28%*
59x*
49%
4_.2*
55
21%*
86%*
.23%
. 81*
11%
:30%
.98%

Yield

(%)
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.50
.85
.34
.90
.29
.22
.13
.80
.40
.71
.80
.02
.41
.51
.31
.60
.50
.81
.42
.16
.05
.50
.60
.90
.60
.34
.80
.29
.80
.12
.03
.80
.64
.86
.44
.92
.55
.80
.12
.14
.88
.36
.04
.14
.86
.50
.11
.90
.90
~41
.50
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Line MDA

(uCi/g )

NN PRONWHERWRPAR IRPWRREUEWORNBAHENWRHONFEFROSJUORUNNOORHNW

.2917E-006
.0472E-006
.7569E-007
.0729E-007
.9146E-006
.2528E-006;
.0273E-005
.7411E-006
.8399E-008
.9753E-006
.4962E-007 :
.8907E-007
.3401E-007
.0692E-007
.6163E-007
.2084E-007
.0727E-008
.7589E-007
.3708E-007
.9892E-008
.0358E-007
.3838E-007
.4218E-=007
.2190E-007
.6238E-008
.8958E-007
.2857E-008
.B018BE-007
.1441E-007
.4330E-006
.8323E-007
.5241E-007
.1806E-006
.6751E-007
.6815E-006
.8218E-007.
.1505E-006
.9029E-007
.0308E-006
.2923E-006
.7642E-007
.2965E-007
.8305E-007
.3079E-006
.2401E-007
.2595E-007
.9333E-007
.2423E-007
.5276E-007
.1838E-007
.6946E-007

Nuclide MDA

(uCi/g )

2.53E-008

1.99E-008

3.04E-007
4.62E-008

4.29E-008

4.47E-008

Page 3

Activity
(uci/g )

-9.

5
-3.
-1.
._1:

'-l'.

4
-2.

<Jm\0u>mrdu7@r40\qukLH<4th~g02m;qrdem&nGJwt»yymxhklenkaHbokrP

0941E-007

.2964E-007

8026E-008
3880E-008
8266E-006
7067E-006

.0159E-005

2812E-006

.0686E-008
.5782E-007
.8908E-007
.5598E=007
.7104E-006
.0183E-006
.0963E-007
.4063E-007
.2109E-007
.3550E-007 -
.5753E-007
-0345E-007
.3411E-007
.5548E-007
.3836E-007
.5585E-007
.3362E-007
.8694E-007
.9788E-007
.9112E-007
..8983E-007
.7565E-007
.9035E-007
.6197E-007
,1112E-007
.0365E-007
.0497E-007
.0423E-006
.3310E-007
.4501E-006
.6538E-007
.1331E-006
.2990E-007
.8308E-007
.3387E-006
.8343E-007
.9062E-007
.4171E-006
.0276E-007
.8857E-007
.5708E-007
.3746E-007
.3934E-007
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uci/g ) (uci/g ) (uci/g )
PB-214B 295.21* 18.50 7.7561E-008 4.47E-008 6.1113E-007

351.92% 35.80 4.4676E-008 6.0289E-007
> RA-226 186.10% 3.50 3.6694E-007 3.67E-007 1.2533E-006
AC-228B 12.95+%* 15.10 8.0507E-007 7.67E-008 4.3442E-007
16.15 20.00 3.4020E-007 -6.2293E-008
19.11 4.60 8.6488E-007 1,3943E-007
89.96% 3.40 1.9819E-007 ' 5.1562E-007
93.35%. 5.60 2.1872E-007 4.6177E-007
99 .55% 0 1.30 6.5781E-007 3.9880E-007
105.36%* 2.00 3.1788E-007 2.0236E-007
129.03%* 2.90 3.2153E-007 2.9308E-007
209.39%* 4.10 2.3730E-007 4,2225E-007
270.26%  3.80 3.2268E-007 , 5.7734E-007
328.07* 3.50 3.0666E-007 2.7969E-007
338.42%* 12.40 1.0797E-007 2.8263E-007
409.62% 2.20 5.1529E-007 2.6377E-007
463.10% 4.60 2.6449E-007 4.1318E-007
562.65 1.01 1.3577E-006 1.3747E-007
755.28% 1.32 1.3977E-006 7.0994E-007
772.28 1.09 1.6902E-006 -1.5779E-007
794.79% 4.60 3.1624E-007 3.4805E-007
835.60 S 1.71. 9.9980E-=007 1.0275E-006 -
911.16% 29.00 7.6685E-008 3.2727E-007
964.64%* 5.80 5.1660E-007 6.3796E-007
968.97* 17.40 1.8138E-007 3.4843E-007
1459.19 1.06 6.1602E-006 '1.0870E-004
1496.00 1.05 1.3443E-006 -5.2200E-007
1588.23* 3.60 3.0148E-007 4.0019E-007
1630.47* 1.95 6.5202E-007 1.3895E-007
 PA-234B 63.00 3.20 3.1476E-007 3.99E-008 -1.3943E-007
94.67 14.30 7.2975E-008 -9:3142E-009
98.44 23.00 ' 3.9881E-008 2.1110E-008
99.70 4.80 1.9088E-007 1.9327E-007
111.00 10.80 8.5952E-008 2.9189E-008
125.40 1.00 9.6376E-007 -5.7600E-007
131.20 20.00 4 .8884E-008 -1.8954E-008
152.70 6.70 1.5819E-007" 2.8734E-008
186.00 2.00 6.4333E-007" 2.8236E-006
200.90 1.00 1.1440E-006 -5.0799E-007
202.90 1.20 '9.5428E-007 5.8837E-008
226.40 5.90 1.9453E-007 -2.2644E-008
227.20 5.50 - 2.0971E-007 6.4071E-008
© 248.90 2.80 4.0017E-007 1.6924E-007
272.10 1.00 1.2014E-006 ~-1.8479E-007
293.70 3.90 3.9988E-007 4.7164E-008
369.80 2.90 4,0940E-007 -6.1541E-008
372.40 1.30 9.2200E-007 2.4178E-007
458.80 1.50 8.4807E-007 -1.8687E-007
506.80 - 1.60 1.0870E-006 6.4392E-008
513,70 1.30 1.4540E-006 -1.2781E-007
565.90 1.40 9.8645E-007 2.1464E-007
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Nuclide Energy  Yield . Line MDA ‘Nuclide MDA Activity
Name (keV) (%) (uCi/g ) (uCi/g ) (uci/g )
PA-234B 568.70 3.30 4.1447E-007 3.99E-008 ~-3.0886E-007

569.50 ,10.00 1.3731E-007 . -1.0809E-008
574,00 2.00 6.8905E-007 -4,.1730E-007
664.80 1.30 1.1409E-006 6.2704E-007
666.70 1.60 9.2665E-007 1.2331E-007
669.90 1.40 1.0651E-006 1.3819E-007
692.70 1.50 9.8682E-007 1.0637E-007
699.00 4.60 3.2873E-007 1.7670E-007
706.10 3.10 4 .7590E-007 2.0801E-007
733,00 9.00 1.8609E-007 -1.7127E-007
738.00 1.00 1.5698E-006 4 .5560E-007
742,81 2.40 6.5164E-007 -1.2292E-007
755.60 1.40 "1.1407E-006 -8.5827E-008
780.70 1.10 1.5705E-006 1.1282E-006
786.27 1.40 1.2091E-006 9.3691E-007
793,60 1.50 1.1518E-006 8.5026E-007
- 796.30 3.80 4.4993E-007 2.6752E-007
805.80 3.30 4.8573E-007 -1.3166E-007
819.60 2.60 6.2647E-007 1.4057E-008
826.30 4,00 4.0474E-007 . 2.1854E-=008
831.60 5.50 3.0061E-007 3.2026E-009
876.40 4.00 4.1302E-007 <2.6478E-009
880.50 4.00 4,0555E-007 -9.4975E-008
880.51 9.00 1.8025E-007 -4.2211E-008
883.24 5.00 1.0787E-007 5.2396E-008
899.00 4.10 4.2108E-007 2.6449E-007
925.00 2..90 5,8504E-007 2.4454E-008
926.00 .00 1.5346E-007 .0452E-008
927.10 11.00 1.5337E-007. .0489E-008
946.00 .00 1.4576E-007 1.9021E-008
949.00 8.00 2.2334E-007 .1564E-008
978.80 1.40 1.2359E-006 .5749E-007
980.50 2.00 8.6001E-007 .0936E-007
980.50. 3.00 5.7334E-007 7.2908E-008
. 984.00 1.90 9.0444E-007 .8261E-007
1353.,30 1,706 9.4914E-007 .5773E-007
1394.10 3.00 5.0216E-007 .7873E-007
1452.70 1.00 1.8495E-006 .8362E-007
1668.50 1.20 1.0676E-006 .1472E-007
1694.60 1.20 1.0206E-006 .4406E-007
63.29% 4.50 1.8596E-006 1.86E-006 .9361E-006
92.38 2..60 3.1727E-<006 .5315E-005
92.80* 2.60 3.5422E-006 .4782E-006
72.70 0.11 1.0676E-005 2.23E-008 .4515E-006
89.95%* 2.80 2..3748E-007 ..1785E-007
93,35% 4.50 2.6860E-007 .6706E-007
94.00%* 0.40 2.7204E-006 ). 7656E-007
105,00 2.10 4.,2494E-007 1.7311E-007
109.16 1.50 6.0659E-007 .1882E-008
140.76 0.22 4,6037E-006 ;0799E-006
" 143.76% 10.90 8.8770E-008 2.5756E-008
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(%)

Nuclide
Name

Energy
(keV)
U-235 163.33
182.61
185.71* 5
194 .94
202.11
205.31
279.50

oUE oo W

d

.00
.40
.50
.59
.00
.00
.27

LN S S SN N

Line MDA

(uCi/g )

.0827E-007
.9829E-006
.2334E-008
.9023E-006
.1279E-006
.2681E-007
.1731E-006

12/18/2008 10:25:22 AM
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Nuclide MDA
(uCi/g )

2.23E-008

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Page 6

Activity

(uci/g )

.1497E-007
.8655E-006
.6280E-008
.9723E-007
.2595E-007
.4373E-007
.8468E-007

Half-life too short to be able to perform the decay correction
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Filename: HPGE

Report Generated On : 12/18/2008 9:37:24 AM
Sample Title | : 2008-11-20-02N_2008Decl6
Sample Description "~ : 500 ml Nalgene

Sample Identification : 2008-11-20-02

Sample Type : 500 ml Nalgene

Sample Geometry : 500 ml Nalgene

Peak Locate Threshold ' : 3.00

Peak Locate Range (in channels) : 8 - 8192

Peak Area Range (in channels) : 8. - 8192
Identification Enérgy Tolerance : 1.000 kevV

Sample Size : , : 1.000E+003 g

Sample Taken On ' : 9/19/2008 9:45:00 AM
Acquisition Started : ": 12/16/2008 7:47:05 PM
Live Timé : 100000.0. seconds .
Real Time : 100005.5 seconds

Dead Time S 0.01 %
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A KK AT A AR KR AR A AR AR Rk R A A A R AN R RN AR IR AR KRR A AR AR KR EN KA N R I ARF A KRR kTR Ak oK

*EERE NUCLIDE MDA REDPORT Kk

2 R e R T S R T TS )

Detector Name : HPGE
Sample Geometry: 500 ml Nalgene
Sample Title: 2008-11-20-02N 2008Decl6

Nuclide Library Used: C:\GENIE2K\CAMFILES\LIbraries\Soil DCGL

‘Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uci/g ) (uci/g ) {uci/g )
Pb x-ray 72.80 61.00 1.9771E-008 1.70E-008 -8.6747E-009
75.00* 100.00 1.7035E-008 5.9513E-008
84.90* 36.00 7.6710E-008 3.7817E-008
- 87.60*  10.00 2.7870E-007 3.0898E-007
BE-7 477.59 10.42 3.8459E-007 3.85E=007 '6.1627E-008
K-40 1460.75* 10.67 2.0511E-007 2.05E-007 1.0819E<005
MN-54 834.83* 99,98 1,3015E-008 1.30E-008 1,3105E~008J//
CO-60 1173.24%* 99.90 2.5642E-008 2.34E-008 ~ 2.5243E-008 ,//
' 1332,50%* 99.98 2.3358E-008 3.8339E-008
ZN-65 511.00 2.83 . 8.5220E-007 6.76E-008 5.2298E-006
_ 1115.55 50.70 6.7579E-008 4.7919E-008
NB-94x - 702.62 97.90 . 1.5128E-008 1.51E-008 -5.2693E-009
871.09 99.90 1.7004E-008 , * 2.0479E-008
AG-108m 79.13 6.60 1.8821E-007 1.41E-008 -2.1692E-007
433.94 90.50 1.4120E-008 -3.2291E-009
614.28 89.80 2.7175E-008 -3.4055E-009
722 .94 90.80 1.8051E-008 5.5084E-011
CD-109 . 88.03%* 3.61 8.6664E-007 8.67E-007 9.6082E-007
AG-110m 446.81 3.75 4,.2884E-007 - 1.94E-008 2.4598E-007
620.36 2.81 6.1394E-007 ~3.2693E-007
657.76 94.60 1.9351E-008 -6.3456E-009
677.62 10.35 1.7154E-007 1.5469E-008
687.02 6.44 2.8142E-007 -2.5619E-008
706.68 16.44 1.1544E-007 5,1336E-008
1 744.28 4,73 4.3196E-007 3.2756E-007
763.94 °  22.29 1.0525E-007 -6.7215E-008
818.03 7. 34 2.8249E-007 -7.4947E-008
884.68 72.70 2.9505E-008 3.4660E-008
937.49 34,36 '6.8598E-008 6.5659E-008
1384.30 24.28 9.5936E-008 -1.3727E-008
1475.79 3.99 4 .1688E-007 -1.1341E-G07
1505.04 13.04 1.5747E-007 =3.8006E-009
1562.30 1.03 1.5491E-006 -4 .7912E-008
SB-125 176.33 6.79 1.7348E-007 4.47E-008 -4.1221E-008
' 380.43 1.52 8.6771E-007 4.,5805E-007
427.89 29.40 4.4716E-008 -1.3415E-008
463.38 10.45 1.3349E-007 7.2608E-008
600.56 17.78 8.2960E-008 1.8588E-008
606.64 5.02 5.6297E-007 =3.1577E-008
635.90 11.32 1.2756E=-007 -6.6065E-008
671.41 1.80 . 8.4704E-007 -8..4606E-007
"BA-133 53.16 2.20 4.1852E-007 3.06E-008 7.5555E-009
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Line MDA

Nuclide Energy Yield Nuclide MDA Activity
Name (keV) (%) (uci/g ) (uCi/g ) (uCi/g )
BA-133 79.62 2.62 4.7747E-007 3.06E-008 -8.0979E-007
81.00 34.10 3.1095E-008 A .+ -6.2254E-008
'160.61 ). 64 1.6661E-006 .0547E-007
223.23 .45 2.6022E-006 5.3629E-008
276.40 .16 1.6340E-007 .7523E-008
302.85 .33 6.4449E-008 .6511E-008
356.02 .05 3.0553E-008 .2892E-009
383.85 .94 1.4087E-007 .9324E-008
Cs-134 - 475.35 .46 9.3177E-007 2.14E-008 ~0733E-007
563.23 .38 1.7768E-007 .0518E-007 *
569.32 .43 9.7569E-008 .3462E-008
604.70 .60 2.3175E-008 .6525E-009
795.84 .40 2.1356E-008 .0855E-008
801.93 .73 2.0733E-007 .6268E-008
1038.57 .00 2.0034E-006 1.4765E-007
1167.94 .80 1.3827E-006 4.2514E-007
: 1365.15 .04 5.3616E-007 : 7.3781E-008
©s-137 661.66 .21 1.7767E-008 1.78E-008 1.4619E-008
EU-152x 121.78%* .40 4.6101E-008 4.08E-008 - 1.4464E-007
244.70% .49 1.0767E-007. 8.3944E-008
344 .28% .60 4.0780E-008 1.2562E-007
411.11+% .23 5.2569E-007 2.5166E-007
443.98 . .78 4.5722E-007 -2.5908E-007
778.90%* .96 9.8501E-008. 1.3014E-007
867.39 .15 4.0891E-007 8.9574E-008
964 .13% 4.34 2.3266E-007 2.9035E-=007
,1085.91% .92 1.4649E-007 1.8209E-007
1089.70 .71 1.1904E-006 8.3829E-007
1112.12* 13.55 1.2694E-007 1.3322E-007
1212.95 1.40 1.6795E-006 -4.2966E-007
1299.12 1.63 1.1335E-006 3,.2769E-007
1408.01*  20.87 7.7087E-008 2.5664E-007
EU-154 123.07 . 40.40 2.6289E-008 2.63E-008 =8.4530E-009
188.25 0.23 5.6072E-006 -2.2803E-006
247.93 6.83 1.6781E-007 -3.5039E-008
401.30 0.19 6.7091E-006 9.8740E-007
444 .39 0.55 2.3206E-006 ’ ~1.6490E-006
478.26 0.21 6.1364E-006 .3715E-006
557.56 0.25  5.3843E-006 .9162E-006
582.00 0.89 2.2155E-006" 1.2670E-005
591.76 4.91 2.8105E=007 .7564E-007
625.22 0.32 4.3548E-006 .2460E-007
676 .59 0.14 1.0440E-005 .4933E-008
692:42 1.78 8.4264E-007 .2719E-007
715.76 0.17 8.7491E-006 -3.9570E-006
722.30 20.00 7.9877E-008 -1.5282E-009
756 .86 4.50 3.5858E-007 -2.1530E-007
815,55 0.50 3.3010E-006 -7.1129E-007
,845.39 0.58 2.8982E-006 -2.2735E-006
850.64 0.23 7.2629E-006 ~ -1.9087E-006
873.20 12.09 1

.4097E-007 -9.2267E-010
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Nuclide
Name

EU-154

TL-208B

Pb-210
PB-212B

BI-214B

PB-214B

Energy

(keVv).

892.
904.
996.
1004.
1128.

1140.

1241.
1246.
1274
1494
1596
72
74 .
84.

2717,

510.
583.
763.
860.
2614
46.
74.
77.
. 87.
238
300.
609
665.
768
806.
934
1120
1155.
1238.
1280
1377

1407.
1509.
1661
1729.
1764.
1847.
2118
2204.
2447
53
74 .
77.
87

73
05
30
76
40
90
60
60

.51
.08
.45
.80

97%*
90
36

T7*
19*
13.
56%

.53

52%

81%

11+
30%

.63%

09*

.31%*

45

.36%
17%
.06*
.29%

19
11+

;.96
.67%
1401.

50%
98*
23%

.28

5g*
49%
42+

.55

21%*

.86
L23%

81*

A1
L30%

98*

B

@ N
N

O =
0N

N N
B WWwa o

N VU REBHNUNDRSOONMPWREOHB WM R

Yigld
(%)

.50
.85
.34
.90
.29
.22
.13
.80
.40
.71
.80
.02
41
.51
.31
.60
.50
.81
.42
.16
.05
.50
.60
.90
.60
.34
.80
.29
.80
.12
.03
.80
.64
.86
a4
.92
.55
.80
.12
.14
.88

.36
.04
.14
.86
.50
.11
.90
.90
41
.50

Line MDA

(uCi/g )

NP NYdONPRPUHROANRHRUORPREBRENURAHEBRNAWOHWRKREHREPOHRERPEPRUOHUONNOORENW

.4459E-006
.1205E-006
.7581E-007
.0626E-007
.9690E-006
.3566E-006
.0231E-005
.7278E-006
.6790E-008
.9773E-006
.3011E-007
.9703E-007
.9956E-007
.8288E-006
.8668E-007
.2357E-007
.2918E-008
.0010E-006
.4830E-007
.9417E-008
.1938E-007
.6224E-007
.6064E-008
.5278E-007
.6835E-008
.5827E-007
.8205E-008
.1884E-006
.4949E-007
.2558E-006 -
.4109E-007
.3865E-007
.3133E-006
.4230E-007
.4246E-006
.5776E-007
.3668E-007
.7710E-007
.0154E-006
.1431E-006
.1631E-007
.7542E-007
.7644E-007
.1962E-006
.7413E-007
.2179E-007
.8030E-007
.8873E-007
.7078E-007
.3197E=007

12/18/2008 9:?“:37 AM

Nuclide MDA
(uCci/g )

2.63E-008

1.94E-008

3.19E-007

4 .68E-008

4.82E-008

5.00E-008

Page 3

Activity
(uCi/g )

-9.0880E-007
-5.4565E-007
9.2446E-008
9.7160E-009
2.4773E-006
~-5.5021E-006
-7.4913E-006
-1.0292E-006
-4.8507E-008
-4 .5929E-007
-7.6348E-007
-2.6196E-007
+7453E-006
.0161E-007
.6203E-008
.0574E-007
.0971E-007
.0631E-007
.1172E-007
.0530E-007
5.6445E-007
5.6679E-007
5.4901E-007
3.9112E=007
' 3.5217E-007
4.3141E-007
6.0001E-007
9.1470E-=007
4
7
6
6
-6

H R ORNMN®WYR

.8782E-007
.6897E-007
.6708E-007
.9791E-007
.4333E-007
5.7377E-007
7.5732E-007
7.7039E-007
8.7994E-007
1.9213E-006
1.2189E-006
2.9841E-008
9.5715E-007
6.8580E=007
9.2342E-007
7.0094E-007
6.8161E-007
2.9824E-007
5.1161E-007
1.0087E-006
9.7603E-007
7.0065E-007
7.5057E-007



Nuclide ‘MDA Report

Nuclide
Name

PB-214B

RA-226
AC-228B

PA-234B

Energy
(kev)

295
351
186
12
16
19
89
93

99.

105
129
209
270
328
338
409
463
562

755.

772
794
835
911
964
968§

1459.
1496.

1588

1630.
94.
98..
99.

111.
125..
131.

152
186

200.

202

226..

227
248

272.

293

369,
372.
458.
506,.
513,
565.

L21%
.92%
.10%
.95
.15
.11
.96%
.35%*
55
.36%
.03%
.39%
.26*
.07*
L42%
LB2*
L10%*
.65*
28
.28
.79%
.60%
.16%*
.64
977
19
00
.23%
47
00
67
44
70
00
4.0
20
.70
.00
90
.90
40
.20
.90
10
.70
80
40
80
80
70
90

Yield

(%)

18.

35.
.50
.10
.00
.60
.40
.60
.30
.00
.90
.10
.80
.50
.40
.20
.60
.01
.32
.09
.60
.71
.00
.80
.40
.06
.05
.60
.95
.20
.30
.00 .
.80
.80
.00
.00
.70
.00
.00
.20
-90
.50
.80
.00
.90
.90
.30
.50
.60
.30
.40

3
15

[ \8]
o

%3 : =
NQUUOURBRRERREFABNNMNWWHNONKMEGWAS

= B
W W

[ I I )
O F OB W

PRHFPRPROWHDDOUREERENDO®O

50
80

12/18/2008 954“:37 AM

Line MDA

(uCi/g )

.2709E-008
.0034E-008
.2818E-007
.0109E-006
.7554E-007
.0977E-007
.0925E-007.
.0886E-007
.1038E-007
.4940E-007
.9300E-007
.4257E-007
.4880E-007
.7750E-007
.2303E-007
.4166E-007
:3399E-007
.0648E-006
.2170E-006
.7317E-006
.8564E-007
.3503E-007
.0947E-008
.7777E-007
.9729E-007
.2360E-006
.3450E-006
.1427E-007
.6328E-007
.1930E-007
.4421E-008
.0335E-008
.9264E-007
.7144E-008
:9209E-007
.9283E-008
.6122E-007
.5039E-007
:1711E-006
.7608E-007
.9900E-007
.1435E-007
.0345E-007
.2216E-006
.1064E-007
.2418E-007
.4794E-007
.9522E-007
.0811E-006
.4649E=006
.0159E-006

(uci/g )
5.00E=008

4.28E-007
6.09E-008

Nuclide MDA

4.03E-008 .

Page 4

AWWHWAWOAE OUINUUAWUOEWNER WU NWN ®O0 oY

©

Activity
(uCi/g )

.

.2956E-007
.4621E-007
.3083E-007
.0875E-006
.9494E-008
.0883E-007
.2632E-007
.8076E-007
.6147E-007
.6570E-007
.0412E-007
.2862E-007
.3227E-007
.3944E-007
.6875E-007
.9087E-007
.3332E-007
.8323E-007
.2264E-007

5947E-007

.1544E-007
.3941E-007
.2663E-007
+2103E-007
.6263E-007
.1114E-004.
.8894E-009
.1969E-007
.5222E-007

.2375E-007

.9071E-008

.3875E-008

;0025E-008
.3006E-008
J1251E-006
.1355E-009
.9171E-008
.0795E-006
.7985E-007
,1131E-007
.8803E-008
.0708E-008
.9161E-007
.4644E-007
.6712E-008
.6356E-008
.2619E-007
.1678E-007

'.5258E-008

.4003E-008
.9432E-007
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Nuclide Energy Yield Line MDA  Nuclide MDA Activity
Name (keV) (%) (uCi/g ) (uci/g ) (uCi/g )
PA-234B 568.70 3.30 4,2519E-007 4.03E-008 2.0013E-=007

569.50 10.00 1.4117E-=007 o 7.7352E-008
574.00 2.00  7.0874E-007 -7.7288E-009
664.80 1.30 1.1788E-006 9.3773E-007
666.70 1.60 9.6063E-007 1.0111E-006
669.90 1.40 1.0680E-006 2.0256E-007
692.70 1.50 1.0047E-006 8.5147E-007
699.00 4.60 3.3092E-007 2.0942E-008
706.10 3.10 4.8836E-007 2.0943E-007
733.00 92.00 1.9137E-007 -1.0508E-007
738.00 1.00 1.6096E-006 -6 ./8019E-007
742.81 . 2.40 6.7675E-007 1.0238E-007
755.60 1.40 1.1497E-006 5.0565E-007
780.70 1.10 1.6728E-006 1.5689E-006
786.27 1.40 1.2676E-006 9.1301E-007
793.60 1.50 1.1498E-006 =3.5347E-007
796.30 3.80 4 .4995E-007 3.1342E-007
805.80 3.30 5.1877E-007 3.5842E-007
819.60 2.60 6.3198E-007 -1.9968E-007
' 826.30 4.00 4.0872E-007 ' -1.5979E-007
831.60 5.50 3.0206E-007 -5.2989E-008
876.40 4.00 4,2382E-007 -1.3958E-007
880.50 4,00 4 .2285E-007 ' 6.0178E-008
880.51 9.00  1.8793E-007 2.6746E-008
883.24 15.00° 1.1120E-007 ' -8.6320E-008
§99.00 4,10 . 4.3127E-007 8,7464E-008
925.00 2.90 5.9652E-007 -3.8424E-008
926.00 11.00 1.5680E-007 ~4.1726E-008
927.10 i1.00 1.5482E-007 -1.1219E-007
946.00 12.00 1.4904E-007 -2.9778E-008
949.00 8.00 2.2381E-007 -7.4685E-008
978.80 1.40 1.2364E-006 6.9376E-007
980.50 2.00 8.7779E-007 , 7.7073E-007
980..50 3.00 5.8519E-007 5.1382E-007
984 .00 1.90 9.1474E-007 . -7.1859E-007
1353.30 1.70 9.3560E=007 -1.6114E-007
1394.10 3.00 4.9737E-007 -4.4321E-007
1452.70 1.00 2.0321E-006 -4.9964E-007
1668.50 1.20 1.0436E-006 ~1.7203E-009
: 1694.60 1.20 1.0459E-006 1.0262E-007
+ TH-234 63.29* 4,50 3.0689E-006 3.07E-006 3.0594E-006
92.38 2.60 5.4557E-006 2.7366E-005
92.80%* 2.60 1.3936E=005 ) 1.0428E-005
72.170 0.11 1.0782E-005 2.61E-008 -4.,7310E-006
. 89.95% 2.80 9.6631E-007 ' 6.2847E-007
93.35% 4,50 6.2271E-007 4.6594E-007
94.00 0.40 2.6213E-006 -1.3384E-006
105.00% 2.10 4,2087E-007 2.4884E-007
109.16 1.50 6.1658E-007 1.8173E-008
140.76 0.22 4.6861E-006 =4 .9986E-007
143.76 10.90 9.5719E-008

2.1991E-008
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®. v _* +

mon

wn

Name

Nuclide

163.
182
185.
194
202,
205.
279.

U-235

Energy
(keV)

33

.61

T1*

.94

11
31
50

Yield

(%)

.00
.40
.50
.59
.00
.00
.21

NP DWUN

12/18/2008

Line MDA

(uCi/g )

.1145E-007
.0207E-006
.6060E-008
.9468E-006
.1528E-006
.3340E-007
.2900E-006

9:4°9:37 AM
{

Nuclide MDA

(uci/g )

2.61E-008

Nuclide identified during the nuclide identification
Energy line found in the spectrum /

MDA value not calculated

Page 6

Activity

(uCi/g )

.7451E-007
.4635E-006
.0567E-008
.0713E-006
.5152E-008
.6598E-008
.4679E-007

Half-life too short to be able to perform the decay correction
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UNIVERSITY OF MICHIGAN

Concrete Material

STANDARD LEVEL IV’
REPORT OF ANALYSIS

WORK ORDER #10-02134-OR .

~ April 19,2010
‘ )

EBERLINE ANALYTICAL/OAK RIDGE LABORATORY
OAK RIDGE, TN

BEE1



Printe.  .3/2010 3:54 PM : i of5

Report To: Work Order Details:
Eberline Analytical i NosLodssol . . ... .. oidiv.. 0000 NORM o o
= : , Univ of M, Occupational Safety & Env Heal  Purchase Order.' 5000002634 it oS S
Final Report of Analysis 1239 Kepke Drive i ENVIRONMENTAL L
Ann Arbor, MI 48109 )
Lab  Sample | c sam " Recelpt | Analysis » i !

D Typ‘:hk D -y inmp"om a::nl Ansiys Wethod [ P o e L W MDA gy
100213401 LGS 02/2411000:00_ | 2/24/2010 | 3/18/2010 | 1002134 . Carbon14 | EPAS200Modified | 1456403 | 40SEv01 | g |
100213401 LCS 7| 0224100000 | 2242010 | 31872010 | 1002134  Carbon-i4 | EPAS200Modiled | 144E+03 1426401 | 144E+01 | S66E00  pCig
100213402 = MBL | " | o224n000:00 | 2242010 | 3182010 | 1002134  Carbon-t4 | EPA5200Modfied | 403E+00  330E+00 . 330E+00 | SS1E00 pCig

100213403 : DUP | - | 22412010 | 31872010 | 1002134 Cabon-14 | EPA5200Modified | 4.10E-01 | 664ED1  664E01 | 1.

100213404 DO | UMZ000022601 | 182010 | 1002134 | Carbon-14 | EPAS200Modfied | OO0E+00 595601 595601 -

100213405 | TRG . UM-2008 - 3182010 | 1002134 ~ Carbon-14 | EPAS200Modfied | O00DE+00 | B4GE-01 | 646E01 i

100213406 TRG ] 3182010 1002134 < Caron-14 | EPAS200Modfled | 3S7E-01 643501 = B43E01 00

100213407  TRG . B | ‘31872010 | 1002134 Carbon-14 |  EPA520.0 Modified | B99E01 | 1.14E400  pCig

100213408  TRG . | 3182010 | 1002134  Cabon-14 | EPA5200Modfied | 3 | TOIE01 | 1.08E+00 ' pCig

100213400 | TRG | 7 3M8/2010 | 1002134  Carbon-14 | EPA5200Modfied | | T5E01 | 1126400 pCilg

[ oziaeto | TRG | U wiaa0io | 100213 | Coton-t4 | EPASMOMedfed | OOOEW0 | 62I€01 . 6201 | 1OTEW0 | pCig_
i i

100213401 | LGS | KNOWN | 02241000:00 | 2/24/2010 | 342010 | 1002134 = Chiorine-36 1 4500-CHB Modified | 391E+02 |

100213401  LCS = SPKE | 0224100000 | 212422010 /412010 1002134  Chiorine 36 |  4500-CHBModfied | 390E+02 ‘

[ 100213402 MBL  BANK | 0241100000 | 22412010 | 3412010 | 1002134  Chlorine-38 |  4S00.CtBModfied | 281E01 | BS4E02  854E02 | 1.18E01

| 100213403 DUP | UM2008:022601 | 02260090000 | 272472010 | 3472010 | 1002134 | Chiorine35 |  4500.ChBModifled | 432E02 | 636E02  635E02 | 108E01 |

100213404 DO UM-200802.26.01 7 7] oomems0o00 | 2242010 | 34010 | 1002134 Chodne3s |  4500CiBModfied | BBGED3 | 5B0E02  S80E02 | 105E01

100213405  TRG . UM200903.0401 | ow0sm00000 | 2242010 | 3472010 | 1002134 | Chorine3 |  4S00-CRBModfed | 32502 B2E02 | G24E02 116E01

100213406  TRG  UM-2008-06-08-01 | 08/29/08.00:00 | 212472010 | 3/4/2010 | 1002134 | Chlorine-35 |  4500CHBModfied 282602 525602 < 525E.02 | S.41E-02

100213407 ©  TRG _  UM-200.06-10-01 | 0822080000 | 22472010 | 3472010 ' 1002134 < Chorine38 | _ 4500CFBModfled | -281E-02  S98E02 59802 | 1.11Ef

100213408 | TRG _ UM-200906-1201 | 06/24/0900:00 | 22472010 | 34/2010 | 1002134 . Chiorine35 |  4500-CLBModiled | 267E-02 | S5S8E-02 | TeriEw2

10-02134-09 08/25/0800:00 | 2/24/2010 | 34/2010 | 1002134  Chiorine36 |  4500-CHBModfied | 240E-02 582602 = 592E02  103E01

10-02134-10 e o1mooooowéﬁm4f_zo_gwalm1os"16-ém4 Chorine38 | ~ 4500.CHBModfied | 200E.02  638E-02 | 638E02  1.17E01 |

100213401 | oamanooooo | 2242010 | 192010 i 1002134 Trum | LANLER21OModfled  350E+02  126Ee01

100213401 | 02400000 224010 | snw010 | 1002134 Titum | LANLER210Modifled | 324E+02  424E400 | 362601 | 2006400

10-02134-02 02124110 00:00 | 2/24/2010 | 31972010 | 1002134 Tritum LANL ER-210Modified | 1.58E+00 | 124E+00

100213403  DUP ' UM200002.2601 | ozemeoo00” 22472010 | 3192010 100213 < Trtum | LANLER21OModfied | 1.68E+00 1

100213404 ~ | o2em000:00 22412010 | 319/2010 | 1002134 | Tritum LANLER210Modifled ~ 1.85E+00 12

1002134-05 0306108 0000 | 2242010 | 3192010 1 1002134  Triium | LANLERZ1OModiled | 164E+00

100213406 T | comomeoo0o | 40ic | aw2010 | 1002134 Titum | LANLER210Modiled | 1.57E+00 | 12

10-02134.07 | oer21800:00 | 22412010 | 3192010 | 1002134 . Trium | LANLER210Modfled | 167E+00

1002134.08 06/24/0800:00 | 212412010 | 319/2010 | 1002134 _ Trium | LANLER-210Modiied | 1.67E+00 | 217800 pCig

100213409 TRG | osm5m900:00 | 2/24/2010 | 3192010 | 1002134 Tritum | LANL ER-210 Modified *‘ L70E+00 1336400 ' 134E400 | 221E+00 |  pCig

100213410 TRG . _UM-2010-01-29-01 01/29(10 00:00 | 2/24/2010 | 319/2010 | 1002134, Tritum LANL ER-210 Modified | 0.00E+00 | 1.23E+00 | 1.23E+00 | 2.11E+00 |  pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertalnty (2-sigma);MDA=Minimal Detected Activity;L.CS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sampie; DO=Duplicate Original

by EBERLINE EBERLINE ANALYTICAL CORPORATION
ra SERVICES | 601 ScarRBORO ROAD OAK RIDGE, TN 37830 865/481-0683 FAX 865/483-462I
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ety Work Order Details:
Eberline Analytical | MarkL. Driscoll 1002198
. i ; Univ of MI, Occupational Safety & Env He 5000002634 R
Final Report of Analysis 1239 Kepke Drive o ENVIRONMENTAL )
i Ann Arbor, M 48109 SO

Lab Sam| Sample | Receipt = Analysis | .

10 Tvbe 5 o Date  Date  Date o | Anaive Method e . W L W MDA .
100213401 (CS | KNOWN_ T | 0224/1000:00 | 212412010 | 3/15/2010 | 1002134 | Americum-241| LANL ER-130 Modiied | 366E+03 | 114E+02 | " ~ . polg |
100213401 LCS  KNOWN ‘ | 0224100000 | 22472010 | 3162010 . 1002134  Cobah57 | LANLER-130Modifled | 1.14E+03 = 342Es0 | polg
100213401  LCS  SPIKE 0224100000 | 212472010 | 31512010 1002134 Americum241| LANLER.130Modfied | 350E+03 | 303E+02 . 303E402 | SOPEs00 . pCig
100213401  LCS | SPKE | o2et00000 | 22412010 | 152010 1002134  Cobal§7 | LANLER-130Modfled | 1206403 | 198E02  1.98E+02 411Ee00 .  pCig |
100213402 MBL : BLANK 02/24/1000:00 | 212472010 | 3152010 ' 1002134 = lron-55 LANLER-130Modifled | -145E+00 643E400  643E+00 | 1O7E+01 | pCig
100213403  DUP | UM-2009-02-26-01 02/26/0800:00 | 2/24/2010 | 1572010 ' 10-02134 | Iron-55 LANLER-130 Modified | 674E+00 1.10E+01 | 1.10E+01  1.11E+01  pCilg
100213404 DO | UM-2009-02-26-01 | oeremeoo00 | 2242010 31572010 1002134 | iron8S LANLER-130Modified | 148E+00 | 662E+00 = G662E+00 1.M4E+01 .  pCilg |
100213405 TRG  UM-2009-03-04-01 03/08/00 00:00 | 2/24/2010 | 31672010 | 10-02134 | lron-86 LANLER 130 Modified | -882E+00 | 1126401 = 1.126+01  10SE+01  pClg
100213406  TRG  UM-2008-08-08-01 " [ oerzemeco00 | 2242010 | 3172010 | 1002134 | Iron-5 LANLER-130Modifled | 227E+00 | S0BE+00  S508Es00  7.72E400 |  pCilg _
100213407  TRG  UM-2008-08-10-01 B 06722109 00:00 | 22472010 | 3152010 1002134  Won55 | LANLER-130Modied | 274E+00 | S5B4E+00 | S564E+00 | B.ATES00 pCilg
100213408  TRG  UM-2000-06-1201 | 08/2400900:00 | 212412010 | 315/2010 = 1002134 = lron-55 UANLER 130 Modiied | -5.07E+00 = O54E+00 & OS4E400  1.17Es01 g
100213408  TRG  UM-2000-06-18-01 0825000000 | 272472010 | A/15/72010 | 1002134 Iron55 | LANLER-130Modfied | 4B1E+00  BO0BEW00  BOBES00  1.04Es01 pCilg
100213410  TRG  UM2010012801 | 0129100000 | 22472010 | 3/15/2010 ' 1002134 _ kon-55 | LANLER-130Modiled | B66E+00 | 102E+01 ( 102E+01  OO3E+00 pCilg |

[ 1 ]
100213401 | LCS  KNOWN i 022100000 | 222010 | 34010 | 100213 | Cobsk80 | LANLER-0Modfed | (MEw2 | IS | pcig |
100213401  LCS  KNOWN 0224/1000:00 | 22472010 | 342010 | 1002134 = Cosium-137 | LANLER-130Modifled ' BOBE+01  226E+00 | _pcig |
100213401  LCS  SPIKE T 02724/1000:00 | 22472010 | 3472010 | 1002134 | Coball80 | LANLER-130Modfled  139E+02 108E+01  108Es01 | 7.52E01 pCilg
100213401  LCS « SPIKE o 02724100000 | 22472010 | 3472010 1002134 . Ceswm-137 | LANLER-130Modfled | B50E+01  803E+00 | B03E+00  G77E01 1 pCilg |
100213¢02  MBL  BLANK 02724100000 | 22472010 | 3472010 | 1002134  Siver-108m | LANLER-130Modifled | -9.39E-03  146E02  148E02 228602 = pCilg_ |
100213402  MBL ' BLANK 0224100000 | 272472010 3472010 1002134 | Siver-110m | LANLER-130Modfled | O54E03 160E02 . 160E02 32502« pCilg
10021402 MBL : BLANK .l 022411000:00 | 22472010 | 3472010 ' 1002134 | Barum-133 | LANLER-130Modfied  108E02 | 181E02  181E02 = 358E02  pCilg |
100213402  MBL ' BLANK T 7| c2nw100000 | 2242010 | 34/2010 1002134 | Cobat80 | LANLER-130Modfied = 308E03  1ME02 < 1.4E02 28602 ' pCig
100213402 MBL | BLANK 0224100000 | 2242010 WAZ010 | 1002134 Cesum-i34 | LANLER-130Modfied  -225E03 | 1SEQ2 | 1SEQ2 2502 pCkg
100213402  MBL © BLANK ) | 0224100000 | 22412010 | 3472010 | 1002134 « Cestm-137 | LANLER-130Modfled | -345603  177E02 ' 177E02 326602 - pCig
100213402  MBL | BLANK e 02724/1000:00 | 272472010 3472010 - 1002134 | Ewopum-152 | LANLER-130Modfied ( B8SE-02  991E02 = 991E02 | 246E01 pCilg |
100213402  MBL | BLANK i | o2z400000 | 22472010 342010 1002134  Ewropium-154 | LANLER-130Modified | 403E-02  483E02 . 483E02 1.06E01 pCig
o020z MBL | BANK 02241100000 | 2242010 | 32010 | 1002134 Euopum155 | LANLER130Modfled | 143602 | 200602 280602 | 49202 | pOlg |
100213402 MBL _, _BLANK 02124/1000:00 | 212472010 | /472010 , 1002134 _Manganese54 | LANLER-130Modfied | 175E03 13202 132602 | 263%-02 pClg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity:LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original
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Printe.  .9/2010 3:54 PM 3of5
Report To: Work Order Detalls:
Eberline Analytical Mark L. Driscoll ~ _soe:!  10-02134 B .
i ~ UnivofMi, Occupatlonal Safety&Env Heal  Purchase Order:! 5000002634 e ]
Final Report of Analysis 1239 Kepke Drive | Analysis Category:: ~ ENVIRONMENTAL _ N
Ann Arbor, Mi 48109 Sample Matrix: SO

Lab Sample I ] ! !

c | e [t e e | wew [ mea | @ | w | owe | T
| 10-02134-03 ! oup . 02/26/090000 | 272472010 3/4/2010 « 10-02134  Siver-108m | LANLER-130Modified | 281E-04 = 470E02 | _A70E02 | 839E-02_ _ pCilg
100213403 DUP | UM-2008022601 | 0226090000  224/2010 | 472010 | 1002134 | Siver110m | LANLER-130Modfled | 775602  1.1SE01 115601 | 219E01 |  pCifg

100213403 DUP | 0226090000 22412010 | 34/2010 | 1002134 | Barwm-133 | LANLER-130Modifled | 246E-02 | 598E02  508E02  9.94E02 pCilg

| 100213408 DUP_ _ | 0226000000 | 2242010 3472010 | 1002134 Cobak60 | LANLER-130Modfied | 300E01 | 7SE02 | 7WED2 | 118E01 . polg
100213403 DUP | 0226m90000 | 22412010 3472010 | 1002134  Ceswm-134 | LANLER-130Modifled | -7.18E-03 & 634E02 = B.34E-02 | 99802 | pCilg
100213403  DUP | o228m000:00 | 21242010 | wa/2010 | 1002134 | Ceswm-137 | LANLER-130Modified | 271E02 . A4T4EQ2 | A74E02 | BOSE02 | pCilg
10-021344:5 oUP wzemoom_;_z'lz}nmo 3/472010 = 1002134 | Europium-152 | LANL ER-130 Modified | 1.49E+00 & 61501 | 6.15€-01 zV_i,fstom i pCilg

| 100213403 Dup i 021261090000 | 2/24/2010 | 3472010 | 1002134 | Eupium-i54 | LANLER-130Modifled | 1.12E01 142601 « 142601 | 284E01  pCig |
100213403 DUP | 022680000 | 2242010 | 342010 | 10-02134  Europum-155 | LANLER-130Modiled | 271E-01 | 137E01 | 208E01 pCilg
| 100213403 DUP _ 02/26/0800:00 22412010 | 34/2010 | 10-02134 | Manganese-54| LANL ER-130Modified | -1.4E-03 | SSEC2 | 1TTEOH pCilg

{ l i § |
10021404 DO | owmsmsooos 2panoio| wwaoto | 1002134 Siweriohm | LANLER-fa0Modfled | 192602 | 6SSE2  SSSE02 | OOTEG2 ' pCig
100213404 © DO 02/26/0900:00 | 2124/2010 | 3/4/2010 | 1002134 | Siver-110m | LANLER-130Modifled | -377E-02 113601 . 1.13E01 196E01 . pCig.
100213404 DO . UM-2000.022601 | 02261080000  2124/2010 | 3472010 | 1002134 | Barum-133 | LANLER-130Modified | 689E02 | S8IE02 | 58302 102601 :  pClg |
10021404 DO | ozz610800:00 | 21242010 | 3412010 | 1002134 | Coba-60 LANLER-130Modifled | 275601 & 67102 | 671E02 “0.86E-02 pCiig
10021304 DO | ocor60000:00 | 22412010 | 34/2010 1002134 | Cesium-134 | LANLER-130Modiied | 9.35E-03 | 648E-02 48E02  10SE01 | pCilg
100213404 DO 02726109 00:00 | 212412010 3412010 | 1002134 | Ceswm-137 | LANLER-130Modiied | -831E-03 = 454E02  454E02  BOTE02 | pCilg
100213404 DO | 0226000000 2242010 3472010 : 10-02134 | Euopium-152 | LANL ER-130Modiied | 1.73E400 | J4IE01 | 3AIED! | 3G4E01  pCilg
100213406 DO | 02260800:00 | 2242010 3412010 | 1002134 Europium-154 | LANLER-130Modiled | 748E02 | 151EQ1  151E01 ' 288501 pCig
100213404 DO ) | 22472010 34/2010 | 1002134 | Europlum-155 | LANLER-130Modiied | 323601 | 138E01 ' 138E01 = 209E01 |  pCilg
100213404 = DO smuzow | 3412010 10-02134 = Manganese-54 | LANL ER-130 Modified | -84SE-02 105E01 _195&-61 17401 pCilg
l i ' 1

100213405  TRG f_zrzwﬁé" 3472010 | 1002134 Siver-108m | LANL ER-130 Modifiled | 128E02 | 40BE-02  4OBEGZ | 694E02 | pCig
100213405  TRG 2242010 342010 ' 1002134 = Siver-110m | LANLER-130Modifed  -1.765-02  7.96E02 | 796E02  1M4E01 | pCilg
100213405  TRG 2242010 | 3472010 | 1002134 | Barum-133 | LANLER-130Modiied ' -355E02  539E-02 | 5.39E-02 | 756602 ‘pCilg |
100213405  TRG | 21242010 3412010 | 10-02134  Cobat-60 (ANLER130Modifed | B.00E02  467E02 . 467602  B1BE02 pClg
100213405  TRG | 22472010 3472010 | 1002134 ' Cesum-134 | LANLER-130Modifled | 350E-02  336E02 = 336E02  B6IE02 pCig
10-02134.05 . TRG | 22472010 342010 | 1002134 = Cesum-137 | LANLER-130Modifled | -1.53602  356E02 355602  630E02 .  pCig
100213405 TRG | 272412010 | 342010 1002134 - Europum-152 | LANLER-130Modiied | 494E01 376601  376E01  6O3ED1 | pCilg |
100213405 TRG | 22412010 | 3/4/2010 | 10-02134 ' Europium-154 | LANL ER-130Modified | 489E-02 142601  112E01 | 218E01 |  pClg
100213405  TRG | 22472010 342010 < 1002134 = Europum-155 | LANLER-130Modified | 8.28E-02  125E01  125E01 176E01 |  pClg
100213405~ TRG 22412010 | 3/4/2010 | 10-02134 | Manganese-54 | LANL ER-130Modiied | 233E-02 A 75802  7.58E02 | 143E01 . pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original



Printe.  .8/2010 3:54 PM

hofs

Report To: Work Order Details.
Eberline Analytical _ Mark L. Driscoll . soe 10-02134 o
g - " Univ of MI, Occupational Safety & Env Hea|  Purchase Order 5000002634 _ ——
Final Report of Analysis 1239 Kepke Drive | nalysisCategory::  ENVIRONMENTAL _
: _Ann Arbor, MI 48109 _ Sample Matrix:, SO

Lab sa ! ! ,

: == e e T e | ks [ e w0 |
100213406 TRG | UM-2009-08-08-01 08/20/0800:00 | 2124/2010 | 3/4/2010  10-02134 | _Siver-108m | LANLER-130Modiied | 11702  233E02 233502 404E02 . pOilg _
| 100213408 TRG | UM2008.06-08.01 | oozome 0000 | 21242010 342010 ¢ 1002134 | Siver-110m | LANLER-130Modified = 376E02 | 42E02 = 420E02 | 6BO0E02  pClg |

100213406 TRG  UM-2009-06-08-01 067280090000 | 27242010 | 34/2010 | 1002134 = Barum-133 | LANLER-130Modfled = 582E02 306602 : 306502 , GOIE02 .  pCilg
100213406 TRG  UM-2000-06-08-01 _ | oemome0000 | 22472010 | 3412010 1002134  Coball0 | LANL ER-130 Modified | | 22E02 222802 | 500602 | pClg |
100213408 | TRG / UM2008-06-08.01 | 08r26/0900:00 | 272412010 | 3472010 | 1002134  Cesium-134 | LANL ER-130 Modified | 320602 32402 | 528E02 _ pCilg
100213406  TRG  UM-2009-06-08-01 06778090000 | 22412010 | 3412010 | 10-02134 | Cesum-137 | LANLER-130Modfied | 568E03  221E02 | 221E02 | 42402 pCilg
100213406 | TRG  UM-2008-06-08-01 0629109 00:00 | 2/24/2010 | 34/2010 | 1002134 Europum-152 | LANLER-130Modfled 249E02 | 1S8E01 | 180E01 | 316601 _ pCig
1002134.08  TRG | UM2008-08-08-01 | 08291090000 | 212412010 | 3472010 1002134 | Europium-154 | LANLER-130Modfied ' 131E02 A 470E02 470502 | 104E01 | pCig
2000.06-08. 3AR010 | 1002134 | Euophum.155 | LANLER-1%0Modfled | 27602 | 4STEQ2 | 4STEQZ | BSGEQ2 | pCig
3472010 1002134 Manganese-54 | LANL ER-130Modified | 6.45E-03
1 i
3472010 | 1002134 Siver-108m | LANLER-130Modfled | 3.04-01
| 342010 | 1002134  Siver-110m | LANLER-130Modified ' 1.76E-03
07 TRG | UM-2000-06- | 342010 | 1002134 | Barum-133 | LANL ER-130Modfied . 6.06E-01
100213407  TRG _ UM-2009-06-10-01 06/22/0800:00 | 27242010 | /4/2010 ' 10-02134  Coba80 | LANLER-130Modified | S51E-01
100213407 TRG  UM-2008-06-10-01 "7 7] osm2080000 | 21242010 3412010 | 1002134  Cesum-134 | LANLER-130Modfled 7.58E-03 I
100213407 TRG  UM-2008-06-10.01 | O8/220800:00  2/24/2010 | 3/4/2010 ) 10-0234  Cesium-137 | LANLER-130Modified  -232E-02_ 7502 | 65%02 ! pCi
| 100213407 | TRG : UM-2008.06.1001 ONZI 000 ; 22010 | M0N0 | 10621 | Ewophen-132 | LAMLER-130Modfied | 22E01 | 28601 | 28601 | SMEOL | pOlg
[ 100213407  TRG | UM-2008-06-1001 06/722/0900:00 | 212412010 | 34/2010 | 1002134 . Ewoplum-154 | LANLER-130Modifled , -617E-02  116E-01 ' 116601 | 186601 '  pClg
100213407  TRG . UM2008.06-1001 | 0822090000 . 22472010 /472010 | 1002134 Europum-155 | LANLER-130Modified = 126E01  107E01  1.07E01 | 144E01 |  pCilg _
100213407  TRG ! UM-2008-06-10-01 | osz2me0000 | 2@5@19_4”'31.@9 | 1002134 . Manganese-54 | LANLER-130Modified | 339602  741E02  741E02 | 123601 pCilg
1 i i i
100213408 TRG  UM-2000-08-1201 | omzae o000 | 224010 | 34010 | 1002134 Siver-108m | LANLER-1N0Modfled | 13%E01 5102 510602 | 112601 pCilg
100213408 TRG ' UM-2008-06-12-01 | oozansc000 | 2242010 waot0 1002134 | Sheri10m | LANLER-1M0Modfied | 374E02 | 11SE01  1ISEO1 | 194E01  pCig
100213408 TRG | UM-2008-06-12.01 | os2eme0000 | 22472010 | 342010 1002134 | Barum133 | LANLER-130Modifed | 479E02 | 74TE02 | T4TEG2 | 127E01 | pCig |
100213408  TRG | UM-200006-1201 .. | 0624100000 & 2242010  3/4/2010 1002134 | Cobalt60 | LANLER-130Modfied | 431E01  104E01  1.04E01 | 140E01  pCig _
100213408 TRG _UM-2009-06-12-01 "| 0624090000 | 222472010 | 342010 1002134 | Cesum-134 | LANLER-130Modffled ' 352602  8O00E02 | BO0E02 | 121E01 pCilg
100213408 TRG  UM-Z008.0612.01 . | 0624090000 | 22472010 | ¥4;2010 | 1002134 Cesum-137 | LANLER-130Modfied | 241E01 17601  117E01 | 107601  pCilg
ewses TG | Gdosokiaor | seadoeswtn | saeavio| Sdmsty | ot | Eemiss| UNERTNaames | 101 4eor Aoeer | sum  pon
B - OWBR GO0 | BMEN0 | IRt | 10GeTI | Eulen 184 | LAR ERI0OMNME | ATRO | SeEe  tOBO L. o
100213408 | TRG  UM2000-06-12.01 08724108 00:00 | 212472010 | 3412010 | 10-02134 | Europium-155 | LANLER-130Modfied | 105E01 150601 ' 159601 i pCilg
10-02134-08 _ TRG UM2000.06.12.01 | 08/24/0800:00 | 212472010 | 3/4/2010 | 1002134  Manganese.54 | LANL ER-130Modfied | 367E.02  104E-01 | 1.04E-01 " pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original
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Printe.  19/2010 3:54 PM i50f5
Report To. Work Order Details:
Eberline Analytical |  MerkL Driscol . wci 1002134 «
_Univ of MI, Occupational Safety & Env Hea|  Purchase Order: 5000002634 [
Final Report of Analysis 1239 Kepke Drive | AnaysisCategory::  ENVIRONMENTAL ]
Ann Arbor, Mi 48109 Sample Matrix:| SO
Lab sa Ciient Sample Receipt i i : | |
o | 5 s ,m“"m'{."'ln‘,:"im Method Resut ~ cU | CSU | wDA Papent
 1002134-09  TRG | UM-2000-06-18-01 06/25/0900:00 | 212472010 | /5/2010 | 10-02134 | Siver-108m | LANLER-130Modified | 3.56E-01 ' 657E02 | 657E02 | 132601  pClg |
100213408 TRG | UM-2008-06-18-01 | 06725000000 | 2242010 | ¥572010 | 1002134 Siver110m | LANLER-130Modfied | 202E01 152E01 | 152601 | 267601 . pCilg
10-0213¢:08 = TRG | UM-2008-06-19-01 0672509 0000 | 2/24/2010 /572010 | 1002134 . Barum-133 | LANLER-130Modfied | 183602 & B37E02 | 037E02 | 143601 | pClg
100213408 TRG | UM-2009-06-19-01  06/25/0800:00 | 212412010 | 352010 | ] LANLER-130Modified | 421E+00 = 362601 ' 362601  131E01  pCig
100213408 TRG | UM-2008-06-1601 06/25/09 00:00 | 212472010 | /5/2010 B { 403E02 | 131E01  pCilg
100213408  TRG  UM-2008-06-19-01 06/25/00 00:00 | 212472010 | /512010 | ; I 308E01 | 1.17E-01 pCilg
| TRG ! UM-2008-06-1801 08/25/00 00:00 | 212472010 | /62010 7”1mm‘ Europlum-152 | LANLER-130Modfied . 352601 = 364E01  384E-01 | 7.19E01 |  pCig |
TRG ' UM-2000-06-1801 08/25/08 00:00 | 2/24/2010 | 3/5/2010 | 10-02134 | Europium-154 | LANLER-130Modified | 6.98E-02 | 1.84E01 | 184E01 345E01 '  pCilg
TRG ' UM-2009-06-19:01 | 0B/250900:00 | 22472010 | 52010 1002134 Europum-155 | LANLER-130Modifled | 180E01 | 1.76E01 | 178E01 = 267E01 ' pCilg
TRG  UM2008.08-19.01 08/25/09 00:00 | 2/24/2010 | ¥5/2010 | 1002134  Manganese-54 | LANLER-130Modfied ' 365E03 | 136E01  136E01 | 23E01  pCig |
i 1 t
100213410 | TRG  UM-2010-01-20.01 _ 017291100000 21242010 | 52010 | 1002134 Siver-108m | LANLER-130Modified  -149E-02  4.30E-02 | 4.39E02  789E02 = pClg
10-02134-101 TRG = UM-2010-01-2801 _ | om2en00000 | 2242010 382010 | 1002134 Siver-110m | LANLER-130Modfied | 303602 | 389E02 | 389E02 | 649E02 pCig |
100213410 TRG ' UM-2010-01-2801 T012811000:00 | 27242010 | 52010 1002134 | Barum-133 | LANL ER-130 Modified | B26E03 | SBEEG2 | S8BED2 | 942602 pCilg
100213410 TRG  UM-2010-01-2801 017281100000 | 2/24/2010 | /52010 | 1002134 | Cobalt80 | LANLER-130Modified | 242E.02  478E02  478E02 | 814E02 ' pClg |
| 100213410 TRG  UM-2010-01-2801 - ~wy 01728/1000:00 | 272412010 | 3/5/2010 - 1002134 Cesum134 | LANLER-130Modfied | -3.16E-02  467E-02  467E02 682602 pCilg |
100213410 TRG  UM-2010012801 01/28/1000:00 | 22472010 | WS/2010 | 1002134  Cesum-137 | LANLER-f30Modfied | -563E-03 = 400E02  400E02  727E02 pClg
100213410 TRG  UM2010012801 _ O1/28/100000 | 27242010 | ¥/5/2010 | 10.02134 | Europum-i52 | LANLER-130Modfled | 180E.01 | 2%E01  25E01  S3TEQL | pCig
100213410 TRG  UM-2010-01-28-01 | 01/20/1000:00 | 22472010 | ¥872010 1002134 Europium-i54 | LANLER-10Modfied | -198E-02 | 123601  123E01 | 222601 pCig
100213410  TRG  UM-2010.012801 .. | 0128100000 | 22472010 | /512010 : - Eurg - | A1SE02 | 146E01 | 146E01 . 181E01  pCig
100213410 TRG | _UM-2010-01-28-01 01/20/1000:00 _ 224/2010 | /572010 1002134 Manganese-54 | LANL ER-130 Modifled  -1.18E-02 _ 469E-02 _ A69E02  826E02 __ pCig

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original

EBERLINE

SERVICES

EBERLINE ANALYTICAL CORPORATION
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' FORD NUCLEAR REACTOR

FINAL DISPOSITION OF THE STORAGE PORTS

DATED: FEBRUARY 24, 2012
SUBMITTED: SEPTEMBER 18, 2012



UNIVERSITY OF MICHIGAN
. Concrete Material
STANDARD LEVEL IV
REPORT OF ANALYSIS
— - WORK ORDER #10-02134-OR =

April 19, 2010

EBERLINE ANALYTICAL/OAK RIDGE LABORATORY
| OAK RIDGE, TN |

g8g1



Printe.  .3/2010 3:54 PM

Bpen Je. Work Order Details:
Eberline Analytical | MarkL Driscol e . Aieat -
i . _Univ of MI, 0ccupatlorg;_|_§_a fety & Env Heal _ Purchase Order: 5000002634 T
Final Report of Analysis 1239 Kepke Drive | “nalysis Category: ~ ENVIRONMENTAL o
‘ Ann Arbor, Mi 48109 Sample Matrix: SO
Lab . Sample | Client ! w
e N Fli e
100213401 (CS __ KNOWN ) 02224/1000:00 | 2/24/2010 | 318/2010 | 1002134 Carbon-14 | _EPA 5200 Modified _
100213401 | LCS = SPKE | 0224/1000:00 | 2/24/2010 | 3182010 1002134  Carboni4 | EPAS5200Modfied | 1.44E+03
100213402 MBL ' BLANK S 02124/1000:00 | 22472010 | 318/2010 | 1002134  Carbon-14 | EPA 520.0 Modified : V
| 100213403  DUP | UM-2009-02-26-01 02/26/09 00:00 | 2mvanio | snaaoio 1002134  Cambon-14 | EPA5200Modfied 4.10E01
100213404 DO | UM-2009-02-26-01 © 02/26/0000:00 . 2724/2010 | 34872010 | 1002134  Cabon-14 | EPAS200Modiied | 0.00E+00 02€+ pCilg
100213405  TRG  UM-2009-03-0401 | 0308090000 | 272472010 | 3182010 | 1002134 | Camon-14 | ~ EPASZ00Modified | OOOE+00 = 64GED1 | 646E01 | 1.10E+00 - pCilg
[ 100213408  TRG  UM-200006.08.01 | OWZO0S0000 | 2242010 | 3182010 | 1002134  Carbon-i4 | EPAS200Modfied | SO7ED1 | BA3E01  B43E01 | 100E-00 pCilg
100213407  TRG . UM-2008-06-1001 | 06/r210800:00  224/2010 | 3/18/2010 | 1002134  Carbon-14 | EPAS20OModfied | 167E+00 | B99E01 | 689E01 | 114E+00 - pCilg |
100213408  TRG | UM-2008-08-12-01 08/24/0800:00  2/24/2010 | 3/18/2010  10-02134 = Cambon-14 | EPAS5200Modified | 356E+00 ' 701E01  7.01E-01 | 108E+00 ' pClg | |
100213400 TRG  UM-2008-06-15-01 06/25/09 00:00 | 22472010 | AMB/2010 1002134 | Carbon-14 | EPA5200Modfied | 531E+00 | 752E01 75201 | 1126900  pCllg |
[ 100213410 | TRG . UM-2010-0129-01 | oi28100000 | 22472010 | 3182010 | 100213 | Carbon-i4_|  EPAS200Modfled  OO0E+00 625E01 - 625601 | 107Es00 . pCig
| | } : i
100213401  LCS | KNOWN [ 02241100000 | 2242010 | 342010 | 10-02134 | Chioine38 |  4500-Ci-B Modified w00 . _ecig__|
| 100213401  LCS  SPKE i 02/24/1000:00 | 212472010 | 3/4/2010 | 1002134  Chiorine-35 | _4500-Ck-B Modified 65E01 | pCig |
100213402 wmBL . BLANK  0224/1000:00 | 22472010 | 342010 | 1002134 = Chiorine36 |  4500-CL-B Modiied 11801 pCig
100213403 D M- | 02126/0900:00 | 22472010 | 3412010 | 1002134 | Chiorine-36 |  4500-CH8 Modifled 108E01  pCilg |
1002134-04 0226/0800:00 | 2124/2010 | 34/2010 | 1002134  Chiorine-38 |  4500-CF-B Modified 105601 pCilg |
100213405 " 03/06/09 00:00 | 212472010 “5&75670"7”10-02134 __Chiorine38 .|  4500-C-B Modiied | - : 1.16E-01 pCilg
1002134-08 06723009 00:00 | 22472010 | 34/2010 | 1002134 *  Chiorine-36 4500-CH-B Modified 282602  525E02 | 525E02 | 9.M1EG2  pCig |
100213407 06/22/0900:00 | 212472010 | 3/4/2010 | 1002134 | Chiorine38 |  4500-CLBModiled | -281E02  598E02 .« S598E02  1.11E01 | pCllg
[ 10012408 | owam00000 | 24200 | dazoi0 | 1002134 | Che3s | 4S0CiBVodfed | 267602 | SSEG: | SME® | O7E@ | pCly |
10-02134-09 06/25/0900:00 | 22472010 | 34/2010 | 1002134  Chiorne36 |  4500-CLBModfled | 240E02 582602 < 682602 10301 pCilg |
oozt | 08100000 | 224010 | IAZO10 | 1002134 | Choreds | 4S00CiBModied | 200602 | 6ME02 | 6WED2 | LATEDL  pCig |
| { H ’
wooxsaor | ics | wow | oo | aadme| im0 ows  em | Uensiowedss | wmE  meet | o |
100213401 - LCS = SPIKE 02/24/1000:00 | 212472010 | 31802010 10-02134  Tritum LANLER-20Modified | 324E+02  424E+00 . 362601 206E+00  pClg |
100213402~ MBL = BLANK ~ "7 | 02241100000 | 27242010 | 311902010 1002134 Tritum LANLERZIOModfled | 1S8E+00  124E+00 1256400 | 208E+00 pCig
100213403  DUP  UM-2009-02-26-01 - 02726/0800:00 | 2242010 | 3192010 1002134 Tritum LANLER-210Modified | 188E<00  131E+00  1326+00 & 218E+00 . pCig |
100213404 DO UM-20080226.01 | 02260090000 22412010 | 31912010 | 100213 .  Trtum | LANLERZfOModiled  1.65E+00 | 120E+00 . 1.30E¢00  214E+00 pCilg
100213405  TRG  UM:2009-03-04-01 0308009 00:00 | 2124/2010 | I19/2010 1002134 Tritum LANLER-210Modiied | 1.64E+00 = 128E+00 | 1206400  213E+00 |  pClg
100213408 TRG : UM-2008-06-08-01 08/29/09 00:00 | 212472010 | 3/19/2010 | 1002134  Tritum LANLER-210Modifled | 15TE+00 1236400  124E+00 = 204E+00  pCig |
100213407 | TRG = UM2009-06-1001 | 0822000000 | 2242010 | 3192010 | 10:02134  Tritum LANLER210Modifled | 167E+00 = 130E400 1326400 = 217E+00  pCig
100213408 | TRG ' UMZ00B061201 | 0824090000 | 2242010 | 192010 | 1002134 Trtwm | LANLERZIOModfled | 167Ee00 | 131E400 1326400 | 217Ee00 pOig |
100213408 | TRG : UM-2008-08-19-01 0872500000 | 2242010 | 3192010 1002134  Trtwm | LANLERZIOModfled | 170E+00 & 1.33E+00  1ME400 2216400  pCly
100213410 | TRG | UM-2010-01-29-01 0172910 00:00 | 2/24/2010 | 3/19/2010 | 10-02134 _ Tritum LANL ER 210 Modified | O0.00E+00 | 123400 | 1206400 | 211E+00  pCig
CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;CS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original
s v
o EBER |_| NE EBERLINE ANALYTICAL CORPORATION
L SERvVices | 601 ScarBoRO R0AD OAK RIDGE, TN 37830  865/481-0683 FAX 865/483-462




Printe.  .9/2010 3:54 PM ! 20f5

Report To: Work Order Details.
Eberline Ana.ytical - Mark L. Driscoll ) ) SDG:: 10-02134 L
. . 1 Univ of MI, Occupational Safety & Env Heal _Purchase Order: | 5000002634 e e v |
Final Report of Analysis | 1239 Kepke Drive = Analysis Category:  ENVIRONMENTAL -
" Ann Arbor, Ml 48109 Sample Matrix:] SO
4 ] 1 %
i i

TR ey T e e | wes e @ o |
100213401 LCS  KNOWN 02/24/1000:00 | 2/24/2010 | 3152010 10-02134 Americum-241| LANL ER-130Modified _ 3.66E+03 __pCllg
100213401 LCS  KNOWN _ | 0224100000 | 212412010 | 3152010 = 1002134  Cobak57 | LANLER130Modfled | 114E+03 _pcilg

100213401 1 (CS  SPKE 02/24/1000:00 | 2/24/2010 | 31512010 1002134  Americum-241 | LANLER-130Modified | 3.50E+03 | 3.03E402 ! pCilg
100213401  LCS | SPIKE 02/24/1000:00 | 22472010 | 3152010 1002134 = Cobak-57 | LANLER-130Modified | 1.23E+03 pCilg

| 100213402 MBL | BIANK | 0204100000 | 2242010 | 3152010 1002134  lron55 LANL ER-130 Modified | -145E+00 1 TEs01 _ pCilg

10-0213403  DUP . UM-2009-02-26-01 02/26/0900:00 | 224/2010 | 3152010 1002134 ' Iron-55 LANLER 130 Modifled | -74E+00 | 1.10E+01 | 1.10E+01 | 111E+01 .  pCiig
100213404 DO | UM-2000:022601 | 0226090000 & 22412010 | 315/2010 10-02134  Iron-55 LANLER-130Modiied | 1.48E+00 | 6.62E+00 | B62E+00 | 1.14E+01 ~  pCilg |
100213405 TRG | UM2000.03.0401 | C30B000:00 | 22472010 | 31572010 | 1002134« Iron-85 LANLER-130Modfied | -882E+00 = 1.12E+01 = 1.12E+01 | 105E+01 = pCig |
10-02134.06  TRG ~ UM-2009.0608-01 | 06/20/0900:00 | 2/24/2010 | 31572010 10-02134  Iron85 | | LANLER-130Modified | 227E+00 | SOBE+00  508E+00 | 7.72E+00 |  pCilg

100213407 | TRG  UM2008081001 | 06722080000 | 22472010 | 31572010 1002134 | Iron85 LANLER-130Modified | 274E+00 | 584E+00  564Es00 | BATE+00 ' pCilg

10021408 TRG ' UM-2008-06-12-01 _ 06/24/09 00:00 | 272412010 | 315/2010 | 1002134 . Iron-55 LANLER-130 Modfled | -S07E+00 |  O54E+00 | OS4E+00 | 1A7Ew01 |  pClg_

100213400 TRG ' UM-2009-06-19-01 08/250900:00  2/24/2010 | /1512010 | 1002134  lron-55 LANLER-130Modiled | 461E+00 = 80BE+00 | 8.08E+00  104E+01 pCilg
100213410  TRG  UM2010012001 | O1/201000:00 | 2242010 | 31672010 - 10-02134  Ion85 uw.aa-mm__}_-a.eggqof 102E+01 | 102E+01 | QO30 |

¥ 3 1

100213401 LCS  KNOWN " | o2zetooe0 | 2247010 | waz0i0 | 1002134 Cobaks0 | LANLER-iS0Modfled | 1ME02 | 381EW0 | | .. pCilg

100213401 1CS  KNOWN | 0224100000 22412010 | 3412010 | 1002134  Cesm-137 | LANLER-130Modiled | B.08E+01 | 226E+00 - 1 pClg

100213401 LCS | SPKE | 0224100000 | 22472010 | 3472010 ' 1002134 Cobal60 | LANLER-130Modled | 139E+02 | 10BE401 | 108Es01 752601« pCllg

100213401  LCS  SPIKE 02/2411000:00 | 272412010 | 472010 | 1002134 Cesum-137 | LANLER-130Modfied = B50E+01 | B03E+00 | BO3E+00  &77EQ1 ' pCig
100213402  MBL  BLANK | 0224100000 | 272472010 342010 1002134  Siver-108m | LANL ER-130 Modified 146E02  146E02 | 228502 | pClg |

100213402 MBL ' BLANK | 02724100000 | 22472010 34/2010 1002134 | Siver-110m | LANLER-130 Modied . T180E02  160E02 | 325E02 _ pCig
100213402  MBL  BLANK 0224/1000:00 | 212412010 | 3412010 1002134 . Barum-133 | LANLER-130Modiled | 105E02 | 181E02 | 181E02 | 388E02 | pClg
100213402 . MBL = BLANK | 0224100000 | 224/2010 | 3/4/2010 1002134 < Cobal0 | LANLER-130Modiied = 308E03 | _ pcig |

100213402 MBL | BLANK . 02/24/1000:00 | 224/2010 | 3/4/2010 = 10-02134  Cesum-134 | LANLER-130Modiied . -225€-03 |  pCig
100213402  MBL  BLANK (o |02724/1000:00 | 224/2010 | 34/2010  10-02134 ' Cesim-137 | LANLER-130Modified | -345E-03 _pcig_ |
100213402 MBL  BUANK  eest 02/24/1000:00 | 2/24/2010 | 3/4/2010 = 10-02134 Europum-152 | LANLER-130Modiied | 888E-02 . pCilg _
100213402~ MBL « BULANK . | 0224100000 22472010 | 342010 1002134 | Ewopium-154 | LANLER-130Modfied | 403602 pcug |

10-02134-02 | MBL | BLANK ~ % | 02241100000 | 27242010 amzmo : w.mm _ Europium-155 LANL ER-130 Modified | 1436-02 2B0E-02 ' 2.80E-02 2 | pCig

100213402 MBL _ BLANK 02/24/1000:00 | 22472010 | 3/4/2010 , 10-02134 . Manganese-54 | LANLER-130Modified | 1.75€-03 132602 , 132602 _ 263E-02 ' pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original

3

5 EBERLINE EBERLINE ANALYTICAL CORPORATION

- SERVICES | 601 SCARBORO ROAD OAK RIDGE, TN 37830 865/48I-0683 FAX 865/4L83-462]




Printe.  .9/2010 3:54 PM - 30f5

Report To: Work Order Detalls:
Eberline Analytical | MarkL Driscol soe| _10-02134 S
. . L Uni!gfulgl ‘Occupational Safety & Env Heal Purchase Order:| 5000Q9_2634 V -
Final Report of Analysis | 1239KepkeDrive ~ | AnalysisCategoy:|  ENVIRONMENTAL _ o
Ann Arbor, M| 48109 Sample Matrix:, SO ]
| ! ! Report
Analyte Method Resut = cu ~ csu | woa | R
Siver-108m | LANLER-130Modifled | 281E-04  470E02 = A70E02 | B839E02  pCig
_ Siver-110m |  LANL ER-130 Modified | | LISEDT  115E01 | 219E01 | pCilg
| Cobatt-80 300601 | 79EG2 | 1.18E01 | pCifg
| Cesium-134 J18E03 | 63ED2 | 6MED2 | 998E02 . pCig
| Ceswm-137 271E02  44EG2  4T4EQ2 | B9SE02 . pCilg
| Europium-152 149E+00 | 61SE01 | GASEO1 | 1.13E400 |  pGilg |
Europium-154 112601 | 14201 | 142601 | 284801  pCig |
| Europium-155 27ME01 | 137E01 | 137E01 208601  pCilg
 Manganese-54 A94E03 | OO4ED2  9BED2 | 177E01 | pCig
. Siver-108m | 132602 SS6E02  5SSE02 | 9OTEDZ  polg
. Siver110m | LANLER-130Modfied | -377E-02 | 113801 = 113601 | 1.96E01 pCig
| Barum133 | LANLER-130Modfied | 680E0? 58302 58302 | 102601 . pClg |
| Cobale0 | LANLER{OModfed | 275E01 | 671E02  67IE02 | 986EC2  pClg |
Cesm-134 | LANLER-130Modfied | 035E03 | 648E02 ' 648E-02 , 105E01
Cesium-137 : Eo03 . 4SeE02 | BOTEG2 | pCilg
1002134  Europium-152 T BAIE01 | 3SEO01
1002134 | Europum-154 | LANLER-130Modified | 748E-02 1515-01 | 1S1E01  288E01 . pCig
1002134 | Ewoplum-155 | LANLER-130Modified | 323E01 | 138E01  138E01  208E01 _ pCig
| 1001 | Mengewese§¢| LAMLER-1MModNed | S4t5%2 | 10N
i 1002134 | Siver-108m | LANL ER-130 Modified
1002134 | Siver-110m | LANL ER-130 Modified ;
toce15s | satam12a | T ek motas | Sssemm | sweos  Swew | ToEm | pois
| 1002134 | Cobah80 | LANLER-130Modfied | 8.90E-02 | 467E02  467E02 | 8.18EQ2 ' pCig
1002134 | Cesum-134 | LANLER-130Modiied | 3.50E.02 | 3.36E-02  3.36E-02 | 861E-02 .  pCilg
1002134 | Cesum-137 | LANLER-130Modfied | 15302  385E02 355602 | 630E02  pClg
1002134 | Europum-152 | LANLER-120Modiled | 49401 | S70E01 376601 6031 pCilg
| 1002134 | Europum-154 | LANLER130Modfled | 489E02 112601 | 112601 | 218E01 | pCilg
| 2124m2010 | 1002134 | Europum-155 | LANLER-130Modfled | 8.28€-02  125E01 = 125E01 178E01 |  pCilg
03/06/08 00:00 _ 212472010 _ 3/4/2010 | 10-02134 | Manganese-54 | LANL ER-130 Modiied . 233E-02  7.58E-02 _ 7.58E02 ' 14301 | _ pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original

:i’;i E BER L.l NE EBERLINE ANALYTICAL CORPORATION

P SERVICES | 601 SCARBORO ROAD OAK RIDGE, TN 37830 865/48I-0683 FAX 865/483-462




Printew  .9/2010 3:54 PM ; 4of5

Report To: Work Order Detalls:
Eberline Analytical ~ Mark L. Driscoll 10-02134 - )
. . | Univof M|, Occupa‘tlonal Safety&Env Haal 5000002634 o
Final Report of Analysis 1239 Kepke Drive 1 'ENVIRONMENTAL ~
Ann Arbor, M1 48109 SO
Lab Sam ! ! | rt
i e i e e G S e R
100213406 TRG | UM-2 08729/09 00:00 | 2724/2010 | 342010 = 10-02134 | Siver-108m | LANLER-130Modiied | 117602 233602  233E02 | 464E02 | pCig
| 100213406 TRG  UM-2000-08.08-01 ' 08290090000 | 272472010 | 3412010 1002134 ' Siver110m | LANLER-130Modfied 376602 423502 423502 68002 . pCUlg |
100213408  TRG IM-2008-06-08-01 08720/0000:00 | 2/24/2010 | 342010 1002134 ' Barum-133 | LANLER-130Modfied | 582E02 = 306E02 | 308E02 | 6O1E02 - pCilg
4 TRG - UM-2008-06-08-01 | 08200900:00 | 2242010 | 32010 | 1002134 Cobal80 | (ANLER130Modfied | 40SE02 222602 222602 | SO0E®2 | pClg
TRG ' UM-2009-060801 | 0829090000 | 272472010 | 342010 ' 1002134  Cesum-13¢ | LANLER-130Modified | 430E04 324E02 324602  528E02 |  pCilg |
TRG  UM-2008-0 08/20/09 00:00 | 22412010 | 3412010 | 10-02134  Cesium-1 LANLER-130Modified | S568E-03  221E02 ' 221602 | 424602 |  pCilg
TRG  UM-2009-08-08-01 V 08/29/0800:00 | 2/24/2010 | /472010 | 10-02134 anpm-ﬁi  LANLER-130Modfied = 249E02  15E01  1SBED1 | 3.16E01 ' pCilg
. TRG . UM-2008-06-08-01 | os29m900:00 | 2242010 342010 1002134 | Ewropium-154 | (ANLER-130Modiied ' 1.31E-02  470E02 | 470E02 | 1.04E01 pCig
TRG 06/20/09 00:00 | 2/24/2010 | 3/4/2010  10-02134 ' Europium-155 | LANL ER-130 Modified | -276E-02 655€02 = pCig_
TRG  UM-2009-06-08-01 06/729/0900:00 | 212472010 | 342010 1002134 | Manganese-54| LANLER-130Modifled | 4SE-03 37 71702 pCilg
1 i :
100213407  TRG  UM-2009.06-1001 0872200 00:00 | 2124/2010 | J4/2010 | 10-02134  Siver-108m | LANLEF ' T3O04E01 | 44SE02  44SE02 | TE9E02 | pCig
100213407  TRG & | | 08220080000 | 21242010 | 342010 | 1002134 = Siver-110m | LANLER-130Modfied ' 1.76E-03 | 667E02 ' 667E-02 | 124E01 ' pCilg
100213407  TRG | UM-2008-06-10-0 - 08722008 00:00 | 2/24/2010 | 342010 . 1002134  Barum-133 | LANLER130Modfied = 60BE01  107ED01  107ED01 | 850E02 | pCig.
100213407  TRG  UM-2008-06-1001 08220900:00 | 224/2010 | 34/2010 1002134  Cobah80 | LANLER-130Modfied = 5SIEO1 80202 802602 | S98E02  pCilg _
| 100213407 © TRG  UM-2008-08-1C ' 06722008 00:00 | 212412010 | 472010 | 10-02134 = Cesum-134 | LANLER-130Modiled | 7.8E-03  A47SE02 = A75E02 | 797E02 _ pCig _
100213407  TRG  UM-2009-06-1001 | 08722/0800:00 | 212412010 | 3472010 1002134 Cesum-137 | LANLER-130Modfled | 232602  375E02  375E02 , 650E02 1  pCig
100213407  TRG . ' 08722090000 | 2242010 | 34/2010 1002134 ' Euopum-i52 | LANLER-130Modfled | 224601 28301 z.q;:em | s4sE01 | pCig
''''' 100213407 = TRG | UM2008081001 | 06220090000 | 22472010 34/2010 = 1002134 | Europum-154 | LANLER-130Modfied | -8.17E02 116E01 . peig
JoOEaeer L 08 062200 00:00 | 2/24/2010 | 342010 | 1002134 | Europium-165 | ~LANLER-130Modfled | 126E01  107E01 1 ]
100213607  TRG 08/22/08 00:00 | 2/24/2010 | 34/2010 | 10-02134 | Manganese-54 Q30E02 | THEG2 1 oy |
H 3 i 1
10.02134.08  TRG | 3412010 ¢ 1002134 | Siver-108m | 13SE01 | 5ME02 | 51302 | 112601 | _ pCig_
100213408  TRG | 1002134 | Siver-110m | 374602 | 115601 « 115E01 | 194E01 | pCig
100213408  TRG | 1002134 | Barm-133 4T9E02 | 74TE02 | 747ED2 | 127E01 . pCig
100213408 TRG  UM-200806-1201 | O0G240800:00  224/2010  3/A/2010 | 1002134 | Cobat60 | LANLER-130Modfied | 431E01  104E01 = 104E01 | 140E01  pCilg _
100213408  TRG  UM-2008-06-12 | 062410900:00 | 2242010 | 34/2010 | 1002134 . Cesum-134 | LANLER-130Modfied , 352E02 | 800E02 | 800E02 121E01 pCig
100213408 | TRG 342010 | 1002134 | Cesum-137 | LANLER-130Modified | 241E01 ' 147E01 117601 | 107E01 pCig
100213408 TRG 3472010 | 1002134  Euopum-152 | LANLER-130Modiied | 7.50E01 = 4O04ED1  404E01 | 9.14E01 pCig
100213408  TRG 3472010 | 1002134 | Ewopium-154 | LANLER130Modfied = 227E-01 | 267E-01 267601 | . . pCilg
| 100213408 | TRG  UM-200806-12.01 ' 0:00 412010 | 1002134 | Europum-155 | LANLER-130Modfied | 105E01 150E:01  1.59E-01 . pcig
100213408 TRG _ UM-2008-06-12-01 b 3/472010 | 10-02134 | Manganese-54 | LANLER-130 Modified | 367E02  1.04E-01 _ 1.04E-01 | pCig

i3

¥

t @ EBER Ll NE EBERLINE ANALYTICAL CORPORATION
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}
.19/2010 3:54 PM

‘J;SOfS

Pﬂm\
Report To. Work Order Detalls:
Eberl'ne Ana'ytlca| ___ Mark L. Driscoll B SDG:| 10-02134 i
~__Univ of M, Occupaﬂonalw_Safety&Env Heai\m PurchaseOrdar' _ 5000002634 B _
Final Report of Analysis 1239 Kepke Drive | ‘natysis Category: . ENVIRONMENTAL .
Ann Arbor, Ml 48109 Sample Matrix: SO
‘ A ; ‘
= = T M P | e | wewe || @ w e G
100213409 TRG . UM-200806-19.01 | 0625080000 | 22472010 | 352010 | 1002134 Siver-108m | LANLER-130Modfied | 358E01 | 65TE02 | 657E02 | 132601 pCig
100213409 TRG | UM200806-1801 | 08125/08 00:00 " orum0io | w2010 | T02134 | Siver-i1om UANLER-130Modfled | 202601 = 152601 | 152601 267E01  pCilg
100213400  TRG . UM-2008-06-19.01 0872500 00:00 | 212472010 | 3572010 | 10-02134 = Barm-133 | LANLER-130Modified | 183E02  ©37E02 & 937E02 14301  pClg
100213408 TRG | UM-2008-06-19.01 08/25/0900:00 | 21242010 | /52010 | 1002134  Coba60 | LANLER-130Modfied = 421E+00 | 362E-01 | 362601  1.31E01 pCilg.
100213400 | TRG  UM-200906-19.01 © 06/7250800:00 : 2/24/2010 | 3/5/2010 | 1002134 | Ceswm-134 | LANLER-130Modfied | 726602  403E02  403E02  131ES pcilg |
TRG 082508 00:00 | 22412010 | /572010 | 1002134  Cesum-137 | LANLER-130Modified | 177E400 | 30BE01 : 30BEO1 1.A7EDf pCiig
TRG B 0872500 00:00 | 2/24/2010 | /52010 1002134 | Europum-152 | LANLER-130Modfied = 352E01 | 3B4E01 | 364E01 749601+ pCilg |
TRG 0872509 00:00 | 2/24/2010 | /52010 1002134 Europum-154 | LANLER-130Modiied | 698E02 | 1B4E01  184E-O1 | 345601 pCilg.
TRG  UM-2008-06-15- 08/25/09.00:00 | 212472010 | 3/6/2010 . 10-02134 | Europium-155 | LANLER-130Modified 1.80E01 | 176E01  1.76E-01 | 267E01  pClg |
_TRG ' UM-2008-08-1801 08/25/09 00:00 | 2/24/2010 | 3/5/2010 | 10-02134 | Manganese-54 | LANL ER-130Modified | 365E03 | 135E-01 13801 | 238E01 pCilg |
TRG | UM-2010-01-29.01 01729100000 | 2/24/2010 | /512010 1002134 | Siver-108m | LANLER-130Modified | -140E-02 | 439E02 | 439E02 | 7.69E02 | pClg
| TRG . UM-2010.01-2801 01729/1000:00 | 212472010 | 382010 1002134 _ Siver-110m |  LANLER-130Modified | -3.0302 = 389E02  389EG2 64902 pCilg |
;"10-0@152116 | _TRG ' UM201001-2001 | 0129100000 | 224/2010, 352010 1002134 | Barm-133_| LANLER-130Modiled | 626E03  588E02 _ 588E02 | 0AZE02 pcilg |
100213410 TRG ' UM-201001-29.01 01729/1000:00 ~ 22472010 | /672010 | 10-02134 | Cobal-80 | LANLER-130Modified | -2426-02  478E02  4T8E02  B14E02 ' pCilg
100213410  TRG ' UM-201001-2601 . )| O1/20/1000:00 | 22472010 | 352010 1002134 | Ceswm-134 | LANLER-130Modfied | 3.18E.02 = 467E02 | 467E02 | 6S2E02  pCg
100213410 TRG = UMZ010012001 )| 01/29M00000 | 2242010 | ¥S/2010 | 1002134 Cesum137 | LANLER-130Modiled | -563E03  400E02 | 40ED2 | 72702 pCilg
(100213410 TRG  UM-201001-2001 ..., | O1/29M000:00 | 22422010 | 352010 | 1002134 FEuopum-152 | LANLER-130Modfied | 180E01 250601 | 250E01 | S.37ED1 pCig
100213410 | TRG  UM201001-2901 | 0120100000 | 22472010 | ¥S2010 1002134  Europhm-154 | LANLER-10Modfied | -188E02 | 120601 | 1.2E01 | 222601 pCig |
100213410 TRG  UM-201001-20.01 "% | Totrze00000 : 22472010 | 352010 1002134  Europium-155 | LANLER-130Modfied | 415E02 | 146E01 | 146E01 | 1S1ED1 pCilg
100213410 | TRG _  UM-2010-01-29-01 01/29/1000:00 | 2/24/2010 | 3/5/2010 | 10-02134 Manganese-54 | LANL ER-130 Modified | -1.18E-02 _ 4.89E-02 | 4.60E02 | B.26E02 ___ pCig

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original

EBERLINE

SERVICES

EBERLINE ANALYTICAL CORPORATION

| 601 ScARBORO RoAD OAK RIDGE, TN 37830

865/4L8I-0683 FAxX 865/483-4L62I




APPENDIX E

UNIVERSITY OF MICHIGAN

FORD NUCLEAR REACTOR

FINAL DISPOSITION OF THE STORAGE PORTS

DATED: FEBRUARY 24, 2012
SUBMITTED: SEPTEMBER 18, 2012




Cutting of Storage Port Bleed-off Lines

Survey NO.; NA
DATE:  10-Dec-08 LOCATION: O/S, West of FNR above Storage Ports TIME:. 15:30
Smear laformation dEm lfrl'sklng_ Probe Model # 44-142 ) Serlal # 240718
g 38 € 0.25 Frisking Probe Efficiency 0.085

imngke: 1338 2 s8] 3349

Avg. BKG:m
Lc Gross CPv:[ 35 LeNet cPM:[ 30 ]
Lp Gross CPM:[_977-_] | ' LoNetcPm:[ 7]

Note: Removed Storage Port Bleed-off Lines using-a.bandsaw: Bleed-off lines were 1"
in diameter. Pipes were Large Area Wiped internally at each end after cut. (4) Lines
were cut in total, starting with the north most pipe. All Large Area Wipes were <Lc.
Pipe ends were then taped. All (4) now loose pipes were then placed in the FNR
radioactive material area inside the FNR.

buring cutting activities, a cardboard tray was used to collect any pipe shay_i‘ng‘s_fr,om
Eutting the pipes with the bandsaw. .Shavings were disposed of as radioactive materials

nd placed in a radioactive materials slurty/piping drum: Frisk and wipes done for the
ardboard tray were all <Lc. Large Ared Wipe of the bandsaw was.<Lc.

\.
Instrument Serial Number Csl. Due Date Efficiency Background (CPM) | MDA (DEM)
L-2221 /.44-142 2185797240714 8-Mar-09 0.085 344 773

o138 p05 | tees) 2 | 2087
| , ' - ,

Friskér Detector HV =. 1150 Vdc (240714)  |Threshiold Voltage =  350: mVde  |Detector cable-typetength = £ 59/6ft

Dae: /- ec "OE

Print/Signature of Surveyor: _

‘Comments: __

Review By:

A — B Date:: a?/.‘"e/ f207 A



APPENDIX F

UNIVERSITY OF MICHIGAN

FORD NUCLEAR REACTOR

FINAL DISPOSITION OF THE STORAGE PORTS

DATED: FEBRUARY 24, 2012
SUBMITTED: SEPTEMBER 18, 2012




Storage Port Exterior Survey Report
Survey NO.: NA

DATE:  9-Jan-09 LOCATION: Port# 1 TIME: 16:25
Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243
£ 50.5 €& 0.25. : Frisking Probe Efficiency 0.12625

1 Min BKG: 1] 32 1 30} 3] 27

Avg. BKG:E o
L Gross CPM:[_ 57 ] LeNetcpm:[_ 21
Ly Gross cem:[ A ] Lo NetcPm:[__NA_]

~

Static Count CPM CPM DPM
No. " (Gross) ~ (Net) -
1|Static 1 37 7 <MDA
-2|Static 2 38 ) 8 <MDA
3
4
5
6
7
8
9
10
11
12
13 \
14
15
16
17
18
19
20 . ,
*NOTE: All counts are 1 minute static counts of the O/S portion end of each port. No Decon Necessary. '
Smear taken was <MDA. Port énd is free released up to plane of wall.
‘Instrument Serial Number Cal. Due Date Efficiency. Ba'c'ksri'und (CPM) || MDA (DPM)
L-2221./44-1 218597 /249243 9-Dec-09 0.502 - 30 188
d=1.38 p=0.5 t (s&c) 3 ) 317
Tenelec Series 5 28-Jul:09  |B=1741a=1725 |B=133 =000 |{F=2300 a=523
Frisker Detector HV-= 700 Vde.(249243), Threshold Voltage= 50 ‘mVde Detector cable type/length = 59/6 ft.

Date: (F-bn-07

Print/Signature of Surveyor:

Comments:

Review By: 7214 T ) ‘ Date:__y / ‘3[",; '
™ —




Storage Port Exterior Survey Report

-Survey NO.: NA

DATE: 9-Jan-09 LOCATION: Port# 2 TIME: 16:00
Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243
€ 50.5 €5 0.25 - Frisking Probe Efficiency 0.12625
1 Min BKG: [ 39 [ s[__39
' S =
Avg, BKG:m
L Gross CPM;[_52_] LcNetcPm:[_ 21 -
Ly Gross CPM:E Lp Net CPMi
Static Count CPM CPM DPM
No. (Gross) {Net)
1]Static 1 24 0 <MDA
2 . : .
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20 . ,
*NOTE: All counts are 1 minute static counts of the O/S portion end of eéach port. No Decon Necessary.
Smear taken was <MDA. Port énd is free released up to plane of wall.
Instrument Serial Number Cal. Due Date. Efficiency Background (CPM) ‘MDA (DPM)
L-2221 / 44-1 218597 /249243 9-Dec-09 0.502 33 _ | 196 )
9=1.38 p=0:5 | t(set) 3 1 ) 395
Tenelec Series 5 2161 28-Jul-09 |p=17410=1725 |8=1.33 =000 |B=23.00 a=523
Frisker Détector HV'= 700 Vdc (249243) Threshiold Voltage= 50 mVde Detector cable typeflength= 59/ 6ft.
Prinv/Signature of Surveyor; Date: _0F - Fxin -9

Comments:

/

Review By@{%%é'

Date: 22/ 2 /R



Storage Port Exterior Survey Report

Survey-NO.:- NA
DATE: 9-Jan-09 LOCATION: Port #3 TIME: 15:45
‘Smedr Information dpm Frisking Probe Model# 44-1 Serial # PR249243
& 505 £ 0:25 Frisking Probe Efficiency 0.12625
1 Min BKG: 1.| 38| | 31| 3.
Avg.BKG: [ _]
L¢ Gross CEM:E L Net CPM:E
Lip Gross CPM: : Lo Net CPM:m
Static Count crPM CcPM DPM
No. (Gross) {Net) :
1]Static 1 32 - 0 <MDA
2]sratic 2 il 34 j 1 <MDA.
3
4
5 .
6
7
8
9
10
1"
12
13
14
15
16
17
18
19
20

*NOTE: All counts are 1 minute static counts of the O/S portion end of each port. No Decon Necessary.

Smear-taken was <MDA, Port énd.is fre¢ released up to-plane of wall. '

Instrument Serial Number Cil;’'Due Date Efficiency | Backgrouid (CPM) [ MDA (DPM)
L-2221744-1. 218597 /249243 9-Dec-09 0:502 1 33 o 196

d=138 p=05 t (sec) 3 385
|B=17410=1725 =133 =000 [B=2300 o=523

Tenelec Series'S 28-Jul-09
Frisker Detector HY = 700 Vdc (249243) Threshold Voltage= 50 mVdc Detector cable fype/length = 5976 ft.

Print/Signature of Surveyor: J? il ) SIIGL\\{L’% . M‘ﬁ%/ Date: _0F- Jar -0O7

Cominents:

A4 4 0a / .

Review By ZA N A ——— - T Dae 2/22fa




Storage Port Exterior Survey Report

O 00 N H WK

10

11

12
13
14

15

16

17

18

19
20

Survey NO.: NA.
DATE: 9-Jan-09 LOCATION: Port #4 TIME: 15:15
Smear Information dpm Frisking Probe Model # 44-1 Serial # PR2498243.
€ 50.5 €& 0.25 Frisking Probe Efficiency 0.12625
imnskc: 1] 37 2]
Avg, BKG:E
Lc Gross CPv:[_ B3] LeNetCPM:[ 27 ]
Lo Gross cPM:[_WA_] Lo Net CPM: -
Static Count CPM ‘CPM DPM
, No. (Gross) (Net)
Static 1 B 31 19 -<MDA v
Static 2 50 18 <MDA
\
*NOTE: All counts are 1 minute static counts of the O/S portion end of each port. No Decon Necessary
Smesr taken was <MDA. Port end is free released up to plane of wall.
‘Instrument Serial Number | ° Cal. Due Date Efficiency Background (CPM) .MDA (DPM)
L-222] /44-1 218597 /249243 9:Dec-09 0.502 32 193
=138 p=05 1 (sec) 3 389
Tenelec Series 5 2161 28:Jul-09 [B=17410=1725 |B=133 qg=000 |p=2300 qa=5.23
Frisker Detector HV = 700-Vdc (249243) Threshoid Voitage= 50 mVdc Detector cable type/length = 59 /6 ft,

Print/Signature of Survéyor:

Comnients:

Date: (27~ Jorn ~O7

Review By m /‘7,‘/'

Date:, 2/23/12



Storage Port Exterior Survey Report

Survey NO.: NA
DATE: 9-Jan-09 LOCATION: Port # 5 TIME: 15:00
Smear Information dpim Friskirg Probe Model # 44-1 Serial # PR249243.
€ 50.5 ' 0.25 Frisking Probe Efficiency . 0.12625
Avg, BKG:E
L Gross cPv:[_ 4] LeNetepm:[_21_]
L Gross cPM:[_ WA _] Lo Net cPm:[__NA_]
Static Count ‘'CPM cPM DPM
No. (Gross) (Net)
1[Static 1 7] 13 _<MDA
2|static 2 2 14 ~ <MDA
3
4
5
6
7
8 ]
9
10
11
12
13
14 .
| : .
16 ’ ‘ :
17 ~ =~
18
19,
20
*NOTE: All counts are 1 minute static counts of the O/S portion end of each port. No Decon Necessary,
‘Smear taken was <MDA, Port end is free released up to plane of wall,
Jostrumeit Serial Number Cal. Due Date, Efficiency Background (CPM) ‘MDA (DPM)
L-2221/44-] 1 218597/ 249243. - 9-Dec-09 0.502 28 183
' d'=1.38 p=05 t(sec) 3 ‘366
Tenelec Series § 2161 28-Jul-09 |B=17.41a=17.25 |8=1:33 .q=000 [P=23.00 q=523
Frisker Detector HV = 700 Vdc.(249243) Threshold Voltage= 50 mVie Detector cable type/léngth=  59/6 ft.
Print/Signature of Surveyor: U?ff i S-/h'm.{é W :%» Date: g'i"»\fg i -07
AL

Comments; ) .

/] | 1p
Review By: 4/4‘///? /‘,

5 g

Date: '2/-’2 ?/1-1,

Z .
A _—
7 =




Storage Port Exterior Survey Report
Survey NO.: NA

" DATE: 9-Jan-09 LOCATION: Port #6 _ TIME:  14:30
Smear Information dpm | Frisking Prabe Modei # 44-1 " Seral # PR249243
€___ 505 € 0.25 Frisking Probe Efficiéncy 0.12625

1 Min BKG: W 21 [ 3 [ 3

Avg. 3K6:m
Le Gross CPM:[57_] LeNet cPMi[__ 2T

Lo Gross cPM:[_ WA} Lo NetcPm:[_ WA ]
Static Count CPM cPm DPM
No. (Gross) (Net)
1|Static 1 . 25 0 <MDA
2[static 2 39 9 <MDA
af - .
4% -
5
6
7
8
S
10
11
12
13
14
15
16 ~
17
18
19 i
20
*NOTE: All counts are 1 iminute static counts post-decon of the.O/S portion end of each port. Up to 90 cpm gross pre-decon.
Smear taken post-decon- was <MDA. Port end'is free released up:to plane of wall,
Instrument Serial Number | Cal.'Due Date Efficiency Background (CPM) MDA (DPM)
L-2221.744-1 218597 /1249243 9-Dec-09 | ©0.502 ’ 30 189
d=1.38 p=05 t {sec) 3 - 379
Teneled Series 5 i 28-Jul-09  [8=17410a=1725 [p=133 g=000 [F=23.00 o=523
Frisker Detector HV = 700 Vic (249343) Threshold Voltage= 50 mVdc Detector cable fype/length= 59 /6'ft.

_Date: @?-‘;J;w‘ of

Conmiments:

Vi 4+ U /

) . y ] N
Review B;g/él}/?" AL , Date:_2/a? 3 /; 2




Storage Port Exterior Survey Report

Survey NO.: NA
DATE: 9-Jan-09 LOCATION: Port#7 : TIME: 14:15
Smesr Information dpm Frisking Probe Modet # 44-1 Serial #  PR249243
€ 50.5 [ 0.25 Frisking Probe Effic‘ien‘cy . 0.12625 °

ivmekG: 1] 39 2] 3[ 39
Avg. BKG:[_ 2]

L¢ Gross CPM:E L¢ Net "CPM:E
L, Gross CPM:[_NA_] Lo NetcPm:[ VA ]

Static Count CPM CPM DPM -
No. (Gross) (Net) ,
1[Static 1 28 0 <MDA
2|Static 2 ' 3l ‘ 0 <MDA
3 ’ . 3
4
5
6
7 ,
8
9
10
11
12
13
14
15
16
17
18
19
20
*NOTE: All counts-are 1 minutéstati¢ counts of the O/S portion end of each port: No Decon Necessary.
Smear taken was <MDA. Port end is free released up to plane of wall, ]
‘Instrument Serial Number Cal, Due Date - Efficiency Background (CPM) MDA (DPM)
L-222] / 44-1 218597 /249243 9-Dec-09 - . 0.502 34 199
d=138 p=05 | t(sec) 3 _ 403
Tenelec Series 5 2161 28-Jul-09  [B=17.410=1725 =133 qg=000 [B=23.00 g=523
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = S0 _mVde Detector cable type/length = 59/6 ft. -

. S

Print/Signature of Surveyor?

/‘ il ‘ / ; I Date: 07~ Je, n =0 2

"Corments:

71 1 10 ’ ’ ' .
Review By: S MM , Date: 2/ 2 2/1




Storage Port Exterior Survey Report

Survey NO.: NA
DATE: 9-Jan-09 LOCATION: Port#8 TIME: 13.50
Smear Information dpm Frisking Probe Model # 44-1 Serlal # PR249243
€ 50.5 & 0.25 : Frisking Probe Efficiency 0.12625
1 Min BKG: o I | 30] 3 )

Avg, BKG:E
L Gross CPM:E

'L¢ Net CPMFE

Lp Gross CPM: L Net CPM:E
Static Count CPM CPM DPM
: No. (Gross) (Net)
1{static 1 31 0 . <MDA
2|static 2 51 20 <MDA
3
4
5
6
7
8
9
10
11
12
13
14
15
186
17
18
19
20{
*NOTE: ‘Al counts aré 1 minute static counts post-decon of the O/S portion end of each port. Up to 75 ¢pm gross pre-décon.
Smiear taken post-decon was <MDA. Port end.is free released. up to plane of wall.
Instrument Sérial Namber | Cal. Due Date ‘Efficiency ‘Background (CPM) MDA (DPM)
L-2221/44-1 218597 1249243 9-Dec-09 0.502 31 192
d=138 p=05 | ‘t(sec) 3 387
Ténelec Series 5 2161 28-Jul-09 [p=17.41a=1725 [8=133 a=000 [B=23.00 q=523
Frisker Detector HV = 700 Vdc.(249243) Threshold Voltage= 'S0 mVdc Détector.cable typeflength = 59 /6 ft.

Print/Signature of Surveyor: U?f/gf S /g.h,gk 4% M: 74 Date: 07y '()f

Comments:

rl )

Réview By: -Cél:‘p". Z/ - | Date: QZ X3 73



Storage Port Exterior Survey Report

Survey NO.: NA
DATE:  9-Jan-09 LOCATION: Port #9 TIME: 13:30
‘Smear Information dpm Erisking Probe Model # 44-1 Serial # PR249243
€ 505 ' £, 0.25 Frisking Probe Efficiency 0.12625

1 Min BKG: 1 28 I 2] 3[__29
Avg. BKG:E

Lc Gross CPM:E Lc Net CPM:[E
Lp Gross cPM:[_NA_] Lo NetcPm:[_ NA_]

Static Count CPM . CPM DPM
No. (Gross) {Net)
1|static 1 43 16 <MDA
2|Static 2 46 . 19 i <MDA _
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port. Up-to 65 cpm gross pre-decon.
Smear taken post:decon was <MDA. - Port end is free released up to plane of wall. )
Instrumént | .Serial Number Cal, Due Date Efficiency Background (CPM) MDA (DPM)
L-2221/44-1 | 2185977249243 9-Dec-09 0.502 27 . 179
d'=1.38 p=0.5 t(s8c) | 3 357
Tenelec Series 5 28-Jul-09 [B=1741 a=1725 =133 "q=000 (B=2300 .a=523
Frisker Detector HV.=: 700.Vdc (249243) Threshold Véltage = 50 mVde Detector cable:type/iength=" 59 /-6:ft.

Print/Signature of Surveyor: Jeir b ﬁ. 3«&4//9&10‘/4'/.144_% ‘ Date: Q7 Tan 07

Comments:

D V)

" : _ .4
Review By; Ll 4/ , L Date:'-zl CEV/ 2N




Storage Port Exterior Survey Report

Survey NO.: NA
DATE: 9-Jan-09 LOCATION: Port # 10 TIME: 13:00
Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243
€ 50.5 £ 0.25 Frisking Probe Efficiency 0.12625

1 Min BKG: 11 28] | 30] af 26]

Avg. BKG:E
Lc Gross CPM:[_49_] LcNetcpm:[_ 27

Ly Gross cPM:[_ VA ] Lo NetcPm:[__ VA ]
Static Count CPM CPM DPM
No. (Gross) (Net)
Istatic 1 38 10 <MDA
IStatic 2 47 19 <MDA
|Static 3 40 12 <MDA

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port, Refer to initial port survey report
for pre-decon contamination results. Smear taken post-decon was <MDA. Port end is free released up to plane of wall.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L-2221/44-1 218597 /249243 9-Dec-09 0.502 28 183
'=1.38  p=0.5 | t(sec) 3 366
Tenelec Series S 2161 28-Jul-09  [B=17.41a=1725 [8=133 =000 [B=2300 =523
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage= 50 mVde Detector cable type/length= 59 /6 ft.

Print/Signature of Surveyor: J/ef/; 7 g’l"m(/-/@“# M: é: Date: 87T -7

Comments:
[ ] /
Review ByzZ [ 'Mk - Date: /1 2




Storage Port Exterior Survey Report

‘Survey NO.: NA
DATE: -9-Jan-09 LOCATION: Port # 11 TIME: 11:30
Smear Information dpm Frisking Probe Model # 44-1 . Serlal # PR249243
€ 50.5 & 0.25 Frisking Probe Efficiency 0.12625 L
1 Min BKG; 1| 30} i 29| 3.| 31]
Avg.BKG:[30_]
Lc Gross cem:[__57 ] LcNeccpm:[_ 2T
Ly Gross CPM:m Lp Net CPM:m .
Static Count CPM CPM DPM
No. (Gross) (Net)
1}Static 1 33 ‘3 _ <MDA
2|static 2 46 16 <MDA
3
4
5
6
7
8 N
9
10
11
12
13
14
15
16
17
18
19
20
*NOTE: Al counts are 1 minute static counts of the O/S portion end of eacti port. No Décon Necessary
Smear taker was <MDA. Port end is.frée released up to plane of wall.
"Instrument: Serial Number Cal. Die Date Effi¢iency: Backgrouud (CPM). MDA (DPM)
1-2221744-1 218597 /249243 9-Déc-09 0.502 - 30 189
d=138 p=05 t{sec) ‘ 3 379
Tenelec Series 5 2161 28-Jul-09°  |B=17.410a=1725 |B=133 =000 B=23.00 o=523
Frisker Detector HV = 700 Vde (249243) Threshold Voltage= 50 mVdc Detector cable type/length=  :59/6 ft.

Print/Signature of Surveyor: JO/ 7Y Shimels

Comments:

Date: OP-Jay =07

,‘,JLJL
v

¥

Revxew Bbééé L/—

Date:_2/2 22 )



Storage Port Exterior Survey Report

Survey NO.: NA
DATE: g-Jan-09 LOCATION: Port#12 TIME: 10:45
Smear Information dpm Frisking Probe Modet # 44-1 Serial # PR249243
£ 50.5 £ . 0.25. Frisking Probe Efficiency 0.12625
1 Min BKG: 1[ 39 [ 3] a3
avg: BrG:[ T ]
Lc Gross cPm:[_57_] LeNetcem:[_ 2]
Lo Gross CPM:[_VA_] Lo NetcPm:[_NA_] |
Static Count CPM " CPM DPM
No. (Gross) (Net) '
1|Static 1 42 9 <MDA
2|static 2 30 0 <MDA
3]static 3 28 0 <MDA
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
*NOTE: All counts are I minute static counts pdst.—decon of the O/S portion end of each port, Up to 68 cpm gross pre-.d"econ.
Smear taken post-decon was <MDA, Port end is free released up to plane of wall.
Instrumént Serial Number Csl. Due Date Efficiency ‘Background (CPM) | MDA (DPM)
L-2221/44-1 "218597 /249243 9-Dec-09 0.502 33 197
d'=1.38 p=0.5 t:(Sec) 3 ) 399
Tenelec Sefics 5 2161 28.Jul09 [B=17410=17.25 |B=133 =000 |B=23.00 =523
Frisker Detector HV = 700 Vde (249243) Threshold Voltage= 50 mVde Detector cabletype/length =  59/6ft.

Print/Signature of Surveyor: {]?ff <h Date:(37-hon - 09
Comments: ’ - .
: — ﬂ 220 [/ : —y

- Review By: /44 &M A __——  DateAfa 3/7 2



Storage Port Exterior Survey Report -

Survey NO.: NA
DATE:  9-jan-09 LOCATION: Port # 13 : TIME:  10:00
Smear liiformation dpm Friskirig Probe Model # 44-1 Serial # PR249243
€505 g____ 025 Frisking Probe Efficiency 0.12625

imnske: 1[4 [ & 33

Avg, BKG:E .
Lc Gross cpm:[ 9] LeNetcpve[ 21 ]
—
Ly Gross cbm:[_ VA _]  LoNetcem[ VA

Static Count CPM CPM DPM
No. (Gross) {Net)
1]Static 1 54 , 16 - I  <MDA
2]static2: 45 7 <MDA
3 . "
4
5
6
7
8 -
9
10
11 .
12
13
14
15
16
17
18
19
20 ) .
*NOTE: All connts are 1.minute static counts post-decon of the O/S portion end of each port. Refer to initial port survey report
for pre-decon contamination results, Smear taken post-decon was:<MDA. Port end is frée released up to plane of wall.
Instrument Serial Number Cal, Due Date Efficiency Background (CPM) MDA (DPM)
L-2221/44-) 218597 /249243 9-Dec-09 0.502 38 208
d=138 p=0.5 t(sec) 3 424
Tenelec Series 5 216! 28-Jul-09  [B=1741a=1725 |p=133 g=000 [B=2300 =523
Frisker Detector HV. = 700 Vdc (249243 Threshold Voltage=__ 50 mVdc Detector cablé type/length= 59 /6 ft.

Da’_te:(rzi - KZ;( =0 9

Print/Signature of Surveyor:

Comments:

AV

Rev1ew By: %é é 4 A P B— Dat_e:,;é.g ZZS




Storage Port Exterior Survey Report .

Survey NO.: NA
DATE: 8-Jan-09 LOCATION: Port# 14 TIME: 9:45
Smear Information dpm ) Frisking Probe Model # 44-1 Serial # - PR249243
€ 50.5 £, 0.25 Frisking Probe Efficiency 0.12625 )
1 Min BKG: 1. [ = : /

Avg. BKG:E
LcGrosscPM:[ 37 ] LcNeecPm:[_ 21
Ly Gross cem:[ 2] Lo Net cPm:[FE ]

Static Count CPM CcPM DPM

No. (Gross) (Net)
1]static 1 ' 38 8 _<MDA .
2[Static 2 33 3 <MDA N
3
4 :
5 Al
6
7
8
9
10
11
12
13
14
15
16
17 ~
18
19
20
*NOTE: All counts are 1 minuté static counts of the O/S portion end of'each port. No Decon Necessary
Smear taken was <MDA, Port end is free reieased up to plane of wall,
Instriiment Serial Number Cal. Du¢ Date Efficiency | Background (CPM) MDA (DPM)
L-2221/44-) 218597 /249243 9-Dec-09 0.502 ) - 30 ~ . 188
d=138 p=0.5 | t{sec) 3 377
Tenelec Series 5 | 2161 | 28-Jul-09  |B=1741a=17.251B=1.33 g=000 [P=2300 g=523
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage=__ 50 mVde Detector cable type/length = 59 /6 ft.

Print/Sighatiré 6f Surveyor: . wne k) ' Date: Q7= e, 09

Comments:

/] 2

A ], 4 2 , , ‘
ReviewBy:‘%MM — Date;@ {.z!é:z




Storage Port Exterior Survey Report

Survey NO.; NA
DATE: 9-Jan-09  LOCATION: Port # 15 TIME: 9:25,
Smear Information dpm- Frisking Probe. Model # 44-1 Serial# = PR249243
E 50.5 & 0.25 " Frisking Probe Efficiency 0.12625

’ iMinBKG: - 1] 30| | 28] 3] 37

Avg, BKG:E
L¢ Gross CPM:E ) Lc Net CPM;E
Ly Gross cPM:[_ VA ] Lo Net cPm:[_NA__]

Static Count CPM CPM DPM
No. (Gross) {(Net)
1[Static 1 _ .23 1. 0 <MDA
2[Static 2 ‘ 18 0 <MDA
3|static 3 39 7 - <MDA
4 .
5
6
7
8
)
10
11
12
13
14
16
16
17
18
19]
20|
*NOTE: All counts are 1.minute static counts of the O/S portion end of each port, No Decon Necessary,
Smear taken was <MDA. Port énd is free réleased up to plane of wall.
Instrument, Serial Number | - Cal. Due Date ‘Efficiency Background (CPM) MDA (DPM)
L-2221744-1 - | 2185977249243 9-Dec-09 . 0.502. 32 193
d=1.38 p=0.5 t{sec) 3 389
Tenelec Series 2161 28-Jul-09  [B=17410=17.25 [B=1.33  a=0,00 |[B=23.00" ¢i=5.23
Frisker Detector HV = 700 Vdc (249243) Threshold.Voltage= 50 mVdc Detector cable type/length = .59/ 6 ft.

Print/Signature of Surveyor: OZ&Z (6!"55 g ng QZ% . M.,‘ :j v Dateof’t/?.; -0f

Comments: .

A fl 1024 .
Review By%_%’,‘ /(_ Nee— ‘ Date: 'Z Q,izz z_




Storage Port Exterior Survey Report
' Survey, NO.: NA

DATE:  9-Jan09 LOCATION: Port # 16 TIME: 9:00

Smear Information _dpm Frisking Probe Model # 44-1 Serlal # PR249243
£ 505 & 0.25 Frisking Probe Efficiency - 0.12625
1 Min BKG: 1] 42| | 39] 3] 31]

avg. BKG:[37_]
LcGrosscPM:[38_] LcNetcPm:[_ 27 ]
Lo Gross cPM:[_NA_] _ Lo NetcPm:[_WA_]

~

Static Count ~ CPM CPM DPM
No. (Gross) - (Net) :
1|Static 1 40 3 ) .~ <MDA
2[Static 2 ) 32 0 <MDA
3 . —
4
5
6
7
8
9
10 -
11
12 B
13
14
15
16
17
18
19
20 .
*NOTE: All counts are 1 minute static counts of the O/S portion end of each port. No Decon Necessary.
Smear taken was <MDA.. Port end is free released up to plane of wall. . .
Instrument Serial Number Cal. Due Date ‘Efficiency ‘Background (CPM) MDA (DPM)
L-2221744-) " | 218597/ 249243 9-Dec-09 0.502 37 ) 208
d=138 p=05 | tsecy 3. | 422
Tenelec Series 5 2161 28-Jul-09 B=17410=1725 =133 g=000 (P=23.00 =523
Frisker Detéctor HV = 700 Vde (249243) Threshold Voltage= 50 mVde Detector cable type/length=  S9/6ft.

Print/Signature of Surveyor: : ’ , / Date: Qz*xj_la ’Qi

Comments;

. s A 1 7 - ' ' —
Review By g ‘ : : 2/,




Storage Port Exterior Survey Report

* Survey NO.; NA
DATE: 9-Jan-09 - LOCATION: Port # 17 TIME: 8:45
Smear Information dpm : Frisking Probe Mode! # 44-1 ; Serial # ‘PR249243
g 50.5 €& 0.25 Frisking Probe Efficiency 0.12625

he -

1 Min BKG: 1 28] [ 40] 3} 39]
Avg. BKG:[38_] .

L¢ Gross CPM:E L Net CPM:E

L, Gross cpM:[_WA_] LoNetcPm:[_ VA ]

Static Count CPM CPM DPM

No. (Gross) (Net)
1{Static 1 ‘ 37 2 <MDA
2]Static 2 ) T30 15 <MDA
3|static 3 j 4l -1 6 -1 <MDA
4 .
5 N
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
*NOTE: Al counts aré 1 minute static counts of the O/S portion end of each ‘port. No Dec‘?)n Necessary.
. Smedr taken was <MDA. Port end is free released.up to plane of wall.
Instrument Serial Number Cal. Due Daté ‘Efficiency Background (CPM) MDA (DPM)
L-2221 / 44-1, 218597 /.249243 9-Déc-09 0.502 35 201
d=1.38- p=0.5 t (sec) 3 407
Tenelec Series 5 2161 : 28-Jul-09  [B=1741a=17.25 |B=133 =000 [B=2300 qg=523
Frisker Detector HV = 700 Vdc (249243)  |Threshold Voltage=__ 50 _mVde. _|Detector cable typeflength=  59/6 1t

il

Print/Signature of Surveyor: _

Date:CZé‘f N ‘Uﬁ'

Comments:

—p

, A 4 4/ VA ' . .
Review By: %ééiﬂ/(‘,/(/ A Date: g[ggézg




Storage Port Exterior Survey Report

Survey NO_; NA
DATE; 9-Jan-09 LOCATION: Port # 18 TIME: 8:25
‘Smear Information dpm Frisking Probe Model # 44:-1 Serlal # PR249243
£ 50.5 € 0.25 Frisking Probe Efficiency 0.12625 .
1 Min BKG: 1 35} | 41] 3
ave: BKG:[ 7]
Lc Gross cPv:[_38_] LeNetcpmi[__27__]
Lp Gross cPm:[_NA_] Ls Net cPM:[ WA
Static Count CPM CPM DPM
No. (Gross) (Net)
1|static 1 38 . 4 , <MDA'
2[Static 2 50 ‘ 13 <MDA
3 . .
4
5
6
7
8 ,
9
10
1 !
12
13
14
185
16
17
18
19
20 )
*NOTE: All counts.are 1 minute static.counts of the O/S portion end of each port. No Decon Neécessary.
Smear taken was <MDA. Port end is free released iip to plane of wall. )
Instrument Serial Number Cal. Due.Date Efficiency ‘Background (CPM) { MDA (DPM)
L-2221/ 44-1 218597 /249243 9-Dec-09 0.502 37 i 208
d=1:38 p=05 | ‘t(sec)y 3 422
Tenelec Series § 2161 28-Jul-09 |B=1741a=1725 [B=133 g=0p00 |[B=2300 &=5:23
Frisker Detector HV'= 700 Vdc (249243). Threshold Voitage= 50 mVdc Détector cable typeflength= 5976 1t,

Priny/Signature of Surveyor:.

Date: M

Comments;

Al.7 0

Review B’y:W ‘ _ ' Date 2/23/1 &




Storage Port Exterior Survey Report
' . Survey NO.; NA

DATE: 9-Jan-09 LOCATION: Port# 19 TIME: 8:10

‘Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243
£ 505 & 0.25 Frisking Probe Efficiency 0.12625

1 Min BKG: 1] 37) ] 38} 3] 25] |

Avg. BKG:E
L¢ Gross CPM: L 'Net CPM:E
Lo Gross CPM:[_NVA_] Lo Net cPM:[_FE ]

Static Count CPM CPM DPM
. No. (Gross) (Net) .
11static 1 32 0 <MDA
2]static-2 35 2 <MDA
3
4
5
6
7
8
9
10
11
12
13 .
14
15
16
17
18
19
20
*NOTE: -All-counts are.1 minute static counts of the O/S portion end of each port No Décon Necessary
Smear taken was <MDA, Port end is free releaseéd up to plane of wall. . v
Instrument Seria) Number Cal. Due Date . Efficiency. Background (CPM) MDA {(DPM)
'L-2221./-44-1 218597 /249243 9-Dec:09 0.502 33 197
d'=1.38 =0.5 t (sec) 3 309 )
Terielec Series 5 2161 28-Jul-09 |B=1741.0=17.25 |p=133 =000 [P=23.00 d=523
Frisker Detector HY = 700 Vdc (249243) Threshold Volfage= 50 mVdc Detector ¢ablé typellength =  $9/6 ft.

Print/Signature of Surveyor:

Date: o7~ \Z;ﬂ -0 ?

Comments:

Review By__yg/é,;ﬁ,{k__/—/ - | Date: 2) A ' / b a2




Storage Port Exterior Survey Report

~ -Survey NO.: NA
DATE: 8-Jan-09 LOCATION: Port # 20 TIME: 14:15
Smear Information dpm Frisking Probe Model # -44-1 ) Serial # PR249243
€ 50.5 & 0.25 Frisking Probe Efficiency 012625

1 Min BKG: 1. 4 1  284| 3 33

.AVg. BKG:E ‘ N
Lc Gross cPm:[_85_] LcNetcpm:[_27_]
Ly Gross CPM:[_ WA ] Lo Net cPM:[_NA__]

Static Count - CPM CPM DPM
No.: (Gross) (Net)
~ 1{static 1 i 39 5. <MDA
2|Static 2 is . 1 _ <MDA
3]static 3 - 32 18 <MDA
4
5
6
7
8
9
10
1
12
13
14
15
16
17
18 '
19
20
. *NOTE: All ¢ounts are 1 minite static counts post-decon.of the O/S portion end of each port: Up to 60 cpm gross pre-decon,
Smear taken post-decon was <MDA. Port end is free released up to plané of wall,
Instrument ‘Serial Number Cal, Due Date Efficiency Background (CPM) ‘MDA (DPM)
L2221/ 44-1 218597 1249243 9-Dec-09 0.502 34 198
d¢=1.38 p=05 t (8ec) 3 ’ 401
Teneléc Series 5 2161 28-Jul-09 |B=17.41a=1725 [8=133 g=000 |B=2300 ¢=523
Frisker Detector HV.= 700 Vdc (249343) Threshold Voltage= 50 mVde Detector cble type/length= 59 /6 ft,

Print/Signature of Surveyor:

Date: Z M~ én - 07
Comments: '

Review By: ZC A /(k____———’/_ Date: 4;_ 342 L W




Storage Port Exterior Survey Report

Survey NO.: NA
DATE: 8-Jan-09 LOCATION: Port # 21 TIME: 14:00
Smear Information dpm Frisking Probe Model # 44-1 ’ Serial # PR249243
€ 50.5 £, 0.25 Frisking Probe Efficiency . 0.12625
1 Min BKG: 1} 26 1 34| 3} 3]
Avg, BKG:
L¢ Gross CPM:E L Net C'P.‘M:m‘
Lo Gross cem:[_ WA ] LoNetcPm:[_ N2 ]
Static Count CPM CPM DPM
No. (Gross) {Net)
1[Static 1 ] 37 o 7 <MDA
2|static-2 33 ’ 3 : <MDA
3static 3 _ 24 ) 0 <MDA
4 :
5
6
Y! i
8
10}
11
12 ’
13
14
15
16
17
18
19
20 .
*NOTE: All counts are’l minute static counts of the O/S portion end of each port. No Decon Necessary.
) Smear taken was <MDA. Port end is free released up to plane of wali.
Instrument. Serial Number Cal. Due Date Efficiency | Background (CPM) MDA (DPM)
L-2221/44-1 2185971249243 9-Dec-09. 0.502 ] - 30 189
d=138 p=0.5 t(sec) . 3 ' 381
Tenelec Series S, . 2161 28-)ul-09 [B=17410=17.25 [B=133 =000 [B=23.00 q=523
Frisker Détéctor HV = 700 Vdc (249243) Thieshold Voltage= 50 mVde Detector cable type/length = 59./6 ft.

Print/Signature of Surveyor: '

/ \JL- Date: O~ Jan ’0}‘

,”[.‘l — — ‘ .
Review By: %éu e - Date: /227 2,

Comments:




2

Storage Port Exterior Survey Report
‘ : Survey NO.: NA

DATE:  8-Jan-09 LOCATION: Port#22 .  TIME:_ 13:35
‘Smear Information dpm Fiisking Probe Model # 44-1 - Serial # PR249243
& 805 ke 025 Frisking Probe Efficiency 012625
eske: [ [ s
A |
L¢ Gross cPv:[__30_] LeNercPm:[_ 27|
Lo Gross cem:[ W] , Lo Netcpm:[_NA_]
‘Static Count - CPM CPM DPM
No.. (Gross) | (Net) A
1]Static-1 ' 36 T <MDA
. 2]Static 2, ' 26 0. <MDA i
3 0 3 .
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
190 ;
20( . L v
*NOTE: All counts are 1 minuté static.counts of the. O/S portion end of each port. No Déic_pn Necessary:

. Smear taken was <MDA, Port end'is free released up to plane-of wall, . L
JInstniment | Serial Number | Ca). Due Date ‘Efficiency ‘Backgrouad (CPM)' MDA (DPM)
L-2221/744-1 218597 7.249243 :9-Dec-09 0.502° .29 . 186

d=1:38. p=0.5 | ‘tsec) 3 |~ 372 o
Tenele.Series 5 - 28-Jul:09 |p=17410=17.25 1B=1.33 ~ g=0.00 [6=2300° u=523
Frisker Detector HV = 700 Vdc (249243)  [Threshold Voltage= 50 mVde Détéctor cable typelength= 59 /6 f(,.

. Date: Af~Taa 207

PrinSignature of Surveyor: _\J@rrey Shimele /Uaryin,
Comments:. ._ - ‘
Review By, 24 A £



Storage Port Exterior Survey Report

Survey NO.: NA

DATE: 8-Jan-09 LOCATION: Port # 23 TIME: - 13:10.
‘Smear Information dpm Frisking Probe Model # 44-1 Serjal # "~ PR249243
g 505 €. 0.25  Frisking Probe Efficiency 0.12625
i Min BKG: 1[ 37 I 43) 3] 37]
Avg;BKC:E
L Gross CPM:‘[ZD L¢ Net CPM:E
Lp Gross cm:[_NA ] Lo Net cPm:[_FA_]
Static Count CPM CPM DPM -
No.. (Gross) (Net)
1[static 1 ‘ ‘ 42 5 <MDA
2~
af
4~ .
5 .
€
7
8
9
10
1 N
12
13
14
15
i6
1_7
18]
191
20f ] ,
"*N(_)_T-Ei All.counts are 1 minute static counts of the:0/S portion endi“of each port. No Decon Necessary,
Sniéar taken was <MDA. Port end is free released up to plane of:wall. .
Instrument Serial Number | Cal.DueDate | Efficiency | Background (CPM) ] MDA (DPM)
L-2221/44:) 218597 /.249243 ‘9-Dec:09° ~ 0.502 s 208
d'=1.38 h-—-‘b:s' _ »“t_("se'é) 3 -422
Tenelec Series 5 T 28Jul-09,  [B=17410=71725 [B=1.33 qg=000 [B=2300 g=523
Frisker Detector HY = 700 Vie¢ (249243) Thresliold Voltage= 50 mVdc. . |Detector cable typeflength = 5976 ft.

Prin/Signature of Surveyor: %,

Comiments:

_ Date: g}j 'gfgnfﬂ;

/1 Vi

4

‘Date: g /2.3 Jr a

Review By: //1



Storage Port Exterior Survey Report | )
Survey NO.: NA

DATE: 8-Jan-09 LOCATION: Port # 24 . . TIM_E: . 13:00 )
Smear Information dpm Frisking Probe Model # 44-1 Serlai#  PR249243
§___ %05 & 0.25 Frisking Probe Efficiency 0.12625

1 Min BKG: 1 31 | 44] 3 '

b Avg. BKC:E
Lc Gross CPM: L¢ Net CPM:E
Ly Gross CPM:m Lp Net CPM:m

Static Count CPM CPM DPM
No. (Gross) (Net)
© 1static1 36 0 <MDA
2|static 2 - 2 . 0 ' <MDA )
3 .
4
5
6
7
8
9
10
1
12
13
14
15
16
17 .
18
19]
20
*NOTE: All counts aré 1 minute static counts of the O/S portion end of each port. No Decon Necessary.
Smear taken was <MDA. Port-end is free released up to plane of wall,
Instrument ‘Serial Number Cal. Due Date ‘Efficiency Background (CPM) MDA (DPM)
L2221 /44-] 218597 /249243 9-Dec-09 ) '0.502 37 206
d'=1.38 p=0.5 t {sec) 3 419,
Tenelec Series 5 - 2161 28-Jul-09 iB=17410a=1725 [=133 g=000: [B=23.00 g=533
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage= 50 mVdc Detector cable typeflength = 59 /%6 ft,

Print/Signaturé of Surveyor: J/

Date: { K—,E._, -of

Comments:

Review By: p/wj’ A/ —— Date: 2[3- 2/i 2




 Storage Port Exterior Survey Report

Survey NO.: NA
DATE: 8-Jan-09 ' LOCATION: Port# 25 . : TIME:. 12:457
Smear [nformation dpm Frisking Probe Model # 44-1 L Serial # 'PR249243
& 505 £ 0.25 Frisking Probe¢ Efficiency 0.12625
1 Mini BKG: 4] 35) | 33) a.ﬂ
Avg, BKG:E
L Gross CPMEEED _ Lg Net CPM:E:
Ly Gross cPM:[_NA_] Lo Netcpm:[_NA_]
Static Count CPM . CPM DPM /.
No. | (Gross) {Net)
1]Static 1 K 19 <MDA
2|static 2: 43- 12 <MDA
3 .
4
5
6
7
8
9
10
11
121
13 ~
14
15
16
17
18
19
20 N '
*NOTE: All counts are 1 minute static counts of the O/S jportion end of each port. No Decon Necessary.:
Smear taken was <MDA. Port end is free released up to plane of wall:
“Instrumment ‘Sérial Number Cal. Due'Date Efficiency. Background (CPM) MDA (DPM)
-L-2221 1 44-1° 2185977249243 9-Dec-09 - 0.502 ‘31 191
d=1,38 p=05. | t(sec) 3 | 385
Tenelec Series 5 . , 28-Jul:09’ [B=17410=17.25 18=1.33 =000 [B=2300 qo=523
Frisker Detector HY = 700 Vdc (249243) Threshold Voliage= S0 mVde  |Detector cable typeflength = 59/6 ft.

Jerry < A k ) batef&f‘*@g fﬁ;

Print/Signature of Surveyor:

Comments:

| A Y I » . ® v P 2
Review By: éé zﬁ 2t A 2 /N _— Date:_a/23/13

(




Storage Port Exterior Survey Report

Survey NO.: NA -
DATE: 8-Jan-09 -, LOCATION: Port # 26 TIME: 11:00
Smear.Information dpm * Frisking Probe Model # 44-1 Seflal® | PR249243
& 50.5 €, 0.25 : » Frisking Plso'be‘_Efﬁci.e'ngy '0.12625

iminBkG: 1] 31] | 44} 3.

ave.pkc:[ T ]
L¢ Gross CPM:[_59_] LcNetcem:[_27__]
Lo Gross CPM:[_WA_] LoNetcPm:[_ WA ] -

Static Count CPM CPM DPM
No. (Gross) (Net)
1{Static.1 55 17 <MDA
2|static 2 53 15 <MDA , o
3
4 b
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19 )
20 .
*NOTE: All counts are 1 minate static counts of the O/S portion end of each port. No Decon Necessary.
Smear taken was <MDA. Port end is free released up to plane of wall,
~Instrumént Serial Number Cal. Due Date Efficiency -Background (CPM) MDA (DPM)
L-222] /44-] 218597/2492437]  9-Dec-09 ] 0.502 38 209
d=138 p=0.5 t {sec) 3 1 426
Tenelec Series 5 2161 28-Jul-09  |B=1741a=1725 |=133 q=000, [B=23.00 qg=523
Frisker Detector HV = 700 Vde (249243) Threshoid Voltage= .50 -mVdc Detector cable type/length= 5976 ft.

PrinvSignature -of -Surveyor: jéﬂ’ 1 5}),45&—//9{47 ¢ M,j\ Date:_of- B - 09

" Comments;

N 3 4 , ' -
Rcview-By: %&A/{v / ‘Date: 2[ ZS' Z €2




Storage Port Exterior Survey Report

Survey NO.; NA
DATE: 8-Jan-09 LOCATION: Port # 27 A ~ TIME: 10:25
Smear Information dpm Frisking Probe Model # 44-1 ‘Serial # PR249243
€ 50.5 £ 0.25 Frisking Probe Efficiency, 0.12625
1 Min BKG: 1| 27 U 49 3,'
Avg. BKG:E
Lc Gross cem:[_87_] LeNecem:[_ 271
‘Lp Gross cPMi[_WA_] Lo Netcpm:[_NA ]
Static Count CPM CPM DPM
‘No. (Gross) (Net)
1{Static 1 29 0 <MDA
2
3
4
5
6
7
sl
9
10
L '
12
13
14
15
16
17
18
19
20]..
. ‘*_NOTIE; All'cé)gpts are 1 minute static counts of the ofs portion end of each port..No Decon Necessary.
Smear taken was <MDA. ,Port end is free released up to plane of wall,
Iustrument, Serial Numbei |  Cal. Due Date Efficiency Backgr_oﬁundl(,CBM) MDA (DPM)
*Ls2221/44-1 218597 /.249243 " 9:-Dec-09 0.502. 36, 205°
d=136 p=0.5 t{sec)y 3 417
Tenelec Series § 2161 ~ 28-Jul-09 [B=17.41a=17:25 |B=133 qa=000 [B=23.00 g=523
Frisker Detector HV = 700 Vdc (749243) Threshold Voltage= 50 mVde Detector cablé type/léngth = 59 /6 ft,

Print/Signature of Surveyor:

Comments:

/]

Review By:

Do 2 iz Jr




* Storage Port Exterior Survey Report

Survey NO,; NA
DATE: 8-Jan-08 LOCATION: Port# 28 TIME: 10:00
Smear Information dpm Frisking Probe Modet # 44-1 ‘Serial #
& 50.5 & 0.25 Frisking Probe Efficiency 0.12625
1Min BKG: 1] 29 | 31| 3.
Avg. BKG:E /
Lc Gross CPM:E L¢ Net CPM:E
Lp Gross CPM:m Ly Net CPM:'m
Static Count CrM CcPM DPM
. ' No. (Gross) (Net)
1{Static 1 a0 10 <MDA
2]static 2 33 3. <MDA
3|Static 3 3! 1 <MDA
4 n
5
6
7
8
9
10
11
12
13
14
15
16
17 '
18
19
20
" *NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port. Up to 60 cpm gross pre-decon,
Smear taken post-decon was <MDA. Port end is freé released up to plane of wall.
Instrument. ' Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
.L-2221/44.1 ‘218597 /249243 9-Dec-09 0.502 30 188
d=1:38 p=0.5 t(sec) 3 377
Tenelec Series S 28-Ju[-09 [6 =1741 a= 1725 [B=1.33 a= 000 8=23.00 0=523
Frisker Detéctor HY = 700 Vde (249243) Threshold Voltage= 50 mVdé¢ Detector cable type/length =< '59 /6 ft.

Print/Signature of Surveyor: __ J2/7y $hs k

Comments; _

, Date: Jf=Tan -0

Review By: _/

y i
Date:2/a. 2 /12




1
2
3
4
5
6
7
8

9
10
11

Static Count CPM CcPM DPM
No., (Gross). {Net) '

Static 1 44 . 8 <MDA
Jstatic2 . 40 4 <MDA
3]static 3 25 0 <MDA

Storage Pdrt Exterior Survey Report

Survey NO.: NA
DATE: 8-Jan-09 - TLOCATION: Port #29 TIME: 9:45
Smear Information -dpm- : Frisking Probe Model # 44-1 ‘ Serlal # PR249243
€ 50.5 ‘ & 0.25 . Frisking Probe Efficiency 0.12625

.

1 Min BKG: [ 38) 3 s[5
Avg. BKG;E

L¢ Gross CPM:E | Lc Net CPM:E
Lp Gross cPM:[FA_] Lo Net cPM:[_NA_]

12

13

14

15].
16]
17

18
19
20

Print/Signature of Surveyor:

Comments:

Instrumeént Serial Number Cal, Due Date | Efficiency ‘Background (CPM) .MDA (DPM)

L-2221/44-1 <218597.7.249243 9-Dec-09- 0.602.° . .36 oL ... 205
d'=1.38 p=0.5 | t(sec) = 3. M

Teneléc Series 5 o 2161 28-Jul-09  |B=17.41 0=1725 |B=133 q=000 [B=23.00 q=5.23

Frisker Detector HV'= 700 Vdc {245343) Threshold Voltage= . 50 mVde Detector. cable type/length = . 59 /-6 f(,

*NOTE: All counts.are 1 minute static couints of the O/S portion end of each port. No Decon Necessary,
Smear taken was <MDA. Port end is free released up to planc of wall.

Jecr " Date: Oﬁe-\]'gq"O?

2

Review B LA ) e — , ' " Date: £ Z-"ZZZ 2

7 I



Storage Port Exterior Survey Report

Survey NO.: NA
DATE: 8:-Jan-09 LOCATION: Port # 30 TIME: 9:20
Smear Information dpm Frisking Probe Model # 44-1 Serlal # PR249243
€ 50.5 _ [ 0.25 Frisking Probe Efficiency 0.12625
1 Min BKG: 1.{ 38 i 28] 3 36]
}
Avg. BKG:E
LeGrosscpm:[ 55 ] Lc Net cev:[__21__]
Lo Gross cPM:[_WA_] Lo NetcPm:[_ WA
Static Count CPM CPM - DPM
, No. , (Gross) (Net) :
1|static 1 -43 ‘ 9. <MDA
3
4
5
6
7 . ~
8
9
10
11
12
13
14
15
16
17
18
19
.20 - .
*NOTE: .All counts are 1 mlnute statlc counts of thé O/S portion end of esch port, No Decon Necessary
Smear taken was <MDA. 'Port end is free reléased up to plane.of wall.
Instrument ‘Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L-2221./44-1 218597/ 249243 9-Dec-09 0:502 34 i 199
9138 p=05 | t(seq) 3 | 405
Tenelec Series 5 2161 28-Jul-09.  [.=17.410=17.25. =133 q=000 [B=2300. g=5.23
Frisker Detector HV-= 700 Vde (249243} Threshold Voltage= 50 mVde Detector cable type/length=  59/6 ft,

Prinv/Signature of Surveyor: g &b L ' Date: OF ~Tan =07

Comments:

Review By: 2 A — | Date_ 2/ L3 Jid




Storage Port Exterior Survey Report

Survey NO.: NA

PR245243

DATE: 8-Jan-09 LOCATION: Port # 31 TIME: 9:00
Smear Information dpm Frisking Probe Model # 44-1 Serial #
£ 50.5 £ 0.25 Frisking Probe Efficiency 0.12625.
1 Min BKG; 1| 28] | 3] 39}
Avg, BKG:E )
Lc Gross CPM:E L Net CPM:E
) Ly Gross CPM:[_NA_] * LpNetcpm:[_NA_]
Static Count CPM . CPM DPM
No. (Gross) {Net)
1[Static 1 " 38 4 <MDA
2|static 2 40 6 <MDA
3 ' .
4
5
6
7
8
o
10]
1"
12
13
14
15
16
17
18
19
20
*NOTE: All counts are:1 minute static counits post-de¢on of the O/S portion end of each port. Up to 80 cpm gross pre-decon.
Sniear, taken post-decon was <MDA. Port.end is free released up to plane of wall,
Instrument ‘Serial Number Cal. Due Date " Efficiency Background (CPM) MDA (DPM)
1-2221/44-1 2185977249243 9-Déc:09 0.502 ] 34 200:
d'.=i .‘38 p=0.5 t (sec) ‘ : 3 405
Tenelec Series § 2161 28-Jul-09 [B=17.41a=17.25 [B=133 =000 [B='23.00 =523
Frisker Detector HV = 700 Vde (249243) Threshold Voltage= 50, mVde Detector cable type/length=  59/6 f.

Print/Signature-of Surveyor: Je AN EN i . 14 » Date: M-_OQ
Comments; _

. Py Il‘ . o . P yA
Review By: AV Q. — 7 Date: 2./ yé £ & &




Storage Port Exterior Survey Report

Survey NO.: NA
DATE: 8-Jan-09 LOCATION: .Port # 32 TIME: 8:45.
"Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243
£ .50.5 £ 0.25 _ Frisking Probe Efficiency 0.12625
1 Min BKG: 1 29 R Y )
ave.BkG:[ 3T ]
Lc Grass cpv:[_52_] Lc NeecPM:[_ 27 ]
Lp Gross CPM:@ Lp Net.CPM:m
Static Count - CPM CPM DPM
No. (Gross) - ‘(Net)
1Static 1 47 16 <MDA
2[static 2 49 18 <MDA
3fstatic 3 44 13 <MDA
41Static 4 47 16 <MDA
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19 '
20
*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end.of each port. Up to 61 cpm gross pre-decon.
Smear taken post-decoii was <MDA. Port end is free released up to plane of wall.
Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
12221 /44:] 17218597/ 249243 9-Dec-09 0.502 ' 31 191
d'=1.38 -p‘—'.'0.5 t (sec) 3 ‘385
Tenelec Series S 2161 28-Jul-09 |B=1741 0=1725 [p=133 qo=p00 [B=23.00 g=523
Friskér Detéctor HV = 700 Vdc (249243) Tlireshold Voltage= 50 mVde  [Detectorcable fype/length= 59 /6 ft. /

Print/Signature of Surveyor: J—C(L\-{ £ !/_\

Comments:

‘ Date:_Q&‘ «Z., - 0 7

. WA
Review B'yz'/a‘-?lf ‘ 1/—’—"‘"'

;2 v‘
Date: L/J $,//.Z




Storage Port Exterior Survey Report

Survey NO.; NA
DATE: 8-Jan-09 LOCATION: Port # 33 " TIME: 8:25
Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243
& 50.5 €, 0.25 Frisking Probe Efficiency- 0.12625
1 Min BKG: 137 [ 3] 3.
Avg. BKG:
Le Gross CPM:[_ B8] LeNercPm:[ 2]
Lo Gross cPM:[_ VA _] Lo Net cPm:[_ VA ]
Static Count CPM cPM DPM
No. (Gross) (Net)
1]Static 1 50 " 15 <MDA
2|static 2 39 4 <MDA
3
4
5
6
7
8
9
10}
11
12
13|
14
15
16
17
18]
19
20 ] j
*NOTE: All counts are 1 minute static counts post-decon of the o/s portion énd of each port. Up to 63 cpm gross pre-decon:
Smear taken post-decon was <MDA. Portend is frée réleased up to plane of wall, R .
Instiument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
1-2221/44-1 2185977249243 9:Dec-09 0.502 : 135 201
Te138 p=05 | 10 3. o
Tenelec Series 5. 2161 28-Jul-09 [B=17.41 a=17:25 [B=133 " g=0.00 [B=23.00 =523
Frisker Detector HY.= 700 Vdc (249243) Threshold Voltage= 50 mVdc Detector cable type/length = 59 /6.

Print/Signature of Surveyor:
J

Comments:

Date: ( ng -Uz“ "Q?

.‘\

Review By

7/ 0%

Date: 2/2.3/; 2




'

/ Sto’rage Port Exterior Survey Report

Survey NO.: NA

. e

DATE: :8-Jan-09 LOCATION: Port # 34 _ . TIME: 8:10
Smear Information dpm Frisking Probe Model # 44-1 o o Serial # PR249243 .
g___ 505 & 0:25 _ Frisking Probe Efficiency 0.12625

1 Min BKG: I e | af 24|_

Avg: BKC:[E
- ‘L¢.Gross CPM:m ‘L¢ Net CPM:E

LyGrasscpmi[ WA . Lo NetcPm:[_ VA ]

Static Count - CPM. |} CPM DPM
- Nao., . (Gross) (Net)
1[statics i 44 . 15 "<MDA
2[static 2. 0 - 1 <MDA
3|static 3 ' 36 7 <MDA
Alstatic 4 . 27 0 - <MDA
51
6 \
7
8
9
10
1
12 s
13
14
15
16
17
18
19
20 , _ ,
*NOTE: All counts aré 1 miiiute static ¢ounts post-decon of the O/S portion end of eacli‘port. Up to 58 cpm gross pre-decon,
Smear taken post-decon was <MDA. Portend is free released up fo plane of wall.
Instrument’ ‘Serial Namber. | Cal. Due Date _Efficiency Background (CPM). MDA (DPM).
1-2221744-1 2185977249243 | 9.Dec.09 " 0.502 29 187
d'=1.38 p=05 | t(sec) 3 374
Tenelec Series 5 ' 2161 | 28.Jul09.  [B=17.410=17.25 [B=133 g=000 |B%2300 q=523
Frisker. Detector HV = 700 Vdc (249243) Thireshold Voltage:= 50 mVde Detector cable type/length= 59/6 fi.

Print/Signature of Surveyor: TI‘J‘ Sha 109 s Da"tey QLE’\’EL\ —‘0()
‘Comments; '




—
OO 00 ~NOOTLH WN .

11
12
13
14
15
16
17
18
19
20

Storage Port Exterior Survey Report

- Survey NO.: NA
DATE: ~ 7-Jan-09 LOCATION: Port # 35 TIME: 41:30
Smear Information dpm Frisking Probe Mode! # 44-1 Serial # PR249243
£ 50.5 £ 0.25 Frisking Probe Efficiency 0:12625
1 Min BKG: 1] 32 { 33} 3 34)
avg. BKG[_2_]
Lc Gross CPm:[_57_] LeNetcPM:[ 2T ]
Lo Gross CPM:[_NA_] Lo Net cPM:[__NA_]
~ Static Count CPM CPM DPM
No.. (Gross) (Net)
Static 1 48 15 <MDA
Static 2 45 12 <MDA
Static 3 34 1 <MDA
Static 4 32 0 <MDA

*NOTE: All counts are 1 minute static counts post-decon of the O/S poition en
for pre-decon contamination results. Smeéar taken

Instrument ‘Serial Number Cal, Due Date Efficiency Background (CPM) | MDA (DPM)
L-2221/44-1 218597/ 249243 9-Dec-09 0.502 .33 197
d=138 p=05 t (sec) 3 397 o
Tenelec Series 5 2161 28-Jul-09 |p=1741.0=1725 |§=133 g=000 [B=2300 g=523

Frisker Detector HV = 700 Vde (249243)

Threshold Voltage =

50 mVde

Detector cable type/length =

59/6 f1.

PrinvSignature of Surveyor: ,E(Qf Séhskt/’-— ZS ;‘ s Jﬁ i Date: __ A 7-Tay-0F

Comments:

Review By Zﬁj ,Aj ’éﬁ"—

" ] .
Date: 3 [Z 3/7 2

d of each port. Refer to.initial port survey. report.
past-decon was <MDA. Port end is free released up to plane of wall,



Storage Port Exterior Survey Report

Survey NO.; NA
DATE:" . 7-Jan-09 LOCATION: Port # 36 TIME: 11:15
Smear Information dpm Frisking Probe Mode! # 44-1 Serial # PR249243
£ 50.5 £, 0.25 Frisking Probe Efficlency 0.12625
1 Min BKG: 1] 27] IER 3.
Avg BKG: [ 3Z_] (
. L¢ Gross CPM: L Net CPM:E
Lo Gross CPv:[_NA_] Lo Net cPm:[_NA_]
Static Count CPM CPM DPM
No. (Gross) (Net) '
1]static 1 50 18 <MDA
2|Static 2 37 5 <MDA
3|static 3 33 1 <MDA
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
*NOTE: All counts are 1 minute static counts post-decon of the /s portion end of each port.
" Smear taken was <MDA. No Decon Necessary. Port eid is free released up to plane of wall.,
‘Tastrument ‘Serial Number Cal: Due Date Efficiency | Background (CPM)’ MDA (DPM),
L-2221/44-] 218597 7 249243 '9-Dec-09 0.502 32 195
d=1.38 p=05 | t(sec) 3 | 303
Tenelec Series 5 216] 28-Jul-09  [B=17.41a=17.25 |[B=133 =000 [B=23.00 g=523

Frisker Detector HV = 700 Vde(249243)

Threshold- Voltage =

50 mVde-

Prinv/Signature. of Surveyor:

Comments:

Detector cable typeflength=  §9/6 fi,

Date: :7{Ea 07

/"L

Review By,

4




Storage Port Exterior S_,u'rvey Réport

‘Survey NO.:: NA
DATE: 7-Jan-08 LOCATION: Port # 37 . TIME: 11:00
Smear Information dpm Frisking Probe Model # 44-1 Serlal 8 PR249243
£ 50.5 £ 0.25 Frisking Probe Efficiency 0.12625
Avg.‘BKG:E
L¢ Gross CPM: L¢ Net CPM;EE] ,
Lp Gross CPM:[_WA_] Lo NetcPm:[_ WA ]
Static Count CPM CPM DPM
No. (Gross) (Net)
1]Static 1 39 6 <MDA
2]static 2 4 11 <MDA
3|static 3 37 4 <MDA
4]static 4 26 . 0 <MDA
5
6
7
8
9
10
11
12
13
14]
15 -
16
17 .
18 . ’ .
19 B i
20
*NOTE: All counts aré 1 minute'static’ counts post-decon of the O/S portion end of each port. -
Smesrtaken was <MDA. No Decon Necessary. Port end is free released up to plane of wall.
Instrument Serial Number Cal. Due Date Efficiency Background (CPM) ‘MDA (DPM)
1.-2221 / 44-1 2185977249243 9-Dec-09 1 0.502 33 197
d=138 p=05 t{sec) 3 397
Terielec Sefies 5 2161 28-Jul-09 |B=17.41a=17.25 |B=133 =000 [B=2300 g=523
Frisker-Detector HV = 700 Vde (249243); Threshold Voltage= 50 mVde Defector cable type/length= 59761,
Print/Signaturé of Surveyor: _\J €y §i ‘7 ___ Date:_ &7-Jes~0 7

Comments:’

J

. y
'Date:v-zz.; 2 [z 2

/R WA | pd _ i
Review By: __”_4@@4,{ v,L —




Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 7-Jan-09 LOCATION: Port # 38 TIME:! 10:50

Smear Information dpm . Frisking Probe Model # 44-1 : Serial # PR249243
€ 50.5 _ g 0,25 Frisking Probe Efﬁci'e,ncy 0.12626

Avg. BKG:E -
L¢ Gross CPM:E Lc Net CPM:E

Lo Gross CPM:[_NA_] Lo Net cPm:[__NA_] {v

Static Count CPM CPM DPM
No. (Gross) (Net)
~ 1[Static 1 . D 19 - <MDA
2[Static 2 . 39 ‘ 8 <MDA
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18|
19
20
*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port, Refer to initial port survey report
for pre-decon contamination results. Smear taken post-ﬂeco‘n was <MDA. Portend is free released up to plane of wall.
Instrument Serial Number Cal. Due Date Efficiency | Background (CPM) | ‘MDA (DPM) '
L-2221/ 44-], 218597/ 249243: 9-Dec-09 0.502 31 <19
@51.38  p=05 [ ‘t(sec) 3 385
Tenélec Series S i 2161 28-Jul-09 [B=17410=1725 [B=133" qg=000 [B=23.00 =523
Frisker Detector HV'= 700 Vde (249243) Threshold Voltage= 50 mVde Detector cable type/length = 59/6 ft. _
Print/Signature of Surveyor: -\TC-D”\‘I 'gl,}:‘u.(ll—//gj,‘,ﬁ(. Jjj‘i Date: 7%, ~0%

Co"_mmems:

Review By:ﬁ%/ Date:-. .2[2 gé 2

\Y 7 AR B




Storage Port Exterior Survey Report

Survey NO.: NA

DATE: 7-Jan-09 LOCATION: Port # 39 TIME: 10:30
‘Smear Information dpm Frisking Probe Model # 44-1 Serial # 'PR249243.
£ 50.5 £ 0:25 Frisking Probe Efficieney 0.12625
1 Min BKG: 1 27 | 22| 3.
Avg. BKG:E
Le Gross cpM:[— 9] LeNeecpm:[_ 27
Lp Gross cPM:[_ WA _] Lo NetcPm:[__VA_]
Static Count CPM CPM DPM
No. (Gross) {Net) !
1[Static 1 43 15 <MDA
2|static 2 36 8 <MDA
3)static 3 33 5 <MDA
4
5
6
7
8
9
10
1"
12
13
14
15
16
17
18
19
*NOTE: All counts are | minute static counts post-decon of the O/S portion end of each port. Refer to initial port survey report
for pre-decon contaminstion results. Smear taken post-decon was <MDA. Port end is free released up to plane of wall,
Instrument. Serial Number Cal. Due Date Efficiency’ Background (CPM) MDA (DPM)
L2221/ 44:1 218597 1 249243 9-Dec-00 0.502 28 184
d=138 p=0.5 [ t(sec) 3 368
Teneles Series 5 2161 28-Jul-09° [B=17410=1725 |B=133 g=go0 |[B=2300 o=523
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage= 50 mVde  |Detector cable fype/length= 59 /6 ft.

Print/Signature of Surveyor:

Comments:

Date: J2-<J= n=- of

] . /
Date; 2/24/, 2

A 4+ . 4
Review Byi%d#M




Storage Port Exterior Survey Report | \
) } /

Survey NO.; NA
DATE:  7-Jan-09 LOCATION: Port # 40 " _ TIME:  10:15
Smear Information dpm Frisking Probe Model # 44-1 ‘ Serial # PR249243
& 50.5 & 0.25 Frisking Probe Efficiency 0.12625
imnke: [ 34 [ 34 3
ave. BKG:[ 2]
Lc Gross CPM:E ) : " Lg¢ Net CPM:E
Lo Gross cem:[_WA_] Lo Net cPm:[__NA_]
. J
Static Count CPM cem | oPm ,
No. (Gross (Net)
1[Static 1 ] 43 11 <MDA
2|Static2 39 7 <MDA
3[Static 3 33 1 <MDA
4|Static 4 37 5 <MDA
5 =
6
7
8
9
10
11
12
13
14
15
16
17
18
19] 1 .
20 )
*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port.
" Smear taken was <MDA. No Decon Necessary. Port end is free released up to plane of wall,
Instrument Serial Number ‘Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L-2221/44-1 2185977249243 -9-Dec-09 . .0.502 32 193
d=138 p=0.5 | t(sec) 3 389 -
Tenelec Series 5 216) 28-Jul-09  [B=17419=1725 [B=133 qg=000 [B=2300 g=5123
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage= 50 mVde Detector-cable type/length = 5976 ft.
Print/Signature of Surveyor: U ;. y Date: __A7 «-‘JZLH *09
Comments;

/7 4 12 ‘ y) P

Review By: yé%& A 1& ib : : Date: 3 -Z-L JZ, 2




L3

Storage Port Exterior Survey Report

Survey NO.: NA
\ DATE: _ 7-Jan-09 LOCATION: Port # 41 TIME: 10:00
Smear Information dpm’ Frisking Probe Model # 44-1 Serial # PR249243
£ 50.5 g 0.25 Frisking Probe Efficiency 0.12625
1 Min BKG: 129 [ 3] s[__29
/
Avg. BKG:E ’
Lc Gross cPm:[_ 98] LeNetcPvi[_ 27|
Lo Gross CPM:[_ WA _] ' Lo Netcpm:[__VA_]
Static Count ' CPM CPM DPM
No. (Gross) © {(Net)
1]static 1 EE 10 <MDA
2]static 2 ' 3 4 -~ <MDA
3lstatic 3 33 6 . <MDA
4[staticd 36 9 <MDA
5 .
6
71
8
of
10 . .
11
12
13
14
16
16
17
18
19
20
*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port. Up to 77 cpm gross-pre-decon.
Smear taken post-decon was <MDA, Port end is free released up to plane of wall,
Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L£-2221/44-1 218597 /249243 9-Dec-09 0.502 27 179
d=138 p=05 | t(sec) 3 357
Tenelec Series S 2161 . 28-Jul-09 |B=17.41 d=1725 [B=133 g=goo [F=23.00 g=523
Frisker Detector HV.= 700 Vdc (249243) Threshold Voltage= 50 mVde Détector: cable typeflength= 59 /.6 ft.
Print/Signature of Surveyor: J A ot hl ) Date: @7'-3&51 ’0?
Comments:

P

- l"
Date:_A4/>3 é 2

o |
Review By: 27



Storage Port Exterior Survey Report.

Survey NO.: NA
DATE:  6-Jan-09. LOCATION: Port # 42 ; TIME: 15:00
Smear Information dpm : Frisking Probe Model # 44-1 ‘Serial # PR249243
£ 50.5 . € 0:25- Frisking Probe Efficiency 0.12625
1 Min BKG: 1 34 L3 3 31]
avg.BkG:[ ]

L¢ Gross CPM:E L¢ Net CPM:E
Lo Gross CPM:[ WA ] Lo NetcPm:[__ WA}

Static Count cPM . CPM DPM
No. (Gross) (Net)
1(Static 1. 36 2 <MDA
2{static 2 492 ' 8 <MDA
3]static 3 31 0 " <MDA
4 .
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port. Up to 77 cpm gross pre-decon.
Smear taken post:decon was <MDA, Port end is free reléased up to plane of wall. )
* Instrument Serial Number Cal. Due Date Efficiency | Background (CPM) MDA (DPM)
L-2221.74421 218597 /249243 9-Dec-09 0.502 ] 134 ] 189 -
d=1.38 p=0.5 t{sec) 3 | 403
Tenelec Series 5 . 2161 28-Jul-09 [F 1741 a=1725 |B=133 g=000 [f=23:00 =523
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage= 50, mVdc Detector cable type/length=  59/6 ft.

Print/Signature of Surveyor: ‘JZMM‘%—L&—‘ Date: blo= E . _09

Comments:

ﬂ IJ.; / - ‘ y J I
Review Byy_/__.é é 4 A 4 _—— Date: Zél /11




Storage Port Exterior Survey Report
‘ ‘Survey NO:: NA

DATE: 6-Jan-09 LOCATION: Port # 43 " TIME;

14;45
Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243
£ 50.5 £ 0.25 Frisking Probe Efficiency. 0.12625
P 4 .
Lc Gross CPMi[_ % ] Lenetcpv:[ 2]
LoGrosscPM:[ WA ] Lo NetcPm:[_NA_]
Static Count CPM CPM DPM
No. (Gross) (Net)
1{Static 1 38 11 : <MDA
2[static 2 a4 17 <MDA
3 .
4
5
6
7
8
9
10 -
11
12
-13
14
16 .
16
17
18
19
20
*NOTE: All counts are 1 minute static counts of the O/S portion end of each port. No decon necessary.
Smear taken was <MDA, Port end is free released up to plane of wall,
Instrument Serial Number: Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L-2221744-1 218597 /249243 9-Dec-09 0.502 . 27 181
@=1.38 p=0.5 | t{(sec) T3 361
Tenelec Series 5 ' 2161 28-Jul-09  [B=17410=1725 |B=133 q=000 [B=2300 =523
Frisker Detector HV.= 700 Vde (249243) Threshold Voltage= 50 iVde  [Detector cable type/length= 59/ 6.1t.

'

Print/Signature of Surveyor: Jerr \({ mmf ‘L// 9/»«6 m Date: _ () b-Ta, -0¥

Comments:

4

/] ' —
Review By: %Z/—— |  Dae: (VR




Storage Port Exterior Survey Report

Survey NO.: NA

DATE: ___6-Jan-09 LOCATION: Port # 44 TIME: ___ 14:25
‘Smiear Iaformation _dpm " Frisking Probe Model # 44-1 Serial # PR249243
3 50.5 £, 0.25 B Frisking Probe Efficiency 0.12625

1 Min BkG: 1.@

Ave.BKG:[_ 2]
Le Gross oM 3] LeNercP ] |

Lp Gross CFM:E ‘ Lp Net CPM:m .

o '

Static Count CPM CPM - DPM
No.. (Gross) (Net) . .
1]static 1 34 5 <MDA
2]Static 2 . 38 9 <MDA
3static 3 . 34 ) 5 <MDA
4 .
5 -
6
7
‘8
9"
10
42 }
13
44f
15
16
17
18
19
20 1
*NOTE: All connts are 1 ininute static.counts post:decon of the O/S portion end of each port: Up to 74 cpm gross pre-decon.
Smear taken post-decon was <MDA. Port end is free released up to plane of wall, '
Instrument Serisl Number Cal. Due Date Efficiency - Background (CPM) ‘MDA (DPM)
© L2221 /44-)  T]7218597/249243 9-Dec-09 ) 0.502 B 29 185
1
d=1.38 p=05 | 1(sec) 3 | 370
Tenelec Series:5. 2161, 28-Jul-09 [B=17410=1725 |B=133 =000 [P=2300 qo=523
Frisker Detector HV.=" 700'Vde (249243) ~ |Threshold Voltage=- 50 mVde Detector cable type/length= 59 /.6 ft.

Print/Signature of Surveyor: | m(‘r? <L\me[k,/94A; i )JA% - Date: éb-—cz‘;n -o09
‘ : ‘ o

Comments:

a y, 1 2 L .
Review Byd#,{b’—‘




Storage Port Exterior Survey Report

Survey NO.: NA
DATE:  23-Dec-08 LOCATION: Port#45 TIME: 14:00
Smear Information ,dem Frisking Probe Model # 44-1 Serial # 'PR249243
£ '50.5 € 0.25 Frisking Probe Efficiency 0.12625
1 Min BKG: 1 - 30 | 4] 3 41
Avg. BKG:E
L¢ Gross CPM: L¢ Net CPM}E
Lo Gross cPM:[__NA_] Lo Netcem:[__ VA
Static Count CPM CPM DPM
No. (Gross) {Net) ’
1]Static 1 48 10 <MDA -
2]static 2 46 8 <MDA
3 _
4
5
6
7 \,
8
9
10
11
12
13
14
15
.16
17
18
19
20
*NOTE: All counts are 1 minute siatic counts post-decon of the O/S portion end of-each port. Refer to initial port survey report
for pre-decon contamination results. Smear taken post-decon was <MDA. Port end is free released up to plane of wall,
Instrument Serial Number Cal. Due Date Efficiency Background (CPM). MDA (DPM)
L-2221 /44-] 218597 /249243 '9-Dec-09 0.502 38 ) 208
, | o-138 p=0.5 t(seé) BE; 424
Tenelec.Series 5 2161 28-Jul-09 |B=17410=1725 |8=133 qo=000 |B=2300 g=523
Frisker Détector: HY = 700 Vdc (249243) Thréshold Véltage= 50 mVde Detector cable type/length=  59/6 ft.

Print/Signature of Surveyor: Uzn";/ S I’)z‘q(‘&‘[ !;“11 . 4%1} Date: ég -Q&'O'@’

Comments:

Date; «g" [g, 3 é 2

2
Review BX':' /Lé' E/’ y



Storage Port Exterior Survey Report

Survey NO.: NA

DATE:  23-Dec-08 LOCATION: Port # 46 TIME: 13:45
Smear Information 'dpm " Frisking Probe Model # 44-1 Serial # PR249243
g 505 € 0.25 Frisking Probe Efficiency 0.12625
1 Min BKG: 1] 34 | 40) 3
Avg. BKG:
Lc Gross cpv:[_60_] LeNetcPv:[ 2]
L Gross CPM:[_ WA ] Lo NetcPm:[_NA_]
Static Count CPM CPM DPM
No. " (Gross) (Net) )
Static 1 33 0 : <MDA
Static 2 29 0 ) <MDA
Static'3 35 0 "~ <MDA
Static 4.

49

10 <MDA

QWO ~NDNHWNL2OOWONDOND WN

*NOTE: All counts are I minute static counts post-decon of the O/S portion end of each port. Refer to initial port survey report,
for, pre~decon contamination results. Smear taken

post-decon was <MDA. Port ehd is free released up.to plane of wall,

‘Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM) )
1-2221 /44-1 218597 /249243 9-Dec-09 0.502 39 211
d=138 p=0,5 t{sec). . 3 430
Tenelec Series.S 2161 28-Jul-09 |B=1741 a=17.25 [B:=133 =000 |[B=2300 g=523
Frisker Detector HV = 700 Vdc (249243) Th resh_oid Voltage= S0 mVde Detector cable type/length=" 5976 ft.

Ty <y

Print/Signature of Surveyor:

Da.te:.d. 3"'&( "OP

Comments:

A1,

/

Review By: A /(41

Date: Q/Q 3/;1



Stdrage Port Exterior Survey Report

Survey NO.: NA
DATE: 6-Jan-09 LOCATION: Port# 47 TIME: 14:00
Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243
£ 50:5 € 0.25 Frisking Probe Efficiency 0.12625-
1 Min BKG: 1 27| - | 29] 3
Avg.BKG [ 2_]
Lc Gross cpm:[__ @] LcNetcPm:[_27 ]
Ly Gross CPm:[_NA_] Lo Net cPm:[_WA_]
Static Count CPM CPM DPM
. No. (Gross) ‘(Net) _
1[Static 1 a7 16 <MDA
2|Static 2 3 6 <MDA
3 Static 3 37 9 <MDA
41static 4- 41 13 <MDA
5
6
7
8
-9
10
11
12
13
14
15
16
17
18
19
20 )
*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port: Up to 100 cpm gross pre-decon,
Smear taken post-decon was <MDA, Port end is free released up to plane of wall.
Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L-2221/44-1 2185977249243 ~ 9-Dec-09 0.502 - 28 182
d=1.38 p=05.| 't(sec) 3 364
Tenelec Series 5 28-Jul-09°  |B=17410=17.25 [p=133 q=0g0 |[B=23.00 G=523
Frisker Detector HV = 700 Vde(249243) Threshold Voltage= 50 mVdc Defector ¢able type/length= 59 /6 ft.

a——

Shind

Print/Signature of Surveyor:

Comments:

Date: 226 —Jt;n = 0.?

\

Vi

a1 b7
Review By: QI;A A _]' _—

Date: 2/ 28 [( Fi



Storage Port Exterior Survey Report

‘Survey NO.; NA
DATE: '6-Jan-08 LOCATION: Port # 48 . ] TIME: 13:45
, Smear Information dpm Frisking Probe Model # 44-1 ' Serial # PR249243
E 50.5 €& 0.25 Frisking Probe Efficiency 0.12625

1 Min BKG: O EE | 28] [ 3

Avg. BKG:E
Lc Gross CPM:[__59_] ' LeNeecpm:[_ 2T
Ly Gross CPM:[_ WA Lo NetcPm:[_ WA ]

Static Count CPM CPM DPM
Ne. (Gross) (Net)
1]static-1 39 6 <MDA
2/static 2 ' ZI 15 ' <MDA
3 .
4
5
6
7
8
9
10
11 .
12
13
14
15
16
17,
18
19
20 |
*NOTE: All counts are 1 minute static counts post:decon of the O/S portioi end of each port. Refer to initial port survey report
for pre-decon contamination results. Smear taken post-decon was <MDA. Port.end is free released up to plane of wall.
“Instrument Serial Number Cal. Due Date ‘Efficiency BacKground (CPM). MDA (DPM)
L-2221:/ 44-1 1218597 /249243 9-Dec-09 0.502. 33 196
d=138 p=0.5 | ‘t(séc) 3 355
Tenelec Series 5 2161 28-)ul-09 jB =1741 a=17.25 |B=133 =000 |B=23.00 =523
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage= 50 mVdc ~ |Detector cable typeflength = S9 /6 ft. -

Print/Signature of Surveyor: -Jg_@fg[-]‘,‘n g@ Z; k!“ 46 go Date: Ob-;& -99

Comments:

{ ) . - - - — - .‘ > -
Review By:%/? /(,(,5___—-———" _ Date: ..2/2.3 /I r




- Storage Port Exterior Survey Report )

Survey NO.: NA
DATE: 6-Jan-09 LOCATION: Port#49 TIME: 13:25
Smear Information _dpm Frisking Probe Model # 44-1 ‘Seiial # PR249243
& 505 & 0.25 ‘ Frisking Probi Efficiency 0.12625

1 Min BKG: 3 2] 8 29]

Avg. BKG:E
L¢ Gross CPM:[__50__] LeNetcem:[ 27 ]
Lp Gross CPM:E - Lp Net CPM:E

Static Count CPM CcPM DPM
No. (Gross) (Net)
1]static 1 41 12 . <MDA
2|Static 2 46 17 <MDA
3 N .
4
5
6
7 R
8
9
10
11
12
13
14
15
16
17
18
191
20
*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port: Refer to initial port survey report -
for pre-decon contamination results. Smear taken post-decon was <MDA. Port end is free released up to plane of wall,
Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L-2221 /.44-1 218597 /249243 " 9-Dec-09 _0.502 29 . 186
s
=138 p=0:6 | t(sec) 3 ] 372
Tenelec Series 5 2161 28-Jul-09  [B=17410=1725 |B=133 =000 |p=2300 g=523
Frisker Detéctor' HV = 700 Vdc (249243) Threshold Voltage= 50 mVde Detector cable type/length = 59,/ 6 ft.

‘Print/Signature of Surveyor: U—éﬁ" Y g)j;q.yl(, / ;}a” ,4 ﬁ: & ' ___ Date: QVQ--.-U(;Q-‘()?

Comments:

]

— » . ‘ . ,
Review By:%id’,( S - ~ Date: 2{, - :




Storage Port Exterior Survey Report

- § Survey NO.; NA
DATE: '23-Dec-08 LOCATION: Port # 50 TIME: 13:30
Smear information dpm Frisking Probe Model # 44-1 Serial # PR249243
£ 50.5 € 0.25 Frisking Probe Efficiency 0.12625
1 Min BKG: 1] 34 | ~33] 3.
T |
Le Gross cPM:[ 37 Lo NercPm:[_27__]
Lyp Gross CPM: Lp Net CPM:
Static Count CPM CPM DPM
No.. (Gross) (Net)
1|static 1 45 9 <MDA
2 |static 2 50 14 <MDA
3|Static 3 "39 3 " <MDA
4 ’
5
6
7
8
-9
10
11
12
13
14
15
16
17
18
19
20
*NOTE: All counts are 1 minute static connts post-decon of the O/S portion end of each port. Refer to initidl port survey report
for pre-decon contamination results. Smear taken post-decon was <MDA, Portend is free released up to plane of wall..
‘Instrument Serial Number Cal. Due Date Efficiency Backgrourid (CPM)’ ‘MDA.(DPM)
L-2221/44:1. 218597 / 249243 9:Dec-09 0.502 © 36 205
d=1,38 p=05 t (sec) 3 417
Tenelec Series 5 28-Jul-09 [B=1741c=1725 [8=133 qg=000 [B=23.00 =523
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage= S0 miVdc Detector cable type/length = 59/6 ft,

Date: 3 <Dec €€

Print/Signature of Surveyor:

Comments;

/l VY |

Date._2/22 [ 2

Review By: 2L Ad _———

- 4



Sample Report

1112/2009 5:28:10PM

Batch ID: Smears - 200801121728 Count Date:

Group: B Count Minutes: 3.00

Device: $5-XLB Count Mode: Simultaheous

Batch Key: 1233 Operating Volts: 1440

Selected Swipe/Smear

Efficiency (%)
Alpha: 1725 £ 012
Beta: 17.41 + -0.05

Sample ID Sample Type Alpha Unc Alpha MDA Beta Unc ‘Beta MDA
_ ‘ (dpm) . (dpm) (dpm) (dpm)
Unloaded Swipe LCS 7.73 3.86 5.23 -1.91 5.07 23:00
Tc-99 Eberline Standard LCS 27.05 7.23 5.23 14558.19 172.37  23.00
th-230 Eberline Standard LCS 13851.28 189.21  5.23 - 281246 74.04 23.00
20090112173951-B1 Unknown 0.00 0.00 5.23 -1.91 . 5.07 23.00
20090112174311-8B2 Unknown 0.00 0.00 5.23 383  6.05 23.00
20090112174621-B3 Unknown 0.00 0.00 5.23 0.00 5.42 23.00
20090112174941-B4 Unknown 0.00 000 523 1.91 5.74 23.00
20090112175301-B5 Unknown 1.93 1.93 5.23 -1.91 5.07 23.00
20090112175611-B6 Unknown 0.00 0.00 5.23 0.00 5.42 23.00
20090112175931-B7 Unknown 1.93 1.93 5.23 1.91 5.74 23.00
20090112180251-B8 Unknown 3.86 2.73 5.23 5.74 6.35 . 23.00
20090112180611-B9 Unknown 1.93 1.93 5.23 7.66 6.63 23.00
20090112180921-B10 Unknown 0.00 0.00 5.23 3.83 6.05 23.00
20090112181241-B11 Unknown 3.86 273 523 0.00 542 23.00
20090112181601-B12 Unknown 0.00 0.00 5.23 -1.91 5.07 23.00
20090112181911-B13 Unknown 0.00 0.00 523 -5.74 4.28 23.00
20090112182231-B14 Unknown 0.00 0.00 5.23 -5.74 4.28 23.00
20090112182551-B15 . Unknown 0.00 0.00 5.23 5.74 6.35 23.00
20090112182911-B16 Unknown 0.00 0.00 5.23 5.74 6.35 23.00°
20090112183221-B17 Unknown 0.00 0.00 5.23 -3.83 4.69 23.00
20090112183541-B18 Unknown 0.00 0.00 5.23 0.00 5.42 23.00
20090112183901-819 Unknown 0.00 0.00 5.23 7.66 663 23.00
20090112184211-B20 Unknown 0.00 0.00 523 -3.83 469 23,00
20090112184531-B21 Unknown 0.00 0.00 523 -1.91 5.07 23.00
20090112184851-B22 Unknown 0.00 0.00 5:23 1.91 5.74 23.00
20090112185211-B23 Unknown 0.00 0.00 5.23 0.57 6.90 23.00
20080112185521-B24 ~ Unknbwn 0.00 0.00 523 11.49 7.16 23.00 .
20090112185841-B25 Unknown . 0.00 000 523 15.32 7.66 23.00
Unloaded Swipe Background Alpha (cpm): 0.00 Beta (cpm): 1.33 :
Unloaded Swipe LCS 1.93 1.93 5:23 1.91 5.74 23.00

Reviewed by: {_
Page 1 of 1 Print Date  1/13/2009
Primt Time  7:21:00AM

C:\Program Files\Tennelec Systems\Eclipse\sample report.rpt



Background Report

Smears - 200901121728

Count Date:

Batch ID: 1/12/2009 5:28:10PM
Group: B Count Minutes: 3.00
Device: S5-XLB Count Mode: Simultaneous
Batch Key: 233 Operating Volts: 1440
Selected Swipe/Smear
Background (cpm) ] »
Alpha Rate: 0.00 £ 0.00 Beta Rate: 133 + 0.67
Sample ID Ipha Unc Beta Unc Guard
(cpm) (cpm) jcgm[
20090112172810-B141 133 0.67 1.00 0.58 217.67
20090112173311-B149 . 4.67 1.25 2,536.00 29:.07 205.67
20090112173631-B150 2,389.67 28.22 491.00 12.79 213.33
20090112173951-B1 0.00 - 0.00 1.00 0.58 197.00
20090112174311-B2 0.00 0.00 2.00 0:82 222,67
20090112174621-B3 0.00 - 0.00 1.33 0.67 213:67
20090112174941-B4 0.00 0.00 1.67 0.75 210.67
20090112175301-B5 033 0.33 1.00. 0.58 217.33
20090112175611-B6 0.00 0.00 133 0.67 213.00
20090112175931-B7 0.33 0.33 1.67 0.75 213.67
20090112180251-B8. - 0.67 0.47 233 0.88 216.33
20090112180611-B9 0.33 0.33 2.67 0.94 206.00
20090112180921-B10 0.00 0.00 2.00 0.82 217.00
20090112181241-B11 0.67 0.47 1.33 0.67 200.00
20090112181601-B12 0.00 0.00 . 1.00 - 0:58 209.67
20090112181911-B13 0.00 0.00 0.33 0.33 226.33
20090112182231-B14 0.00 0.00 0.33 0.33 209.67
20090112182551:B15 0.00 0.00 233 0.88 218.67
20090112182911-B16 0.00 10.00 2.33 0.88 229.33
20090112183221-817 £ 0.00 0.00 | 0.67 0.47 197.33
20090112183541-B18 0.00 0.00 1.33 0.67 221.00
20090112183901-B19 0.00 0.00 2:67 0:94 207.33
20090112184211-B20 0.00 0.00 0:67 0.47 218.00
20090112184531-B21 0.00 0.00 1.00 0.58 214.67
20090112184851-B22 0.00: 0.00 1.67 0.75 194.00
20090112185211-B23 10.00 0.00 3.00 1.00 209.00
20090112185521-B24 0.00 0.00 3.33 1.05 210.67
20090112185841-B25 0.00 0.00 4.00 115 219.00
20090112190201-B143 0.00 0.00 1.33 0.67 202.67
20090112190511-B147 0.33 0.33 1.67 0.75 216.00
Guard Avg Rate: 212.24
i~ f el l) A
‘Page 1 of 1 Print Daté 1/13/2009
C:\Program Files\Tennelec Systems\Eclipse\background report.rpt Print Tife 7:20:52AM°



Procedure: Preselected Report: Reporting Units:
Smears =~ [ 2 l [dpm |
W |sActive Preselected Group & Device: Backoround Sublract
el L = * Disable & Enable
" Alpha " Alpha then Beta - i’
Rk Sample Count Delay " Previous Stored ¢ Method Blank
Discriminator Select !0-1 minutes (0 to 8,999 minutes)
a .
Alpha/Beta ROI: Spillover Comrection
[Tc-9935% 0.8% -] Coun Repetitions @ Disable " Enable
BetalLower. BetaUpper: Alpha Lower: Sample: ’1 (1-99) o id
0.5 4230 7250
I l l Batch: ] (1-10) " Disable @ Enable
, l Alpha Cal. Standard: {Am-241 47 mmFi v |
Beta Cal Standard: |Tc-9947 mmFit v
Weak Semple Fialect Geomety Selection
Ao . @ Disable " Enable -
Count Time: |3 minutes Geometry: | Swipe/Smear >

Beta:

N | ]

Koy 233

Grovp S

O stocagetor®

Save As l

)-s0

V@fj [-12-0OT7




APPENDIX G

UNIVERSITY OF MICHIGAN

FORD NUCLEAR REACTOR

FINAL DISPOSITION OF THE STORAGE PORTS

DATED: FEBRUARY 24, 2012
SUBMITTED: SEPTEMBER 18, 2012




Radlologlcal Survey Report

DATE: 4[/3 Zoz LOCATION:SW/ Cor ,,,,:g(: in 53\3'1-\- BYSURVEY NO.: 2009004/ __ TIME: 300
Smear l_nfoi'mat’i,on‘ . t\/l/ A ‘ _ . E Survey Map
o Beta/ Alpha o W;::;-'
No- | Gamma- | (20%) ] \ &
1 ' _/ T s
2 / Rt
3 / 6 8
4 / ® 70
6 \ 7/ E BKG
7 ' 4 , NN Covrns &~
8 0/ ,
[ 9 1 A ,

[y
[—]
\_\‘

"
N vy

ot
N

—_")-ﬂ'
| i
a—

[y
o

[y
7,8

_.
<

[E5 Y
N
\;NN

[ 3
o0
T~

w7
20 |/

Liegend: * = Contact; # /# = Contact Reading / General Area: # = General Area. @ = sriear location; A = Air Sample. »
Note: Readings in mrem/hr unléssnoted othierwise.

__Instrumént . _ . Serial Number Cal. Due Date Efficiency ' Background (CPM) MDA (DPM) .
Modeh \d__. 101'1(.,3 , 25 3l oY ___NA , NA_ ot MA
B, W £y s . — N o i Y a RN ~ -

NN N ’\~.\ \ \ SN SN . % \ 1 NN _
Frisker Detector HV = Vde ' Threshdld Voltage = mVde Detector cable length= . ft.

Pnnt/Slgnature of Surveyor: =

S}J annan M| J’""’:?m Date: ﬁZL _/0 e
Comments: Q_B?ms:ﬁﬁ__&#&nﬁa;\' \Lm__ct_gm_méaf_ \AMH
Bk mc\a\v&méc N Cornags

_..M A
174

| Lq_dl (X% I}{OJG [ 9 M cbr&ﬁ Me'kov' ’

Equivalent to HP-101, Rev..5, Attachment 1 Retention: LP+10-

Review By, ~¢



APPENDIX H

UNIVERSITY OF MICHIGAN

FORD NUCLEAR REACTOR

FINAL DISPOSITION OF THE STORAGE PORTS

DATED: FEBRUARY 24, 2012
SUBMITTED: SEPTEMBER 18, 2012
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Filename: C:\GENIE2K\CAMFILES\Det 264\StoragePortExcavation\UM-2009-04-

Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)

Identification Energy Tolerance :

Sample Size

Sample Taken On
Acquisition Started

’

Live Time
Real Time

Jead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On '

Efficiency ID

Envsn €150/
1.9

e

: 2/16/2012

5:13:27 PM

: UM-2009-04-24-01
: Concrete ground from north cut £

2009-04-24-01

¢ concrete

500 ml Nalgene

3.00
39 - 8192
47 - 8192
0.750 FwWHM

6.000E+002 g

2/24/2009
2/7/2012

3:00:00 PM
4:05:55 PM

50000.0 seconds
50005.0 seconds

0.01 %

: 2/16/2012
: 2/5/2012

500ml 2.0 g/cc

g

moa 736-pl /5




NVuclide MDA Report

2/16/2012

13 PM

Page 1

R Y R R R R R R R R A s s s T R T E R R

k ok xkk

NUCLTIDE

MDA

REPORT

* % %k %k *

I LR R R R PR RS R R R AR RS A ESRS RS SRR AR RS R AR ER RS R ER SRR SRR ERERREEEEESES]

Detector'Name:
Sample Geometry:

Sample Titlé:

Nuclide
. Name

BE-7
+ K-40
MN-54
+ CO-60

ZN-65
NB-94x

AG-108m

CD-109

AG-110m

SB-125

BA-133

HPGE

500 ml Nalgene

UM-2009-04-24-01

Nuclide Library Used: C: \GENIEZK\CAMFILES\lerarles\3011 DCGL_

Energy

{keV)

477.

1460.
834.
1173
1332
1115.
702.
871.
21.
23.

79,
433.

1384.
1475.
1505.
1562.:

176.

380.

427.

463.

600.
606.
635.

671?:
53.:
79 .

60
85

.24
.50*

83.*

10.
10.
99.

Yield
(%)

52

67

P‘H&»UTN&JU1HL»O\mtnhhwtg0)mt»%*w\ou1m}4FH»th(pUINL»FANL»QMOU1mL»UJw

Line MDA
(uCi/g )

.0238E-001
.2978E-007

.7205E-007
.8372E-008
.9717E-008
.2101E-006
.0977E-008
.3103E-008
.9021E-007
.1000E-006
.0715E-007
.9036E-008
.8451E-008
.8072E-008
.2472E-007
.6144E-006
-1183E-006
:9121E-005
.1270E-007
.5135E-006
.3357E-006
. 7046E-006
-2706E-005
.1887E-006
.5823E-006
.7968E-007
.1135E-006
.8403E-006
.4517E-005
.2799E-006
.7636E-005
.3825E-007
.3788E-006
.8592E-007
.4579E-007
.4983E-007
.4829E-006
.0898E-007
.2759E-006
.1860E-006
.2292E-006

Nuclide MDA
(uCi/g )

3.02E-001
3.30E-007
3.72E-007

5.84E-008

2.21E-006
3.10E-008

2.90E-008

8.25E-007

6.13E-007

1.86E-007

7.88E-008

Activity

(uCi/g )

NS N

-1

.8237E-002
.4985E-006
.0129E-007
.3962E-009
.6344E-008
.3088E 007
-1.
2.
-4,
.7623E-008
.2767E-007
.1123E-008
.9361E-009
.5848E‘002
.6121E-007
.5823E-007
.8567E-007
.8616E-006
,4550E 005
.0481E-007
.1508E-006
.0910E-006
.9949E-006
.6709E-006
.2700E-006
.4817E-006
.0407E-007
.6964E=006
. 8642E-007
.3200E-006
;0265E 007
.3703E- 005
.0701E-007
.3257E-=006
.1883E~008
.4082E:QO7
.2418E-008
.2793E-008
.8281E-009
.0495E-006
6.1883E-007

7010E-008
8596E-008
2206E-008



Nuclide MDA Report

Nuclide
Name (keVv)
BA-~133 81.
o 160.

223,

276.

- 302.
356.

383.
Cs-134

801,
1038.

1167.
1365.

Cs-137
. CE-139
+ EU-152x%

661.
165.
121.
244,
344,
411,
443,
778.
867.
964.
1085.
1089.
1112,

1212.¢

© 1299,
1408.
123,
188.
247.
401.
444,
478.
557
582,
591 .

" EU-154

625.:

676.

715"

722.
756.
§15.
845.

850.

873.1

475.
563 .
569.
604."
795.

Energy

34.
0.
0.
7.

18.

.05
8.
1.
8.

15.

97.

85.

8.7
1.
1.
3.

85,

79.

28.
7.

26.
2.
2.

12.
4.

14,
9.
1,

13.
1.
1.

20.

62

i
Q

[\

- ,

Yield
(%)

10
64
45
16
33

94
46

2/16/2012

Line MDA
(uCi/g )

-wemqwmwmmpmmPpmwpHmQwuwmawmwmwquwwwmmmHprquwwmwu

.8831E-008
.7204E-006
.0509E-006
.8953E—007
.6075E-007
.9624E-008
.3550E-007
.4711E-006
.9872E-007
. 7562E-007
:4184E-007
.0511E-007
.7931E-007
.2355E-006
.8;91E—Q06
.8032E-008
.6052E-008
.2633E-008
.0332E-007
.2604E-008
.3423E-006
.9661E-007
.7508E-007
.3557E-007
.6014E-007
.3500E-007
,5341E 006
,2576E 007
.3727E-006-
.5226E-006
.1873E-007
.8266E-008
;4017E 005
.1119E 007
.60?2E 005
.4894E-006
.4817E=-005
.35857E-005
.4581E-006
+9397E 007
.0818E 005
.6160E-005
.0895E-006
.2879E-005
w1599E—007
.6176E-007
.9101E- 006'
.6414E- 006
.7313E-005
.4367E-007

S:’

13 PM

Nuclide MDA
(uCi/g )

7.88E-008

1.05E-007

.80E-008
61E-008
| 26E-008

~ N W

5.83E-008

Page 2

Activity

{(uCi/g )

-3.
.9237E-008
1.

=8

1
1
-1
=2
2

-1
6

! !
0 W .y

9516E-008
0282E-006

.5544E-007
.3201E-007
.2952E-008
.7235E-007

.5662E-006

1.
5.65¢
.8281E-008
.5436E-008
4,
-1.
.7210E-006
.4870E-007
.9934E-008
.2693E-010
.5815E-008
.1063E-008

.2042E-008
.7311E-007
.2806E-007
.2245E-009
.0848E-007
.9676E-008
.4024E-007
. 7245E-007
.9859E-009
.6737E-006
.1149E-008
.4679E-007
.8094E-008
.0999E-006
.7898E-008
.9571E-006
.0581E-006
.0735E-006
.0431E-006
.6515E-005
.1158E-007
.8836E-007
.5677E~005
.1498E-006
.0072E-005
.0578E-009 -
.7063E-008
.3062E-006
.9085E-007
.3369E-005
.3553E-007

4368E-007
6590E-008

3651E-007
4515E-006
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‘Nuclide Energy vield Lirie MDA . Nuclide MDA Activity
Nane (kev) (%) weiszg ) (uci/g ¥ (uCi’g )
EU-154 892.73 0.50 8.4607E-006  5.83E-008 2.9852E-006
' 904,05 0.85 4.9222E-006 - ~3.8438E-006
996.30 10,34 4.3746E-007 -1.1993E-=007
1004.76 17.90 2.5585E-007 - 4.1773E-008
1128.40 0.29 1.5780E-005 -8.1276E-006
1140.90 0.22 2.0837E-005 -8.9336E-006
1241.60 0.13 4.8046E-005 -7.9671E-006
v 1246.60 0.80 5.9038E-006 ~4.7195E-006
1274.51 34.40 1.2941E-007 =7.,3095E-008
1494.08 0.71 5.7687E-006. 4.4402E-007
- 1596.45 1.80 2.3964E-006 -4.1291E-007
TL-208B 72.80 2.02 1.5742E-006 5.50E-008 8.0762E-008
74.97% 3.41 1.2160E-006 3.4242E-006
84.90 1.51 1.8101E-006 ~1.0951E-006
277.36 ' 6.31 . 4,4674E-007 2.8983E-007
510.77* 22.60 3.0421E-007 3.9585E-007
) 583.19* 84.50 5.5003E-008 1.4500E-007
763.13 1.81 2.3043E-006 -2.1353E-006
860.56*  12.42 4.0579E=007 1.6762E-007
2614.53 99.16 8.3734E=008 - 2.3516E-007
Pb-210 46.52* 4.05 7.6428E=007  7.64E-007 1,2997E-006
PB-212B 74.81*  10.50 3.9491E-007 1.54E-007 1.1121E-006
77.11% 17.60 2.3351E-007 1.0611E-006
87.30%* 7.90 2.9624E-007" 5.9477E-007
.238.63*  43.60 1.5368E-007 4.9668E-007
_ ; 300.09* 3.34 6.3681E-007 ©5.1091E-007
BI-214B 609.31*  44.80 1.1250E-007 1.12E-007 ~ 1.1332E-006
665.45 1.29 2.8436E-006 1.8892E-006
768.36% 4.80 7.6886E-007 7.2145E-007
806.17 1.12 3.5813E-006 4.3837E-006
934.06* 3.03 1.4667E-006 7.5853E-007
1120.29*  14.80 4.2775E-007 1.0248E-006
1155.19 1.64 2.9536E-006 1.5538E-006
1238.11% 5.86 8.0533E-007 1:5287E-006
- 1280.96* 1.44 3.0451E-006 "3.1718E-006
1377.67* 3.92 2.0322E-006 1.3195E-006
1401.50%* 1.55 2.6183E-006 1.2498E-006
1407.98* 2.80  9.3357E-007 1.9406E-006
1509.23 2,12 2.1046E-006 1.1105E-006
1661.28 1.14 3.0500E-006 -9.8201E-008
1729.59* 2.88 1.7145E-006 9.7237E-007
1764.49* 15.36 2.9063E-007 1.2331E-006
1847 .42% 2.04 1.0027E-006 1.7854E-006
2118.55* 1.14. 1.4220E-006 2.9866E-006
2204.21 4,86 1.0202E-006 1.2169E-006
2447.86 1.50 2.9615E-006 2.8941E-006
PB-214B - 53.23* 1.11 2.3899E-006 1.31E-007 6.1958E~007
74.81% 5.90 7.0280E-007 1.9791E-006
77.11%* 9.90 4.1513E-007 1.8864E-006.
87.30* 4.41 5.3069E-007 x 1.0655E-006
241..98* 7.50 8.7664E-007 1.5907E-006
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Nuclide
Name
+  PB-214B
+ RA-226
+ AC-228B
PA-234B
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Line MDA

(uCi/g )

NWWNNORWOUNBRNNREFWRENNBORORPRPWRPWORPNOWRNWAIRNOOAUERER,IRPNINDIREN

.0020E-007
.3081E-007
.1912E-007
.0842E-007
.5069E-006
.0440E-006
.1582E-006
.6131E-007
.6663E-006
.0916E-006
.9468E~007
.9177E-007
.7025E-007
.0526E-007
.5904E-007
.4270E-006
.3494E-007
.3551E-006
.8325E-006
.9958E-006 .
:0227E-007
.4360E-006
+9637E-007
.5092E-007
.0238E-007
.2019E-005
.7125E-006
.2495E-006
.8751E-006
.7030E-007
.8379E-007
.4517E-008
.5318E-007
.0783E-007
.2601E-006
.1753E-007
.5868E-007
.5645E~006 -
.6639E-006
-2191E-006
-6867E-007
.0196E-007
.5020E-007
.0663E-006:
.0713E-006
.9836E-007
.2495E-006
.0759E-006
.0191E-006
.9086E-006
.4542E-006

5:;’

13 PM

Nuclide MDA

(uCi/g )

1.31E-007

7.19E-007
1.96E-007

9.45E-008

| .

Page 4

Activity
(uCi/g )

.2695E-006
.1792E-006
.6436E-006
.0000E+000
.6400E-006
.4197E-005
.2816E-007
.0898E-006
.8988E-007
.6032E-007
.3074E-007
.6981E-007 -
.7062E-006
.9729E-007
.8412E-007
.3282E-007
.7265E-007
. 2755E-006
.5265E-008
.2434E-006
.4130E-006
.0529E-006

-4613E-007
.0068E-007
.7422E-007
.4817E-005
.3071E-006
.5727E-007
.8073E-007
.1614E-006
.6375E-008
.7385E-008
.4763E-007
.4722E-008
.3145E-007 .
.1874E-008
.1431E-007
.7542E-006
.0975E-008
.1264E=007
.1141E-008
.4374E-007
.9629E-008
.2847E-007
.7151E-009
.6059E-007
. 7169E-007
.7249E-007
.0448E-006
.1919E-007
.2850E-006
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Nuclide Energy Yield Line MDA Nuclide MDA ‘Activity

Name - (keV) (%) (uCi/g ) (uCi/g ) (uCi/g )
PA-234B 568.70 3.30 1.0152E-006 9.45E-008 2.8251E-007
569.50 10.00 3.3214E-007 . 6.1554E-008
.+ 574.00 2.00 1.6077E-006 -1.2991E-006
- 664.80 1.30 2.8518E-006 , 1.7045E~006
666.70 1:60  2.2316E-006 -7.2171E-007
669.90 1.40 . 2.5222E-006 1.1666E-006
692.70 1.50 2..4138E-006 ' -1.6946E-007
699.00 4.60 8.1634E-007" 4,.0541E-007
706.10 3.10 1.1946E-006 3.1546E-007
733.00 9.00  4.2152E-007 1.3331E-007
738.00 1.00 3.5663E-006 3.1910E-008
742,81 2,40 1.5084E-006 -4.0973E-007
755.60° i.a0 2,6643E-006 3.2781E-007
780.70 1.10 3.6079E-006 1.6533E-006
786.27 1.40 2.7699E-006 -7.4167E-007
793.60 1.50 2.7595E-006 3.7125E-006
796.30 3.80 1.0711E-006 - 6.2056E-008
805.80 3.30 1;2055E—006 1.1891E-006
819.60 2.60 1.5065E-006 -1.3913E-007
826.30 4.00 9.8258E-007 2.1059E-007
831.60 - 5.50 7.3214E-007 -1.6540E-007
876.40 4.00 9.6031E-007 -5.7628E-007
880.50 4.00 9.4959E-007 -3.6541E-008
880.51 9.00 4.2204E-007 ' -1.6241E-008
883 .24 15.00 2.5255E-007 ~ -3.6833E-008
899.00 4.10 1.0078E-006 2.6378E-007
925.00 2.90 1.4239E-006 6.0873E-007
926.00 11.00 3.7798E-007 © 9.0370E-008
927.10  11.00  3.7718E-007 -4.6172E=007
946.00  12.00  3.4466E-007 © -4.9891E-008
949,00 8.00 5.2387E-007 - -4.0844E-008
978.80 1.40 2.9640E-006 _ 5.8799E-007
980.50 2.00 2.0775E-006 4. 2875E-007
980.50 3.00 1.3850E-006 2.8583E-007
984.00 1.90 2.2035E-006 ' -=7.0030E-007
1353,30 1.70 = 2,1771E-006 -7,1542E-007
1394.10 3.00 1.2357E-006 -5.5449E-007
1452.70 1.00 4.6547E-006 -5.0377E-006
1668.50 1.20 2.9992E-006 5.2892E-007
1694.60 ©  1.20 2.6785E-006 1.5344E-006
TH-234 63.29 4.50 1.4863E+007  1.49E+007 2.0735E+007
92.38 2.60 2.5777E+007 1.1490E+008
1 92.80 2.60  2.5596E+007 o 1.0897E+008
+ U-235 . 72.70 0.11 2.3570E-005 4.37E-008 1.2092E-006
89.95* 2.80 1.1461E-006 6.2164E-007
93.35%* 4.50 7.7212E-007 1.1053E-006
94.00 0.40  5.4278E-006 ' -5,4716E-007
105.00 2.10 8.4662E-007 -2.4922E-007
109.16 1.50 1.2132E-006 -1.4208E-007
140.76 0.22 8.6649E-006 ' —6.384OE-007
143.76*  10.90 2.3775E-007 1.6431E-007
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™V *+

. Name

Nuclide

U-235

163.
182.
185.
194.
202.
205.
279.

Energy -
(keVv)

33

61

71*
94
11
31+
50

7
0
1.
5
0

2/16/2012

Line MDA

(uci[g‘ )

QO NW OV

.1311E-007
.0901E-006
.3717E-008
.6157E-006
.1629E-006
.7894E-007
.4534E-006

5: -13 PM

Nuclide MDA

(uCi/g )
4.37E-008

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated
Half-1life too short to be able to perform the decay ¢correction

‘Page 6

Activity

(uci/g )

.1838E-008
.5608E-007
.9919E-008
.0892E-007
.7616E-007
.7975E-007
.4896E-006

°
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Filename: C:\GENIE2K\CAMFILES\Det 264\StoragePortExcavation\UM-2009-03-

Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)

Identification Energy Tolerance :

Sample Size

Sample Taken On
Acquisition Started

1 2/16/2012 4:18:35 PM
: UM-2009-03-25-02

Soil sample from behind West sup
2009-03-25-02

soil

500 ml Nalgene

3.00
39 - 8192
47 - 8192
0.750 FWHM

1.000E+003 g
3/25/2009 3:00:00 PM

: 2/8/2012 7:31:14 PM

Live Time 50000.0 seconds
Real Time 50005.3 seconds
Jead Time 0.01 %
Energy Calibration Used Done On : 2/8/2012

Efficiency Calibration Used Done On : 2/5/72012

Efficiency ID

500ml 2.0 g/cc

Gy s SDEplfss MDA S p <5

* /.S

Aok I
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NUCLIDE MDA REPORT o KK K

.******'k*******************************************************************,

Detector Name: HPGE
Sample Geometry: 500 ml Nalgene
Sample Title: UM-2009-03-25-02

Nuclide Library Used: C: \GENIEZK\CAMFILES\lerarles\3011 DCGL_

Nuclide MDA

Nuclide Energy Yield Line MDA Activity
Name (kev) (%) (uCi/g ) (uCi/g ) (uCi/g )
: BE-7 477.60 10.52 1.6456E-001 1.65E-001 1.0882E-001
+ K-40 1460.83* 10.67 3.1760E-007 3.18E-007 1.0858E-005
MN-54 834.85 99.98 2.4037E-007 2.40E-007 1.6465E-008
CO-60 1173.24 99.97 4.4321E-008 3.70E-008 3.1633E-008
1332.50 99.99 3.6979E-008 1.8919E-008
ZN-65 1115.55 50,60 1.4069E-006 1.41E-006 5.2555E-007
NB-94x 702.62 97.90 2.2608E-008 - 2,26E-008 -1,0627E-008
871.09 99.90 2.3648E-008 ] 1.8787E-008
AG-108m 21.10 59.10 1.9731E-007. 1.96E-008 3.4438E-009
23.80 9.60 7.7467E-007 : -4.7816E-007
79.13 8.76 2.1390E-007 -3.5145E-008
433.94 90.50 - 1.9616E-008 7.2955E-009
614,28 89.87 3.6118E-008 5.4458E-009
722.91 90.80 2.6608E-008 . —1,9056E 008
€D-109 22.10 85.20 5.4719E-007 5.47E-007  -1.4555E-007
25.02 16.81 1.7679E-006 -4.7782E-007
88.03 3.61 2.1691E-006 2.045%9E-006
AG-110m- 446.81 3.72 8.5387E-006 3.82E-007 -6.4813E-007
620.36 2.79 1.2880E-005 © -1.1860E-005
657.76 94.00 3.8215E-007 -1.8735E-007
677.62 10.28 3.6133E-006 -3.3784E-007
687.02 6.39 6.2502E-006 2.8184E-007
706.68 16.33 2,4534E-006 4.2788E-007
744.28 4.70 8.4115E-006 3.3779E-006
763,94 22.14 2.0195E-006 -9.1750E-007
818.03 7.34 5.2690E-006 - -1.7553E-006
884.68 72.70 5.8287E-007 5.0385E-008
-+ 937.49 34.36 1.3261E-006 ~2.8503E~007
1384.30 24,28 1.8113E-006 ~1.0060E-006
1475.79 3.99 8.2625E-006 1.0959E-006
1505.04 13.04 3.0801E-006 3.0956E-007
1562.30 1.03 2,9368E-005 o 1.5026E-005
SB-125 176.33 6.79 4.5856E-007 1.23E-007 -2.2914E-008
380.43 1.52 2.3359E-006 1.3939E-006
427.89 29.40 1.2257E-007 3.1802E-008
463.38 10.45 3.7626E-007 5.0984E-007
600.56 17.78 2.3678E-007 1.3155E-007
606.64 5-.02 1.5158E-006 1.0431E-005
635.90 11.32 3.6155E-007 3.3139E-007
671.41 1.80 2.2683E-006 ' 2.4419E-007
BA-133 53.16 2.20 8.9274E-007 5.36E-008 2.6670E-007
79.62 2.62 8.5178E-007 =1.4123E-007
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Nuclide
-Name

BA-133

CS-134

CS-137
CE-139
EU-152x%

EU-154

Energy
(keV)

81.00
160.
223.
276.
302.
356.
383.
475.
563.
569.

1 604.
795.
801.!
1038.
1167.
1365.
661.
165.
121.
244.
344,
411.
443.
778.
867.:
964.
1085.
1089.
1112.:
1212.
1299.
1408.
123.
188.
247.
401.3
444 .
478.
557.
582.
591.
625.:
676 .
692.:
715.
722.:
756..
815, ¢
845.
850.
873.

Yiel
(%)

34.

13.
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2/16/2012

Line MDA

(uCi/g )

.7807E-008
.8696E-006
.3390E-006
.7894E-007
.1§O7E-007
.3555E-008
.2898E-007
.3991E-006
.0952E-~-007
.3739E-007
.5194E<008
.2280E-008
.0044E-C07
.7490E-006
.2469E-006
.4234E-006
.5861E-008
.8967E-008
.2888E-008
.8808E-007
.7823E-008
.6437E-007
.2525E-007
.0089E-007
.4664E-007
.2956E-007
.1585E-007
.8703E-006
;4456E—OO7
. 7002E-006
.9402E-006
.5035E-008
.4047E-008
.7103E-006
.920QE—QO7
.1678E-005
.1576E-005
.3724E-006
.9237E-006
.8753E4QO7
.7846E-006
.8846E-005
.5915E-006
.5699E-005
.4674E-007
.0252E-007
.3237E-006
.9127E-006
.2719E-005
.4410E-007

4.7
§

Nuclide MDA

27 PM

(uCi/g )

5.36E-008

5.23E-008

2.59E-008
1.90E-008
5.29E-008

4.40E-008

‘Page 2

CActivity
(uCizg )

=y
4

-3
8
1

-1

—2 .

-3

=-7.

..‘ 6

=

=1

AR

_'8

.5170E-006

0824E-008
.2189E-006
.3091E-006
.5359E-009
.1813E-008
.6372E-007
0086E-007
.9913E-007
2275E-008
.6637E-007
.4989E-008
.4372E-008
.4224E-007
.9711E-007
.6214E-006
.1159E-007
.3351E-008
.T266E-009
.2165E-008
19642E-007
.0024E-008

.5213E-007

.6170E-007
:8606E-009
.0299E-008
-9433E-007
.5211E-007
.4496E-008

+~2794E-008

+3933E-006
-0649E-006

.6590E-007

.0526E-008

.. 0107E-006

.8052E-007

+6578E-006

.4680E-006

.5241E-006
.5521E-005.
.0548E-007
.2081E-008

.4011E-007
.3660E-006
.0853E-007
.1843E-008
.3015E-006

.1991E-006 - -

.1022E-006

..9822E-008
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uCi/g ) (uCi/g ) (uCi/g )
EU-154 892.73 0.50 5.9369E-006  4.40E-008 -3.9812E-006

: 904.05 0.85 3.6303E-006 . 7.5720E-007
996.30 10.34 3.1409E-007 -5.2863E-008

1004.76 17.90 1.8011E-007 1.1868E-007

1128.40 0.29 1.2238E-005 2.5642E-006

1140.90 0.22 1.6436E-005 -6.5126E~006

1241.60 0.13 3.6399E-005 -1.0478E-005

1246.60 0.80 5.0657E-006 -5.5569E-006

g 1274.51 34.40 1.0241E-007 -1.8171E-008
1494.08 0.71 3.4519E-006 -5.1743E-007

1596.45 1.80 1.6311E-006 -5.4889E-007

TL-208B 72.80 . 2.02 1.1090E-006 2.87E-008 -1.6946E-007
74.97% . 3.41 8.6269E-007 1.9967E-006

84.90 - 1.51 1.2944E-006 1.7831E-006

277.36 1 6.31 3.1700E-007 2.8927E-008

510.77*  22.60 1.6905E-007 2.4420E-007

583.19* .84.50 3.3663E-008 1.3488E-007

763.13 1.81 1.5876E-006 -8,.4405E-007

860.56% 12,42 2.1580E-007 3.5145E-007

2614.53* 99.16 2.8733E-008 , 1.3636E-007

Pb-210 46.52* 4.05 5.5777E-007 =~ 5.58E-007 9.9170E-007
PB-212B 74.81* 10.50 2.8017E-007 7.92E-008 6.4845E-007
77.11*  17.60 "1.6617E-007 : 6.6986E-007

87.30* 7.90 1.9957E-007 4.1504E-007

238.63*  43.60 7.9198E-(08 4.1724E-007

300.09* 3.34 ‘5.9844E-007 3.9201E-007

BI-214B 609.31*  44.80 7.1392E-008  7.14E-008 6.7005E-007
o 665.45% 1.29 2.4325E-006 -~ 8.3065E-007
768.36% 4.80 5.9498E=007 6.7654E-007

806.17* 1.12 2.3089E-006 1.7023E-006

934.06*  3.03 9.9556E-007 9.9021E-007

1120.29* 14.80 3,2186E-007 -7.7439E-007

1155.19 1.64 2.2033E-006 -1.0795E-006

1238.11* 5.86 7.0030E-007 1.0434E-006

1280.96 1.44 2.3370E-006 ~-3.:8142E-007

1377.67 3.92 7.6579E-007 -2.7056E-007

1401,50 .1.55 1.9213E-006 -3.1845E-007

1407.98* 2..80 7.4626E-007 1:3027E-006

1509.23* 2.12 1.1704E-006 8.6018E-007

1661.28* 1.14 2.2138E-006 ~8.2237E-008

1729.59* 2.88 7.8428E-007 1.1796E-006

1764.49*  15.36 2.5293E-007 . 6.2268E-007

1847.42* 2.04 1.1579E-006 '1.1147E-006

2118.55% 1.14 1:.7155E-006 1.2161E-006

2204.21% 4.86 4.3741E-007 1.2394E-006

2447.86 1.50 1.6636E-006 . 9.5891E-007

PB-214B 53.23% '1.11 1.4791E-006 6.88E-008 7.4841E-007
74.81* 5.90 4.9861E-007 1.1540E-006

77.11% 9.90 2.9541E-007 1.1909E-006

87.30* 4.41 3.5750E-007 7.4349E~007

241,98+ 7.50 4.3887E-007 9.9044E-007
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Nuclide
Name
+ PB-214B
+ RA-226
+ AC-228B
J
PA-234B

Energy

(keV)
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Line MDA

(uCi/g )

1.4388E-007

PNRRFROOINOWWRRNRPNORPWLIBOARNINRPNORPRPENRNERRNUBRWOORWSBE U

.8828E-008
.8424E-007
.2439E-007
.6790E-006
.7754E-006
.7443E-007
.1238E-007
.2654E-006
.0505E-007
.1759E-007
.8404E-007
.4207E-007
.0172E-007
.0369E-007
.0431E-006
.3969E-007
.3373E-006
.9926E-006
.7787E-006
.5063E-007
.6578E-006
.2384E-007
.5840E-007
.9849E-007
.0954E-005
.3240E-006
.3820E-007
.2707E~-006
.5526E-007
.3077E-007
.2108E-008
.4264E-007
.5421E-007
.6968E-006
.6539E-008
.6419E=007
.0999E-006
.0015E-006
.6733E-006
.4537E-007
.7070E-007
.8903E-007
.0459E-006
.1766E-007
.1962E-007
.5727E-006
.4812E-006
.8958E-006
.5046E-006
.7269E-006

~

4:‘

~

(

27 PM

Nuclide MDA

uci/g )
6.88E-008

5.84E-007
1.24E-007

7.21E-008

Page 4

Activity

(uCi/g )

{ |

{
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.0992E-007
.9362E-007
.1772E-006
.0000E+000
.9664E-006
.B416E-005
.8156E-007
.1891E-007
.1971E-008
.4090E-007
.9787E-007
.4966E-007
.2689E-007
.9218E-007
.5388E-007,
.9016E-007
.9870E-007
.B8701E-008
.4770E-007
.6951E-006
.8247E-007
.5997E-007
.6938E-007
.0618E-007
.1136E-007
:3648E-004
6956E-007
.4033E-007
.2856E-009
.5600E-007
.9657E-007
.6487E-008
.1515E-008
.7611E-008
.1982E-007
.4436E-008
.7261E-007
.4341E-006
.6911E-007
.8141E-007
.9175E-007
.9853E-007
.8690E-007
.0987E-006
.6555E-006
.0560E-007
.3344E-007
.5923E-007
.2409E-007
.6773E~-007
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Nuclide ° - Energy Yield Line MDA Nuclide MDA CActivity

Name (keV) (%) © (uci/g ) - (uCi/g ) (uCi/g )
PA-234B 568.70 3.30 7.3234E-007 7.21E-008- 5.6866E-008
569.50 10.00 2.4177E-007 1.1922E-007
~ 574.00 2.00 1.1876E-006 -1.8042E-006
664 .80 0 1.30 1.9532E-006 -5.1278E-007
666.70 1.60 1.5728E-006 1.0091E-006
669.90 1.40 1.7662E-006 ~5.0851E-008
692.70 1.50 1.8270E-006 5.7135E-007
699.00 4.60 5.9248E-007 2.5955E-007
706.10 3.10 8.6171E-007 1.8698E-007
733.00 9.00 3.0143E-007 1.4113E-007
738.00 1.00 2.5147E-006 -2.3615E-006
742 .81 2.40 1.0934E-006 3.0386E-007
755.60 1.40 1.8812E-006 2.8458E-007
780.70 1.10 2.5166E-006 5.7929E-007
786.27 1.40 1.9096E-006 -2.3880E-006
793.60 1.50 1.9166E-006 1.1106E-006
796.30 3.80 7.8208E-007 1.2383E-006
805.80 3.30 8.2971E-007 -8.2459E-008
819.60 2.60 9.9808E-007 9.8931E-008
826.30 4.00- 6.4387E-007 -8.0917E-008
831.60 5.50 4.9043E-007 -1.6702E-007
876.40 4.00 7.2922E-007 3.6447E-007
880.50 4.00 7.2378E-007 1.5370E-007
880.51 9.00 3.2168E-007 6.8312E-008
883.24 15.00 1.9090E-007 9.7110E-008
899.00 4.10 7.4940E-007 6.8371E-007
925.00 2.90 '1.0194E-006 2.4656E-007
926.00 11.00 2.6327E-007 ~-1.5809E-008
927.10 11.00 2.7007E-007 7.3471E-008
946.00 12.00 2.5450E-007 2.4164E-007
949.00 8.00 3.7757E-007 4 .5851E-007
978.80 1.40 2.2406E-006 1.0624E-006
980.50 2.00 1.5673E-006 9.7550E-007
980.50 3.00 1.0448E-006 6.5033E-007
S 984.00 1.90 1.6338E-006 4.5651E-008
1353.30 1.70 1.5263E-006 -1.4107E-006
1394.10 3.00 8.4235E-007 -1.1945E=006
1452.70 1.00 3.1833E-006 -1.0275E-005
1668.50 1.20 1.7071E-006 2.5018E-007.
© 1694.60 1.20  1.7845E-006 8.7312E-008
TH-234 63.29 4.50 '5.0533E+006 5.05E+006 4.9321E+006
92.38 2.60 8.2775E+006 3.4568E+007
92.80 2.60 8.2194E+006 3.1949E+007
+ U-=235 72.70 0.11 1.6693E-005 3.55E-008 -=2.5506E-006
89.95* 2.80 4.7200E-007 2.8012E-007
93.35% 4.50 3.1850E-007 4.2711E-007
94.00 0.40 3.8695E-006 2.3803E-006
105.00 2.10 6.2862E-007 . -2.9521E-007
109.16 1,50 8.9941E-007 ; ~6.7060E-008
140.76 0.22 6.4154E-006 4.1898E-007
143.76*  10.90 1.3725E-007 - -4.6871E-008
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7 27 PM

Nuclide MDA

(uCi/g )
3.55E-008

VYuclide MDA Report ( 2/16/2012
Nuclide Energy vield Line MDA
Name (keVv) (%) (uCi/g )
+ U-235 163.33 5.00 13.0016E-007
182.61 0.40 ~4.2747E-006
185.71* 57.50 3.5518E-008
194.94 0.59 2.7465E-006
202.11 1.00 1.6475E-006
205.31 5.00 3.3227E-007
279.50 0.27 6.0267E-006
+ = Nuclide identified during’the nuclide identification‘
* = Energy line found in the spectrum
> = MDA value not calculated
@ =

Page 6

Activity
(uci/g )

~-1.

7
1.
-6
-7
1.

0624E-007

.2673E-008
.1566E-008
3752E-006
.0269E-007
.3465E-008

6219E-006

Half-life too short to be able to perform the decay correction
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‘EBERLINE ANALYTICAL CORPORATION

=) E BERLINE - OAK RIDGE, TENNESSEE 37830

SERVICES ‘ 'PHONE (865) 481-0683

EBS-OR-28435 | )
March 3, 2009

Chris Becker
University of Michigan
Phoenix Memorial Lab
2301 Bonisteel Bivd.

Ann Arbor, MI 48109
" CASE NARRATIVE
‘Work Order # 09-02104-OR
SAMPLE RECEIPT

This work order contains four soil samples received 2/23/2009. These samples were analyzed for Iroh-55
and by Gamma Spectroscopy.

CLIENT ID LABID CLIENT ID LABID

UM-2008-12-17-01 09-02104-04 UM-2009-02-06-03 09-02104-06

UM-2009-02-06-02 - 09-02104-05 UM-2009-02-06-04 09-02104-07
' &ALW

Iron-55 'was performed using EML Method E-Fe-01-01 modlﬁed Gamma Spectroscopy was
performed using Method LANL ER-130 Modlﬁed :

: ALYT.ICAL RESULTS
Combined Standard Uncertainty is réported at 2-sigma value.
IRON-55

A representatlve aliquot from each sample was placed into a Petri geometry coritainer. Samples were then
counted on a planiar low energy photon spectroscopy (LEPS) detector: ’

Samples demonstrated non-detect equivalent 1 results for Iron-55 activity. Results for the Iron-55 method
blank demonstrated rion-detect equivalent activity. Results for the Iron-55 replicate demonstrated a high
relative percent difference;. however, normalized difference is within acceptable lirnits for the analytical
technique. Results for the Americium-241 and Cobalt-57 laboratory control sample demonstrated an
acceptable percent recovery.

GAMMA SPECTROSCOPY

Samples for Gamma Spectroscopy analysis were’ prepared by transferring a known mass/aliquot. of each
prepared and homogenized sample to-a standard geometry container. Samples were counted on ngh
Purity Germanium (I-]PGe) gamma ray detectors.

Page 1of2
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ANALYTICAL RESULTS CONTINUED

GAMMA SPECTROSCOPY continued

Samples demonstrated non-detect equivalent resuits for Cerium-139, Cobalt-60, Cesium-134, Europium-
152, Europium-154 and Manganese-54 activity. Results for the method blank demonstrated non-detect
equivalent activity for all gamma-emitting radionuclides as reported. Results for the Cobalt-60, Cesium-
134 and Europium-154 replicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Cobalt-60 and Cesium-
137 laboratory control sample demonstrated an acceptable percent recovery.

}

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data

contained in this hard copy data package has been authorized by the cognizant project manager or. his/her -

designee to be accuraté as verified by the following signature.

M. alf
Laboratory Manay

Date: 3/3/2009

Page2 of 2 ' -



Printed:. 3/3/2009 12:52 PM Page 1 of 2
E b I = . B ._Réport To: Work Order Details:
e rilne Chris Becker soc:) 09-02104
An a»lyti cal Phoenix Memorial Lab Purchase Order:| 5000002634
i} A 2301 Bonisteel Blvd. _Analysis Category:] _ENVIRONMENTAL
Final Report of Analysis “Ann Arbor, M 48109 - Sample Matrix-] SO
Lab- | s;;‘p? c':;“" s;’:f;“ _R;"::L”' ng" B?:;" Analyto Méthod Result cu .csuU MDA ':;":’l:‘
09-02104-01 LCS ‘KNOWN 02/24/09 00:00 | 2/23/2009 | 2/24/2009 | .09-02104 | Americium-241 | EML Fe-01-01 Modified | 3.73E+03 | 1.16E+02 pClg
09-02104-01 LCS | KNOWN 02/24/09 00:00 | 2/23/2009 | 2/24/2000 | 09-02104 Cobalt-57 | EML Fe-01-01 Modified | 1.18E+03 | 3.31E+01 I ‘pCug
09-02104-01 LCS - | SPIKE | o22409.00:00 | 2232000 | 2/24/2009 | 09-02104 | Americidm-241 | EML Fe-01-01 Modified | 3.82E+03 | 435E402 | 4356402 | 4.91E+00 pClig
09-02104-01 LCS 'SPIKE | 02/24/0900:00 | 2/23/2009 ; 2/24/2008 | 09-02104 ‘Cobalt-57. EML Fe.01-01 Modified | 1.33E+03 | 1.5E+02 | 1.35E+02 | A4.BOE+00. | pCig
109:02104-02. MBL BLANK. 02/24/09 00:00 | 2/23/2009 | 2/24/2008 | 09-02104 Ifon-55 - EML Fe-01-01 Modified .| 4.28E+00 | 8.18E+00° | B.18E+00 | 9.13E+00: pCiig
09-02104-03° | DUP |- UM-2008-12-17-01 01/09/09 00:00 | 2/23/2009 | 272472009 | 08-02104 Iron-55- | " EML Fe-01-01 Modified | -7.20E-01 | . 2.54E+00 | 2.54E+00 386E+00 | pCig. |
0902104-04 DO: UM-2008-12-17-04 /01/09/09 00:00 | 2/23/2000 ; 2/24/2009 | ©09-02104 fron-55. EML Fe-01-01 Modiled | -5.20E-01 | 243E+00° | 243E+00 | 3.80E+00 pCilg
09-02104-05° | TRG UM-2008-02-06:02 02/11/08 00:00 | 2/23/2008' . 2/24/2009 | 08-02104 Iron-55. EML Fo-01:01 Modified | -1.48E+00 | 3.24E+00 | -3.24E+00 '{ 387E+00 .| pClg
09:02104-06 TRG UIM:2009-02-06:03' 02/17/0900:00 | 22372008 ;| '2/24/2009 | 08-02104 Iron-55 EML Fe-01-01 Modified | -3.86E:01 | 2076400 | 2.07E+00 | 3.37E+00. | pClig )
| 09-02104.07 | TRG UM-2009-02.08-04. - 02/13/0900:00 | 2/23/2009 § 2/24/2008 | 09-02104 Iron-55 _ EML Fe-01-01 Modified | -4.72E-01 | 2556400 | 2.55E+00 | 4.16E+00° | pCig |
09-02104-01 LCS KNOWN " 02/24/0900:00 | 272372009 | 2/24/2000 | 09-02104 Cobalt-60 LANL ER-130 Modified | -1.23E+02 | '3.39E+00 pClg
108-02104-01 LCS KNOWN | 02;24/09°00:00° | .2/23/2000.] 2/24/2009 | 0902104 | Cesium-137 LANL ER-130 Modified | 7.64E+01 | 2.22E+00 pCiig
" 09-02104-01 LCS SPIKE 02/24/09 00:00 :| 2/23/2009.1 2/24/2009 | 08-02104 Cobalt60 | LANL ER-130 Modifled 1.30E+02 | 6.04E+00 | B.04E+00 | S22E-01 | pClg
000210401 | LCS | SPIKE _ 02/24/09 00:00 | ‘2723/2000 | 272472000 | 08-02104 | Cesium-137 | LANLER-130Modified | B8.15B+01 | 530E+G0 | 5.30E+00 4,71E-01 pClig
108-02104-02 | MBL BLANK 02/24/08 00:00 | 2/23/2009°; 2/24/2008 -} 08-02104 | Cerium-139 | LANL ER-130 Modifled’ | -5.0E-03 | 1.76E-02 | 1.76E-02 | 3.08E-02 | pCig
/08:02104-02 | ~ MBL BLANK 02/24/09.00:00 | 2/23/2000 | 2/24/2009 | 09-02104. Cobait-60° LANL ER-130 Modified | -3.98E-03 | 3:63E:02 :3.63E-02 8,69E-02 pClig
08-02104-02 MBL | BLANK 02/24/08 00:00: | 2/23/2009 | 2/24/2009 | 09-02104 | Cesium-134 LANL ER-130 Modlfled 1.926-02 | '3.02E-02 3.02E-02 560E-02 pCig
'09-02104-02 MBL BLANK _ 02/24/0900:00 | 2/23/2009 | 2/24/2009 | 08-02104 | Europium-152 | LANL ER-130 Modified. | 4.75E-02 | 1,70E-01 1.70E:01 3.46E-01 pCilg
090270402 | MBL BLANK 02124/0900:00 | 2/23/2009 | 2/24/2008 § 08-02104 | Europum-154 | LANLER-130Modified | -1.11E-02 | 8.19E.02 | 8:19E.02° | 1.88E-01 pClg
1 050210402 | . MBL BLANK 02/24/09.00:00 | 2/23/2009 | 2/24/2009 | 0802104 { Manganese:54 | LANL ER-130Modified’ | 1.42E-02. | 2.83E-02 28302 |  5.88E-02 pClig.
090210403 |  DUP UM:2008-12-17-01 '01/08/09°00:00 ; 2/23/2009 | 2/24/2009 | 0902104 | Cerium-139 LANL ER-130 Modified | -1.48E02 | 2.81E-02 281E-02 4.66E-02 pCilg
09-02104-03 puep UM-2008-12-17-01 01/08/09 00:00 | 2/23/2000 | 212412009 | 03-02104 Cobalt-60 LANL ER-130 Modified 2.56E-02 3.11E-02 3.11E-02 5.97E-02 pCilg
09-02104-03 DUP UM-2008:12-17-01 '01/09/08 0000 | 2/23/2009 | 2/24/2008 | 08-02104 | Cesium-134 LANL ER-130 Modified 1.336-03 230E02 | 230E-02 | '3.83E-02 pCilg
09-02104-03 DuP UM-2008-12-17:01 ‘D1/09/09 00:00 |- 2/23/2000 | 2/24/2009 | 09-02104 | Europium-152 | LANL ER-130 Modified 6.02E-02 2.0BE-01 2.08E-01 "314E01 || pCig
"~ 08:02104.03 DUP | .UM-2008-12:17:01 01/09/0000:00 | 2/23/2008 | 2/24/2009 | 0902104 | Europhum-154 LANL ER-130 Modifled | 1.65E:02 7.33E-02 7.33E-02 1.36E-01 pCiig
"08:02104-00 | DUP ‘UM-2008-12-17-01 - 01/08/09 00:00° | 2/23/2009 ; -2/24/2009° | 09.02104 | Manganese-54 | .LANL ER:130 Modified 2.08E-02 271602 | 2.7T1E-02 §.22E-02 pCg

) EBERLINE

- EBERLINE ANALYTICAL CORPORATION

SERVICES

| 601 ScArRBORG RoAD OAK RiDGE, TN 37830 86'511.81—0685 Fax 865/4L83-L621
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Printed: 3/3/2009 12:52 PM

Page 2 of 2

E b rI in e : Report To: _Work Order Dstails:
eri Chris Becker soe:|  09-02104
Ana |yti ca | Phoenix Memorial Lab Purchase Order: ,50_00002634 _
e e 7 . . 2301 Bonisteel Blvd. Analysis Category: |  ENVIRONMENTAL
Final Report of AnalySIS‘ Ann Arbor, Ml 48109 Sample Matrix: SO L
h;b s;’;‘::’ c':;"' s;’:&'" R;?;'ep" A";z:" , BT'; h Amayte Mathod  Resul cu csu MDA 'RJ':’I‘;".
08-02104-04 DO |- UM-2008-12-17-01 01/08/09 00:00 | 2/23/2009 { 2/24/2008 | 08-02104' | Cerium-139 LANL ER-130 Modified 1.30E-02 2.78E-02 2.78€-02 483802 | .pCilg.
- 09-02104-04 DO UM-2008-12:17-01 01/09/0800:00 | 2/23/2000 | 2/24/2008 | 03-02104- Cobalt-60 LANL ER-130 Modified 1:60E-03 2.77€-02 2.77E-02 5.04E02 | pClg:
‘090210404 | DO UM-2008:12-17-01 01/09/0900:00 | 2/23/2009 | 2/2472009 | 0902104 | Cesium-134 | LANL ER-130 Modified 5.21E-03 2.57E-02 2.57E-02 4.30E-02 ‘pCilg
" 090210404~ [2%5) 'UM-2008-12-17-01 01/08/09 00:00 | 2/23/2008 | 2/24/2008 | 09-02104 | Europium-152 | LANL ER-130 Modified 2:19E-01 -2.23E01- 223601 | 347601 | _pCllg
109-02104-04 DO UM-2008:12-17-01 01/09/09.00:00 { 2/23/2000 | 2/24/2008 | 09-02104 ; Europium-164, | LANL ER-130 Modified 242602 | 837602 | 8.37E-02 1.538-01 | pClg
'08-02104-04 Do UM-2008-12-17-01 01/08/09 00:00 | 2/23/2008 | 2/24/2009 | 08-02104 | ‘Manganese-54 | LANL ER-130 Modified. | :2.14E-02 2.82E02 2.82E-02 4.82E-02 pCilg
" 09-02104-05 | TRG UM-2009-02-06-02 02/11/09.00:00 | 2/23/2009 | 2/2472008° | 09-02104 | Cerium-138 | LANLER-130 Modified | -1.60E-02 234E-02 | 234E-02 § 387602 | pCig
- 08-02104-05 TRG UM-2008-02-06-02 02/11/0800:00 1+ 2/23/2008 | 2/24/2009 | 09-02104 Cabatt-80. LANL ER-130 Modified 7.64E-02- | 3.49E-02 | 3.19E-02 651€02 | pCig.
08-02104-05 TRG UM-2009.02-06-02 0241/0800:00 | '2/23/2009 | 2/24/2009 | 0902104 | Cesium-134 LANL ER-130 Modified 1.79E-02 3.03E02 | -3.03E-02 5.38E-02 pCilg
08-02104.05 | TRG UM-2009-02-06-02 02/11/09 00:00 | 2/23/2009 | 2/24/2009 | 09-02104 | Europium-152 | LANL ER-130 Modified | 5.10E-01 1.19E-01 1.19E-01 3.58E-01 pCilg
09-0210405 | TRG UM-2008-02-08-02 02/11/0900:00 | :2/23/2009 | 2/24/2009 | 08-02104.; Europium-154 | LANL ER-130 Modified | -7.98E-02 1.08E-01 | 108601 | 1.77€-01 | pCig.
09-02104-05 TRG UM-2009-02-06-02 02/11/0900:00 | -2/23/2009 | 2/24/2009 } 08-02104.| Manganese-54 | LANL ER-130Modified, | -2.30E-04 2.90E-02 2.60E-02 5.38E-02 ! .pClg.
109-02104-08 TRG UM-2009-02-06-03 02/17/08 00:00 | 2/23/2009 | 2/24/2009 |} 08-02104 { Cerium-139 LANL ER-130 Modified 1.25E-02 4,03E-02 4,036-02 7.04E-02 pClig.
09-02104-06 TRG UM-2009-02-06-03 02/17/0900:00 | 2/23/2000 | 2/24/2008 | 09-02104 Cobalt-60 . LANL ER-130 Modified 7.07E-02 .8.28E-02. 8.29€-02 1.58E:01 pClg’
09-02104-06 TRG UM-2009-02-06-03 '02/17/0900:00 | 2/23/2009 | 2/24/2009 | 09-02104 Cesium-134 .| LANL ER-130 Modified 187602 | 621E-02 | 6.21E-02 1,00E-01: pCilg .
08-02104-08 TRG UM-2009-02-08-03 02/17/00 00:00 | 2/23/2000 | 2/24/2009 | 09-02104.| Europium-152 | LANL ER-130 Modified 9.04E-01 S.11E-01 | ~5.11E-01 1.00E+00 | pCilg
09-02104:06 TRG UM-2008-02-08-03 02/17/09 00:00 | 2/23/2000 | 2/24/2009 | 09-02104 | Europium:154 | LANL ER-130 Modified -4.91E-02 1.61E-01 1.81E-01 2.99E-01 pCilg
09-02104-08 TRG UM:2008-02-08-03 . 02/17/09 00:00 | .2/23/2009 { 2/24/2009 | 09-02104 | Manganese-54- | LANL ER-130 Modified 202E-02 | 6.08E-02 | 6.08E-02 | 1.11E-01 pCilg:
09-0210407 | TRG UM-2009-02:06-04 02/13/09.00:00 | 2/23/2009 | 2/24r2009 | 08-02104 | Cerium-139 LANL ER-130 Modified. | -1.17E-02 4.08E-02 4,08€:02 6.93E-02 ‘pCilg.
" 09-02104-07 TRG - UM-2009.02-06-04 02/13/00 00:00 | 2/23/2008 { 2/24/2000 | 08-02104 Cobalt-60 LANL ER-130 Modified -4,62E-02 8.18E-02. | B8.18E-02 132601 | peifg,
-09-02104-07 | TRG UM-2009-02-08-04 02/13/0900:00 | 2/23/2008 ;| 2/24/2009 | 0902104 | Cesium-134 LANL ER-130 Modified | 7.58E-03 5.80E-02 S.90E-02 | 9.39E-02 pCilg,
09-02104:07 |  TRG | UM-2009-02-08-04 ' 02/13/09 00:00 | 2/23/2009 | 2/24/2009 | 09.02104.| Europum-152. | LANL ER-130 Modified | 3.87E-01 345601 | 3.456-01 7.89E-01 | pCilg.
09-02104-07 TRG UM-2009-02-08-04 02/13/0900:00 | 2/23/2000 | 272472008 | 08-02104 | Europium-154 | LANL ER-130 Modified: | -8:13E:03 1:81E:01 ¢ 1.81E-01 3.09E-01 pCitg;
_ 09-02104-07 TRG UM-2009-02-08-04 02/13/09 00,00 | 2/23/2009 | 2/24/2009 | 09-02104 | Mangansse-54 | LANL ER-130 Modified | 5.79E-03 6.36E:02- | 6.36E:02 1,13E-01 pCilg.

CuU=Couriting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Dstected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Ouplicate; TRG=Normal Sample; DO=Duplicate Original
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Eberline Services

Preliminary Data Report & Analytical Calculations

Printed: 2/25/2009 10:05 AM

‘Oak-Ridge Laboratory Work O ",d er: 09-02104-Fe055-1 Page 1 of 1
Fron | tucten [T ianication e Rl et o 20 I~ I~ I "o Wi | Duarme | 1inttee
01 - AM-241 - | LCS Lcs pCilg 3.62E+03| 4.35E+02| 4:91E+00| 3.73E+03| 97.12 oK 02/24/08 00:00 1.00E+00|  02/24/00 12:48- YES
01 CO:57 LCS Lcs pClig- 1.33E+03| 1:35E+02] 4.80E+00| 1.18E+03| 112.24.| OK 02/24/09 00:00 1.00E+00{ 02/24/09-12:48 YES'
02 FE:55 “MBL BLANK pCilg 4.20E+00) B8.18E+00| 9:13E+00 ‘ 02/24/09 00:00 1.00E+00]  02/24/09 13:22 NO
03 FE:55 oup UM-2008-12-17-01 pCilg -7.20E-01| 2.54E+00| 3.86E+00 oK 01/09/09 00:00 2.97E+01(  02/24/09 14:22 NO
04 FE:55 - DO UM:-2008-12:17:01 pClig -5.29E-01| '2.43E+00{ 3.88E+00 01/09/09 00:00 2.97E+01|.  02/24/09 15:24 NO
05 FE-55 - TRG ‘UM-2009-02-06-02 .pCilg “1.46E+00| 3.24E+00| 3.87E+00 ‘02/11/08 00:00 .3.05E+01| 02/24/09 16:30 NO
06 FE-55 . - TRG ‘UM-2009.02:06:03 ‘pCilg -3.86E-01| 2.07E+00{ 3.37E+00 02/17/09 00:00 3.61E+01| 02/24/09°17:30 NO
07 FE:55 "“TRG ‘UM-2008-02-06-03 pCi/g 4.72E-01| 2.55E+00| 4.18E+00 02/13/09 00:00 2.86E+01| 02/24/09 18:33- ©| NO
T
R

Yo
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Eberlifie Services:

Preliminary Data Report & Analytical Calculations

Printed: 2/25/2009 1:31 PM

Oak Ridge Faboratory “Work Order: 09_021 0 4-G'amm 3-1 Page 1 of 1
Fracion Nueitde. Dese lde:i:::;tlon ‘nie, | Resuts fenorEsumad oA Khown P il Py irived pris oountird | identified
01 C0-60 Lcs © o Les pClig 1.306+02] 6,04E+00| 5228901] t1.23Ee02| 10541 | OK 02/24/09'00:00 100E+00] 02/24/00 14:88. | YES
01 i LCS: l_.<§§ o pCllg 8158401} '5.30E400( 471E.01| 7.84E+01] 108,89 OK 02/24/08 00:00 1.00E+00) 02/24/0814:56 | YES
02 CE139 MBL BLANK peirg 5.06E-03| 1.76E02] 3.08E-02 02/24/09 00:00 1.00E+00| o02/24/08 44:37 | NO
02 ~ Co-6o MBL BLANK - |._pClig | -3.88E-03 3.63E-02| 6.60E-02 02/24/08 00:00 1.00E+00| 02124/0914:37 | NO
02 " csa3s MBL. BLANK ‘pCilg 1.92E02| 3.02E-02| 5.80E-02 - 02124/09 00:00 1.00E+00] 02124109 14:37 | NO
02 EU-152 MBL. BLANK pClig -4.78E02] 1.70E-01| 3.46E-01 02/24/09 00:00 1.00E+00|  02/24/08 14:37 NO
02 EU-184 MBL _BLANK pCilg | +141E-02] 8.19E-02| 1.§8E-01, 02/24/09 00:00 1.00E+00]  02/24/09 14:37 NO
02 MN-54 MBL BLANK pClg 1.42E-02{ 2.83E02| 5.88E-02 02/24/09 00:00 1.00E+00| 02/24/00 14:37 NO
03 CE:139 oup UM-2008-12-17-01 pCilg, «1.48€:02| 2.81E-02| 4.68E-02 ’ 01/09/09 00:00 TATE+02]  02/24/0915:28 NO
03 co-60 oup UM-2008-12é1Z:61 pCifg 2.56E-02). ‘3.1ME-02| 5.97E-02 ANV 01/08/08 00:00° TA7E+02| 0212400 15:28 | NO_
03 cs-134 pup UM-2008-12-17-04 pCilg | 1.33E-03| 2:.30E-02| 3,83E-02 INV 01/09/09 00:00 7.47E+02|  02/24/09 15:28 R
03 EU-152 ouP UM-2008-12-17-01 :pClig -8.82E-02| '2.08E-01| 3.14E-01 01/09/09 00:00 7.47E+02| 02124700 15:28 Nu
.03 EU-154 DUP .UM-2008-12:1 7_-,61‘ pClig 1.65E-02) 7.33E-02) 1.36E-04 OK 01/09/09 00:00 T.4TE+02|  02/24/09 15:28 NO
03 MN-54 oup: UM-2008-12-17-01 pClig 2.06E-02| 2.T1E-02| 5.22E-02 : 01/09/09 00:00 T.47TE+02|  02/24/09 18:28 NO
04 ‘CE-139 DO -U_M:znos-nzj-ﬁm pClg: 1.30E-02] 2.78E-02( -4.83E-02], 01/08/08 00:00 7.47E+02)  02/24/09 16:33 ‘NO
04 Co-60 Do UM-2008-12-17:01 pClg 1.60E-03| 2.77E-02 5.04E-02 01/09/03 00:00 7.47E402| 02/24/0916:33- | NO
04 cS-134 DO UM-2008-12-17-01 pClig 5:2103| 2.57€-02] 4.30E-02 -~ 01/09/09 00:00 747E+02] 022408 16:33 | NO
04 Eu-152 00 UM:2008-12-17-01 pCug | 249601 22101 3.47E.01 01/09/08 00:00 TATE+02| 02/24/0918:33 | NO
04 EU-154 Do UM-2008-12-17-01. pCirg 2.426-02| Bi37E-02| 1.53E-01] 01/08/08 00300 TA47E+02|  02/24/09 16:33 NO
04 MN:54 0o _UM-2008-12-17-011 pCllg 244E.02| 2.82E-02] 4.82E-02 01/08/09 00;00 7.47E402|  02/24/09 16:33 YES
05 CE413% .. | TRG’ _UM-2009-62-06-02 ° pCiig 1.80B-02] 2.34E%02] .3:87€-02) 02/44/08 00:00 8.73E+02| 02/24/09 45:27 NO
05 CO-80 TRG UM-2009-02-08-02 pClig 7.64E-02| 3.19E-02| 6,51E-02 02/11/08 00:00 6.738+02| 02/24/0915:27 YES
05 Cs-134 TRG UM-2009-02-08-02 pClg | 4:79E-02| 3.03€-02. 5.38E-02 02/11/09 00:00 6.73B+02| 02/24/0818:27 | NO.
05 EU-152 TRG UM-2009-02-08-02' pclg SA0E-G1] 1.49E-D1| 3.58E-01 02/11/08 00:00 8,73E+02]  02/24/09-15:27 YES
05, EU-1s4 | TRG UM-2009:02-06-02 Tpcllg | mseeb2| 1.08E-01] 1.77E01 02/11/09 00:00 6.738+02] oz24/0013:27 | NO
) ‘05 MN.34 TRG um-zooe-’oz-os-'ozv pClig: :2;30E-04) '2.90E-02| 5.38E.02 02/11/09 00:00 6.73B+02] 02/24/09 15:27 NO—
06 CE:139 TRG UM-2002-02:08-03- pCVg | 1.25E:02] 4.03E-0Z} T7.04E-02 02/17/09 08:00 8.82E+02| 02/24/09 15:38 )
06 €0-60 TRG UM:-2009-02-06-03 pClig 7.07TE-02] 8.29E-02{ 1.S8E-01 02/17/09 00:00 6.82E+02| 02/24/09 15:38 | NO T
06 cS-134 TRG 'UM-zpqs:ozS;-oa pCWg. | 1.87E-02| 6€.21E-02| 1.00E01 02/17/09 00:00 -8.82E+02]  02/24/09 15:38 -NO
06, EU:152 TRG UM-2008-02-06-03 pCilg 9.04:01] 8.11E:01| 1.00E+00 02/17/09 00:00 ‘8.82E402] 02/24/0915:38 | ‘NO
06 EU-154 “TRG: UM.2009-02:06:03 oClg | 4.91E-02] 461E-01| 2:99E-01 02/17109 00:00 8.82E+02|  02/24/09 15:38 NO
06 MN-54- "TRG: UM-2008-02-06-03 pCig 2.026-02( B.08E-02( 1.11E-01 02/17/09 00:00 6.82E402|  02/24/09 48:38 NO
07 ‘CE-139 TRG' ‘u_i\i;éoosm-oém ;psﬁilu_- “,17E-02] 4.08E-02[ 6.93E-02 02/13/09 00:00 6.61E+02| 02/24/09 18:39 NO
07 Co-60° TRG. |  UM-2009:02-06-04 pClig 4.62E-02| 8,18E-02| 1.32E-01 02/13/09 00:00 8.61E+02| o02/24/00'16:39 | 'NO
07 Cs-134  |'TRG UM-2009-02-06-04 ‘pCilg | 7.50E-03] 5.00E:02| ©.39E:02 02113108 00:00 |  8.61E+02] 02124700 16:39 | NO
07 EU.182 TRG UM-2009:02.08.04 pClg 2.878.01] 3.48E.01] 7.85B04 02/13/69.00:00 0.81E+02] .02/24/00 16139 .| NO
07 EU-154 “IRG UM.2009-02-06-04 wClg “-613E-03| 1.81E-01| '3.00E-01 02/13109 00:00 661E+02| 022400 18:38 | NO
‘ 07 MN-54 TRG UM-2009-02-06-04 " pCifg 5.79E:03] G6.36E:02] 1.13E-01 02/13/09 00:00 6.61E+02] 02/24/00'16:39° | NO
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OAK RIDGE INSTITUTE FOR SCIENCE AND EDUCATION
June 1, 2009

Mr. Jeremy Tapp

U.S. Nuclear Regulatory Commission
Region IT1

2443 Warrenville Road

Lisle, IL 60532-4351

ORISE CONTRACT NO. DE-AC05-060R23100

SUBJECT: LETTER REPORT FOR ANALYTICAL RESULTS FOR TWO SOIL
SAMPLES AND ONE CONCRETE SAMPLE FROM THE FORD
REACTOR AT THE UNIVERSITY OF MICHIGAN, ANN ARBOR,
MICHIGAN
[05000002/2009002) (RFTA NO. 09-001)
DCN: 1790-LR-01-0

Dear Mr. Tapp:

The Oak Ridge Institute for Science and Education (ORISE) received two soil samples and one
concrete sample on March 26, 2009. The samples were associated with the Ford Reactor at the
University of Michigan in Ann Arbor, Michigan. The samples were analyzed by gamma spectroscopy
for cobalt-60 with a requested detection limit of 0.4 pCi/g and for curopium-152 with a requested
detection limit of 1.0 pCi/g. Tron-55(F¢-55) analysis was also requested with a detection limit of

1,000 pCi/g. The sample identifications are presented in ‘Iable 1, the data for gamma spectroscopy are
presented in Table 2, and the FFe-55 data are presented in Table 3. The pertinent procedure references
are included with the respective data tables.

This letter report was delaved duc to analytical problems associated with the Fe-55 analysis. We
apologize for the delay, but we belicve this was necessary to achieve more defensible analytical results.

ORISE’s Quality Control (QC) requirements were met for these analyses. The QC files are available for
your review upon request.

My contact information is listed below. You may also contact Wade Ivey at 865.576.9184 with any
questions or comments.

Sincerely,

Ol (ot

Dale Condra, Manager

Laboratory
RDC:\WPI:bf
Enclosures
c: T. Carter, NRC/FSME/DWMEP 7]18 L. Abelquist, ORISI
T. Patterson, NRC/FSME/TWFEN 8D42 T. Vitkus, ORISE
W. Snell, NRC Region T1I File 1790
Distribution approval and concurrence : la’liu%s}
‘I'cchnical Review
Quality Review LA
P. O. Box 117 Voice: 865.241.3242 Fax: 865.241.3248 E-mail: Dale.Condra@orau.org

Oak Ridge, TN 37831




TABLE 1

SAMPLE IDENTIFICATIONS
AND COLLECTION DATA
FORD REACTOR
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN
ORISE NRC Region III lecti Collection
Sample ID Sample ID - T Time
179050001 UOM-09-1-01 3/25/2009 11:12 AM
179050002 UOM-09-1-02 3/25/2009 11:27 AM
1790M0001 UOM-09-1-03 3/25/2009 12:15 PM

Ford Reactor/University of Michigan

1790-LR-01-0




TABLE 2

CONCENTRATIONS OF SELECTED
GAMMA EMITTING RADIONUCLIDES
IN SOIL AND CONCRETE SAMPLES
BY GAMMA SPECTROSCOPY CP1, REVISION 16
FORD REACTOR - ‘
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

R Radionuclide Concentrations, TPUs, and
ORISE NRC Region 111 ;

Sample ID Sample ID - __MDCs" (pCi/g)
| Co-60 Eu-152

179050001 UOM-09-1-01 | 003 + 0.03° , 003]| 002 '+ 001 , 003
179050002 UOM-09-1-02 | 001 + 0.02 , 0.03] 006 * 002 , 0.04
1790M0001 | UOM-09-1-03 | 0.04 + 0.03 , 0.05] 008 + 003 , 0.06

“The MDCs af¢ after the comma. _
®Uncertainties represent the 95% confidence level, based on total propagated uncertainties.

Ford Reactor/University of Michgan _ 1790:LR-010



TABLE 3

CONCENTRATIONS OF IRON-55
IN SOIL AND CONCRETE SAMPLES
BY LIQUID SCINTILLATION ANALYSIS
AP16, REVISION 1; CP4, REVISION 3

FORD REACTOR
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN
R Fe-5 itrati
ORISE | NRC Region III frPSUC"::"MD (;’ s
ample ID mple ID 'S, and. s
Sample Samp ¢ (PpCi/g wet weight)
179050001 UOM-09-1-01 03 + 14 . 24
- 17900002 UOM-09-1-02 0.7 + 1.4 , 24
~ 1790M0001 UOM-09-1-03 | 07 % 13 , 23
*The MDCs are after the comma. -

®Uncertainties represenit the 95% confidence level, based on total propigated uncertainties.

Fétd Reactor/University of Michigan . : . 1790-LR-01-4



