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1. Introduction

Samples were collected from Ford Nuclear Reactor (FNR) storm drain and sanitary sewer lines
during 2007 as part of the Decommissioning Phase Characterization. These samples were
collected from drain traps and cleanouts of both systems. This report describes the samples and
presents the results. It also provides background information on the storm drains and their
present configuration following Decommissioning dismantlement activities.

2. System Description

The FNR storm sewer (storm drains) received water from FNR roof drains and from several
drains originating inside the FNR. Storm sewer piping exits the FNR at three locations on the
Beanm Port Floor. These connect to a storm sewer line that runs around the perimeter of the
building below grade and connects to a campus main N-S line located just west of the FNR.
During FNR operation, the Cold Sump in the Basement received water from floor drains and
overflow from the Hot Sump. The FNR process flow diagram shows a connection from the Cold
Sump to the storm sewer [Smith 1955].

There are four roof drains that enter the FNR storm sewer system. Two drains on the main roof
connect to a line on the Pool Floor ceiling (Room 3101A) which drops to the Beam Port Floor.
This line exits the FNR to the external sanitary sewer at the SW comer of the Beam Port Floor. A
single drain originates on the FNR Roof above the Third Floor, north of the Cooling Tower. It
drops to the ceiling of Room 3104, then to the North Vertical Pipe Chase. This vertical line joins
the Cooling Tower Sump Overflow drain inside the pipe chase and then exits the FNR to the
external storm sewer at the north side of the building just above the Beam Port Floor elevation. A
single drain originates on the FNR Roof above the third floor east of the Cooling Tower. It enters
the FNR building in the ceiling of Room 3102 and then drops to the Beam Port Floor through the
East Vertical Pipe Chase and exits the FNR to the external storm sewer at the SE comer. A
former Secondary System emergency blowdown drain connected to the storm sewer through a
10 inch drain connection located on the east side of the Beam Port Floor. This connection is
currently capped with a blank flange. A schematic of the FNR storm sewer connections is shown
in Exhibit 1.

There were two paths for FNR waste water to the Ann Arbor sanitary sewer system:

a. During FNR operation, waste water from the Reactor Pool and floor drains (via the Hot
Sump) was routed to three retention tanks in the PML. The water from the PML Retention
Tanks was filtered and processed through ion exchange columns and released to the
sanitary sewer piping in the PML Basement Piping Tunnel. This waste water was monitored
and then released to an Ann Arbor sanitary sewer system main south of the PML.

b. The sanitary sewer that directly serviced the FNR received waste water from janitor sinks,
toilets, showers and lavatories in the FNR. These connect to a sewer line which exits the
building near the SE comer of the Beam Port Floor. The line then runs north and west
outside the building (below grade) and connects to the N-S sewer trunk line at a man-hole
located just west of the FNR.
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The sanitary sewer release path from the FNR through the PML (Path a., described above) was
investigated in the 2003 FNR Characterization Survey and found to be not impacted by FNR
licensed radioactive materials [Ch2 2004]. The PML sanitary sewer was removed from the scope
of the FNR Decommissioning. All the remaining connections to the FNR sanitary sewer (Path
b.) originated in the 2"d Floor Restrooms and Janitor's Closet. Drains from lavatories, toilets and
a urinal (a total of six) connected to a horizontal header in the East Pipe Chase which
transitioned to a vertical line which dropped to the sanitary sewer connection on the east wall
next to the Beam Port Floor Janitor closet. All the drain piping that connected the 2"d floor
restroom lavatories, urinals and commodes to the sanitary sewer has been removed in 2007. The
floor, shower and 2nd floor Janitor's closet drains remain.

Two floor drains and one capped drain from Room 2111 drained to a common 4 in. line located
in the Beam Port Floor overhead just south of the North Stairwell. This line connects to the
vertical drain from the FNR roof in the North Pipe Tunnel. The Room 2111 floor drain piping
was removed during decommissioning and no characterization was performed.

Most piping for roof drains and sanitary drains within the FNR is carbon steel. Both the roof
drain and sanitary drains transition to cast iron sewer piping (4 and 6 in.) prior to exiting the
FNR.

3. System History and Previous Characterization

From the start of operations in 1957 until 1991, liquid effluents from the FNR were routinely
released through the PML sanitary sewer via the retention tanks in the PML.' During the 2003
FNR Characterization survey, the sanitary sewer system was investigated. Samples were
collected from five locations in the sanitary sewer. They were:

" drain line at exit from the PML
• Manhole outside PML where sewer joins main campus trunk line
" Manhole midway between campus and municipal treatment facility
* Manhole near municipal treatment facility
" Manhole upstream of PML sewer outlet connection

The 2004 Characterization Survey Report stated that "none of the sanitary system samples
contained positive concentrations of radionuclides; this indicates that the system is not impacted
by licensed operations". The storm drain system and the sanitary sewer system within the FNR
were not investigated.

The Historical Site Assessment (HSA) report did not address the sanitary sewer or storm sewer
systems inside the FNR or the respective sewer lines immediately downstream of the FNR.

I University of Michigan, Ford Nuclear Reactor Decommissioning Plan, Rev 1, 2006. § 2.1.2.3
describes the historical operation of the retention tanks in the PML and the PML sanitary sewer as the
liquid effluent release path from FNR operations.
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4. Sampling Basis

Selection of sampling locations considers potential contamination sources and waste water travel
paths in the FNR storm and sanitary drain piping. Sources and potential pathways are:

Storm Sewer System: Potential sources for release of contaminated waste water from
FNR operations to the storm sewer system were:

" Basement and Beam Port Floor flood events involving reactor pool water
• overflow from the Hot Sump to the Cold Sump
• waste water from floor drains in the HVAC equipment room (Rm 2111).

Other sources of water from the FNR to the storm drain system are the roof drains;
Cooling Tower Sump overflow and secondary system blowdown, but these water sources
have a low contamination probability.

Sanitary Sewer System: Potential sources of contaminated waste water to the FNR
sanitary sewer system include the 2 d floor janitor closet drain, restroom floor and shower
drains, lavatories and toilets in the FNR.

The approach to characterization of FNR storm and sanitary systems is to collect samples of
material; sediment and corrosion-scale from clean-outs where storm and sanitary sewer lines exit
the FNR. Non-destructive means are used to gain access - the goal is to maintain the roof drains
and the main sanitary lines functional.

5. Description of Samples

Six sample locations for the storm drains and five sample locations for sanitary drains were
identified and samples were collected from all but one location. The proposed sample location at
the North Pipe Chase exit to the storm sewer, the pipe cleanout was "frozen" (corroded) in place,
so this location was not sampled. Table I lists the samples that were collected. As seen in the
table. Most sampling locations yielded only a small amount of material - this limits the
analytical sensitivity or minimum detectable activity concentrations that can be achieved.

The samples were shipped to a vendor laboratory for analysis. The analyses requested were:
tritium, C- 14 and gamma spectroscopy.
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Table 1, Storm Drain and Sanitary Sewer Characterization Samples

Sample Location -Description Sample Date FNRDP Sample Sample Eberline Work
ID Description Order

Storm Drain - Main FNR Roof Drain 10/10/07 CH-2007-10-10-01 Sludge in 20 ml 07-10110
clean-out where line exits the FNR at vial
the SW comer of Beam Port Floor
(STM DRN-OIA)
Storm Drain - Emergency drain 10/10/07 CH-2007-10-10-03 Dry scale and 07-10110
connection, E side of Beam Port Floor rust in 20 ml
(STM DRN-03A) vial
Storm Drain - East Roof Drain line 11/06/07 CH-2007-11-06-01 Dry residue- 07-11061
clean-out, Beam Port Floor SE corner scrapings in 20
where line exits FNR to Storm Drain ml vial
(adjacent to Janitor's Closet (STM
DRN-04A)
Storm Drain - Manhole west of FNR 10/16/07 CH-2007-10-16-01 Sludge in 20 ml 07-10110
just west of Storage Ports (STM DRN- vial
05A)
Storn Drain -Manhole west of FNR 10/16/07 CH-2007-10-16-02 Sludge in 20 ml 07-10110
just west of Storage Ports (STM DRN- vial
05B)
Sanitary Drain - Sanitary drain line 11/6/07 CH-2007-11-06-02 Dry dark brown 07-11061
clean-out, Beam Port Floor SE comer scale-scrapings
where the line exits the FNR to the in 20 ml vial
Sanitary Sewer (adjacent to Janitor's
Closet) (SAN DRN-0 IA)
Sanitary Drain - Second Floor Janitor's 10/11/07 CH-2007-10-10-06 Sludge- 07-10110
closet Floor Drain trap in ceiling on scrapings -10
Beam Port Floor. (SAN DRN-02A) _ml in 20 ml vial
Sanitary Drain - Women's 2 "d Floor 10/10/07 CH-2007-10-10-05 Dry scale-rust 07-10110
Restroom shower drain trap on Beam in 20 ml vial
Port Floor Janitor's Closet ceiling (SAN
DRN-03A)
Sanitary Drain - Men's 2 nd Floor 10/10/07 CH-2007-10-10-07 Water and 07-10110
Restroom shower drain trap on Beam sediment in 20
Port Floor ceiling (SAN DRN-04A) ml vial
Sanitary Drain - Manhole west of FNR 10/17/07 CH-2007-10-17-05 - ½2 gallon of 07-10112
just west of Storage Ports (SAN DRN- clear liquid
05A) (water) in 1 gal.

container
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6. Sample Results

The vendor laboratory reported radionuclide concentrations below MDA for all radionuclides in
six of the ten samples. Results above MDA were reported in three storm drain samples and in
two sanitary sewer samples. Tables 2 and 3 identify the samples and radionuclides reported as
"detected" in the storm drain and sanitary sewer samples, respectively. Each sample result
reported as > MDA is discussed below.

Table 2, Storm Drain Sample Screening - Results > M)DA

Sample Location Sample ID Sample AnalyteDate Anlt

Main Roof Dram Uranium-
Cleanout SW BP 10/10/2007
Floor Bldg Exit (3) 10-10-01 235

Emergency Storm i
Drain Connection CH-2007- 10/10/2007 Cobalt-60
BP Floor, E Side (4) 10-10-03

East Roof Drain
Cleanout SE B.P C1-06 11/6/2007 Carbon-14
Floor Bldg Exit (5) 11-06-01A
East Roof Drain
Cleanout SE BP C)1 06 7 11/6/2007 Cesium-137
Floor Bldg Exit ( 11-06-01A
East Roof Drain
Cleanout SE BP C1-06- 11/6/2007 Tritium
Floor(5) 11-06-0A
Table 2 Notes:

1. CSU is combined standard uncertainty, at the one-sigma level.
2. MDA is minimum detectable activity concentration.

pCi/g

Resul CS1(2)Result i CSL.I MDA

4.14E+00 I 2.06E+00

2.15E+00 1 3.40E-0 I

2.14E+00

1.06E+00

1.23E+00

-f[

3.82E-01I1.42E+00

-F..

6.83E+00 1.59E.+00 2.60E+00

4.23E+00I6.22E+00 1.34E+00

3. The vendor laboratory report interpreted that sample CH-2007-10-10-01 demonstrated slightly
positive results for U-235 (by gamma spectroscopy) [Eberline Work Order Report 07-10110,
11/6/071.

4. The vendor laboratory report interpreted that sample CH-2007-10-10-03 demonstrated slightly
positive results for Co-60 [Eberline Work Order Report 07-10110, 11/6/07].

5. The vendor laboratory report interpreted that sample CH-2007-11-06-01A demonstrated slightly
positive results for C-14, Cs-137 and tritium [Eberline Work Order Report 07-11061, 11/30/07].

The sample from the main roof drain connection to the storm sewer (CH-2007-10-10-01)
reported a U-235 concentration of 4.14 pCi/g. This sample also reported 0.5 pCi/g for the
"duplicate" analysis; within the two-sigma error band of 4.14 ± 4 pCi/g. This sample result was
obtained by gamma spectroscopy, which has relatively poor detection sensitivity for U-235 at
environmental levels.- Further, a sample upstream in the roof drain catch basin did not show
detectable U-235 (see Characterization Package SP-017). It is concluded that this result is not a
true "detect".

Personal communication, Mike McDougal, Laboratory Manager, Eberline Services, Oak Ridge, TN., 11/12/07.
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The reported value for C-14 (1.42 ± 0.8 pCi/g) in the East Roof Drain cleanout sample is
considered to be a non-detect. It is only slightly > MDA and the MDA is well within the two-
sigma uncertainty band. The tritium result from this sample (6.22 : 2.7 pCi/g) is also judged to
be a non-detect - the MDA value is within the sample result uncertainty band. The result
reported for Co-60 (2.15 ± 0.7 pCi/g) in the emergency storm drain sample from the connection
to the storm sewer (Sample No. CH-2007-10-10-03) is considered to be a true detect. Similarly,
the reported result for Cs-137 in the East Roof Drain cleanout at the storm drain exit (6.83 ±3.2
pCi/g) is considered to be a true detect.

Table 3, Sanitary Sewer Sample Screening - Results > MDA

Sample Location pCi/g
Sample ID Sample Analyte

SampleD Date Result I CSU ' MDA 2'

Women's 2 nd FloorRes RomShwe 1-1-0CH-2007- 1/020 I
Rest Room Shower 10/10/2007 Cobalt-60 2.08E+00 3.63E-01 1.03E+00

Drain Trap 3) 1. _

Sanitary Drain C I

Cleanout SE BP 11/6/2007 Carbon-14 9.02E+00 i 3.64E-01 9.37E-01
Floor Bldg Exit (4) 11-06-02A

Sanitary Drain CH20071
Cleanout SE BP I-2- 1/6/200 Tritium 7.73E+00 I .28E+00 3.94E+0

Floor Bldg Exit (4) 11-06-02A

Table 3 Notes:
1. CSU is combined standard uncertainty, at the one-sigma level.
2. MDA is minimum detectable activity concentration.
3. The vendor laboratory report interpreted that sample CH-2007-10-10-05 demonstrated slightly

positive results for Co-60 [Eberline Work Order Report 07-10110, 11/6/07].
4. The vendor laboratory report interpreted that sample CH-2007-11-06-02A demonstrated slightly

positive results for C-14 and tritium [Eberline Work Order Report 07-11061 11/30/07].

The sanitary sewer sample results reported to be > MDA are considered to be true detects. The
lower limits of the error bands are above the MDA for all thee results. No DCGLs have been
established for licensed radioactive material in FNR storm and sanitary drains. For reference, the
NRC default screening level DCGLs for surface soil are shown in Table 4. It is seen that all the
sample positive results are below the soil DCGLs. It is noted that no FNR licensed radionuclides
were detected in samples collected from the storm and sanitary sewer mains immediately
downstream of the FNR.

Table 4, NRC Screening Level DCGLs for Surface Soil

Radionuclide DCGL (pCi/g)
C-14 12
tritium 110
Co-60 3.8
Cs-137 11
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Exhibit 1

-NR STORM SEWER CONNECTIONS AS OF 12/9/97

Vent (outside)
ooi Drain

T76,jSte-
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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. I that was used to store two large Pu 238 1Be 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 238Be sources were
capable of producing approximately 1.7E+8 neutrons sec-1 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:

* Contaminated surfaces and debris inside the storage ports from reactor equipment
* Activated soils surrounding Storage Port No. I
* Concrete surfaces that may have been within the radius of influence from the Pu2 38 Be

sources in Storage Port No. I and become partially activated

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

" Installation of sheet piling to establish the northern, western and southern limits of the
approximately 10' by 52' excavation.

" 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 I through 3 was removed for disposal.

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

• The concrete support wall around Storage Port Nos. I 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 Pu238 Be sources had been stored in
Storage Port No. I. confirmation soil samples of the area under the former Storage Port No. I
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. I that had been used to house high level neutron
sources in the form of pu 238Be. The final status survey supports the conclusion that all remedial
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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'-l0" 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 I).

Figure 1, Storage Ports numbering system starting with no. I to the south and ending with
no. 50 to the north

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 I 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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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 4, Plan view of Storage Port design (January 1958)

Figure 5, Storage Ports under Construction - view from NE corner looking toward SW and
showing location of Storage Port No. I
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Figure 6, Plan view of Storage Port design (January 1958)

Figure 7, Section view of Storage Port design looking from north to south (January 1958)

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
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was Storage Port No. I that was used to store two large Pu238 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 Pu238Be sources were capable of
producing approximately 1.7E+8 neutrons sec-1 (from the paper work provided by Monsanto
with the sources) which would be spread 4a from the source in all directions such that at 8 cm
from the source, neutron flux in air would be approximately 6E+5 neutrons cm2 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:

* Contaminated surfaces and debris inside the storage ports from reactor equipment
* Activated soils surrounding Storage Port No. I
* Concrete surfaces that may have been within the radius of influence from the Pu 238 Be

sources in Storage Port No. I 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 I 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:
* Storage Port No. 1: The activation of the carbon steel wall of by the Pu 23 8Be sources

yielded a peak activity approximately 2" in from the end of the storage port. This agreed
with operational knowledge that the Pu238 Be sources were stored approximately one to
two feet from the end of the storage port. Removable activity was found at one survey
point.

* 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.

* 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.

* 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/ IOOcm2  Number Scan dpm/100cm2

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 a 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 @ ]Oft 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 @ 6ft 73

Port 19 300-350 <MDA Port 44 300-350 22

Port 20 1000 4-10 ft <MDA Port 45 1100 @ 9 ft 1 690 IW
Port 21 300-350 <MDA Port 46 300-500 all 119

v

Port 22 300-350 <MDA Port 47 300-350 25
Port 23 300-350 <MDA Port 48 1300-9200@ lOft 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 ]
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. I that may
have become activated due to proximity to the Pu 238Be 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
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
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following site for information:
http:/Hserc.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 I OE-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 I Activity

Ta rget
Natural Activation isotope % Activation Cross Half Life (d-
Element Concentration Radionuclide abundance Section (barn) days, a-years)

Activation by Thermal Neutrons

Iron 15325 jtg/g Fe-55 5.8 2.25 2.7 a

Eu-152 47.8 5900 12.4 a
Europium 0.60 p./ Eu- 154 52.2 390 8.5 a

Cobalt 5.0pjg/g Co-60 100 37.2 5.272 a

Cesium 0.92 [tg/g Cs- 134 100 29 2.06 a

Barium 292 ptg/g Ba-133 0.095 8.5 10.4 a
La-137 0.193 7.25 60,000 a

Cerium 26 pg/g Ce-139 0.26 1.1 137.5 d

Chromium 5.0 gg/g None2  
- -

Antimony 0.53 Itg/g None2

Hafnium 0.0044 ýtg/g None: I

'Cornell University, Geol. 655 Isotope Geochemistry.Lecture 7. Spring 2003. GEOCHRONOLOGY IllTHE 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
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Target
Natural Activation isotope % Activation Cross Half Life (d-
Element Concentration Radionuclide abundance Section (barn) days, a-years)

Neodymium 13 jig/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 ttg/g None2  - -

Scandium 4.7 pg/g None2

Strontium 202 pg/g None2  
- -

Tantalum 310 [tg/g Ta-182 99.998 21 115 d

Terbium 349 gg/g None - -

Zinc 48 [Lg/g Zn-65 48.9 0.78 243.7 d

Zirconium 160 jg/g Zr-93 17.11 260 x 10-3 1.5 x 106 a
Sn- 113 0.96 1.15 115.1 d

Sn- I 19m 24.03 16 x 10-3 245 d
Sn-121m 32.85 1 x 10.3 50a

Tin 5.5 pig/g Sn-123 4.72 180 x 10-3 129.2 d
Sm-145 3.1 0.7 340 d
Sm-151 7.4 102 93 a

Samarium 4.5 gg/g Eu- 155 22.8 5.5 4.96 a

Gadolinium 3.8 jig/g Gd-153 0.2 1100 241.5 d

Lutetium 0.32 gtg/g Lu-1771n 2.6 7 161 d
Activation by Fast Neutrons

Iron 15325 [tg/g Mn-54 5.8 82.5 X 10.- 312.5 d
Barium 292 [tg/g Cs- 134 2.42

Hafnium 0.0044 ptg/g La-137 0.17 2.2 x 103 1.37 a
Nickel 12 .g/g Co-60 4.4 x 10- 5.272 a

Terbium 349 [ig/g Tb-158 100 3.2 x 10- 150 a
Molybdenum 1.5 pg/g Tc-99 23.78 130 x 10 2.15 x 10a

Tin 5.5 ptgig Sb-125 5.8 134 x 10-_ 2.77 a
2No 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 Pu238Be source is described by the activation equation:

=C 0.6023* a0,. )* 2( ig Pg, g Ix10 6 * MW)l , r"'-h' " ..
l''-;:''" * 2

Where:
*Cpg,,g is the concentration of the element in the soil surrounding the storage port
* a% is the abundance of the isotope of the radionuclide to be measured
* MW is the atomic weight of the element

0 0 is the neutron flux from the pu238Be source
u Ua is the cross section for the corresponding reaction

• ir-adiation is the length of time the soil was exposed to neutrons from the Pu238Be source
* tdecqy is the length of time after the irradiation the soil decayed before being excavated
* TI 2 is the half-life of the activation product

Page 12 of 27



Ford Nuclear Reactor

Storage Ports - Final Disposition Revision: 00

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-3 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-1 for various radio nuclides listed in Table 6.91 of NUREG 5512 Vol 3
(1999), Residual Radioactive Contamination/fom 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~ 1) EPA Consultation Typical MDA (pCi g- )

equivalent to 25 mrern rigger(pCi g' for 50,000 second
yr-1 for Residual Soil analysisContamination aayi

Mn-54 13.9 69 3 x 10-2
Fe-55 9,350 269,000 N/A
Co-60 3.68 4 3 x 10 -

Ba-133 5 x 10-2
Cs-134 5.36 16 3 x 10-2
Eu- 152 8.66 4 5 x t0--

Eu- 154 8.0 5 5 x 10-2

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 1.77 x 10- 2  13.9
Fe-55 Not Identified Not Detectable 9,350
Co-60 Not Identified 1.76 x 10.2 3.68
Ba-133 Not Identified 2.73 x 10-2
Cs-134 Not Identified 1.90 x 10-2  5.36
Eu-152 Not Identified 2.88 x 10-2 8.66
Eu-154 Not Identified 2.05 x 10--2 8.0

Characterization of Neutron Activated Soil around Storage Port 1

In September 2008 three soil samples were collected along Storage Port No. I, approximately
1.5* from the end of the pipe where the Pu2 381Be 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. I 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
and down to Storage Port No. I where sample number UM2008-12-18-01 was collected. All
samples were processed following ASTM (2005) C 999, Soil Sample Preparation./br the
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Determination of Radionuclides. The material was dried for two days at I 10 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- 3 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 238Be 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

Default Screening
Identified Measured Minimum Detectable Valu STbee3

Radionuclide Concentration (pCi g-') 3 Activity (pCi g') (pCiVgal )

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 -II' [calculated unity factor of 0.031

Mn-54 1.31 x 10-2 1.30 x 10-2 13.9
Fe-55 1.6 9,350
Co-60 2.52 x 10.2 2.34 x 10-2 3.68
Ba-133 Not Identified 3.06 x 10.2
Cs-134 Not Identified 2.14 x 10-2 5.36
Eu-152 0.257 4.08 x 102- 8.66
Eu-154 Not Identified 2.63 x 10.2 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' Icalculated unity factor of 0.041

Mn-54 Not Identified 1.96 x 10-2 13.9
Fe-55 1.6 9,350
Co-60 2.42 x 10-2 2.05 x 10-2 3.68
Ba-133 Not Identified 3.02 x 10.2

Cs-134 Not Identified 2.11 x 10.2 5.36
Eu-152 0.194 3.78 x 10-2 8.66
Eu-154 Not Identified 2.53 x 10-2 8.0

Sample No. UM2008-12-18-01: Hand dug soil from within 6 inches of Storage Port
No. I - Icalculated unity factor of 0.371

Mn-54 <MDA 2.2 x 10z 13.9
Fe-55 2.9 9,350
Co-60 0.462 2.61 x 10.2 3.68
Ba-133 Not Identified 3.19 x 10-2
Cs-134 2.77 x 10-2 1.59 x 10-2 5.36
Eu-152 2.08 6.37 x 10-2 8.66
Eu-154 < MDA 5.35 x 10.2 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. I but not to the extent the soil exceeds
the Default Screening Values of Table 6.91 in NUREG 5512.

Because the default screening values are based on an assumption that there is at least a I 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

3 Fe-55 Estimated by activation calculation bases upon measured Cu-i152 and Co-60 concentrations
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200' south of the storage port location, the groundwater zone was 25' (7.7 m) below the depth of
Storage Port No. I.
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Figure 8, Depth to Groundwater Determination

Characterization of'Neutron Activated Concrete around Storaze Port No. I
Samples of the concrete from the wall supporting the west end of Storage Port No. I were
collected to analyze for isotopes that may have been activated by the storage of the pu 23Be
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, I"
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).

Page 15 of 27



Ford Nuclear Reactor

Storage Ports - Final Disposition Revision: 00

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! g-')
Sample No. UM2009-02-26-01: Concrete wall 12" from centerline of Storage Port No. I
Icalculated unity factor of 0.371

Mn-54 <MDA 1.74 x 10-' 13.9
Fe-55 1.48 11.4 9,350
Co-60 2.75 x 10-' 9.66 x 102 3.68

Ag- 108m 1.32 x 10-2 9.07 x 10.2
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Default Screening
Identified Measured Concentration Minimum Detectable Values - Table 3

Radionuclide (pCi g') Activity (pCi g-1) (pCii g')
Ba-133 6.89 x 10-2 1.02 x 10'
Cs-134 9.35 x 10- 1.05 x 10' 5.36
Eu-152 1.73 3.94 x 10' 8.66
Eu-154 7.48 x 10-2 2.88 x 10' 8.0
Eu-155 3.23 x 10-' 2.09 x 10-1 282

Sample No. tIM2009-03-04-01: Concrete wall 18" from centerline of Storage Port No. I
[calculated unity factor of 0.11

Mn-54 2.33 x 10-' 1.43 x 10' 13.9
Fe-55 <MDA 10.5 9,350
Co-60 8.9 x 10-2 8.18 x 10.2 3.68

Ag-108m 1.28 x 10.2 6.94 x 10-2

Ba-133 <MDA 7.56 x 10.2
Cs-134 3.59 x 10-2 8.61 x 10.2 5.36
Eu-152 4.94 x 10-' 6.03 x 10-' 8.66
Eu-154 4.89 x 10.2 2.18 x 10-' 8.0
Eu-155 8.28 x 10.2 1.76 x 101' 282

Results of the analysis indicate some activation of the concrete from the Pu 238Be 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. I
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.
I 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:

" 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.

* 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 I through 3 was removed for disposal.

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

* The concrete support wall around Storage Port Nos. I through 3 was cut and removed
from the excavation for disposal.
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Figure 10, Storage Port excavation zone

Removal of Storaire Port Vent Lines

Seventeen I" 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 Lc 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 StoraLge Ports and Concrele 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. I
exhibited low-level soil activation from the Pu 2381Be 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.
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0

Figure 11, Cutting Storage Ports
wall section removed

Figure 12, Concrete support

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 238Be sources had been stored in
Storage Port No. 1, confirmation soil samples of the area under the former Storage Port No. I
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.

Page 20 of 27



Ford Nuclear Reactor

Storage Ports - Final Disposition Revision: 00

IV
A(6t _15C£AL&

Ufb~ .ALL

q**& Secr,04

Re~AICR-ErI

C A V

CCAMrAAM UCbOR

raO~ff6q S76AAýC, tbAT

Fa~ 09

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 Remainine 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. 216 1. 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.
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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/I00cm2  Number During Scan dpm/100cm 2

Port I <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 Sur'ev and Analvsis around Storagee Port No. I
On April 13, 2009 a survey of the soil and concrete support wall around the former location of
Storage Port No. I 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-3 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).
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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') Concentration (pCig-') Activity (pCi g') (pCii g-1)
Sample No. UM2009-04-24-01: Edge of remaining concrete wall at centerline of removed Storage Port No. 1

Mn-54 <MDA <MDA 3.72 x 10-1 13.9
Fe-55 1.48 <MDA 11.4 9,350
Co-60 2.75 x 10-' <MDA 5.84 x 10- 3.68

Ag-108m 1.32 x 10-2 <MDA 2.9 x 10-2

Ba-133 6.89 x 10-2 <MDA 7.88 x 10-'
Cs-134 9.35 x 10-' <MDA 1.05 x 10.1 5.36
Eu-152 1.73 8.58 x 10-2 7.26 x 10-2 8.66
Eu-154 7.48 x 10-2 <MDA 5.83 x 10-2 8.0
Eu-155 3.23 x 10-' ND ND 282

Following removal of the support wall section for Storage Port No. I the soil behind the wall was
analyzed to determine if the soil was impacted by the neutron flux from the former pu238Be
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 Preparationbfor 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"3 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
I [Default Screening

Identified Measured Concentration Minimum Detectable Valu STbee3

Radionuclide (pCi g') 4  Activity (pCi g') (pCi/gu-)

Sample No. UM2009-03-25-02: Soil from behind support wall for Storage Port No. I
Mn-54 <MDA 2.4 x 10' 13.9
Fe-55 <MDA 9,350
Co-60 <MDA 3.7 x 10.2 3.68
Ba-133 <MDA 5.36 x 10-2

Cs-134 <MDA 5.23 x 102 5.36
Eu-152 <MDA 5.29 x 10-2 8.66
Eu-154 <MDA 4.4 x 102 8.0

The only original soil remaining from around Storage Port No. I 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
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).

4 Fe-55 Estimated by activation calculation bases upon measured Cu-l152 and Co-60 concentrations
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Table 10, Final Status Survey Soil samples from around the former Storage Port No. 1
(Eberline Analytical)

Identified Measured Concentration Minimum Detectable Default Screening
1)5 Values - Table 3

Radionuclide (pCi g- ) Activity (pCi g-1) Value -T 3

Sample No. IUM2009-02-06-02: Soil on floor of excavation directly under former Pu .3Be source in
•tflr2UP Pnrt Nn_ 1 igealeuuIatpd unity f21etcr tifliARI

Mn-54 <MDA 5.36 x 10" 13.9
Fe-55 <MDA 3.87 9,350
Co-60 7.64 x 10-2 6.51 x 10-2  3.68
Ba- 133 Not Identified Not Identified
Cs-134 <MDA 5.38 x 10-2 5.36
Eu-152 5.1 x 10-' 3.58 x 10' 8.66
Eu-154 <MDA 1.77 x 10-' 8.0

Sample No. UM2009-02-06-04: Soil on south wall of excavation directly adjacent to former
pu 238 Be source in Storage Port No. I

Mn-54 <MDA I.I1 x 10' 13.9
Fe-55 <MDA 4.16 9.350
Co-60 <MDA 1.58 x 10- 3.68
Ba-133 Not Identified Not Identified
Cs-134 <MDA 1.00 x 10-1 5.36
Eu- 152 <MDA 1.00 8.66
Eu-154 <MDA 2.99 x 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 238Be 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 2 3 tBe. 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
whether the decommissioning activities were conducted safely and in accordance with NRC
requirements. Specifically, the two inspectors evaluated decommissioning activities and
radioactive waste managernent. 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

5 Fe-55 Estimated by activation calculation bases upon measured Cu-152 and Co-60 concentrations
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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 I I 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

Default

Identified Measured Minimum Detectable Screening

Radionuclide Concentration (pCi g-1)(, Concentration (pCi g-1) Values - Table
3

(pCi/g-')
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. I
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

Fe-55 Estimated by activation calculation bases upon measured Cu-152 and Co-60 concentrations
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Appendices

A Pre-Removal Internal Characterization of the Storage Ports
B Analytical Data for Activated Soil Characterization around Storage Port No. I
C Pre-Excavation Soil Analysis around Storage Port No. I
D Analysis of Concrete Support Wall around Storage Port No. I Eberline Analytical
E Storage Port Vent Lines Survey Data Sheet
F Radiological Survey and Swipe Analysis for Storage Port Ends Remaining in

FNR Wall
G Radiological Survey Report of Excavation Zone Former Storage Port No. 1

Location
H Analytical Data for Final Status Survey of Soil Located Behind the Section of

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

J Analytical Results from Eberline Analytical for Final Status Survey of the Soil
under the Former Storage Port No. I

K ORISE Confirmation Samples Collected by NRC
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Pre-Removal Internal Characterization of the Storage Ports



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 (Ludlum 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 porL The jig
was attached to a string. The jig/probe was inserted into the storage port and measurements were taken at one foot (14-.) 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
Pnnitinn ffaiat mm nnrtt

Average. Stand. Dev. Removable
(exeiudtng texciudleg survey Log ACivity

Port 1 2 3 4 6 7 8 9 10 11 12 13 Pt. ) Pt. #1) Survey Det No Det""O
1 4849 4904 4897 4886 50 5084 5130 5578 8986 20081 20581 14851 11698 9296 6063 17/2007 2007-0M7 Y
2 5249 4754 4847 4785 4708 4761 4483 4866 4977 5377 5702 5549 5027 4868 381 s1007 2007-099 N
3 20700 8768 5732 5219 5209 5004 5131 5311 5953 7388 8065 698 6348 609 1010 &21r2oo 2008-0383 N
4 21232 58901 5433 5251 5113 50401 49 50151 5273 5386 5711 5335 5172 5300 277 8121r2o06 200-0384 N
5 17429 5261 5204 5126 5116 5247 5292 5030 5342 5147 5013 5027 5042 5164 114 1 O/0oo06 2006-047o N
6 168 6778 5596 5248 5273 4920 5057 5081 5241 5471 5535 5332 5124 538 481 81s2200e 200os-47 no t survmyed
7 21008 6206 5550 5353 5169 5250 5158 5081 5323 5287 5359 5488 5121 5362 302 8/29,2006 206-0468 not suwvyed
8 19735 5734 5510 5317 5106 5017 5175 5321 5267 5451 5850 5 5041 53 269 82900 20060469 not survyed
9 21066 6005 5901 5728 5350 5532 5517 53 5879 8255 6388 6103 5512 5814 324 ' /302000 2006.0471 not surv•yed
10 6888 5706 8363 582 5272 5303 5244 5688 8783 10533 15106 23806 71422 14071 18877 5117*2007 2007-0999 Y
11 21228 5926 5541 5553 5298 5070 5234 5221 5338 58 5862 55 5206 540 274 63026 2006-0473 not sureyed
12 20019 5935 5814 5579 5722 5766 5827 6013 6331 6913 7324 7434 7991 6387 814 6j3012006 20080472 not surveyed
13 22436 7342 6583 5894 6130 6616 6540 6414 6017 5719 5729 5825 58 6183 637 6/3012008 2006-0474 not survan d
14 24569 5605 5567 5311 5203 5137 5557 535 5354 5369 5427 5281 5002 5347 180 6012006 200-0475 not OuNlyed
15 16088 5469 5376 5439 5384 5129 5150 4984 5238 5027 5064 5032 5264 6213 173 1 6301200 2oo007 not surveyed
16 27251 5631. 5241 5199 5288 5328 5252 5131 5202 5128 5213 5108 5352 5256 141 612006e 2o00-0477 owtn ,uny•o
17 27158 57221 5599 5481 5835 5359 5597 5569 6064 6381 6056 5883 6507 6818 361 r30orno00 2006U478 rot surveyed
18 27724 5711 5410 5075 5125 5149 5068 5014 5047 5168 5156 5236 5281 5203 194 W3o/32006 2006-0479 not suveyed
19 32823 5451 504 51521 5208 5039 5114 5118 5198 5107 5126 5110 5090 5146 109 8/311200 200-0492 not suveyed
20 35160 5613 5039 4942 5290 5594 5732 5677 5559 5670 5710 5802 5795 5636 288 W/31=06 2006-0413 not surveyed
21 33633 5609 4980 5094 5078 4869 54 58 5056 5159 5207 5283 508 6134 1811 an /,2006 20%-0494 not sueyed
22 42950 5855 4988 4777 4817 4868 4981 5039 5047 5051 5087 5125 5182 5066 276 SrMIo0o 2006-0U95 rot surveyed
23 43985 52991 4628 4557 4923 4677 4794 4834 4931 5041 5219 5258 5202 4947 268 8/3roo06 2006-04 not surveyed
24 42749 78091 5631 5108 5058 5062 4958 4979 5076 5152 5112 5181 057 5349 794 31,2004 200-4"97 not urveyed
26 6050 5636 4482 4547 4849 4395 4817 4555 4689 4759 4813 4923 4822 4741 321 517200oo7 2007-1000 N
26 4879 4485 4486 4623 4830 5097 5378 5218 5730 62191 58091 5 5399 5222 647 5/1712007 2007-1001 N
27 5196 4708 4758 4836 4599 4539 4817 4818 4 97 4960 4983 4770 148 5/t712007 2007-1002 N
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Storage Port Characterization Surveys

Gross Gamma (cpm) vs Depth into Storaae Port
Position ffeet into nort~

Awig. Slnd. 0ev. Removsbj
(,e0xs'"f (Ocududf Suwey Log Ac"

Port 1 2 3 4 5 6 7 8 9 10 11 12 13 . PLO) pl) Sumay Date No. ontacrtd
28 5634 48 4729 4488 4667 453 4868 4960 4792 4768 4737 4790 4717 4726S 1 s1712007 2007.1003 N
29 5702 4789 4720 4909 479 4843 4998 4923 5057 5099 529 59 5466 /1712007 2007-1004 N
30 5235 4747 4888 4738 4542 4627 4758 4783 4735 4902 5000 4891 4819 4734 126 MUM7120 2007-1005 N
31 5383 5148 5213 49571 501 5294 52 5205 -524 5516 5476 5295 5240 5260 130 s5lr207 2o7.1006 N
32 5100 4644 4894 5101 4879 5142 5072 5426 5814 6372 6237 -588M9 522988 536 54 1007 2007-1007 N
33 5524 4912 4794 480 5129 58 5327 5174 5221 5037 4984 4780 4854 061 M24 S17127 2007.1008 N
34 6153 52 4815 4905 49 5004 5179 5275 5418 5500 5140 5088 4760 226 517/2007 2007-1009 N

36 6332 5654 698 6524 5856 7129 8 6271 6426 8068 5488 5610 5141 6021 3 511720 2007-1010 N
36 6538 4834 4702 5125 5401 5247 5654 5398 -5583 -5773 5783 5248 5091 532 348 51171200 2007101 Y
37 831 47 4712 4640 4808 4798 50 4981 5220 5224 5321 5316 5121 469 249 uIii120 20M7-1025 N
38 7396 4902 4813 4893 53 5248 5362 54255450549754435808 5308 5224 SIM 151/2007 2007-1024 N
39 8253 5825 5247 5254 5135 5262 5271. 5291 5259 5540 5413 539 4924 53113 218 51512007 2007-1023 N
40 7412 474 4955 4999 4969 4977 5708 5549 5525 5328 5188 505 4949 5161 25114007 2007-1022 N
41 8923 5190 5170 5034 5439 5390 5625 5525 5708 5536 5525 5252 5093 5374 221 s5l&12007 2007-1021 N
42 9 5476 5303 5134 52 5280 55 532 5208 536 5365 51031 4941 524 152 512o007 2007-1020 N
43 7128 5153 5044 4921 49U 5049 5015 50 4954 4981 5344 498 4708 6010 MO 14 2107 2007.1057 Y
44 8479 5381 4910 4585 4730 4725 4738 4791 5023 4890 4927 4917 4821 453 212 5/21/2007 2007.1038 N
45 7727 5420 5466 5179 5024 5031 5162 5249 498 5212 507 5012 4729 5121 205 5&2112007 2=7-103o Y
46 106 7470 6062 5392 5233 5319 5390 5451 4949 5092 5071 4938 4716 42 729 5J21/207 2007-1040 Y
47 8747 4933 4404 4731 4707 4824 4947 5091 4973 5031 4965 5102 4764 4873 16 5r&2112007 2007-1041 Y
48 7889 5782 5474 5893 6407 5874 5759 5942 6312 65531 6945 99541 7384 623 1211 512122007 2007-1042 Y
49 11190 5707 5309 5186 5274, 5072 5199, 5479 6491 - 40 10 9 77891 5993 "42 71 3 2r1o07 2007-1043 Y
50 7208 5017 4607 4605 4616 4550 4742 4786 4883 49851 500 5034 484 48016 181 12112007 20710o44 Y

2 of 2



0

FNR Storage Port #1: Nal Gross Gamma vs Depth
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FNR Storage Port #2: Nal Gross Gamma vs Depth
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FNR Storage Port #3: Nal Gross Gamma vs Depth
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FNR Storage Port #4: Nal Gross Gamma vs Depth
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FNR Storage Port #5: Nal Gross Gamma vs Depth
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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
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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
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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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FNR Storage Port #13: Nal Gross Gamma vs Depth
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FNR Storage Port #14: Nal Gross Gamma vs Depth
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FNR Storage Port #15: Nal Gross Gamma vs Depth
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FNR Storage Port #16: Nal Gross Gamma vs Depth
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FNR Storage Port #17: Nal Gross Gamma vs Depth
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FNR Storage Port #18: Nal Gross Gamma vs Depth
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FNR Storage Port #19: Nal Gross Gamma vs Depth
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FNR Storage Port #20: Nal Gross Gamma vs Depth
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FNR Storage Port #21: Nal Gross Gamma vs Depth
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FNR Storage Port #22: Nal Gross Gamma vs Depth
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FNR Storage Port #23: Nal Gross Gamma vs Depth
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FNR Storage Port #24: Nal Gross Gamma vs Depth
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FNR Storage Port #25: Nal Gross Gamma vs Depth
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FNR Storage Port #26: Nal Gross Gamma vs Depth
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FNR Storage Port #27: Nal Gross Gamma vs Depth
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FNR Storage Port #28: Nal Gross Gamma vs Depth
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FNR Storage Port #29: Nal Gross Gamma vs Depth
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FNR Storage Port #30: Nal Gross Gamma vs Depth
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FNR Storage Port #31: Nal Gross Gamma vs Depth
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FNR Storage Port #32: 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 #35: 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 #37: 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 #39: Nal Gross Gamma vs Depth

8000

7500

7000

6500

6000

5500

C.)

EU

E
E

0U

0

z

I I I

5000

4500

4000

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Depth Into Port (ft)

14

Surveyed: 05-18-2007



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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FNR Storage Port #43: Nal Gross Gamma vs Depth
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FNR Storage Port #44: Nal Gross Gamma vs Depth
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FNR Storage Port #45: Nal Gross Gamma vs Depth
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FNR Storage Port #46: Nal Gross Gamma vs Depth
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FNR Storage Port #47: Nal Gross Gamma vs Depth
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FNR Storage Port #48: Nal Gross Gamma vs Depth
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FNR Storage Port #49: Nal Gross Gamma vs Depth

9000

8500

8000

7500

CL
. 7000
E
E

6500

0- 6000

5500

5000

4500

4000
0 2 4 6 8 10 12 14

Depth Into Port (ft)

Surveyed: 05-21-2007



FNR Storage Port #50: Nal Gross Gamma vs Depth
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Ford Nuclear Reactor

Storage Ports - Final Disposition Revision: 00

Appendix B

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



G A M M A C E C T R U M A N A L Y Z.S
Fienme *******C **************************** **************WWWW**0*6-*WW**

Filename: C:\Soii\2008-II-06-01\2008-Il-06-01N_100000_2008NovI0.CNF

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

12/17/2008 6:07:55 PM

Soil Background - Storage Port Fill
500 ml nalgene
UM-2008-I1-06-01
soil
500 ml Nalgene

3.00
: 1 - 8192
: 5 - 8192

1.000 keV

Sample Size 1.000E+003 g

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

9/1/2008 11:45:00 PM
11/10/2008 9:07:01 AM

100000.0 seconds
100100.3 seconds

0.10 %

Energy Calibration Used Done On : 12/17/2008



Nuclide MDA Report 12/17/2008 6:":47 PM Page 1

N U C L I D E M D A R E P 0 R T
* **********************************************************************

Detector Name:
Sample Geometry:
Sample Title:
Nuclide Library

HPGE
500 ml Nalgene
Soil Background - Storage Port Fill

Used: C:\GENIE2K\CAMFILES\LIbraries\SoilIDCGL_

Nuclide Energy Yield
Name (keY) (%)

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

+ Pb x-ray

BE-7
+ K-40

MN-54
CO-60

ZN-65

NB-94x

AG-108m

+ CD-109
AG-II0m

SB-125

BA-133

72.80
75 .00*
84 .90*
87 .60*

477.59
1460.75*
834.83

1173.24
1332.50
511.00

1115.55
702.62
871.09

79.13
433.94
614.28
722. 94
88. 03*

446.81
620.36
657.76
677.62
687.02
706.68
744.28
763.94
818. 03
884 .68
937.49

1384 .30
1475.79
1505.04
1562.30
176.33
380.43
427.89
463.38
600.56
606.64
635 .90
671.41

53 .16

61.00
100.00
36.00
10.00
10.42
10.67
99.98
99.90
99.98
2.83

50.70
97.90
99.90
6.60

90.50
89.80
90.80
3.61
3 .75
2.81

94.60
10.35
6.44

16.44
4 .73

22.29
7 .34

72.70
34 .36
24.28

3 .99
13 .04

1 .03

6.79
1.52

29.40
10.45
17.78
5. 02

11.32
1. 80
2.20

1. 7312E-008
1. 8854E-008
2. 1462E-008
9. 0358E-008
2. 8147E-007
2.0949E-007
1.7669E-008
2. 0256E-008
1. 7643E-008
7. 5535E-007
5.7140E-008
1. 4098E-008
1. 4750E-008
1.6780E-007
1. 3046E-008
2.5348E-008
1. 6153E-008
2. 7407E-007
3. 6686E-007
5. 4534E-007
1. 6445E-008
1.4631E-007
2. 4955E-007
1. 0337E-007
3. 6893E-007
8.8737E-008
2. 3929E-007
2. 4825E-008
5. 7360E-008
8. 1767E-008
3. 6941E-007
1. 3429E-007
1. 4606E-006
1.5043E-007
7. 5359E-007
4. 0236E-008
1. 2215E-007
7. 5604E-008
5. 0997E-007
1. 1386E-007
7. 5226E-007
3. 7734E-007

1.73E-008

2.81E-007
2. 09E-007
1.77E-008
1. 76E-008

5. 71E-008

1. 41E-008

1.30E-008

2. 74E-007
1. 64E-008

4. 02E-008

2. 73E-008

-6. 8954E-009
4. 9930E-008
1. 8456E-008
2. 1696E-007
2. 8645E-008
8. 9679E-006
-4. 3999E-009
8. 3258E-009
1. 5454E-008
-7. 9533E-008
-4. 0718E-009
3. 1511E-009
5. 3043E-009
1. 6613E-008
8. 7054E-009
2. 2054E-010
4. 0493E-009
6. 5808E-007
1. 5427E-007

-1. 1882E-007
6. 0295E-010

-6. 8294E-008
4. 0062E-008
8. 7489E-008
1. 4310E-007
1. 8806E-008
6.7159E-009

-2. 5776E-010
-8. 6489E-009
4. 3171E-008
1. 1523E-007

-8.3139E-008
4. 8391E-007
-7. 9700E-008
3. 8838E-008

-1. 7034E-008
1.6248E-007
6. 5278E-008

-5. 8991E-008
2. 8665E-010
-1. 3293E-007
1. 7622E-007



Nuclide MDA Report

Nuclide Energy
Name (keV)

BA-133

CS-134

CS-137
EU-152x

EU-154

79.62
81.00

160.61
223 .23

276.40
302.85
356.02
383.85
475.35
563.23
569.32
604.70
795.84
801.93

1038.57
1167.94
1365.15
661.66
121.78
244.70
344.28
411.11
443 .98
778.90
867.39
964 .13

1085.91
1089.70
1112 .12

1212.95
1299.12
1408.01
123.07
188.25
247.93
401.30
444.39
478.26
557.56
582.00
591.76
625.22
676.59
692.42
715.76
722.30
756.86
815.55
845.39
850.64
873.20

Yield
(%)

2.62
34.10

0 .64

0.45
7.16

18.33
62. 05
8. 94
1.46
8.38

15.43
97.60
85.40
8.73
1.00
1.80
3 .04

85.21
28.40
7.49

26.60
2 .23
2.78

12. 96
4 .15

14 .34

9.92
1.71

13 .55

1.40
1.63

20.87
40.40
0.23
6.83
0.19
0.55
0.21
0.25
0. 89
4 .91

0.32
0 .14

1.78
0 .17

20.00
4.50
0.50
0.58
0.23

12 .09

12/17/2008 6:5':47 PM

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

4.2479E-007 2.73E-008
2.7340E-008
1. 4401E-006
2. 2985E-006
1. 4778E-007
5. 7083E-008
2. 8064E-008
1. 2801E-007
8.5311E-007 1.90E-008
1. 5525E-007
8. 5974E-008
2. 0763E-008
1. 9032E-008
1.7546E-007
1. 8112E-006
1. 1535E-006
4. 9918E-007
1.6079E-008 1.61E-008
2.8786E-008 2.88E-008
1. 5999E-007
4. 1085E-008
5. 2242E-007
4. 1100E-007
1. 1246E-007
3.6246E-007
1. 3505E-007
1. 7523E-007
1. 0295E-006
1. 3612E-007
1. 5750E-006
1. 0407E-006
7. 8480E-008
2.0536E-008 2.05E-008
4.9960E-006
1. 4678E-007
6. 0017E-006
2. 0762E-006
5. 7388E-006
4. 7266E-006
1. 9537E-006
2. 4453E-007
3. 9055E-006
9. 2642E-006
7. 6497E-007
7. 7322E-006
7. 0082E-008
3. 2676E-007
2. 8984E-006
2. 5718E-006
6. 3928E-006
1.2349E-007

Page 2

Activity
(uCi/g

-1. 9400E-009
-1. 1400E-008
7. 0942E-007
7. 5210E-007
3. 9165E-008
3. 8433E-010
-2. 7673E-008
6.5646E-008
-2. 8470E-007
-7. 4280E-011
8. 6071E-009
-3. 0739E-009
2. 3069E-008
-7. 2547E-008
-4. 1042E-007
1. 0394E-006
3. 8692E-007
7. 4697E-009
1. 0174E-009
2. 0757E-009
-6. 0935E-009
-1. 2062E-007
-1. 3841E-007
-8. 9233E-009
5. 2208E-0080

-3. 9789E-008
-9. 4027E-009
3. 0797E-007
1. 8966E-008
-7. 2865E-007
1. 3197E-007
1. 0402E-007
1. 1116E-009
-9. 2005E-007
-9. 6790E-009
-9. 1079E-007
-1. 0161E-006
9. 3377E-007

-2. 3068E-006
1. 0025E-005

-2. 3015E-007
-1.6843E-006
-4. 9429E-006
-5. 9129E-008
-5. 2589E-006
-2. 3892E-008
-7. 5369E-009
-1. 7062E-006
-1. 4378E-006
-2. 7820E-0060
2. 7098E-008



Nuclide MDA Report 12/17/2008 6:=•:47 PM

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Page 3

Nuclide Energy
Name (keV)

EU- 154

+ TL-208B

+

+
Pb-210
PB-212B

892.73
904.05
996.30

1004.76
1128.40
1140.90
1241. 60
1246 60
1274.51
1494.08
1596.45

72.80
74 97*
84. 90*

277 .36*
510 .77*
583 .19*
763.13
860 .56*

2614 .53*
46 .52*
74 .81*
77. 11*
87 .30*

238 .63*
300. 09*
609 .31
665 .45*
768 .36*
806. 17*
934 .06*

1120. 29*
1155.19
1238 .11*
1280.96
1377 .67*
1401 50*
1407 .98*
1509 .23*
1661.28
1729. 59*
1764 49*
1847 .42*
2118.55
2204 . 21*

2447 .86*
53 .23*
74 . 81*

77. 11*
87. 30*

241 .98*

Yield
(%)

0.50
0.85
10.34
17.90
0.29
0.22
0.13
0.80

34.40
0.71
1.80
2.02
3.41
1.51
6.31

22.60
84.50
1.81

12 .42
99.16

4 .05
10.50
17.60

7 .90
43.60

3 .34
44.80
1.29
4.80
1.12
3 .03

14.80
1. 64
5.86
1 .44
3 .92

1.55
2.80
2.12
1. 14
2.88

15.36
2 .04

1 .14

4.86
1.50
1. 11
5.90
9.90
4.41
7.50

3. 0741E-006
1. 8100E-006
1. 5704E-007
9. 7292E-008
6. 3588E-006
8. 5255E-006
1. 9085E-005
2. 5117E-006
5. 2824E-008
1 8543E-006
7. 7621E-007
5. 2279E-007
5. 5290E-007
5. 1168E-007
1. 2898E-007
1. 1666E-007
1. 8279E-008
8. 7109E-007
1.5089E-007
1. 7922E-008
2. 3910E-007
1. 7956E-007
1. 0722E-007
1. 1438E-007
4. 7555E-008
3. 1207E-007
4. 8603E-008
9. 2101E-007
4. 0987E-007
1. 5595E-006
7. 4092E-007
1. 9382E-007
1. 2132E-006
4. 2833E-007
1. 3007E-006
4. 2373E-007
9. 1760E-007
5. 3286E-007
7. 7084E-007
1. 0383E-006
6.108OE-007
1 .4213E-007
9. 1315E-007
1. 1561E-006
2. 8591E-007
1. 2947E-006
7.0559E-007
3. 1956E-007
1. 9061E-007
2.0489E-007
2. 8262E-007

2. 05E-008

1.79E-008

2.39E-007
4. 76E-008

4. 86E-008

4. 57E-008

Activity
(uCi/g

-1. 2778E-007
1. 5800E-007

-1. 1905E-008
1. 2028E-007
-3. 5137E-006
-6. 8257E-007
-9. 0839E-006
-3. 5308E-006
-6. 9981E-008
-7. 9253E-007
-7. 5055E-008
-2. 0823E-007
1. 4642E-006
4 .4002E-007
7. 9916E-008
1. 3365E-007
7. 9848E-008
-5. 9783E-008
1.1443E-007
9. 1687E-008
3. 8653E-007
4. 7552E-007
4.5689E-007
2. 7463E-007
2. 6027E-007
1. 3451E-007
3.8037E-007
6. 6909E-007
4. 5556E-007
8. 4699E-007
1. 6421E-007
4. 3643E-007
1. 3175E-006
5. 5968E-007
1.7046E-006
3. 7318E-007
4. 8399E-007
3. 7594E-007
5 5296E-007

-3. 6302E-007
3. 8151E-007
3. 7158E-007
8.0059E-007
-2. 1082E-007
7. 3993E-007
4. 2322E-007
3. 5720E-007
8 .4626E-007
8. 1226E-007
4. 9197E-007
4. 6078E-007

+ BI-214B

+ PB-214B



Nuclide MDA Report

Nuclide
Name

+ PB-214B

Energy Yield
(keV) (%)

295.21* 18.50

+

+
RA-226
AC-228B

351. 92*
186 .10*
12. 95
16 .15
19.11
89. 96*
93 35*
99 55*

105.36
129 .03*
209 .39*
270 .26*
328 .07*
338 .42*
409.62*
463 .10
562.65
755.28
772.28
794 79*
835.60
911.16*
964 .64*
968 .97*

1459.19
1496 .00
1588.23
1630.47

63 .00

94 .67

98 .44
99.70

111.00
125.40
131.20
152.70
186. 00
200.90
202.90
226.40
227.20
248.90
272.10
293.70
369.80
372.40
458.80
506.80
513.70
565.90

35.80
3.50

15I.10
20.00
4.60
3.40
5.60
1.30
2.00
2.90
4.10
3.80
3.50

12.40
2.20
4.60
1.01
1.32
1.09
4.60
1.71

29.00
5.80

17.40
1.06
1.05
3.60
1.95
3.20

14.30
23.00
4.80
10.80
1.00

20.00
6.70
2.00
1.00
1.20
5 .90
5 .50
2.80
1. 00
3.90
2.90
1.30
1.50
1.60
1.30
1.40

12/17/2008 6:"-:47 PM

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

7.9660E-008 4.57E-008
4. 5726E-008
3.6333E-007 3.63E-007
1.6557E-006 7.09E-008
4 .4331E-007
9.2538E-007
3. 9161E-007
2. 5957E-007
5 .4002E-007
4. 0651E-007
2. 6337E-007
2. 1806E-007
3. 4606E-007

Page 4

PA-234B

2.7746E-007
8 .4379E-008
6.2330E-007
2. 6564E-007
1.2141E-006
1. 1028E-006
1. 5442E-006
2. 8188E-007
8. 9855E-007
7.0879E-008
2. 4653E-007
8. 4908E-008
5. 6817E-006
1. 2553E-006
4 .3444E-007
6. 5277E-007
2.8589E-007
6. 6056E-008
3 .4991E-008
1. 6839E-007
7.6730E-008
8. 4102E-007
4. 3648E-008
1. 3965E-007
5. 8159E-007
1. 0212E-006
8. 5387E-007
1. 7491E-007
1. 8848E-007
3. 5761E-007
1. 1039E-006
3. 6928E-007
3. 8494E-007
8 .4695E-007
7. 9411E-007
1.0030E-006
1. 3535E-006
9. 0435E-007

Activity
(uCi/g

4. 0375E-007
3. 9887E-007
6. 8903E-007
-1. 1996E-005
-2. 6600E-006
-1. 5923E-006
3. 8590E-007
4. 6363E-007
4. 6691E-007
4. 7495E-008
1. 4655E-007
2. 7152E-007
2. 4428E-007
2. 2795E-007
2. 9111E-007
2. 0545E-007
3. 5236E-007
-2. 1701E-007
9. 0669E-008
6. 3911E-008
2. 2660E-007
-1. 2797E-007
2. 2971E-007
1.9612E-007
2.6778E-007@
9. 3381E-005
4. 6106E-007

-7. 8049E-008
4. 6825E-007

-8 .4035E-008
-1. 1601E-008

3 .4064E-009
3. 4916E-008
3. 6766E-008

-4. 4674E-007
5. 8143E-009

-3 .4542E-008
2. 3512E-006
1. 5893E-007
8. 1785E-008
-1. 0841E-007
-8. 1392E-008
-6. 9412E-008
-3. 5589E-007
-1. 2072E-007
1. 9626E-007

-1.2731E-007
-2. 9967E-008
-2. 6117E-007
5. 0962E-008W
5. 7709E-007

3. 50E-008
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Nuclide Energy
Name (keY)

PA-234B

+ TH-234

+ U-235

568.70
569.50
574.00
664.80
666.70
669.90
692.70
699.00
706.10
733 .00
738.00
742.81
755.60
780.70
786.27
793.60
796.30
805.80
819.60
826.30
831.60
876.40
880.50
880.51
883.24
899.00
925.00
926.00
927.10
946.00
949.00
978.80
980.50
980.50
984.00

1353.30
1394.10
1452.70
1668.50
1694.60

63 .29*
92.38
92 .80*
72.70
89. 95*
93 35*
94.00

105.00
109.16
140.76
143 .76*

Yield
(%)

3 .30
10. 00
2.00
1.30
1.60
1.40
1.50
4.60
3.10
9.00
1.00
2.40
1.40
1 .10
1.40
1.50
3.80
3.30
2.60
4.00
5.50
4 .00
4.00
9.00

15.00
4.10
2.90
11.00
11.00
12.00
8.00
1.40
2.00
3.00
1. 90
1. 70
3.00
1.00
1.20
1.20
4 .50
2.60
2 .60
0 .11
2.80
4.50
0.40
2.10
1.50
0.22
10.90

Line MDA
(uCi/g (uCi/g ) (uCi/g

Nuclide MDA

3. 8179E-007
1. 2613E-007
6. 2872E-007
1. 0724E-006
8. 6195E-007
9. 4827E-007
9. 0478E-007
2. 9748E-007
4. 5650E-007
1. 6937E-007
1. 4768E-006
6. 0690E-007
1. 0416E-006
1. 3520E-006
1. 0551E-006
1. 0392E-006
4. 0829E-007
4 .4124E-007
5. 6820E-007
3. 8135E-007
2. 7817E-007
3. 6869E-007
3. 6424E-007
1. 6188E-007
9. 9918E-008
3. 7150E-007
5.2849E-007
1. 3835E-007
1. 3780E-007
1. 3229E-007
1. 9753E-007
1. 0857E-006
7. 6961E-007
5. 1307E-007
8. 2918E-007
8. 8483E-007
4. 5838E-007
1. 8093E-006
9. 4669E-007
1. 0156E-006
1.7585E-006
2. 8420E-006
4. 1278E-006
9. 4758E-006
4. 6931E-007
3.1880E-007
2. 3388E-006
3. 8144E-007
5. 3782E-007
4. 1492E-006
8. 9113E-008

3. 50E-008 -2. 5676E-008
1. 2628E-008
-2. 1914E-007
1. 3361E-006
3. 0313E-007
-1. 6473E-007
-4. 1787E-008
-2. 1391E-007
5. 3844E-007
2. 1644E-009

-2 6685E-007
9. 7801E-008

-6. 7296E-009
-4. 6143E-008
-8. 3617E-007
1. 5215E-006
6. 5897E-007
2. 9526E-007
4. 5623E-008
3. 2153E-007
1. 3670E-007
-4. 3722E-008
-3. 0321E-007
-1. 3476E-007
3. 3205E-008
-5. 0801E-009
7. 4763E-008
-3. 0267E-008
-9. 0792E-008
7. 5176E-008
1. 6926E-007
-1. 3248E-007

2 .4922E-007
1. 6615E-007
6. 9079E-008

-2.4300E-007
2. 5716E-008
-2. 5344E-007
-7. 4170E-007
-4. 8341E-007
9.6449E-007
1. 5332E-005
7. 3727E-006
-3. 7742E-006
4.6246E-007
5. 6941E-007

-3 .4545E-007
7. 7268E-008

-3 .4139E-007
-7. 6042E-007
3.5441E-008

Activity

1. 76E-006

2. 21E-008
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Nuclide Energy
Name (keV)

+ U-235 163.33
182.61
185.71*
194 .94

202.11
205.31
279.50

Yield
(06)

5.00
0.40

57.50
0.59
1.00
5.00
0.27

Line MDA
(uCi/g

1. 8444E-007
2. 6956E-006
2. 2114E-008
1. 6992E-006
1. 0055E-006
2. 0423E-007
3. 7867E-006

Nuclide MDA
(uCi/g

2.21E-008

Activity
(uCi/g )

6. 4852E-009
-4. 0257E-006
4. 1937E-008
3. 3220E-008

-5. 1415E-007
-1. 028E-008
3. 2493E-006

+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum

* = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction

0
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G A M M A q E C T R U M A N A L Y I S

Filename: C:\Soil\2008-12-18-01\2008-12-18-01N 100000 2009Jan2.CNF

Report Generated On : 1/5/2009 3:47:54 PM

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

Soil Immediately in vicinity of Storage
500 ml Nalgene
2008-12-18-01N
Soil 2.0 g/cc
500 ml Nalgene

3.00
8 - 8192
8 - 8192

1.000 keV

Sample Size 1.OOOE+003 g

Sample Taken On
Acquisition Started

12/18/2008 11:55:00 AM
1/2/2009 10:37:40 PM

Live Time
Real Time

Dead Time

100000.0 seconds
100007.8 seconds

0.01 %

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency ID

12/18/2008
12/17/2008
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*N U C L I D E M D A R E P O R T

Detector Name: HPGE
Sample Geometry: 500 ml Nalgene
Sample Title: Soil Immediately in vicinity of Storage
Nuclide Library Used: C:\GENIE2K\CAMFILES\LIbraries\Soil DCGL

Nuclide Energy
Name (keV)

+ Pb x-ray

+
+

+

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

ZN-65

NB-94x

AG-108m

+ CD-109
AG-II0m

SB-125

BA-133

72.80
75. 00*
84 .90*
87. 60*

477.59
1460. 75*

834 .83*
1173.24*
1332.50*
511.00

1115.55
702.62
871.09
79.13

433.94
614.28
722.94

88 .03*
446.81
620.36
657.76
677.62
687.02
706.68
744 .28
763.94
818.03
884.68
937.49

1384.30
1475.79
1505.04
1562.30
176.33
380.43
427.89
463.38
600.56
606.64
635.90
671.41
53.16

Yield
(%)

61.00
100.00
36.00
10.00
10.42
10.67
99.98
99.90
99.98
2.83

50.70
97.90
99.90
6.60

90.50
89.80
90.80
3.61
3.75
2.81

94.60
10.35

6 .44
16 .44

4 .73

22.29
7.34

72.70
34.36
24.28
3.99

13 .04

1 .03

6.79
1.52

29.40
10.45
17.78

5 02
11.32
1. 80
2.20

2 .2790E-008
1.9939E-008
9. 9714E-008
3. 5953E-007
1.9989E-007
2. 1220E-007
2. 2026E-008
4. 0304E-008
2.6145E-008
8. 2718E-007
8.2641E-008
2. 0800E-008
2. 8204E-008
2.1680E-007
1. 7691E-008
2. 8847E-008
2. 5222E-008
1. 0163E-006
5.1169E-007
7. 0796E-007
2. 1492E-008
2. 0031E-007
3. 3201E-007
1. 2912E-007
4. 8487E-007
1. 1253E-007
3. 2259E-007
3 .4213E-008
7 .4316E-008
7 .4132E-008
3. 4329E-007
1. 1881E-007
1. 2901E-006
2. 1164E-007
1. 0219E-006
5. 5274E-008
1. 6231E-007
1. 1099E-007
5. 7244E-007
1. 6916E-007
1. 1021E-006
4. 9756E-007

1. 99E-008

2. OOE-007
2. 12E-007
2.20E-008
2. 61E-008

8. 26E-008

2.08E-008

1.77E-008

1. 02E-006
2. 15E-008

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

-7. 3552E-009
6. 2027E-008
7. 8783E-008
4. 7002E-007
9.2997E-008
1. 1019E-0ýO05
1.5932E-008
4. 6182E-007
4 .4833E-007
4. 6003E-006
6. 7304E-007
1. 3779E-008
1. 4854E-008
-3. 3509E-007
-1. 0709E-008
-2. 9331E-008
1. 1850E-008
1. 3286E-006
-1. 0785E-007
-3 .5764E-007
-2. 0575E-008
1. 2930E-007
1. 1237E-007
-3. 6883E-008
1. 3469E-007
-6. 3800E-008
-2. 2853E-008
7. 6985E-009
-7. 5817E-009
-4. 2231E-008
-1. 9457E-007
-1. 5693E-008
-6. 2532E-007
-3.4249E-008
-7. 0704E-007
-1. 8866E-008
5. 8298E-008
4.178BE-010
-2. 3331E-008
3. 2118E-008

-1 0918E-006
1. 0735E-007

5. 53E-008

3. 19E-008
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Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Page 2

Activity
(uCi/g

Nuclide Energy
Name (keY)

BA-133

+ CS-134

CS-137
+ EU-152x

EU-154

79.62
81.00

160 .61
223 .23
276.40
302.85
356.02
383.85
475.35
563 .23*
569.32
604. 70*
795 .84*
801.93

1038.57
1167.94
1365.15
661.66
121. 78*
244 .70*
344 .28*
411. 11*
443. 98*
778. 90*
867 .39*
964 .13*

1085. 91*
1089. 70*
1112. 12*
1212 .95*
1299. 12*
1408 .01*
123.07
188.25
247.93
401.30
444.39
478.26
557.56
582.00
591.76
625.22
676.59
692.42
715.76
722.30
756.86
815.55
845.39
850.64
873.20

Yield
(%)

2.62
34.10

0 .64
0.45
7 .16

18.33
62.05

8 .94

1.46
8.38

15.43
97.60
85.40
8. 73
1.00
1.80
3 .04

85.21
28.40
7.49

26.60
2.23
2.78

12. 96
4 .15

14.34
9.92
1.71

13.55
1.40
1.63

20.87
40.40

0 .23
6 .83
0.19
0.55
0.21
0.25
0.89
4.91
0.32
0 .14

1.78
0 .17

20.00
4.50
0.50
0.58
0 .23

12 .09

5. 4466E-007
3. 8162E-008
2. 1384E-006
3. 3399E-006
2. 0579E-007
8. 0133E-008
3. 1866E-008
1. 7541E-007
1.1640E-006
1. 5977E-007
1.2439E-007
1.5930E-008
2. 0223E-008
2. 5819E-007
2. 3764E-006
2. 3336E-006
5. 3262E-007
2. 3295E-008
6. 3672E-008
4. 6185E-007
7. 0919E-008
7. 8608E-007
7. 1092E-007
1.7189E-007
6.1539E-007
2. 9108E-007
4. 6298E-007
2. 7021E-006
2. 4919E-007
1. 7558E-006
1.1766E-006
9. 5893E-008
5. 3508E-008
6. 7518E-006
2.6435E-007
8. 3321E-006
3. 3662E-006
8. 1163E-006
7. 2431E-006
2. 6094E-006
3.8831E-007
5. 9727E-006
1. 4582E-005
1. 1787E-006
1. 2112E-005
1. 1154E-007
5. 1234E-007
4.5640E-006
4. 0517E-006
9. 9898E-006
2. 2458E-007

3. 19E-008

1. 59E-008

2. 33E-008
6. 37E- 008

5.35E-008

-8. 4640E-007
-1. 6450E-007
2. 8297E-006
1. 1284E-006
5. 2598E-008
-1. 6931E-008
-1. 0333E-007
-4.4408E-009
2. 7777E-008
5. 5290E-008
-3. 5171E-008
1.9392E-008
2. 7770E-008

-2.2145E-007
-2. 9657E-006
4. 2343E-007
2. 101E-007
6. 7507E-009
1. 9663E-006
1. 9143E-006
1. 8879E-006.
2. 1749E-006
2. 2104E-006
2. 0531E-0060
1. 8145E-006
2. 0566E-006
2. 0919E-006
2. 6391E-006
2. 0369E-006
2.2261E-006
1. 9564E-006
2.0823E-006 /
-4. 5774E-009
-3. 6636E-006
1. 4184E-006
3. 1884E-006
1. 1169E-005
5. 2896E-006

-5. 1831E-006
9. 6606E-006
-2. 7262E-007
-2. 9648E-008
-2. 2096E-006
-5. 1231E-008
2. 6098E-006
4. 5687E-008
2. 6612E-007
3.6749E-007
2.2147E-0060

-5. 8306E-006
-2. 9083E-008
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Nuclide Energy
Name (keV)

EU-154

+ TL-208B

+

+
Pb-210
PB-212B

892.73
904.05
996.30

1004.76
1128.40
1140.90
1241.60
1246.60
1274.51
1494.08
1596.45

72.80
74 97*
84 .90*

277 .36*
510 .77*
583 .19*
763.13
860 .56*

2614.53
46 .52*
74 .81*
77. 11*
87. 30*

238 .63*
300 .09*
609 .31
665.45
768 .36*
806.17
934 .06*

1120.29*
1155 .19*
1238.11*
1280.96
1377 .67*
1401. 50*
1407 .98*
1509 .23*
1661 .28*
1729 .59*
1764 .49*
1847.42*
2118.55
2204 . 21*

2447 .86*
53 .23*
74 .81*
77. 11*
87 .30*

241 .98*

Yield
(%)

0.50
0.85

10. 34
17.90
0.29
0.22
0 .13

0.80
34.40
0.71
1.80
2.02
3.41
1.51
6.31

22.60
84.50
1.81

12.42
99.16
4.05
10.50
17.60

7 .90

43.60
3.34

44.80
1.29
4.80
1.12
3.03

14.80
1. 64
5.86
1 .44
3 .92

1.55
2.80
2 .12

1. 14
2.88

15.36
2 .04

1. 14
4.86
1.50
1. 11
5.90
9.90
4.41
7.50

4. 8349E-006
2. 8602E-006
2. 3656E-007
1. 4756E-007
8.5146E-006
1. 1294E-005
2. 0896E-005
2. 9608E-006
7. 0414E-008
1. 9605E-006
8. 8063E-007
6. 8822E-007
5. 8472E-007
2. 3773E-006
1. 6686E-007
1. 3009E-007
2. 6114E-008
1. 3183E-006
1. 4468E-007
2. 8487E-008
3. 8975E-007
1. 8989E-007
1. 1208E-007
4. 5511E-007
7. 9280E-008
4. 0858E-007
4. 6571E-008
1. 5492E-006
3. 8640E-007
2.0246E-006
8. 5674E-007
1. 9604E-007
1.2889E-006
3. 8957E-007
1. 6059E-006
4. 0913E-007
1. 0090E-006
7. 1529E-007
8. 4472E-007
1. 2716E-006
3. 5610E-007
9. 8206E-008
6. 6568E-007
1. 2111E-006
4 .7675E-007

5. 3151E-007
7. 3322E-007
3. 3795E-007
1. 9926E-007
8.1527E-007
4. 5906E-007

5.35E-008

2. 61E-008

3. 90E-007
7. 93E-008

4. 66E-008

5.09E-008

1. 8677E-006
-4. 8653E-007
2. 5683E-008
2. 3828E-007
-9. 5004E-006
-7. 9772E-006
-1. 4188E-005
-1. 9684E-006
1. 3229E-007

-3 .3617E-007

-4 .5685E-008

-2. 2211E-007
1. 8190E-006
1. 8783E-006
7 3518E-008
9. 1441E-008
9. 9847E-008

-8. 4216E-007
1. 3066E-007
1. 2778E-007
1. 4607E-006
5. 9073E-007
5. 2798E-007
5. 9496E-007
3 .4815E-007
4. 0355E-007
5. 4444E-007
8. 1125E-007
6. 2775E-007
6. 5388E-007
5. 0205E-007
5. 6662E-007
1. 3812E-006
7. 3543E-007
1. 1556E-006
7. 3397E-007
5. 2258E-007
1.5532E-005
1. 0995E-006
6.1785E-007
6. 0672E-007
5. 9582E-007
5. 6918E-007

-9. 1058E-009
6. 7652E-007
5. 2608E-007
5 .4642E-007
1. 0513E-006
9. 3863E-007
1. 0658E-006
7. 3976E-007

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

BI-214B

+ PB-214B
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Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Page 4

Nuclide Energy
Name (keV)

+ PB-21413

+ RA-226
+ AC-22813

PA-234 4

295. 21*
351. 92*
186 10*

12 .95

16 .15

19.11
89. 96*
93 35*
99.55

105.36
129.03*
209 .39*
270 .26*
328. 07*
338 .42*
409.62
463 .10
562.65*
755.28
772.28
794 79*
835 .60*
911. 16*
964 .64*
968. 97*

1459.19
1496.00
1588.23
1630.47

63.00
94 .67

98.44
99.70

111.00
125.40
131.20
152.70
186.00
200.90
202.90
226.40
227.20
248.90
272.10
293.70
369.80
372.40
458.80
506.80
513.70
565.90

Yield
(%S)

18.50
35.80
3.50

15 .10
20.00
4.60
3.40
5.60
1.30
2 .00
2.90
4 .10

3.80
3.50

12.40
2.20
4.60
1.01
1.32
1.09
4.60
1.71

29.00
5.80

17 .40
1.06
1. 05
3 .60
1. 95
3 .20

14 .30
23 .00

4 .80
10.80
1.00

20.00
6 .70
2.00
1.00
1.20
5.90
5.50
2.80
1.00
3 . 90
2. 90
1.30
1.50
1.60
1.30
1.40

Activity
(uCi/g

8. 8721E-008
5. 0880E-008
4.6241E-007
1. 0284E-006
4.1228E-007
1. 0510E-006
1. 0702E-006
6. 5366E-007
9. 7011E-007
6. 2999E-007
3. 6627E-007
2. 8160E-007
4. 8039E-007
4. 6898E-007
1. 2720E-007
8. 1479E-007
2. 7360E-007
1. 3107E-006
1. 7386E-006
2. 2972E-006
3. 7124E-007
1. 2464E-006
9.5369E-008
7. 2023E-007
2. 4479E-007
6. 2056E-006
1. 3325E-006
4. 6012E-007
6. 6862E-007
3.6937E-007
9. 4719E-008
5.4760E-008
2.6241E-007
1. 1953E-007
1. 5861E-006
6. 0649E-008
2.0276E-007
7. 8496E-007
1. 4599E-006
1. 2187E-006
2. 5304E-007
2.6979E-007
5. 8582E-007
1. 4953E-006
4 .5665E-007

5. 5821E-007
1. 2208E-006
1. 1212E-006
1. 3293E-006
1. 7102E-006
1. 3769E-006

5. 09E-008

4.62E-007
9. 54E-008

5. 48E-008

6. 4590E-007
5. 8294E-007
9. 7896E-007

-9. 3529E-009
7. 2653E-008
-3. 8324E-007
7. 7066E-007
4.2049E-007
6. 8496E-007
6. 9668E-008
2. 8412E-007
2.0020E-007
6. 3653E-007
4.9838E-007
2. 2411E-007
2. 1817E-006
3. 9123E-007
4.5359E-007
9. 1203E-007
-1. 9324E-007
5.0978E-007
9. 0152E-007
3. 3640E-007
5. 0887E-0060
4. 0219E-007
1. 1293E-004
6. 5624E-007
3. 2593E-007
-4. 2890E-007
8. 1753E-007
-6. 7474E-008
-1. 8959E-008
1. 5368E-007
3 .4364E-008
-1. 8845E-006
-1. 0088E-008
2. 6111E-007
2. 8385E-006
-8. 8002E-007
-7. 0006E-007
2. 9514E-008
-1. 4786E-007
-2 .4409E-006
-8. 5579E-007
-2. 2556E-007
6. 8400E-007
-5. 9671E-007
-1. 5552E-006
-9. 2358E-008
-1. 0790E-006W
2. 9473E-007
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Nuclide
Name

PA-234B

Energy
(keV)

Yield
(%6)

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

568 .70
569.50
574.00
664.80
666.70
669.90
692.70
699.00
706.10
733.00
738.00
742.81
755.60
780.70
786.27
793.60
796.30
805.80
819.60
826.30
831.60
876.40
880.50
880.51
883.24
899.00
925.00
926.00
927.10
946.00
949.00
978.80
980.50
980.50
984.00

1353 .30
1394.10
1452.70
1668.50
1694.60

63 .29*
92.38
92 .80*
72.70
89. 95*
93 35*
94.00

105.00
109.16
140.76

3.30 5.8083E-007
10.00 1.8983E-007
2.00 9.5072E-007
1.30 1.5363E-006
1.60 1.2578E-006
1.40 1.4171E-006
1.50 1.3933E-006
4.60 4.4232E-007
3.10 6.5587E-007
9.00 2.5459E-007
1.00 2.1906E-006
2.40 9.1527E-007
1.40 1.6382E-006
1.10 2.9876E-006
1.40 1.6805E-006
1.50 1.5487E-006
3.80 6.0802E-007
3.30 6.8495E-007
2.60 8.6663E-007
4.00 5.7048E-007
5.50 4.2067E-007
4.00 6.1878E-007
4.00 5.9431E-007
9.00 2.6414E-007

15.00 1.5919E-007
4.10 5.8677E-007
2.90 8.3614E-007

11.00 2.1969E-007
11.00 2.1890E-007
12.00 1.9941E-007
8.00 2.9850E-007
1.40 1.6283E-006
2.00 1.1374E-006
3.00 7.5825E-007
1.90 1.1918E-006
1.70 9.5839E-007
3.00 5.1917E-007
1.00 2.3612E-006
1.20 1.0105E-006
1.20 9.6053E-007
4.50 4.5348E-007
2.60 8.4581E-007
2.60 2.2256E-006
0.11 1.2603E-005
2.80 1.2957E-006
4.50 8.1106E-007
0.40 3.3771E-006
2.10 5.9784E-007
1.50 8.4920E-007
0.22 5.8894E-006

5 .48E-008

4. 53E-007

2.81E-008

-2. 0564E-007
-5. 3675E-008
-1. 8218E-007
6.3837E-007
7. 7283E-007
-6. 3550E-007
1. 2949E-007
-6. 6417E-008
-2. 3926E-007
1.2239E-007
-6. 3777E-007
- .8839E-007

4. 1169E-007
2. 2651E-005
-5. 5459E-006
2. 6658E-006
3. 9786E-007
1. 4754E-007
-3. 1580E-007
2. 9071E-007
7. 3590E-008
1. 5853E-007
-1. 8105E-007
-8. 0469E-008
9. 3824E-008

-1. 8587E-007
2.6960E-007
-5. 9510E-008
6.8320E-009
1. 3339E-007
-9. 1904E-008
-1. 1024E-007
-2. 4057E-007
-1. 6038E-007
-7. 6146E-007
-5. 1743E-007
-2. 5184E-008
-1. 5479E-006
3. 1367E-007

-2. 6350E-007
5. 4959E-007
2.8175E-006
1. 4317E-006
-4. 0673E-006
9. 3307E-007
5. 2175E-007

-1. 7096E-006
1. 6501E-007

-7. 0172E-007
-2. 5483E-006

2 .4408E-008

+ TH-234

+ U-235

143.76* 10.90 1.1233E-007
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Nuclide Energy
Name (keV)

U-235 163.33
182. 61
185.71*
194 .94

202.11
205.31
279.50

Yield
(%)

5.00
0.40

57.50
0.59
1.00
5.00
0.27

Line MDA
(uCi/g

2. 7595E-007
3. 7883E-006
2. 8146E-008
2. 4691E-006
1. 4597E-006
2. 9598E-007
5. 4954E-006

Nuclide MDA
(uCi/g

2. 81E-008

Activity
(uCi/g ) ID

3. 0782E-007
-3. 1668E-006
5. 9587E-008
1. 3618E-006
-6. 4174E-007
-1. 5979E-007
1. 3447E-006

+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum

* = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction



G A M M A S' E C T R U M A N A L Y S I S

0'ename: C:\Soil\2008-11-20-01\2008-11-20-01N_100000_2008November28.CN

eport Generated On : 12/17/2008 8:02:02 PM

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

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

Sample Size 1.OOOE+003 g

Sample Taken On
Acquisition Started

9/19/2008
11/28/2008

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

Live Time
Real Time

Dead Time

100000.0 seconds
100005.3 seconds

0.01 %

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency ID

12/17/2008
12/17/2008
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N U C L I D E M D A R E P O R T

Detector Name: HPGE
Sample Geometry: 500 ml Nalgene
Sample Title: 2008-11-20-01-Nalgene
Nuclide Library Used: C:\GENIE2K\CAMFILES\LIbraries\SoilDCGL_

Nuclide Energy Yield
Name (keY) (%)

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

+ Pb x-ray

BE-7
+ K-40

MN-54
+ CO-60

ZN-65

NB-94x

AG-108m

+ CD-109
AG-II0m

SB-125

BA-133

72.80
75 .00*
84. 90*
87. 60*

477.59
1460 75*

834 .83

1173.24*
1332 .50*
511.00

1115.55
702.62
871.09
79.13

433 .94
614.28
722 .94

88. 03*
446.81
620.36
657 .76

677.62
687.02
706.68
744.28
763.94
818.03
884.68
937.49

1384.30
1475 .79
1505.04
1562.30
176.33
380.43
427.89
463 .38
600.56
606 64
635.90
671.41

53 .16

61.00
100.00
36.00
10.00
10.42
10.67
99.98
99.90
99.98
2.83

50.70
97. 90
99. 90
6.60

90.50
89.80
90.80
3.61
3.75
2.81

94.60
10.35

6 .44
16 .44
4.73

22.29
7 .34

72.70
34.36
24.28
3.99

13 .04
1.03
6.79
1.52

29.40
10.45
17.78
5.02

11.32
1.80
2.20

1. 9507E-008
2.5030E-008
2. 1262E-008
9. 6304E-008
2. 9187E-007
2. 1724E-007
1. 9611E-008
2. 7008E-008
2. 0547E-008
8. 0625E-007
6. 3872E-008
1. 5116E-008
1. 6684E-008
1. 8470E-007
1. 3925E-008
2.7449E-008
1.7939E-008
2. 9235E-007
3. 9862E-007
6. 0346E-007
1.7878E-008
1. 6847E-007
2. 6959E-007
1. 0788E-007
3.9769E-007
9.8240E-008
2. 6493E-007
2. 6939E-008
6. 3323E-008
9. 1513E-008
3. 7431E-007
1. 4862E-007
1. 5068E-006
1. 6836E-007
8. 3286E-007
4 .4422E-008
1. 3023E-007
8. 2433E-008
5. 5368E-007
1. 2411E-007
8. 3897E-007
4. 1784E-007

1. 95E-008

2. 92E-007
2. 17E-007
1. 96E-008
2. 05E-008

6.39E-008

1. 51E-008

1. 39E-008

2. 92E-007
1. 79E-008

4.44E-008

3. 02E-008

-1. 1788E-008
5. 8326E-008
4. 2712E-008
2. 8112E-007

-5. 3608E-008
1. 0665E-005
1.1128E-008 L
1. 9877E-008
2. 4214E-008
5. 0777E-006
2. 4557E-007
5. 1081E-009
1. 3197E-008
3.2637E-007
8.7007E-009@

-1. 5479E-008
3. 8441E-009
8 .5340E-007
1. 1423E-007

-3 .2289E-008
-2. 0951E-009
-6. 2273E-008
-3 .0201E-008

5 .4925E-008
2. 0204E-007

-8. 1510E-008
1. 0330E-007
8. 0247E-009
2. 2241E-008

-2. 1218E-008
-2 .4713E-007
5. 4234E-009
1. 2057E-006

-3. 6817E-008
6. 4043E-009

-8. 8267E-009
1. 3505E-007
1. 4410E-008

-1. 3854E-007
-6. 6792E-008@
1. 6433E-007
4. 6551E-007
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Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Page 2

Nuclide Energy
Name (keY)

BA-133

CS-134

CS-137
+ EU-152x

EU-154

79.62
81.00

160.61
223 .23
276.40
302.85
356.02
383.85
475.35
563.23
569.32
604.70
795 .84
801.93

1038.57
1167. 94
1365.15
661.66
121. 78*
244. 70*
344 .28*
411. 11
443.98
778. 90*
867.39
964 .13*

1085.91
1089.70
1112. 12*
1212. 95
1299.12
1408 .01*
123.07
188.25
247.93
401.30
444.39
478.26
557.56
582.00
591.76
625.22
676.59
692.42
715.76
722.30
756.86
815.55
845.39
850.64
873.20

Yield

(%0)

2.62

34 .10
0 .64

0.45
7.16

18.33
62. 05

8 .94

1.46
8.38

15.43
97.60
85.40
8.73
1. 00
1.80
3 .04

85.21
28.40
7.49

26.60
2.23
2.78

12. 96
4.15

14 .34
9.92
1.71

13.55
1.40
1.63

20.87
40.40

0 .23
6.83
0.19
0.55
0.21
0.25
0.89
4 .91

0.32
0. 14
1. 78
0.17

20.00
4.50
0.50
0.58
0.23

12.09

Activity
(uCi/g

4. 6780E-007
3. 0161E-008
1. 6256E-006
2. 5148E-00G
1. 6088E-007
6. 3475E-008
3. 0221E-008
1. 3845E-007
8. 8912E-007
1. 7097E-007
9. 3636E-008
2. 2582E-008
2. 1078E-008
1.9847E-007
1. 9187E-006
1. 3183E-006
5. 5730E-007
1. 6851E-008
3. 7810E-008
1. 1806E-007
4. 2745E-008
5. 8722E-007
4 .4942E-007
1. 0771E-007
4. 0912E-007
2. 0822E-007
2. 0233E-007
1. 1737E-006
2. 1184E-007
1. 6550E-006
1. 1314E-006
6. 5551E-008
2. 5252E-008
5. 5681E-006
1. 6584E-007
6.6345E-006
2. 2641E-006
5. 9116E-006
5. 3097E-006
2. 2019E-006
2. 8125E-007
4. 3906E-006
1. 0620E-005
8. 3313E-007
8. 7511E-006
7. 8827E-008
3. 5812E-007
3 1869E-006
2.8545E-006
6. 9718E-006
1. 3957E-007

3. 02E-008

2. 11E-008

1.69E-008
3. 78E-008

2. 53E-008

1. 1162E-006
-4. 2266E-007
2. 8150E-007

-1. 9541E-006
-2. 6087E-008
-1. 3120E-008
-2. 1460E-008
-3. 6701E-008
1.4056E-007
-8. 6160E-008
-7 .3711E-009
-7.9836E-009
1. 7273E-008

-1.1229E-007
-1. 0387E-006

3 .3212E-007
5. 1356E-008
-8. 8619E-009
1.1047E-007
4. 9216E-008
9. 9522E-008
3. 2492E-007
6.5840E-008
1. 0168E-007
-1. 0085E-007
2. 5714E-007
9. 2358E-008
2. 9125E-007
1. 2403E-007
4.2269E-007
2. 6851E-007
1. 9388E-007

-1. 4260E-009
-1.5640E-005

5.0769E-008
2. 3022E-006
1.5647E-007

-5. 7596E-007
-3. 0550E-006
1. 3428E-005

-1. 0302E-007
-4. 5490E-006
-7. 7876E-006
4. 6020E-008
4. 0263E-006
2. 5177E-008
2. 9098E-009

-3. 3612E-007
-3. 7930E-007
-9. 2890E-006
1. 6585E-008
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Nuclide
Name

EU-154

+ TL-208B

+ Pb-210
+ PB-212B

+ BI-214B

PB-214B

Energy
(keY)

892.73
904.05
996.30

1004.76
1128.40
1140.90
1241.60
1246.60
1274.51
1494 .08
1596.45

72.80
74 97*
84 .90*

277 .36*
510 .77*
583.19*
763.13
860 56*

2614.53*
46 .52*
74 .81*
77 .11*
87 .30*

238. 63*
300. 09*
609 31*
665 45*
768.36*
806.17
934 .06*

1120 .29*
1155 .19*
1238 .11*
1280 .96*
1377 .67*
1401.50
1407 .98*
1509.23*
1661 .28*
1729.59*
1764 .49*
1847 .42*
2118 .55*
2204 .21*
2447.86*

53 .23*
74 .81*

77. 11*
87 .30*

241. 98*

Yield
(%)

0.50
0. 85

10.34
17. 90
0.29
0.22
0 .13

0.80
34.40
0.71
1.80
2 .02
3.41
1.51
6.31

22.60
84.50
1.81

12.42
99.16
4.05

10.50
17.60
7.90

43.60
3 .34

44.80
1.29
4.80
1 .12

3 .03

14.80
1. 64
5.86
1 .44
3 .92

1.55
2.80
2 .12

1 .14

2.88
15.36
2. 04
1 .14

4.86
1.50
1. 11
5 .90
9.90
4.41
7.50

12/18/2008 10:2-:22 AM

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

3.2917E-006 2.53E-008
2. 0472E-006
1.7569E-007
1.0729E-007
6. 9146E-006
9. 2528E-006
2. 0273E-005
2. 7411E-006
5. 8399E-008
1. 9753E-006
8 .4962E-007
5.8907E-007 1.99E-008
7. 3401E-007
5. 0692E-007
1. 6163E-007
1. 2084E-007
2. 0727E-008
9. 7589E-007
1. 3708E-007
1. 9892E-008
3.0358E-007 3.04E-007
2.3838E-007 4.62E-008
1. 4218E-007
1. 2190E-007
4.6238E-008
2. 8958E-007
4.2857E-008 4.29E-008
9. 8018E-007
3. 1441E-007
1. 4330E-006
5. 8323E-007
1. 5241E-007
1. 1806E-006
3. 6751E-007
1. 6815E-006
7. 8218E-007
1. 1505E-006
4. 9029E-007
1. 0308E-006
1. 2923E-006
3. 7642E-007
1. 2965E-007
4. 8305E-007
1.3079E-006
3. 2401E-007
7. 2595E-007
6.9333E-007 4.47E-008
4. 2423E-007
2. 5276E-007
2.1838E-007
2. 6946E-007

Page 3

Activity
(uCi/q )

-9. 0941E-007 0

5. 2964E-007
-3. 8026E-008
-1. 3880E-008
-1. 8266E-006
-1. 7067E-006

4.0159E-005
-2. 2812E-006
1. 0686E-008

-6. 5782E-007
-2. 8908E-007
-3. 5598E-007
1. 7104E-006
1. 0183E-006
2. 0963E-007
1. 4063E-007
1.2109E-007
-8. 3550E-007
1. 5753E-007
1.0345E-007
6. 3411E-007
5. 5548E-007
5. 3836E-007
3. 5585E-007
3. 3362E-007
3. 8694E-00710
5. 9788E-007
6. 9112E-007
5. 8983E-007
-1. 7565E-007
7. 9035E-007
6. 6197E-007
8. 1112E-007
7. 0365E-007
8. 0497E-007
1. 0423E-006

-7 3310E-007
1. 4501E-006
1.6538E-007
1.1331E-006
7. 2990E-007
6. 8308E-007
1. 3387E-006
4. 8343E-007
9. 9062E-007
1. 4171E-006
6. 0276E-007
9. 8857E-007
9. 5708E-007
6. 3746E-007
7. 3934E-0070
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Line MDA Nuclide MDA
(uCi/g ) (uCi/g
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Nuclide Energy
Name (keV)

+ PB-214B

+ RA-226
+ AC-228B

PA-234B

295 21*
351 92*
186 .10*
12. 95*
16 .15

19.11
89 .96*
93 35*
99 55*

105 .36*
129 .03*
209 .39*
270 .26*
328. 07*
338 .42*
409 .62*
463 .10*
562.65
755. 28*
772.28
794 79*
835.60
911. 16*
964 .64*
968 .97*

1459.19
1496.00
1588 .23*
1630 .47*

63.00
94.67
98.44
99.70

111.00
125.40
131.20
152.70
186.00
200.90
202.90
226.40
227.20
248.90
272.10
293.70
369.80
372.40
458.80
506.80
513 .70
565.90

Yield
(%)

18.50
35 .80

3 .50
15.10
20.00
4.60
3.40
5.60
1.30
2 .00
2. 90
4.10
3 .80
3 .50

12 .40

2.20
4.60
1.01
1.32
1.09
4 .60
1.71

29.00
5.80

17.40
1. 06
1. 05
3 .60
1.95
3.20

14.30
23 .00
4.80

10.80
1.00

20.00
6.70
2.00
1.00
1.20
5.90
5.50
2.80
1.00
3.90
2.90
1.30
1.50
1.60
1.30
1.40

7. 7561E-008
4 .4676E-008
3. 6694E-007
8. 0507E-007
3. 4020E-007
8. 6488E-007
1. 9819E-007
2. 1872E-007
6. 5781E-007
3.1788E-007
3. 2153E-007
2.3730E-007
3. 2268E-007
3. 0666E-007
1. 0797E-007
5. 1529E-007
2.6449E-007
1. 3577E-006
1. 3977E-006
1. 6902E-006
3. 1624E-007
9 9980E-007
7. 6685E-008
5. 1660E-007
1. 8138E-007
6. 1602E-006
1. 3443E-006
3. 0148E-007
6. 5202E-007
3. 1476E-007
7. 2975E-008
3. 9881E-008
1. 9088E-007
8. 5952E-008
9. 6376E-007
4. 8884E-008
1. 5819E-007
6.4333E-007
1. 1440E-006
9.5428E-007
1. 9453E-007
2. 0971E-007
4. 0017E-007
1. 2014E-006
3.9988E-007
4.0940E-007
9. 2200E-007
8. 4807E-007
1. 0870E-006
1.4540E-006
9.8645E-007

Activity
(uCi/g

4 .47E-008

3.67E-007
7. 67E-008

3. 99E-008

6. 1113E-007
6.0289E-007
1.2533E-006
4.3442E-007
-6. 2293E-008
1. 3943E-007
5. 1562E-007
4. 6177E-007
3.9880E-007
2.0236E-007
2. 9308E-007
4. 2225E-007
5. 7734E-007
2.7969E-007
2. 8263E-007
2. 6377E-007
4. 1318E-007
1. 3747E-007
7. 0994E-007

-1.5779E-007
3 .4805E-007
1. 0275E-006
3. 2727E-007
6. 3796E-007
3 .4843E-007
1. 0870E-004

-5. 2200E-007
4. 0019E-007
1. 3895E-007

-1. 3943E-007
-9. 3142E-009
2. 111OE-008
1. 9327E-007
2. 9189E-008
-5. 7600E-007
-1. 8954E-008
2. 8734E-008
2. 8236E-006
-5. 0799E-007
5. 8837E-008
-2. 2644E-008
6. 4071E-008
1. 6924E-007
-1. 8479E-007
4. 7164E-008
-6. 1541E-008

2 .4178E-007
-1. 8687E-007

6 .4392E-008
-1. 2781E-007
2. 1464E-007
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Nuclide Energy
Name (keY)

PA-234B 568.70
569.50
574.00
664 .80
666.70
669.90
692.70
699.00
706.10
733.00
738.00
742.81
755.60
780.70
786.27
793.60
796.30
805.80
819.60
826.30
831.60
876.40
880.50
880.51
883.24
899.00
925.00
926.00
927.10
946.00
949.00
978.80
980.50
980.50
984.00

1353.30
1394 .10
1452.70
1668.50
1694 .60

63 .29*
92.38
92 .80*
72.70
89. 95*
93 35*
94 .00*

105 .00
109.16
140.76

Yield
(9)

3.30
10.00
2.00
1.30
1.60
1.40
1.50
4.60
3.10
9.00
1. 00
2.40
1.40
1.10
1.40
1.50
3.80
3.30
2.60
4.00
5.50
4 .00
4 .00
9.00

15.00
4.10
2.90

11. 00
11.00
12.00
8.00
1.40
2.00
3.00
1.90
1.70
3.00
1.00
1.20
1.20
4.50
2.60
2.60
0.11
2.80
4.50
0.40
2.10
1.50
0.22

Line MDA
(uCi/g )

Nuclide MDA
(uCi/g

3.99E-0084. 1447E-007
1. 3731E-007
6. 8905E-007
1. 1409E-006
9. 2665E-007
1. 0651E-006
9. 8682E-007
3. 2873E-007
4. 7590E-007
1. 8609E-007
1. 5698E-006
6. 5164E-007
1. 1407E-006
1. 5705E-006
1. 2091E-006
1. 1518E-006
4 .4993E-007
4. 8573E-007
6. 2647E-007
4. 0474E-007
3. 0061E-007
4. 1302E-007
4. 0555E-007
1. 8025E-007
1. 0787E-007
4 .2108E-007
5. 8504E-007
1.5346E-007
1. 5337E-007
1 .4576E-007
2. 2334E-007
1. 2359E-006
8 .6001E-007
5. 7334E-007
9. 0444E-007
9 .4914E-007
5. 0216E-007
1. 8495E-006
1. 0676E-006
1. 0206E-006
1. 8596E-006
3. 1727E-006
3. 5422E-006
1. 0676E-005
2. 3748E-007
2. 6860E-007
2. 7204E-006
4. 2494E-007
6. 0659E-007
4.6037E-006
8. 8770E-008

Activity
(uCi/g

-3. 0886E-007
-1. 0809E-008
-4. 1730E-007
6. 2704E-007
1. 2331E-007
1. 3819E-007
1. 0637E-007
1. 7670E-007
2. 0801E-007
-1. 7127E-007
4. 5560E-007
-1. 2292E-007
-8. 5827E-008
1. 1282E-006
9. 3691E-007
8. 5026E-007
2. 6752E-007
-1. 3166E-007
1. 4057E-008
2. 1854E-008
3. 2026E-009
-2. 6478E-009
-9. 4975E-008
-4. 2211E-008
5.2396E-008@
2.6449E-007
-2. 4454E-008
-4. 0452E-008
-4. 0489E-008
-1. 9021E-008
5. 1564E-008
2.5749E-007
-1. 0936E-007
-7. 2908E-008
-1. 8261E-007
-3. 5773E-007
-6. 7873E-007
-1. 8362E-007
2. 1472E-007
-2. 4406E-007
1. 9361E-006
1. 5315E-005
7. 4782E-006
-6. 4515E-006
6. 1785E-007
5. 6706E-007
9. 7656E-007
-1. 7311E-007
-1. 1882E-008
-1. 0799E-006
2. 5756E-008

+ TH-234

+ U-235

1. 86E-006

2. 23E-008

143.76* 10.90



Nuclide MDA Report

Nuclide Energy Yield
Name (keV) (%)

+ U-23S 163.33
182.61
185 .71*
194 . 94
202.11
205.31
279.50

5 .00
0.40

57 .50
0.59
1.00
5.00
0.27

12/18/2008 10:21:22 AM

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

2.0827E-007 2.23E-008
2.9829E-006
2. 2334E-008
1. 9023E-006
1.1279E-006
2.2681E-007
4. 1731E-006

Activity
(uCi/g

Page 6

1. 1497E-007
-1. 8655E-006
7. 6280E-008
4. 9723E-007

-6. 2595E-007
-1. 4373E-007

5.8468E-007

+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum

= MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
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Filename: HPGE
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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

12/18/2008 9:37:24 AM

2008-11-20-02N 2008Dec16
500 ml Nalgene
2008-11-20-02
500 ml Nalgene
500 ml Nalgene

3.00
: 8 - 8192
: 8 - 8192

1.000 keV

Sample Size : 1.000E+003 g

Sample Taken On
Acquisition Started

9/19/2008 9:45:00 AM
12/16/2008 7:47:05 PM

Live Time
Real Time

Dead Time

100000.0 seconds
100005.5 seconds

0.01 %

0
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**** **** ************ *********** *** ********** ****** ***** ******** ***********
*** N UC L I DE M DA RE P OR T** *

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

Detector Name:
Sample Geometry:
Sample Title:
Nuclide Library

HPGE
500 ml Nalgene
2008-11-20-02N 2008Dec16

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

Nuclide
Name

Energy
(keV)

+ Pb x-ray

+
+

+

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

ZN-65

NB-94x

AG-108m

+ CD-109

AG-110m

SB-125

BA-133

72.80
75 .00*
84. 90*
87.60*

477.59
1460. 75*

834 .83*
1173. 24*
1332 .50*
511.00

1115.55
702.62
871.09
79.13

433.94
614.28
722.94
88. 03*

446.81
620.36
657.76
677.62
687.02
706.68
744.28
763 .94
818.03
884.68
937.49

1384.30
1475.79
1505.04
1562.30

176.33
380.43
427.89
463 .38
600.56
606.64
635. 90
671.41
53.16

Yield
(%)

61.00
100.00
36.00
10.00
10.42
10 .67
99.98
99. 90
99. 98
2. 83

50.70
97.90
99. 90
6.60

90.50
89.80
90.80

3 .61

3.75
2.81

94.60
10.35

6 .44
16.44

4 .73
22.29

7 .34

72.70
34.36
24 .28

3 .99
13 .04

1. 03
6.79
1 .52

29.40
10.45
17.78
5.02
11.32
1.80
2.20

1. 9771E-008
1. 7035E-008
7. 6710E-008
2. 7870E-007
3. 8459E-007
2. 0511E-007
1. 3015E-008
2. 5642E-008
2. 3358E-008
8. 5220E-007
6. 7579E-008
1. 5128E-008
1. 7004E-008
1. 8821E-007
1. 4120E-008
2.7175E-008
1. 8051E-008
8. 6664E-007
4. 2884E-007
6. 1394E-007
1. 9351E-008
1. 7154E-007
2. 8142E-007
1. 1544E-007
4 .3196E-007
1. 0525E-007
2.8249E-007
2. 9505E-008
6. 8598E-008
9.5936E-008
4. 1688E-007
1. 5747E-007
1. 5491E-006
1. 7348E-007
8. 6771E-007
4 .4716E-008
1. 3349E-007
8. 2960E-008
5. 6297E-007
1 2756E-007
8. 4704E-007
4. 1852E-007

1.70E-008

3. 85E-007
2. 05E-007
1.30E-008
2.34E-008

6. 76E-008

1.51E-008

1.41E-008

8. 67E-007
1. 94E-008

4 .47E-008

3. 06E-008

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

-8. 6747E-009
5. 9513E-008
3. 7817E-008
3. 0898E-007
6. 1627E-008
1.0819E-005

3105E-008 -/
2. 5243E-008
3. 8339E-008
5. 2298E-006
4. 7919E-008
-5. 2693E-009
2. 0479E-008
-2. 1692E-007
-3. 2291E-009
-3. 4055E-009
5. 5084E-011
9. 6082E-007
2. 4598E-007
-3. 2693E-007
-6. 3456E-009
1. 5469E-008

-2. 5619E-008
5. 1336E-008
3. 2756E-007

-6. 7215E-008
-7 .4947E-008

3 .4660E-008
6. 5659E-008

- .3727E-008

-1. 1341E-007
-3. 8006E-009
-4. 7912E-008
-4. 1221E-008
4. 5805E-007

- .3415E-008

7. 2608E-008
1. 8588E-008
-3. 1577E-008
-6. 6065E-008
-8. 4606E-007
7. 5555E-009



Nuclide MDA Report

Nuclide Energy Yield
Name (keV) (%)

BA-133

CS-134

CS-137
+ EU-152x

EU-154

79.62
81.00

160 .61
223.23
276.40
302.85
356.02
383 .85
475.35
563.23
569.32
604.70
795.84
801.93

1038.57
1167. 94
1365.15
661.66
121. 78*
244. 70*
344.28*
411. 11*
443.98
778 .90*
867.39
964 .13*

1085 .91*
1089.70
1112 .12*
1212.95
1299.12
1408 .01*

123 .07

188.25
247.93
401.30
444.39
478.26
557.56
582.00
591.76
625.22
676.59
692.42
715.76
722.30
756.86
815.55
845.39
850.64
873.20

2 .62

34.10
0. 64
0.45
7.16

18.33
62.05

8 .94

1.46
8.38

15.43
97.60
85.40
8.73
1.00
1.80
3. 04

85.21
28.40
7.49

26.60
2.23
2. 78

12 .96

4 .15
14 .34

9.92
1.71

13 .55

1.40
1.63

20.87
40.40
0.23
6.83
0. 19
0.55
0.21
0.25
0.89
4 .91

0.32
0 .14

1.78
0 .17

20.00
4.50
0.50
0.58
0.23

12.09

12/18/2008 9:4':37 AM

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

4.7747E-007 3.06E-008
3. 1095E-008
1. 6661E-006
2. 6022E-006
1.6340E-007
6. 4449E-008
3. 0553E-008
1 .4087E-007
9.3177E-007 2.14E-008
1. 7768E-007
9. 7569E-008
2. 3175E-008
2. 1356E-008
2. 0733E-007
2. 0034E-006
1. 3827E-006
5. 3616E-007
1.7767E-008 1.78E-008
4.6101E-008 4.08E-008
1. 0767E-007
4.0780E-008
5. 2569E-007
4. 5722E-007
9. 8501E-008
4. 0891E-007
2. 3266E-007
1.4649E-007
1. 1904E-006
1. 2694E-007
1. 6795E-006
1.1335E-006
7. 7087E-008
2.6289E-008 2.63E-008
5. 6072E-006
1. 6781E-007
6. 7091E-006
2. 3206E-006
6. 1364E-006
5. 3843E-006
2. 2155E-006
2. 8105E-007
4.3548E-006
1. 0440E-005
8. 4264E-007
8. 7491E-006
7. 9877E-008
3. 5858E-007
3. 3010E-006
2. 8982E-006
7. 2629E-006
1. 4097E-007

Page 2

Activity
(uCi/g )ID

-8.0979E-007
-6. 2254E-008
4. 0547E-007

-5. 3629E-008
6. 7523E-008
-2. 6511E-008
-3. 2892E-009
-7. 9324E-008
-5. 0733E-007
1. 0518E-007
5 3462E-008
-1. 6525E-009
2. 0855E-008
-2. 6268E-008
1. 4765E-007
4. 2514E-007
7. 3781E-008
1 .4619E-008
1. 4464E-007
8. 3944E-008
1. 2562E-007
2. 5166E-007
-2. 5908E-007
1. 3014E-0079
8. 9574E-008
2.9035E-007
1. 8209E-007
8. 3829E-007
1. 3322E-007

-4 .2966E-007
3 .2769E-007
2. 5664E-007

-8 .4530E-009
-2 2803E-006
-3. 5039E-008
9.8740E-007
-1. 6490E-006
2. 3715E-006
-5. 9162E-006
1. 2670E-005
-1. 7564E-007
8. 2460E-007
-9. 4933E-008
5. 2719E-007
-3. 9570E-006
-1. 5282E-009
-2. 1530E-007
-7. 1129E-007
-2. 2735E-006
-1. 9087E-0060
-9. 2267E-010
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Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Page 3

Nuclide
Name

Energy
(keV)

EU-154

+ TL-208B

+ Pb-210

+ PB-212B

+ BI-214B

+ PB-214B

892 .73
904 .05

996.30
1004.76
1128.40
1140.90
1241.60
1246.60
1274.51
1494.08
1596.45

72.80
74 97*
84 .90*

277.36
510 .77*
583 .19*
763.13
860 .56*

2614 .53*
46 52*
74 81*
77. 11*
87. 30*

238 .63*
300. 09*
609 .31
665.45
768 .36*
806. 17*
934 .06*

1120. 29*
1155.19
1238. 11*
1280.96
1377 .67*
1401 50*
1407. 98*
1509 .23*
1661.28
1729. 59*
1764 49*
1847.42*
2118.55
2204 .21*
2447.86

53 .23*
74. 81*
77. 11*
87. 30*

241 .98*

Yield
(%)

0.50
0.85

10.34
17.90
0.29
0.22
0.13
0.80

34 .40
0.71
1.80
2 .02
3.41
1.51
6.31

22.60
84.50
1.81

12.42
99.16

4 .05
10.50
17 .60

7 .90
43.60

3 .34
44.80
1.29
4.80
1. 12
3 .03

14.80
1. 64
5.86
1.44
3 .92

1.55
2.80
2 .12

1. 14
2.88

15.36
2 .04

1. 14
4.86
1.50
1. 11
5.90
9.90
4.41
7.50

Activity
(uCi/g

3 .4459E-006
2. 1205E-006
1. 7581E-007
1. 0626E-007
6. 9690E-006
9. 3566E-006
2. 0231E-005
2. 7278E-006
5. 6790E-008
1. 9773E-006
8. 3011E-007
5. 9703E-007
4. 9956E-007
1. 8288E-006
1. 8668E-007
1. 2357E-007
2 .2918E-008
1. 0010E-006
1 .4830E-007
1. 9417E-008
3.1938E-007
1. 6224E-007
9. 6064E-008
3. 5278E-007
4.6835E-008
2. 5827E-007
4. 8205E-008
1. 1884E-006
4. 4949E-007
1. 2558E-006
5 .4109E-007
2. 3865E-007
1. 3133E-006
4. 4230E-007
1. 4246E-006
4.5776E-007
8. 3668E-007
5. 7710E-007
1. 0154E-006
1. 1431E-006
6. 1631E-007
1. 7542E-007
5. 7644E-007
1. 1962E-006
2. 7413E-007
9.2179E-007
7. 8030E-007
2. 8873E-007
1. 7078E-007
6. 3197E-007
2. 7650E-007

2.63E-008

1. 94E-008

3. 19E-007
4. 68E-008

4. 82E-008

5. OOE-008

-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
1. 7453E-006
9. 0161E-007
8. 6203E-008
2. 0574E-007
1. 0971E-007

-8.0631E-007
1. 1172E-007
1.0530E-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. 8782E-007
7. 6897E-007
6. 6708E-007
6. 9791E-007
-6. 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
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Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Page 4

Activity
(uCi/g

Nuclide
Name

Energy Yield
(keV) (%)

+ PB-214B

+

+

RA-226
AC-228B

295 .21*
351. 92*
186. 10*

12 .95

16 .15
19.11
89 .96*
93 35*
99. 55

105 .36*
129. 03*
209 .39*
270 .26*
328 .07*
338 .42*
409 .62*
463 .10*
562 .65*
755.28
772.28
794 79*
835 .60*
911. 16*
964 .64*
968 .97*

1459.19
1496.00
1588 .23*
1630.47

63.00
94 .67

98 .44
99.70

111.00
125.40
131.20
152.70
186.00
200.90
202.90
226.40
227.20
248.90
272.10
293.70
369.80
372.40
458.80
506.80
513.70
565.90

18.50 8.2709E-008
35.80 5.0034E-008
3.50 4.2818E-007
15.10 1.0109E-006
20.00 3.7554E-007
4.60 9.0977E-007
3.40 8.0925E-007
5.60 5.0886E-007
1.30 7.1038E-007
2.00 4.4940E-007
2.90 2.9300E-007
4.10 2.4257E-007
3.80 3.4880E-007
3.50 3.7750E-007

12.40 1.2303E-007
2.20 5.4166E-007
4.60 3.3399E-007
1.01 1.0648E-006
1.32 1.2170E-006
1.09 1.7317E-006
4.60 4.8564E-007
1.71 6.3503E-007

29.00 6.0947E-008
5.80 5.7777E-007

17.40 1.9729E-007
1.06 6.2360E-006
1.05 1.3450E-006
3.60 3.1427E-007
1.95 6.6328E-007
3.20 3.1930E-007

14.30 7.4421E-008
23.00 4.0335E-008
4.80 1.9264E-007
10.80 8.7144E-008
1.00 9.9209E-007

20.00 4.9283E-008
6.70 1.6122E-007
2.00 6.5039E-007
1.00 1.1711E-006
1.20 9.7608E-007
5.90 1.9900E-007
5.50 2.1435E-007
2.80 4.0345E-007
1.00 1.2216E-006
3.90 4.1064E-007
2.90 4.2418E-007
1.30 9.4794E-007
1.50 8.9522E-007
1.60 1.0811E-006
1.30 1.4649E-006
1.40 1.0159E-006

5. OOE-008

4.28E-007
6. 09E-008

4. 03E-008

6. 2956E-007
6. 4621E-007
8. 3083E-007

-2. 0875E-006
3. 9494E-008

-2. 0883E-007
5. 2632E-007
3. 8076E-007
-1. 6147E-007
2.6570E-007
3. 0412E-007
4. 2862E-007
6. 3227E-007
5. 3944E-007
3. 6875E-007
4.9087E-007
5. 3332E-007
2. 8323E-007
5. 2264E-007

-8.5947E-007
4. 1544E-007
6. 3941E-007
3. 2663E-007
7. 2103E-007
3.6263E-007 W
1. 1114E-004
3. 8894E-009
3.1969E-007
-6. 5222E-007
8. 2375E-007
-5. 9071E-008
-3. 3875E-008
-2. 0025E-008
1. 3006E-008
-1. 1251E-006
3. 1355E-009
9. 9171E-008
3. 0795E-006
-5. 7985E-007
4. 1131E-007
-3. 8803E-008
-2. 0708E-008
-1. 9161E-007
-2. 4644E-007
-3. 6712E-008
6. 6356E-008
-2. 2619E-007
1. 1678E-007
-2. 5258E-008
-9. 4003E-0080W
2. 9432E-007

PA-234B
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Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Page 5

Nuclide Energy Yield
Name (keV) (%)

Activity
(uCi/g

PA-234B

+ TH-234

+ U-235

568.70
569.50
574 .00
664 .80
666.70
669.90
692.70
699.00
706.10
733 .00
738.00
742.81
755.60
780.70
786.27
793.60
796.30
805.80
819.60
826.30
831. 60
876.40
880.50
880.51
883.24
899.00
925. 00
926.00
927 .10
946.00
949.00
978.80
980.50
980.50
984 .00

1353.30
1394.10
1452.70
1668.50
1694.60

63 .29*
92.38
92 .80*
72.70
89. 95*
93 35*
94.00

105 .00*
109.16
140.76
143.76

3.30 4.2519E-007 4.03E-008
10.00
2.00
1.30
1.60
1.40
1.50
4.60
3 .10
9.00
1. 00
2.40
1.40
1.10
1.40
1.50
3.80
3.30
2.60
4 .00

5.50
4.00
4.00
9.00

15.00
4 .10
2.90

11. 00
11.00
12.00
8. 00
1.40
2 .00

3 .00
1.90
1.70
3 .00

1.00
1.20
1.20
4.50
2.60
2.60
0. 11
2.80
4 .50

0.40
2 .10
1.50
0.22

10. 90

1. 4117E-007
7. 0874E-007
1. 1788E-006
9. 6063E-007
1. 0680E-006
1. 0047E-006
3. 3092E-007
4 .8836E-007
1. 9137E-007
1. 6096E-006
6. 7675E-007
1. 1497E-006
1. 6728E-006
1. 2676E-006
1. 1498E-006
4 .4995E-007
5. 1877E-007
6. 3198E-007
4. 0872E-007
3. 0206E-007
4. 2382E-007
4. 2285E-007
1. 8793E-007
1. 1120E-007
4. 3127E-007
5. 9652E-007
1.5680E-007
1. 5482E-007
1. 4904E-007
2. 2381E-007
1. 2364E-006
8. 7779E-007
5. 8519E-007
9. 1474E-007
9. 3560E-007
4. 9737E-007
2.0321E-006
1.0436E-006
1. 0459E-006
3.0689E-006
5. 4557E-006
1. 3936E-005
1. 0782E-005
9. 6631E-007
6. 2271E-007
2. 6213E-006
4. 2087E-007
6. 1658E-007
4.6861E-006
9. 5719E-008

2. 0013E-007
7. 7352E-008

-7.7288E-009
9. 3773E-007
1. 0111E-006
2. 0256E-007
8. 5147E-007
2.0942E-008
2. 0943E-007
-1. 0508E-007
-6. 8019E-007
1. 0238E-007
5. 0565E-007
1.5689E-006
9.1301E-007

-3.5347E-007
3.1342E-007
3.5842E-007

-1. 9968E-007
-1. 5979E-007
-5. 2989E-008
-1. 3958E-007
6. 0178E-008
2. 6746E-008

-8. 6320E-008
8. 7464E-008
-3. 8424E-008
-4. 1726E-008
-1. 1219E-007
-2. 9778E-008
-7. 4685E-008
6. 9376E-007
7. 7073E-007
5. 1382E-007
-7. 1859E-007
-1. 6114E-007
-4.4321E-007
-4. 9964E-007
-1. 7203E-009
1. 0262E-007
3. 0594E-006
2. 7366E-005
1. 0428E-005

-4. 7310E-006
6. 2847E-007
4. 6594E-007
-1. 3384E-006
2. 4884E-007
1. 8173E-008

-4. 9986E-007
2. 1991E-008

3.07E-006

2.61E-008



Nuclide MDA Report

Nuclide Energy Yield
Name (keY) (%)

+ U-235 163.33
182.61
185 71*
194.94
202.11
205.31
279.50

5.00
0.40

57.50
0.59
1.00
5.00
0.27

12/18/2008 9:1I:37 AM

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

2.1145E-007 2.61E-008
3. 0207E-006
2. 6060E-008
1. 9468E-006
1. 1528E-006
2. 3340E-007
4. 2900E-006

Activity
(uCi/g )

1 7451E-007
-1. 4635E-006
5. 0567E-008
2. 0713E-006

-6. 5152E-008
-6. 6598E-008
6. 4679E-007

Page 6

+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum

> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
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Repof To w*Wk Order DeOu/-

Eberline Analytical MarkL. Driscoll SDG 10-02134
Univ of Mi. Occpatonal Safety & Env Heal Pu,, ase Order 5000002634

Final Report of Analysis 1239 Kepke Drive Anay~ss Caftgo - ENVIRONMENTAL - -

Ann Arbor, MI 48109 Sample Matrix SO
Lab Sample Cli04t Sample Receipt Analysls Batch I RCPoU

ID Type ID Date Data Daft o0 1 Unita

10.02134-01 LCS KmNOWN 02/241100000 2124/2010 3112010 1002134 CVtJl1-14 EPAS200ModIId 1 4.•E03 4056E01 PC-Ig

10.02134-01 L CS SPIK(E 02r2410 00.00 212412010 3)11=010 10-M2134 Culxwj-14 EPA 5200IModied 1 44E-03 1 42E-01 1446.01 5866.00 PCt/0

10.2134-02 M01 BLANK 224110 0000 2124=10 18o010 1G432134 Carbon-14 EPA 520.0 Moadi 40.03E-0 33'-00 3lW000 5 5IE-0o PCVQg
10-02134-03 DUP UM-2000-02-Z6-! I 0212M600000 2J2442010 31182010 i 10-01-34 Catm0-14 I EPA 5200 Modred 4.10"1 6641E-01 664E-01 1 12E00 pCi9g

10-02134404 DO UM-20-02-2$-01 02/260" 00-00 2124/02010 3/18/2010 10.02134 Carbo'l-14 EPA 520 Modred 0OE.00 596E.01 5,95E-01 1 02E-00 pCVg

10.02134. TRG L*A-200C43-04-01 03006/000.00 2/24/2010 3118r2010 10-02134 Canbon- 14 EPA 52000 Modred 0.00E*00 646E-01 646E-01 1 10E.00 pCV

10-02134-M TRG jM-w -6 06/29W090000 2W24/2010 3(18/2010 10-0,134 Carbon-14 EPA 5200 Mod•-- 397E-01 643-01 8 43E-01 I 0*EX00 pC'/. _

104)2134-07 TRG UM-2009-W06-101 06/22/000-00 212V)2010 31181010 10.0234 cart**, 14 EPA 520.0Modfeld 167E-00 8996 699-01 ISEO 1%14600 p~

10,02134-08 TRG LJ"#-2009406-12-01 06/24= 0000 2124/2010 311812010 1002134 Carbor 14 EPA $20.0 MdA 358600 7.01E-01 7 010E-Cl 0SE00 PC4g

10.02134-09 TRG LJM32094)0&1`1 0625009X00 00 214,)2010 3118I201 10-02134 Caobot-IA EPA5200dModl 5316.#00 7526-01 7 20.01 '12E-00 PCdQ

10-02134-10 T1RC LIIM.20410-012" 0112/10000 212410010 31181210 10-02134 Carbon-14 EPA 520+0Modfed 0 006*00 6 25E-01 6 256.01 f 07E-00 PC4'O

10-02134-01 LCS ]NOWN 02124/10 00 00 2/24)2010 34/2•00 10-02134 C/normla-36 45D-C4 Modred 391E.02 800ý 00 - PCg

10-02134-01 I.CS SPIKE0 02241100-0 WOO 214r201 0 314/201 10-02134 Chb**i-36 4500-Cl-8 WMANW 3 90E'.;2 a 2S6F 6.29E.00 6+54601 PCi/g

10-2134-02 MBIL BLANK 02)2411000 00°- 2/24)2010 3=010 1".02734 CNomn" i 4500Cl--S• mafled 2llE-01 8&54E-02 854E-0 1ASE-01 pC41g

1W-02134-03 DUP UM200902.02 02/0620 00 2124/2010 314/2010 1"002134 Chlomle-36 4500OCI'- Mod~red 4,326E02 6235-02 6 32-02 I1.6E-01 p1lug

10-02134-04 00 RG M.2009,02-26-01 02)26)090000 2124/201 3W2010 100234 Chnma,38 4600-8 Moded .&III-03 5 80E-02 5 80E.2 1.0SE-01 Pug

0-.02134-0M TRG IJM-20094O3-04-01 03/08/000 00 2124/2010 3M4-2010 10"02134 Cmhlorina36 4500-lS Modied -325.-02 582-02 65-0-02 -Q 1E-01 PCVg

0"02131-06 tRG uW0mo2000-6 - 1 - 06/29/09 0000 22442010 3120=0 10-02134 Cnkomve36 - -4500.Cl-B mofed 2.82E-02 5 25E-02 5 25E-02 9110-02 Pc7g

10-02134-07 TRG -2009-0M-I1-0l 06/22M/ 00WO0 2/24/2010 3/412010 10.02134 C11loir-36 4500-DC-8 Modred -2,S81-02 5.98E-02 596F-02 1 lIE-1 PCAg

10&02134-0M TRG UKA-200N96-1201 06/24/10 00,00 2124)2010 341/2010 10-02134 CN.W*-35 450D-L 4l Mofed 2,67E-02 S 86-02 558F-02 9271E-0•2 p0g

10-02134-02 TRG UNK 06125/4000:00 0 20242010 3A142010 -0-02134 CTtl.oe36 LA45WN Cl- 0Modred 2400-0 5.92-02 50 22-0 103E-01 P04/!

10-02134-10 TRG 1342010-01-29-01 01/29/00WOO 2124/2010 314)201 10-02134 C/$keym-16 4S00-Ct-8 Moded 2 0C.02 638E-02 6 380-02 1,17601 Oll

10-02134-01 LCS KNOWN 02124100000 212420•10 311912010 10-02134 Tnwm LANL ER-210 Modiied 3506.02 1 361E-01 3CiE

1"-213"4.1 LCS SPIKE 02/2wl10 00 00 2124/2010 3/19/20 100D2134 Tritum ILANI. ER-210 Modred 3,24E02 4 24E.00 3VE-:01 20CE-00 p04/9

10D-02134-02 MOL. BLANK 02/241000O0 2/24/2010 X119=210 10-02134 Tntwn LAWd FR-210 ModE/ed 1 58E.0-W 124E-00 1 256.00 2066.-00 P0019

10-02134-03 DUP LOA-2009--02-26-01 02)2W0/09000 2124/2010 3119/210 10-02134 TnkAm_ LANL ER-ZI10 Modgled 1830400 131E.00 1 32E00 2186.00 PCA1

10O-02134-04 DO W.4.2109R-0-26-01 02r281090000 2/24/2010 3119/210 10.02 134 Tram. LANIL ER-210 Modified -1850.00 1 226.0 1W 306.00 2.146.00 p1

10-02134-05 TRG LUk=200 4.3-0 1 03/0810 0000 2124)2010 3119/2010 10-02134 1Ingm LANL ER-210 Modded I 64E.00 1 2@E000 1 29-00- 2 13E-00 pCL4)

10,012134-016 TRO UIM-2009-0-0-0 08/29) 00100 2/4/201 V19192010 10.02134 Th1.jm LAWL ER-210 Modr/ed 1 57E.00 1236.00 1 240.00 2.04E+00 p01/9

10-02134-07 TRO UM-2009-00`12-01 .06/22/o0s000 W 2OO 2010 3119/2010 10-02134 Th1ur LANI ER-210 ModEt/ I 67E.00 I 311e00 1 32E'00 2170.00 pC04/

10-02134-08 rRG UM-2000-06-2-01 oarl" 00.00o 212)010t 311902010 10.02134 TEki&mf LANL ER-2I0 ModE/e 1670.00 1310.00 I 32E0.00 2 170.00 pC4Ig

10-2134-O9 rRG UIM-2009-0mf9-01 06=25=0 0000 2/24)2010 311912010 IG.02134 Tra/im LANL ER-210 Moatted 1 70.0-0 1 336+00 1 34E60 2.21E.00 pC01g

10-02134-10 rOR LMyC-2010-,O-29-01 U1121000-00 2/244=010 311812010 1 134 TAiya noj LANL ER-21 L Modred 0000.00 1,23E-00 123pe 00 211.•1 00 PCOng

CU-Counting Uncertainty;CSU.1-Combined Standard Uncertahinty (2-siginsa,MDAmMinimal Detectd Acthaty:LCS-Laboratory Control Sample; MBL8&SWA.: DUP-WplIkate. TRGON"&mI Sam1ple; 0O-uplicale OtignAt

;•i¸,

?.

E: Fz L i r E: EsERINEANALYTICAL CORPORATION

SERVICES 601 SCARBORO ROAD OAK RIDGE. TN 37830 865/481-0683 FAx 865/483-4621
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RAep To AWb 008e"zL

Eberline Analytical 5o, 10-02134
Univ of MI, Occupational Safetq Env Heal Purchase Order. 50000 634

Final Report of Analysis 1239 Kopko Drve A- sis Ca8gory ENVIRONMENTAL
Ann Arbor, MI 48109 Setpse M &&: so

Lab Semple SAMpl Receipt Amayi as" Analy Method R t CU CSU MOA ntla
1D Type" DaS Dowe Doe. ID

10-02134-01 LCS KNOWN 02/24/100000 2/2412010 311512010 ?04)2134 Amiaickx-241 LAML ER.130Me88M 3 1 E-0 I 14E02

10-0134-01 LCS KNOWYN 0212410000 MU2M1210 3/15M210 t0-02134 CQ66114i LAM. ER-.130 Modfled 1, 14E-03 3.42E*01 PCilg
10.0213-01 LCS SIK)<E 02/24/1000:00 2(2412010 3115/2010 t1.02134 Amewdum241 LAN. ER-1 30 Modled 359.E0+ 3.03E.02 3 03E-02 5O90-00 pC4tl

10-02134-01 LCS SPIKE 0224"1000:00 2/24/2010 3/15P2010 10-02134 CobW-7 LAW. ER-130mcaw 1 23E*03 1,96E-02 1 4E02 4 10r00

02134- VA ML BLANK -2•110o00-00 ,24101 3/15201 10.02134 Imftw LAM ER-.130Modeld -1 46E*0 6.43E-00 .S.43E++ 1 .072.0I pC

10-02134-0• DUP 02 /00000 2/24010 3/15/2010 10-02134 owl-I LANILER.130MOdMed 4.74E.00 110E.01 1 10E+01 111E+01 PCUq

10-Io 34-04 00 UW-20004.2-264310 0 00::0o 21242010 3.S1010 10-02134 ftn-a LAM. ER--.ia maied I t4$E-00 6e62.00 0 62E-oo 1+4E+*01 PCUl
10-2134.05 TRG UM-20i0-0•-29-0l 03MW9CW000:00 2W2& I0 3/15,2010 10,02134 4"wi-I, LA. ER-130 M•ed -. 662200 1 122-01 2E.,-01 9062*01 pCIg

10-02134-06 TRG LK-2009N-060126/0800:00 2,2412010 312010 10402134 Wwn-55 LA. ER.-130MoDIdfd 2 27E.00 5062.00 604E-00 7,72E.00 pCCIg

10-02134-07 TRG UN-20004W-01 02/2/109 00:00 2,2412010 3/152010 10-02134 OWN-t3 LAM. ER.130 AI ed 2.4E *00 5+64E.00 S 4.0 S.11E-00 pctg

10-02134-OS TRG SIKA2009312-01 0W24/"0 00:0 2J2412010 3M15W2010 1002134 IgWq1-51 LANL 21R-130 Uge - 507i.00 850300 i.052*00 I I7E-01 PCWQ

10.02134-0U TRG BAW20K 61- 0G2&/04 00:00 2124/2010 3/142010 10-02134 W"on-50 LAM. ER-130 MoOIe, 461E-00 5K06200 100K.00 04E-M0 pCi/g

10-02134-10 TRG L,2010"K 2- 0019tl0 00:00 w,2241010 120 10-2134 Iomn.1"S5 LANER-130MO& - 4562.E00 106.l0E- I 02E.01 903E-00 pCg

10-02134-01 LCS KNOWN 02V24/10 0000 212412010 3W4/2010 10-02134 CaltmS-6 LANL ER-130 ModtW I 342E-02 3A1E-G00 PC45

10M0234-01 ICS KNOWN 021411000WOO 21241201 31412010 10-02134 Cesko¶- 137 LAM. ER.l130 Mbefiecl 6 06.01 2 262.00 pCilg
10-2134401 LCS SPIKE 02124/1 00DW 2.12412010 3W42010 10402134 Cobsil4O LANLM. 130 MaIded 1 302*02 1.08E.01 1 DOE-01 7 522-Cl PCUG
10-02134-01 LCS SPIKE M2U2M10W00 2/241210 3141210 10-02134 Ceasko-137 LAN. ER1 .30 Modfled 6 502.01 8+03E-00 SME-200 6 TIE-01 pCi/U

10-02134-02 MBL BLANK 02124110 W 00 2/2412010 314/201 10-02134 4;i-lI Mm LANI. 214130 ModMle -U382-03 I14SE-02 1 4i62-0 2 22-02 pCl/g

10-02134-42 MOL BLANK 02124V10 00,00 2W240010 31412010 10-02134 6"W-1 11 Orr .L 2.130 Mod~led . 42E-03 1 80E-2 I AE 02 3.25E-02 PCi/

10.02134-02 MBL BLANK 0OV24/00000 2124/201 3W42010 10-0234 Barmi-1 33 LAWt EII-l3OU~odlteO 105E02 i 1 IE-C2 1 SIC-02 3 58E-02 pCLAg
10-213-02 151. BLANK 02124/1000W00 241242010 314/210 10-0134 CaveS-G LAW. ER-130O W~e 3.08c-0 1,342-0 1.34E-02 280%-Q2 PCI/U
10.0234-02 16401 BLANK 02124110000 2141200 3141210 10-02134 Ceei*,-134 LAN. ER-1 30 Ma~Ee -2-25E-03 1+54E-42 1 546-2 2,53E-02 PCI/u

10-02134-02 151 BLANK 02124/1000-0 2141010G 3142010 10-02134 Ce~kays-137 LAW. 214-130 MaIoed -3 4SE-03 I 77E-02 I 77E -02 3262.0 PCwlg
10-02134-02 WB1 BLANK 022411 00000 212412010 W2010 10.0234 Eupk-152 LAM. ER-130 WMOWe 8 88-02 991E-42 991E-02 2.4G-01 pCwg

10-02134-02 MIL BLANK 02/24/10 00-0 2124.2010 31/2010 10-02134 E.rapeim.154 LA/IL -X1 30 Moffled 4 03E.02 4 8E.02 413E-02 .OSE-Cl pCtl

10-02134-02 Mal. BLANK 02/2411O00000 212412010 3141201 10-02134 Eaurpkin-155 LA1,&I 214-0 MaIMfed 1+43E-0 2 SOE-02 2,80E-02 4+02E-02 PCI/g
1"-2134-02 MOt BLANK W2412410 0000 2W24/20-10 314/,2010 10-02134 Manoweua-4 LAM. ER-130 Modifed 1 75E-03 1 32E-02 1 322i-02 2632-02 PCwg

CU.Covinting Uncertihtitr.CSU1Combined Staoard 1Ueitintffy (24;gma);M0AWMWnIia1 DeteeW Acbvt•.LCS-Laboratry Cowtw" Sample; M1L8lank; OUP-uplk;ate TRNormaIl Sample; DO-Ouplicate OrVginl

E R E3 E: Fq L E i pEBERLINE ANALYTICAL CORPORATION&5E: V I C C 601 SCARSORO ROAD OAK 0 TN 37830 865/481-0683 FAX 865/483-4621
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Repol1 ToOfrf

Eberline Analytical Mark L Driscoll SG: 10-02134
Univ of MI, Occupational Safeý &,,Env Heal Purchase-O~ro 5000002634]

Final Report of Analysis 1239 Kepke Drive Ana.tyws Categy: ENVIRONMENTAL

Ann Arbor, MI 48109 Sampo e "qtr. SO
Lab I Sample Client Sample aReceipt Analysis Batch M RCpot1

ID Type ID Dats Date Dts "A" Unila

10-02134-03 DUP I ULA.2000.02.211Ol 0O2A 0000 /24/2010 3/4/2010 10-02134 ,Sdr-106m LAN.ER-130MoWW 2JI04 4 70M-02 4,70E-02 8 39E-02 p019

1"-2134-03 OUP LN-2000-02-26VO 02/26/0 0000o 2/24/201 _3/4/010 10-02134, Slwr.lI0m LAM% ER-130 Malffiell 7,75E-02 I 13E-01 I 15E-01 21190-01 pCewg

10-02134-03 DUP UW%-200"02-2-01 0226/00:00 2124/2010 3/4/2010 10-02134 Oarkm-1133 LAML ER-I•10Mo MOMe [ 2.46F-02 5NE-02 596E-02 994E-02 _ pO/

102134t03 DUP L•.AI200%-0-26-01 02/26/0900:00 2/24/2010 3/4/2010 10-02134 Coball-•O LAN. ER.130 Modiftie 3.00E041 709902 7998-02 1 16E-01 pcOg

1042134-03 iP- ýWiAi -02.26-O 1 02/... 00.00 22 14120`10 3-4/010 ID--02134 Cesl,-- LAI. .ER--130 od -7d - 1-03* 64-02 8.34E-02 9 9615,02 pCg

10-02134-03 DUP L41-200"02.26-01 02Ma/000-00 2/24/2010 314/2010 10-02134 CDos.a-137 LANL. ER.130 Mo ified 2 71E-02 4.74F-02 4.74E-02 896".02 pcug

10-0234-03 DUP uM-2000o2.2 - 01 02or501 0•o00 2W20101 31•4010 10-02134 EwOm.t52 LAWLER- 130•NW I 149E.00 6.150-01 615E.01 1 13E-00 pC49

i0-02134-03 DUP W.2009-02-2.0-1 02=2661i00-*00 2/24/2010 34/20"10 10-02134 E•uif mA.un LAUILER-130 MOdWN I 112E-01 1.42E-01 142E-01 284E- -pCI/g

10-02134-03 D)UP WA-201)0-02-26-01 =0)160 00.00 2/24/2010 3/4/201 10.0234 FiamptigM.155 LA?4L ER- 130 ModEe I 2.71E,01 I37E-01 1.37F.01 2088E-01 pCi/g

I0.02134-03 IJUP UM2009-2-2"l 02/26 00000 2/24/2010 31/2Q010 10.02134 Mng"ese- LANL FR. 130 Modlled 1 -4E-03 9 0-0 0 9 g4-94)2 177E-01 pCi/g

10-02 134-04 DO UM-2009-02-201 02/2r0000-00 2/24/2010 3/420OI '0-02134 S•w-101-1 LANL ER-130 odIflied I I 32E-02 5355E-02 5 SSE-C2 907S02 •pCI/

10,02134-04 DO L1A1-2009-02.28-i 021`26000000 2/24/2010 3/4/2010 10-02134 Sivetr- IOm LANLER-130 adWd -3 M-12 113E001 I 13E-01 E61-01 _PUi-g

10-02134-04 Do LIM-20)%-02.2•.01 02/28000000 72244010 34/010 10-02134 Bamm-133 LANL ER-130 Modifed G659E-02 5 83F-02 5 83E-02 0.E-01 p0ig

10-02134-04 DO UUM-2009-02-28M-e1 02026-/0900 2124r2010 3/4/2010 10-0134 C.60-60 LANL ER130M•0oCfd 2 75E-0 5 ?1 E-02 6,71E-02 908.02 pcIg

10-02134-04 DO UII-20"0-26-01 02/2/ 00-00 2124/2010 3/4/2010 '0-02134 Cssroium-134 LALt ER-.130 ModMI/ed 93•50- 5 48E-02 8 4E--0 I 305E-01 pCI/g

1010213404I DO UM-20092-2"-1 02/26/090(Y-00 2/2/210 314/201 10-02t34 Caesim.137 LAIIL ER-130 ModOs' -6 318-OS 4 54E-02 4 54E.02 8.07E-02 p0/9t

14102134-04 DO LOA-2009-02-2"i0 02126/090000 2/4/2010 3/4/201 10-02134 Ewopkan-152 LAILl ERt-130 MAodE/a I 3E.00 3 41E.01 3.41E-01 3.94E-01 pC49

10-0213404 DO UM-2009.02.26"1 0V26 00,00 2/24/2010 34010 10-02134 E t~un-1574 LANL ER- 130 ModfWed 7.48E-0W 1 51E.01 1.51E-01 2,88E.01 pI--g

10-02134-0 00 UM-0.02i6" 200 02126/00000 2124/2010 3W42010 i0-02i34 Ew*0=4n.55 LAN-L ER-130 Modillel 3423E.01 1,380-0 1 OlE-0l 2.00E-01 pu/g

10.-02134-0 DO UM-200X-02.2"-OI 02=26/•)000W0 2/24/2010 3/4/2010 10"02134 Margat 4 LAWL ER-130 ModM/' &44,E-02 I1 05E-0- I 058-01 I 74E-l pOCg

1"20134-0M TRG UM-2009-03-04-01 M3/M/0001.00 2/24/200 314/2010 10-02134 Shw-106m LA/IL E R- 130 Modilled I 28E-02 4 OSE.-02 4 068-02 69"42-2 PCOl

10-02134-05 TRG UM-2009-034-01 03/06/00000 224/X2010 3/4/2010 10-02134 SBWlu-110m LAW. ER-130 Modl/fed -1.76E-02 7 56E-02 7596E-02 1 76-02 pCI/g

10-02134.05 TRG UMW2009-03-04V01 03/01/ 00000 2/24/2010 3/4/2010 10-02134 CCbal-40 LANL ER-130 O dE/ed 8a 9-02 467E-02 4.67E-02 1a -02 PC4/g

10-02134-05 TRG LU2009-030"1 03/06,9 00W 2/24/2010 314/2010 10-02134 Cosluff-134 LANL ER-130 Modis' 359E-02 3 3602 3 36-02 8,61t-02 pC4/g

10.02134-05 TRG LJM-200-03-04-01 03/16/0"0000 2/24/2010 3/4/2010 10.02134 Ceuw'137 LA-.L ER-130 Modi/ied -1I3E-02 3-56E-02 3568.02 6.30E-02 pC0/

10"02134-05 T-RG UM-2009)03-04-01 03/06/00•000 2/2412010 3/4/2010 10-02134 EwopwMv-152 LAW. ERo-130 Modifled A"14E0-01 3 76S-01 3 76E-0 6 03,G-01 pCEg

10-02t134-05 TRG I.M-2009-03.04.01 03WI6/00 000 2/42010 3/4/2010 10-02134 EuVOun-154 LANJL ER-130 Moddle' 4 IE-02 12E-01 1 12E-0 2 18I-01 pCitg

10-02134-05 TRG UM-2009O-04-01 OWN= 0000 2,24/2010 3/4/2010 10-02134 Ewoplksm.155 LANLER.t3OMod0le's 828•-02 1 258.01 12E-01 I 78E-01 pCV/O

10-02134a05 TRG UM-200".3-04-01 03MM0609000 2/24=210 314/201 I0-2134 M~wV41169e-54. LANIL ER- 130 MocOed 2,33E0-02 7 58k -02 7 518-0 143x-01 11019

CU.Counting Uncee.aintylCSU,-Combined Standard Uncertainty (2-aigma);MDAMInimal Detected ActW.LCS-Laboaato"y Control Sample: MBLsBlafk; DUP•0p0-cate; TRGNonrmld Sample; 0upi1cats Oetginel

B E R L N E EBERLINE ANALYTICAL CORPORATION
SERVICES 601 SCARBORo ROAD OAK RIDGE. TN 37830 865/481-0683 FAX 865/483-46Z1
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Eberline Analytical Mark L DriscolI SDG: 10-02134
Fia e o tofA ay i Univ of MI, Occupational aft & Env Heal Purchase Order 5000002634 --

Final Report of Analysis 1239 Kepke Drive A.. lysn s C&.goiy EVIRONMENTAL

Ann Arbor, MI 48109 m Maw So
Lb samiple elk"n Samoae Receip Amla~yls Batch~I~ D
ID Type 4) - - Oate Dow. Data Ar"V~o eut uCUA Rp

10-02134-06 TRO WA-2009-16 I 0•W0 0000 2124/2010 31/2t010 10-02134 Saw.lO8I LA•IL ER.130 Modt I 17E-02 2 33E.02 2.33E-02 4.W46-02 pt

10-02134-LO TRO U6 0-01 0 00:00 210242010 314/2010 10-02134 SilwEl"iom LANL FR-130 Mode -37.6-02 4.23E-02 43.E-02 .01-02 p01

10-02134-06 TRG UM.-00) I 06V2A%900.0 2r2412010 3W42010 10-02134 BaaMu-133 LANL ER-130 Modfod S 82E-02 3 06E-02 30E-02 101E.02 pCWg

10-02134-0 TRG UW-2000-06-w1 02 00 000 2242010 31412010 10-02134 Cd40 LAW ER-I30MoO~, t 40,.02 2322E-•02 222•02 5,006.02 p01
S0-02`134.0 TRO UM4-2009-0 `10-01 06/290900:00 2,2412010 W41201 0 10-02134 Caeamr.134 LANL ER-130 MojIte .43E044 3-24E-02 3 4,-02 5 23E0E2 podg

10,02134-06 TRG Lal-200-06S 06/2O M00.0 212412010 314120 10-02134 Cem.m0137 LA.L. ER-130M ied 5W,686403 2 21E-02 221E-02 I4.24-02 pC/ 9

10-02134-06 TROG UW-200 0-0 ,01 06/2910:000 2/24210 3W4/2010 10-02134 Etnptkm-I52 LAN/ ER-130 moffod 2 48C.02 1 SK-01 li58-01 3416E-01 P019
10-021 0 0-2134 Eun4.-154 L ER-l301Mo, fII-1 1,31E.02 4 10--02 4 76.02 04E-01 pC•_

10-02134-06 TRG U.V,2009-0-0-.01 06/W2 M 0-0 2/24/2010 314a10 10.02134 &MaDptr-155 LAWIL R-130 Aofled .2.76E-02 4 6X-02 47.X.02 1 .551-0 PCg

10-02134-O6 TRGO LA-20080-1-.06-0 06/24 000 24242010 314/2010 10-02134 Mar.gmne4 LAh. ER-130ModA 0 37 3602 3 M02 `..-02 1 -0It pCIYg

10-02134-07 TRG UM-2000612-10-0. 062 0000O: 2/2412010 314/2010 1042134 Sierd-108m LANk FR-l30 M• ~ 304-01 4 4%-02 4.456-02 76.-02 pCV9

10.0134-07 TRG LW42009-0S10-01 06/221000000 212412010 314/210 10.02134 Slyer- ¶ t0 LAWIt ER-130 Mogiled 1 7S-03 6 676.02 6,676.02 1 246.01 -Pcitg

I0.02134-07 T1G ULM2009-61-01 06&22M39 00:00 2/242010 3142010 1042134 Bmaro.133 LAANL ER-130 Mo(•ied 63066:01 107E.01 I0701 S & NE-02 pC- g

10.02134-07 16G uf-200-06-.1-01 OW2 06 09 0000 2/24/2010 314/2010 10.2134 Cojbs1"4 LANL ER--13 Mo•fed -SlE-01 80E-02 6021-02 51- 1-02 pCl/g
10-0214-0 760 Ulhl2009.0610-01 06/22/9000 0D 224/2010 3142010 10402134 Caajums-134 LANL ER-ISO Mog6Ihd 7-5E-03 4 7$E-02 4756.02 78976-02 PC"i

10.02134-07 1700 UM.20094X)-1D-01 06/21690000 2)24=210 314/0*10 10.0214 C~esiti-137 LML ER-130Moxftd -2.32E-02 3 756.02 3.75E-02 M- W 6-3.2 pCVQ

10-013"-7 TRG UM.2009-w06-104J 06221000 D00 2/24/210 314/2010 10-02134 Eur~*m-1S52 LAWt ER-ISO Modffied 2-214E-01 2 we -01 2-36.01 5.49E-01 p~wg

10-0213"-07 TRG UM-2009,0-010... 06/2209000 2/2412010 3/4/2010 10-02134 Eapom.-154 LANL ER-130MoVWI - -617E-02 I 18E-01 114. -01 1,96•01 pCO/g

10-0213407 760 UM.2009-W610-0l 0612210OD0OD 2/24/210 Y14=00 10-02134 Eumpapm-166 LA/IL ER.I3O1 M, Ie 1266-01 1,076.01 I1076-01 144"-1 pOCg -

10-02134"0 TRG UM-20000-M0-01 06022M 090-00 2/241210 314/01 10-02134 MaNgalesS4 LAWI ER- 130 Uodlled -333E.02 7116E-02 7 1IIE-02 1236-01 PCI/g

10.02134.061 TRG UW.2000-k6W12.01 06124M000 2OO 24=210 3W4=210 10-02134 Siver-106rn LAWI ER- 130Modftld 1356-01 5 13E-02 5.136.02 I _I 6.041 P(;Vg

10-02134-06 TRG UM-20013&-06.20 0624/09000 2/24/201 3;41210 T0.02134i Svr-I~lfm LAM. ER-ISO Modffied 3 74E-02 I 156-0 I.1156E01 1946-01 pOVg

10-021340 TR0 W-.2000-06- 12-01 06/24/00600 24141W010 314,201 10-02134 Barnqrw 133 LAWI F-R-1O Modifled *4 79E-02 7 47E6-02 7.47E-02 iW27-01 pCi/g

10-021340 TRG iJM-ý20-6-12-01 0124a/00000 2/24/2010 4•42010 10-0134 Cobi " L/ANL ER-130 VMod 4 3431E-01 1 04E-01 1 046.01 1.40E-01 pCdo

1002134-06 760 UM-2009-06-12-01 06/4/0 00-00 2/242010 3W4/010 10.02134 Comam-134 LAM. ER-130 Modifed .3-52E-02 6006E-02 5,00W-02 1216-01 PCi/g

10.02134-06 TRG LAI-2006406-12-01 06024/0000M 2s24/201 314/2010 10-02134 Ceseim-137 LAM. Et- 130 Maodifed 2.41 F-01 I 1 17E-01 1 176.01 I 07E-01 PCi/g

W0-02134-041 760 Lflht2006.012-01 ~ 06/24/000-0 2/24/210 314/210 10-0234 Eaopwn-152 LA/IL ER.130 Modifled 7,59E01 4 04E6-0M 404-01 8.146-01 p0/9

10-0234-06 TRO %1-21006.0&-12-01 0624/0000 21241200 3141201 10402134 Eurcpwi-154 LAM. ER-iSO Modifid 2.27F-01 2 6M-01 2.67"-1 I 3,5601 p0/g

10-02134-01 T760 IiU-2000.-06-12-01 061241000000 21241010 1 314/210 10-02134 Eawopmi-155 LA/IL ER4l3OModffied I 05E-01 I15E01-0 159E-01 2.45%01 p~

1002134-06 T60 LMAW2006-M612-01 06241000000 2/24201 31100 '0-02134 MenganWae-5,4 LAWI ER-ISO Modflled 167E,-02 I 046-01 1 04601 1926.01 p01g

CU•Counhtng Uncerftahty;CSU-Combinwd Standard Uncertalnty (2S4lgma:MoAMinkimal Detected Act vty;LcS-aboratory Control Sample. MBL,8nk; OUP-Ouplicat; TRG-Nonra Samp•l; DO-Ouplc•ate Orogna

B E RzLI N E EBERLINE ANALYTICAL CORPORATIONSERVICES 601 SCARBORO ROAD OAK TN 37830 865/481-0683 FAX 865/483-4621r'



0
Printe, .912010 3:54 PM .5 of 5

ReaponTo. -work Olde"ea~

Eberline Analytical MarkLDriscoll SOG: 10-0213.4
Univ of MI, Occupational Safety & Env IHeal Purchase Order., 5000002634 . .

Final Report of Analysis 1239 Kepke Drive Anaiysis--- tegr. ENVIRONMENTAL
Ann Arbor, MI 48109 Sampte EaNVIO N A s

Lab Sample Clint Sample Recelpt Analysis Batch Method Resutt CU CSU MDA Report

10 Type ID Date Date Dale IaIM del t IDA UnIts

10-02134-09 TRG UM-2009-0S-19I01 0025109 00:00 2/24)20;01 315&2010 10.02134 Slver-1Ogm LANL ER-130 Modifle 1 3,58E-01 57E-02 _.57E-02 1.32E-03 pI/g

1-24-9 TG IUM.200 -61"I0 08125M 90.00 2/4/2010 3/5/210 1 0-02;34 Shver-Illr LANLER-l3OWodiflo 2.02E-01 1.52E-0 I 1,52E-01 2-67E.01 p2Mg

10-02134-OS TRG UM-2009-0&-19-01 0W/25=0W00:0 I 2/24/2010 3/512010 I 10-02134 Badlum-133 LANL.ER-130 Modled 1.831-00 9.37E-02 i _3.0. 4.4T2-01 p2Rg

10.02134-00 TRG UM-2 -I-901 08125/09 000 2/24/2010' 3/W5200 "210-034 Go.•ul-.1 LANLER-l3OidIted 4.242*.0 3.022-00 3.828-01 E1lE-30 .p0'9

10402134-0d TRG UM-2009-W1-0 06/254000:00 2)24/2010 3/52010 10-02t34 Cesrlur.134 LANL ER-130 Modlflod t 7.26-02 1 4.7E-02 4,031-02 1.31E-01 PU7tG

10-O2134-09 TRG UM.2009-06-19-01 0251090:00 2)24(Z010 3/1M2010 10-02134 Ccuin-137 LA• . ER-130 Modified 1.77E.00 , 3.08E-01 I3.0E-&01 1.1.-01 pCig

10-02134-O0 TRG UM.200-01.9, -01012W1000:00 2/24)2010 3/54210 1 10•2134 Ewo---, .- 152 LANL FR-130 Modified 3.52,-01 &W48-01 3.648E-01 7.19E-01 p0g

10-02134-00 TRG UM-2009-019-01 061a/9 f-00l 2/24/2010 315/2010 10.02134 EBapiumn-154 LANLER-130Nmodfed r -. 25E-02 I .I8-01 i-.12--1 3,42E-01 pC2g

10-02134-6 0 "T UM.2Dr.0-0-19-01- 08/'Z9100:00 i 2/24/2010 3/5/2010 10.02134 E-u t-lpn155 LANL ER-130 Modifid I420.2-01 4TS- 1,7612-01 2,174-01 pCUG

10-02134-09 I TRC UM6-2009-06-10-01 0825/0960:00 2/24/2010 3/5/200 10"2t34 Mangernes-54 LAM. ER-130 Modified 3.&5E-.03 1 1-3,l0 1.352-01 2.39SF-0l pCltg

10-02134•10 TRG UM-2010-01-29-01 O1/210O00:00 -2/24/2010 35/52010 10,O2134 CSlYW--lm LANLER-l0Moddifed -1.49E-02 4-V3-02 4.39F-02 7.27E-02 pCi/9

10-02134-10 TRG UM-2010-01-29.01 01/2/1000:00 2)24/2010 315=10 1 I0-2134 Sdveurt10m- LANLER-13OModW.ieU -3.W82-02 .8-02 3.89E-.2 6.3"049E02 pCL/g

1042134-10 TRG UM-2010-01-29-01 - imi 0129 o000 2/24/0101 315/201 10-0213 Blu-3 LA4 E-OMoied I -8.252-03 E.5-2 32-2L9480 plifg
10-02134-10 TI4G UM-W2010-012-0i - 01/2910 00:00 2124/2010 W&52010 I I10-02134 Cotian-OC LANL ER-13O Modified I -2,42E-02 4.7aF6-02 4.7B2-02 S.,142-02 pCI/f

10-02134-10 TRG U1M-20t10-O1-2901 - 01/29110 00:00 212UW10 I 3/5/201 10-02134 Cesium- 134 LANL ER-iSO ModTled I -3.15E02 4.672-02 4.872-02 6,22.S02 -pCI/l

10.02134-10 TRG ULCl-20110-0I-29-l 01M2910 00:00 W/402010 3/5/200 10O02134 Ceslum-IS? LANL ER-130 ModWIfd -5.63E-3 .03. M-02 4,03E-02 7.27E.02 pCVI/

10-02134-10 TRG LHA-2010-01-29L-01 01QW910 00;00 2)24)2010 WM5/01 10-02134 Euinplwnm-152 LANL ER-130 ModSSi I 1.80E-01 2102-01 2.59E-01 5.37,601 pCL/g
10-02134-10 TRG UM-2010-01-29-01 01/29/O 00:00 I 2124/2010. 3W5/2010 10-02134 Europkirn-154 LA.NL ER-130 MoaZl .1.98E.02 123E-01 1.23E-01 2.22E-01 pCog

10-02134-10 TRG UM-2010-01-29-01 01/29/100000 2J2412010 3/5/2010 10-02134 Eu.rpkifl-155 LANL 2R.13-OM ? ied -. 15&-02 1.46-El 1.46-01 11.9241 p01-0

10.0213,;10 TRG UM-201 0.0t-29-01 t 011291100000 W124=210 3/5/210 10-02134 .Mangcuose-5 LACL ER-ISO Madiled 4182-02 4.WE-02 4&69r62 8.2612-02 p~

.5,
4.-

1¼'
eli

CU=Counling Unceolfnty:CSU-Comblned Standard Uncertainty (2-2lgma);MOA-MInrMej Detected Aclvfty.LCSuLbofttory Control Sample; MBL=Bantk DUP-=-uplicat: TRGtNosmal SampWe DO=Duplicate Odrgina

E B E R LIM N E EBERLINE ANALYTICAL CORPORATION
SERVICES 601 SCARBORO ROAD OAK RIDGE. TN 37830 865/481-0683 FAX 865/483-4621
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Report To WOfi Oet5 Detaf

Eberline Analytical Mark L Drlscoll sOi; 10-02134
Univ of MI, Occupational Safety & Env Hea Purchase Order 5000002634

Final Report of Analysis 1239 Kepke Drive AnayssCategory. ENVIRONMENTAL
Ann Arbor, MI 48109 Sample Matrix: SO

Lab Sample Client Samile Rece Ipt Anallsm Batch AP.•y!* Method Rasult SU MDA R I
10 Type ID tDat Date Date I yu Unitd

I0-02134-01 LCS KNOWN 02.2410 0000 2/24/2010 3/18/2010 1002134 Crtion-14 EPA 5200Modifed I 45E-03 4 05E01 pci/g

10-02134-01 LCS SPIKE 02.2 4/10000 2/24/2010 3/18/2010 10&02134 Caiborý14 EPA520.0Modifi 144E803 142E-01 144Eo01 5 WE 00 pC9/
1002134-02 MOL BLANK 02/24/10 0000 2/24=210 3/15/2010 10-C2134 Carbon•-14 EPA 52 0 Mod•i ed 4 03E000 330E.00 3,301E000 5 SIE00 pCL/g
10-02134-03 OUP UM-2000-2-21 =26M00:00 2/24/2010, 3/18/2010 0402134 Carb 14 EPA 5240 Modie 4 10E-01 8848-01 68.4E-Ot 1 1200 pCIV
1002134-04 00 L200"26-01 =0X209 0000 2,/2W4/10 3/18/2010 0-02134 Cbon- 14 EPA 520"0 Modred 0.00600 M6-01 4 9-01 107E-00 pCt/9

1OV0134-OS TRG IMZ~--4o 03=0609 0000 2/24/2010 3/18/010 ¶002134 Cubar-14, EPA 520 0Modr~ed 0,00E+00 5 46E-01 6 4SE-01 IOE-00 pCIft
10-0213408 TRG uM-20o-0640 06r29/9 0 00 2/24V2010 3/18/2010 10,02134 Carbon- 14 EPA 520 0 MVd 397E-01 5 43E-01 8 43E-01 ¶ 09D800 pCi~g

10"0213407 TRG UM-200S0-01 0I 6I022/090r.00 2)24/2020 T 3/1/2010 10-M2134 Carbon. 14 EPA 5200 Modred I 87E.,0 599%-01 699 -C 140 .00 pCig-
1D-02134-8 TRG UM-2000-M 12-01 06124M 00000 2/24r2010 3/18/010 10.02134 CMUM-14 EPA 520 0 Modred 35S 00 7 01E-01 7 01E-01 * 0EW00 pclvg
10-02134039 TRG Lff•-200D 19-01 06/25/0900-00 2/24,2010 3/18/2010 10-02134 Carxon-14 I-EPA 520.0Modred 531E-MCO 752S.01 752E-cl 1 12E.00 pCI/a

10-02134-10 1RG UM-2010-01-29.01 01r29/10(000 2/2412010 3118/2010 10-02134 Carbon-14 EPA5200Modifie 0008.00 6 2.E-01 6-25E-01 107E-00 pCt/g

1002134-01 LCS KNOWN 02/24/10 0000 2/24/2010 3/4/010 10-02134 Chv"-38 4500.0-6 Modrled 391E.02 8 808E'00 pCi/l-
1002134-01 LCS SPIKE 02/24/10 0000 2124=2010 3/4/2010 10-02134 Ctlnre-38 450O-CI-8 Modred 3• 3 -02 8 29E-00 629E00 6 54.0- O pC#
10-02134-02 MSL BLANK 02124/10 0000 2/24/2010 3/4/2010 10-02134 Clloore-36 4500-C-8 Mod'ed 2 BIE-01 8 54E-02 8 54-02 1 18E-01 pCfg

10-02134-03 OUP UM-2009i02-26-01 021260D 0000 2724/2010 3/4)2010 ¶1002134 Ctio-38 4500-C-B ModVle 432E-02 - 6 35E 02 a 35E802 1 08.-0I pC4g

10-02134-05 TRG U49-0" 6-1 02 00900 2/2412010 3/4/2010 10-02134 ClII.oqIn'-36 4500-CI-B Modred UE-w0 6.248-02 0 24E-02 1 05E-C1 pCdg
1002134-05 TRG UM.Q20W062-01 03216W 0 D000 2/24/2010 3/4/2010 0-02134 CNlWV-36 4500-C0-B Moded 2 82E-02 5 25E-02 5 25E-02 9 1 IE-02 pC-/

10-02134-06 TRG UM-2000-06-08-01 06/242 00r0 2/2412010 3/4/2010 10-02134 C*Ynne-36 4500-Cl8 Mo4ffo 2 87t-02 5258-02 5 5SE-02 9 71E-02 pCJ

1"02134-09 TRG UlXA20-06-10-01 0=12M00:00 2/24/2010' 3/4/2010 10-04134 Chionne-3 4500-C Mdr•ed 2840E1-02 592E -02 "592E-02 1 03E-01 pCO/g

10-2134.10 TRG UM-2010-01-29-01 01/2910 00,00 2/24/2010 3/4/2010 10-02134 Cifteaw-34 4500-Cl-8 Modilled -2 000-02 6W8-02 6 380-0 I 178ý01 pCi/a

10-0213401 LCS KNOWht 02/24/10 0000 V724/2010 3/I92010 10-02134 Tftm LA4L ER-210 Modifed 350•0.02 2SEo01 0012

¶0-02134-01 LCS SPIKE 02/241100200W 2/24/210 3/19/2010 ¶0-02134 Thturn LANL ER-210 hodll" 3 24E-02 4 24E -00 35720.01 2060E.00 PCVtg
10-02134-02 MBL BLANK 02/24/100- 0 2/24=2010 3/11/2010 10-02134 Tr" LANL ERý210 Modifed I 580E00 1 24E-00 1 25E*0 20W0.00 pCV9

10-02134-03 DouP JM-200DD-26-01 02/281 00200 2/24/2010 3/19/2010 0-02134 Thbum LANL ER-210 Modifed 1.68.00 1 31E00 1-320.00 2.10.-002 P9

1-213.4-0o 00 UA-o2009-02.2&01 02/r2M009 2r/4/200 31I90O1 0-02134 Tncm LANL ER2l0 Modrde 16K-OD 1,298.00 I 30-E-00 2, 14,E0O PC41g
10-02134-00 TRG LM-Z00944-41 03/06/0900 00 2/24/2010 3/192010 10-02134 Trninm LANL ER-2 10 Modred 1.4. 12Eo00 129K.00 2 13E-00 pC09
10-02134-0M TRG UI200 06-01 0&?2909 0M00 2/24/2010 3/19/2010 10-02134 Tnbum LANL ER-2 0 Modred I 57E-00 123-00 I 24E-00 2048.00 pCig

100213407 TRG UI20090B10-01 08/22/0 00:00 2/24/2010 3/12/2010 ¶1-02134 Trtutm LAkIL ER-210 Moddld I 67E00 I 31E0 132E-00 2 17E.00 PCV9

10D0213408 TRG uR6-2009-0 12-01 08/4/0900-00 2/24/201 3/19/201 1"-2134 Trltbu LANL. ERt-210 Modrd I 678.00 1 318.-00 1 32E-00 2 I78.00 PCA/
1002134-09 TRG UI-W200 19-I 06 0/090D00 2/24/k210 3/19/2010 10-02134 Trimm LANL ER-210Mo(dfied 1.0E-c0 1 33E.00 1 34E000 2 21E800 pC4g
10-0134-10 TRG UM-2010"01-29-01 01/2M100000 2/24/2010 3/19/2010 10.02134 Trium LANLER.2tl•Modfd i 00E-00 I 238.00 1 23EX00 211E-00 pCVg

CI.Coauntng Un, ntairCSUombined Standard Uncertainty (2-sigma);MDA-.Minlmal Detecied Actvity;JCS-Laboratory Control Sample; MOL.8lanlk DUP-Duplm.e. TRG; ormw Siaple; DOOupllcale Original

B E R L I N E EBERLINE ANALYTICAL CORPORATION
SERVICES 601 SCARSORO ROAD OAK RIDGE, TN 37830 865/181-0683 FAX 865/483-4621
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Eberline Analytical -Mark L Drscoll SDG: 10-02134
Univ of MI, Ocffatonal Safety & Env Hea F'urdhs 0irder 5000002634

Final Report of Analysis 1239 Kepke Drive Ana•l)s CMto ..fy ENVIRONMENTAL
Ann Arbor, MI 48109 Sampie Mafrex SO

Lab Sample C"" Sample tRecmpt Aealyaa Bafti p Mort
Io Type ID Data a Da ID I Mlo ID 1 1

10.0134-0 ICS - KNOWN_ 02/2/1 00100 2/24=210 3/15/201 10.02134 Ai~iarkim-24 IN144. FR-130 Med/~e 3 66.03 1140.02 C9

10-02134-01 LCS KNOWN 0,Z24/10 0000 21=4r=010 3/152010 10.02134 Co 24"I LANL ER-I30 Modlfed .14E.03 3A42.01 pCi/g

10-0o134-01 LCS SPIKE 0M410 00:00 1 V12412010 2,010 4 0.o2134 AjmericeM-241 LANL ER-130 Modified 35S003 3.03O2 3.03E+02 609E.00 pCI-

10.02134.01 LCS SPIKE 0 4100000 2r244201O 3/S1/01o0 10-02134 CoAM* LANL ER-130I Mod/ifed 1 23.03 18.2o 1199E+02 4110.,.00 pCw_

10.02134-02 MBL BLANK 02/24/1000.00 2/2412010 3/15*2010 104134 5 LANL ER-130 Modi•led -1.450.00 1+843•-00 A43E*OO 107.0E1 pCiig

10-02134403 DJPý UPM209?t042.26.1 02026M 00:00 2/24/210 3o15/2010 10-0 12134 Uo"46 LAIN. ER-l30Modlied -7400 ¶& 10.0 1 10IOE01 I1110.01 p-CiV

10-0134-04 DO U.1M.2000-02.26-0 02126M000:00 2/242010 3/15/200 10.0134 wton'"5 LANL EPR-113 Mod/ifed 1 48E.00 &67000 8 620*0 I 14E.01 pC//g

1 0.02134.05 TRG 4~.111400111,.04111101 03W=090:00 217/20=10 3115/201 10-02134 kop-M LANk ER-1SOMod/ifed 1 41111*20.0 1+12E-01 I 12E-01 I 05E-01 pugl

10402134-06 TRG U 2 -40 06/91M0000 2/24/2010, 3/152010 10-02134 Iron-w LANL ER-130 Mod/ifed 2 276-00 S.060E00 5060.00 I 772E0.00 pC

10-0213447 TRG UM-2009-MIO-01 • 6/22O0 00:00 2124/2010 3115/2010 10-02134 Ilr LA5NL ER-130 Modlfled 2 740E00 5,640E00 564E-00 6 17E.00 _1pC

100I240 TRG UM.-200-oQ0.12... -0624/M 00:0 2/24120101 • 2154210 10-02134 ff-M5 LAN .ERA130Moffde -&OTE.o 94-9.E00 .0 11701 PeggC

10-02134-09 TRG /AA.20094-06-19,01 OV "06/50:000 2/24/2010 3015=210 10402134 Irnfl-5 LAN. MRI 30 Mod/Sad i4 610.00 6,060.00 6060E.00 1 04E.01 PC-go

I0-02134-10 TRG UM-2010.1-29-01 01/29/100-.00 2r'"=10 3011210 10-02134 Irno-•55 LANtL MR-I3OModifid -6 afEt 1W t 02-.01 1 02.01 -9+03E*o PCa,.

10402134.01 LCS KNOWN 02V24/1000-00 V224/20 10 2142010 10.02134 cobala40 LAWk ER-ISO Mod/lIed 1 34P.02 361%-00 pedal

10.02134.01 LCS KNOWN 02/24,1000:00 2124/2010 214/2010 10.02134 Ceewk,137 LAkL ER-130 Modifed a 060E.01 2-26E00 pCitg

10-02134-01 LCS SPIKE 02/24/1000:00 2r2412010 32412010 -0.02134 Cobat"-- LANk ER-130 Modifled 1 391E02 1.06E.01 I 05.01 7520.01 - CYg

10.134-01 LCS SPIKE 0224/1000:00 2/=24/2010 32A12010 10-02134 Cavan1-137 LANk ER-130 Modieod S 50E.01 a 03OX00 8 603•00 &7TE-.0 PCV

10-02134-02 MOIL. BLANJIK 021124/10 00-00 PJ224/2010 3/4/210 110-02134 S*rar-109ri LANL ER-130 Modified -239&42 460-02 1 448.02 2 280-02 pC//g

10,02134-M2 MBL BLANK 02/24/100000 2/24/2010 3/4/2010 10.2134 Silwr-li0M LANL ER-i1O Mod/fd 9 54E003 ¶800-02 1t0-02 32530-02 PCU

10,02134-02 MOL BLANK 02/4/10 00.00 2124/2010 32412010 10-02134 OUlrr133 LANL ER-13M 1 t80-02 1 81E-02 I 1E0-02 3-56-02 P-- g

0-0i2134-02 MBL BIANK 02/24/0lo 0lo 2U242010 3/4/010 10-02134 C4111-"0 LANI. ER-130 Modf•led 3 -03 1,34•402 I 4..-02 2.60-02 pCU/

10-2134-02 MOL BLANK -02/24/1000M 2/24/02010 Y/4020110 1042134 Casmjm-34 LANL ER.130 Mocdfled -225E000 1540.02 1 540.02 2 5X0-02 PC//g

1042134-02 MeL AK SLAW 0/24/1000100 2/2402010 I 1•42010 10-02134 Ceem-137 LANL ER-130 Modi•ede -345E-0 1 I1E-02 1177E-02 3216E-02 pCPg_

10-02134-W MBL BLANK . 02124/10 00 2/24/2010 3;4=2010 10-2134 EumplPanm-152 LAN R-i130 Mod/fied $6E-02 91.E-02 9-91E-02 246E-01 pO/I

1042134-02 WI1 BLANK 02124/10 000 2/24/2010 3/4/2010 10402134 Eurompki-14 LANL ER-130 Modifed 4 03Ej02 4-83E-02 4,83E-02 1 OSE-01 pC//g

102•134-02 Mk6 BLANK 02/24,100ODO 2/24/20o10 324/010 10.02134 Eurmpm-155 1 N4 ER-130 Modiied I 43E00 2800 02 2800-02 492E-02 PCV9

10.2134-02 MBa. BLANK 0=/401000D,00 2/24/2010 3/4/210 10.02134 Mwiganeme-54 LAM RiSO Mod/lied 1 756-03 12.2 1300 600 ~/

CU.Cointnlg ULn4rtaInty;CSU=ComMnwd Standerd Unowlainty (24ma)I*)MDMlnimai Dotetd AcVivnty;LCS-Laboratory ContW Sample; MOL,,l¶la1. DUP.plicate, TRG-Normal Sample; DO-DOplicaif OrigWnal

aE B E R L I N E EBERLINE ANALYTICAL CORPORATION
45ERVICES 601 SCARSoRo ROAD OAK*0 , TN 37830 865/481-0683 FAX 8651483-4621
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Eberline Analytical iSDrscol SDG 10-02134Univ of MI, Occupational Safey &Env Hea1 Purc haseOrder 5000002634
Final Report of Analysis 1239 Kepke Drive AnalySis Categow, ENVIRONMENTAL

Ann Arbor, MI 48109 Sample Mahtx: SO
Lab Sample Cleft Sample RPcelpi Anislhl Batch R~Sl! Cu CSU RDA

tD Type ID Date Oate Date ID Unts

10-02134-03 OUP UM-200"-02.26-01 0212M 100.00 224/Q2010 3/4/2010 t0-02134 S*Ner-10m LANL ER-130 odftdq - 2,81E-04 4 70E.02 4 IOE-02 8 3VE-02 pCil/g

10.02134-03 OUP WIA4-zOog-026-01 W260900000 2/2412010 3/42010 t0-02134 SAw- llon LANL ER- 130 Moddid 7 75E 02 1 150.01 1 15E-01 2 19E-01 PCY/g-

10402134-03 DUP UM-20094326-0I1 02O 00:00 2/24W20I0 3/4/2010 10-02134 Banwym-133 LANL ER 130 Modbad 2 46E.02 5 98-02 5 980-02 9W4-02 PCt/

10)2134-03 OUP L"2000• 2-2"01 02f2iM 00 00 2,7412010 32010 10,-02134 Coww-0 LANL ER-130 Modifid 3 OOE-01 7 NE-02 7 909E-02 1 18E-01 pC/g_

10,42134-03 0/PR Ur-2000-W-2"01. 02/261000900 2J24•2010 3W4/Z10 10-042134 CeOM - 1 -34 LANL ER-130 t]od-ed -7 ISE-03 6 34E-02 6 340E-0 9#-02 pCI-g

10-02134-03 DUP UM-2009-02-20-01 02/2 00000 212402010 341201C0 10-02134 CAakmM-137 LANL ER-130 Ntko d 2.7 217E-02 4,74E-02 4 74E.02 190-E02 pCI/g

10-02134-0M OUP UM-2009:2-2t-01 . 021260 00-00 2/2442010 342010 10-02134 EuropWm. 152 LAHL ER-130 M0dt 1 49E ,00 0 ISE-01 6 1SE0.1 I 13E-00

102134-03 DVP UW2009-2-2"01 021268190000 2V2412010 31412010 10M12134 Eopkr¶m.IS4 LANL ER-130 odfled 112E-01 I 42E-01 1 42E-01 2 84E-01 PCO

10-02134-03 OU1P UM-2009-0-2-01 02ri0 0000 2124=2010 3M142010 10-02134 Eur,,w¶m-155 LANL ER-130 Modflecl 2.71E-01 I 37E-01 1 37E-01 2 OSE-01 PC41Q

10-02134403 DOP UM-2009.02.28-01 02=01 000 2/2412010 34*2010 10-02134 M*Vw.s54 LAML ER-1 30 Moded 1 9003 9 94E-02 9 94E-2 I 77.010 pCI/9

10-02134-04 D0 UM.20(.2-2&.1 - 02/80900-O 2/24/2010 3 W4/2010 10-02134 Si&r-108" LAW.L ER-130 Mod .W I 132E-02 5 16E-0W 5 55E-02 9.E0F-02 pC4/g

10.02134-0W DO JM-200-02.28.01 02O/609 00:00 2/24'2010 31412010 1002134 Sovr-lII0m LAM ER-130 Modife d 71 -0 1 130E-01 1 13E.01 1 96E.01 pCUg_

10-02134-04 DO LA0-2000-0246-01 02r/8 100-00 224/;2010 314I2010 10-02134 _5800-m.33 LAM ER-130 Moified 6.9-02 1,83E-02 56 8E-02 1 02E-01 pCV/g

10-02134-04 DO U/A-20(0-02"26-01 02126/0 00 00 212412010 3V412010 10-02134 Cobal-10 LANL ER-130 ModWed 2 27E-01 4.71-02 6 71E.-02 3 E-02 pC*1

10D02134-04 0O UM-2009-02-28-01 02r269,00:00 2/24/2010 W1400 10-02134 CEu -umn5134 LANL ER-130 AModtwd 9 35-0 4-3 64F--2 64 8E-02 I 0-01 pCI

10-02134-04 DO UM-2009-02-21501 02/26 0.00 2/24/2010 a41201"0 10-02134 Cewn-137 LAWL ER-130 MOe -6 31-.03 4,4W-02 4 54E-02 8 07E-02 pCU-

10-02134-04 DO UM2009-02.2--01 022 00"9000 2/24/2010 314=10 T0-02134 Ewmrn-152 LANL ER.130 Mod/ifet I M-E-00 3410.01 3-410-01 3974,-O pCVg

10-02134.04 00 UM-2000,042-2-0! 0MG269 00:00 2412010 31/=2010 10-02134 EW*pe- 154 LANL ER-130 Mot0fed 7 48E 702 1 SE-01 1 51E-01 2SSE-01 PC49g
10-02134-04 DO LJM-2009-0242-01 02/26109:00 2/24/2010 34/,2010 10-02134 E UfPe1 -155 LANL ER-130 Motiftd 3230-01 1 38E-01 113F.-01 20E-01 PCV/

10-02134-0• 0 U-20D-02-2-01 02/r200 0-00 212412010 314/2010 IG-02-134 Mu14 aea. LANL ER-130 Modified I -440E-02 60-W,01 1056-01 1 74E-01 pCVQ

1002134-05 TRG Ui.3 3034-3,3161 0900.00 2V24,2010 3/4/2010 10.02134 siW-10134 LANL ER-130 Moe 123E-02 408E02 M 408E-02 8 94E -02 pClg

10-02134,05 TRG UM.-2 3 40I 03 W0000 2124=010 3/4/2010 10-02134 Sc•ve-1rv7 LAN ER-130 Mod•ied T.1%.02 7.96E-02 31960-0W 1 E-01 PCU/

10-02134-06 TRG UM-2009-03.04-01 0310610900100 2/24/2010 3/4/2010 1002134 •(E•ti.5-33 LANL ER-130 Modred 3.355f-02 5 39E-02 5 39E0m 7.5E-02 pCI/g

10-02134-0M TRG UA-2D0_-03-04-01 03/0M 0000 2/24/2010 3M4210 10-02134 Coalt- LANL ER0-130 Modred 8690E-02 4 67E-02 467C.002 8 18E-02 pC#g

10 02134-06 1/4 UMA-2009-03-04-01 031M0809000 2/24=210 3/4/210 10-02134 Callum- 134 LAW FER-1 30 Madod/d 3 59E -02 3.36F-02 136E-02 8 61F.02 C/

10-02134-05 7/40 L8-2009043-4-0 03106M090.00 2,2412010 3/42010i 10-0214 Cosnum-137 LAM ER1-130 Moddled I -15-02 365E-02 3 55-02 6300-02 PL

10-02t34-05 7/40 UM-2009-03-04-01 03/061000OD 2/242010 34112010 10-02134 Eroitopkaml52 LAN/L E R. 130 ModOWe 494.01 3 60-01 3 780.01 503E-0 PC&/g

10-02134-05 TRO UM-2009403-04-01 03106W1000000 2/24/2010 3/42010 10012134- fw0izcoMnlS4 LAW ER-130 kofld - 4.89E-02 1 12E-01 1 12rc.01 2.180-01 pCl/g

10-02134-05 TRG UI4-1009-03-04-01 03106%000000 W /442010 314/2010 10-02134 eumpiwlrfl.155 LAM 0/M-130 Mod/find a 28E-02 1250-01 1 2%-01 I M8-01 pci/u
10-0134-05 TRG UMK2009-03-04-01 03*06/ 00.00 2/24/2010 3/4/2010 , 1002134 Mangutes-54 LANL ER0-130 Modfied 2.33E-02 7 58E02 1 .5E-02 I 1431-01 pCi/u

CUlCounung Unce*tawntyCSU-Comblned Standard Uncertainty f2-amm);M0A=Mlntmal Detected ActUvtyrLCS-Labotutory Control Sample; M .L-Wlank DUPDDupllcsate; TRG-Normu Sample; 0O=Ouplkat Orwnal

B E R L N -E EBERLINE ANALYTICAL CORPORATION
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Repw TO: Wob* OrdV DOW

Eberline Analytical Mar L Drscoll SG:s 10-02134
Univ of MI, Occupation-al Safety & Env Heal Punr-amse Order 5000002634

Final Report of Analysis 12-39 Kepke Drive An&Alsis Cameor ENV1RONMENTAL
Ann Arbor, MI 48109 Sampme Mawrx. SO

b SamTpe CIent Samoa $Atecedl AiYsI ft fD Ana"M MUthod Rmeult CU CSU MDA UnRrt

10 TY ID 0e10 Date Ou" N0Unt

10-02134-00 TRG U 2-2009-064)-O" 0012W00 00= 212412010 Y34/2r01 10.02134 SIver-lOinm L R-130MMoied 117E-02 2133E-02 233E-02 4.64E-2 pCVQ

10-02134-06 TRG Um-2= I6-0 l 0 = 91090000 214&21 314110 10-02134 i1var-1m LANL ER-30Moadled -3.76 2 2 42-02 23E-02 042 pCEg

10-02134-06 TRO LUP-20 -004 0 OWN= 00:00 224/2010 3/412010 10.134 Bu"mu1433 LANW ER- 30 Modled 542E-02 3406E.-02 3TE.02 6.01E-02 pCOl-

1002134-06 TRG LM-200W.0-0O-W01 0612"/09 00O 214=10 3/402010 10.02134 Cro0-40 LANL ER-130 Mode 4,05-02 24 2.02 2122.02 570-02 pC- l

7-021-0 70 UM-.D1906. 1 06120 :000 2/24=10 14/2010 10-02134 Casitm-It0 LANL ER-130 Mo -4,30E044 3.24E-02 3-24E-02 52E0-,0 PCu

10.02134.-0 TRG A-20004-08- 1 029 WD90000 212412010 31/=2010 10-02134 Ceesjiu- LANW ER-130 Modlod 5S.8E-03 02E-02 22tE-02 4245E-02 pC

10-02134-06 TRG UM-2009-6- I 0-01 061224 -00 2/2412010 31412010 10.02134 Eu%*00152 LANL ER-a130 MOe 2.4E.02 1 56E-01 1 3E-01 3 7 3.16"01 pCU

10.02134-06 TRG sM4-20 0 0200900-WO 2124/2010 31412010 10-42134 Erpki-154_ LANL FR-l30 mod 1-31E-02 470E-02 4270E.02 1.04E.01 PCVg

10-02134-S7 70G UM-2•0O-046S1 0/290 00:00 214/12010 3(4/2010 10-02t34 E-wpium-ISl LANL ER-130 Modied -2 7SE-42 4 57E-02 41 55-O2 6. -02 P1hi

10-02134-OS TRG LU-2009-08 0 0612 00'00 212412010 314/2010 10402134 Mangar 5e44 LAW. ER-130 Moff" 6 45E-03 3 73E-.02 17U-02 7 17-02 pCh/'

10-02134-07 TRG UW2009-1001 06&220000 21'2412010 314=2010 10-02134 Siva•-10m LANI ER-O130 Modtde 3104E-01 4 45E-02 4 45E0-02 76E-02 PCVQ

10-02134-07 m0 UM-2009 0601 062/09 0000 2124/2010 3/412010 10.02134 SbIwtlOrn LANL ER-130 Modred 1 76E.3 967E.02 6 75E-02 1 2i4-r01 pmo

10-02134-07 TRG UM40006-10-01 M12200.00 2/2402010 34/10 10-02134 Bwiwm133 LANL ER-130 MOdId S606E-01 1,075'-01 1.07E-01 95%9-02 PCU

10-02134-07 TRG LU-2009.610-01 06229 00-0 2/24/2010 3/4/2010 10-02134 COO15" LANL ER-130Modded 5,51E-01 6 02E-02 6 02E.02 5398E-02 Pf

10W0234-07 TPG UM-2009-0610-0 06122/0000W 24124/010 3M4=210 10.02134 Casiml-134 I-ANL ER1-130 Modresd 7 660-03 4 76-02 4,750-02 7 07E.02 p~it9
10-0134-07 TRG UM-20UWW-06-10O 062439 00430 2/24/200 3/4/2010 10602134 Caslum- 137 LANI ER-l 3OMaddled -232E-02 3 7SE-02 3-75E.02 653&-0 90419

10-02134-07 7120 UM.20094W6lO-l 06122139 0000D 2124M210 3/4/210 10-0134 Eisplwn-152 LAM.& ER-130 Modifled 2,24E-01 2 630-01 2 84-0 540E-01 PCI/B

10-02134-0 TRG W~-2009.0S&l0-04 own=2/00-00 2124MI01 3/4/201 l0-034 Eurpkan.154 LAN. ER-130 Modrled -617E.02 11-0 1 16E. 01 I %SE-Ot 11 -1 p~ft

10-02134-07 TRG LIM-200B4-6-10-0t 01221O0 W.00 2/24/2010 3/4/010 10-02134 Euapown-15M LAML ER-130 Modied 1 205E01 1 07E-01 1,07E-01 1 24Olp)t

10134-07 TRG U,,.2(O- 06-t-0 0612 0-0OO0 2r2412010 31412010 10-02134 Manga-, LAWER-130 Modied 3331E.02 7 1104E-02 1 IIE-02 123E-01 pCV

10402134-O8 7T U LtAU200-ot'12-dt - 0•124 U00,00-00 212412010 314A2010' 100134 Svonr-lOS9m LAM EP. 130 ModP-d 1.35E-01 5, 13E-02 51m3E-02 1.12E.1 90
10.02134-"M IR UM200I 01400:0 /421 /421 00134 5"Aver- 1 LARL ER-13D Modied 3L74E-02 I 10E-01 1,15E401 t94E-01 0/

10.021344-06 T12( UM-no"W06aa 06124m0 00:00 2124/2010 314201 0 10-02134 DSafto-133 LAM. 01R-130 Modiad 4.70E-02 747E-02 7470-02 127E-01 90119

10-42134-00 TRG UM-2009-06-12-01 06/24/0900 2Q24/210 3141210 10-02134 cob"~l LAWI ER-l3OModt'eO 431E-01 I W4-01 1.04E.01 1 40E-01 PCi/B

10-02134-06 TRG UMd-2000-OS-12-01 06/2409 00-00 212412010 314201 0 10-02134 Ceesrn-134 LAW. ER- 130 Moddhed -3.52E.02 &000-02 8.00E-02 I 215-01 P0119

10-021344-06 r00 LIM-2009.06.12.O' 06/24 00:004 2/242010 3/412010 10-02134 Ceomum-137 LANL ER.-130 Moc3S 241E-01 I1I7E-01 1,17E.01 1010-01 P010g

10.02130 rRG hitt206-6-201 06/4/090" 2124/210 3/41210 10-02134 Ewqorn152 LAM. ER1-130 Modred 7500-01 4 04E-01 4.04E.01 9-UE-01 plg

10-021340 TRG UM-2009-W612-01 06/4/09000 V24124/010 314/210 10-02134 Etoqxumn-154 LAM. ER-130 Modfe8 2 27E.01 2 67E-01 2.87E-01 3,6E0-01 PClVg

10-02134-OS TRG .PA-2009-06-12-01 06124/00900 2/242010 i 3/4/210 10.02134 Europkmw-155 LAW. ER-1 30 4odfaed I1050-01 1,5W0-01 1,590-01 1 2 45E.01 eClVg

10-0214-O TRG LJM-2009-0612.0t 0624/0 00-00 2P241201 I 3/4/210 10-02134 Mmgie-4 LA ER-iSO MoAIWe 3870-02 1 04E-01 1.04E-01 1,92E-01 PC4lg

CU.Coonbng Unce bnty;CSU-Combined Standard Uncertaknt (2-*qpn.);MDA-Minhr"u D*Weted Activity.LCSw1aoLohrww Control Sample; MOL-Oskb DUP-Oaplkat.; TRG-Nwmnal Sampl*; DO.Otapk~at OrighWs

* I
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Eberline Analytical L. rkLDriscol SDG: 10-02134
Univ of Ml, Occupational Safety & Env Hea Purchase Order 5000002634

Final Report of Analysis 1239 Kepke Drive Anas4s sCabegoqy ENVIRONMENTAL
Ann Arbor, MI 48109 Sawnpie Mtah: SO

Lab Sample ClIent Sample Rc4wpt Analyals laatch Report
t0 Type ID Date Daw Da id Anaytu Method Reaurt CU CSU MA UnIte

10o2134Co9 TRG UM-A20006-19.O1 061250W 0000 2/24/2010 3/5/010 10,-02134 Slew.loem L.AJt ER-130Mo00l1d 3 5U.-01 6.57E.2 6-57E.02 1,32E-01 pCivg

1I-02134-09 TRG M-L2009.6-19-01 00/25/090000 2124/2010 35/2010 10-02134 S.ver.110m LAN- ER-130 Modhoe 202*-01 1.52E-0l I 52M011 2.67E.01 pCig

1002134-09 TRG UW2009e-19-01 06E25M 00000 2=W242010 3M=2010 0-W02134 Sarm-133 LAN ER-130 Modlied 183E-02 9371E02 9 37E-02 1 43f.-01 pCwg

10-02134-09 TRG iWM-2000-00-19-01 06/25= 00000 2124'2010 3W512010 10-02134 Cadafl-60 LAM ER.-S Mo 13 d 4.21E00 3,6201 3I62E-01 1.31E-Ol pC*'

10-02134-4 TRG UMOP0Q4)r1-01 0W575M 00.00 z224a2010 3l/52010 10-02134 Ceahum.134 LAP& tR-130 Modvfe 72fE-02 4.03F-42 403W-02 1 31E-,0t pC.

10-02134-09 TRG UW2003-064U1 06/2.09 00:00 2=2412010 31%'2010 1042134 Ceaoyn-137 LAW- E-.;30 Mod- I 70.00 3.0SE-01 3.0@E-01 I ¶17E-0 PCWg

10-02134-00 TRG Ut.200006-19-01 0&25M/0 00:00 2(2412010 3M12010 10-02134 Euop*m16-2 LANL ERP,130 MoD/ed 352E.01 3 84E-01 3 6E-01 7 191E01 PCAFg

10-02134-06 TRG UW20006 "1-0"1 06,25/0900:00 2,2412010 3;5W2010 10-02134 Eurowpnm-154 LANL ER-1-30 Modftd 6,9GE-02 1 4E4-01 1 54E.01 3,450E01 pCdQ

10-02134-09 TRG UM-2009-06-1901 065/0D900-00 212412010 3/5M2010 10-02134 Etoopiun1153 LANL ER-130 Modf3ed 165E-01 t 7611-01 1162"41 2 675-C1 pcwg
10-02134-00 TRG UM-200-O19-01 01/25B/00000 2V24=2010 3Wr2010 10-02134 MalVar.m0-54_ LANL ER-130 Moadred 3- W43 I 435--01 1 3SE-1 2 3SE-0I pCUO/

10-02134-10 TRG UM-20100"-29-01 01/2tI0 0000 2/2412010 31W2010 10-02134 Sover-lo•m LANL ERO 30 Mod•fed -1 40E-02 43K0-02 439E-02 41E-02 pc/g

10402134-10 TRG UM-201001-2t-01 01129010 00 00 2/2412010 3512010 10-02134 Saer-110n LANL ER-130 Mod/id I -3.03E-02 3.8-02 3,89E-02 -84PE-02 pC49

10-02134-10 TRG UM-2010-01-291 0112910000r00 2/24I2010 31/2010 10-02134 Colum-133 LANL ER-13OModAie, -6 261-0 4 58E-02 581-02 9 42E-02 PC4.g

10-02134-10 TRG UWM-201O _-2-01 01r201 00 00 2/2442010 315/2010 10-02134 Coba,•lt- LA7 L ER- 3D Modi0 -2 42E-0 470W-02 4 3SE-02 a 10Eýw pCIAg
10-02134-10 TRG UM-2010-01-2"I0 01/2910 00,00 2/241210 363100 10-02134 Ceslam- 134 LAN. ER-13OMoWetl -3 18SE-02 4657E-02 4.67F-02 a 92E-02 pC99

10-02134-10 TRG LA-2010-01-29-01 01/20110 00 212412010 3512010 10-02134 C5iEjom-137 LA2 ER-I30 ied -5.03E-03 4 03E-02 40GM -02 7.2'E-02 pC61g

10-02134-10 TRG UM-2010-01.29-0I 012110 00100 21242010 3M512010 10-02134 Eaopkmn-152 LA,. ER.130 Mo*fed 1 8E-01 25•E.-01 25 -01 5 372E-01 P•g
10-02134-1 TRG IUU 2010-1-29-01 01/2o0100000 M14=210 1 3W51010 10-02134 Evapkan-154 LAM. ER-13O Mdified I 96E-02 I 23E.01 1 2x-01 2.22E-01 PCW/g
10-02134-10 TRG UM-20101-2•-01 - 0l/29/10 00-00 2/24*2010 3,512010 10-02134 EUMP.urM-5- LANL FR-.t 310 MOd/ 4 15*-2 1 48E-01 1 46E-01 1 9R1E-01 Cdg

10-02134-10 TRO UW-2010-0i-29-.0 012W10100"-00 2/24z 010 3W/12010 10-02134 Marnaaa-54 LANL ER-130MOdte -1 18E-02 480-02 4690-02 826-02 PC&g

CUCounIIing Ucertalnty;CSU-Combitied Standard Uncertanty (2-*gm4};M0A-&r•mim&J Ot9ted Achty;LCS-Labonatory Contr" Sample; MOBLtank; DUPlIcate; TRG=Norna Sample.; Do-Dlcafte OrigInal

-6E B E R BI N E EBERLINE ANALYTICAL CORPORATION
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Ford Nuclear Reactor

Storage Ports - Final Disposition Revision: 00

Appendix E

Storage Port Vent Lines Survey Data Sheet
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Cutting of Storage Port Bleed-off Lines
Survey NO.: NA

DATE: 10-Dec-08

Smear Information dpm

£i 38

LOCATION: O/S, West of FNR above Storage Ports TIME: 15:30
Frisking Probe Model # 44-142 Serial # 2407

E, 0.25 Frisking Probe Efficiency 0.095

18

I Min 8KG: 1 .F 35 2. r_355 3.~

Avg. BKG:~

Lc Gross CPM:[J

Lo) Gross CPM: -

Lc Net CPM:I 50

Lo Net CPM: '

Note: Removed Storage Port Bleed-off Lines using a bandsaw. Bleed-off lines were I"
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.

During cutting activities, a cardboard tray was used to collect any pipe shavings from
cutting the pipes with the bandsaw. Shavings were disposed of as radioactive materials
and placed in a radioactive materials slurry/piping drum. Frisk and wipes done for the
cardboard tray were all <Lc. Large Area Wipe of the bandsaw was <Lc.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

L-2221 /44-142 218579/240714 8-Mar-09 0.095 344 773

d'=1.38 p=0.5 t (sec) 2 2087

Frisker Detector HV = 1150 Vdc (240714) [Threshold Voltage = 350 mVdc Detector cable tpe/length = 59/6ft

niPrint/Signature of Surveyor:

Comments:

Date:
L 6%/U

A, A/
F

Review By: Date: "1 0/K
(/' -- J



Ford Nuclear Reactor

Storage Ports - Final Disposition Revision: 00

Appendix F

Radiological Survey and Swipe Analysis for

Storage Port Ends Remaining in FNR Wall



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09

Smear Information dpm

LOCATION: Port # 1 TIME: 16:25
Frisking Probe Model # 44-1 Serial # PR249243

ES 0.25 Frisking Probe Efficiency 0.12625Ei 50.5

I Min BKG: 1 ,

Avg. BKG:r'

Lc Gross CPM:•

LD Gross CPM:r

Lc Net CPM: 21

Lo Net CPM:I

Static Count CPM CPM DPM

No. (Gross) (Net)
Static 1 37 7 'MDA

Static 2 38 8 <MDA

1
2
3
4
5 _________________

6 ____________ _______ ________ ________

7 ____________ ________ _________ _________

8 ____________ _______ ________

9 ____________ ________ _________ _________

101_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I. A I

4 4 I 4-

U,, t t I
- 10

9 9 I
lb
17
18

4 4 I 4-

9 9 I

9 9 I
19
20

4 4 I 4-

*NOTE: All counts are I 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 2221 / 44-1 218597 / 249243 9-Dec-09 0.502 30 188

d=138 p=0.5 t (see) 3 377

Tenelec Series5 2161 28-Jul-09 3 =17.41 a= 17.25 = 1.33 a=0.00 3=23.00 o=5.23

Frisker Detector HV = 700 Vdc (249243) [Threshold Voltage = 50 mVdc Detector cable t'pe/length = 59 /6 ft.

Print'Signature of Surveyor: A " •I 7.•.,j/ ,. Date: o?

Comments:

Review By: 4'l &



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

Ei 50.5 ES 0.25 Frisking Probe Efficiency 0.12625

1 Min BKG: 1.2 3

Avg. BKG: r-T-

Lc Gross CPM: m Lc Net CPM:F j

Lu Gross CPM:rgA LD Net CPM:rNA-l

1
1
1
1
1
1
1
1
1
1
2

Static Count CPM CPM DPMV

No. (Gross) (Net)____
1 Static 1 24 0 <MDA
2 ____________ _______ ________

3 ___________ _______ ________ ________ ____

4 _______ ____________

5 ____________ _______

6 ___________ _______

7 _______ ________

12 ______ ______

15 ______ ______

17
181______ _ _ _ _ _ _

191_ _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _ _ _ _ _ _ _

*NOTE: All counts are I 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 (I)PM)

L-2221 / 44-1 218597 / 249243 9-Dec-09 0.502 33 196

I = 138 p=0.5 t (sec) 3 395

Tenelec Series 5 2161 28-Jul-09 3 =17.41 =17.25 =01.33 a=0.00 5 23.00 a = 5.23

Frisker Detector HV = 700 Vdc (249243) IThreshold Voltage = 50 mVdc Detector cable type/length = 59 /6 ft.

Print/Signature of Surveyor: Ji- JAe'9bJA Date: 0__- ____ -_?

Comments:

Review/By44V f Dae ;/ /
Review Bys-44,4AL-A Date: ý21.x Y/1 k



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09 LOC,

Smear Information dpm

Ej 50.5 Es

8ATIO N: Port# 3 TIME: 15:45
Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

I Min BKG: 1 . 3.

Avg. BKG:•

Lc Gross CPM:•

Lu Gross CPM:r

Lc Net CPM:•

LD Net CPM:N

2

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 32 0 <MDA
2 Static 2 34 1 <MDA
3
4

5
6
7

8
9
0
1
2

3

6
7
8
9

*NOTE: All counts are Iminute Static counts of (he 01S 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-2221 / 44-1 2 18597 1 249243 9-Dec-09 0.502 33 196

d 1.8 p=0.5 t (sec) 3 - 395 - -
ýTe ne11e c ýer ie s5 2161 .28-Jul-09 [P3=17.41 a=17.25 P3=1.33 c,= 0.00 0 = 23.00 a =5.23

lFrisker Detector HV =700 Vdc (249)43)-. HThreshold Voltage = 50 mVdc IDetector cable type/length = 59 1 6 ft.

3 _____________ ______________

Printi/Sigriaturc OfSrey: 'I 7 Iek/A . j 4 i Date: 67- f-,. -0?
Comments:

A Ah A f
Review BY,/K-f- I AiV Date: 4.zi a?/.

V/- -W



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09 LOCATION: Port #4 TIME: 15:15

Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243

Ej 50.5 ES 0.25 Frisking Probe Efficiency 0.12625

1M,1K: 1.3 2: 3.

Avg. BKG: m

Lc Gross CPM:-

LD Gross CPM:FV•

Lc Net CPM:2

LD Net CPM:rM--l

Static Count CPM CPM DPM

No. (Gross) (Net)
1 Static 1 51 19 <MDA

2 Static 2 50 18 <MDA

3 ________ __________________

4 _______ ________

5 ___________

6 _______

7 ____________

8 ____________________________

9 _______ ________ ________

10 ______

11 ______________________ _________

12 _________ ______ _______ _______

13 _ _ _ _ _ _ _ _ _ _____

14 _____

15
16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _

17 __________ ______

I d
19
20

& L I

4 & I

*NOTE: All counts are I 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-2221 /44- I 218597 / 2492'43 9-Dec-09 0.502 32 193

d'138 p=0.5 t (sec) 3 389

[TenelecScries5 j 2161 28-Jul-09 =17.41 a= 17.25 =0.00 P =23.00 a=5.23

SFrisker Detector HV = 700 Vdc (249243) Threshold Voltage 50 mVdc Detector cable type/length = 59 /6 ft.

Print/Signature ot Surveyor •'•2r Y-.54•,;,• /9.. . Date: 0, , -0
t- IC, V

Comments:
A Ii

Review By: jŽ•-L/4 L Date:A6 ?,Iz
•-V • tk,,- w



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09 LOCATION: Port # 5 TIME: 15:00

Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243

Ej 50.5 E, 0.25 Frisking Probe Efficiency 0.12625

SMin BKG: 1.r 2 3. 3

Avg. BKG: m

Lc Gross CPM:F

LD Gross CPM:r

Lc Net CPM: 21

Lo Net CPM:N

Static Count CPM CPM DPM

No. (Gross) (Net)
1 Static 1 41 13 <MDA

2 Static 2 42 14 <MDA

:3
4
5

A A -&

4 4 I I.-

9 9 I
6
7 ______________ ________ ____________________

8 ____________ _______ ________ ________

9 ____________ _______ ________ ________

10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _

11 _____________ ________ _________ _________

121 1__ _ _ __ _ _ _ 1__ _ _ _ 1 1__ __

4 4 I

9 9 I

A A I 4-

4 4 I 9-

9 9 I
18
19

20

A A 1 4-

4 4 I 9-

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

Smear taken was <MDA. Port end is free released tip to plane of wall.

Instrument Serial Number Cal. Due Dale Efficiency Background (CPM) MDA (DPM)

L-2221 /44-1 218597/249243 9-Dec-09 0.502 28 183

d=138 p=0.5  
t (sec) 3 366

TenelecSeries5 2161 28-J3l-09 1 =17.41 a =17.25 13=1.33 o=0.00 23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc [Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: J'- / • , /••4t. __

Comments:

Date: 69- -0?

4 1 t 07 le A

Review By: zlAJLAX A Date:___. _/_
E -- T



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09

Smear Information dpm

Ei 50.5

I Min BKG: 1

LOCATION: Port # 6 TIME: 14:30
Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

I 321

Avg. BKG:f

Lc Gross CPM:F

Lo Gross CPM:F" 1

Lc Net CPM:•

LD Net CPM:[

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 25 0 <MDA

2 Static 2 39 9 <MDA

3
4

5
6
7
8
9

10
11

12

13

14

15
16
17

181
19 1 1 1 1 1
20 1 1 1 1

*NOTE: All counts are I minute 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 /144-1I 218597 / 249243 9-Dec-09 0.502 30 189

d'138 p=0.5 t (sec) 3 379
T"1enelec Series 5 2161 28-Jul-09 [317.41 a =17.25 p = 1.33 =0.00 0 = 23.00 ao=5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature ofSurveyor: y-,"L/ 1, .- /L 4 -,..u Ik/z , Date: 3-J& -C)
/ IV /

Comments:
j 17 . , f I #

Review By.ý,iea1zf A- A Date: .2/-2 3 .
&I -



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09

Smear Information dpm

E1 50.5

LOCATION: Port # 7 TIME: 14:15
Frisking Probe Model # 44-1 Serial # PR24

E, 0.25 Frisking Probe Efficiency 0.12625

9243

I AinBHKG: 1 .~ ~ 3.~

Avg. BKG:-

Lc Gross CPM:

LD Gross CPM:r

Lc Net CPM: 21

Lo Net CPM:N

Static Count CPM CPM DPMV

No. (Gross) (Net) ________

1 Static 1 28 0 <MDA
2 Static 2 31 0 <MDA
3 __________________

4 _____________________

5 ____________ ________ _________ _________

6 ________

7 ______________________

8 ________ __________________

9 _____________ ________ __________________

10_______ _______

11 ________ _________

21_ _ _ _ _ _ _ _ _ _____ ______

t t I
9 9 I

4 I 4.-

4 4 I 4.-
17

9 9 I
lb
19
20

4 4 1

4 4 I

*NOTE: All counts are I 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-2221 / 44-1 218597 / 249243 9-Dec-09 0.502 34 199

d=138 p=0.5 t (sec) 3 403
TenelecSeries5 2161 2'-Jul-09 3 =17.41 =17.25 [=1.33 a,=0.00 =23.00 a5.23

Frisker Detector lHV = 700 Vdc (249243) Threshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: jPrf"' ,I;l,: / ýJ4 J Date: 09-_T:_ -_ P
t / Y -

Comments:
7) 1 1/

Review By: Da ZDate: ae-l-A :ýZ-l -C



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09

Smear Information dpm

LOCATION: Port # 8 TIME: 13:50
Frisking Probe Model # 44-1 Serial # PR249243

E, 0.25 Frisking Probe Efficiency 0.12625E, 50.5

I Min BKG: 1.

Avg. BKG:•

Lc Gross CPM:"

Lo Gross CPM:•

L(: Net CPM:I

Lo Net CPM:

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 31 0 ,MDA

2 Static 2 51 20 <MDA
3m
4

5

6

7
8m
9==

10
11
12
13

14n
15m
16
17

181
19
20

*NOTE: All counts are Iminute static counts post-decon of the O/S portion end of each port. Up to 75 epm 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 2 18597 / 249243 9-Dec-09 0.502 31 192

d'=1.38 p=0.5 t (sec) 3 13 387

ITenelec Series 5 2161 28-Jul-09 0 = 17.41 ao=17.25 13 =1.33 =0.0o P=23.00 a=5.23

; Frisker Detector HV = 700 Vdc (249243.) Th reshold Voltage = 50 mVdc IDetector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: J e /L , /-.-/ , -4, Date: -1l $ *.cY

Comments:

/7A - .

Review By: ( .41 [ Date: -k-
t



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09

Smear Information dpm

50.5

I Min BKG: 1 .

LOCATION: Port # 9 TIME: 13:30
Frisking Probe Model # 44-1 Serial # PR249243

Es 0.25 Frisking Probe Efficiency 0.12625

26

Avg. BKG: -

Lc Gross CPM:F -

Lo Gross CPM:r'-R/7

Lc Net CPM:•

LD Net CPM:rV !

0

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 43 16 <MDA

2 Static 2 46 19 <MDA

3

4

5

6

7

8

9

0

1

2

3

4

5

6

7

81
91
?0

*NOTE: All counts are I 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.
instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

I-2221 / 44- 1 218597 / 249243 9-Dec-09 0.502 27 179

d'=138 p=0.5 t (sec) 3 357

Tenelec Series 5 2161 28-Jul-09 13=17.41 =17.25 1= 1.33 a = 0.00 13 = 23.00 a =5.23

[Frisker Detector HV = 700 Vdc (249243) Threshold Voltage 50 mVdc Detector cable type/length = 59 /6 ft.

Print/Signature of Surveyor: Aer"4 , .. 4."

Comments:

Date: /)I- Ye,, -Of

-4 -_ q/

Review Bye",Xýxz Date: .2 /4 3 // A,



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

Ej 50.5 Es 0.25 Frisking Probe Efficiency 0.12625

,Min BKG: 1. 3.

Avg. BKG: '

Lc Gross CPM:r-4

Lo Gross CPM:•

Lc Net CPM: 21

LD Net CPM: N/A-

Static Count CPM CPM DPM

No. (Gross) (Net) ________

1 Static 1 38 10 <MDA

2 Static 2 47 19 <MDA
3 Static 3 40 12 <MDA

4 ___________

5 ____________ _______

6 ___________ ________ ________

7 __________________

8 ____________ _______ ________ ________

9 ____________ _______ ________ ________

10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _

11 _____________ ________ _________

12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _

13 _________ ______ _______ _______

14 _ _ _ _ _ _ _ _ _ _____

15 _________ _ _ _ _ _ ______ _ _ _ _ _ _

16 _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _

181 1__ _ _ _ _ _ _ _ 1 _ _ _ _ _ _ 1_____ 1_

19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _

20 __________ ______ _______

*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 end is free released up to plane

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L-2221 / 44- 218597 / 249243 9-Dec-09 0.502 28 183

d'138 p=0.5 t (sec) 3 366
Tenelec Series 5  1 2161 28-Jul-09 3 =17.41 a=17.25 [=1.33 ,=0.00 3 23.00 a=5.23

[Frisker Detector HV = 700 Vdc (249243) FThreshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: "j er/' '/,".f.•/-.• , .L( . Date: C--.-.4,-6•:'

of wall.

Comments:
;/;/, II-

Review By Date: L.,4 -/' ,!

0



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09
Smear Information dpm

E,• 50.5

I Min BKG: 1

LOCATION: Port# 11 TIME: 11:30
Frisking Probe Model # 44-1 Serial # PR249243

E, 0.25 Frisking Probe Efficiency 0.12625

29

Avg. BKG:r- -

Lc Gross CPM:I

LD Gross CPM:F-]

Lc Net CPM:F21

Lo Net CPM:r

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 33 3 <MDA
2 Static 2 46 16 <MDA

3

41

4
5
6 ____________ _______

11 ________

12 _ _ _ _ _ _ _ _ _ ______

13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

164 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______

5~ _________________

18 _ _ _ _ _ _ _ __ ______

197 _ _ _ _ _ _ _ _ _ ______ ______ ______

20181 ________ _______

*NOTE: All counts are I 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-2221 / 44-I 218597/249243 9-Dec-09 0.502 30 189

d'1.38 p=0.5 t (sec) 3 379

TenelecSeries5 2161 28-Jul-09 13=17.41 a=17.25 [=1.33 o=0.00 P=23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) JThreshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/SignatureofSurveyor:

Comments:

Date: c)?-J..-o?

A/ A
0 1

Review -% 4 -Dae D a I e: ?4-z- -?-// ?,



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09 LOCG

Smear Information dpm
ATIO

E. 50.5 E,

I Min BKG: 1.

N: Port# 12 TIME: 10:45
Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

3 3.

Avg. BKG:•

Lc Gross CPM:•

Lo Gross CPM:M

Lc Net CPM:I yr7

LD Net CPM:N

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 __________ ______ ______

181 _ _ _ _ _ _ __ _ ______ _ _ _ _ _ _

191_ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _ _ _ _ _ _ _ _

__ a a A

*NOTE: All counts are I minute static counts post-decon of the O/S portion end of each port. Up to 68 cpm gross pre-decon.

Smear taken post-decon was <MIDA. Port end is free released up to plane of wall.
Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

L-222 / 44- 2!8597 / 249243 9-Dec-09 0.502 33 197

d'=1.38 p=0.5 t (sec) 3 399
Tenelec Series5 2161 8-Jul-09 13=17.41 a = 17.25 P =1.33 a=0.00 23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) jThreshold Voltage 50 mVdc Detector cable type/length = 59 /6 ft.

Print/Signature of Surveyor: J-•ef •-! , Date:__-Ta" -I /' V V

Comments:

YYAAiI / - A

Review By: C~=2/4(mt A ae .A3'Date:!ýý 3
All,- -



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09

Smear Information dpm

Ej 50.5

I Min BKG: 1

LOCATION: Port# 13 TIME: 10:00
Frisking Probe Model # 44-1 Serial # PR24(

E, 0.25 Frisking Probe Efficiency 0.12625

9243

401 1 4

Avg. BKG:•

Lc Gross CPM:•

Lu Gross CPM:r

Lc Net CPM:"

Lo Net CPM: A

Static Count CPM CPM DPM J
No. (Gross) (Net)

Static 1 54 16 <MDA

Static 2 45 7 <MDA

1
2
3
4
5
6

4 4 4 4-

.1 4 1. A

4 4 4 4

4 4 4 4-
7
8
9

4 4 I. 4-

4 4 I. 4-
l1
11

12

Y I.

4 4 4. 4

.~I. 4 4 4 4

w.1 9 t 9
4 4 9. 4

16
17

4 4 4 4-
18

4 4 4 4

20
4 .1 &

*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- I 218597 / 249243 9-Dcc-09 0.502 38 208

d'=1.38 p=0.5 t (see) 3 424

Tenelec Series5 2161 28-Jul-09 1,= 17.41 a=17.25 P=1.33 o=0.00 03=23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) [Threshold Voltage = 50 mVdc jDetector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: je-rr.( 5'/• -h h i",

Comments:

Datc:0 ?- Z -0 ?

Review By: 4&LJ: Date: :a/-,5 :? h-i-,7



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09

Smear Information dpm

E, 50.5

Min BKG: 1

LOCATION: Port # 14 TIME: 9:45
Frisking Probe Model # 44-1 Serial # PR249243

Es 0.25 Frisking Probe Efficiency 0.12625 0
35

Avg. BKG:•

Lc Gross CPN1:-

Lo Gross CPM:r"z

Lc Net CPM: 21

Lo Net CPM:-

Static Count CPM CPM DPM

No. (Gross) (Net)
Static 1 38 8 <MDA1

2 Static 2 33 3 <MDA

3 ________ _________ _________ ____

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 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-2221 / 44- I 218597 / 249243 9-Dec-09 0.502 30 188

d'=1.38 p=0.5 t (sec) 3 377
TenelecSeries5 2161 28-J3l-09 13=17.41 a=17.25 = 1.33 a=0.00 !=23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc [Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: -TJia7J> Date:O9-'A," ~-09

Comments:
/I / . A I

Review By: V,-4=J.,A& ,-? Date:,_
V



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

Ei 50.5 Es 0.25 Frisking Probe Efficiency 0.12625

1 Min 6KG: 1~ 3.I

Avg. BKG:-

Lc Gross CPM:r':

LD Gross CPM:rRX

Lc Net CPM:I

Lo Net CPM:[ • I

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 23 0 <MDA

2 Static 2 /8 0 <MDA

3 Static 3 39 7 <MDA
4
5
6
7
8
9

10
11
12

17
181
191
201

*NOTE: All counts are Iminute 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-2221 / 44-1 218597 / 249243 9-Dec-09 0.502 32 193

d'138 p=0.5 t (sec) 3 389
ITenelec Series 5 2161 28-Jul-09 I P= 17.41 ao=17.25 [= 1.33 ao=0.00 1323.00 a=5.23

1Frisker Detector HV = 700 Vd~c (2492413) IThreshold Voltage = 50 mVde IDetectur cable type/length = 59 /6 ft.

Print/Signature of'Surveyor: JYeff 7 i,2,a/-.-/9ffg/,. Dai~~J. 1 - op

A ii ml

Rev iew By: DateDate:



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09

Smear Information dpm

LOCATION: Port# 16 TIME: 9:00
Frisking Probe Model # 44-1 Serial # PR249243

E, 0.25 Frisking Probe Efficiency 0.1262550.50.5

I Mini 1KG: 1 .

Avg. BKG:-

Lc Gross CPM:•

L1 1 Gross CPM:r

Lc Net CPM:•

LD Net CPM:r-7A)•"

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

13
14

15
16
17
181
19 1 1

*NOTE: All counts are I 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-2221 /44-1 218597 / 249243 9-Dec-09 0.502 37 208

d'=1.3B p=0.5 t (sec) 3 422

Tcnelec Series 5 2161 28-Jul 09 3=17.41 a =17.25 3 = 1.33 a = 0.00 13=23.00 a-= 5.23
1
Frisker Detector HV = 700 Vdc (249243) IThreshold Voltage 50 mVdc Detector cable type/length = 59 / 6 ft.

PrintlSignature ofSurveyor: TJ"rý', ý""- 6•- Date: e'9Y -.. ,,."OF

Comments:

~- 1g )l .4 -f a 0

Review By, . ýA, 1,. - Date: 3
(&' I -~Y



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09 LOC,

Smear Information dpm

ATIO

E, 50.5 Es

I Min BKG:

N: Port# 17 TIME: 8:45

Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

4 30

Avg. BKG:r

Lc Gross CPM:F

LD Gross CPM:a

Lc Net CPM:2

L, Net CPM:[W--i

Static Count CPM CPM DPM

No. (Gross) (Net)
Static 1 37 2 4MDA1

4

2 Static 2 .50 15 <MDA
3 Sttc 3 41 6 <MDA

4 ___________ _______

5 ___________________

10 _ _ _ _ _ _

11 ____________ _______ ________ ________

12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ ______

163_____ ______ ______

174 _________ ______

185______ ______

196 _________ ______ ______ ______

2017 _________ _______ ________ _______ ___

*NOTE: All counts are I 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-2221 / 44- I 218597 / 249243 9-Dec-09 0.502 35 201

d'=1.38 p=0.5 t (sec) 3 407

Tenelec Series 5 2161 28-Jul-09 l3 = 17.41 a = 17.25 = 1.
33  

a = 0.00 = 2 3.00 o 5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc IDeteclor cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: , •4d/ V
Comm./ U-

Comments:

Date:a!9- 3ijI4 - 69

4,AI #
Review By: DateDate:



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09

Smear Information dpm

Ei 50.5

I Min BKG: 1.r

LOCATION: Port# 18
Frisking Probe Model # 44-1

E, 0.25 Frisking Probe Efficiency

41

TIME: 8:25
Serial # PR249243

0.12625

Avg. BKG:'

Lc Gross CPM:•

LD Gross CPM:r

Lc Net CPM:F21

Lo Net CPM: /

Static Count CPM CPM DPMV
No. (Gross) (Net) _______

1 Static 1 38 1 <MDA
2 Static 2 50 13 <MDA
3
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 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-2221 / 44-1 218597 / 249243 9-Dec-09 0.502 37 208

d'138 p=0. 5  t (sec) 3 422

TenelecSeries5 2161 28-Jul-09 13 =17.41 =17.25 13=1.33 =0000 P3=23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc [Detector cable type/length = 59 /6 ft.

Print/Signature of Surveyor: " Date: c09ý'-, -t0/

Comments:

AI. I(/ j

Review By:e2'4 _A 14 Date: A/ý i1z, -I-

0



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 9-Jan-09
Smear Information dpm

LOCATION: Port# 19
Frisking Probe Model # 44-1

TIME: 8:10
Serial # PR249243

Frisking Probe Efficiency 0.12625E; 50.5 E, 0.25

1 Min BKG: 1r • F

Avg. BKG :-

Lc Gross CPM:r

LD Gross CPM:r'M•

L(. Net CPM:i

Lo Net CPM:[

Static Count CPM CIPM DPMV
No. (Gross) (Net) ________

1 Static 1 32 0 <MOA
2 Static 2 35 2 <MDA
3 ________ _________ _________

4 _________

5 ____________ ________ _________ _________

6 ___________ ________ ________

8
9

9 9 I

4 4 I 4.-

4. *1 I
10
11
12

9 9 1

4 4 I 4.-

/

9 .9 I

4 4 I 4.-

161
17
18
1l
20

*NOTE: All counts are I 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-2221 / 44-1 218597 1249243 9-Dec-09 0.502 33 197

d=138 p=0.5 t (sec) 3 399
Tenelec Series 5 2161 28-Jul-09 17.41 a =17.25 =1.33 a=0.00 13=23.00 a=5.23

Frisker Detector HV 700 Vdc (249243) Threshold Voltage = 50 mVdc [Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: "?/y

Comments:

Review By:

Date: 09- r4 - ?

Date:2 -4 .



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09 LOCi
Smear Information dpm

Eji 50.5 E,

I Min BKG: 1 . - 40

Avg. BKG:•

Lc Gross CPM:-

Lo Gross CPM: -

ATION: Port# 20 TIME: 14:15

Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

1 281 3.

0

Lc Net CPM: "

Lo Net CPM:r-'=-"

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 39 5 <MDA

2 Static 2 33 1 <MDA

3 Static 3 52 18 <MDA

4

5

6

7

8

9

10

11

12

13

14

15

16

17

181

19_

201 1 1 1_ _

*NOTE: All counts are I minute static counts post-decon of the D/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 1o Plane of wall.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (1PM)

L-2221 / 44-1 218597 / 249243 9-Dcc-09 0.502 34 198

d'138 p=0.5 t (sec) 3 401

Tcnelec Series 5 2161 28-Jul-09 3 =17.41 a =17.25 3 = 1.33 a = 0.00 13=23.00 a 5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc IDetector cable type/length = 59 /6 ft.

Print/Signature of'Surveyor; -lrS

Comments:

Date: L)Yi- .%, - •Y

Review By. Date1e aA Anmi. i FDate:.



Storage Port Exterior Survey Report

DATE: 8-Jan-09 LOCATION: Port # 21

Smear Information dpm Frisking Probe Model # 44-1

Survey NO.: NA

TIME: 14:00

Serial # PR249243

Frisking Probe Efficiency 0.12625Ei 50.5 Es 0.25

Avg. BKG:-

Lc Gross CPM: -

LD Gross CPM:•

Lc Net CPM: 21

Lo Net CPM:r N/A ]

Static Count CPM CPM DPM

No. (Gross) (Net)
1 Static 1 37 7 <MDA

2 Static 2 33 3 <MDA
3 Static 3 24 0 <MDA
4 ____________ ________ __________________

5 ___________ _______ ________

10 ______

12 _ _ _ _ _ _ _ _ _ _____

ý 13 _ _ _ _ _ _ _ _ _ _____ ______

9 9

17
18
19
20

____ I __ I ___ ___

*NOTE: All counts are I 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-2221 / 44-1 2 18597 / 249243 9-Dec-09 0.502 30 189

do 1.38 p=0.5 t (sec) 3 381

TenelecSeries5 2161 28-Jul-09 1=17.41 a =17.25 =1.33 o=0.00 23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage 50 mVdc IDetector cable type/length = 59 / 6 ft.

Prinit/Signature of Surveyor: -r- Date: 6v- 'A, -o

Comments:

A I

Review By: !"- a- Date: &,-



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09 LOCATION: Port # 22 TIME: 13:35

Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243

E 50.5 E, 0.25 Frisking Probe Efficiency 0.12625

1 Mi BKG: 1 3.

0

Avg. BKG:r

Lc Gross CPM:r-T•

LD Gross CPM:I----

Lc Net CPM.:

LD Net CPM: N/A

2

Static Count CPM CPM DPMV
No. (G ross) (Net) ____ ________

1 Static 1 36 7 <MDA
2 !Static 2 26 0 <MDA

3 ____________ ________ _________ _________

4 ___________ _______________

5 _____________________________ _________

6 ____________ _______

7 __________________

8 _______________________________

9 ____________ _______ ________ ________

0 ____________ _______ ________

1 ____________________

2 ____________ ____________

3 _______________________________

4 _____________ ________

5 ____________ ________ _________ ____

6 ____________ _________________ _________

7 ____________ _______ ________

81____________ _______

__ _ _ _ __ _ _ _ 1 1__ __ _ _ 1 1__ _ _ _ _ _ _ _ _ _ _

*NOTE: All counts are I 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-2221 / 44-1 218597 ! 249243 9-Dec-09 0.502 29 185

d'= 1.38 p=0. 5  t (sec) 3 372

Tenelec Series 5 2161 28-Jul-09 f3=17.41 =17.25 !=1.33 a=0.00 0 =23.00 o=5.23

Frisker Detector HV= 700 Vdc (249243) Threshold Voltage 50 mVdc IDetector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: l" ý6, . /, ,. . . 1 1 jy Date: cjfý-cq4

Comments:
A AdI

,- F f 0 " i

Review By>.A-" 4' 4A /- Date:
'V



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 Serial # PR249243

Ei 50.5 E, 0.25 Frisking Probe Efficiency 0.12625

1 Min ISKG: 1 3. ~ I~

Avg. BKG:-

Lc Gross CPM:-

LI) Gross CPM:r-"•

Lc Net CPM:r'1

LE Net CPM:r7 I

Static Count CPM CPM DPMV
No. (Gross) (Net) ____ ________

1 Static 1 42 5 <MDA

2 _____________ ________ _________ _________

3 _____________ ________ _________ _________

4 _______ _________ ____

5 _____________ _________ _________ _________

6 ____________ _______ ________ _________

7
.9 4. 9. .9 I

9
10
11

12

16
17
18
19

1. L .9

4. I. 4 I

4. 4. 4 I

& & 4 I-

4. 4. 4 I

9. 9. ~9 I

1. & 4 I

4. 4. 4 I-

9 9. 9 I

& 4. 4 I

I 4. 4. 4 I
20

*NOTE: All counts are I 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-2221 / 44-I 218597 / 249243 9-Dec-09 0.502 37 208

do 1.38 p=0.5 t (sec) 3 422

TcnelecSeries5 2161 28-Jul-09 p =17.41 =17.25 1=1.33 a=0.00 =23.00 a=5.23

Frisker Detector HV 700 Vdc (249243) Threshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: O?'91x/ 'Yt-L-!/-"u/f - Date: ap-" .i, - ,

Comments:

- I j If I j

Review By: Date:-alA j? /z



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09

Smear Information dpm

LOCATION: Port # 24 TIME: 13:00
Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625 050.50.5

I Min BKG: 1.

Avg. BKG:r

Lc Gross CPM:•

Lo Gross CPM:

Lc Net CPM:•

Lo Net CPM: /A

Static Count CPM CPM DPM

No. (Gross) (Net)
1 Static 1 36 0 <MDA

2 Static 2 22 0 <MDA

4

5

6

7

8

9

10

!11

12
13
14

15

16

17

181

191

201

*NOTE: All counts are Iminute 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_ý Background (CPM) MDA (DPM)

L-2221 / 44-1 2 218597 / 249243 9-Dec-09 0.502 37 206

d'138 p=0.5 t (sec) 3 419

ITenelec Series 5 1 2161 28-Jul-09 -3=I7.41 a =17.25 1= 1.33 C,=,0.0( 123.00 a =5.23

lFrisker Defector HV = 700 Vdc (249243) trsold Voltage = 50 mVdc IDetector cable type/length = 59 /16 ft. _

Print/Signature of Surveyor: 'Jr 'y

Comments:

Date: - OF

4 ,l IIit
Review By: J Date: ZIA,. // -CO, ,



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09 LOCATION: Port # 25 TIME: 12:45

Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243

Ei 50.5 E, 0.25 Frisking Probe Efficiency 0.12625

I Min BKG: 1 r--31 3.r

Avg. B KG:-

Lc Gross CPM:r"" Lc Net CPM: •

Lo Gross CI'M:- LD Net CPM:I

Static Count CPM CPM DPM

No. (Gross) (Net)

1 Static 1 50 19 <MDA
2 Static 2 43 12 <MDA

3
4
5
6
7
8
9

10
11
12
13

16
17
181
191
201

*NOTE: All counts are Iminute 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) VIDA (DPM)

L-2221 /44-1 218597 / 249243 9-Dec-09 0.502 31 191

d'138 p=0.5 t (sec) 3 385

ITenelec Series 5 1 2161 28-Jul-09 rp 7=17.4-1 =17.2 5 0 = 1.33 ao=0.00 1323.00 a=5.23

lFrisker Detector HV = 700 Vdc (2492-43) -Thres~hold Voltage = 50 mVdc IDetector cable type/length = 59 /6 ft.

Print/Signature of Surveyor:

Coimments:

A -

Date: -0,

Al

Review By: I L.. 4 / ..- Date: .2(Z3- L



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09 LOC

Smear Information dpm

ATIO

Ej 50.5 Es

I Min BKG:

N: Port# 26 TIME: 11:00
Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

44 3

0

Avg. BKG: "

Lc Gross CPM: -

Lu1 Gross CPM:r"WrA7

Lc Net CPM:I

LD Net CPM:I NA J

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Static Count CPM CPM DPM
No. (Gross) (Net)

Static 1 55 17 <MDA

Static 2 53 15 <MDA

L a. I

4. 4. I 4.-

4. 4. I

& a. I

4. I 4.-

I 4. 4. I 9 -
15
17
18

6
I. * I

I I. 4. I 4.-
8¸

4. 4. I
19
20 I~ I

a. a. _____________________ a .-

*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-2221 /44- I 218597 / 249243 9-Dec-09 0.502 38 209

d=1.38 p=0.5 t (sec) 3 426
Tenelec Series 5 2161 1 28-Jul-09 p 17.41 a = 17.25 =1.33 =0.00 3=23.00 a =5.23

Frisker Detector HV =700 Vdc (249243) jThreshold Voltage = 50 mVdc 1 Detector cable type/length = 59/6 ft.

PrintlSignature of Surveyor: & -, 4;"'/ .. d'

Comments:

Date: 0f _ -0?

a I I d 0 -
Review By: 4 Date:3,z 7 •

0



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09 LOC,

Smear Information dpm

Ei 50.5 E,

I Min BKG:

%TION: Port# 27
Frisking Probe Model # 44-1

TIME: 10:25
Serial # PR249243

0.126250.25 Frisking Probe Efficiency

43

Avg. BKG:"

Lc Gross CPM:•

LD Gross CPM:r'IA'I

L- Net CPM:•

LD Net CPM:VIT0")A

Z

(

c

Static Count CPM CPM DPMV
No. (Gross) (Net) _______

1 Static 1 29 0 <MDA ____

2 _______

3 _______________________________

4 _______

5 ___________ _______________

6 ____________ _______ ________ ________

7 _________

8 _______ ________ ________

9 ____________ ________ _____________

0 ____________ _______ ____________

1

____ 1 __ 1 ___ .1 ___ 1 _

ý Al i
1W

15
I I I

16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

17 _ _ _ _ _ _ _ _ _ ______

18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19 __________ ______ ______

20 ___________ _______ _______ _______

*NOTE: All counts are I 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 phlne of wall.
Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

SL-2221 / 44-1I 218597 / 249243 9-Dec-09 0.502 36 205

d'=1.38 p=0.5 t (sec) 3 417

TenelecSeries5 2161 28-Jul-09 13= 17.41 a =17.25 1=1.33 a=0.00 13=23.00 0=5.23

Frisker Detector HV = 700 Vdc (249243) JThreshold Voltage 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: 03 Date: 0_E__-_ ,-_

Commenis:
71 A ,

Review By: Date:/{2/i--/2..-Date: .2/j.



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09
Smear Information dpm

LOCATION: Port # 28 TIME: 10:00
Frisking Probe Model # 44-1 Serial # PR249243

, 0.25 Frisking Probe Efficiency 0.1262550.50.5 0
I Min BKG 1.

Avg. BKG:•

Lc Gross CPM:-

L0 Gross CPM:"

Lc Net CPM:[

LD Net CPM:r-W/IA

Static Count CPNI CIPM DPM
No. (Gross) (Net) ________

1 Static 1 401 10 <MDA
2 Static 2 33 3 <MDA
3 Static 3 31 1 <MDA
4
5 ___________ ____________

6 ________ ________

7 _______________________________ _________

8 ____________ _______ ________ ________

9 ____________________ ________ ____

10 _ _ _ _ _ _ _ _ __ _ _ _ _ _

11
12 _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _ _ _ _ _ _ _

13 _ _ _ _ _ _ _ _ _ ______ ______

14 _ _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _ _ _ _ _ _ _

15_______ _______

16 _______ _______ _ _ _

17 _______

1
1
1
1
1
1
1
1

18
19
20I:

____ __ I ___ ___ I
*NOTE: All counts are I 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 free released up to plane of wall.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L-2221 / 44-I 218597 / 249243 9-Dec-09 0.502 30 188

d1.38 p=0.5 t (sec) 3 377
Tl"enelec Series 5 2161 28-Jul-09 13 =17.41 = 17.25 13=1.33 a=0.00 13=23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc fDelector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: :J-riq S " L k ý U- J k 4 Date; :~~- -0?
I L/ (h

Comments:
A A A j

Review By: (zA .'D Date: ?,Z--L. I /I



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09
Smear Informatitil dpm

Ec 50.5

1 Min BKG: 1

LOCATION: Port # 29 TIME: 9:45
Frisking Probe Model # 44-1 Serial # PR24!

0.25 Frisking Probe Efficiency 0-12625

9243

I 36l

Avg. BKG: 3

L(: Gross CPM:•

L5 Gross CPM:-M

Lc Net CPM: 21

LD Net CPM:r•WAI

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 44 a <MDA

2 Static 2 40 4 <MDA
3 Static 3 2j 0 <MDA
4 _______ ________

5 ____________

6 ___________ ____________

7 ________________________

8 ___________ ____________

9 ___________ ________ ________

0 ___________ ________ ________

1 ____________________ ______________ ______________

2 ____________ _______ ________ ________

3 ________ _________ _________

4 _______ ________

5 ____________ _______ ________ ________

1
1
1

a
1

1b6 _ _ __ _ _ _ __4___

187 _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _:

1781_ __ _ _I

19[__ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ I_ _ _

20F I__________ I______ I_______ I______

*NOTE: All counts are 1 minute static counts of theO/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-2221 / 44- I 218597 / 249243 9-Dec-09 0.502 36 205

d 138 p=0.5 I(sec) 3 417

TenelecSeries5 2161 28-Jul-09 lp =17.41 =17.25 = 1.33 a=0.00 11= 23.00 a =5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage= 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: 2Th~- ~ _ ___U
Date: 0 S-,,Tn -0-L

Comments:

-4 .41 4A
Review BA K~Dt Date:



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09 LOC

Smear Information dpm

ATIO

E-i 50.5 Es

I Min IJKG: 1.38

N: Port # 30 TIME: 9:20
Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

2 3.

Avg. BKG:r

Lc Gross CPM:rr5

LD Gross CPM:r

Lc Net CPM: ]

LD Net CPM: N

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 43 9 <MDA
2
3

4
5

6

7

8
9

10
11

12

13

14

15

16

17

18

19

20

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

Smear taken was <MDA. Port end is free released tip to plane of wall.

instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

L-2221 1 44-1 2 18597 / 249243 9-Dec-09 0.502 34 199

d'138 p=0.5 t (sec) 3 403

ITenelec Series 5 1 2161 28-Jul-09 1 = 17.41 a =17.25 1 = 1.33 0=O.O0 10=23.00 ai=5.23

lFrisker Detector HV = 700 Vdc (249243) iThreshold Voltage = 50 mVdc IDetector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: Icr-"f 13,/•,ý iv e /a , .I A, 1 Date: 6) -.'o
I

Comments:
-4 If A

Review By: AX'-- Date: -/2L3/ta.



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09 LOC,

Smear Information dpm

ATIO

E~i 50.5 5

I Min BKG: 1

N: Port # 31 TIME: 9:00
Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

E1 3.

Avg. BKG:-

Lc Gross CPM:[

Lb Gross CPM:•

Lc Net CPM:[21

LD Net CPM:I

Static Count CPM CPM DPM

No. (Gross) (Net)
Static 1 38 4 <MDA1

2 Static 2 40 6 <MDA

3 _____________ ________ _________ _________

4 ___________ _______ ________ ________

51____________ _______ ________ ________

61___________ _______ ________ ____

71___________ _______ ________ ____

8

9
10
11
12

16
17
18
19

.9 .9 1.

4 4 4. 4-

.9 *9 .9 .9

.9 4. 4

4 4 4. 9-

.9 .9 .9 .9

.9 .9 4.

4 4 4. 9-

3. .9 .9 .9 .9 -

.9 .9 4. 4

4 4 4. 4-

.9 .9 .9
20

.9 .9 &

*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port. Up to 80 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 218597 /249243 9-Dec-09 0.502 34 200

d=138 p=0.5 t (sec) 3 405

TenclccSeries5 2161 28-Jul-09 I[1 =17.41 =17.25 3=1.33 o=0.00 23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) rhreshold Voltage = 50 mVdc IDetector cable type/length = 59 / 6 ft.

Print/Signature of'Surveyor: rtd1kl.s/ /c.lA Date: -..•T-,ti -0Ci
I (_'/ U

A a . A I

Review By: DDate: Z.& ?h -j-



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09 LOC
Smear Information dpm

Ej 50.5 FS

ATION: Port# 32
Frisking Probe Model # 44-1

0.25

TIME: 8:45
Serial # PR249243

Frisking Probe Efficiency 0.12625 0
I Min 8KG: 33

Avg. BKG:m

Lc Gross CPM:•

L5 Gross CPM:•

Lc Net CPM: 2"

Lo Net CPM:N

2

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 47 16 <MDA

2 Static 2 49 18 <MDA

3 Static 3 44 13 <MDA

4 Static 4 47 16 <MDA

5
6
7

8
9
0
1

2

3

4

5

6

7

81

9

*NOTE: All counts are Iminute static counts post-decon of the O/S portion end of each port. Up to 61 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) DA(DPM)

L-2221 / 44-1l 218597 / 249243 9-Dec-09 0,502 31 191

d=.8 p=0.5 t (sec) 3 385

ITenelec Series 5 2161 2-,gJul-09 6=17.41 ao=17.25 •=1.33 ao=0.00 5 = 23.00 a=5.23

[Frisker Detector HV = 700 Vdc (249243) IThreshold Voltage = 50 mVdc IDetector cable t'pe/length = 59 /6 ft.

Print/Signature of Surveyor: J", . Date: o&-Ze, - OF
I / C- U

Comments:
j / . . I j

Review By4ADýae D ate:



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09

Smear Information dpm

LOCATION: Port # 33 TIME: 8:25
Frisking Probe Model # 44-1 Serial # PR249243

E, 0.25 Frisking Probe Efficiency 0.12625Ei 50.5

I Mini BKG: 1.~ ~

Avg. BKG:•

Lc Gross CPM:•

Lo Gross CPM:•

Lc Net CPM: 21

LD Net CPM:F•'7jI

1

1

Static Count CPM CPM DPM
No. (Gross) (Net) ________

1 Static 1 5n 15 <MDA _
2 Static 2 39 4 <MDA

3 _______ ________

4 _______

5 ________

6 _______ ________

7 _______ ________ ________

8 ___________ _______ ____________

9 ___________ _______ ________

0 _______ ________ ________

1 _______________________ ______________ ________________ ________________

21_______ ________

3 L-____________________ 
________

.4 9 4. 9
mw 5

16
17

18
19
20

I 4 4 4. 4-

4 .9 9

I 4 4 4 4-

*NOTE: All counts are 1 minute static counts post-decon of the O/S portion end of each port. Up to 63 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 35 201

dI138 p=0.5 7(c)s 3407o
Tenelec Series5 2161 28-Jul-09 3 =17.41 a =17.25 - 1.33 a=0.00 =23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) [Threshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: Date: - 0T-14 -C)9

Comments:
.A II

Review By Date:______LDate: 21A.?1, it-



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 8-Jan-09

Smear Information dpm

LOCATION: Port # 34 TIME: 8:10

Frisking Probe Model # 44-1 Serial # PR249243

E' 0.25 Frisking Probe Efficiency 0.12625El. 50.5

I Min BKG: 1.

Avg. BKG:'

Lc Gross CPM:r

Lo Gross CPM: -

Lc Net CPM:•

L, Net CPM:I

Static Count CPM CPM DPM
No. (Gross) (Net) ________

1 Static 1 44 15 <MOA

2 Static 2 30 1 <MDA

3 Static 3 36 7 <MDA
4 Static 4 27 0 <MDA
5 _____________ __________________

6 ____________ ________ __________________

7 ________ _________ _________

8 ___________ ________ ________

9 ____________ ________ __________________

4
5 ____________ ________ __________________

6 ____________ ________ __________________

1817 _ _ _ _ _ _ _ _ _____ ______ ______
18/ 1__ _ _ _ _ _ 1__ _ _ _ _ _ _ _

191 1__ _ _ _ _ _ _ _ 1______ _ _ _ _ _ _ _ _______

2C

*NOTE: All counts are I minute static counts post-decon of the O/S portion end of each port. Up to 58 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 2 18597 1249243 9-Dec-09 0.502 29 187

d=138 p=0.5 t (sec) 3 374

TenelecScries5 2161 28-Jul-09 13 =17.41 a =17.25 0 1.33 a=0.00 P3=23.00 a=5.23

lFrisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Prirtt/Signature of Surveyor: Te r.114 .$ý Je- 3 Date: -j-1 - ý
/ (-"- , .N,-

Conitnents:

'AO I . , /

Review By--ý!ýý-"AJ 'A Date:2/,2Y// "
C. '.'



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 7-Jan-09 LOCATION: Port # 35 TIME: 11:30

Smear Information dpm Frisking Probe Model # 44-1 Serial # PR249243

Ei 50.5 E:s 0.25 Frisking Probe Efficiency 0.12625

1 Min KG: 1 3. 3

Avg. BKG:r

Lc Gross CPM:• Lc Net CPM: 2

Lu Gross CPM:[ LD Net CPM:•

L

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 48 15 <MDA

2 Static 2 45 12 <MDA

3 Static 3 14 1 <MDA

4 Static 4 32 0 <MDA

5 _____________ ________

6 ____________ _______

7 ____________________

8 ____________ ________ _________

9 ____________ _______ ________ _________

0 ____________ _________________

1 _______________________ ________________

2 ______________________ _________

3 ____________ ________ _________

4 _____________ ________ _________

5 _____________ _________

6 _____________ ________

7 _____________ _________

81 1________ 1____1 ____ 1

9 ______________ ________

0 ____________ _________________2

*NO'rE: 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 end is free released up to plane of wall.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

L-2221 / 44- I 218597 ; 249243 9-Dec-09 0.502 33 197

d138 p=0.5 t (se) 3 397
"l'enelec Series5 2161 28-Jul09 3 =17.41 =17.25 03=1.33 a=O.00 23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage= 50 mVdc Detector cable t'pe/length = 59 / 6 ft.

Print/Signature of Surveyor: "JeY-!ý SA-i /"./ýY ! L, 2I.J Date: . 7-J4-,,-op
/ U V --

Comments:

A j j iAA

Review By: 6ZLA, A tAci--.. Date: ý /1. 3/// A.



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 7-Jan-09 LOC
Smear Information dpm

E: 50.5 ES

ATIO N: Port # 36 TIME: 11:15
Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

I M4in BKG: 1 .3. r_ 377

Avg. BKG:-

Lc Gross CPM:[

L0 Gross CPM:N

Lc Net CPM: 2

LD Net CPM: /A

2

Static Count CPM CPRM DPRM
No. (G ross) (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 ____________ ________ __________________

0 ____________ ________ __________________

1 _____________ ______________ ______________

2 __________________

3 ____________ _______ ________ _____________

4 _______ ________

5 _____________________

6 ___________ ________ ________

7 ________ __________________

81 1____1 ____

91 1 1 _ _ _ _ _ _ 1 _ _ _ _ _ _

0

*No'rE: All counts are I 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 tip to plane of wall.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

L-2221 / 44- I 218597 / 249
2

43 9-Dec-09 0.502 32 195

d=138 p=0.5 t (sec) 3 393

TenelecSeries5 2161 1 -Jul-09 3 =17.41 a=17.25 p133 a=0.00 f=23.00 a=5.23

Frisker Detector HV' = 700 Vdc (249243) IThreshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: - -. / ,

Comments:

Date: 0_7_-Tg_-_i

A# 0i f
Review By.;LA'"; T2• Date: a Z 2



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 7-Jan-09
Smear Information dpm

LOCATION: Port # 37 TIME: 11:00
Frisking Probe Model # 44-1 Serial # PR24

E, 0.25 Frisking Probe Efficiency 0.12625

19243

50.50.5

I Min BKG: 1

Avg. BKG:r

Lc Gross CPM:r

LD Gross CPM:•

Lc Net CPM: 2

Lo Net CPM:r N/A I

Static Count CPM CPM DPM

No. (Gross) (Net)
1 Static 1 39 6 <MDA

2 Static 2 44 11 <MDA

3 Static 3 37 4 <MDA

4 Static 4 26 0 <MDA
5
6
7

8

9

10

11

12

5 _____________ _____,___ _________

4 I4 6 I. 4.-

Y 4 4 6. 9-
15
16
17

t 9

4 4 a. 4-

4 *1 4.
18
19
20

9 9 9

6 6 & 4

*NOTE: All counts are I 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 2 18597 / 249243 9-Dec-09 0.502 33 197

d 138 p=0.5 t (sec) 3 397

renelecSeries5 2161 28-Jul-09 1 = 17.41 =17.25 3= 1.33 o=0.00 3=23.00 o=5.23

F'risker [tector [IV = 700 Vdc (249243) Threshold Voltage = 50 mVdc [Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: C :I

Comments:

Date: '7-.,t-O?

A I I S

Review By: -Ii Date: I.-. 2/2.
v•/" C 7



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 7-Jan-09 LOC
Smear Information dpm

ATIO

Ei 50.5 Es

I Min BKG: 1

N: Port# 38 TIME: 10:50

Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

3 34

Avg. BKG:I

Lc Gross CPM:r

LD Gross CPM:•

Lc Net CPM: 2 I

Lo Net CPM:I N/x I

Static Count CPM CPM DPM

No. (Gross) (Net)
Static 1 50 19 ýMDA

Static 2 39 8 <MDA

1
2
3
4
5
6

9 9 U

4 4 6* 4.-

9 9
7
8
9

10
11
12
13
14
15
16

£ A I. 4-

4 4 6. 4-

9 9

9 9 U*

4 4 0. 4-

4 4 6* 9-

9 9

4 4 4. 4- 04 4 6* 9-

9 9 I
i7
18

4 4 4. 4-

9 9 9

19 . .
A A

*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 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 31 191

d=38 p=0.5 t (sec) 3 385

Tenelec Series 5 2161 28-Jul-09 P =17.41 a =17.25 = 1.33 a = 0.00 3=23.00 a =5.23

Frisker Defector HV= 700 Vdc (249243) Threshold Voltage 50 mVdc Detector cable type/length = 59 /6 ft.

Print/Signalure of Surveyor: 7-'ly- ./ ,m, 4ýa
- ~~/ UF O- Date: 6 7-'-IX - 09

Comments:
,f A . /4

Review By:6ed { p Date: ý Date: -2 Aa I;? h 2-



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 7-Jan-09 LOCG

Smear Information dpm
ATIO

Ei 50.5 E,

I Min BKG:

N: Port# 39 TIME: 10:30

Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

2 32

Avg. BKG: rn

Lc Gross CPM:F

LI Gross CPM:F-/-R

L,- Net CPM:I

Lo Net CPM: NA

*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 end is free released up to plane of wall.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM) I
L-2221 / 44-1 218597 / 249243 9-Dec-09 0.502 28 184

d'=1.38 p=0.5 t (sec) 3 368
TenelecSeries5 2161 28-Jul-09 3 =17.41 a=17.25 P =1.33 a=0.00 23-00 a=5.23

Frisker Detector RV = 700 Vdc (249243) Threshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: \T',ry ,he-/z // .Lm j , A l Date:__ -,-__ -__

Comments:
A - A I- I .0 - .-

Review By: Date: A ,--" Date: .2 IA,4



Storage Port Exterior Survey Report
Survey NO,: NA

DATE: 7-Jan-09 LOC

Smear Information dpm

ATIO

Ej 50.5 E,

I Min BKG:

N: Port# 40 TIME: 10:15

Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

3 3.

Avg. BKG:•

Lc Gross CPM:r J

LD Gross CPM:r-mrl

Lc Net CPM: 2

LD Net CPM: NI

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 43 11 <MDA

2 Static 2 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

181

191

201

*NOTE: All counts are I 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 ofwall.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

L-222I / 44-1 218597 / 249243 9-Dec-09 0.502 32 193

d=38 p=
0

.
5  

t (sec) 3 389

Tenelec Series 5 2161 1 28-Jul-09 [3 17.41 a =17.25 5=1.33 a= 0.00 3 =23.00 a =5.23

Frrisker Detector HV = 700 Vdc (249243) jThreshold Voltage = 50 mVdc Detector cable type/length = 59 /6 ft.

Print/Signature of Surveyor: -f",I l /,,-k. L / JAýI -/ U_ a-J Date: 6-7 - ,t- - 09

Comments:
A A I A

Review, By: Z'L,,7Jýk. Date: ,L4-1112..



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 7-Jan-09 LOCi

Smear Information dpm

ATIO

Ej 50.5 E

I Min HKG:

N: Port # 41 TIME: 10:00
Frisking Probe Model # 44-1 Serial # PR249243

0.25 Frisking Probe Efficiency 0.12625

3 32

Avg. BKG:-

Lc Gross CPM: -

Ln Gross CPM: ["rA

Lc NetCPM: 21

Lo Net CPM:N

Static Count CPM CPM DPM
No. (Gross) (Net)

1 Static 1 37 10 <MDA

2 Static 2 31 4 <MDA

3 Static 3 33 6 <MDA

4 Static 4 36 9 <MDA
5
6
7

8
9

10
11

12

13,

18,
19'2o0

*NOTE: All counts are Iminute static counts post-dlecon of the O/S porfion 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.

Instrume"t Serial Number Cal. Due Date Efficiency Background (PM MDiDM

L-2221 /44-1 218597 / 249243 9-Dec-09 0.502 27 179

538 p=0.5 t (sec) 3 357

ITenelec Series 5 2161 2,81-Ju-09 1 = 17.41 =17.25 P = 1.33 ao=0.00 P = 23.00 a0=5.23

Frisker Detector HV = 700 Vdc (249243)- Th~resold Voltage = 50 mVdc Detector cable typellength = 59 1 6 ft.

Print/SignatureofSurveyor: L 4."/ý-•i. '.••,•4 _._d Date: o•-7-'.Jr,-,, _

t /v (/---
Comments:

.,4 I . /; 1

Review By: ,-4L. ADt _Date:-.;;?/-' 3 /ý -X_



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

E, 50.5 Es 0.25 Frisking Probe Efficiency 0.12625

1 Min 1KG: 1. j 3.~

Avg. BKG:r

Lc Gross CPM: m Lc Net CPM: :

Lo Gross CPM:• LD Net CPM: r I"I

Static Count CPM CPM DPM

No. (Gross) (Net)

1 Static 1 36 2 <MDA
2 Static 2 42 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 Iminute static counts post-decon of the O/S portion end of each port. Up to 77 cpm gross pre-dccon.

Smear taKCn post-aecon was <iVIUA. rort ena is iree released tip to plane of wall.
Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)
L-2221 / 44-1 218597 i 249243 9-Dec-09 0.502 34 199

d'38 p=0.5 t (sec) 3 403

Tenelec Series 5 2161 28-Jul-09 I= 17.41 =17.25 3=1.33 o=0.00 =23.00 a=5.23

Frisker Detector HV = 700 Vdc t249243) Threshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: 1 'Y.1

Comments:

Date:

, e6l . a 0 1 -1 -1
Revimew By:z ,•_• $4 _.4 - /A Date: .3 uthý,



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 6-Jan-09
Smear Information dpm

LOCATION: Port # 43 TIME: 14:45
Frisking Probe Model # 44-1 Serial # PR249243

E 0.25 Frisking Probe Efficiency 0.1262550.50.5

I Min BKG: 1 .

Avg. BKG:-

Lc Gross CPM:r -

L[ Gross CPMI:=

Lc Net CPM: 21

Lo Net CPM:N

Static Count CPM CPM DPM

No. (Gross) (Net)
Static 1 38 11 <MDA1

2 Static 2 44 17 <MDA

3 ____________ _______ ________ _________ ____

4 ______ _______

5 ____________ _______ ________ _________ ____

6 ___________ ______ _______ _______

7 ___________ _______ ________ ________ ____

8 ___________ _______ ________ ________ ____

9 ____________ _______ ________ ________

10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ _ _ _ _ _ _ _ _ _ _

11 ________ _________ _________

12 ______ _______ _______

163 _ _ _ _ _ _ _ _ ______ _ _ _ _ _ _ ______

174_____ _______ _______

58 __________ ______________

196_____ ______ ______

2017 ________ _______ _______ _______

a

*NOTE: All counts are I 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)
I-2221 / 44-1 2 18597 / 249243 9-Dec-09 0.502 27 181

d'38 p=0.5 t (sec) 3 361
TenelecSeries5 2161 28-Jul-09 3 =17.41 a =17.25 [=1.33 a=0.00 =23.00 a=5.23

Frisker Detector HV = 700 Vdc t249243) {Threshold Voltage = 50 mVdc Detector cable type/length = 59 /6 ft.

Print/Signature of Sur\eyor: 0-6P ; r, -. 4k! Date: _ -__o____ -___

Comments:
A i I

Review By: a" Date: -2/,t?/Z,t
W~ t-"



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 6-Jan-09
Smear Information dpm

Ei 50.5

I Min 3KG: 1.r

LOCATION: Port # 44 TIME: 14:25
Frisking Probe Model # 44-1 Serial # PR249243

Es 0.25 Frisking Probe Efficiency 0.12625 0

Avg. BKG:-

Lc Gross CPM:F

LD Gross CPM:R

Lc Net CPM: 2

Lo Net CPM:•

Static Count CPM CPM DPM

No. (Gross) (Net)
1 Static 1 34 5 <MDA

2 Static 2 38 9 <MDA

3 Static 3 34 5 <MDA

4

5
6
7
8
9

10
11

12

13
14

15

16

17

181
191

*NOTE: All counts are I minute 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 lip to plane of wall.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (I)PM)

L-2221 / 44-1 218597 / 249243 9-Dec-09 0.502 29 185

d'=1,38 p=0.5 t (sec) 3 370

renelecSeries 5 2161 28-Jul-09 13 =17.41 =17.25 = 1.33 o=0.00 =23.00 a=5.23
Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

0

Print/Signature of Surveyor: k1 .7" e 2t-.vv.seL4/.- t,/c 7 ' Date: 6__6_-_0_?

Comments:
A . . 'If / m

Review By: Date: ,,j,, // 2



Storage Port Exterior Survey Report
Survey NO.: NA

DAFE: 23-Dec-08

Smear Information dpm

E. 505

LOCATION: Port # 45

Frisking Probe Model # 44-1

E, 025 Frisking Probe Efficiency

TIME 14:00

Serial # PR249243

0 12625

I Mn BKi: 421 3. 41

Avg. BKG:r

L,( Gross CPM:•

LI' Gross CPM:

L( Net CPM: I

LD Net CPM:[

Static Count CPM CPM DPMV

No. (Gross) (Net) ________

1 Static 1 48 10 <MDA

2 Static 2 40 8 <MDA

3 ____________ _______ ________

4 ___________ _______ ________ ________

5 ____________ ________ __________________

6 _______ ________ ________

7 ________ __________________

8 ____________ _______ ________ ________

9 ___________ ________ ________

10 __________ _______ _______ _______

111iIIII
2

Y 'V I

15
16
17

20
20

*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 end is free released up to plane of wall.
Instrument Serial Number Cal. Due Date Efficiency Background (CPMv1) MDA (DPM)

L-2221 /44-1 218597 249243 9-Dec-09 0502 38 208

=!38 p=05 7 (Sec) 3 424

1enelecSeris 5 2161 28-Jul-09 1 =741 a z1725 = 133 a=000 = 2300 a=523

Frisker Detector HV = 700 Vdc (24924) [Threshold Voltage = 50 mVdc Detector cable type/length = 59 /6 ft.

Print Signature ol Surveyor: 1 '" S-",, kI.

Comments:Revie-wBy
Date: , )3---, •-ec

Date 2 -14Z -



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

Ej 50.5 Es 0.25 Frisking Probe Efficiency 0.12625

Avg. BKG:r

Lc Gross CPM: m Lc Net CPM:;

L1 Gross CPM: LD Net CPM: I 1

Static Count CPM CPM DPMV

No. (Gross) (Net)
1 Stati 33 0 <MDA
2 Static 2 29 0 <MDA
3 Static 3 35 0 <MDA
4 Static 4 49 10 <MDA
5 ____________ ________

6 ___________ ________ ____

7I______________ _________ __________

8 ____________ _______ ________ ________

9
10_______ _______

11 ______________________ ____

12 _____________________

13 ______

14 __________ ______ ______

15 ______

16 ______ ______ ______

17 ______ ______

18 ______ ______

19 _ _ _ _ _ _ _ _ _ _ ______ ______ ________ _ _

20L 1- - 1______ 1 ______ _____

*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 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 39 211

d'38 p=0.5 t (sec) 3 430

TenelecSeries5 2161 28-Jul-09 13=17.41 17.25 p =1.33 a=0.00 o 323.00 c=5.23

[Frisker Detector HV = 700 Vde (249243) Threshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

Print/Signature of Surveyor: J-rry ' ./

Comments:

Date: 93 - -0?

A I. B B- -1 AF

Review By: &__•M e /Date: :2/,p .3



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 6-Jan-09

Smear Information dpm

Ei 50.5

I Min BKG: 1.E

LOCATION: Port # 47 TIME: 14:00

Frisking Probe Model # 44-1 Serial # PR24!

E, 0.25 Frisking Probe Efficiency 0.12625

9243

Avg. BKG: m

Lc Gross CPM:T-1-

Lo Gross CPM:r"W•'-I

Lc Net CPM:•

LD Net CPM: rNWA

Static Count CPM CI M DPM
No. (Gross) (Net)

1 Static 1 44 16 <MDA

2 Static 2 34 6 <MDA

3 Static 3 37 9 <MDA

4 Static 4 41 13 <MDA
5 __________________

6 ________ ________

7 _____________ ________ __________________

4 4 4 4-

4 4 9 9-

4 4 4 4

~j. 7 7.4

21
1

2

5

6 _ __ 1 _1 _ _ 1 _ __

87__ 11 _ _ : __ _

8 _ _ _ 1 _ _ _ _ I _ _

09 ____________ ________ ________ ________

*NOTE: All counts are I 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 218597 ! 249243 9-Dec-09 0.502 28 182

d=138 p=0.5 t (sec) 3 364

TenclecSeries5 2161 28-Jul-09 113=17.41 a=17.25 =1.33 0.00 23.00 a=5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc IDetector cable type/length = 59 / 6 ft.

- -. ~1 i/*\
Print/Signature of Surveyor: Date: 136 -Tqj-&

I Ic / (/
I - - 1. 11. -

A iI I N

Review By: !!!ý4AJ{....- Date: 2-/A gh 4



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 6-Jan-09 LOCG

Smear Information dpm

Ei 50.5 E

ATIO N: Port# 48 TIME: 13:45
Frisking Probe Model # 44-1 Serial # PR249243

0-25 Frisking Probe Efficiency 0.12625

I Mini BKG: 1.m ~ 3.

Avg. BKG: -

Lc Gross CPM:-

Lo Gross CPM:r-MA'1

Lc Net CPM:2

LD Net CPM:r•'7--

Static Count CPM CIPM DPMV

No. (Gross) (Net) ________

1 Static 1 39 6 <MDA
2 Static 2 4815 <MDA

3 ___________ _______ ________

4 ____________ _______ ________ ________

5 ____________ _______ ________

6 ____________ _______ ________ ________

87 ___________ _______ ________ ________

98 ___________ ________ ________

19 _________ _____

10 ______________________ _________

121 _ _ _ _ _ _ _ __ ______

12 ______ _______ ___

143 __________ _______ _______ _______

154 _ _ _ _ _ _ _ __ ______

15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ _ _ _ _ _ _ _ _ _ _

176 _________ ______ ______

187 _________ ______ _______ _______

181 _ _ _ _ _ _ __ _ ________ _ _ _ _ _ _

1
1
1
1
1
1

1
1
1
1

20
I. & I

*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

tor pre-aecon contamlnation results. Nmear taKen post-aecon was <-IVItA. Fort end Is Irec released up to plane
Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

L-2221 / 44-1 218597 / 249243 9-Dec-09 0.502 33 196

d'138 p=0.5 t (sec) 3 395

Tenelec Series5 2161 8- 09 13=17.41 a =17.25 13=1.33 o=0.00 1323.00 0=5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage 50 mVdc Detector cable type/length = 59 /6 ft.

Print/Signature of Surveyor: 0-cJj •Jk- r d], Date: 9

01 waII.

I / V U
Comments:

I4 a , A

Review By:4-Z,7ýp At,-D-- Date: /I -A.



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 Serial # PR249243

E. 50.5 Es 0.25 Frisking Probe Efficiency 0.12625

I Min BKG: 1" I 27 3.

Avg. BKG:•

Lc Gross CPM: I' I Lc Net CPM: 2

Ln Gross CPM:r Lo Net CPM:r•')7•I

Static Count CPM CPM DPMV

No. (Gross) (Net) _______

1 Static 1 41 12 <MDA

2 Static 2 46 17 <MDA
3 ______________ ___________________

4 _____________ ________ _________ _________

5 ________ _________ _________

6 ______________________ _________ _________

7 _______________________ __________ __________

8 ______________________ _________ _________

9 _____________ ________

0 _____________ ________ _________ _________

1 _____________ ______________ ______________

2 _________ __________ __________

31 1______________ 1_________ 1__________ 1__________ ___

4
I I I-

16
17
18
19
20

_____ __ I
*NOTE: All counts are I minute static counts post-decon of the 0/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
Instrument Serial Number [ Cal. Due Date Efficiency Background (CPM) MDA (DPM)

L-2221 / 44-1 218597 / 249243 9-Dec-09 0.502 29 186

d'=1.38 p=0.5 t (sec) 3 372
Tenelec Series 5 2161 28-Jul-09 1 f= 17.41 a =17.25 13 = 1.33 a = 0.00 =23.00 a = 5.23

Frisker Detector HV = 700 Vdc (249243) Threshold Voltage = 50 mVdc Detector cable type/length = 59 / 6 ft.

of wall.

PrintfSignature oCSurveyor: Ten-,/JJd Date: A0, - go-,-

Comments:
I A A I

Review By:6da..k' -



Storage Port Exterior Survey Report
Survey NO.: NA

DATE: 23-Dec-08

Smear Information dpm

E, 50.5

1 Min BKG: 1.-

LOCATION: Port # 50 TIME: 13:30
Frisking Probe Model # 44-1 Serial # PR249243

E, 0.25 Frisking Probe Efficiency 0.12625 0
33

Avg. BKG: m

Lc Gross CPM:r

LD Gross CPM:r

Lc Net CPM: -

LD Net CPM:N/

Static Count CPM CPM DPRM
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 ____________ _______ _________ ____

0 _________________________

1 ________________________

2 ____________ _________________ _________

1
1
1

13
14
15
16
17
18
19

I.
____ __ I ___ ___ _

I I 9

I 1 6 1

I I 4 I

-~ I I 9

I 1 6

*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 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 36 205

d'138 p=0.5 t (sec) 3 417

Tenelec Series 5 2161 28-Jul-09 1 =17.41 a =17.25 3 = 1.33 a =0.00 P = 23.00 a = 5.23

Frisker Detector HV = 700 Vdc (249243) [Threshold Voltage = 50 mVdc [Detector cable type/length = 59 /6 fA.

Print/Signature of Surveyor: J6ry q? pit/4')' Date:r3-e

Comments:
j I A

Review By: - Date: 2 2/2•?1 // Z



Sample Report

Batch ID:

oup:
vice:

Batch Key:

Selected

Smears - 200901121728

B

S5-XLB

233

Swipe/Smear

Count Date:

Count Minutes:

Count Mode:

1/12/2009 5:28:10PM

3.00

Simultaneous

Operating Volts: 1440

Efficiency (%)
Alpha: 17.25 ± 0.12
Beta: 17.41 ± 0.05

Sample ID

Unloaded Swipe
Tc-99 Eberline Standard
th-230 Eberline Standard
20090112173951-B1
20090112174311-82
20090112174621-13
20090112174941-14
20090112175301-85
20090112175611-86
20090112175931-17
20090112180251-68
20090112180611-B9

0112180921-B10
i0112181241-Bll

0112181601-1312

20090112181911-813
20090112182231-814
20090112182551-B15
20090112182911-816
20090112183221-B17
20090112183541-818
20090112183901-819
20090112184211-820
20090112184531-821
20090112184851-822
20090112185211-823
20090112185521-824
20090112185841-825
Unloaded Swipe

Unloaded Swipe

Sample Type Alpha Unc Alpha MDA

LCS

LCS

LCS
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

(dPm)
7.73
27.05

13851.28
0.00
0.00
0.00
0.00
1.93
0.00
1.93
3.86
1.93
0.00
3.86
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.86
7.23

189.21
0.00
0.00
0.00
0.00
1.93
0.00
1.93
2.73
1.93
0.00
2.73
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

.PM)
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23
5.23

Beta Unc Beta MDA
(dpm) 1dPM)
-1.91 5.07 23.00

14558.19 172.37 23.00
2812.46
-1.91
3.83
0.00
1.91

-1.91
0.00
1.91
5.74
7.66
3.83
0.00

-1.91
-5.74
-5.74
5.74
5.74

-3.83
0.00
7.66

-3.83
-1.91
1.91
9.57
11.49
15.32

74.04 23.00
5.07 23.00
6.05 23.00
5.42 23.00
5.74 23.00
5.07 23.00
5.42 23.00
5.74 23.00
6.35 23.00
6.63 23.00
6.05 23.00
5.42 23.00
5.07 23.00
4.28 23.00
4.28 23.00
6.35 23.00
6.35 23.00
4.69 23.00
5.42 23.00
6.63 23.00
4.69 23.00
5.07 23.00
5.74 23.00
6.90 23.00
7.16 23.00
7.66 23.00

Background Alpha (cpm): 0.00 Beta (cpm): 1.33

1.91 5.74 23.00LCS 1.93 1.93 5.23

. eviewed by: ,2f.z 3/1 ;z.

Page 1 of 1 Print Date 1/13/2009

Print Time 7:2 1 OOAMC:\Program Files\Tennelec Systems\Eclipse\sample report.rpt



Background Report

Batch ID:

Group:

Device:

Batch Key:

Selected

Smears - 200901121728 Count Date:

B

S5-XLB

Count Minutes:

Count Mode:

Operating Volts:

1/12/2009 5:28:10PM

3.00

Simultaneous 4
1440233

Swipe/Smear

Background (cpm)

Alpha Rate: 0.00 ± 0.00 Beta Rate: 1.33 ± 0.67

Sample ID Alpha Unc Beta Unc Guard

20090112172810-B141
20090112173311-B149
20090112173631-B150
20090112173951-B1
20090112174311-B2
20090112174621-B3
20090112174941-B4
20090112175301-B5
20090112175611-B6
20090112175931-B7
20090112180251-B8
20090112180611-B9
20090112180921-B10
20090112181241-Bll
20090112181601-B12
20090112181911-B13
20090112182231-B14
20090112182551-815
20090112182911-B16
20090112183221-B17
20090112183541-B18
20090112183901-B19
20090112184211-B20
20090112184531-B21
20090112184851-B22
20090112185211-623
20090112185521-B24
20090112185841-B25
20090112190201-B143
20090112190511-B147

1.33
4.67

2,389.67
0.00
0.00
0.00
0.00
0.33
0.00
0.33
0.67
0.33
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.33

0.67
1.25

28.22
0.00
0.00
0.00
0.00
0.33
0.00
0.33
0.47
0.33
0.00
0.47
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.33

(cpm)
1.00

2,536.00
491.00

1.00
2.00
1.33
1.67
1.00
1.33
1.67
2.33
2.67
2.00
1.33
1.00
0.33
0.33
2.33
2.33
0.67
1.33
2.67
0.67
1.00
1.67
3.00
3.33
4.00
1.33
1.67

0.58
29.07
12.79
0.58
0.82
0.67
0.75
0.58
0.67
0.75
0.88
0.94
0.82
0.67
0.58
0.33
0.33
0.88
0.88
0.47
0.67
0.94
0.47
0.58
0.75
1.00
1.05
1.15
0.67
0.75

217.67
205.67
213.33
197.00
222.67
213.67
210.67
217.33
213.00
213.67
216.33
206.00
217.00
200.00
209.67
226.33
209.67
218.67
229.33
197.33
221.00
207.33
218.00
214.67
194.00
209.00
210.67
219.00
202.67
216.00
212.24Guard Avg Rate:

Reviewed ., j
(/ -'.- V•

~-

Page 1 of 1

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

Print Date 1/13/2009

Print Time 7:20:52AM



Pocedure:

Smears

: Is Active
Cot"• Mode

AlphaMod Alpha then Beta

Simultaneous

D zcririnalot Selection
Alpha/Beta ROIl

Tc-99 35% 0,8% V!

Beta Lower, Beta Upper Alpha Lower,

02..5 14230 7250

Pre-elected Report: Reporting Units:

>> k*:x~
Freselected Group & Device:

None " None

Sample Count Delay

0.1 minutes (0 to

V
Background Subhaction

Dr;able • Enable

Previous Stored * Method Blank

9,999 minute;]

Spilover Correction

i Dis"Count Repetitions

Sample. !1

Enable

11 99]

(1 .10)Batch:

Sample Activity

Dizable * Enable

Alpha Cal Standard An-241 47 mm Fi-

Beta Cal Standard Tc-99 47 mm Flt

Preseits.

Count Time:

Alpha:

Beta:

Weak Sample Reject

1. Disable

Geometry Selection

Enable3

0

rrinutes

couraits

cour~ts

Geometry, Swjie/Smeat V

New

Initial Test Tie:

Min Count Rate

SaveA; K

)-si)

@15_
V I -1



Ford Nuclear Reactor

Storage Ports - Final Disposition Revision: 00

Appendix G

Radiological Survey Report of Excavation Zone

Former Storage Port No. 1 Location



Radiological Survey Report

DATE: Ir LOCATION:n/ SuRVEY NO.: 2 Map6oj

Smear Information _________________ Survey Map

TIME: 1300

Beta/ Alpha
Gamma (20%)

I

2

3

4
5
6

7
8
9 1

12

13
14
15
16
17
18

5 O*

Ii'~7 7C

Lo [~

-. V~

q6

9j. ' <

20 1/ 1 ___1_1

Legend: * Contact: # ! 4 = Contact Readinp / General Area: N = General Area. 0 Smear location: A = Air Sample.

Note: Readings in mrem/hr unless noted otherwise.

Instrument Serial Number Cal. Due Date Efficiency Background (CPM) MDA (DPM)

10110 2o5 .,. 01 NA IVA A/A

.r..., Deeco .. ,• .. .. *• .-- , * ". " -

Frisker Detectr HV WVd Threshold Voltage = mVdc Detector cable length = ft.

Print/Sig-nature or Surveyor: " Ji \Ae_ Date:___

Coniments: QcAt

Review B _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ Date:

O(A 9 A4 k, I AQa-
Equivalent to HP-101, Rev. 5. Attachment 1 Retention: LP+IO



Ford Nuclear Reactor

Storage Ports - Final Disposition Revision: 00

Appendix H

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



G A M M A S E C T R U M A N A L Y S S

. ename: C:\GENIE2K\CAMFILES\Det 264\StoragePortExcavation\Uk-2009-04-

ýeport Generated On : 2/16/2012 5:13:27 PM

3ample Title
Sample Description
3ample Identification
Sample Type
Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

UM-2009-04-24-01
Concrete ground from north cut f
2009-o04-24-01
concrete
500 ml Nalgene

3.00
39 -
47 -
0.750

8192
8192
FWHM

Sample Size : 6.000E+002 g

Sample Taken On
kcquisition Started

2/24/2009
2/7/2012

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

Live Time
Real Time

Dead Time

50000.0 seconds
50005.0 seconds

0.01 %

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency ID

: b -/ A- q.jF1 u/4t

>IA2

: 2/16/2012
: 2/5/2012
: 500ml 2.0 g/cc

A -ý-73

-qlilL-
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N U C L I D E M D A R E P 0 R T

Detector Name: HPGE
Sample Geometry: 500 ml Nalgene
Sample Title: UM-2009-04-24-01
Nuclide Library Used: C:\GENIE2K\CAMFILES\Libraries\SoilDCGL_

Nuclide Energy
Name (keV)

BE-7
+ K-40

MN-54
+ CO-60

ZN-65
NB-94x

AG-108m

CD-109

AG-II0m

SB- 12 5

BA-133

477.60
1460. 83*
834.85

1173.24*
1332 .50*
1115.55.
702.62
871 .09

21.10
23.80
79 .13

433.94
614.28
722 .91

22 .10
25. 02
88. 03

446.81
620.36
657.76
677 .62

687 .02

706.68
744.28
763.94
818. 03
884 .68

937.49
1384.30
1475 .79
1505. 04
1562.30
176.33
380.43
427 .89

463.38
600.56
606.64
635.90
671 .41

53 .16
79. 62

Yield
(%)

10.52
10.67
99 .98
99 .97
99 .99
50.60
97 .90
99.90
59 .10
9.60
8.76

90.50
89 .87

90.80
85.20
16 .81
3.61
3 .72
2 .79

94.00
10.28
6.39

16.33
4.70

22.14
7.34

72.70
34.36
24.28

3 .99
13 .04

1 .03
6.79
1 .52

29.40
10.45
17 .78
5.02

11.32
1.80
2.20
2 .62

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

3. 0238E-001
3 .2978E-007
3. 7205E-007
5. 8372E-008
5. 9717E-008
2. 2101E-006
3. 0977E-008
3. 3103E-008
2 .9021E-007
1. 1000E-006
3 .0715E-007

2. 9036E-008
5. 8451E-008
3 .8072E-008

8. 2472E-007
2. 6144E-006
3 .1183E-006

1. 2919E-005
1. 9121E-005
6. 1270E-007
5. 5135E-006
9. 3357E-006
3 .7046E-006

1. 2706E-005
3 .1887E-006

8. 5823E-006
8. 7968E-007
2. 1135E-006
2. 8403E-006
1 .4517E-005

5. 2799E-006
5 .7636E-005
6. 3825E-007
3 .3788E-006

1 .8592E-007

5. 4579E-007
3. 4983E-007
2. 4829E-006
5. 0898E-007
3. 2759E-006
1. 1860E-006
1. 2292E-006

3 .02E-001

3.30E-007
3.72E-007
5. 84E-008

2.21E-006
3. 1OE-008

2. 90E-008

8. 25E-007

6. 13E-007

1. 86E-007

7. 88E-008

2 .8237E-002

7. 4985E-006
1. 0129E-007
4. 3962E-009
5. 6344E-008

-1. 3088E-007
-1. 7010E-008
2. 8596E-008

-4. 2206E-008
3. 7623E-008

-1. 2767E-007
1 .1123E-008

-8. 9361E-009
-5. 5848E-009
-3. 6121E-007
-7. 5823E-007
2. 8567E-007
5. 8616E-006

-1 4550E-005
2. 0481E-007

-2. 1508E-006
6. 0910E-006
2. 9949E-006
6. 6709E-006

-2. 2700E-006
2. 4817E-006
1. 0407E-007
1. 6964E-006

-2. 8642E-007
-1. 3200E-006
-4. 0265E-007
2. 3703E-005

-2. 0701E-007
-2. 3257E-006
-8. 1883E-008
7. 4082E-007
1. 2418E-008

-7 .2793E-008

-3. 8281E-009
-3. 0495E-006
6. 1883E-007

-5.1558E-007



\Iuclide MDA Report 2/16/2012 5: 13 PM Page 2

Nuclide Energy
Name (keY)

BA-133

CS-134

CS-137
CE-139
EU-152x

EU-154

81 .00
160.61
223.23
276.40
302.85
356.02
383.85
475.35
563 .23
569.32
604.70
795.84
801 .93

1038.57
1167 .94

1365.15
661. 66
165.85
121. 78*
244. 70*
344 .28*
411.11
443 .98

778.90
867.39
964.13

1085 .91
1089.70
1112 .12
1212.95
1299 .12
1408. 01*

123 .07

188.25
247 .93
401.30
444 .39
478.26
557 .56
582 .00

591.76
625.22
676.59
692 .42
715.76
722.30
756.86
815 .55
845.39
850.64
873 .20

Yield
(%)

34.10
0 .64
0.45
7.16

18.33
62 .05

8.94
1.46
8.38

15.43
97 .60
85.40
8.73
1 .00
1.80
3 .04

85.21
79 .89
28.40
7.49

26 .60
2 .23
2.78

12.96
4.15

14.34
9.92
1.71

13 .55

1.40
1. 63

20. 87
40.40
0.23
6 .83
0.19
0 .55
0.21
0.25
0.89
4 .91
0.32
0.14
1.78
0.17

20.00
4 .50
0.50
0.58
0.23

12 .09

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

7. 8831E-008
3. 7204E-006
6. 0509E-006
3 .8953E-007

1. 6075E-007
7. 9624E-008
3 .3550E-007
4. 4711E-006
8. 9872E-007
4 .7562E-007

1. 4184E-007
1. 0511E-007
9. 7931E-007
9. 2355E-006
6. 2161E-006
2. 8191E-006
3. 8032E-008
2 .6052E-008

7. 2633E-008
3. 0332E-007
8. 2604E-008
1. 3423E-006
9. 9661E-007
2.7508E-007
9.3557E-007
3.6014E-007
4.3500E-007
2.5341E-006
3.2576E-007
3. 3727E-006
2. 5226E-006
1. 1873E-007
5 .8266E-008

1. 4017E-005
4. 1119E-007
1. 6072E-005
5. 4894E-006
1. 4817E-005
1. 3557E-005
5 .4581E-006

6. 9397E-007
1. 0818E-005
2. 6160E-005
2. 0895E-006
2. 2879E-005
2. 1599E-007
8. 6176E-007
7. 9101E-006
6. 6414E-006
1.7313E-005
3.4367E-007

7. 88E-008

1. 05E-007

3. 80E-008
2.61E-008
7.26E-008

5. 83E-008

-3. 9516E-008
-8. 9237E-008
1. 0282E-006
1. 5544E-007
1. 3201E-007

-1. 2952E-008
-2. 7235E-007

2 .5662E-006

1. 4368E-007
5. 6590E-008

-1. 8281E-008
6.5436E-008
4 .3651E-007

-1. 4515E-006
-1. 7210E-006
6. 4870E-007
1 .9934E-008

-3. 2693E-010
8. 5815E-008
5. 1063E-008
8. 2042E-008
3. 7311E-007

-2. 2806E-007
-8 .2245E-009
1. 0848E-007
5. 9676E-008
1. 4024E-007
3. 7245E-007

-1 9859E-009
1. 6737E-006
9. 1149E-008
2. 4679E-007
5. 8094E-008

-5. 0999E-006
2. 7898E-008

-9. 9571E-006
-2. 0581E-006
-2. 0735E-006
4. 0431E-006
1. 6515E-005

-3. 1158E-007
3. 8836E-007

-1. 5677E-005
-1. 1498E-006
-1. 0072E-005
-2. 0578E-009
-6. 7063E-008
-3. 3062E-006
-1. 9085E-007
1. 3369E-005
1. 3553E-007
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Nuclide
Name

EU-154

+ TL-208B

+ Pb-210
+ PB-212B

+ BI-214B

+ PB-214B

Energy
(keV)

892.73
904.05
996.30

1004.76
1128.40
1140.90
1241.60
1246.60
1274.51
1494. 08
1596.45

72 .80
74.97*
84.90

277.36
510. 77*
583. 19*
763.13
860. 56*

2614. 53
46. 52*
74. 81*
77.11*
87 .30*

238 .63*
300. 09*
609 .31*
665.45
768 .36*
806.17
934 .06*

1120. 29*
1155.19
1238. 1*
1280 .96*
1377 .67*
1401. 50*
1407 .98*

1509 .23
1661 .28
1729 59*
1764.49*
1847 .42*
2118. 55*
2204.21
2447 .86

53 .23*
74. 81*
77 .11*
87 .30*

241. 98*

Yield
(%)

0. 50
0.85

10.34
17 .90
0.29
0.22
0.13
0.80

34.40
0.71
1.80
2.02
3 41
1. 51
6.31

22 .60
84. 50
1. 81

12 .42

99.16
4.05

10. 50
17 .60

7.90
43 .60

3.34
44 .80

1.29
4.80
1.12
3 .03

14.80
1.64
5.86
1.44
3 .92
1.55
2.80
2 .12

1.14
2.88

15.36
2 .04
1.14
4.86
1.50
1. 11
5.90
9.90
4.41
7.50

2/16/2012 5:- '13 PM

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

8.4607E-006 5.83E-008
4 .9222E-006

4 .3746E-007

2. 5585E-007
1 .5780E-005

2 .0837E-005

4 .8046E-005

5. 9038E-006
1. 2941E-007
5. 7687E-006
2. 3964E-006
1.5742E-006 5.50E-008
1. 2160E-006
1. 8101E-006
4 .4674E-007

3 .0421E-007

5. 5003E-008
2. 3043E-006
4 .0579E-007

8. 3734E-008
7.6428E-007 7.64E-007
3.9491E-007 1.54E-007
2. 3351E-007
2. 9624E-007
1. 5368E-007
6. 3681E-007
1.1250E-007 1.12E-007
2. 8436E-006
7. 6886E-007
3. 5813E-006
1. 4667E-006
4. 2775E-007
2. 9536E-006
8. 0533E-007
3 .0451E-006

2 .0322E-006

2. 6183E-006
9 .3357E-007

2 .1046E-006

3. 0500E-006
1. 7145E-006
2 .9063E-007

1. 0027E-006
1. 4220E-006
1. 0202E-006
2. 9615E-006
2.3899E-006 1.31E-007
7. 0280E-007
4. 1513E-007
5. 3069E-007
8. 7664E-007

Activity
(uCi/g )

2. 9852E-006
-3. 8438E-006
-1. 1993E-007
4. 1773E-008

-8. 1276E-006
-8. 9336E-006
-7. 9671E-006
-4 .7195E-006

-7. 3095E-008
4. 4402E-007

-4 .1291E-007

8. 0762E-008
3. 4242E-006
1 .0951E-006

2. 8983E-007
3. 9585E-007
1. 4500E-007

-2. 1353E-006
1 .6762E-007

2. 3516E-007
1. 2997E-006
1. 1121E-006
1 .0611E-006

5. 9477E-007
4. 9668E-007
5.1091E-0070
1. 1332E-006
1 .8892E-006

7. 2145E-007
4. 3837E-006
7. 5853E-007
1. 0248E-006
1 .5538E-006

1. 5287E-006
3. 1718E-006
1. 3195E-006
1. 2498E-006
1. 9406E-006
1. 1105E-006
-9. 8201E-008
9. 7237E-007
1. 2331E-006
1 .7854E-006

2. 9866E-006
1. 2169E-006
2 .8941E-006

6. 1958E-007
1.9791E-006
1.8864E-006
1.0655E-006
1.5907E-006

Page 3
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Nuclide Energy
Name (keY)

+ PB-214B

+
-4

RA-226
AC-228B

295 21*
351 92*
186. 10*
12.95
16 .15
19.11
89. 96*
93 35*
99. 55

105.36
129. 03*
209 39*
270 .26*
328 .07*
338 .42*
409 .62
463 .10*
562 .65

755.28
772 .28
794 .79 *

835.60
911.16*
964 .64

968 .97*
1459 .19

1496.00
1588 .23

1630.47
63 .00

94. 67
98.44
99.70
111.00
125.40
131.20
152 .70
186. 00
200.90
202 .90
226.40
227.20
248.90
272 .10
293 .70
369.80
372 .40
458 .80

506 .80
513.70
565.90

Yield
(%)

18.50
35.80

3 .50
15.10
20.00
4.60
3.40
5.60
1.30
2.00
2.90
4.10
3 .80
3 .50

12 .40
2.20
4.60
1 .01
1.32
1.09
4.60
1.71

29.00
5.80

17.40
1.06
1 .05
3 .60
1.95
3.20

14.30
23 .00
4.80

10.80
1.00

20.00
6.70
2 .00
1.00
1.20
5.90
5.50
2.80
1.00
3 .90
2 .90
1.30
1.50
1.60
1.30
1.40

2.0020E-007
1. 3081E-007
7. 1912E-007
2. 0842E-007
2. 5069E-006
7. 0440E-006
1. 1582E-006
7. 6131E-007
1. 6663E-006
1. 0916E-006
5. 9468E-007
6. 9177E-007
9. 7025E-007
9 .0526E-007

2. 5904E-007
1. 4270E-006
7. 3494E-007
3. 3551E-006
2. 8325E-006
3 .9958E-006

9 .0227E-007

2. 4360E-006
1. 9637E-007
9. 5092E-007
3. 0238E-007
1. 2019E-005
3 .7125E-006

1 .2495E-006

1. 8751E-006
8. 7030E-007
1. 8379E-007
9 .4517E-008

4. 5318E-007
2. 0783E-007
2 .2601E-006
1. 1753E-007
3. 5868E-007
1 .5645E-006

2. 6639E-006
2. 2191E-006
4. 6867E-007
5. 0196E-007
9. 5020E-007
3 .0663E-006

1. 0713E-006
9. 9836E-007
2 .2495E-006
2. 0759E-006
3. 0191E-006
3. 9086E-006
2 .4542E-006

1. 31E-007

7. 19E-007
1.96E-007

9.45E-008

1 .2695E-006
1. 1792E-006
1. 6436E-006
0 OOOOE+000
7. 6400E-006
3 .4197E-005
6. 2816E-007
1. 0898E-006

-1. 8988E-007
-5. 6032E-007
5. 3074E-007
5. 6981E-007
1 .7062E-006
7.9729E-007
5. 8412E-007
2 .3282E-007

8 .7265E-007
-1 2755E-006
6. 5265E-008

-1. 2434E-006
1. 4130E-006
1. 0529E-006
4. 4613E-007
3. 0068E-007
3. 7422E-007
9. 4817E-005

-2. 3071E-006
8. 5727E-007
2. 8073E-007
1. 1614E-006
-6. 6375E-008
1. 7385E-008
1. 4763E-007

-1. 4722E-008
-5. 3145E-007
5. 1874E-008
1. 1431E-007
4. 7542E-006

-3. 0975E-008
-3. 1264E-007
6. 1141E-008

-2. 4374E-007
-7. 9629E-008
-4 .2847E-007
1. 7151E-009

-4. 6059E-007
-2. 7169E-007

1 .7249E-007

-2. 0448E-006
-2. 1919E-007
1. 2850E-006

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

PA-234B
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Nuclide Energy Yield
Name (keV) (%)

PA-234B

TH-234

+ U-235

568.70
569. 50
574 .00

664 .80
666.70
669.90
692 .70
699 .00
706.10
733 .00
738.00
742 .81
755.60
780.70
786.27
793 .60
796.30
805.80
819 .60
826.30
831.60
876.40
880.50
880.51
883 .24

899 .00

925.00
926.00
927 .10
946.00
949 .00

978 .80
980.50
980.50
984.00

1353 .30
1394.10
1452 .70
1668.50
1694.60

63 .29
92.38
92 .80
72.70
89 .95*
93 35*
94 .00

105. 00
109 .16
140.76

3.30
10.00

2 .00
1.30
1.60
1.40
1.50
4.60
3.10
9.00
1.00
2.40
1.40
1.10
1.40
1. 50
3 ..80
3 .30
2.60
4 .00
5.50
4 .00
4 .00
9 .00

15. 00
4.10
2.90

11. 00
11. 00
12 .00
8.00
1.40
2.00
3.00
1.90
1.70
3.00
1.00
1.20
1.20
4.50
2.60
2.60
0.11
2.80
4.50
0.40
2.10
1.50
0.22

Line MDA
(uCi/g

1 .0152E-006

3. 3214E-007
1. 6077E-006
2 .8518E-006

2. 2316E-006
2. 5222E-006
2 .4138E-006
8. 1634E-007
1. 1946E-006
4. 2152E-007
3. 5663E-006
1. 5084E-006
2. 6643E-006
3. 6079E-006
2. 7699E-006
2. 7595E-006
1. 0711E-006
1. 2055E-006
1 .5065E-006

9. 8258E-007
7. 3214E-007
9. 6031E-007
9 .4959E-007

4.2204E-007
2. 5255E-007
1. 0078E-006
1. 4239E-006
3. 7798E-007
3. 7718E-007
3. 4466E-007
5. 2387E-007
2. 9640E-006
2 .0775E-006

1. 3850E-006
2 .2035E-006
2. 1771E-006
1. 2357E-006
4. 6547E-006
2 .9992E-006

2 .6785E-006

1 .4863E+007

2. 5777E+007
2. 5596E+007
2. 3570E-005
1. 1461E-006
7 .7212E-007

5 .4278E-006

8 .4662E-007

1. 2132E-006
8. 6649E-006
2. 3775E-007

Nuclide MDA
(uCi/g

9.45E-008

1.49E+007

4.37E-008

Activity
(uCi/g

2.u8251E-0070
6. 1554E-008

-1. 2991E-006
1 .7045E-006

-7. 2171E-007
1. 1666E-006

-1. 6946E-007
4. 0541E-007
3. 1546E-007
1. 3331E-007
3. 1910E-008

-4. 0973E-007
3. 2781E-007
1.6533E-006

-7. 4167E-007
3. 7125E-006
6. 2056E-008
1. 1891E-006

-1. 3913E-007
2. 1059E-007
-1. 6540E-007
-5. 7628E-007
-3. 6541E-008
-1. 6241E-008
-3. 6833E-008
2. 6378E-007
6. 0873E-007
9. 0370E-008
-4. 6172E-007
-4. 9891E-008
-4. 0844E-008
5. 8799E-007
4. 2875E-007
2. 8583E-007
-7. 0030E-007
-7. 1542E-007
-5. 5449E-007
-5. 0377E-006

5.2892E-007
1. 5344E-006
2.0735E+007
1. 1490E+008
1. 0897E+008
1. 2092E-006
6 .2164E-007

1. 1053E-006
-5. 4716E-007
-2. 4922E-007
-1. 4208E-007
-6. 3840E-007
1. 6431E-007143.76* 10.90
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Nuclide
Name

+ U-235

Energy
(key)

163 .33

182 .61

185.71*
194 .94
202.11
205 .31
279.50

Yield
(%)

5.00
0.40

57 .50

0.59
1.00
5.00
0.27

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

4. 1311E-007
6. 0901E-006
4 .3717E-008

3. 6157E-006
2. 1629E-006
4 .7894E-007

8 .4534E-006

4.37E-008 7.1838E-008
1. 5608E-007
9 .9919E-008

-6. 0892E-007
-4. 7616E-007
1. 7975E-007

-2. 4896E-006

+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction



Ford Nuclear Reactor

Storage Ports - Final Disposition Revision: 00

Appendix I

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



************ ** ***** * * * *** **** ***** *** ************ ** * * * * * * *** ** * **** *****
*****G A MMA S E C T RUM A NA LY [ S***

. ename: C:\GENIE2K\CAMFILES\Det
264\StoragePortExcavation\Uk-2009-03-

Report Generated On : 2/16/2012 4:18:35 PM

Sample Title
3ample Description
Sample Identification
Sample Type
Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

3ample Size

: 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.OOOE+003 g

Sample Taken On
kcquisition Started

: 3/25/2009
: 2/8/2012

3:00:00 PM
7:31:14 PM

Live Time
.,eal Time

)ead Time

50000.0 seconds
50005.3 seconds

0.01 %

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency ID

2/8/2012
2/5/2012
500ml 2.0 g/cc

4D LI5~tf -/•L
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N U C L I D E M D A R E P 0 R T

Detector Name:
Sample Geometry:

HPGE
500 ml Nalgene

Sample Title: UM-2009-03-25-02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Libraries\SoilDCGL

Nuclide Energy Yield
Name (keV) (%)

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

BE-7
K-40
MN-54
C0-60

ZN-65
NB-94x

AG-108m

CD-109

AG-II0m

SB-125

BA-133

477 .60

1460.83*
834.85

1173 .24
1332.50
1115 .55

702.62
871.09
21.10
23.80
79 .13

433.94
614 .28

722 .91
22.10
25.02
88. 03

446.81
620.36
657.76
677 . 62
687 .02

706.68
744.28
763 .94
818. 03
884. 68
937 .49

1384.30
1475.79
1505 04
1562 .30

176.33
380.43
427 .89

463 .38
600.56
606.64
635.90
671.41

53 .16

79. 62

10 .52

10 .67

99.98
99 .97
99.99
50. 60
97.90
99 .90
59 .10
9.60
8.76

90.50
89 .87

90.80
85.20
16 .81

3 .61
3 .72
2.79

94.00
10.28
6.39

16.33
4.70

22 .14

7.34
72.70
34.36
24.28

3 .99
13 .04
1. 03
6.79
1 .52

29.40
10.45
17.78
5. 02

11.32
1.80
2.20
2 .62

1. 6456E-001
3. 1760E-007
2. 4037E-007
4. 4321E-008
3. 6979E-008
1. 4069E-006
2. 2608E-008
2. 3648E-008
1. 9731E-007
7. 7467E-007
2. 1390E-007
1. 9616E-008
3. 6118E-008
2 .6608E-008

5. 4719E-007
1. 7679E-006
2. 1691E-006
8. 5387E-006
1. 2880E-005
3. 8215E-007
3. 6133E-006
6 .2502E-006
2. 4534E-006
8 .4115E-006

2. 0195E-006
5. 2690E-006
5. 8287E-007
1. 3261E-006
1. 8113E-006
8 .2625E-006
3 .0801E-006

2. 9368E-005
4. 5856E-007
2. 3359E-006
1 .2257E-007
3. 7626E-007
2. 3678E-007
1. 5158E-006
3. 6155E-007
2 .2683E-006

8. 9274E-007
8. 5178E-007

1. 65E-001
3.18E-007
2.40E-007
3. 70E-008

1. 41E-006
2.26E-008

1. 96E-008

5. 47E-007

3 .82E-007

1.23E-007

5. 36E-008

1. 0882E-001
1. 0858E-005
1 .6465E-008

3 .1633E-008

1 .8919E-008

5. 2555E-007
- .0627E-008

1. 8787E-008
3. 4438E-009

-4. 7816E-007
-3. 5145E-008
7. 2955E-009
5. 4458E-009

-1. 9056E-008
-1. 4555E-007
-4. 7782E-007
2. 0459E-006

-6. 4813E-007
-1 1860E-005
-1. 8735E-007
-3. 3784E-007
2. 8184E-007
4. 2788E-007
3. 3779E-006

-9. 1750E-007
-1 7553E-006
5. 0385E-008

-2. 8503E-007
- .0060E-006

1 0959E-006
3. 0956E-007
1. 5026E-005

-2. 2914E-008
1. 3939E-006
3. 1802E-008
5. 0984E-007
1. 3155E-007
1.0431E-005
3 .3139E-007
2. 4419E-007
2. 6670E-007

-1.4123E-007
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Nuclide Energy
Name (keY)

Yield
(%)

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

BA-133

+ CS-134

CS-137
CE-139

+ EU-152x

EU-154

81.00
160.61
223 .23
276.40
302 .85
356.02
383 .85
475.35
563 .23

569 .32
604 .70*
795 .84*
801 .93

1038.57
1167 .94
1365. 15

661. 66
165.85
121.78*
244.70
344 .28*
411.11
443 .98
778.90
867.39
964 .13*

1085.91
1089 .70
1112 .12

1212.95
1299.12
1408 .01

123 .07

188.25
247 .93

401.30
444.39
478.26
557 .56

582 .00

591.76
625.22
676.59
692 .42
715.76
722.30
756.86
815.55
845.39
850. 64
873.20

34.10
0.64
0.45
7.16

18.33
62 .05
8.94
1.46
8.38

15.43
97 .60

85.40
8.73
1.00
1.80
3 .04

85.21
79.89
28.40
7.49

26.60
2.23
2.78

12.96
4.15

14.34
9.92
1.71

13 .55

1.40
1 .63

20.87
40.40
0.23
6 .83
0.19
0.55
0.21
0.25
0.89
4.91
0.32
0.14
1.78
0.17

20.00
4.50
0.50
0.58
0.23

12 .09

5 .7807E-008

2. 8696E-006
4 .3390E-006

2. 7894E-007
1. 1607E-007
5. 3555E-008
2. 2898E-007
3 .3991E-006

6. 0952E-007
3. 3739E-007
5. 5194E-008
5 .2280E-008

7. 0044E-007
6 .7490E-006

4. 2469E-006
1 .4234E-006

2 .5861E-008

1. 8967E-008
5. 2888E-008
2. 8808E-007
5 .7823E-008

9 .6437E-007

7 .2525E-007

2 .0089E-007

6. 4664E-007
3. 2956E-007
3. 1585E-007
1. 8703E-006
2. 4456E-007
2. 7002E-006
1 .9402E-006

9. 5035E-008
4. 4047E-008
9. 7103E-006
2. 9200E-007
1. 1678E-005
3. 9730E-006
1 .1576E-005

9. 3724E-006
3 .9237E-006

4. 8753E-007
7 .7846E-006
1. 8846E-005
1. 5915E-006
1 .5699E-005

1. 4674E-007
6. 0252E-007
5. 3237E-006
4. 9127E-006
1. 2719E-005
2. 4410E-007

5.36E-008

5 .23E-008

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

4.40E-008

-1 0824E-008
4 .2189E-006

-3. 3091E-006
8. 5359E-009
1. 1813E-008

-1. 6372E-007
-2 .0086E-007

-3. 9913E-007
-7. 2275E-008

1 .6637E-007

1 .4989E-008

4 .4372E-008

-5. 4224E-007
-7. 9711E-007
-2. 6214E-006

3. 1159E-007
-1. 3351E-008
3. 7266E-009
5. 2165E-008

-1. 9642E-007
4. 0024E-008
5. 5213E-007

-1. 6170E-007
5. 8606E-009

-7. 0299E-008
1. 9433E-007

-1. 5211E-007
-9. 4496E-008
-3. 2794E-008
1. 3933E-006
1 .0649E-006

1. 6590E-007
4. 0526E-008

-2 .0107E-006

-4 .8052E-007

-2 .6578E-006

-1. 4680E-006
6 .5170E-006

-6. 5241E-006
1. 5521E-005

-3 .0548E-007

-5. 2081E-008
1. 4567E-005
8 .4011E-007

3 .3660E-006
-1 0853E-007
-1. 1843E-008
1. 3015E-006
1.1991E-006
6. 1022E-006

-8. 9822E-008
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Nuclide Energy
Name (keY)

EU-154

+ TL-208B

+ Pb-210
+ PB-212B

892 .73
904 .05

996.30
1004 .76

1128 .40

1140.90
1241. 60
1246.60
1274 .51

1494. 08
1596.45

72 .80
74 97*
84.90

277.36
510 .77*
583 .19*
763 .13
860 .56*

2614 53*
46 .52*
74.81*
77 .11*
87.30*

238 .63*
300 09*
609 31*
665 .45*
768 36*
806. 17"
934 06*

1120 29*
1155.19
1238 .1*
1280.96
1377.67
1401. 50
1407 .98*
1509.23*
1661.28*
1729.59*
1764 .49*
1847.42*
2118. 55*
2204 .21*
2447 .86

53 .23*
74. 81*
77 .11*
87. 30*

241 .98*

Yield
(%)

0.50
0.85

10.34
17 .90

0.29
0.22
0.13
0.80

34.40
0.71
1 .80
2 .02
3 .41
1 .51
6.31

22.60
84. 50
1.81

12 .42

99 .16
4.05
10.50
17.60
7.90

43.60
3.34

44.80
1.29
4.80
1 .12
3 .03

14 .80
1.64
5.86
1 .44
3 .92
1.55
2.80
2 .12

1.14
2.88

15.36
2 .04
1.14
4.86
1.50
1. 11
5.90
9.90
4.41
7.50

Line MDA
(uCi/g

5. 9369E-006
3. 6303E-006
3. 1409E-007
1. 8011E-007
1 .2238E-005
1.6436E-005
3. 6399E-005
5. 0657E-006
1. 0241E-007
3 .4519E-006

1. 6311E-006
1. 1090E-006
8 .6269E-007

1 .2944E-006

3. 1700E-007
1. 6905E-007
3. 3663E-008
1. 5876E-006
2. 1580E-007
2. 8733E-008
5. 5777E-007
2. 8017E-007
1 .6617E-007

1. 9957E-007
7 .9198E-Q08

5. 9844E-007
7. 1392E-008
2. 4325E-006
5. 9498E-007
2. 3089E-006
9 .9556E-007

3. 2186E-007
2. 2033E-006
7.0030E-007
2. 3370E-006
7. 6579E-007
1 .9213E-006

7. 4626E-007
1. 1704E-006
2 .2138E-006
7. 8428E-007
2 .5293E-007
1 .1579E-006

1. 7155E-006
4. 3741E-007
1. 6636E-006
1. 4791E-006
4. 9861E-007
2. 9541E-007
3. 5750E-007
4. 3887E-007

Nuclide MDA
(uCi/g

4.40E-008

2.87E-008

5.58E-007
7.92E-008

7.14E-008

6.88E-008

Activity
(uCi/g )

-3. 9812E-006
7. 5720E-007

-5 .2863E-008
1 .1868E-007

2 .5642E-006

-6. 5126E-006
-1. 0478E-005
-5. 5569E-006
-1 8171E-008
-5. 1743E-007
-5 .4889E-007

-1. 6946E-007
1 .9967E-006

1. 7831E-006
2. 8927E-008
2.4420E-007
1. 3488E-007

-8 .4405E-007
3. 5145E-007
1. 3636E-007
9. 9170E-007
6 .4845E-007
6. 6986E-007
4. 1504E-007
4. 1724E-007
3. 9201E-007
6 .7005E-007

8.3065E-007
6. 7654E-007
1. 7023E-006
9. 9021E-007
7. 7439E-007

-1. 0795E-006
1. 0434E-006

-3. 8142E-007
-2 .7056E-007
-3. 1845E-007
1. 3027E-006
8. 6018E-007

-8. 2237E-008
1. 1796E-006
6. 2268E-007
1. 1147E-006
1. 2161E-006
1.2394E-006
9. 5891E-007
7. 4841E-007
1. 1540E-006
1. 1909E-006
7. 4349E-007
9. 9044E-007

BI-214B

+ PB-214B
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+

+

+

Nuclide
Name

PB-214B

RA-226
AC-228B

PA-234B

Energy
(keY)

295.21*
351.92*
186. 10*

12.95
16.15
19.11
89.96*
93.35*
99 .55

105.36
129. 03*
209 .39*
270. 26*
328. 07*
338 .42*
409 .62

463 .10*
562 .65
755.28
772.28
794 .79*
835.60
911. 16*
964 .64*
968 .97*

1459.19
1496.00
1588. 23*
1630.47

63 .00

94 .67

98.44
99.70

111 00
125.40
131.20
152.70
186.00
200.90
202.90
226.40
227.20
248.90
272 .10
293 .70
369.80
372.40
458.80
506.80
513 .70

565.90

Yield
(%)

18. 50
35.80

3 .50
15.10
20.00
4.60
3.40
5.60
1.30
2.00
2.90
4.10
3.80
3 .50

12 .40
2.20
4.60
1.01
1.32
1.09
4.60
1.71

29.00
5.80

17.40
1.06
1 .05

3.60
1.95
3.20

14.30
23 .00

4.80
10.80
1. 00

20. 00
6.70
2 .00
1.00
1.20
5.90
5.50
2 .80
1 .00
3.90
2.90
1.30
1 .50
1.60
1.30
1.40

Line MDA
(uCi/g

1. 4388E-007
6. 8828E-008
5. 8424E-007
1. 2439E-007
1. 6790E-006
4. 7754E-006
4 .7443E-007

3.1238E-007
1. 2654E-006
8. 0505E-Q07
5. 1759E-007
3 .8404E-007

4. 4207E-007
5. 0172E-007
2. 0369E-007
1. 0431E-006
4. 3969E-007
2 .3373E-006

1. 9926E-006
2 .7787E-006

4. 5063E-007
1. 6578E-006
1. 2384E-007
8. 5840E-007
2. 9849E-007
1. 0954E-005
2. 3240E-006
7. 3820E-007
1. 2707E-006
6. 5526E-007
1. 3077E-007
7 .2108E-008

3 .4264E-007
1.5421E-007
1. 6968E-006
8. 6539E-008
2. 6419E-007
1 .0999E-006

2. 0015E-006
1. 6733E-006
3 .4537E-007

3 .7070E-007
6. 8903E-007
2. 0459E-006
7. 1766E-007
7. 1962E-007
1. 5727E-006
1. 4812E-006
1. 8958E-006
2. 5046E-006
1. 7269E-006

Nuclide MDA
(uCi/g

6.88E-008

5. 84E-007
1.24E-007

7.21E-008

Activity
(uCi/g

7. 0992E-007
6. 9362E-007
1. 1772E-006
0 OOOOE+000
5. 9664E-006
2. 8416E-005
2. 8156E-007
4. 1891E-007
6. 1971E-008

-6. 4090E-007
1. 9787E-007
3. 4966E-007
4. 2689E-007
2. 9218E-007
3. 5388E-007
4. 9016E-007
4. 9870E-007

-4. 8701E-008
3. 4770E-007

-1. 6951E-006
3. 8247E-007

-1. 5997E-007
3. 6938E-007
5. 0618E-007
4. 1136E-007
1. 3648E-004
2. 6956E-007
7. 4033E-007
-1 2856E-009
7. 5600E-007
1. 9657E-007

-5. 6487E-008
8. 1515E-008
9 .7611E-008

-1. 1982E-007
7. 4436E-008
2. 7261E-007
4. 4341E-006
2. 6911E-007

-3. 8141E-007
1 .9175E-007

1. 9853E-007
-3. 8690E-007
1. 0987E-006
3. 6555E-006
1. 2002E-007

-7 .0560E-007

1. 3344E-007
-5. 5923E-007
-2. 2409E-007
1. 6773E-007
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Nuclide
Name

PA-234B

TH-234

+ U-235

Energy
(keV)

568.70
569.50
574 .00

664 .80

666.70
669.90
692 .70
699 .00
706.10
733 .00
738.00
742 .81

755.60
780.70
786.27
793 .60
796.30
805.80
819 .60
826.30
831.60
876.40
880.50
880. 51
883 .24

899 .00

925.00
926.00
927 .10
946 .00

949 .00

978.80
980.50
980.50
984.00

1353 .30
1394 .10
1452.70
1668.50
1694.60

63 .29
92 .38
92 .80

72.70
89 .95*
93 35*
94.00

105.00
109.16
140.76

Yield
(%)

3.30
10. 00

2 .00

1.30
1.60
1.40
1.50
4.60
3.10
9 .00
1. 00
2.40
1.40
1.10
1 .40
1 .50
3 .80
3 .30
2.60
4.00
5.50
4.00
4.00
9 .00

15.00
4.10
2.90

11.00
11.00
12 .00

8.00
1.40
2.00
3 .00
1.90
1.70
3.00
1.00
1.20
1.20
4.50
2.60
2.60
0.11
2 .80

4.50
0.40
2.10
1. 50
0.22

Line MDA
(uCi/g

7. 3234E-007
2. 4177E-007
1. 1876E-006
1. 9532E-006
1. 5728E-006
1. 7662E-006
1. 8270E-006
5. 9248E-007
8. 6171E-007
3. 0143E-007
2. 5147E-006
1. 0934E-006
1. 8812E-006
2. 5166E-006
1 .9096E-006

1. 9166E-006
7. 8208E-007
8. 2971E-007
9. 9808E-007
6. 4387E-007
4. 9043E-007
7. 2922E-007
7. 2378E-007
3. 2168E-007
1. 9090E-007
7. 4940E-007
1 .0194E-006

2 .6327E-007

2. 7007E-007
2. 5450E-007
3. 7757E-007
2 .2406E-006
1 .5673E-006

1. 0448E-006
1.6338E-006
1. 5263E-006
8. 4235E-007
3. 1833E-006
1. 7071E-006
1. 7845E-006
5. 0533E+006
8. 2775E+006
8. 2194E+006
1. 6693E-005
4 .7200E-G07
3. 1850E-007
3 .8695E-006

6. 2862E-007
8. 9941E-007
6. 4154E-006
1. 3725E-007

Nuclide MDA
(uCi/g

7.21E-008

5 . 05E+006

3.55E-008

Activity
(uCi/g )

5.i6866E-008
1. 1922E-007

-1. 8042E-006
-5 .1278E-007

1 .0091E-006

-5. 0851E-008
5. 7135E-007
2. 5955E-007
1. 8698E-007
1. 4113E-007

-2. 3615E-006
3. 0386E-007
2. 8458E-007
5. 7929E-007

-2. 3880E-006
1. 1106E-006
1 .2383E-006

-8. 2459E-008
9. 8931E-008

-8. 0917E-008
-1. 6702E-007

3 .6447E-007

1. 5370E-007
6. 8312E-008
9 .7110E-008
6. 8371E-0070
2. 4656E-007
-1. 5809E-008

7 .3471E-008

2. 4164E-007
4. 5851E-007
1. 0624E-006
9 .7550E-007
6. 5033E-007
4 .5651E-008

-1. 4107E-006
-1. 1945E-006
-1. 0275E-005
2. 5018E-007
8. 7312E-008
4 .9321E+006

3. 4568E+007
3. 1949E+007
-2. 5506E-006
2. 8012E-007
4 .2711E-007

2 .3803E-006
-2. 9521E-007
-6. 7060E-008
4. 1898E-007
-4. 6871E-008143.76* 10.90



\Tuclide MDA Report 2/16/2012 4:- 27 PM Page 6

Nuclide
Name

+ U-235

Energy
(keV)

163 .33
182. 61
185. 71*
194 .94

202.11
205.31
279.50

Yield
(%)

5.00
0.40

57 .50

0.59
1.00
5.00
0.27

Line MDA Nuclide MDA
(uCi/g ) (uCi/g

Activity
(uCi/g

3. 0016E-007
4. 2747E-006
3. 5518E-008
2. 7465E-006
1. 6475E-006
3 .3227E-007
6. 0267E-006

3.55E-008 -1.0624E-007
7.2673E-008
7.1566E-008
1.3752E-006

-6.0269E-007
-7.3465E-008
1.6219E-006

+ = Nuclide identified during the nuclide identification
* - Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
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* EBERLINE
S, 5 ERVICES

EBERLINE ANALYTICAL CORPORATION

601 SCARBORO ROAD

OAK RIDGE. TENNESSEE 57830
PHONE (865) 481-0683

FAX (865) 483-4621

EBS-OR-28435

March 3, 2009

Chris Becker
University of Michigan
Phoenix Memorial Lab
2301 Bonisteel Blvd.
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 Iron-55
and by Gamma Spectroscopy.

CLIENT ID LAB ID CLIENT ID LAB ID

UM-2008-12-17-01
UM-2009-02-06-02

09-02104-04
09-02104-05

UYM-2009-02-06-03
UM-2009-02-06-04

09-02104-06
09-02104-07

ANALYTICAL METHODS

Iron-55 was performed using EML Method E-Fe-01-01 modified. Gamma
performed using Method LANL ER-130 Modified.

Spectroscopy was

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.

IRON-55

A representative aliquot from each sample was placed into a Petri geometry container. Samples were then
counted on a planar low energy photon spectroscopy (LEPS) detector.

Samples demonstrated non-detect equivalent results for Iron-55 activity. Results for the Iron-55 method
blank demonstrated non-detect equivalent activity. Results for the Iron-55 replicate demonstrated a high
relative percent difference; however, normalized difference is within acceptable limits 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 High
Purity Germanium (HIPGe) gamma ray detectors.
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ANALYTICAL RESULTS CONTINUED

GAMMA SPECTROSCOPY continued

Samples demonstrated non-detect equivalent results for Cerium-139, Cobalt-60, Cesium-i 34, 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 accurate as verified by the following signature.

M.R al

Laboratory Mana er

Date: 3/3/2009
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Printed: 313/2009 12:52 PM Page 1 of 2

Report To. Work Order DetailsEberline Chris Becker SDG: 09-02104

Analytical Phoenix Memorial Lab -Purchase Order: 5000002634
2301 Bonisteel Blvd.- Analysis Category:- - ENVIRONMENTAL .

Final Report of Analysis Ann Arbor, MI 48109 .. Sample Matrix:. SO
Lab Sample Client Sample Receipt Analysis I Batch R Aport
ID Type ID Date Date Date ID Analyte Method Result i CU Units

09-02104-01 LCS KNOWN 02/24/09 00:00 2/23/2009 2124/2009 09-02104 Americium-241 EML Fe-01-01 Modified 3.73E-03 1.16E+02 pCi/g
09-02104-01 LCS KNOWN 02/24/09 00:00 -2/232009 1 2/2412009 09-02104 Cobalt-57 EML Fe-01-01 Modified 1 .18+03 -3.31" 01 I pCi/0

09-02104-01 I LCS SPIKE 0224/09 00:00 1 2/23/2009'. 2/24/2009 09-02104 Americium-241 EMLFe-01-01 Modified I 3.82E+03 r 4.35E*02 4.35E+02 E-00 ....

09-02104-01 LCS SPIKE 02/24/09 00:00 I 2/23/2009 i 2/24/2009 09-02104 1 Cobalt-57 EMLFe-01-01 Modified i 1.33E+03 I 1.35E+02 1.35E+02 4.80E-00 pCi/g

09-02104-02 MBL BLANK 02124109 00:00 . 2/23/2009 1 2/24/2009 09-02104 I Iron-55 EML Fe-01-01 Modified 4.29E+00 8.18E+00 8.18E-00 9.13E-00 pCi/g

09-02104-03 DUP UM-2008-12-17-01 01109109 00:00 i 2/23/2009 2/24/2009 09-02104 I Iron-55 EML Fe-01-01 Modified I -7.20E-01 2.54E+00 2.54E+00 3.86E4-00 i pCi/g

09-02104-04 DO I UM-2008o12-17-0i 01109/09 00:00 j 2/2312009 2124/2009 09-02104 Iron-55 EML Fe-01-01 Modified -5.29E-01 2.43E+00 2.43E-00 3.89E+00 pCi/g
09-02104-05 i TRG I UM-2009-02-06-02 02/11109 00:00 1 2/23/2009 2/2412009 09-02104 Iron-55 EML Fe-l-C Modified -1.46E+00 3.24E÷00 I 324E.00 3.87E*00 pCi/g

09-02104-06 TRG UM-2009-02-06-03 02/17/09 00:00 2/23/2009 I 2/24/2009 09-02104 ' Iron-55 EML Fe-01-01 Modified I -3.86E-0- 2.07E+00 I 2.07E+00.I 3.37E+00 I pCVg9

.09-..02104-0• ~TRG -UM-2009-02-0_6-04 02/13/0900:00 2/231209 2/24/2009 09-02104 I lron-55 EML Fe--l-01 Modified j -4.72E-01 2.55E+00 2.55E÷00 4.15E+00 i pCI/9
I I i I I

09-02104-01 1 LCS I KNOWN 02/24/0900:00 2/23/2009 21241209 00-02104 1 Cobalt-60 LANL ER- 130 Modified 1.23E+02 3.39E+00 i pCv/

09-02104-01 LCS KNOWN 02/24/09 00:00 I 2/23/2009 2/24/2009 09-02104 1 Cesium-137 LANL ER-130 Modified 7.64E+01 2.22E+00 pCi/g

09-02104-01 LCS SPIKE 02124/09 00:00 I 2/23/2009 1 2/24/2009 09-02104 I Cobali-00 LANL ER-130 Modified 1.30-÷02 6.04E+00 6,04E-00 5.22E-01 : pCi/g

09-02104-01 LCS I SPIKE 02/24/09 00:00 2/23/2009 2/24/2009 1 09-02104 Cesium-137 LANL ER-130 Modified-j 8.15E-01 5.30E000 5.30E+00 4.71 E-01 pC/g9- -- -- o....•-...... - - --..-- ------ _______-__
09-02104-02 ' MDL , BLANK -__02/24/0900:00 2/23/2009 2/24/2 009 -5.06E-03 1.76E-02 1.76E-02 3.06E-02 pi/g

09-02104-02 MBL BLANK 02/24/0900:00 I 2/23/2009 1 2/24/2009 ' 09-02104 1 Cobafl-60 LANLER-130Modified J-398E-03 I 3.63E-02 3.63E-02 6.69E-02 I pCi/g

09-02104-02 MBL BLANK 02124/09 00:00 2/23/2009 2/24/2009 I 09-02104 I Cesium-134 LANL ER-130 Modified j 1.92E-02 3.02E-02 3.02E-02 5.60E-02 pCi/g

09-02104-02 MBL BLANK 02/24/09 00:00 2/23/2009 2/2412009 09-02104 Europium-152 LANL ER-130 Modified __-4.75E-02 1.70E-01 1.70E-01 I 3.46E-01 pCi/g

09-02104-02 MBL BLANK 02/24/09 00:00 2/23/2009 1 2/24/2009 j 09-02104 Europium-154 LANL ER-130 Modified _-1,1 IE-02 8.19E-02 8.19E-02 1.68E-01 pCi/g

09-02104-02 MBL BLANK 02/24/09 00:00 I 2/23/2009 1 2/24/2009 09-02104 Manganese-54 LANL ER-130 Modified 1.42E-02 2.83E-02 I 2.83E-02 5.88E-02 pC//g

09-02104-03 Du-P- U-2008-12-17-01 01/09/09 00:00 2/23/2009 2/2412009 -09-02104 Ceium.13g LANL ER-130 Modified I -1.48E-02 2 E-02 2.810-02 4.66E-02 pCi/p, 0902104 , Cerium-139 LANLER-130Modinied 2 -. 56E-02 3 .811E-02 3 .11E-02 5.67E-02 IpCi/g"09"-0210'4--03- DUP -UMIt-2008"-12-1-01 "01/09/09 00:00 2/23/2009 2/2412009 09-02104 Coball-60 LANL ER-130 MOdified -2.560"-02 ,3.110-02 3.110-02 I5.970-02 IpCi/g

09-02104-03 DUP UM-2008-12-17-01 01/09/0900:00 I 2/23/2009 2/24/2009 I 09-02104 I Cesium-134 LANLER-130Modified 1.33E-03 2.30E-02 2.30E-02 I 3.83E-02 - pCi/g

09-02104-03 1 DUP UM-2008-12-17-01 01109109 00:00 1 2/23/2009 2/2412009 09-02104 Europium-152 LANL ER-130 Modified -6.92E-02 2.08E-01 I 2.08E-01 3.14E-01 pe/19

09-02104-03 I DUP I UM-2008-12-17-01 01/09109 00:00 -1 2/2312009 2/24/2009 I 09-02104 i Europium-154 LANL ER-130 Modified 1.65E-02 7.33E-02 . 7.33E-02 1.36E-01 pCi/g

09-02104-03 - UP UM-2008-12-17--- 01/09/0900=0 2/23/2009 212412009 "i09-02104 , Manjarese-54 LANLER-130Modified 2.06E-02 2.71E.02 2.71E-02 5.2•2--•2 pCi/9

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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Printed: 3/3/2009 12:52 PM
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Page 2 of 2

Report To. Work Oider Details:Eberline Chris Becker SDG:' 09-02104
Phoenix Memorial Lab Purchase Order:- 5000002634Analytical _

2301 Bonisteel Blvd. Analysis Category: I ENVIRONMENTAL
Final Report of Analysis Ann Arbor, MI 48109 Sample Matrix:, SO Report

Lab sample Client Samp Receipt Analysis Batch Anaiye Method CeSUlt ID Repo
ID I Type . ID Date Date Date IReut I CU UnitD.. .. _ _.. . .......... . .......-- - .. ..--- ...... --. -. : -. . .. ... ....... . . .----1-. . . .. . ... Un.t

09-02104-04 I DO I UM-2008-12-17-01 01109/09 00:00 2123/2009 1 2/24/2009 1 09-02104 I Cerium-139 LANL ER-130 Modified I 1.30E-02 2.78E-02 2.78E-02 1 4.83E-02 pCi/g

09-02104-04 1 DO UM-2008-12-17-01 01/09/09 00:00 2123/2009 212412009 09-02104 I Cobalt-60 LANL ER-130 Modified I 1.60E-03 2.77E-02 , 2.77E-02 I 5.04E-02 pCi/g

09-02104-04 I DO UM-2008-12-17-01 01/09/0900:00 2/23/2009 2/24/2009 09-02104 I Cesium-134 LANL R-t30 Modified 1 5.21E-03 2.57E-02 2.57E-02 I 4.30E-02 I pCi/g

09-02104-04 DO UM-2008-12-17-01 01109/09 00:00 2/2312009 2/24/2009 09-02104 Europium-152 LANL ER-130 Modified j 2.19E-01 2.23E-01 . 2.-3E-01 317E-01 -'pCi/g

09-02104-04 DO ' UM-2008-12-17-01 01/09/09 00:00 1 2/23/2009 2/24/2009 09-02104 I Europium-154 LANL ER-130 Modified I 2.12E-02 8.37E-02 8.37E-02 1.53E-01 pCilg

09-02104-04 DO 1 UM-2008-12-17-01 01/09/09 00:00 2/23/2009 2/24/2009 09-02104 Manganese-54 LANL ER-130 Modified _2.14E-02_ 2.82E-02 2.82E-02 4.82E-02 pCi/g

09-02104-05 i TRG i UM-2D09-02-06-02 02/11/09 00:00 2/2312009 2/24/2009 09-02104 1 Cerium-139 LANL ER-130 Modified_) -1.60E-02 J 2.34E-02 2.34E-02 3.87E-02 pCi/g

09-02104-05 TR. .. U 2009-02-06-02 02/11/09 00:00 2/23/2009 2/24/2009 0-9-02-104 Cobalt-O- LANL ER-130 Modified I7.64E-02 3.19E-02 3.19E-02 6.51E-02 .pCilg

09-02104-05 TRG UM-2009-02-06-02 02/11/09 00:00 I 2/23/2009 2/24/2009 09-02104 1 Cesium-134 LANL ER-130 Modified j 1.79E-02 3.03E-02 3.03E-02 5.38E-02 pCi/g

09-02104-05 TRG - UM-2009-02-06-02 02/11/09 00:00 I 2/23/2009 2/2412009 09-02104 Europium-152 LANL ER-130 Modified 5.10E-01 1.190E-01 3.58E-01 pCi/g

09-02104-05 j TRG - UM-2009-02-06-02 02/11/09 00:00 1 2/23/2009 2/24/2009 09-02104 Europium--154 LANL ER-130 Modified -7.99E-02 1.08E-01 1.08E-01 1.77E-01 pCi/g

09-02104-05 t TRG UM-2009-02-06-02 02/11/09 00:00 1 2/2312009' 2/24/2009 I 09-02104 1 Manganese-54 LANL ER-130 Modified I -2.30E-04 I 2.90E-02 2.90E-02 5.36E-02 . pCitg

09-02104-06 i TRG UM-2009-02-06-03 02/17/09 00:00 1 2/23/2009 2/24/2009 09-02104 1 Cerium-139 LANL ER-130 Modified 1 1.25E-02 4.03E-02 4.03E-02 I 7.04E-02 pCi/g
-- . .-- - "- - -707-0 1 8.290-02 .9-0 I.8-1 pi/09-02104-06 TRG 1 UM-200g-02-06-03 02/17/0900:00 2/23/2009, 2/24/2009 09-02104 1 Cobalt-6O LANL ER-lo •3Modifie.d 07E-02 8 E-02 829E-02 1.E-01 pCLg

09-02104-06 TRG UM-2009-02-06-03 02/17/09 00:00 I 2/23/2009 2/24/2009 09-02104 Cesium-134 LANL ER-130 Modified 1.87E-02 6.21E-02 6.21E-02 1.00E-01 pCi/g

09-0210.406_ TRG UM-2009-02-06-03 02/17/09 00:00 2/23/2009 22/2009 09-0214 Europium-1s52 LANLER-130Modfited 9oE-01 5.110E-01 I 5.11-E-01 1.00E+00 pCi/-

09-02104-06 TRG UM-2009-02-06-03 02/17/09 00:00 2/23/2009 2/24/2009 I 09-02104 I Europium_-154 LANLER-130Modified -4.91E-02 " 1.61E-01 1.61E-01 I 2.99E-01 pCi/g

09-02104-06 _ TRG UM-2009-02-06-03 02/1710900:00 2/23/2009 2/24/2009 09-02104 I Manganese-54 LANL ER-130 Modified 2.-2E-02"- 6.08E-02 6.0BE-02 1 1.11E-01 pCi/g

09-02104-07 TRG I -UM-2009-02-06-04 02/13/09 00:00 2/23/2009 2/24/2009 I 09-02104 1 Cerium-139 LANL ER-130 Modified -1.17E-02 .08E-02 4.08E-02 - 6.93E-02 I pCilg

09-02104-07 TRG UM-2009-02-06-04 02/13/09 00:00 2/23/2009 t 2/24/2009 09-02104 Cobalt-60 LANL ER-130 Modified -4.62E-02 -. 18E-02 8.18E-02 1.32E-01 pCi/g

09-02104-07 TRG UM-2009-02-06-04 02/13/0900:00 2/2312009 2/24/2009 09-02104 Cesium-134 LANL ER-130 Modified , 7.58E-03 5.90E-02 5.90E-02 9.39E-02 I pCi/g

09-02104-07 TRG i UM-2009-02-06-04 02/13/0900:00 1 2/23/2009 2/24/2009 109-02104 1 Europium-152 LANL ER-130Modified 3.87--01 " 3.45E-01 3.45E-01 7.89E-01 I pCi/g

09-02104-07 " TRG i UM-2009-02-06-04 02/13/0900:00 1 2/23/2009 2/24/2009 09-02104 1 Europlum-154 LANL ER-130 Modified -6.13•-03 1.81E-01 1.811-01 3.09E-01 pCl/g

09-02104-07 : TRG UM-2009-02-06-04 t 02/13/09 00:00 1 2/2312009- 2/24/2009 09-02104 j Manganese-54 LANL ER-130 Modified 5.79E-03 - 6.36E-02 6.36E-02 1.13E-01 I pCi/g

CU=Countlng Uncertalnty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Mlnimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Nornal Sample; DO=Duplicate Original
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9 berline Services
Oak Ridge Laboratory

Preliminary Data Report & Analytical Calculations

Work Order: 09-02104-FeO55-1
Printed: 2/25/2009 10:05 AM

Page 1 of 1

Lab Nuid Sample Client Acivity i LSC LCS LCS RPD Sample Sample CountingFraction ecls Das Identilication Units Results Error Esnlmalm %R Flag Flag Date Aliquot DaleM Identified

01 AM-241 LCS LCS pci/g I 3.62E+03 4.35E+02 4.91E+00 3.73E+03 97.12 OK 02/24/09 00:00 1.00E+00 02/24/09 12:48 YES

01 CO-57 LCS LCS pCi/g 1.33E+03 i.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 pCi/g 4.29E+00 8.18E+00 9.13E+00 02/24/09 00:00 1.00E+00 02/24/09 13:22 NO

03 FE-55 DUP UM-2009-12-17-01 pCil/g -7.20E-01 2.54E+00 3.86E+00 OK 01/09109 00:00 2.97E+01 02/24/09 14:22 NO

04 FE-55 DO UM-2008-12-17-01 pci/g -5.29E-01 2.43E+00 3.89E+00 01/09/09 00:00 2.97E+01 02/24109 15:24 NO

05 [ FE-55 TRG UM-2009-02-06-02 pcilg -1.46E+00 3.24E+00 3.87E400 02/111/09 00:00 3.05E+01 02/24/09 16:30 NO

06 FE-55 TRG UM-2009-02-06-03 pci/g -3.86E-01 2.07E+00 3.37E+00 02117/09 00:00 3.61E+01 02124/09 17:30 NO

-07 FE-55 TRG UM-2009-02-06-04 pC1lg -4.721-01 2.55E+00 4.16E÷00_ _02/13109 00:00 2.86E+01 02J24109 18:33 NO

=•.,-.}
i



Eberline Services
Oak Ridge Laboratory

Preliminary Data Report & Analytical Calculations

Work Order: 09-02104-Gamma-1
Printed: 2/25/2009 1:31 PM

Page 1 of 1

Lab Nlie sample Client Acliviyaction u ae ient Actiity Resutts Error Estrmat MOA LSC ILCS LCS RPD Sample Sample CouintingFraco Nclde , Identification Un Known %R Flag Flag Dalte Aliquot Dale/Time

01 CO-60 LCS LCS pCI/g 1.30E+02 6.04E+00 5.22E-01 1.23E+02 105.11 OK 02124/09 00:00 1.00E+00 02/24109 14:56 YES

01 CS-137 LCS LCS pCI/g 8.15E+01 5.30E+00 4.71E-01 7.64E+01 106.69 OK 02/24/09 00;00 1.00E+00 02/24/09 14:58 YES

02 CE-139 MBL BLANK pCI/g -5.06E-03 1.76E.02 3.06F-02 02/24/09 00:00 1.00E+00 02/24/09 14:37 NO

02 CO-60 MBL BLANK pCI/g -3.98E-03 3.63E-02 6.69E-02 02124109 00:00 1.00E+00 02/24109 14:3T NO
02 CS-134 MBL BLANK pCl/g 1.921-02 3.02E.02 5.60E-02 02/24/09 00:00 1.00E+00 02/24/09 14:37 NO

02 EU-152 MBL BLANK pCl/g -4.75E-02 1.70E-01 3.46E-01 02/24/09 00:00 1.00E+00 02/24109 14:37 NO

02 EU-154 MBL BLANK pCilg -1.11E-02 8,190-02 1.68E-01 02/2410900:00 1.00E+00 02124105 14:3T NO

02 MN-54 MBL BLANK pCI/g 1.42E-02 2.83E-02 5.88E-02 02/24/09 00:00 1.00E+00 02/24/09 14:37 NO

03 CE-139 DUP UM-2008-12-17-01 pCI/g -1.48E-02 2.810-02 4.66E-02 { 01/09109 00:00 7.17E+02 02/24/09 15:26 NO

03 CO-60 DUP UM-2008-12-17-01 pCilg 2.56E-02 3.11E-02 5.97-E02 INV 01109109 00:00 7.17E+02 02/24/09 15:21 NO

03 CS-134 DUP UM-2008-12-17-01 pCI/g 1.33E-03 2.30E-02 3.83E-02 INV 01/09/09 00:00 7.17E+02 02/24/09 15:28

03 EU-152 DUP UM-2008-12-17-01 pCI/g -8.92E-02 2.08E-01 3.140-01 01/09/09 00:00 7.17E+02 02/24/09 15:28 Nu

03 EU-154 DUP UM-2008-12-17-01 pCIlg 1.65E-02 7.33E-02 1.36E-01 OK 01109/09 00:00 7.17E+02 02/24/09 15:28 NO

03 MN-54 DUP UM-2008-12-17-01 pCI/g 2.06E-02 2.71E-02 5.22E-02 01109/09 00:00 7.17E+02 02124/09 16:28 NO

04 CE-139 DO UM-2008-12-17-01 pCI/g 1.30E-02 2.781-02 4.83E-02 01/09/09 00:00 7.17E÷02 02/24/09 16:33 NO

04 CO-.O DO UM-2006-12-17-01 pCI/g 1.60E-03 2.77E-02 5.04F-02 01/09/09 00:00 7.17E+02 02124109 16:33 NO

04 CS-134 DO UM-2008-12-17-01 PCI/g 5.21E-03 2.57E-02 4.301-02 01/09/09 00:00 7,17E+02 02124/09 16:33 NO

04 EU-152 DO UM-2008-12-17-01 pCIIg 2.19E-01 2.23E-01 3.17E-01 01/09/09 00:00 7,17E+02 02/24/09 16:33 NO
04 EU-154 DO UM-2008-12-17-01 pCI/g 2.12E-02 8.37E-02 1,53E-01 01109/09 00:00 7.17E+02 02/24/09 18:33 NO

04 MN-54 DO UM-2008-12-17-01 pCI/g 2.14E-02 2.82E-02 4.82E-02 01/09/09 00:00 7.17E+02 02/24/09 16:33 YES

05 CE-139 TRG UM-2009-02-06-02 pCl/g -1.60E-02 2.34E-02 3.87E-02 02/11109 00:00 6.73E+02 02/24/09 15:27 NO

05 CO-0o TRG UM-2009-02-06-02 pCl/g 7.64E-02 3.19E-02 6.51E-02 02/11/09 00:00 6.73E+02 02/24/09 15:27 YES

05 CS-134 TRG UM-2009-02-06-02 pCI/g 1.79E-02 3.03E-02 5.38E-02 02/11/09 00:00 6.73E+02 02/24/09 15:27 NO

05 EU-152 TRG UM-2009-02-06-02 pCi/g 5.10E-01 1.190-01 3.58E-01 02/11/09 00:00 6.73E+02 02/24/09 15:27 YES

05 EU-154 TRG UM-2009-02-06-02 pCl/g -7.99E-02 1.01E-01 1.77E-01 02/11109 00:00 6.73E+02 02/24/09 15:27 NO

05 MN-54 TRG UM-2009-02-06-02 pCl/g -2.30E-04 2.90E-02 5.38E-02 02/11109 00:00 6.73E+02 02/24/09 15:27 NO

06 CE-139 TRG UM-2009-02-06-03 pCI/g 1.25E-02 4.03E-02 7.04E-02 02/17109 00:00 6.82r+02 02/24109 15:38

06 CO-60 TRG UM-2009-02-06-03 pCI/g 7.07E-02 8.29E-02 1.58E-01 02/17109 00:00 6.02E+02 02/24/09 15:38 NO

06 CS-134 TRG UM-2009-02-06-03 pCIig 1.67E.02 6.21E-02 1.0001 02/17109 00:00 6.82E+02 02/24/09 15:38 NO

06 EU-152 TRG UM-2009-02-06-03 pCI/g 9.04E-01 5.11E.01 1.00E+00 02/17/09 00:00 6.82E+02 02/24/09 15:38 NO

06 EU-154 TRG UM-4009-02-06-03 pCl/g -4.91E-02 1.61E-01 2.99E-01 02/17/09 00:00 6.82E+02 02124/09 15:38 NO

06 MN-54 TRG uM-?009-02-06-03 pCl1g 2.02E.02 6.081-02 1.11E-01 02/17109 00:00 6.82E+02 02/24/09 15:38 NO

07 CE-139 TRG UM-2009-02-06-04 pCl/g -1.17E-02 4.08E-02 6.93E-02 02/13109 00:00 6.61E+02 02/24/09 16:39 NO

07 CO.60 TRG UM-2009-02-06-04 pCi/g 4.62E-02 8.18E-02 1.32E-01 02/13/09 00:00 6.61E+02 02/24/09 16:39 NO

07 CS-134 TRG UM-2009-02-06-04 pCIlg 7.58E-03 5.90E-02 9.39E-02 02/13/09 00:00 6.61E+02 02/24/09 16:39 NO

07 EU-152 TRG UM'2009-02-06-04 pCI/g 3.87E.01 3.490-01 7.891.01 02/13109 00:00 6.61E+02 02/24/0 16:39 NO

07 EU-154 TRG UM-2009-02-06-04 pCi/g .6.13E-03 1.81E-01 3.09E-01 02/13/09 00:00 6.61E+02 02/24/09 16:39 NO

07 [ MN-54 TRG UM-2009-02-06-04 pCl/g 5.79E-03 6.36E-02 1.13E-01 02J13109 00:00 6.61E+02 02124/09 16:39 NO
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NO R IS 1H.
OAK RIDGE INSTIRUTE FOR SCIENCE AND EDUCATION

June 1, 2009)

Mr. Jercmn "ltpp
U.S. Nuclear Regulatory Commission
Region III
2443 Warrenvillc Road
Lisle. IL 60532-4351

ORISE CONTRACT NO. DE-ACOS-06OR23100
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
[05000002/20090021 (RFTA NO. 09-001)
DCN: 1790-LR-01-0

Dear Mr. Tapp:

The Oak Ridge Institute for Science and Educaton (ORISI-.) received Iwo soil samples and one
concrete sample on March 26. -N)09. hlie sample- uwere associated N•,ilh the Iord Reactor at the
University of Michigan in Ann Arbor. Michigan. 1"he 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. lron.55(1e-55) analysis was also requesitd with a detection limit of
1.000 pCi/g. The sample identifications are prcsented in Tablc 1. the data for gamma spectroscopy arc
presented in Table 2, and the Fc-55 data are presented in Table 3. The pertlcne procedure references
are included with the respective data tables.

This letter report was delayed due to analytical problcms associated with the Fe-55 analysis. We
apologize for the delay, but we believe this was necessary to achieve more defensible analytcal results.

ORISE's Qualit" Control (QC) reqircmenis were met for these analyses. Tlie QC files arc available for
your review upon request.

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

Sincerely.

Dale Condra, Manager
l.aboratorv

RDC:WPh:bf

F.nclosures

c: T. Carter. NRC/l-SNIE/DXMI.1I' 7J18 F.. Abekquist, ORISI.
T. Patterson, NRC/I:SMI'/TWI-N 8D42 T. Vitkus. ORISE
W. Snell, NRC Region Ill File 1790

Distribution approval sand cancurrencc: LI Iq1A!!:iN 7
Tc-chniclt Review m "
Qu~jity RItLKW '

0
Voice: 96.5.241.3242 Fax: 865.241.3248 Voice:865.21.3242l~a~:8651413248 &iniL I)akc.(ondra(~iorauts~rg



TABLE 1

SAMPLE IDENTIFICATIONS
AND COLLECTION DATA

FORD REACTOR
UNIVERSITY OF MICHIGAN

ANN ARBOR, MICHIGAN

ORISE NRC Region III Collection Date CollectionSample ID Sample ID Time

1790S0001 UOM-09-1-01 3/25/2009 11:12 AM
1790S0002 UOM-09-1-02 3/25/2009 11:27 AM
1790M0001 UOM-09-1-03 3/25/2009 12:15 PM

Focd Reactor/Urijvcwity of Nfichigun 19...11790-124H.01.



TABLE 2

CONCENTRATIONS OF SELECTED
GAMMA EMITTING RADIONUCLIDES

IN SOIL AND CONCRETE SAMPLES
BY GAMMA SPECTROSCOPY CPI, REVISION 16

FORD REACTOR

UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

0

Radionuclide Concentrations, TPUs, andORISE NRC Region IIIMD a(pig

Sample ID Sample ID MDCsa(pCi/g)
_______________Co-60 Eu-152

1790S0001 UOM-09-1-01 0.03 ± 0 .0 3b 0.03 0.02 ± 0.01 0.03

1790S0002 UOM-09-1-02 0.01 ± 0.02 , 0.03 0.06 ± 0.02 , 0.04

1790M0001 UOM-09-1-03 0.04 ± 0.03 , 0.05 0.08 ± 0.03 , 0.06

'fhe MDCs are after the comma.
Uncertainties represent the 95% confidence level, based on total propagated uncertainties.

0
Ford Reactor/University of Michgan 1790-1,1-01-0



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

Fe-55 Concentrations,ORISE NRC Region III

Sample ID Sample ID TPUs, and MDCsa
(pCi/g wet weight)

1790S0001 UOM-09-1-01 0.3 ± 1 .4b 2.4

1790S0002 UOM-09-1-02 0.7 ± 1.4 , 2.4

1790M0001 UOM-09-1-03 0.7 + 1.3 , 2.3

'Ihe NlDCs are after the comma.
b Uncertainties represent the 95% confidence level, based on total propagated uncertainties.

Ford Reactor/University of Michigan 1790-LR-01-0



Appendix J:
Recordable Occurrence

Letter to the NRC in
Regard to the FNR Flood



C-• ,•E University of MichiganO E Occupational Safety & Environmental Health
•l[•[,•!•[]•J]Campus Safety Services Building

Occupational Safety & 1239 Kipke Drive, Ann Arbor, Mi 48109-1010EnN~onm nta HelthPhone: 734 647-1143 •Fax: 734 763-1185

February 14, 2013

Document Control Room
U.S. Nuclear Regulatory Commission
Two White Flint North
11545 Rockville Pike
(Mail Code: 03H8)
Rockville, Maryland 20852-2738

RE: Reportable Occurrence # 24
Reactor Building Flood - Ruptured Fire Suppression Line
University of Michigan I Ford Nuclear Reactor
Reactor License R-28 / Docket 50-2
Technical Specification (Section 1.0 / Item 8)

Decommissioning Branch / Materials Safety Branch:

In accordance with the University of Michigan (U-M) - Ford Nuclear Reactor (FNR) technical
specifications [Section 6.7(2)(a)], the U-M is submitting this reportable occurrence report for aLoding event that occurred within the facility on Monday evening, January 28, 2013 at

proximately 20:00 hours. The FNR (License R-28 / Docket 50-2) is a non-power reactor in
the final stages of decommissioning (final status survey) and is currently an empty and gutted
building. No licensed radioactive material was known to be released from the restricted area
as a result of this event.

The U-M believes this flooding event may be a reportable occurrence as defined in the
Technical Specifications (Section 1.0 / Definitions / 'Reportable Occurrence' / Item 8):
'Conditions arising from natural or man-made events that affect or threaten to affect the safe
operation of the facility.'

A NRC Region III Materials Safety inspector happened to be at the U-M the night of the flood
and observed U-M staff handling the event at the FNR facility the next morning (Tuesday,
January 29, 2013). That inspector reported his findings back to the Region III offices. In
addition, the U-M Radiation Safety Officer notified the NRC Decommissioning Project Manager
at NRC headquarters in Washington, D.C. about the flood event on Tuesday morning, January
29th.

On January 28th, a four inch fire suppression line ruptured in Room 2111 on the second floor of
the reactor building. We believe the break occurred due to freeze/thaw weather experienced
over the previous week, added to the lack of heat in the facility as the decommissioning
process had removed all mechanical systems. Room 2111 is located over the north area of'e reactor building first floor.



2

The rupture caused extensive flooding of thenorth portion of the first floor, the open area
beneath the first floor where the reactor pool had been removed, and the reactor basement.
The volume of water released from the fire suppression line was estimated to be 150,000 -
200,000 gallons and was based on an approximate flow rate of 4,000 - 5,000 gallons per
minute for approximately 40 minutes. The time is estimated from the time it took for water to
flow under the door separating the structure from the adjacent Phoenix Lab where workers
noted it, to the time when maintenance staff actually turned off the water. A more accurate
estimate of the total volume of water released was not possible because the fire suppression
line was not metered.

Water from the ruptured fire suppression line was channeled by cutout areas of the first floor
slab to the basement. The slab cutouts were created by the removal of imbedded piping
earlier in the decommissioning process. The bulk of the water escaped through cuts in the first
floor and basement floor slab where soil beneath the reactor building was exposed. No water
was intentionally pumped-out into the sanitary sewer system from the FNR building, however,
water did drain from the FNR basement into the connecting Phoenix building basement tunnel,
eventually finding its way to the Phoenix sanitary sewer system and Phoenix retention tank pit
area.

Soil / sediment from the exposed soils on the first floor & basement floor slab pipe trenches of
the FNR was washed into the lower levels of the FNR basement and the base of the reactor
pool I hold-up tank area.

It should be noted that a comprehensive final status survey was conducted by a
decommissioning contractor between November 26 - December 12, 2012 and confirmatory
FSS surveys were conducted by the NRC / ORAU consultants the week of December 3, 2012.
No residual radioactivity above the established gross beta DCGL (5125 dpm/1 00 cm2) for
structural surfaces was discovered during these FSS activities.

A comprehensive radiological survey was conducted after the flooding event using a final
status survey (FSS) approach (survey scans, static readings, and swipes). The radiological
survey revealed no contamination within the facility. The survey was conducted on all floor
levels impacted by the flood water (2 nd floor, 1 st floor, and basement). A contamination survey
conducted in the Phoenix basement tunnel also revealed no contamination. The swipes were
counted using a liquid scintillation counter (LSC) and/or gas proportional counter (GPC) and no
counts statistically above background were noted.

In addition, 3 water and 2 sediment/soil samples were collected from the impacted FNR
basement and reactor pool hold-up tank area and analyzed using a sensitive HPGe gamma
spectrometer. The HPGe system is calibrated to the same geometry (500 ml plastic bottles)
as the samples counted. No contamination was identified in the water or soil/sediment
samples. The minimum detectable activity (MDA) for the primary FNR sourced radionuclides of
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interest (Co-60, Ag-108m, and Cs-1 37) in the water and soil/sediment samples were less than
0.1 pCi/ml and less than 0.1 pCi/g, respectively.

A ground water sample was collected on February 12, 2013 from a monitoring well located at
the front (south end) of the Phoenix building. The screen length in this monitoring well is 5 feet
(10-slot PVC). The perched water under the FNR and Phoenix buildings flows in a north-to-
south direction. The static water level of this monitoring well was 38.88 feet below the top of
the well casing, which corresponds to a groundwater elevation of 808.26 feet. This sample was
analyzed using the HPGe gamma spectrometer. No reactor sourced contaminant isotopes
were detected. The MDA was less than 0.1 pCi/ml for Co-60, Ag-1 08m and Cs-137.

It should also be noted that the expandable plug inserted into the foundation drain tile pipe
located in the east wall of the FNR basement did not leak any of the flood water or sediment
into the truncated drain tile pipe. In addition, when the drain tile plug was carefully removed,
no water or sediment came into the FNR basement through the drain tile pipe.

After a post-flood follow-up conference call with the NRC decommissioning branch staff on
February 13, 2013, a decision was made to obtain and analyze an additional four sediment/
soil samples from the pipe trenches and near the former sump area. Split samples in these
strategic locations will be collected so the NRC can have independent analyses of the samples
conducted by the ORAU staff.

OIn accordance with Section 6.7 / Item #2 ('Non-Routine Reports') of the FNR Technical
Specifications, corrective action to prevent recurrence of this flooding event included turning off
the water to the fire suppression line in question and assessing other water lines within the
FNR building. There is currently only one active water line in the FNR building; that line is
located in the 1 st floor stairwell, and the temperature in that area has never dropped below 36
degrees Fahrenheit in the past 4 years.

Thank you for your time and consideration with respect to this report. Please do not hesitate to
contact me at OSEH / Radiation Safety Service (734) 647-2251 or 764-6200) should you have
any questions or comments regarding this report or the flooding event.

Sincerely,

Mark L. Driscoll
Director/ Radiation Safety Officer
OSEH / Radiation Safety Service

MLD/RBB/PS/TGA/mldE RCFIIod01 2813Report.doc
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Calculated TEDE by Survey Unit Results

Survey Standard TEDE Calculated
Survey Unit Class MDC Unit DCGL

Mean Deviation (mRem/year) based on

(dpm/100 t cm__)_ _

_FNR_- 1-1 1 1,087 717 343 i5125 5.30 MDC
fFNR-I-10[ 1 1,336 -801 953 5125 I 6.52 MDC

FNR - 1-11 2 1,514 354 436 5,125 7.39 MDC
FNR - 1-12 1 1,336 -308 611 5,125 6.52 MDC
FNR- 1-13 1 1,313 -164 1 059 5,125 I 6.41 MDC
FNR- 1-14 2 1,336 -528 255 5,125 1 6.52 MDC
FNR- 1-15 2 1,336 -56 434 5,125 6.52 MDC
FNR- 1-16 1 1,336 -473 1 207 5,125 6.52 MDC
FNR - 1-17 1 1,074 -70 - 325 5,125 5.24 MDC
FNR- 1-18 2 1,074 119 218 5,125 5.24 MDC
FNR- 1-2 1 1,313 263 320 5,125 6.41 MDC
FNR - 1-3 1 1,313 413 462 5,125 6.41 MDC
FNR - 1-4 1 1,087 630 241 5,125 5.30 MDC
FNR - 1-5 1 1,105 215 806 5,t25 5.39 MDC
FNR - 1-6 1 1,105 -5 296 5 5.39 MDC
FNR - 1-7 1 1,105 286 496 5,125 5.39 MDC
FNR-1-8 1 1,105 -140 271 5,125 5.39 MDC
FNR- 1-9 1 1,105 -121 352 . 5,125 5.39 MDC
FNR-2-1 [ 2 1,1051 126 325 5,125 5.39 MDC
FNR- 2-10 2 1 1,514 533 640 5,125 7.39 MDC
FNR- 2-11 2 1 1,41 898 782 5,12 6.89 MDC
FNR-2-12 1 11,514 947 495 5,125 7.39 MDC
FNR-2-13 2 1,514 371 544 5,125 7.39 MDC
FNR- 2-2 11087469 283 5125 5.30 MDC
FNR- 2-3 1 1,105 75 579 5,125 5.39 MDC
FNR - 2-4 2 1,141 205 458 5,125 5.56 MDC
FNR- 2-5 2 1,141 454 456 5,125 5.56 MDC
FNR- 2-6 2 1,105 236 388 5,125 5.39 MDC
FNR- 2-7 1 1,105 501 321 5,125 5.39 MDC
FNR- 2-8 2 12105 217 340 5,125 5.39 MDC
FNR- 2-9 2 1,105 264 345 5,125 5.39 MDC
FNR-3-1 2 11,1051 507 1- 488 5,125 5.39 MDC
FNR-3-10 3 2 1141 191 472 5,125 1 5.56 MDC
FNR -3-11 1 1 1 087 671 156 5,125 1 ,30 MDC
FNR - 3-12 1 1,336 -523 347 5,125 6.52 MDC
FNR -3-13 1 1,105 -345 304 5,125 5.39 MDC

FN---1 1-- -5 3 7 F5125 .5 MDC
FNR 3-14 2 _1 3361 - 370 6.52 MDC
FNR - 3-15 1 1,087 777 560 5,125 5.30 MDC
FNR-3-16 L 2 1,074 75 396 5,125 5.24 MDC
FNR-3-2 I 2 1,105 712 409 - 5,125 5.39 MDC
FNR-3-3 1 11,141 1857 335 5,125 5.56 MDC
FNR- 3-4 2 1,141 497 556 5,125 5.56 MDC
FNR- 3-5 1 1,105 528 490 5,125 5.39 MDCFNR- 3-6 2 1,105 324 327 5,125 5.39 MDC

FNR-3-7 I 1 1,5141 293 1 437 5,125 1 7.39 mbMDC
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Calculated TEDE by Survey Unit Results

Survey Standard TEDE Calculated
Mean Deviation DCGL (mRem/year) based on

(dpm/1o00 cmz )
FNR-3-8 6 2 1,514 524 537 5_125 7.39 MDC
FNR-3-9 1 11,1411 400 495 5,125 5.56 MDC
FNR-4-1 ] 3 j131 846 802 5,125 6.69 MDC
FNR-4-2 1 1 8881 550 656 5,125 4.33 MDC
FNR-B-1] 1 [1,087 287 247 5,125 5.30 MDC
FNR- B-2 1 1[,313 195 305 5,125 6.41 j MDC
FNR- B-3 1 1,313 181 363 5,125 6.41 MDC
FNR- B-4 1 1 i,313 -379 367 5,125 6.41 MDC
FNR- B-5 1 I1,336 -142 353 5,125 6.52 MDC
FNR - B-6 2 I1 1051 93 285 5,125 I 5.39 MDC

FNR-Misc-1 1 888 12 213 5,125 4.33 MDC
FNR-Misc-21 1 I 8 1,867 1 21 9.11 AveraeActi
FNR - R&O-11 3 I 888 1,356 296 5,125 6.61 Averaae Activity
IFNR- R&O-21 1 I1,087I 573 474 5,125 5.30 MDC

FNR- S-1 1 3 1,11 05 79 525 5,125 5.39 MDC
FNR- S-2 1 2 I 1,105 178 450 5,125 5.39 MDC
FNR- S-3 3 ii1,10 365 529 5,125 5.39 MDC
FNR-S-4 1 1,371 853 606 5,125 6.69 MDC
FNR-S-5 2 11,371[ 654 1 539 5,25 6.69 MDC
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Summary : RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 12 & FGR ii

Menu I Parameter

A-I

A-I

A-I

A-I

A-I

A-I

A-I

A-I

A-I

A-I

B-i

B-I

B-I

B-I

B-i

B-I

B-1

B-I

B-I

D-I

D-I

D-I

D-I

D-1

D-I

D-1

D-I

D-34

DCF's for external ground radiation, (mrem/yr)/(pCi/g)

Ag-108 (Source: FGR 12)

Ag-108m (Source: FGR 12)

Ba-137m (Source: FGR 12)

C-14 (Source: FGR 12)

Co-60 (Source: FGR 12)

Cs-137 (Source: FGR 12)

Eu-152 (Source: FGR 12)

Gd-152 (Source: FGR 12)

H-3 (Source: FGR 12)

DosE

Ag-

C-i'

C-1'

Co-c

Cs-

Eu-

Gd-:

H-3

e conversion factors for

108m+D

4(p) (Class: ORGANIC)

4(g) (Class: CO2)

6D

137+D

152

152

inhalation, mrem/pCi:

Dose conversion factors for ingestion, mrem/pCi:

Ag-108m+D

C-14

Co-60

Cs-137+D

Eu-152

Gd-152

H-3

Food transfer factors:

Current

Value#

1.143E-01

9.G640E+00

3.G606E+00

1.345E-05

1.622E+01

7.510E-04

7.006E+00

O.OOOE+00

0.000E+00

2.830E-04

2.090E-06

2.350E-08

2.190E-04

3.190E-05

2.210E-04

2.430E-01

6.400E-08

7.620E-06

2.090E-06

2.690E-05

5.OOOE-05

6.480E-06

1.610E-04

6.400E-08

1.500E-01

3.000E-03

2.500E-02

5.500E+00

3.100E-02

1.200E-02

8.000E-02

2.000E-02

2.OOOE-03

4.000E-02

3.OOOE-02

8.000E-03

2.500E-03

2.OOOE-03

5.OOOE-05

1

9

3
1

1

7

7

0

0

2

2

3

2
3.

2
2.

6

7.

2.

5.

6.

1.

6.

1.

3.

2.

5.

3.

8.

2.

2.

4.

3.

8.

2.

5.

Base Parameter

Case* Name

.143E-01 DCFI( 1)

.640E+00 DCFI( 2)

.606E+00 DCFI( 3)

.345E-05 DCFI( 4)

.622E+01 DCFI( 5)

.510E-04 DCFl( 6)

.006E+00 DCFi( 7)

.0OOE+00 DCFi( 8)

.000E+00 DCFi( 9)

.830E-04 DCF2( 1)

.090E-06 DCF2( 2)

.350E-08 Cl4GInhDCF

.190E-04 DCF2( 3)

.190E-05 DCF2( 4)

.210E-04 DCF2( 5)

.430E-01 DCF2( 7)

.400E-08 DCF2( 8)

.620E-06 DCF3( 1)

.090E-06 DCF3( 2)

.690E-05 DCF3( 3)

.OO0E-05 DCF3( 4)

.480E-06 DCF3( 5)

.610E-04 DCF3( 7)

.400E-08 DCF3( 8)

.500E-01 RTF( 1,1)

.OOOE-03 RTF( 1,2)

.500E-02 RTF( 1,3)

.500E+00 RTF( 2,1)

.lOOE-02 RTF( 2,2)

.'00E-02 RTF( 2,3)

.OOOE-02 RTF( 3,1)

.OOOE-02 RTF( 3,2)

OOOE-03 RTF( 3,3)

OOOE-02 RTF( 4,1)

000E-02 RTF( 4,2)

.ODE-03 RTF( 4,3)

500E-03 RTF( 5,1)

OOOE-03 RTF( 5,2)

.OOOE-05 RTF( 5,3)

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

Ag-l(

Ag-l(

Ag-i1

C-14

C-14

C-14

Co-6G

Co-6(

Co-6G

Cs-li

Cs-li

01 m+ D

08m+D

08Gi0+D

t

0
0
0

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg) /(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

37+D

37+D
37+D

0Eu-152

Eu-152

Eu-152 l
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Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 12 & FGR 11

Menu j Parameter

D-34

D-34

D-34

D-34

D-34

D-34

D-34

Gd-152

Gd-152

Gd-152

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

H-3

H-3

H-3

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Ag-108m+D , fish

D-5 Ag-108m+D , crustacea and mollusks

D-5

D-5 C-14 , fish

D-5 C-14 , crustacea and mollusks

D-5

D-5 Co-60 , fish

D-5 Co-60 , crustacea and mollusks

D-5

D-5 Cs-137+D , fish

D-5 Cs-137+D , crustacea and mollusks

D- u-152 ,fish

D- 5 u-152 , crustacea and mollusks

D-5

D-5 Gd-152 , fish

D-5 Gd-152 , crustacea and mollusks

D-5

D-5 H-3 , fish

D-5 H-3 , crustacea and mollusks

+

Current

Value#

2.500E-03

2.000E-03

2.000E-05

4.800E+00

1.200E-02

1.000E-02

5.000E+00

7.700E+02

5.000E+04

9.100E+03

3.000E+02

2.000E+02

2.000E+03

1.000E+02

5.000E+01

1.000E+03

2.500E+01

1.000E+03

1.000E+00

1.000E+00

Base Paramet

Case* Name

2.500E-03 RTF( 7,

2.000E-03 RTF( 7,

2.000E-05 RTF( 7,

4.800E+00 RTF( 8,

1.200E-02 RTF( 8,

1.000E-02 RTF( 8,

5.000E+00 BIOFAC(

7.700E+02 BIOFAC(

5.000E+04 BIOFAC(

9.100E+03 BIOFAC(

3.000E+02 BIOFAC(

2.000E+02 BIOFAC(

2.000E+03 BIOFAC(

1.000E+02 BIOFAC(

5.000E+01 BIOFAC(

1.000E+03 BIOFAC(

2.500E+01 BIOFAC(

1.000E+03 BIOFAC(

1.000E+00 BIOFAC(

1.000E+00 BIOFAC(

:er

1 )

2)

3)

1,)

2)

'3)

1,i)

1,2)

2,1)

2,2)

3,3)

3,2)

4,1)

4,2)

5, 1

5,2)

7,1)

7,2)

8,1)

8,2)

#For DCFl~xxx) only, factors are for infinite depth & area. See ETFG table in

*Base Case means Default.Lib w/o Associate Nuclide contributions.

Ground Pathway of Detailed Report.
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Summary : RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Site-Specific Parameter Summary

menu Parameter

Roll

Roll

R011

Roll

Roll

R011

R011

Roll

Roll

R011

R011

R011
R011

Roll

R011

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

Area of contaminated zone (mr*2)

Thickness of contaminated zone (m)

Fraction of contamination that is submerged

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times

Times

Times

Times

Times

Times

Times

Times

for

for

for

for

for

for

for

for

calculations

calculations

calculations

calculations

calculations

calculations

calculations

calculations

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

Ag-108m

C-14

Co-60

Cs-137

Eu-152

H-3

Ag-108m

C-14

Co-60

Cs-137

Eu-152

H-3

User

Input

5.000E+01

1.OOOE+00

0.000E+00

not used

1.500E+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03

not used

not used

4.760E+01

1.0206+01

3.300E+00

2.000E+00

6.000E-01

1.900E+00

not used

not used

not used

not used

not used

not used

5.000E+00

1.500E+00

1.000E-03

1.500E+00

1.000E-03

4.000E-01

2.000E-01

1.000E+01

5.300E+00

2.000E+00

8.000E+00

5.000E-01

1.000E+00

2.000E-01

overhead

2.000E-01

not used

not used

not used

not used

Default

1.000E+04

2.000E+00

0.000E+00

1.000E+02

3.000E+01I

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0006+00

0.OOOE+00

0.000E+00

0.000E+00

1.500E+00

1.000E-03

1.500E+00

1.000E-03

4.000E-01

2.000E-01

1.000E+01

5.300E+00

2.000E+00

8.000E+00

5.000E-01

1.000E+00

2.000E-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

Used by RESRAD

(If different from user input)

Parameter

Name

AREA

THICKO

SUBMFRACT

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T( 4)

T( 5)

T( 6)

T( 7)

T( 8)

T( 9)

T(10)

S1(1)

S1(2)

SI1(3)

ISl(4)
S1(5)
SlI(8)

IWi) 1)
Wl( 2)

Wl( 3)

Wl( 4)

Wi( 5)

Wl( 8)

COVERO

DENSCV
VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

HU IID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

R013 Cover depth (m)

R013 Density of cover material (g/cm**3)

R013 Cover depth erosion rate (m/yr)

R013 Density of contaminated zone (g/cm-3)

R013 Contaminated zone erosion rate (m/yr)

R013 Contaminated zone total porosity

R013 Contaminated zone field capacity

R013 Contaminated zone hydraulic conductivity (m/yr)

R013 Contaminated zone b parameter

R013 Average annual wind speed (m/sec)

R013 Humidity in air (i/mi÷3)

R013 Evapotranspiration coefficient

R013 Precipitation (m/yr)

R013 Irrigation (m/yr)

R013 Irrigation mode

R013 Runoff coefficient

R013 Watershed area for nearby stream or pond (mar2)

R013 Accuracy f.or water/soil computations

R014 Density of saturated zone (g/cm**3)

R014 Saturated zone total porosity
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Summary : RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Site-Specific Parameter Summary (continued)

Parameter

R014

R014

R014

R014

R014

R014

R014

R014

R014

±
Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (ME)

Well pumping rate (in" 3/yr)

R015

R015

R015

R015

R015

R015

R015

R015

R016

R016
RO160

ROS

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016I

NM

Ur

Ur

Ur

Ur

Ur

Ur

Ur

mber

nsat.

tsat.

tsat.

rsat.

tsat.

tsat.

rsat.

of unsaturated zone strata

zone 1, thickness (m)

zone 1, soil density (g/cm*"3)

zone 1, total porosity

zone 1, effective porosity

zone 1, field capacity

zone 1, soil-specific b parameter

zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Ag-108m

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for C-14

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Co-60

Contaminated zone (cmr*3/g)

Unsaturated zone 1 (cm"3/g)

Saturated zone (cm"3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Cs-137

Contaminated zone (c *3/g)

Unsaturated zone 1 (cmh*3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

User

Input

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

riot used

not used

not used

not used

0.0006E+0

not used

not used

0.000E+O0

0.0000E+

O.000E+Oi

not used

not used

0.000E+0

I0.000E+0

1.000E+0.

not used

not used

0.000E+0

I0.000E+0

4.600E+0D

not used

not used

0.000E+0

0.0006--C

0

0

0

3

0

0
3

0

0

3

0

0

Default

2.000E-01

2.000E-01

1.000E+02

2.000E-02

5.300E+00

1.000E-03

1.000E+01

ND

2.500E+02

1

4.000E+00

1.500E+00

4.000E-01

2.000E-01

I2.000E-01
5.300E+00

1.000E+01

0.000E+00

0.000E+00

0.000E+01

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000OE+00

0.000E+00

1.000E+03

I 1.000E+03

1.000E+03

0.000E+00

0.000E+00

4.600E+03

4.600E+03

4.600E+03

0.000E+0C

0.000E+0C

Used by RESRAD

(If different from user input)

1.558E+00

not used

1.558E+00

not used

3.333E-04

not used

7.246E-05

not used

Parameter
Name

EPSZ

FCSZ

HCSZ

HGWT

BSZ

VWT

DWIBWT

MIODEL

UW

NS

DENSUZL()

TPUZ(1)

EPUZ (1)

FCUZ(1)

BUZ(1)
HCUZ (l1)

DCNUCCD( 1)

DCNUCU( 1,:

DCNUCS ( 1)

ALEACH) 1)

SOLDBK (1)

DCNUCC) 2)
DCNUCU ( 2,

DCNUCS) 2)

ALEACH) 2)

SOLUBK( 2)

DCNUCC) 3)

DCNUCUD 3,:

DCNUCS) 3)

ALEACH) 3)

SOLUBKD 3)

DCNUCC) 4)

DCNUCUD 4,

DCNUICS 4)

ALEACHR 4)
SODLUBK (4 )

1)

I)

1)
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Summary RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

i

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Distribution coefficients for Eu-152

Contaminated zone (cml*3/g)

Unsaturated zone I (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for H-3

Contaminated zone (cml*3/g)

Unsaturated zone 1 (cm+*3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Gd-152

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m*3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of tirme spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

User

Input

-1.OOOE+00

not used

not used

0.000E+00

0.000E+00

0.000E+00

not used

not used

0.000E+00

0.000E+00

I-i.000E+00

not used

not used

I 0.000E+00
0.000-E+00

I 1.140E+04

I 1.0006-04

2.500E+01

4.000E-01

7.OOOE-01

5.710E-02

5.710E-02

I 1.000E+00

not used
not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

I not used

Default

1-1.000E+00
-1. 000E+00

1-i.000E+00

0.000E+00

0.000E+00

0.O000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

1-1.000OE+00
1-1.000E+00

1-1.000E+00

0.000E+00

0.000E+00

8 400E+03

1 .000E-04

3. 000E+01

4 .0006-01

7 .000E-01

5. O0E-01

2.500E-01

I 1.000E+00

5.000E+01

7.071E+01

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.O006E+00

0.O00E+00

0.000E+00

Used by RESRAD

(If different from user input)

8.249E+02

4.040E-04

not used

1.558E+00

not used

8.249E+02

4.040E-04

not used

>0 shows circular AREA.

Parameter

Name

DCNUCC( 5)

DCNUCU( 5,:

DCNUCS( 5)

ALEACH( 5)

SOLUBK( 5)

DCNUCC( 8)

DCNUCU( 8,

DCNUCS( 8)

ALEACH( 8)

SOLUBK( 8)

DCNUCC( 7)

DCNUCU( 7,

DCNUCS( 7)

ALEACH) 7)

SOLUBK( 7)

INHALR

MLINH

ED

SHF3

SHF1

FIND

FOTD

FS

RAD SHAPE)

RAD SHAPE(

RAD SHAPE)

RAD SHAPE)

PAD SHAPE)

RAD SHAPE)

RAD SHAPE)

RAD SHAPE)

RAD SHAPE)

RAD SHAPE(l

RAD SHAPE(l

RAD SHAPE(l

1)

i)

Outer annular radius

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

annular

annular

annular

annular

annular

annular

annular

annular

annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

m),

im),

(M)

Wm

Wm

Wm

Wm

Wm

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

1:

2:

3:

4:

5:

6:
7:

8:

9:

10:

11:

12:

I)

2)

3)

4)

5)

6)

7)

8)

9)

.0)

.1)

.2)

R017 Outer annular

R017 Outer annular
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Summary RESRAD Default Parameters

File C:\USERS\THAqSEN\DESKTOP\U OF MI\WORKER.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

Men4 Parameter Input Default (If different from user input) Name

R017 Fractions of annular areas within AREA:

R017 Ring 1 not used 1.000E+00 --- FRACA( 1)

R017 Ring 2 not used 2.732E-01 --- FRACA( 2)

R017 Ring 3 not used 0.000E+00 --- FRACA( 3)

R017 Ring 4 not used 0.000E+00 -- FRACA( 4)

R017 Ring 5 not used 0.000E+00 - FRACA( 5)

R017 Ring 6 not used 0.000E+00 --- FRACA( 6)

R017 Ring 7 not used 0.000E+00 --- FRACA( 7)

R017 Ring 8 not used 0.000E+00 -- FRACA( 8)

R017 Ring 9 not used 0.000E+00 --- FRACA( 9)

R017 Ring 10 not used 0.000E+00 --- FRACA(10)

R017 Ring 11 not used 0.000E+00 --- FRACA(II)

R017 Ring 12 not used 0.000E+00 --- FRACA(12)

R018 Fruits, vegetables and grain consumption (kg/yr) not used 1.600E+02 - DIET(l)

R018 Leafy vegetable consumption (kg/yr) not used 1.400E+01 --- DIET(2)

R018 Milk consumption (L/yr) not used 9.200E+01 --- DIET(3)

R018 Meat and poultry consumption (kg/yr) not used 6.300E+01 -- DIET(4)

R018 Fish consumption (kg/yr) not used 5.400E+00 --- DIET(5)

R018 Other seafood consumption (kg/yr) not used 9.000E-01 --- DIET(6)

R018 Soil ingestion rate (g/yr) 0.000E+00 3.650E+01 --- SOIL

R018 O Drinking water intake (L/yr) not used 5.100E+02 --- DWI

ROi ontamination fraction of drinking water not used 1.000E+00 FDW

R01, Contamination fraction of household water not used 1.000E+00 -- FHHW

R018 Contamination fraction of livestock water not used 1.000E+00 --- FLW

R018 Contamination fraction of irrigation water not used 1.000E+00 --- FIRW

R018 Contamination fraction of aquatic food not used 5.000E-01 --- FR9

R018 Contamination fraction of plant food not used 1-1 --- FPLANT

R018 Contamination fraction of meat not used 1-1 -- FMEAT

R018 Contamination fraction of milk not used -1 --- FMILK

R019 Livestock fodder intake for meat (kg/day) not used 6.800E+01 LFI5

R019 Livestock fodder intake for mill: (kg/day) not used 5.500E+01 --- LFI6

R019 Livestock water intake for meat (L/day) not used 5.006E+01 LWI5

R019 Livestock water intake for milk (L/day) not used 1.600E+02 LWI6

R019 Livestock soil intake (kg/day) not used 5.000E-01 --- LSI

R019 Mass loading for foliar deposition (gI/m*3) not used 1.000E-04 --- MLFD

R019 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 DM

R019 Depth of roots (m) not used 9.000E-01 --- DROOT

R019 Drinking water fraction from ground water not used 1.000E+00 --- FGWDW

R019 Household water fraction from ground water not used 1.000E+00 --- FGWHH

R019 Livestock water fraction from ground water not used 1.000E+00 --- FGWLW

R019 Irrigation fraction from ground water not used 1.000E+00 --- FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m÷2) not used 7.000E-01 --- YV(1)

R19B Wet weight crop yield for Leafy (kQ/m**2) not used 1.500E+00 --- YV(2)

Rl9B Wet weight crop yield for Fodder (kg/mr"2) not used 1.100E+00 --- YV(3)

Rl rowing Season for Non-Leafy (years) not used 1.700E-01 TE(1)

Rl9• rowing Season for Leafy (years) not used 2.500E-01 -- TE(2)

R19B Growing Season for Fodder (years) not used 8.000E-02 --- TE(3)
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Summary RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Site-Specific Parameter Summary (continued)

Menu I Parameter

RlBI Translocation Factor for Non-Leafy

R19B Translocation Factor for Leafy

R19B Translocation Factor for Fodder

RP9B Dry Foliar Interception Fraction for Non-Leafy

R19B Dry Foliar Interception Fraction for Leafy

R19B Dry Foliar Interception Fraction for Fodder

R19B Wet Foliar Interception Fraction for Non-Leafy

RI9B Wet Foliar Interception Fraction for Leafy

RP9B Wet Foliar Interception Fraction for Fodder

Rl9B Weathering Removal Constant for Vegetation

C14 C-12 concentration in water (g/cm* 3)

C14 C-12 concentration in contaminated soil (g/g)

C14 Fraction of vegetation carbon from soil

C14 Fraction of vegetation carbon from air

C14 C-14 evasion layer thickness in soil (m)

C14 C-14 evasion flux rate from soil (C/sec)

C14 C-12 evasion flux rate from soil (1/sec)

C14 Fraction of grain in beef cattle feed

C14 Fraction of grain in millk cow feed

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain

STOR Leafy vegetables

STOR Milk

STOR Meat and poultry

STOR Fish

STOR Crustacea and mollusks

STOR Well water

STOR Surface water

STOR Livestock fodder

R021 Thickness of building foundation (m)

R021 Bulk density of building foundation (g/cm÷*3)

R021 Total porosity of the cover material

R021 Total porosity of the building foundation

R021 Volumetric water content of the cover material

R021 Volumetric water content of the foundation

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material

R021 in foundation material

R021 in contaminated zone soil

R021 Radon vertical dimension of mixing (m)

R021 Average building air exchange rate (1/hr)

R021 Height of the building (room) (m)

R021 Building interior area factor

R021 Building depth below ground surface (m)

R021 Emanating power of Rn-222 gas

R021 Emanating power of Rn-220 gas

TITL Number of graphical time points

User

Input

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

2.OOOE-05

3.OOOE-02

2.000E-02

9.800E-01

3.OOOE-01

7.000E-07

1.000E-10

8.000E-01

2.000E-01

1.400E+01

1.000E+00

1.OOOE+00

2.000E+01

7.000OE+00

7.000E+00

1.000E+00

1.000E+00

4.500E+01

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

32

Default

1.000E-01

1.000E+00

1.000E+00

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.000E+01

2.000E-05

3.000E-02

2.000E-02

9.800E-01

3.000E-01

7.000E-07

1.000E-10

8.000E-01

2.000E-01

1.400E+01

1.000E+00

1.OOOE+00

2.000E+01

7.000E+00

7.000E+00

1.0005+00

1.000E+00

4.500E+01

1.500E-01

2.400E+00

4.000E-01

1.000E-01

5.000E-02

3.000E-02

2.000E-06

3.000E-07

2.000E-06

2.OOOE+00

5.000E-01

2.500E+00

0.000E+00

1-1.000E+00

2.500E-01

1.500E-01

Used by RESRAD

(If different from user input)

Parameter

Name

TIV(l)

TIV(2)

TIV(3)
RDRY (1)

RDRY(2)

RDRY(3)
RWET (i)

RWET(2)

RWET(3)

WLAM

C12WTR

C12CZ

CSOIL

CAIR

DMC

EVSN

REVSN

AVFG4

AVFG5

STOR T(1)

STOR T(2)

STOR T(3)

STOR T(4)

STOR T(5)

STOR T(6)

STOR T(7)

STOR T(8)

STORT(9)

FLOOR1

DENSFL

TPCV

TPFL

PH20CV

PH2OFL

DIFCV

DIFFL

DIFCZ

HMIX

REXG

HM4

FAI

DMFL

EMANA(l)

EMANA(2)

NPTS

0
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Summary : RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Site-Specific Parameter Summary (continued)

User I I Used by RESRAD I Parameter

Input I Default I (If different from user input) I NameParameter

I I I I I
TITL Maximum number of integration points for dose 17 --- i --- LYMAX

TITL Maximum number of integration points for risk j 1 --- I --- KYMAX

Summary of Pathway Selections

Pathway User Selection

1-- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion suppressed

4 -- meat ingestion suppressed

5 -- milk ingestion suppressed

6 -- aquatic foods suppressed

7 -- drinking water suppressed

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active
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Summary RESRAD Default Parameters

File : C:\USERS\THAqSEN\DESKTOP\U OF MI\WORKER.RAD

Contaminated Zone Dimensions

Area:

Thickness:

Cover Depth:

50.00 square meters

1.00 meters

5.00 meters

Initial Soil Concentrations, pCi/g

Ag-108m 4.760E+01

C-14 1.020E+01

Co-60 3.300E+00

Cs-137 2.000E+00

Eu-152 6.000E-01

H-3 1.900E+00

Basic

Total Mixture Sum M(t)

Total Dose TDOSE(t), mrem/yr

Radiation Dose Limit = 2.500E+01 mrem/yr

= Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00

TDOSE(t): 1.777E-25 1.576E-25

M(t): 7.107E-27 6.303E-27

3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

1.239E-25 5.350E-26 4.879E-27 2.965E-30 0.000E+00 0.00OE+00

4.958E-27 2.140E-27 1.952E-28 1.186E-31 0.000E+00 0.000E+00

Max*:imum TDOSE(t): 1.777E-25 mrem/yr at t = 0.000E+00 years
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Summary RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Total Dose Contributions TDOSE(i,pt) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation e:*:cludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ag-108m 0.OOOE+00 0.0000 0.000E+00 0.0000 0.0OOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

C-14 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Co-60 1.775E-25 0.9991 0.OO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.OO0E+00 0.0000 0.OOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

Eu-152 1.587E-28 0.0009 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OODE-00 0.0000

H-3 D.D00E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

Total 1.777E-25 1.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE÷00 0.0000 0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.OOOE+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ag- I 0.000E+00 0.0000

C-14 0.000E+00 0.0000

Co-6O 0.000E+00 0.0000

Cs-137 0.OOOE+00 0.0000

Eu-152 0.OOOE+00 0.0000

H-3 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.O0E+00 0.0000

0.OOOE+00 0.0000

1.775E-25 0.9991

0.000E+00 0.0000

1.587E-28 0.0009

0.000E+00 0.0000

1.777E-25 1.0000

'Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr

Ag-108m 0.000E+00

C-14 0.000E+00

Co-60 1.574E-25

Cs-137 0.000E+00

Eu-152 1.525E-28

H-3 0.000E+00

Total 1.576E-25

fract.

0.0000

0.0000

0.9990

0.0000

0.0010

0.0000

1.0000

Inhalation

mrem/yr fract.

0.000OE+00 0.0000

O.O000+00 0.0000

0.000±+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000OE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr

0.000OE+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000OE+00

0. 000E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O006+00 0.0000

Mi 1 k

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways

Fish Radon Plant Meat Milk:

Radio-

Nuclide mrem/yr

Ag-108m 0.000E+00

C-14 0.000E+00

Co-60 0.000E+00

Cs-137 0.000E+00

Eu-152 0.000E+00

H-3 0.000E+00

Total 0.000E+00

fract.

0. 0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

fract.

0. 0000

0.0000

0.0000

0.0000

0.0000

0.0000

0. 0000

mrem/yr fract.

0.000-E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

mrem/yr

0.O00E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000+E00

0.000E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways'

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

1.574E-25 0.9990

0.000E+00 0.0000

1.525E-28 0.0010

0.000Et00 0.0000

1.576E-25 1.0000

*Sum of all water independent and dependent pathways.
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Summary RESRAD Default Parameters

File C:\USERS\THA4SEN\DESKTOP\U OF MI\WORKER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Mi 1: Soil

Radio-

Nuclide

Ag-108m

C-14

Co-60

Cs-137

Eu-152

H-3

Total

mrem/yr fract.

O.O00E+00 0.0000

O.O00E+00 0.H000

1.238E-25 0.9989

0.000E+00 0.0000

1.408E-28 0.0011

0.000E+00 0.0000

1.239E-25 1.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.O00g+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.0000+00 0.0000

0.0000+00 0.0000

O.O000+00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+0- 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ag-1I 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.000E+00 0.0000

0.0000+00 0.0000

1.238E-25 0.9989

0.000E+00 0.0000

1.408E-28 0.0011

0.000E+00 0.0000

1.239E-25 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon) 0
Ground

Radio-

Nuclide mrem/yr fract.

Ag-108m 0.000E+00 0.0000

C-14 0.OOOE+00 0.0000

Co-60 5.340E-26 0.9980

Cs-137 0.000OE+00 0.0000

Eu-152 1.066E-28 0.0020

H-3 0.000E+00 0.0000

Total 5.350E-26 1.0000

Inhalation Radon Plant Meat Milk

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000OE+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000OOE+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mreia/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ag-108m 0.000E+00 0.0000

C-14 0.000E+00 0.0000

Co-60 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000

H-3 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000OE+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000OE+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.000OOE+00 0.

0.000E+00 0.0000

5.340E-26 0.9980

0.000E+00 0.0000

1.066E-28 0.0020

0.000E+00 0.0000

5.350E-26 1.0000

'Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File : C:\USERS\THA4SEN\DESKTOP\U OF MI\WORKER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- ----

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ag-108m 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Co-60 4.831E-27 0.9901 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-152 4.808E-29 0.0099 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000OE+00 0.0000 0.000E+00 0.0000

H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 4.879E-27 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y"r fract. mrem/yr fract.

Ag--- 0 +00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000-E00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Milk All Pathways*

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

4.831E-27 0.9901

0.000E+00 0.0000

4.808E-29 0.0099

0.000E+00 0.0000

4.8796-27 1.0000

+Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon) 0
Ground

Radio-

Nuclide mrem/yr fract.

Ag-108m 0.000E+00 0.0000

C-14 0.000E+00 0.0000

Co-60 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 2.965E-30 1.0000

H-3 0.000E+00 0.0000

Total 2.965E-30 1.0000

Inhalation

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ag-108m 0.000E+00 0.0000

C-14 0.000E+00 0.0000

Co-60 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000

H-3 0.000E+00 0.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathwaysa

mrem/yr fract.

0.000E+00 0.0

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

2.965E-30 1.0000

0.0006E+00 0.0000

2.965E-30 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ag-108m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ini1

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000-E+00

0. OOOE+00

0. OOOE+00

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.OOOE+02 years

Water Dependent Pathways

Water Fish Radon

Radio-

Nuclide mrem/yr

A90 .0E00

C-14 0.OOOE+00

Co-60 0.000E+00

Cs-137 0.000E+00

Eu-152 0.000E+00

H-3 0.000E+00

Total 0.000E+00

fract.

0. 0000

0.0000

0.0000

0. 0000

0.0000

0.0000

0.0000

mrem/yr fract.

0.0OOE+00 0.0000

0.000E+00 0.0000

0.000-E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E÷00 0.0000

mrem/yr

0. 000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0. C)000

0. 0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000-E00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr

0. 000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000--E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Meat Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+O0 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.00OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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Summary RESRAD Default Parameters

File C:\USERS\THAISEN\DESKTOP\U OF MI\WORKER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon) 0
Ground

Radic-

Nuclide mrem/yr fract.

Ag-108m 0.000E+00 0.0000

C-14 0.000E+00 0.0000

Co-60 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000

H-3 0.000E+00 0.0000

Total 0.000E+00 0.0000

Inhalation

mref/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000OE+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

Radio-

Nuclide

Ag-l0m

C-14

Co-60

Cs-137

Eu-152

H-3

Total

Water

mrem/yr fract.

0.000OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000-E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Fish

mrer/yr fract.

0.000E+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000OE+00 0.0000

0.000-+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000OE+00 0.0000

All Pathways'

mrem/yr fract

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00E+00 0.0000

0.000OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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Summary RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

P0*t Product

(i) (j)

Ag-108m+D Ag-108m+D

Thread

Fraction

DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000±+01 1.000E+02 3.000E+02 1.000E+03

1.000E+00 1.171E-32 2.489E-33 1.123E-34 2.196E-39 0.000E+00 0.000E+00 0.000OE+00 0.000E+00

1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00C-14 C-14

Co-60 Co-60 1.000E+00 5.380E-26 4.771E-26 3.752E-26 1.618E-26 1.464E-27 3.261E-31 1.198E-41 0.000E+00

Cs-137+D Cs-137+D 1.000E+00 3.404E-32 3.453E-32 3.392E-32 3.187E-32 2.666E-32 1.427E-32 2.393E-33 4.624E-36

Eu-152 Eu-152 7.208E-01 1.907E-28 1.832E-28 1.692E-28 1.281E-28 5.776E-29 3.561E-30 1.243E-33 1.401E-45

Eu-152

Gd-152

7ZDSR (i)

2.792E-01 7.385E-29 7.097E-29

2.792E-01 0.000E+00 0.000E+00

7.385E-29 7.097E-29

6.554E-29 4.960E-29 2.237E-29 1.379E-30

0.000E+00 0.000E+00 0.000E+00 0.000E+00

6.554E-29 4.960E-29 2.237E-29 1.379E-30

0.000E+00 0.000E+00 0.000E+00 0.000E+00

-life • 30 days) daughters.

4.814E-34 0.000E+00

0.000E+00 0.000E+00

4.814E-34 0.000E+00

0.0006+00 0.000E+00H-3 H-3 1.000E+00 0.000E+00 0.000E+00

The DSR includes contributions from associated (half-

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit - 2.500E+01 mrem/yr

(i) t= 0.000E+00 1.000E+00

Ag-08m *2.609E+13 *2.609E+13

C-14 '4.455E+12 '4.455E+12

Co-60 *1.132E+15 ÷1.132E+15

Cs-137 ÷8.704E+13 *8.704E+13

Eu-152 *1.765E+14 *1.765E+14

H-3 *9.597E+15 *9.597E+15

'At specific activity limit

3.000E+00

2 2.609E+13

"4.455E+12

1I.132E+15

"8.704E+13

*1.765E+14

* 9.597E+15

1.000E+01

* 2. 609E+13

* 4.455E+12

*1.132E+15

*8.704E+13

*1.765E+14

'9.597E+15

3.000E+01

2 2.609E+13

14.455E+12

* I.132E+15

* 8.704E+13

*1.765E+14

* 9.597E+15

1.000E+02

2.609E+13

"4.455E+12
*1.332E+15

"8.704E+13

*1.765E+14

"9.597E+15

3.000E+02

*2.609E+13

* 4.455E+12

* I.132E+15

b. 704E+13

1.765E+14
*9.597E+-5

1 .000E+03

?2.609F+13

"4.455E+12
I .132E+15

'8.704E+13

*1.765E+14

"9.597E+15

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 0.000OE+00 years

Nuclide Initial

(i) (pCi/g)

Ag-108m 4.760E+01

C-14 1.020E+01

Co-60 3.300E+00

Cs '. 0006E+00

EuAW6.000E-01

H-3 1.900E+00

tmin

(years)

0.0006+00

0.000OE+00

0.O00E+00

0.O00E+00

0.O00E+00

0.O00E+00

DSR(i,trrin) G(i,tmin) DSR(i,tma:.:) G(i,tma:.:)

(pCi/g) (pCi/g)

0.000E+00 *2.609E+13 0.000E+00 *2.609E+13

0.000E+00 *4.455E+12 0.000E+00 "4.45SE+12

5.380E-26 11.132E+15 5.380E-26 *1.132E+15

0.000E+00 "8.704E+13 0.000E+00 '8.704E+13

2.645E-28 ÷1.765E+14 2.645E-28 *1.765E+14

0.000E+00 *9.597E+15 0.000E+00 19.597E+15

*At specific activity limit
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Summary RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\WORKER.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i) DOSE(j,t), mrem/yr

(j) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000-E+0l

Ag-108m Ag-108m 1.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+-0 0.000E+00

C-14 C-14 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Co-60 Co-60 1.000E+00 1.775E-25 1.574E-25 1.238E-25 5.340E-26 4.831E-27

Cs-137 Cs-137 1.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00

Eu-152 Eu-152 7.208E-01 1.144E-28 1.099E-28 1.015E-28 7.683E-29 3.466E-29

Eu-152 Eu-152 2.792E-01 4.431E-29 4.258E-29 3.932E-29 2.976E-29 1.342E-29

Eu-15
2 

:DOSE(j) 1.587E-28 1.525E-28 1.408E-28 1.066E-28 4.808E-29

Gd-152 Eu-152 2.792E-01 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00

H-3 H-3 1.000E+00 0.000E+00 0.000-+00 0.000E+00 0.000E+00 0.000E+00

THF(i) is the thread fraction of the parent nuclide.

0

1.000E+02 3.000E+02

0.0006+00 0.000E+00

0.0006+00 0.000E+00

0.000E+00 0.000E+00

0.000E+00 0.000E+00

2.137E-30 0.000E+00

8.277E-31 0.000E+00

2.965E-30 0.000E+00

0.000E+00 0.000E+00

0.000E+00 0.000E+00

1.000E+03

0. 000E+00

0.000E+00

0. 0006+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

0.000E+00

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i) S(j,t), pCi/g

(j) M i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Ag-10m Ag-108m 1.000E+00 4.760E+01 9.968E+00 4.371E-01 7.718E-06 1.029E-19 0.000E+00 0.000E+00 0.000E+00

C-14 C-14 1.000E+00 1.020E+01 2.147E+00 9.517E-02 1.744E-06 5.103E-20 0.000E+00 0.000E+00 0.000E+00

Co-60 Co-60 1.000E+00 3.300E+00 2.892E+00 2.222E+00 8.830E-01 6.322E-02 6.208E-06 2.197E-17 0.000E+00

Cs-137 Cs-137 1.000E+00 2.000E+00 1.954E+00 1.866E+00 1.586E+00 9.978E-01 1.970E-01 1.911E-03 1.719E-10

Eu-152 Eu-152 7.208E-01 4.325E-01 4.104E-01 3.696E-01 2.561E-01 8.979E-02 2.292E-03 6.434E-08 7.544E-24

Eu-152 Eu-152 2.792E-01 1.675E-01 1.590E-01 1.432E-01 9.919E-02 3.478E-02 8.876E-04 2.492E-08 2.922E-24

Eu-152 XS(j): 6.000E-01 5.694E-01 5.127E-01 3.553E-01 1.246E-01 3.179E-03 8.926E-08 1.047E-23

Gd-152 Eu-152 2.792E-01 0.000E+00 1.047E-15 2.983E-15 8.350E-15 1.613E-14 1.975E-14 1.832E-14 1.3806E-14

H-3 H-3 1.0006E00 1.900E+00 3.782E-01 1.499E-02 1.856E-07 1.771E-21 0.000E+00 0.000E+00 0.000E+00

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 0.46 seconds
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Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 12 & FGR ii

Current

Value#

Base Parameter

Case* NameParameter

A-i

A-i

A-i

A-I

A-i

A-I

A-I

A-I

A-I

A-I

B-I

B-I

B-I

B-I

B-I

B-i

B-I

B-i

B-i

D-i

D-I

D-I

D-I

D-I

D-I

D-I

D-I

DCF's for external ground radiation, (mrem/yr)/(pCi/g)

Ag-108 (Source: FGR 12)

Ag-108m (Source: FGR 12)

Ba-137m (Source: FGR 12)

C-14 (Source: FGR 12)

Co-60 (Source: FGR 12)

Cs-137 (Source: FGR 12)

Eu-152 (Source: FGR 12)

Gd-152 (Source: FGR 12)

H-3 (Source: FGR 12)

Dose conversion factors for inhalation, mrem/pCi:

Ag-108m+D

C-14(p) (Class: ORGANIC)

C-14(g) (Class: C02)

Co-60

Cs-137+D

Eu-152

Gd-152

H-3

Dose conversion factors for ingestion, mrerm/pCi:

Ag-108m+D

C-14

Co-60

Cs-137+D

Eu-152

Gd-152

H-3

1. 143E-01

9.640E+00

3.606E+00

1 .345E-05

1. 622E+01

7. 510E-04

7.006E+00

0.000E+00

0.000OE+00

2.830E-04

2.090E-06

2.350E-08

2. 190E-04

3. 190E-05

2.210E-04

2.430E-01

6.4 00E-08

7.620E-06

2.090E-06

2. 690E-05

5.000E-05

6.480E-06

1 . 610E-04

6.400E-08

1. 500E-01

3.000E-03

2. 500E-02

5.500E+00

3.100E-02

I.200E-02

8.000E-02

2.000E-02

2.000E-03

4.000E-02

3.000E-02

8.000E-03

2.500E-03

2.000E-03

5. 000E-05

1. 143E-01

9.640E+00

3.6068+00

1 345E-05

1 622E+01

7. 510E-04

7 .006E+00

0. 000E+00

0. 000+00

2.830E-04

2.090E-06

2.350E-08

2.190E-04

3. 190E-05

2 .210E-04

2.430E-01

6.400E-08

7.620E-06

2.090E-06

2.690E-05

5.000E-05

6.480E-06

1. 610E-04

6.400E-08

1.500E-01

3.000E-03

2.500E-02

5.500E+00

3. 100E-02

1.200E-02

8.000E-02

2.000E-02

2.000E-03

4.000E-02

3.000E-02

8.000E-03

2.500E-03

2.000E-03

5.000E-05

DCFi

DCFI

DCFI

DCFI

DCFl

DCFI

DCFI

DCFi

DCFI

DCF2

DCF2

CI4GIi

DCF2(

DCF2(

DCF2(

DCF2(

DCF2(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3(

DCF3S

DCF3(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

I)

2)

3)

4)

5)

6)

7)
8)

9)

Food transfer factors:

1i)

2)

nhDCF

3)

4)

5)

7)
8)

2)

4)
5)

7)
8)

i, i(

1,2)

1,3)

2,1)

2,2)
2,3)

3,1)

3,2)

3,3)

4, 1)

4,2)

4,3)

5,1)

5,2)

5,3)

D-34 Ag-108m+D

D-34 Ag-108m+D

D-34 Ag-108m+D

D-34

D-34 C-14

D-34 C-14

D-34 C-14

D-34

D-34 Co-60

D-34 Co-60

D-34 Co-60

D-34

D-34 Cs-137+D

D-34 Cs-137+D

D-34 Cs-137+D

D-34

D-34 Eu-152

D-34 Eu-152

D-34 Eu-152

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

s
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Dose Conversion Factor (and Related) Parameter Surmmary (continued)

-Dose Library: FGR 12 & FGR 11

Parameter

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Gd-152

Gd-152

Gd-152

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/l:g)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

H-3

H-3

H-3

Bioaccumulation factors, fresh water, L/kg:

Ag-108m+D , fish

Ag-108m+D , crustacea and mollusks

C-14 , fish

C-14 , crustacea and mollusks

Co-60 , fish

Co-60 , crustacea and mollusks

+

Current

Value#

2.500E-03

2.000E-03

2.000E-05

4.800E+00

1.200E-02

1.OOOE-02

5.000E+00

7.700E+02

5.000E+04

9.100E+03

3.OOOE+02

3.000E+02

2.000E+03

1.OOOE+02

5.000E+01

1.000E+03

2.500E+01

1.000E+03

1.000E+00

1.000E+00

Base Parameter

Case* Name

2.500E-03 RTF( 7,1)

2.000E-03 RTF( 7,2)

2.000E-05 RTF( 7,3)

4.800E+00 RTF) 8,1)

1.200E-02 RTF( 8,2)

1.000E-02 RTF( 8,3)

5.000E+00 BIOFAC( 1

7.700E+02 BIOFAC( 1

5.000E+04 BIOFAC( 2

9.100E+03 BIOFAC( 2

3.000E+02 BIOFAC( 3

2.000E+02 BIOFAC( 3

2.000E+03 BIOFAC( 4

1.000E+02 BIOFAC( 4

5.000E+01 BIOFAC( 5

1.000E+03 BIOFAC( 5

2.500E+01 BIOFAC( 7

1.000E+03 BIOFAC( 7

1.000E+00 BIOFAC( 8

1.000E+00 BIOFAC( 8

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5D-5

Cs-137+D , fish

Cs-137+D , crustacea and mollusks

u-152 , fish

Eu-152 , crustacea and mollusks

Gd-152 , fish

Gd-152 , crustacea and mollusks

,1)

,2)

,1)

,2)

,1)

,2)

,i)

,2)

,1)

,2)

,i)

,2)

,I)

,2)
H-3

H-3

fish

crustacea and mollusks

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

'Base Case means Default.Lib w/o Associate Nuclide contributions.
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Site-Specific Parameter Summary

User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R011 Area of contaminated zone (m**2) 5.000E+01 1.000E+04 --- AREA

R011 Thickness of contaminated zone (m) 1.OOOE+00 2.000E+00 --- THICKO

R011 Fraction of contamination that is submerged 0.000E+00 0.OOOE+00 --- SUBMFRACT

R011 Length parallel to aquifer flow (m) 1.000E+02 1.000E+02 -- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.000E+01 --- BRDL

R011 Time since placement of material (yr) 0.OOOE+00 0.OOOE+00 --- TI

R011 Times for calculations (yr) 1.000E+00 1.000E+00 -- T( 2)

R011 Times for calculations (yr) 3.OOOE+00 3.000E+00 -- T( 3)

R011 Times for calculations (yr) 1.000E+01 1.000E+01 -- T( 4)

R011 Times for calculations (yr) 3.000E+01 3.OOOE+01 -- T( 5)

R011 Times for calculations (yr) 1.000E+02 1.000E+02 --- T( 6)

R011 Times for calculations (yr) 3.000E+02 3.OOOE+02 --- (T 7)

R011 Times for calculations (yr) 1.OOOE+03 1.000E+03 --- T( 8)

R011 Times for calculations (yr) not used 0.000E+00 -- T( 9)

R011 Times for calculations (yr) not used 0.000E+00 -- T(10)

R012 Initial principal radionuclide (pCi/g): Ag-108m 4.760E+01 0.000E+00 --- Sl(l)

R012 Initial principal radionuclide (pCi/g): C-14 1.020E+01 0.OOOE+00 --- S1(2)

R012 Initial principal radionuclide (pCi/g): Co-60 3.300E+00 0.000E+00 --- S1(3)

R012 Initial principal radionuclide (pCi/g): Cs-137 2.000E+00 0.000E+00 --- S1(4)

R012 Initial principal radionuclide (pCi/g): Eu-152 6.000E-01 0.000E+00 S1--- S5)

R012 Initial principal radionuclide (pCi/g): H-3 1.900E+00 0.000E+00 --- Sl(8)

R012 Concentration in groundwater (pCi/L): Ag-108m not used 0.OOOE+00 -l) 1)

R012 Concentration in groundwater (pCi/L): C-14 not used 0.OOOE+00 -- Wl( 2)

R012 Concentration in groundwater (pCi/L): Co-60 not used 0.OOOE+00 --- Il3)
R012 Concentration in groundwater (pCi/L): Cs-137 not used 0.000E+00 -WI ( 4)

R012 Concentration in groundwater (pCi/L): Eu-152 not used 0.000E+00 --- Il5)
R012 Concentration in groundwater (pCi/L): H-3 not used 0.OOOE+00 -WI 8)

R013 Cover depth (m) 5.000E+00 0.00E+00 -- COVERO

R013 Density of cover material (g/cm**3) 1.500E+00 1 500E+00 DENSCV

R013 Cover depth erosion rate (m/yr) 1.000E-03 1.000E-03 --- VCV

R013 Density of contaminated zone (g/cm* *3) 1.500E+00 1.500E+00 --- DENSCZ

R013 Contaminated zone erosion rate (m/yr) 1.000E-03 1.000E-03 VCZ

R0131 Contaminated zone total porosity 4.000E-01 4.000E-01 --- TPCZ

R013 Contaminated zone field capacity 2.000E-01 2.000E-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 -HCCZ

R013 Contaminated zone b parameter 5.300E+00 5.300E+00 --- BCZ

R013 Average annual wind speed (m/sec) 2.000E+00 2.000E+00 WIND

R013 Humidity in air (g/m**3) 8.000E+00 8.000E+00 --- HUMID

R013 Evapotranspiration coefficient 5.000E-01 5.000E-01 --- EVAPTR

R013 Precipitation (m/yr) 1.000E+00 1.000E+00 --- PRECIP

R013 Irrigation (m/yr) 2.000E-01 2.000E-01 --- RI

R013 Irrigation mode overhead overhead IDITCH

R013 Runoff coefficient 2.000E-01 2.000E-01 --- RUNOFF

R013 Watershed area for nearby stream or pond (mf*2) 1.000E+06 1.000E+06 --- WAREA

R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- EPS

R014 Density of saturated zone (g/cmfc3) 1.500E+00 1.500E+00 -- DENSAQ

R014 Saturated zone total porosity 4.000E-01 4.000E-01 --- TPSZ
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Site-Specific Parameter Summary (continued)

M User Used by RESRAD Parameter

Meq Parameter Input Default (If different from user input) Name

II
R014 Saturated zone effective porosity 2.000E-01 2.000E-01 --- EPSZ

R014 Saturated zone field capacity 2.000E-01 2.000E-01 --- FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 1.000E+02 1.000E+02 --- HCSZ

R014 Saturated zone hydraulic gradient 2.000E-02 2.000E-00 --- HGWT

R014 Saturated zone b parameter 5.300E+00 5.300E+00 --- BSZ

R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 --- VWT

R014 Well pump intake depth (m below water table) 1.000E+01 1.000E+01 DWIBWT

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND I --- MODEL

R014 Well pumping rate (rri"3/yr) 2.500E+02 2.500E+02 -- UW

R015 Number of unsaturated zone strata 1 1 NS

R015 Unsat. zone 1, thickness (m) 4.000E+00 4.000OE+00 --- H(1)

R015 Unsat. zone 1, soil density (g/cm*
4

3) 1.500E+00 1.500E+00 -- DENSUZ(1)

R015 Unsat. zone 1, total porosity 4.000E-01 4.000E-01 --- TPUZ(1)

R015 Unsat. zone 1, effective porosity 2.000E-01 2.000E-01 E--- PUZ(l)

R015 Unsat. zone 1, field capacity 2.000E-01 j2.000E-01I --- FCUZ(1)

R015 Unsat. zone 1, soil-specific b parameter 5.300E+00 5.300E+00 --- BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 --- HCUZ(1)

6016 IDistribution coefficients for Ag-108m

6016 Contaminated zone (cmr**3/g) 0.000E+00 0.000E+00 --- DCNUCC( 1)

R0160 Unsaturated zone 1 (cm*"3/g) 0.00OE+00 O.000E+00 --- DCNUCU( 1,1)

ROe Saturated zone (cm
44

3/g) 0.000E+00 0.000E+00 C--- DNUCS( 1)

R01w Leach rate (/yr) 0.000E+00 0.000E+00 1.558E+00 ALEACH( 1)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 1)

R016 Distribution coefficients for C-14

R016 Contaminated zone (cm•*3/g) 0.000E+00 0.000E+00 --- DCNUCC( 2)

R016 Unsaturated zone 1 (cmw 3/g) 0.000E+00 0.000E+00 --- DCNUCU( 2,1)

R016 Saturated zone (cmr'*3/g) 0.000E+00 0.000E+00 --- DCNUCS( 2)

R016 Leach rate (/yr) 0.060E+00 0.000E+00 1.558E+00 ALEACH( 2)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 2)

R016 Distribution coefficients for Co-60

R016 Contaminated zone (cm**3/g) 1.000E+03 1.000E+03 --- DCNUCC( 3)

6016 Unsaturated zone 1 (cmc*3/o) 1.000E+03 1.000E+03 --- DCNUCU( 3,1)

R016 Saturated zone (cm-3/g) 1.000E+03 1.000E+03 --- DCNUCS( 3)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 3.333E-04 ALEACH( 3)

R016 Solubility constant 0.000E+00 0.0006+00 not used SOLUBK( 3)

R016 Distribution coefficients for Cs-137

R016 Contaminated zone (cm*'3/g) 4.600E+03 4.600E+03 --- DCNUCC( 4)

R016 Unsaturated zone 1 (cm"3/g) 4.600E+031 4.600E+03 --- DCNUCU( 4,1)

R016 Saturated zone (cmr*3/g) 4.600E+03 4.600E+03 --- DCNUCS( 4)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 7.246E-05 ALEACH( 4)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 4)
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Site-Specific Parameter Summary (continued)

User I
Input Default 1

Used by RESRAD Parameter

(If different from user input) NameParameter

i i ii

R016

R016

R016
R016

R016
R016

R016

R016

R016

R016
R016

R016

R016

R016

R016
R016

R016

R016

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017
R017

R017

R017

R017

Distribution coefficients for Eu-152

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm-3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for H-3

Contaminated zone (cmS+3/g)

Unsaturated zone 1 (cm÷÷3/g)

Saturated zone (cm÷*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Gd-152

Contaminated zone (cm**3/o)

Unsaturated zone 1 (cmr, 3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/rm*3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1)

Outer annular radius (m), ring T:

1-1.OOOE+00

1-I.000E+00
0-i.OOOE+00

0. OOOE+00

0.OOOE+00

0. OOOE+00

0. OOOE+00

0.000OE+00
0. 000E+00

0.OOOEE+00

I-I.000E+00
-I .OOOE+00

O-.OOOE-I-O

1-0. 000E+00

1 0.000E+00

I 8.400E+03

I 1.000E-04

3.OOOE+01

4 4.OOOE-01

7 7.OOOE-01

6. 833E-01

8 .330E-02

1.000E+00

I I
I-T.OOOE+OO

I-1.OOOE+00 I
I-1.OOOE+-OO I
I 0.0005+00 I
I 0.0005-00 I

I I
I.OOEIO

I O.OOOE+00 I
0 .0005-400I

I O.OOOE+OO I

IO.OOOE+OO I
I I
I I
I-1.OOOE+00 I

1-1.000E+00 I

IO.OOOE+OO I
IO.OOOE+OO I

I8.400E+03 I
1 .OOOE-04 I
3.OOOE-401I

4.OOOE-01I

I 7.OOOE-01 I
I5.0OE005- I

I 2.500E-01 I
I .OOOE+O00

I I
I 5.OOOE+0T I
I7.071E+01T

I 0.000E--00 I
I O.OOOE+OO I
I 0.0005+00 I
I 0.OOOE+-OO I
I 0.0005+00 I
I 0.OO0E+00 I
I 0.OOOE+00 I
I O.0OOE+00 I
I CI.OOOE+OO I
IO.OOOE+OO I

I I

8. 24 9E+02

8.24 9E+02

8.249E+02

4. 040E-04

not used

1. 558E+00

not used

8.249E+02

8.249E+02

8.249E+02

4 .040E-04

not used

DCNUCC(

DCNUCU(

DCNUCS(

ALEACH(

SOLU2K(

DCNUCC (

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

DCNUCC(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

INHALR

MLINH

ED

SHF3

SHFl

FIND

FOTD

FS

5)

5,1)

5)

5)

5)

8)

8,1)

8)

8)

8)

7)

7,1)

7)

7)

7)

>0 shows circular AREA.

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

(),.
m),t

im),

(in),

(m),

Wm)

Wm)
(W)
Wm)
Wm)

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

2:

3:

4:

5:

6:

7:

8:

10:

11:

not

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

PADSHAPE( T)

RADSHAPE( 2)

PADSHAPE( 3)

RADSHAPE( 4)

PADSHAPE( 5)

RAD SHAPE( 6)

RAD SHAPE( 7)

RAD SHAPE( 8)

RAD SHAPE( 9)

RAD SHAPE(10)

RAD SHAPE()1)

RAD SHAPE(12)Outer annular radius (m), ring 12: not used
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Summary : RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\FARIER.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Fractions

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

of annular areas within AREA:

R018 Fruits, vegetables and grain consumption (kg/yr)

R018 Leafy vegetable consumption (kg/yr)

R018 Milk consumption (L/yr)

R018 Meat and poultry consumption (kg/yr)

R018 Fish consumption (kg/yr)

R018 Other seafood consumption (kg/yr)

R018 Soil ingestion rate (g/yr)

R01 8 Drinking water intake (L/yr)

RO ontamination fraction of drinking water

R010•Contamination fraction of household water

R018 Contamination fraction of livestock water

R018 Contamination fraction of irrigation water

R018 Contamination fraction of aquatic food

R018 Contamination fraction of plant food

R018 Contamination fraction of meat

R018 Contamination fraction of milk

User

Input

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.600E+02

1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.000E-01

3.650E+01

5.100E+02

1.000E+00

not used

1.000E+00

1.000E+00

5.000E-01

I-I
1-I

I-1

6.800E+01

5.500E+01

5.000E+01

1.600E+02

5.000E-01

1.000E-04

1.500E-01

9.0006-01

1.000E+00

not used

1.000E+00

1.000E+00

7.000E-01

1.500E+00

1.100E+00

1.700E-01

2.500E-01

8.000E-02

Default

1.000E+00

2.732E-01

0.000E+00

0.000E+00

O .O00E+-00
0.000+E00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

1.600E+02

1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.000E-01

3.650E+01

5.100E+02

1.000E+00

1.000E+00

1.000E+00

1.000E+00

5.000E-01

I-i

I-1

I-i

6.800E+01

5.500E+01

5.000E+01

1.600E+02

5.000E-01

1.000E-04

I 1.500E-01

9.000E-01

1.000E+00

1.000E+00

1.000E+00

1.000E+00

7.000E-01

1.500E+00

1.100E+00

1.700E-01

2.500E-01

8.000E-02

Used by RESRAD

(If different from user input)

Parameter

Name

FPACA( 1)

FRACA( 2)

FRACA( 3)

FRACA( 4)

FRACA( 5)

FRACA( 6)

F RACA (7)

FRACA( 8)

FRACA( 9)

FRACA(10)

FRACA()1)

FRACA(12)

DIET(l)

DIET(2)

DIET(3)

DIET(4)

DIET(5)

DIET(6)

SOIL
DWI

FDW
FHHW

FLW

FIRW

FR9

FPLANT
FMEAT

FMILK

LFI5

LFI6
LWI5

LWI6

LSI

MLFD

DM

DROOT

FGWDW

FGWHH

FGWLW

FGWIR

YV(l)

YV(2)

YV (3)

TE(1)

TE(2)

TE(3)

0.250E-01

0.250E-02

0.2 50E-02

R019

R019

R019

R019

R019

R019

R019

R019

R019

R019

R019

R019

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for mill: (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

R19B Wet weight crop yield for Non-Leafy (kg/m'
4

2)

R19B Wet weight crop yield for Leafy (kg/m"*2)

R19B Wet weight crop yield for Fodder (kg/m**2)

Rl rowing Season for Non-Leafy (years)

R190 3rowing Season for Leafy (years)

R19B I Growing Season for Fodder (years)
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Summary RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.RAD

Site-Specific Parameter Summary (continued)

User I Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name
I

R19B Translocation Factor for Non-Leafy 1.000E-01 1. OOE-01 --- TIV(l)

R19B Translocation Factor for Leafy 1.000E+00 1 .OOOE+00 --- TIV(2)

R19B Translocation Factor for Fodder 1.OOOE+00 1.OOOE+00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 --- RDRY(l)

R19B Dry Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 F-- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 --- RWET(l)

RI9B Wet Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 --- RWET(3)

R19B Weathering Removal Constant for Vegetation 2.OOOE+01 2.000E+01 --- WLAM

C14 C-12 concentration in water (g/cm**3) 2.000E-05 2.0001E-0 --- CI2WTR

C14 C-12 concentration in contaminated soil (g/g) 3.OOOE-02 3.OOOE-02 1--- C2CZ

C14 Fraction of vegetation carbon from soil 2.OOOE-02 2.OOOE-02 --- CSOIL

C14 Fraction of vegetation carbon from air 9.800E-01 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) 3.OOOE-01 3.OOE-01-- DMC

C14 C-14 evasion flux rate from soil (1/sec) 7.OOOE-07 7.OOOE-07 --- EVSN

C14 C-12 evasion flu:: rate from soil (1/sec) 1.000E-10 1.OOOE-10 --- REVSN

C14 Fraction of grain in beef cattle feed 8.000E-01 8.OOOE-01 --- AVFG4

C14 Fraction of grain in milk cow feed 2.OOOE-01 2.OOOE-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain I .400E+01 1.400E+01 --- STOR_T(l)

STOR Leafy vegetables 1.OOOE+00 1 .OOOE+00 --- STORT(2)

STOR Milk 1.OOOE+00 1 .OOOE+00 --- STORT(3)

STOR Meat and poultry 2.OOOE+01 2.000E+01 --- STOR T(4)

STOR Fish 7.OOOE+00 7.000E+00 STOR T(5)

STOR Crustacea and mollusks 7.OOOE+00 7.OOOE+00 --- STOR T(6)

STOR Well water 1 .000E+00 1 .OOOE+00 --- STOR_T(7)

STOR Surface water 1 .OOOE+00 1 .OOOE+00 --- STOR_T(8)

STOR Livestock fodder 4.500E+01 4.500E+01 --- STOR T(9)

R021 Thickness of building foundaticn (m) not used 1.500E-01 --- FLOOR1

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DENSFL

R021 Total porosity of the cover material not used 4.000E-01 --- TPCV

R021 Total porosity of the building foundation not used 1.000E-01 --- TPFL

R021 Volumetric water content of the cover material not used 5.OOOE-02 --- PH20CV

R021 Volumetric water content of the foundation not used 3.OOOE-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material not used 2.OOOE-06 --- DIFCV

R021 in foundation material not used 3.OOOE-07 --- DIFFL

R021 in contaminated Zone soil not used 2.OOOE-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.OOOE+00 --- HMIX

R021 Average building air exchange rate (i/hr) not used 5.OOOE-01 --- REXG

R021 Height of the building (room) (m) not used 2.500E+00 --- HRM

R021 Building interior area factor not used O.000E+00 --- FAI

R021 Building depth below ground surface (m) not used I-I.OOOE+00 I --- DMFL

R021 Emanating power of Rn-222 gas not used 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas not used 1.500E-01 --- EMANA(2)

TITL Number of graphical time points 32 --- NPTS
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Summary RESRAD Default Parameters

File C:\USERS\THAIqSEN\DESKTOP\U OF MI\FARMER.RAD

Site-Specific Parameter Summary (continued)

User I

Input I Default

Used by RESRAD I Parameter

i (If different from user input) I NameParameter

I I II
TITL Maximum number of integration points for dose 17 --- I I LYMAN

TITL Maximum number of integration points for risk) 1 --- I --- KYMKA

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active

2 -- inhalation (w/o radon)l active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

R -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active
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Summary RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area:

Thickness:

Cover Depth:

50.00 square meters

1.00 meters

5.00 meters

Ag-108m

C-14

Co-60

Cs-137

Eu-152

H-3

4.760E+01

1.020E+01

3. 300E+00

2. OOOE+00

6.OOOE-01

1. 00E+00

Total Dose TDOSE(t), mrerr./yr

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mii:ture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.OOOE+01 1.000E+02 3.OOOE+02 1.000E+03

TDOSE(t): 1.028E-24 1.689E+00 5.719E+00 1.882E-03 5.032E-17 2.338E-29 0.000E+00 0.OOOE+00

M(t): 4.112E-26 6.757E-02 2.287E-01 7.528E-05 2.013E-18 9.351E-31 0.000E+00 0.000E+00

Max-imum TDOSE(t): 5.861E+00 mrem/yr at t = 4.280 ± 0.009 years

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 4.280E+00 years

Water Independent Pathways (Inhalation excludes radon)

Radio-

Nuclide

Nuclide

Ag-108m

C-14

Co-60

Cs-137

Eu-152

H-3

Total

Ground Inhalation Radon Plant Meat Milk

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

6.142E-25 0.0000

0.000E+00 0.0000

7.743E-28 0.0000

0.000E+00 0.0000

6.149E-25 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000-E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.000E+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr frfact

0.C00E+00 0.0000

O.O00E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
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Summary RESPAD Default Parameters

File : C:\USERS\THAIqSEN\DESKTOP\U OF MI\FARMER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 4.280E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Nuclide

Ag-108m 5.381E+00

C-14 3.244E-01

Co-6D 0.ODDE+00

Cs-137 0.000E+00

Eu-152 0.DOE+00

H-3 1.416E-03

Total 5.707E+00

0.9181

0.0554

0.0000

0.0000

0.0000

0.0002

0.9737

4.747E-03 0.0008

1.106E-01 0.0189

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

1.093E-08 0.0000

1.153E-01 0.0197

0.000E±00
0. OOOE±00
0. OOOE+00
0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0. 0000

0. 0000

2.138E-02 0.0036

5.132E-04 0.0001

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

6.174E-06 0.0000

2.190E-02 0.0037

8.656E-04 0.0001

5.818E-05 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

1.660E-07 0.0000

9.240E-04 0.0002

1.578E-02 0.0027

1.981E-04 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

4.783E-07 0.0000

1.598E-02 0.0027

5.423E+00 0.9254

4.358E-01 0.0744

6.142E-25 0.0000

0.000E+00 0.0000

7.743E-28 0.0000

1.423E-03 0.0002

5.861E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation ex*:cludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ag-108m 0.000E+00 0.0000

C-14 0.000E+00 0.0000

Co-60 1.027E-24 0.9991

Cs-137 0.000E+00 0.0000

Eu-152 9.182E-28 0.0009

H-3 0.000E+00 0.0000

Total 1.028E-24 1.0000

Inhalation

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ag-108m 0.000E+00 0.0000

C-14 0.000E+00 0.0000

Co-60 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000

H-3 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Radon Plant Meat Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000OE+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.00E+00 000

0.000E+00 0.0000

1.027E-24 0.9991

0.000E+00 0.0000

9.182E-28 0.0009

0.000E+00 0.0000

1.028E-24 1.0000

*Sum of all water independent and dependent pathways.

0
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Summary RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide

Ag-108m

C-14

Co-60

Cs-137

Eu-152

H-3

Total

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

9.108E-25 0.0000

0.000E+00 0.0000

8.824E-28 0.0000

0.000E+00 0.0000

9.117E-25 0.0000

0.0006E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0. 0000

0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.O0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr

0. 000E+00

0.O00E+00

O.O00E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

0.000E+00

0.000E+00

0.000-E+00

0.000E+00

0. 000E+00

0. 000E+00

0.000-E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Mil 1: All Pathways*

Radio-

Nuclide mrem/yr fract.

Ag- i 1.555E+00 0.9204

C-14 9.224E-02 0.0546

Co-60 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000

H-3 4.772E-04 0.0003

Total 1.648E+00 0.9753

mrem/yr

1.319E-03

3. 023E-02

0.000E+00

0. OOOE+00

0.000E+00

3.541E-09

3.155E-02

fract.

0.0008

0.0179

0.0000

0.0000

0.0000

0.0000

0.0187

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

5.776E-03

1.332E-04

0.000E+00

0.000E+00

0.000E+00

1.912E-06

5.911E-03

fract.

0.0034

0.0001

0.0000

0.0000

0.0000

0.0000

0.0035

mrem/yr fract.

1.715E-04 0.0001

1.400E-05 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

4.560E-08 0.0000

1.855E-04 0.0001

mrem/yr

4.045E-03

5.576E-05

0.000E+00

0. 000E+00

0. 000E+00

1.566E-07

4.101E-03

fract.

0.0024

0.0000

0.0000

0. 0000

0.0000

0.0000

0.0024

mrem/yr fract.

1.566E+00 0.9271

1.227E-01 0.0726

9.108E-25 0.0000

0.000E+00 0.0000

8.824E-28 0.0000

4.794E-04 0.0003

1.689E+00 1.0000

*Sum of all water independent and dependent pathways.



RESRAD, Version 6.5 Ts Limit = 30 days 04/23/2013 14:12 Page 14

Summary RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\FAPRMER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.OOOE+00 years

Water Independent Pathways (Inhalation ex:cludes radon)

Ground Inhalat inn Radnn Plant Meat Milk Snil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ag-108m 0.000E+00 0.0000

C-14 0.OOOE+00 0.0000

Co-60 7.163E-25 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 8.148E-28 0.0000

H-3 0.000E+00 0.0000

Total 7.171E-25 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction nf Total Dose At t = 3.OOOE+00 years

Water Dependent Pathways

Water

Radio-

Nuclide

Ag-108m

C-14

Co-60

Cs-137

Eu-152

H-3

Total

mrem/yr fract.

5.253E+00 0.9186

3.146E-01 0.0550

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

1.475E-03 0.0003

5.569E+00 0.9738

Fish

mrem/yr fract.

4.631E-03 0.0008

1.071E-01 0.0187

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

1.137E-08 0.0000

1.118E-01 0.0195

Radon

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

2.085E-02 0.0036

4.967E-04 0.0001

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

6.419E-06 0.0000

2.135E-02 0.0037

Meat

mrem/yr fract.

8.383E-04 0.0001

5.621E-05 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

1.742E-07 0.0000

8.947E-04 0.0002

Mil:

mrem/yr fract.

1.536E-02 0.0027

1.920E-04 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

4.978E-07 0.0000

1.555E-02 0.0027

All Pathways*

mrem/yr fract.

5.295E+00 0.9250

4.225E-01 0.0739

7.163E-25 0.0000

0.OOOE+00 0.0000

8.148E-28 0.0000

1.482E-03 0.0003

5.719E+00 1.0000

*Sum of all water independent and dependent pathways.

0
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Summary RESRAD Default Parameters

File C:\USERS\THAqSEN\DESKTOP\U OF MI\FARMER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

is As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ag-108m 0.000E+00 0.0000

C-14 0.000E+00 0.0000

Co-60 3.089E-25 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 6.167E-28 0.0000

H-3 0.000E+00 0.0000

Total 3.096E-25 0.0000

Inhalation

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

fract.

0.0000

0.0000

0. 0000

0.0000

0.0000

0.0000

0.0000

Milk

mrem/yr fract.

0.0006+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At : = 1.000E+01 years

Water Dependent Pathways

Water

Radio-

Nc mrem/yr fract.

m1.722E-03 0.9152

C-14 1.070E-04 0.0569

Co-60 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000

H-3 3.414E-07 0.0002

Total 1.830E-03 0.9722

Fish

mrem/yr fract.

1.560E-06 0.0008

3.744E-05 0.0199

0.000E+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

2.705E-12 0.0000

3.900E-05 0.0207

Radon Plant Meat

mrem/yr

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0. 000E+O0

0.000E+00

0.000E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

mrem/yr fract.

7.156E-06 0.0038

1.795E-07 0.0001

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

1.572E-09 0.0000

7.337E-06 0.0039

mrem/yr

3.477E-07

2.136E-08

0.000E+00

0.000E+00

0.000E+00

4.652E-11

3.691E-07

fract.

0.0002

0.0000

0.0000

0.000(

0.0000

0.0000

0.0002

Milk

mrem/yr fract.

5.488E-06 0.0029

6.580E-08 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

1.178E-10 0.0000

5.554E-06 0.0030

All Pathways*

mrem/yr fract.

1.737E-03

1.447E-04

3.089E-25

0.000E+00

6.167E-28

3.432E-07

1.882E-03

0.9229

0.0769

0.0000

0.0000

0.0000

0.0002

1.0000

'Sum of all water independent and dependent pathways.
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Summary RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ag-10m 0.000E-+00 0.0000

C-14 0.000E+00 0.0000

Co-60 2.795E-26 0.0000

Cs-137 0.OOOE+00 0.0000

Eu-152 2.782E-28 0.0000

H-3 0.OOOE+00 0.0000

Total 2.823E-26 0.0000

Inhalation

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

O.00gE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ag-108m 4.567E-17 0.9074 4.135E-20 0.0008 0.OOOE+00 0.0000 1.897E-19 0.0038 9.217E-21 0.0002

C-14 3.156E-18 0.0627 1.104E-18 0.0219 0.OOOE+00 0.0000 5.295E-21 0.0001 6.301E-22 0.0000

Co-6O 0.OOOE+00 0.0000 0.OOOE+00 0.0000 D.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

Eu-152 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

H-3 3.286E-21 0.0001 2.603E-26 0.0000 0.OOOE+00 0.0000 1.513E-23 0.0000 4.477E-25 0.0000

Total 4.883E-17 0.9702 1.146E-18 0.0228 0.000E+00 0.0000 1.950E-19 0.0039 9.848E-21 0.0002

Milk

mrem/yr fract.

1.455E-19 0.0029

1.941E-21 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

1.133E-24 0.0000

1.474E-19 0.0029

All Pathways*

mrem/yr fract
4.605E-17 095

4.269E-18 0.0848

2.795E-26 0.0000

0.000E+00 0.0000

2.782E-28 0.0000

3.303E-21 0.0001

5.032E-17 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESPAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.R.AD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Inhalation Plant Meat Mill: Soil

Nuclide mrem/yr

Ag-108m 0.000E+00

C-14 0.000E+00

Co-60 6.226E-SO

Cs-137 0.000E+00

Eu-152 1.715E-29

H-3 0.000E+00

Total 2.338E-29

fract.

0.0000

0.0000

0.2663

0.0000

0.7337

0.0000

1.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

0. 000E+00

0.O00E+00

0. 000E+00

0.000E+00

0.000E+00

0. 000E+00

0. OOOE+00

fract.

0.0000

0.0000

0. 0000

0.0000

0. 0000

0. 0000

0.0000

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

0.O00E+00

0.O00E+00

0. OOE+0.D

O.O00E+00

0.O00E+00

0.000E+00

0.000E+00

fract.

0.0000

0.0000

0.0000

0. 0000

0.0000

0.0000

0.0000

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0. 000E+00

0.O00E+00

0. O00E+O0

0.O00E+00

0.O00E+00

0.000E+00

0.000E+00

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water

Radio-

l emrem/yr fract.

Ag- O..00E+00 0.0000

C-14 0.000E+00 0.0000

Co-60 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000

Eu-152 0.000E+00 0.0000

H-3 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish Radon Plant Meat Milk

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

6.226E-30 0.2663

0.000E+00 0.0000

1.715E-29 0.7337

0.000E+00 0.0000

2.338E-29 1.0000

'Sum of all water independent and dependent pathways.
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Summary RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\ U OF MI\FARMER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr

Ag-108m 0.000E+00

C-14 0.000E+00

Co-60 0.000E+00

Cs-137 0.000OE+00

Eu-152 0.000E+00

H-3 0.000E+00

Total 0.000E+00

fract.

0.0000

0.0000

0. 0000

0.0000

0.0000

0.0000

0.0000

Inhalation

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

D.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0. OOOE+00

0.000E+00

0.000E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

0.0008+00

0.000E+00

0.000E+00

0.0008+00

0.000E+00

0.000E+00

0.000E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water

Radio-

Fish Radon Plant Meat Milk

Nuclide mrem/yr

Ag-108m 0.000E+00

C-14 0.000E+00

Cc-60 0.000E+00

Cs-137 0.000E+00

Eu-152 0.000E+00

H-3 0.000E+00

Total 0.0008+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0. 000E+00

fract.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0. 0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways'

mrem/yr fract.

0.000E+00

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.0C00E+00 C0.0000

0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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Summary RESRAD Default Parameters

File : C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.OOOE+03 years

Water Independent Pathways (Inhalation e:xcludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ag-108m 0.OOOE+00 0.0000

C-14 0.OOOE+00 0.0000

Co-60 0.OOOE+00 0.0000

Cs-137 0.OOOE+00 0.0000

Eu-152 0.OOOE+00 0.0000

H-3 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

Inhalation Radon Plant Meat Milk Soil

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

NurF a mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

AgW O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

Eu-152 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

H-3 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

All Pathways*

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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Summary RESRAD Default Parameters

File C:\USERS\THA4SEN\DESKTOP\U OF MI\FARNER.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent

(i)

Ag-108m+D

Product

(j)

Ag-108m+D

Thread

Fraction

1. OOOE+00

DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

0.OOOE+00 1.000E+00 3.000E+00 1.OOOE+01 3.OOE+01 1.000E+02 3.OOOE+02 1.OOOE+03

6.777E-32 3.290E-02 1.112E-01 3.649E-05 9.675E-19 0.000E+00 0.000E+00 0.000E+00

C-14 1.000E+00 0.000E+00 1.203E-02 4.142E-02 1.419E-05 4.185E-19 0.000E+00 0.000E+00 0.000E+00

Co-60 Co-60 .OOOE+00 3.112E-25 2.760E-25 2.171E-25 9.362E-26 8.470E-27 1.887E-30 6.932E-41 0.000E+00

Cs-137+D Cs-137+D 1.000E+00 2.016E-31 1.998E-31 1.963E-31 1.844E-31 1.542E-31 8.256E-32 1.385E-32 2.675E-35

Eu-152 Eu-152 7.208E-01 1.103E-27 1.060E-27 9.739E-28 7.409E-28 3.342E-28 2.060E-29 7.190E-33 5.605E-45

Eu-152

Eu-152

Eu-152

Eu-152

Gd-152

ZDSR(j)

2.792E-01 4.273E-28 4.106E-28 3.792E-28 2.870E-28 1.295E-28 7.981E-30

2.792E-01 0.000E+00 0.000+E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

4.273E-28 4.106E-28 3.792E-28 2.870E-28 1.295E-28 7.981E-30

2.785E-33 2.803E-45

0.000E+00 0.000E+00

2.785E-33 2.803E-45

H-3 H-3 1.000E+00 0.000E+00 2.523E-04 7.799E-04 1.806E-07 1.738E-21 0.000E+00 0.000E+00 0.000E+00

The DSR includes contributions from associated (half-life • 30 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

(i) t= 0.000E+00

Ag-108m "2.609E+13

C-14 *4.455E+12

Co-60 11.132E+15

Cs-137 *8.704E+13

Eu-152 11.765E+14

H-3 "9.597E+15

'At specific activity

1.000E+00 3.000E+00

7.598E+02 2.248E+02

2.079E+03 6.036E+02

*I.132E+15 *I.132E+15

"8.704E+13 18.704E+13

'1.765E+14 *1.765E+14

9.909E+04 3.205E+04

limit

1.000E+01

6. 851E+05

1. 762E+06

*1 .132E+15

18.704E+13
11.765E+14

1.384E+088

3.000E+01

2. 609E+13

* 4 .455E+12

*1.132E+15

"8.704E+13

1.765E+14

9. 597E+15

1. 000E+02

* 2.609E+13

* 4.455E+12

*1.132E+15

* 8.704E+13

*1.765E+14

"9. 597E+15

3.000E+02

*2.609E+13

"4.455E+12

+1.132E+15

1 .704E+13

*1.765E+14

*9.597E+15

1.000E+03

* 2.609E+13

* 4.455E+12

* 1.132E+15

*8.704E+13

* 1.765E+14

'9.597E+15

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 4.280 ± 0.009 years

Nuclide Initial

(i) (pCi/g)

Ag-10im 4.760E+01

C-14 1.020E+01

Co-60 3.300E+00

Cs-137 2.000E+00

Eu-152 6.000E-01

H-3 1.900E+00

tmin

(years)

4.283 ± 0.009

4.285 ± 0.009

0.000E+00

0.000E+00

0.000E+00

3.007 ± 0.006

DSR(i,tmin) G(i,tmin)

(pCi/g)

1.139E-01 2.194E+02

4.272E-02 5.851E+02

3.112E-25 *1.132E+15

0.000E+00 '8.704E+13

1.530E-27 *1.765E+14

7.799E-04 3.205E+04

DSR(i,tmax) G(i,tmax)

(pCi/g)

1.139E-01 2.194E+02

4.272E-02 5.852E+02

1.861E-25 *1.132E+15

0.000E+00 '1.704E+13

1.291E-27 11 765E+14

7.489E-04 3.338E+04

*At specific activity limit
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Summary : RESRAD Default Parameters

File C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.RAD

0
Nuclide Parent THF(i)

Ci) Ci)

Ag-108m Ag-108m 1.0006+00

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

DOSE(j,t), mrem/yr

t= 0.000E+00 1.000E+00

0.000E+00 1.566E+00

3.000±+00 1.000E+01

5.295E+00 1.737E-03

3.000E+01 1.000E+02

4.605E-17 0.000E+00

3.000E+02 1.000E+03

0.000E+00 0.000E+00

C-14 C-14 1.000E+00 0.000E+00 1.227E-01 4.225E-01 1.447E-04 4.269E-18 0.000E+00 0.000E+00 0.000E+00

Co-60 Co-60 1.000E+00 1.027E-24 9.108E-25 7.163E-25 3.089E-25 2.795E-26 6.226E-30 0.000E+00 0.000E+00

Cs-137 Cs-137 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 o.oooE+00

Eu-152 Eu-152 7.208E-01

Eu-152 Eu-152 2.792E-01

Eu-152 ZDOSE(j)

Gd-152 Eu-152 2.792E-01

H-3 H-3 1.000E+00

6.618E-28 6.360E-28

2.564E-28 2.464E-28

9.182E-28 8.824E-28

5.873E-28 4.445E-28

2.275E-28 1.722E-28

8.148E-28 6.167E-28

2.005E-28 1.236E-29

7.767E-29 4.789E-30

2.782E-28 1.715E-29

0.000E+00 0.000E+00

0.000E+00 0.000E+00

0.000E+00 0.0006+00

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0.000E+00 4.794E-04 1.482E-03 3.432E-07 3.303E-21 0.000E+00 0.000E+00 0.000E+00

THF(i) is the thread fraction of the parent nuclide.

Individual Nuclide Soil Concentrationa Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)

(M) (i)

Ag-108m Ag-108m 1.000E+00

t= 0.000E+00 1.000E+00

4.760E+01 9.966OE+00

S(j,t),

3.000E+00 1.000E+01

4.371E-01 7.718E-06

pCi/g

3.000E+01 1.000E+02

2.029E-19 0.000E+00

3.000E+02 1.000E+03

0.000E+00 0.000E+00

C-14 C-14 1.000E+00 1.020E+01 2.147E+00 9.517E-02 1.744E-06 5.103E-20 0.006E+00 0.000E+00 0.000E+00

Co-60 Co-60 1.000E+00 3.300E+00 2.8926E+00 2.222E+00 8.830E-01 6.322E-02 6.208E-06 2.197E-17 0.000E+00

Cs-137 Cs-137 1.000E+00 2.000E+00 1.954E+00 1.866E+00 1.586E+00 9.978E-01 1.970E-01 1.911E-03 1.719E-10

Eu-152 Eu-152 7.208E-01

Eu-152 Eu-152 2.792E-01

Eu-152 ZS(j):

Gd-152 Eu-152 2.792E-01

4.325E-01 4.104E-01

1.675E-01 1.590E-01

6.000E-01 5.694E-01

3.696E-01 2.561E-01

1.432E-01 9.919E-02

5.127E-01 3.553E-01

8.979E-02 2.292E-03

3.478E-02 8.876E-04

1.246E-01 3.179E-03

6.434E-08 7.544E-24

2.492E-08 2.922E-24

8.926E-08 1.047E-23

0.000E+00 1.047E-15 2.983E-15 8.350E-15 1.613E-14 1.975E-14 1.832E-14 1.380E-14

H-3 H-3 1.000E+00 1.900E+00 3.782E-01 1.499E-02 1.856E-07 1.771E-21 0.000E+00 0.000E+00 0.000E+00

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 0.78 seconds

0



DOSE: All Nuclides Summed, All Pathways Summed

6-

5 -_

4

I..

E

2

0
1 10 100 1000

Years

-e-- Ag-108m C C-14 -E-3- Co-60 -A-- Cs-137 - Eu-152 'k H-3 -)-- Total

C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.RAD 04/23/2013 14:12 GRAPHICS.ASC Includes All Pathways



DOSE: All Nuclides Summed, All Pathways Summed

6

5

4

L-

E

2

1

0
1 10 100

Years

Ag-108m -4&- 0-14 2 00-60 - Cs-137 -v-- Eu-152 -- H-3 -- X- Total

C:\USERS\THANSEN\DESKTOP\U OF MI\FARMER.RAD 04/23/2013 14:12 GRAPHICS.ASC Includes All Pathways

1000



Appendix M:
Quality Assurance

Precision Comparison
Results



May 2013 University of Michigan Ford Nuclear Reactor Building
Final Status Survey Report

Appendix M
Page M.1 of M.3

Quality Assurance Precision Comparison Results

Gross Counts
Location cpm/lOOcm 2  RPD

FSS QA

FNR B-1 Fl C 020 299 307 2.6%

FNR B-1 Fl C 022 266 318 17.8%

FNR B-2 Fl C_019 276 297 7.3%

FNR B-3_WlC_017 269 279 3.6%

FNR B-4 Wi C 020 239 242 1.2%

FNR B-4 Wl C 026 270 252 6.9%

FNRB-5_WlC_019 300 319 6.1%

FNR B-6 Ci D 018 226 293 25.8%

FNR 1-1 Fl C 019 350 307 13.1%

FNR 1-2 Fl C 020 310 284 8.8%

FNR 1-3 Fl C 017 279 261 6.7%

FNR 1-4 Fl C 018 311 328 5.3%

FNR 1-5 Wi C 020 259 306 16.6%

FNR 1-6 Wl C 020 237 265 11.2%

FNR 1-7 Wi C 017 296 306 3.3%

FNR 1-8 Wi D 020 212 301 34.7%

FNR 1-8 Wi D 025 258 264 2.3%

FNR_1-9_Wl A 018 268 266 0.7%

FNR 1-10 Wi C 017 220 141 43.8%

FNR 1-11_Wi A_017 348 343 1.4%

FNR 1-12_Wi D_018 255 235 8.2%

FNR 1-13 F1 C 020 264 283 6.9%

FNR 1-13 FlC_023 460 493 6.9%

FNR 1-14 WI D 019 264 250 5.4%

FNR 1-15 Cl D 019 236 240 1.7%

FNR 1-16 Wl D_021 247 261 5.5%

FNR 1-16 Wl C_028 267 254 5.0%

FNR 1-17 Ci M 021 168 145 14.7%

FNR 1-17 Ci M 024 223 200 10.9%

FNR 1-18 Ci M 017 170 183 7.4%

FNR 2-1 Wi D 018 246 247 0.4%

FNR 2-2 Fl C 019 266 290 8.6%

FNR 2-3 Wi C 018 265 328 21.2%
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Gross Counts
Location cpm/OOcm2  RPD

FSS QA

FNR 2-4 WI C 018 287 368 24.7%

FNR 2-5 Wi A 020 343 317 7.9%

FNR_2-5_WlB_028 308 400 26.0%

FNR 2-6 WiA_018 322 319 0.9%

FNR 2-7 Wi A 019 312 310 0.6%

FNR 2-8 WI A 017 341 317 7.3%

FNR 2-9 Ci D 020 284 333 15.9%

FNR 2-9 Wi A 022 301 357 17.0%

FNR 2-10 Wi W 020 546 549 0.5%

FNR 2-10_Wl W_026 609 571 6.4%

FNR_2-11iFiC_017 395 435 9.6%

FNR_2-12_WlA_017 402 429 6.5%

FNR 2-13 Cl D 019 299 311 3.9%

FNR_3-1iCiC_020 270 281 4.0%

FNR 3-1iWiD 025 310 278 10.9%

FNR 3-2 Cl D 020 286 323 12.2%

FNR 3-2 Wi A 022 341 354 3.7%

FNR 3-3 Wi A 017 347 346 0.3%

FNR 3-4 Wi A 017 351 347 1.1%

FNR 3-5 Wl A_018 323 323 0.0%

FNR 3-6 ClC_020 284 310 8.8%

FNR 3-6 Wl A 025 310 346 11.0%

FNR 3-7_WiW_020 549 612 10.9%

FNR_3-8 Wi D 020 315 295 6.6%

FNR 3-8 Wl A 022 373 350 6.4%

FNR 3-9 F1 C 018 315 317 0.6%

FNR 3-10 Cl C_020 241 262 8.3%

FNR 3-10 Cl C 022 268 312 15.2%

FNR 3-11 Fl C 018 336 325 3.3%

FNR_3-12_Wl D 018 238 258 8.1%

FNR 3-12 Wi D 022 270 298 9.9%

FNR 3-13 Wl D 018 260 268 3.0%

FNR 3-14 WlD_017 186 280 40.3%

FNR 3-15 F1 C 017 286 194 38.3%

1 144FNR 3-16 $1 M 016 168 1415.4%
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Gross Counts

Location cpm/lOOcm 2  RPD

FSS QA

FNR 4-1 Wi R 017 443 424 4.4%

FNR 4-2 Wi M 018 181 181 0.0%

FNR S-i W1 A 017 242 291 18.4%

FNRS-2_FlC 020 264 335 23.7%

FNR S-2 Fl C 029 301 343 13.0%

FNR S-3 Wi D 019 289 251 14.1%

FNR S-4 Cl M 020 298 247 18.7%

FNR S-4 C1 M 027 277 206 29.4%

FNR S-5 Wi D 017 308 308 0.0%

FNR R&O-1 F1 M 017 298 281 5.9%

FNRR&O-2 F1 C 020 315 312 1.0%

FNR R&O-2 F1 C 040 313 313 0.0%

FNR R&O-2 Fl C 060 302 299 1.0%

FNR R&O-2 F1 C 080 318 368 14.6%

FNR R&O-2 F1 C 084 366 394 7.4%

FNR MISC-1 Si M 017 175 181 3.4%

FNR MISC-2 Fl C 005 334 371 10.5%

Maximum 43.8%




