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AAR CORPORATION PROJECT COMPLETION REPORT
1.0 SUMMARY

On 7 August 2013 AAR Corporation submitted “Remedial Work Plan, Revision 1" to the United
States Nuclear Regulatory Commission (USNRC), seeking approval for the excavation and
disposal of radiologically-contaminated soil and subsequent site restoration activities at 12633
Inkster Road, Livonia, MI 48150. On 30 October 2013 AAR Corporation submitted an
“Amendment to the Remedial Work Plan” that addressed issues attendant to the original
submittal.

Having completed its review, on 30 December 2013 the USNRC issued its letter of approval of the
Remedial Work Plan as amended. Included therewith was the USNRC’s Safety Evaluation Report,
concluding that the AAR Work Plan was consistent with applicable NRC criteria and guidance, that the
EQ Wayne Disposal facility in Bellevile, Ml was considered acceptable for disposal of the
radiologically-contaminated soil and accumulated surface debris, and that the mixing of homogeneous
waste streams was within the guidance provided in NUREG-1757 and, therefore, acceptable as well.
While the NRC approved disposal of mulched brush and trees at Sauk Trail Hills solid waste landfill,
Republic Services attempted to impose unworkable restrictions on its acceptance; thus, it was decided that
this material would be disposed of at the EQ Wayne Disposal facility as well.

Anticipating approval of its Remedial Work Plan, on 1 November 2013 AAR Corp enlisted the services
of Solutient Technologies, LLLC, North Canton, OH, an Ohio Radioactive Materials licensee, to perform
the site work in conformity with the Work Plan once approved.

Solutient submitted separate waste profiles to EQ for (1) TENORM Contaminated Soils and (2) Site
Debris. Having completed its review of waste profile forms, the Radioactive Waste Generator
Certification Form, the Remedial Work Plan and the NRC’s Safety Evaluation Report, the State of
Michigan, on 10 March 2014, notified EQ of its determination that the material could be disposed of at
the Wayne Disposal facility, Belleville, MI. On 8 April 2014 Solutnent received EQ waste approvals for
both the TENORM contaminated soils and Site Debris.

On 4 November 2013 Solutient requested that the State of Michigan reactivate the MDEQ Site Identifi-
cation Number, MID980792212, for use on all manifest documents and related paperwork. MDEQ re-
instated the site ID Number on that same date.

On 31 March 2014 Solutient submitted a Soil Erosion and Sediment Control Application to the City of
Livonia. The SESC permit was issued on 14 April 2014.

On 21 April 2014 Solutient applied to the NRC Region III for reciprocity inclusive of the dates 5 May
2014 to 1 August 2014. Approval of same was received on 22 April 2014. On 4 August 2014 Solutient
informed the NRC Region IlI that the project had been completed effective 1 August 2014,

Solutient initiated mobilization and site preparation on 29 April 2014. Site clearing and chipping of trees
and scrub brush began on 5 May 2014. Consolidation of site debris led to the initial shipment of same on
12 May 2014, Shipment of site soils began on 2 June 2014 and ended on 25 July 2014, Sampling in the 1-
2 meter layer began in Grid 94 on 4 June 2014 and ended in Grid 98 on 28 July 2014.



In all, Solutient shipped to EQ’s Wayne Disposal facility a total of 7,349.19 tons of TENORM
Contaminated Soil and 236 cubic yards of site debris, with a Thorium 232 average activity of 9.227
pCi/g.
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2.0 BACKGROUND
A. Operational

In documents issued by the NRC relative to historical operations conducted at the former Brooks &
Perkins facility at 12633 Inkster Road, Livonia, M], it is noted that in 1957 the AEC issued license
number D-547, which was, in August 1961, superseded by license number STB-0362, Said license
authorized the possession of up to 15,000 pounds of thorium as contained in 40% thorium master alloy
and thorium-magnesium alloy containing not more than 3% thorium. Licensed activities included the
rolling, melting, casting, forming, cutting, sanding and welding of manufactured products containing
licensed source material.

In 1965 Brooks & Perkins was cited for incineration of approximately 60 pounds of thorium waste per
month, consisting primarily of floor sweepings. At the time of discovery, said licensee could produce no
definitive records indicating the disposition of the incinerated waste. Apparently Brooks & Perkins was
able to add the process of controlled incineration of thorium-bearing waste to their license, with a 1967
letter referencing the burning/burial of ash residue on plant property. Said practice is thought to have
continued until license termination in 1981. AAR Corp subsequently acquired the assets of the former
Brooks & Perkins, including the property located at 12633 Inkster Road, Livonia, M1.

The NRC conducted a review of terminated license files, utilizing ORNL to conduct said evaluations. As
a result, the former Brooks & Perkins site was, based on deficiencies discovered in the retired license file,
subjected to closer scrutiny. Said site was added to the Site Decommissioning Management Plan (SDMP)
in 1994 following an NRC inspection that concluded that thorium was improperly disposed of at the site
and that certain areas of the building and grounds were in excess of the NRC release criteria for release of
the facility for unrestricted use.

While operations have ceased at this location, AAR Corp continues to take a proactive approach to
remediation of the site.

B. Decommissioning

The 12633 Inkster Road, Livonia, MI property, which is the subject of this Remedial Work Plan (RWP),
was formerly owned by Brooks and Perkins, Inc., who conducted licensed activities involving radioactive
thorium materials under Atomic Energy Commission (AEC) source materials license No. STB-0362.
Brooks and Perkins terminated their license on 17 May 1981.AAR Corporation subsequently purchased
the assets of the former Brooks and Perkins, including the property located at 12633 Inkster Road.

Since 1996, AAR Corporation has maintained a proactive approach in negotiations with the NRC
regarding remediation of the site. In November 2002, AAR submitted to the USNRC a plan calling for the
unrestricted release and use of the eastern portion of the property and for restricted use of the western
portion to include a restrictive covenant. Subsequently, the property was legally divided into the Eastern
Parcel and the Western Parcel, 12633 Inkster road, Livonia, M1.



In 2006 AAR Corporation enlisted Partners Environmental consulting to prepare and submit to the
USNRC a Revised Dose Assessment and Work Plan. Said document was dated 7 August 2006. A
Remedial Work Plan, authored by EnergySolutions, was submitted for review on 14 November 2006.

In a letter dated 27 October 2006 the NRC determined that the revised probabilistic dose analysis for the
site demonstrated that, contingent upon implementation of the Remedial Work Plan of August 2006, the
Eastern Parcel of the site would meet the dose criteria for unrestricted use, per the License Termination
Rule (LTR) (10 CFR Part 20, Subpart E). The Western Parcel was deemed to meet the dose criteria for
restricted release.

Site remediation activities began in November 2006. A total of six (6) 100m’ grids of soil in an open land
area were excavated to a depth of one (1) meter, loaded out, transported and disposed. Two (2) of the
100m’ grids were within the Eastern Parcel and four (4) of the 100m® grids were within the area
designated as the Western Parcel. Excavation cavities were backfilled with clean imported soils. This
remedial action was successfully carried out, as evidenced in the Final Site Remediation Report authored
by Partners Environmental in April 2007.

In September 2010, the NRC and its consultant performed a radiological survey of the CSXT parcel that
runs parallel and contiguous to the southern boundary of the AAR Corporation property. In June 2011 the
NRC released its Technical Evaluation Report regarding the radiological status of the contiguous CSXT
right-of-way. NRC staff concluded that the CSXT property meets the criteria for unrestricted use and that
this parcel requires no additional soil remediation or cleanup.

In August of 2013, AAR submitted the Remedial Work Plan, Revision 1, calling for the excavation of
twenty-nine (29)10m X 10m x 1m grids and three (3) 10m X 5m X Im grids in a portion of the property
referred to and delineated as the Western Parcel. The purpose of this strategic waste excavation, soils
management and site restoration plan was to obtain from the NRC an “unrestricted use” designation for
said parcel. It is anticipated that use of the site will remain consistent with its current use and that of the
neighboring properties (commercial, light industrial, warehousing, trucking).

On 30 December 2013 the NRC issued its remedial Work Plan letter of approval and its Safety Evaluation
Report in which the NRC stated that “the NRC staff concludes that the AAR Work Plan is consistent with
applicable NRC criteria and guidance. The staff has no objection to AAR proceeding with the remediation
as described in the work Plan”.
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3.0 WORK PLAN IMPLEMENTATION

A. Objectives

1.0 Primary Objective

The primary objective for the AAR Western Parcel Strategic Waste Excavation and Site
Restoration project is to obtain from the NRC an “unrestricted use” designation for the Western
Parcel of the property located at 12633 Inkster Road, Livonia, MI 48150.

2. Secondary Objectives

(a) Strategic Waste Excavation

Excavating soils in conformity with those pre-established grids identified in Section 3.1 of the
Work Plan

(b) Sampling and Gamma Spectroscopy in the 1-2 Meter Layer

Evidencing that the soils in the 1-2 meter zone within the pre-established grids meet the
proposed DCLGw for the 1-2 meter layer

(c) Soils Management

Managing soils, including blending of high-activity with low-activity materials, in order to meet
the disposal facility Waste Acceptance Criteria (WAC)

(d) Site Restoration

Maintaining existing ecology to as great an extent as possible, while incorporating clean fill
material to bring grid excavations to pre-existing grade.

B. Release Criteria

Regulatory Guidelines and Release Criteria were identified in Section 3 of the Remedial Work
Plan, a copy of which is attached hereto.



C. Chronological Summary of Work Performed
(i) Summary of Site Preparation Activities

In July of 2013 Solutient employed the services of AMBIT Land Surveyors (formerly Milletics
and Associates, Plymouth, MI), who, in 2006 had performed the grid layout that established the
Eastern and Western Parcels at 12633 Inkster Road, Livonia, M. AMBIT delineated the outer
boundaries of the Western Parcel in preparation for clearing and grubbing and for purposes of
establishing the exclusion zone, transition zone, haul road locations, equipment staging area and
backfill material stockpile area.

In December of 2013 AMBIT performed the initial site surveying work and engineering
necessary to submit the Soil Erosion and Sediment Control Plan to the City of Livonia. In March
of 2014 AMBIT completed the SESCP documentation that caused the City of Livonia to issue
said permit on 14 April 2014,

During the week of 27 April 2014 Solutient (1) set up the instrumentation room and the
laboratory, and the multi-channel analyzer (MCA), (2) installed perimeter “Radioactive
Materials” signage along the southern, western and northern property boundaries, as well as rad
rope and signage to designate the control zone and the transition zone, (3) installed silt fence per
SESCP engineering design, (4) performed radiological surveys of incoming heavy equipment,
(5) constructed the out-bound truck “mud pad”, and (6) laid out the north and south haul roads.

During the week of 4 May 2014 Solutient (1) consolidated surface debris, (2) cleared the control
zone of immature trees and scrub brush, (3) performed radiological surveys of incoming roll-off
boxes to be used for loadout of surface debris, (4) supervised AMBIT as they performed GPS
delineation and pinning of the 10m X 10m grids within the Western Parcel, and (5) installed
perched water observation wells to a depth of | meter in grids 73, 159, 186 and 282.

During the week of 11 May 2014 Solutient experienced rain events that precluded our initiating
grid excavations. We did, however, (1) dispose of roll-off boxes of surface debris, (2)placed 1X3
limestone on designated haul roads, (3) installed excavated trenches to a depth of 1 meter on a
line extending from (a) the southwestern boundary of grid 98 to the northwestern boundary of
grid 247, (b) the southeastern boundary of grid 285 to the northeastern boundary of grid 315, (c)
the northeastern boundary of grid 187 to the northeastern boundary of grid 190, (d) the
northeastern boundary of grid 123 to the northeastern boundary of grid 126, and (4) built distinct
stockpiles of 1X3 and 21AA stone for later use as backfill material.

During the week of 18 May 2014 the job was shut down due to extensive and severe rain events.

During the week of 25 May 2014 Solutient (1) began the process of site dewatering, including
establishing a holding pond in grid 189 and ordering a 21,000 gallon holding tank, pump and
hoses as a precautionary measure, (2) installed sumps in trenches, (3) continued stockpiling
backfill material, and (4) disposed of surface debris.



(ii) Summary of Work
A daily accounting of the progression of remediation work is as follows:

6-2-14

Trenched western boundary of grids 266 and 284

Concurrently dewatered and excavated grid 94

Loaded, transported, disposed of grid 94 soils

6-3-14

Dewatered grid 94 and trench contiguous to grid 122

Loaded, transported, disposed of grid 122 soils

Region I NRC and ORISE imposed new soils sampling and manifesting procedures

Encountered buried drums, bollards, refractory brick, concrete foundations, pallet wood

6-4-14

Dewatered grid 94

Obtained 1-2 meter samples in grid 94

Dewatered grid 122 and main north/south trench

Loaded, transported disposed of grid 122 soils

Prepared to excavate grid 156

6-5-14

Dewatered grids 122, 156 and main north/south trench

Loaded one truck prior to EQ imposing hold on further shipments

Dumped contents of truck back into grid 156

Stopped job until further notice

6-6-14

Dewatered grids 122 and 156

Obtained 1-2 meter samples in grid 122

Sent e-mail to State of Michigan, EQ, AAR requesting they attend a meeting at the

Livonia site on 6-10-14 to review progress to date and impact of EQ-imposed directives

(a) 24-hour notice prior to shipping Class 7 material
(b) No acceptance of trailer-loads of material exhibiting > 19.5 pCi/g
(c) No blending of site soils permitted
Demobilized
6-9-14

Performed analytical on 1-2 meter samples from grids 94 and 122

Dumped previously loaded truck that exhibited 30 pCi/g on surface of grid 216

Finalized arrangements for 6-10-14 meeting

6-10-11
Meeting with State of Michigan, EQ, AAR, the results of which were:
(a) No 24-hour notice of Class 7 shipments; call prior to truck leaving site
(b) Accept truckloads of soils exhibiting < 55 pCi/g Th-232, but average over all
Shipments cannot exceed 19.5 pCi/g th-232
(¢) Permit blending, per NRC authorization in Safety Evaluation Report
6-11-14 thru 6-13-14
Stand down
6-16-14 :

Trenched from northeastern boundary of grid 126 to southeast boundary of grid 76,
from southeast boundary of grid 126 to southwest boundary of grid 375, and from
southeast boundary of grid 76 to southwest boundary of grid 370

Backfilled grids 94 and 122

Developed procedures for soils blending

6-17-14
Dewatered grid 156



6-17-14 (cont)
Loaded, transported, disposed of ~ 200 T of soil from grid 156
Loaded out dumped material originating in grid 156
Completed backfill of grid 94
6-18-14
Stand down due to high winds and storms
Dewatered grid 156
Obtained 1-2 meter samples in grid 156 between storms
6-19-14
Dewatered grid 156 and north/south trenches
Backfilled grid 156
Loaded, transported, disposed of soils in grid 216
Encountered concrete foundation, vehicle parts, 55-gallon drums, bollards, steel I-beams in grid 216
6-20-14
Completed loadout, transport, disposal of soils in grid 216
Dewatered grid 157
Dewatered grid 216
Obtained 1-2 meter samples in grid 216
6-23-14
Dewatered grid 157
Dewatered grid 216
Loaded, transported, disposed of soils in grid 157
Removed soils in quadrants 3&4 of grid 216
Obtained samples from bottom of 1-2 meter excavation in grid 216
Obtained 1-2 meter samples in grid 157
6-24-14
Dewatered grid 157
Dewatered north/south trench
Backfilled grid 216
Rained out at 1115
6-25-14
Loaded, transported, disposed of soils from grid 217
Significant rubber debris, 55-gallon drums, [-beams in excavation
Heavy traffic at landfill
Prepared mix pit to blend soils from 247, 217, 187
6-26-14
Dewatered grids 217 and 158
Completed backfill of grid 157
Blended soils from grids 247, 217, 187
Obtained composite sample of blended soils to ensure landfill acceptance
Loaded, transported, disposed of soils from mix pit in grid 217
Prepared mix pit for soils in grids 123 & 124
6-27-14
Dewatered grids 189 and 158
Blended soils from grids 127, 247, 187 and from grids 123, 124, 187
Obtained composite samples of blended soils from mix pit in grids 217 and 123
Prepared remaining grid 187 soils for loadout
6-30-14
Obtained 1-2 meter samples in grids 247, 217 and 187(1&2)
Prepared mix pit for soils in grids 124, 125, 158, 189
Dewatered trenches in southwest comer
Blended soils from grids 124, 125, 158, 189
Obtained composite samples of blended soils from mix pit in grid 158
Loaded, transported, disposed of soils from mix pit in grid 158



7-1-14
Dewatered grids 123, 125 and open trenches
Obtained 1-2 meter samples in grids 123, 187(3&4), 124 (1&2), 125 (1&2)
Extended north haul road '
Backfilled in grids 217, 247, 187 .
Loaded, transported and disposed of soils from grids 124 and 125
7-2-14
Dewatered remaining trenches
Obtained 1-2 meter samples in grid 125 (3&4) and 189
Loaded, transported, disposed of soils from grid 126
Prepared mix pit for five northern grids 265, 266, 283, 284, 315
7-3-14
Dewatered grid 125
Obtained 1-2 meter samples in grid 158
Demolished dog pen and concrete foundation in grid 315
Backfilled grids 123, 124 (1&2), 125
7-4-14
Holiday
7-7-14
Removed 1-2 meter soils in quadrant 1 of grid 158
Obtained sample from bottom of 1-2 meter excavation in quadrant 1 of grid 158
Backfilled grids 125 and 158(2,3&4)
Loaded roll-off boxes with debris from grid 315 dog pen and foundation
Excavated remainder of grid 124 and placed atop grid 99
Obtained 1-2 meter samples in grid 124(3&4)
Size-reduced and loaded out buried concrete and rock
7-8-14
Backfilled grid 189
Loaded, transported, disposed of soils from north mix pit and grid 126
Experienced stand down due to rain event
SESCP Inspection by City of Livonia
7-9-14
Dewatered grid 126 and remaining trenches
Removed 1-2 meter soils in quadrant 3 of grid 157
Obtained sample from bottom of 1-2 meter excavation in quadrant 3 of grid 157
Obtained composite sample from mix pit in 265, 266, 283, 284
Loaded, transported, disposed of soils from mix pit in 265, 266, 283, 284
Loaded, transported, disposed of soils from grid 126
Created southern boundary haul road
Uncovered pockets of high-activity non-conforming waste in grid 126
Backfilled grid 158(1)
7-10-14
Dewatered grid 126 and remaining trenches
Moved material from north mix pit to grid 126 for blending
Blended material from grid 158 with soils from grid 188
Completed backfill of grid 158
7-11-14
Dewatered grid 126
Loaded, transported, disposed of blended soils from grid 126
Loaded, transported, disposed of soils from atop grid 99
Blended soils from grids 101, 368, 369
7-14-14
Loaded, transported, disposed of soils from grid 126
Obtained 1-2 meter samples in grids 265 (1&2), 283, 284



7-14-14 (cont)
Loaded, transported, disposed of soils from mix pit in grid 101
Obtained 1-2 meter samples in grid 126
Dewatered grid 368
7-15-14
Loaded, transported, disposed of soils from grids 98 and 99
Obtained 1-2 meter samples from grid 99
Backfilled grid 99
Loaded, transported, disposed of soils from mix pit in grid 101
Loaded, transported, disposed of soils from grid 370
Backfilled grid 126
Backfilled grids 283,284
7-16-14
Obtained 1-2 meter samples in grids 101 and 368(2&4)
Backfilled grids 101, 368(2&4) and 99
Loaded, transported and disposed of soils from grids 265, 266, 370
Discovered asbestos in grid 370
7-17-14
Loaded, transported, disposed of soils from grids 370, 266, 188
7-18-14
Obtained 1-2 meter samples in grids 265(3&4), 266
Backfilled grids 265, 266, 283, 284
Loaded, transported, disposed of soils from grids 370, 188 and 76
7-21-14
Loaded, transported, disposed of soils from grids 188, 76, 368, 375, 75 and 37
Size-reduced and shipped two loads of concrete and stone originating in excavations
7-22-14
Obtained 1-2 meter samples in grids 370, 76, 188
Backfilled grids 370, 76, 188
Loaded, transported and disposed of soils from grids 368, 369
Loaded, transported, disposed of soils from grids 37 and 75
Trammed soils from grid 315 to blend with soils in grid 75
Moved material from grid 369 to blend with soils in grid 75
7-23-14
Obtained 1-2 meter samples in grids 37, 75, 369
Loaded, transported, disposed of soils from grids 368 and mix pit grid 74
7-24-14
Loaded, transported, disposed of soils from grids 74, 36, 98, 368 and 375
Obtained 1-2 meter samples in grids 74, 36, 368 and 375
Backfilled in grids 74, 36, 368 and 375
7-25-14
Loaded, transported, disposed of soils from grids 98 and 315
Size-reduced, loaded disposed of concrete and stone from excavations
Obtained 1-2 meter samples in grids 98 and 315
7-28-14
Backfilled grids 98 and 315
Supervised GPS survey by Ambit
Loaded roll-off box of site debris
7-29-14
Completed backfilling and grading operations
Shipped final cooler of 1-2 meter samples to ORISE



7-30-14
ORISE discovered elevated levels in grid 72
Solutient obtained 5-gallon bucket sample of material in grid 72 and obtained GS analysis to ensure
that the 5-gallon bucket of waste met the EQ WAC

(ii)(1) Certain Work Issues Addressed
- Dewatering

During site reconnaissance prior to inception of the project, the presence of vegetation associated with a
shallow water table indicated to Solutient the probability that we would encounter high-moisture soils
and/or perched water during site excavation work, potentially creating the need to stockpile soils for
natural decanting.

Due to a series of weather events, it was decided to install four (4) perched water observation wells to a
depth of 1 meter. This was done to: (1) gauge the depth to water in specific areas of the Western Parcel,
(2) determine the optimal location for a series of 18"W X 39D trenches to allow soils to shed perched
water and (3) assist in redesigning the sequence of grid excavations should such weather events persist.

As noted in the above chronology, on or about 10 June 2014 it was decided to bring on board a 21,000
gallon portable storage tank, pump and hoses as a contingency if trenching proved inadequate. We were

able to control dewatering as noted in the chronology, without the need for using the portable storage
tank.

- Blending of High-activity and Lower-activity Soils to Achieve EQ’s Waste Acceptance Criteria

The potential need to blend soils on-site was identified in Section 2.2(B)(2) of the Remedial Work Plan.
Potential became reality following our 10 June 2014 meeting at the AAR Livonia site with The State of
Michigan and EQ. The establishment of a limit of <55pCi/g per shipment for soils shipped to EQ and the
establishment of a maximum of 19.5pCi/g over the total project drove the decision to initiate soils
blending.

Thus, a written procedure was established that addressed (1) identification of materials suitable for
blending, (2) blending parameters, (3) sampling procedures, and (4) dealing with exceedences. The above
chronology describes the location of mix pits and the origin of soils blended in those mix pits.

- Sub-surface Debris

Historical documents suggested the probability of encountering decaying drums of ash within the
excavations.

As early on as trenching parallel to the eastern border of the Western Parcel and excavating in grid 94, it
became readily apparent that the Westem Parcel was the site of indiscriminant dumping/burial of
voluminous debris, including pallets, rubber hose, steel cable, steel I-beams, bollards, concrete-encased
mixer shafts and blades, large steel-encased concrete anchors, concrete foundation block, refractory brick,
vehicle parts, sheets of crumpled aluminum, culvert pipe, asbestos, magnesium alloy dross and the like.

Then, on 9 July 20 2014 we encountered numerous high-activity agglomerated “rocks™ of a deep blue
color and a volume of loosely consolidated white powder, primarily of low activity. This caused us to
contact the USNRC for guidance on the handling of same. It was concluded that the rocks were probably
furnace slag and that the white material was probably a calcium-containing raw material. Attempting to
avoid the creation of a waste stream that would necessitate disposal at a licensed radioactivity landfill,
Solutient instructed the equipment operators to crush the material in the excavation and mix the resultant



material with contiguous soils, after which additional blending would take place, along with sampling as
appropriate.

(ii)(2) Changes to or Deviations From the Remedial Work Plan

During a site inspection conducted by USNRC, Region [II NRC and ORISE on 3 and 4 June 2014, it was
determined that the following procedures would be implemented:

a. Michigan Gravel Trains, consisting of a tractor, a lead trailer and a tag trailer could not be
considered as one conveyance and that the contents of each trailer must be sampled and
manifested independently

b. Sampling procedures, as identified in Attachment 2, would be implemented

¢. Full-depth sampling in the 1-2 meter zone would be done with an auger capable of generating
sufficient sample material that could be split between Solutient and ORISE. A site specific
program was developed which would identify a random sample location within each of the four
quadrants in each excavated grid.

Attachment 4 provides the sample results for each trailer load of soils transported to EQ and provides a
running average concentration for same.

(if)(3) Grids/Quadrants Excavated to a Depth of Two Meters

During grid excavations early on, such as grid 216, historical site data specific to the 1-2 meter zone
verses actual sample results from the 1-2 meter zone reduced our confidence level in being able to
achieve a final average concentration limit of <20pCi/g.

Therefore, when we encountered what we considered to be an elevated sample result in the 1-2 meter
zone, we took a proactive approach and removed soils within the affected quadrant. This resulted in
excavation to a depth of two meters in the following:

Grid 216, quadrants 3 and 4

Grid 158, quadrant 1

Attachment 7 provides the results of sampling in the 1-2 meter zone and incorporates the results of
samples taken at 2 meters following excavation to that depth in grids 216 and 158.
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4.0 CONCLUSIONS

The following conclusions apply to this project:

A. Solutient deviated from the Remedial Work Plan only as directed by USNRC and/or Region
I NRC with two exceptions, which were: (1) the implementation of observation wells,
trenching and dewatering procedures designed to allow the project to proceed, and (2) the
excavation to a depth of two (2) meters in certain quadrants of Grids 158 and 216.

B. Sampling procedures were conducted with strict conformity to those procedures introduced or
approved by the USNRC and/or Region Il NRC.

C. Truck loadout and manifesting procedures were performed in strict conformity with MDOT
regulations and EQ Waste Acceptance Critenia.

D. Soil sample results support having achieved per load concentrations of <55pCi/g Th-232.

E. Soil sample results support having achieved a disposal project average concentration of
<19.5 pCi/g Th-232. (Attachment 4)

F. Sample results in the 1-2 meter zone support having achieved an average concentration of
<20 pCi/g total thorium. (Attachment 7)

The goals of the project having been met, AAR is positioned to receive from the USNRC an
“unrestricted use” designation for the Western Parcel of the property located at 12633 Inkster
Road, Livonia, ML

Attachment | Remedial Work Plan Section 3.0 “Regulatory Guidelines/Release Criteria”
Attachment 2 Gamma Spectrometry Daily Operating Procedure

Attachment 3  Soils Blending to Achieve Waste Acceptance Criteria

Attachment 4 Summary of Waste Manifests Evidencing Having Achieved WAC

Attachment 5 Procedures for Drying Samples Preparatory to Gamma Spectrometric Analysis
Attachment 6 Calculations of 1-2 Meter Total Thorium

Attachment 7 Results for 1-2 Meter Per Sample and Overall Average Concentration
Attachment 8 Random Locations of the 1-2 Meter Soil Samples for Each Grid/Quadrant
Attachment 9 Gamma Spectroscopy 1-2 Meter Grid Sample Results

Attachment 10 Site Photos
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AAR Western Parcel Strategic Waste Excavation and Site Restoration RWP

3.0 REGULATORY GUIDELINES/RELEASE CRITERIA

3.1 REVISED PROBABALISTIC DOSE ANALYSIS/ BASIS FOR UNRESTRICTED RELEASE

The License Termination Rule (LTR), 10 CFR 20, Subpart E, states that a site will be considered
acceptable for unrestricted use if the residual radioactivity that is distinguishable from background
radiation results in a TEDE to an average member of the critical group that does not excced 25 mrem
(0.25 mSv) per year, including that from groundwater sources of drinking water, and the residual
radioactivity has been reduced to levels that are as low as reasonably achievable (ALARA). ...

In a letter dated, October 27, 2006, the NRC stated that that the radiological analysis submitted by AAR
demonstrates that it fulfilled the dose requirement of the LTR for unrestricted release of the eastemn parcel
of the site, contingent on the completion of the remedial action. Remedial activities were completed in
January, 2007 and a final report submitted to the NRC in April, 2007.

The radiological analysis previously submitted and approved by thc NRC was used to evaluate what
further soil removal from the western and eastern parcels would be required to reduce the radiation dose
consistent with the LTR for unrestricted release of the entire site. The probabilistic dose assessment
yielded a dose source ratio (DSR) for the resident farmer scenario of 2.4 mrem/year per pCi/g, assuming a
10,000 m2 “area of contaminated zone™ and a 2 m “depth of contaminated zone.” A 10,000 m2
contaminated zone was used because it is the value recommended by the NRC for the AAR dose
assessment. Based on the calculated DSR, the average thorium concentration in the site soils must be <10
pCi/g to meet the limit established in LTR for unrestricted release.

Excavating the soil and replacing it with uncontaminated material from the 32 grids listed below, results
in an average concentration, in the top one meter of soil within the western most 10,000 m2 area of the
site (155W to 60W) of 6 pCi/g. The specific grids recommended for removal are as follows (see Figure
3a, Site Characterization Report, Phase II of B. Koh 1999 for grid locations): 36, 37, 74, 75, 76, 94, 98,
99, 101, 122, 123, 124, 125, 126, 156, 157, 158, 187, 188, 189, 216, 217, 247, 265, 266, 283, 284, 315,
368, 369, 370, 375. .

Table 3.1, shows the grids to be removed and the resulting average thorium concentration after grid
removal.

3.2 EXCAVATION DEPTH

No excavation is required below a depth of one meter provided the average thorium concentration in the
1-2 meter layer does not cause the resulting dose to exceed the LTR limit for unrestricted release. At the
time of maximum dose for the 0 to 1 meter layer the Dose Source Ratios are as follows: DSR (0-1 m) =
2.4 mrem/year per pCi/g and DSR (1-2 m) = 0.13 mrem/year per pCi/g. Therefore, at this time, the
average concentration in the 0 to | meter layer of 6 pCi/g would equate to a dose rate of 14.4 mrem/year,
and the average concentration in the 1 to 2 meter layer would have to be at or below 82 pCi/g for the total
dose rate not to exceed the 25 mrem/year criteria.



However, at the time of the maximum dose for the | to 2 meter layer which occurs several hundred years
later, the Dose Source Ratios are as follows: DSR (0-1 m) = 1.2 mrem/year per pCi/g and DSR (1-2 m) =
0.65 mrem/year per pCi/g. Thercfore, at the time in question, the average concentration in the 0 to 1
meter layer of 6 pCi/g would equate to a dose rate of 7.2 mrem/year, and the average concentration in the
1 to 2 meter layer would have to be at or below 27 pCi/g for the total dose rate not to exceed the 25
mrem/year criteria.

3.3 REAL-TIME CONFIRMATORY SAMPLING

After excavating soil to a depth of one mcter, the average concentration in the 1-2 meter level will be
verified by removing and analyzing soil samples. Four samples will be removed from each 100 square
meter grid as described in Site Characterization Report, Phase II, Former Brooks and Perkins, Site, Inc.,
Revision 0, August 1999, prepared by B.Koh and Associates. The concentration of the four grid samples
will be added to the existing data for the 1-2 meter layer and a new layer average calculated. The existing
data for the 1-2 meter layer is presented in the attached spreadsheet, Tablc 3.4.

If the average thorium concentration of an exposed grid in the 1-2 meter layer causes the average
concentration in the entire 1-2 meter layer to exceed 20 pCi/g, AAR will remove the exposed grid to an
appropriate depth and replace it with clean fill.
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SOLUTIENT TECHNOLOGIES LLC.

GAMMA SPEC DAILY OPERATING PROCEDURE

TERCBEFORE LSEYe®
LIQUID NITROGEN MUST COOL SYSTEM FOR A MINIMUM OF 24 HOURS

1.) Open gamma acquisition & analysis. (If High Voltage is already on skip step 2 & 3.)

2.) FILE > OPEN DATASOURCE
e Source: >Detector > RE1A > Open

3.) MCA > ADJUST > HVPS > ON (Let the high voltage ramp up and read ready.)
4.) Perform Daily background count and compare to the QC Chart.

5.) EDIT > SAMPLE INFO

Sample Title : (Daily Source Check)
Sample 1.D.: (Monazite Standard)
Collector Name: (N/A)

Type: (Th-232 73 pCi/g)

Sample Description: (Source Reference Material)
Quantity: (200.3g)

Units : (Grams)

Sample Date: (?)

Sample Time: (?)

Sample Geometry: (80z. Can)

6.) Place the “Source Reference Standard” on detector and close lid.

7.) ANALYZE > EXECUTE SEQUENCE >
e “H”DAILY QC

8.) Once the count is complete and the report prints,
e FILE > SAVE AS >: Save in proper folder designated for the project “DAILY QC”.

9.) Review the report print out page “PEAK ANALYSIS REPORT”. Check the lower end
of the spectrum at 93.35 keV to ensure it is between 93.0 — 93.6 keV, then check the upper
end of the spectrum at 911.6 keV to ensure it is between 911.2 - 911.8. Once this is verified
to be correct refer to the “INTERFERENCE CORRECTED REPORT”. Verify that the Ac-
228 activity falls within 2 pCi/g -/+ of the known activity of 73.0 pCi/g =~ Th-232 Source
Reference Standard.

10.) Once the system is determined to be in proper operating parameters the samples then can
be analyzed. Return the “Source Reference Standard” to its storage area.




SOLUTIENT TECHNOLOGIES LLC.

11.) Samples will be collected per the AAR Livonia Sampling Protocols submittal. The
amount of material placed in the sample container will be as close to 200.3 grams as possible.
The samples shall be representative of the material being analyzed. Large stones, sticks or
other debris which can affect a homogenous sample will be removed. Once the desired
weight is obtained, a lid will be secured on the sample can and it will be labeled using the site
labeling protocol.

The analysis sequence is described below.

12.) EDIT > SAMPLE INFO
e Sample Title : (PROJECT)
Sample .D.: (NOMENCLATURE)
Sample Description: (GRID 1.D. & DEPTH)
Collector Name: (?7)
Type: (SOIL)
Quantity: (200.3g)
Units : (Grams)
Sample Date: (?)
Sample Time: (?)
Sample Geometry: (80z. Can)

13.) Place the next sample for analysis on the detector and close lid.

14.) ANALYZE > EXECUTE SEQUENCE > (Count times may vary based on activities.)
e “G” Soil W MDA 20 Minutes
e “N” Soil W MDA 15 Minutes

15.) Once the count is complete and the report prints,
e FILE > SAVE AS >: Save in proper folder designated for the project analytical data

16.) Refer to the report print out “INTERFERENCE CORRECTED REPORT”
e Review and determine if the activity pCi/g concentration in the sample is over the
DCGL set for the site remediation.
e The data should then be transferred to an Excel spreadsheet archiving the activity
levels of each isotope of concern in the sample.

17.) Return to step # (10.) for the next sample analysis count.
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SOILS BLENDING TO ACHIEVE WASTE ACCEPTANCE CRITERIA

The following procedures were developed to ensure, to as great an extent as practicable, that on-
site blending of Thorium-contaminated soils produces material that, when sampled via Gamma
Spectroscopy, meets DOT criteria of <27.5 pCi/g and WAC criteria of <54 pCi/g.

IDENTIFICATION OF MATERIALS SUITABLE FOR BLENDING

Solutient utilized the 1999 site characterization data contained in a schematic entitled “AAR
Project Site, 0-1 Meter Increment Soil Sample Results Total Thorium (pCi/g” to identify those
grids/quadrants of highest activity and those grids/quadrants exhibiting relatively low levels of
activity that suggest their candidacy for blending to achieve the criteria identified above.

Additionally, Solutient utilized simplistic arithmetic calculations of activities and soil volumes to
determine what combination of same will provide the desired results. An example of same is as
follows:
Soils in Grid 158 will be manipulated, excavated and loaded out, thereby
creating a “mix pit”. Soils from Grids 189 and 125 will be blended as fol-
lows:
189 (3+4) + 125 (1x.5+2) = 41.98 pCi/g
189 (1+2) + 125 (1X.5+3+4) = 43.39 pCi/g

BLENDING PARAMETERS

All blending operations will be conducted within a “mix pit” that results from the excavation to a
depth of 1 (one) meter and the load-out of these soils originating in those grids/quadrants previ-
ously identified for removal. Mix pits will be located in or contiguous to those grids exhibiting
the highest levels of activity. The attached schematic provides an example of same.

There will be no tramming of highest-activity soils. When required, a specific volume of low-

activity soils may be trammed to a mix pit to affect blending to achieve the acceptance criteria.
This, however, represents an exception to the proposed methodology that calls for blending of
materials that exist within contiguous grids.

One or more excavators will load the mix pit with previously-identified soils. Mixing buckets
with teeth will be utilized to mix the soils within the confines of the mix pit. The volume of

material and the extent of mixing that takes place will be determined by the current site manager.

Once sufficient mixing has been completed, the blended material will be available for sampling.



SAMPLING

Solutient is currently utilizing sampling procedures that call for the following:

When loading Michigan Gravel Trains with soil, each trailer is sampled and the resultant
sample analyzed independent of the other

Every fifth excavator bucket of soil is dumped in the excavation for purposes of improved
mixing. This bucket load of material is once again retrieved and positioned so that the
sampler can access the material for sampling purposes.

A beaker of soil will be extracted from every fifth bucket of soil and placed in a five-
gallon bucket

A beaker of soil will also be extracted from the last bucket of material to be loaded into
the conveyance and said material placed in the five-gallon bucket

On average the lead trailer will accommodate 20-23 buckets of soil and the tag trailer will
accommodate 15-17 buckets of soil

Soils in the five-gallon bucket will be reasonably homogenized

A sample will be loaded into a Zip-Lock plastic bag, properly identified, and transported
to the on-site laboratory for preparation and analysis via Gamma Spectroscopy

Resultant analytical data determines DOT shipping status and achievement of the WAC

Sampling of blended soils calls for the following:

A series of grab samples will be extracted from the pile of blended soils corresponding to
the number of samples that would have resulted from loading a conveyance.

Grab samples will be placed in a five-gallon bucket and composited

A sample will be loaded into a Zip-Lock plastic bag, properly identified, and transported
to the on-site laboratory for preparation and analysis via Gamma Spectroscopy.

NOTE: This procedure does not replace the load-out sampling procedures currently in place,

but will be used to corroborate achievement of the DOT and WAC criteria and reduce the
probability for the need to dump loaded exceedence soils for re-blending.

DEALING WITH EXCEEDENCES

Should sampling of in-place blended soils identify an exceedence, additional in-place blend-
ing will be performed utilizing pre-qualified low-activity soils, followed by additional
sampling as appropriate.

Should sampling of soils during load-out identify an exceedence, loaded soils will be returned
to the mix pit for additional in-place blending utilizing pre-qualified low-activity soils,
followed by additional sampling as appropriate.
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Manifest Number Date Truck number _Trailer number Grid Est weight Material Activity pQ/g
79804 5/12/2014 40000 debiis 1
75805 5/12/2014 40000 debris 1
79806 5/12{2014 40000 debris 1
79807 5/12/2014 40000 debris 1
79808 5/12/2014 40000 debris 1
78809 5/13/2014 40000 debris 1
79810 5{29/2014 40000 debris 1
79816 6/1/2014 132 32888 94 110000 sail s
79817 6/2/2014 13t 33A £ 338 94 104000 Soll 5
79818 6/2/2004 132 198 & 199 %4 103000 soll 5
79819 6/2/2014 109 314 & 318 84 102000 sail 5
79820 6/3/2014 13 33A & 338 122 104000 sail 20
79821 6/3/2014 132 198 & 199 122 105000 soil 14.46
79822 6/4/2014 132 198 & 199 122 204000 soit 12.92
79823 6/a/2014 131 182 122 100000 sail 4.1
60514 6/5/2014 131 1%2 156 100000 soll 16.24

1 6/17/2014 132 298 156 61500 soil 22.55
2 132 298 156 44800 soif 11.36
3 6/17/2014 131 1 156 61500 soll 12.38
4 131 2 156 44800 sofl 4.38
5 6/17/2014 132 294 156 61500 sofl 17.69
6 132 298 156 44800 soll 1677
7 6/17/2014 131 1 156 61500 soil 32
8 131 2 156 44800 soil 15.27
1 6/19/2014 132 297 156/ 216 61500 soil 6.5
2 132 208 216 44800 soll 457
3 6/19/2014 109 1 216 61500 soll 9.1
4 109 2 216 44300 soil 7.95
S 6/19/2014 132 29A 26 61500 soll 435
6 132 298 216 44800 soit 663
7 6/19/2014 109 1 216 61500 soil 294
8 109 2 216 44800 soil 6.54
1 6/20/2014 132 29A 216 61500 soil 1.15
2 132 298 216 44300 soil 091
3 6/20/2014 109 1 157 61500 sail 2.48
4 109 2 157 84300 soil 1481 |
S 6/20/2014 132 297 157 61500 soll 767
6 132 298 157 44800 soll 6.44
7 612012018 109 1 157 61500 sall 853
8 109 2 157 44800 soil 5.83
1 6/23/2014 109 1 157 61500 soil 463
2 109 2 157 44800 scil 18.85
3 6/23£2013 142 29A 123 61500 soil 13.39
4 142 298 123 44800 soil 16.24
5 6/23/2014 109 1 216 61500 soil 2.9
6 109 2 216 44800 sai) 15.92
7 6/23/2014 142 29A 216 61500 sall 13.38
8 142 298 216 44800 sall 14.01
1 6/24/2014 109 1 216 61500 soil 6.67
2 109 2 217/2a7 44800 soil 3.39
1 6/25/2014 108 1 157 61500 sall 3.89
3 109 2 123 24800 soil 11,02
2 6125/2014 132 29A 217-247 61500 sail 16.7
4 132 298 217-247 44800 soil 13.93
5 6/25/2014 132 29A 217/247 61500 sofl 24.89
7 132 298 123 44800 soll 19.75
6 /2512014 109 1 123 61500 soif 1251
8 109 2 123/124 44800 soll 10.28
1 6/26/2014 132 29A 217 61500 soil 35.96
7 . 132 298 127-247 44800 soil 8.56
2 6/26/2014 109 1 27 61500 soil 1.73
a 109 2 124 44800 soil 9.37
S 6/26/2014 142 ) 124 61500 sail 7.08
3 142 10 124-189 44800 sail 2.43




Manifest Number Date Truck numbey Trailer number Grid Est weight Material __ Activity pCl/g
9 6/26/2014 109 1 217-247 61500 s0il 12.11
10 109 2 214-247 44800 sail 1139
11 6/26/2014 142 9 189 61500 sail 2.86
12 142 10 189 44800 soil 9.8%
13 6/26/2014 132 297 158 651500 s0il 21.61
14 132 298 156 44800 soil 11.77
L 6/27/2014 142 9 217-247-187 61500 sail 18.02
3 142 10 158 34300 soll 14.82
2 6/27/2014 109 1 217-247-187 61500 sall 1351
4 109 2 158 44800 soi 216
5 §/27/2014 126 294 158 61500 soll 10.83
13 126 298 158 44800 soll 12
9 6/27/2014 126 29A 158 61500 soil 17.25
10 126 298 158-189 44800 solt 537
11 6/27/2014 142 92 127-247-187 51500 soil 26.54
12 142 0 127-247-187 44800 sail 17.22
13 6/27/2014 109 1 217-247-187 61500 soil 12.59
14 108 2 127-247-187 44800 soil 14.23
1 6/30/2014 105 1 123-124-158 61500 soil 1945
2 109 2 123-124-158 44800 soll 15.19
3 6/30/2014 142 95 247-217-187 61500 soll 18.66
4 142 10 247-217-187 44800 soil 9.44
8 6/30/2014 109 1 123-124-158 61500 soil 18.66
9 108 2 123-124-158 44800 s0il 1B.45
S 6/30/2014 132 29A 127-247-187 61500 soil 7.08
6 132 298 127-247-187 44800 soil 6.54
10 6/30/2014 142 5 187 61500 soil 8.18
11 142 10 187 44800 sail 15.29
12 6/30/2014 132 29A 187 61500 soil 3.15
13 132 298 187 44800 sail 4.48
1 71172004 109 1 187 61500 sail 4.64
3 109 2 187 44800 soit 4.08
2 7/1/2014 132 29A 189-125 61500 sail 17.89
4 132 298 189-128 44800 soil 14.54
5 7/1/2014 131 9 189-125 61500 sail 20.81
6 131 10 187 44800 sail 5.94
? 77172034 103 1 189-125 61500 saif 12.39
8 109 2 189-125 24800 soit 12.21
3 71142014 132 29A 189-125 81500 soll 17.5
10 132 298 189-125 44800 soil 8.52
11 7/1/2014 131 9 189-125 61500 soil 1158
12 131 10 189-125 44800 soil 11.96
1 7/2/2014 108 1 125 61500 soll 48.76
2 109 2 125-189 44800 soil 13.83
3 7/2/2014 131 9 125 61500 soil 19.92
4 131 10 125-189 44800 soll 6.53
5 7/2/2014 109 1 125 61500 soil 19.07
6 103 2 265-6 283-4 44800 sofl 5.44
b /2hm4 131 92 125 61500 soil 20.65
8 131 10 265-6 2834 44800 soll 891
1 7/8/2014 132 29A 265-6 283-4 61500 sofl 1394
H 132 238 265-6 283-4 44800 soil 2.34
3 7/8/2014 109 1 126 61500 soil 292
4 109 2 126 44800 sell s
s 7/8/2014 132 29A 2656 203-4 61500 soll 1154
[ 132 298 265-5 283-4 44800 soll 10.67
8 7/8/2014 109 1 126 61500 soil 11.58
7 109 2 265-6 283-4 44800 sail 13.58
10 7/8/2014 132 29A 265-6 2834 61500 soi 9.21
9 132 298 126 44800 sail 10.37
4 /972014 109 1 182 61500 sai} 6.69
3 109 2 126 182 44800 sail 6.21
1 7/9/2014 132 9 265-6 283-4 61500 sofl 833
2 132 10 265-6 283-4 44800 sall 7.13




Manifest Number Date Truck aumber _Traller number 6rid Est Materlal  Activity pOi/g
s 7/8/2014 109 294 265-6 2834 61500 sod $.04
9 109 298 265-6 M34 44300 solf 229
[ 75/2014 132 1 265-6 2134 61500 sot 3.01
10 2 265-6 2834 41800 soll $.63
11 8/2014 9 265-6 2834 61500 sofl 474
\2 10 265-6 2834 44800 solt 633
3 . 7/10/2014 29A 265-6 2834 61500 soit 3.69
4 25b 126 284 44800 soil 12.5
5 7/10/2014 1 265-6 283-4 61500 soil S.82
6 2 126 284 44800 soll 9.19
9 7/10/2014 9 265-6 2834 61500 soil 4.11
10 10 265-6 2834 44800 soll 10.14
11 7/10/2014 293 265-6 283-4 61500 sai) 7.52
12 29 158 44800 soil 891
13 7/10/2014 1 265-6 2834 61500 sofl .7
14 2 158 44200 soll 17.32
1 7/11/7004 9 265-6 783-8 61500 soll a.53
2 10 124 44800 soll 135
3 7711/2014 298 265-6 2834 61500 soil 14.86
[ 298 12484 44800 sodl 15.03
6 7/11/2014 9 125 61500 soll 13.76
8 10 125 44500 soll 16.52
S 7/11/2014 1 265-6 283-4 61500 soil 12.46
7 2 265-6 283-4 44800 soil 11.62
10 7/11/2014 29A 265-6 283-4 61500 safl 14.2
13 298 265-6 2834 44800 soil 11.95
11 7/11/2014 9 368 61500 soll 313
12 10 368 44800 sofl 7.5
1 7/14/2014 9 265-6 2834 61500 sl 19.89
2 10 265-6 2834 44800 sail 5.09
4 7M1472018 294 368 61500 il 578
3 298 368 44800 soil 8.91
s 7/14/2014 1 98-99 61500 508 309
6 2 98.99 44500 soit 432
7 7/14{2014 9 98-99 51500 soil 10.63
[ 1) 98-99 44500 sol) 8.32
9 14/2014 29 98-99 61500 solf 2.73
10 298 98-99 44800 soil 11.35
1 7/15/2014 1 98-99 61500 soll 9.15
2 2 98-99 44800 sall 9.32
4 7£15/2014 9 101 61500 soil 891
3 10 101 44800 soll 893
5 2/15/2014 29A 101 61500 soll 3.99
3 298 101 44800 soil 4.32
7 7/15/2014 1 98.99 61500 soft 6.16
] 2 98-99 44800 soil 744
9 7/15/2014 141 29A 101 61500 soll 13.28
10 141 298 101 44800 ol 15.2
11 7/15/2014 9 101 61500 solt .89
12 2{16/2014 10 101 44800 soll 16.63
1 1/16/2004 1 265-266 61500 sotl 12.19
2 2 265-266 44500 soil 104
3 2/16/2014 29A 101 61500 soll 15.36
4 298 101 44800 soll 14.07
] 2116/204 3 370 61500 sofl 447
7 2 255-6 44800 soll 11.74
8 7{16/2014 9 370 61500 solt 0.2
[ 10 265-6 44800 solt 13.96
9 7/16/2014 294 265-6 61500 soil 11.58
10 298 265-6 44800 soll 11.76
1 2/17/2013 1 2656 61500 s0il 13.53
2 2 265-6 44800 soil 1185
3 7/17/2014 9 37 61500 el 3.91
. 10 370 44300 soll 3.66




Manifest Number Date Truck numbes Trafler numnber Grid Est weight Matestal  Activity pO/g
S 172018 24 2656 51500 sod 19.59
6 98 2656 44300 soll 16.55
7 1717/2004 11 265-6 61500 soll 2747
8 12 2656 44500 soil 2.76
9 7£17/2014 1 370 61500 soil 3.6
10 2 370 44800 soil -0.073
11 7/17/2014 9 370 61500 soil 27
12 ° 10 370 44800 soil 4.2
1 7/18/2014 11 370 61500 soif 0.87
2 12 370 44800 sail 358
3 7/18/2014 294 138 61500 soll a3
8 298 188 44800 sail 657
s 7/18/2014 1 370-376 61500 sail 42
6 2 76 44800 soil 500
? 2/AB/2014 [ 128 61500 soif $.88
8 10 188 44800 soll 55
[ 7/18/2014 1 76 61500 soll 4.29
10 12 76 44800 soll 1.9
11 711872014 29A 188 61500 soi) 8.08
12 298 183 44800 sail 10.33
13 2/18/2014 1 76 61500 s0il 6.62
14 2 76 44800 so 11.93

79812 7/21/2014 8in 3 Debris sol 1
3 7/21/2014 29A 188 61500 soll 6.15
3 298 188 44800 soil 9.1
2 7/21/2014 1 76 61500 soil 9.27
4 2 76 44800 soll 8.28
5 2/21/2014 9 188 61500 soll 13.53
5 10 188 44800 sol} 597
? 72112014 u 75-76 61500 soft 16.26
8 12 7576 44800 soil 10.8%

78811 212172014 2 Debris sofl 1
10 1/21/2014 198 183 61500 soil 7.97
12 199 118 44300 sail 7.59
11 2/21/2014 1 3775 81500 sall B.65
13 2 37-75 44800 soll 9.25
1 7/21/2014 94 3775 61500 sol) 1524
18 238 37-75 44800 soil 1138
15 7/21/2014 11 368-369 631500 sail 4.14
17 12 368-369 44800 soll EXY)
2 7/222014 109 11 369-368 61500 soil 137
3 109 12 369-368 44800 soll 3.72
1 ?/22/2014 132 198 75-37-315 61500 soll 12.56
[] 132 199 75-35-315 44800 soll 15.06
3 2/22/2014 1 29A 368-369 61500 sail 274
6 111 298 368-369 44800 soil 957
7 7/22/2014 111 1 75-315-37 61500 soll 20.77
3 11 2 75-315-37 44300 soil 20.16
9 7/22/2014 109 11 368375 61500 soit 437
10 109 12 368-375 44300 soil 484
11 2/22/2014 132 198 75-369 61500 soil 10.81
12 132 199 75-369 44200 soil 10.75
13 72212014 m 298 368-369 61500 sol)* 2.78
14 m 298 368-369 44800 sof} 1.6
15 7[22/2014 143 1 75-369 61500 soit 9.06
16 143 2 75-369 44800 saif 13.64
3 7/23/2014 132 9 368-369 61500 soll 1.14
3 132 10 388-369-375 44800 sofl 187
2 __¥pom 109 1 315-369 61500 soll 9.56
4 109 12 75-315-369 44800 soll 8.72
3 7/23/2014 111 29A 368-375 61500 soll 04
6 121 298 368-375 44300 soil 164
? 7/23/2014 143 1 368-375 61500 soil -1.09
[] 143 2 368-375 44500 soft 053




Manifest Number Date Truck number _Trailes munber Grid Est weight Materfal Mm
) B0 132 9 368375 £1500 sod 359
10 132 10 368-375 44800 soil 2.51
1 7/23{2014 109 11 74-36-315 61500 soll 105
12 109 12 74-36-315 44800 solf 11.05
13 2/23/2014 at 29 368375 61500 soll 057
14 111 298 368375 44800 sofl 236
15 B0 143 1 74-36-315 61500 il F¥1]
16 143 2 74-36-315 44300 sod 601

1 __7f2e/2004 109 11 368-375 61500 soil 3.93
2 109 12 368375 44800 sol 2.96
3 2[24[2014 132 198 75-36-368 61500 sol a3
4 132 199 75-36-368 43800 soit .63
3 7/24/2014 111 294 75-36-368 61500 sodl 738 ]
[ 113 298 75-35-368 44500 sall 787
7 7/34/2014 125 1 315 61500 sofl 3.60
8 125 2 315 44800 soff 747
9 7/24/2014 109 11 74 61500 sol 3.07
10 109 12 74 44800 sot 34%
11 7/24/2014 132 198 74 61500 sofl 5.7G
12 132 199 74 44800 soll 5.44
13 7/24/2014 111 297 s 61500 sofl 8.93
14 111 208 315 44800 sail 2,92
15 /242014 125 1 98 61500 soll 4.12
16 125 2 98 44800 soll 8.51
17 /242014 109 1 315 61500 soll 3.07
18 108 12 315 44800 soll 2.93
19 7{24/2014 132 198 315 61500 soil 6.12
20 132 199 98 44800 sail 18.53
1 7/25/2014 111 29A 98-315 61500 soll 10.79
2 111 298 98-315 44500 solt 18.63
3 7/25/2014 143 1 98-315 61500 soll 12.42
q 1u3 2 98-315 44800 sol} 1.03
g 1152014 109 11 88-315 61500 soff 943
6 109 ¥ 88-315 44800 s0ll 9.8
? /252014 132 138 98315 61500 soll 3.92
8 132 199 98-315 44800 sold 4.28
9 7{25/1014 109 12 92315 44200 ol 241
_7/1872014 12872008 samphe - 58 Boz soil 3.02
AvepQ/g 9.205305122



Manifest Number Date Truck number _ Trafler aumber Grig _Estweight Material __Activity pCifg
75804 5/12/2014 30000 detrls 1
79805 /1272014 40000 debels 1
79606 _S1a/2014 40000 debris 1
79807 5/12/2014 40000 detirls 1
9508 5/12/2014 40000 debels 1
73800 5/13/2014 40000 detwis 1
79810 14 40000 dabels 1
79815 6/2/2014 132 2ASS 94 110000 sol 5
9817 612014 131 FETY ¥ o 104000 Sol s
73818 §2/2014 132 198 8199 9% 104000 soll s
79819 §/2/2014 109 A& 318 [ 102000 soil 5
79820 ﬂl_ﬂu 131 33A & 338 122 104000 sol 10
79821 6/3/2D14 132 198 & 199 122 106000 sall 14.46
82 8/4/2014 132 196 & 199 122 104000 soll 12.97
79823 6[3[)_2“ 131 1&2 122 100000 soll 8.1
60514 131 182 156 100000 soil 16.24

1 6/17/2014 132 294 156 61500 0il 22.55
2 132 298 156 44800 soll 11.36
3 6/17/2014 131 1 156 61500 soll 12.38
4 131 2 156 44800 30l 4,98 —
5 6/12/2014 132 29A 156 61500 soll 17,69
6 132 298 156 44800 solt 16.77
7 £/17/2014 131 1 156 61500 soll 3.1
8 111 2 156 44800 soll 15.27
1 6/19/2014 132 198 156 /216 51500 soll 85
2 132 298 216 44800 sol} 457
3 _6/19/2014 109 1 216 61500 solt 9.1
4 109 2 216 44300 soll 7.98
5 —6/A9/2008 132 292 216 51500 soll 435
6 132 298 216 44300 soll 6.63
¥ 6/19/2014 109 1 216 61500 soll 294
8 109 2 216 44800 soll 8.54
1 _6/20/2014 132 29 216 61500 solf 115
2 132 298 216 44800 soll 0.91
3 6/20/2014 109 1 1527 61500 soll 2.48
4 109 2 157 443500 sall 14.81
5 6/20/2014 132 F=T 157 61500 soll 1.67
6 132 298 157 44800 soit 844
7 6/70/2014 109 1 157 61500 08 853
3 109 2 157 44800 soil 9.83
1 67232014 105 1 157 61500 soll a6
2 109 2 157 44800 soil 18.85
3 &/23/:4 142 294 123 61500 soil 13.39
4 142 298 13 44800 soif 16.24
5 6/23(2014 109 1 216 61500 soll 79
[ 103 2 216 44800 soll 15.92
7 Sﬂm 142 Z9A 216 61500 sofl 13.33
] 142 298 216 44800 sofl 14,01
1 _6pa014 109 1 216 61500 soll 667__|
2 109 2 217/147 44800 soll 3.39
1 6/25/2014 109 1 157 61500 soll 3.89
3 109 2 123 A4S0 soil 11.02
2 6, 014 132 29A 217-2487 61500 soll 18.7
4 132 298 217-247 44800 solf 13.93
5 6/25{2014 132 29A 2177247 61500 soll 2489 |
7 132 298 123 44800 soll 19.75
] 6/15/2014 109 1 123 651500 sall 1251
8 109 2 123/124 44800 soll 10.28
1 6/26/2014 132 29A 217 61500 soll 35.96
7 132 298 127-247 44800 sail 8.56
2 6/26/2014 109 1 217 61500 soll 11.73
4 109 2 124 44800 sall 9.37
5 ﬁﬂ_é@ld 142 9 124 $1500 soll 7.08
[ 142 10 124-189 44800 soll 243




Manitest Number Oms Troek number _Trailes number Grid _Exwelght Mnerlal Aot
9 6/26/2014 109 1 217.247 61500 soil 1241
10 109 2 214-247 44200 soil 11.39
1 62612014 142 9 189 61500 sol 2.86
12 142 10 189 a800 of 9.9%
13 6/26/2014 132 294 158 61500 sol 2L61
14 132 298 156 44300 o 1077
1 /27014 142 9 217-2a7187 61500 soi 1802
3 142 10 158 44800 soll 150
2 62772014 109 1 217-247-187 61500 soil 13.51
4 109 2 158 44300 sod 216
s 6/27/2014 126 DA 158 61500 soif 1089
3 126 = 158 43800 soi 12
9 §/17/2014 126 Fery 158 61500 soll 17.35
10 126 798 158189 44800 sail 5.37
11 __s2772014 142 9 127-247-187 51500 soit 26.54
12 142 10 127-247-187 44800 sall 17.22
13 6/27/2014 109 1 217-247-187 61500 soil 12.59
14 109 2 127-247-187 44300 sall 143
1 6/30/2014 109 1 123-124-158 61500 soif 19.45
2 109 2 123-124.158 44800 adil 15.19
3 30/2014 142 ) 247-217-187 61500 soll 18,86
q 142 10 237.217-187 44800 sail 9.4
8 6/30/2014 109 1 123123158 61500 soli 18.68
9 109 2 123-124-158 44800 sall 1848 |
[ 6/30/2014 132 298 127-247-187 651500 soil 708
3 132 208 127-247-187 44800 soit 654
10 6/30/2014 142 9 187 61500 soll a18
11 142 10 187 44800 soil 15.29
12 6/30/2014 132 29 187 51500 sall 315
1] 132 298 187 44300 solf 448
1 1172014 109 1 187 61500 sall 464
3 109 2 187 44800 soil a.08
2 /1014 132 298 189125 61500 sol 17.89
4 132 798 189.125 44300 sofl 14.54
[ /7014 131 9 189125 61500 sal 201
5 131 10 187 44300 soil 594
7 2018 109 1 189125 61500 sol 1239
[ 109 2 189-175 44300 ol 12.21
9 __po 132 291 189-125 61500 soi 17.5
10 132 298 189-15 44300 sok 852
u _Inom 131 9 189125 61500 il 11.58
2 131 10 189-125 44300 soll 1345
1 7T 109 i 125 61500 soll 4876
2 109 2 175-129 40300 soll 1383
3 I2f2014_ 131 9 125 61500 soll 19.92
) 131 10 125-189 44800 soil 653
s 11004 109 1 125 61500 soll 1907
6 109 2 265-6 2834 44300 soil 844
7 22014 131 9 125 61500 s0il 2065
[ 131 10 2655 2834 44800 soit 8.1
1 __1mp014 132 29 265-6 2834 61500 saif 11.99
] 132 298 265-6 2834 44800 soll 7.34
3 7/8/2018 109 1 126 51500 soil 292
a 109 2 126 44800 sall 3.79
E] 7/8/2014 132 29A 2656 283-4 61500 soll 11.54
3 132 298 2656 283-4 44800 soll 10.67
[) /872014 109 1 126 61500 soil 11.58
7 109 2 265-6283-4 44800 soil 13.58
10 /372014 132 798 26562834 61500 sl 921
9 132 298 126 44800 sal 1037
[ /372014 109 1 182 61500 soil 5.69
3 109 2 126 182 44800 soif 621
1 197014 132 9 2656 2834 61500 toll a3l
2 132 10 265-6 2834 44300 soll 7.13




Manifest Number Date Truck number__Trailer number Grid Est weight Material __Acthvity pQfg

[ 7/5/2014 109 294 265-62804 61500 sofl 5.01

9 108 298 2656 2838 44800 soil 2.29

s B[00 132 1 265-6 2834 61500 soft 3.01

10 2 2656 2834 44800 soll 563 |
n 7/5/2014 ] 2656 2834 61500 soil 0.74

12 10 2656 2834 as800 sofl 638

3 7102014 29A 265-6 2834 61500 soll 3.69

a D) 126284 44800 sofl 125

s /1072014 1 2656283 4 61500 soil 582

3 2 126 284 43500 soll 9.3

) 7/10/201A 9 2656 2834 61500 soft a1l

10 10 26562834 4500 soll 10.14

1n 7/10/2014 292 2656 2634 61500 1ol 752

12 290 158 44800 sofl 881

13 7/10/2014 1 26562834 61500 soll 771

14 2 158 24500 scil 17.32

3 7/11/2014 9 2656 2834 61500 sofl 453

2 10 124 44800 soll 135

3 /1172008 294 26562834 61500 soll 14.85

2 298 12484 44500 soll 15.03

[) 12014 9 125 61500 soil 13,76

8 10 125 44500 sall 1652

5 7/11/2014 1 265-6 2634 51500 soil 1246

7 2 265-6 2834 24800 soll 11.62

10 7/11/2014 298 2656 283-4 61500 soll 142

[E) 298 265-6 2834 44800 soll 11.95

1 7/11/2014 9 268 61500 sall 323 |
12 10 368 44800 soil 7.5

Y 7/1a72014 ] 265-6 2834 61500 soll 1989 ]
2 10 265.6 2834 43300 soil 5.09

a 7/14/2018 294 368 61500 aoll 578

3 298 368 24300 soll 851

s 714[2014 1 9899 61500 soll 3.09 |
[ 2 98.99 44800 <ol 432

7 7/14/2014 ) 98-99 51500 soll 10.63

s 10 9899 44500 soll 832

B 71477014 =1y 3333 63500 sof 3.7

10 258 5899 44800 il 1135

1 157004 1 9899 61500 soll 9.8

2 2 5899 #4800 soll 9.32

3 /1572014 9 101 51500 soll .9

3 10 101 44300 soll 853
3 7{15/2014 24 101 61500 sail 3.99

3 298 101 44200 soll 432

7 V1572014 1 5895 61500 soll 616

[ 2 5895 44500 soll 744

9 /1572014 141 24 101 61500 il 13.29
10 141 298 101 24300 soit 15.2
11 735/7014 9 101 61500 soil 789 |
12 7/16/2014 10 101 44800 soil 1663

1 7/16/2014 1 265-266 51500 soll 12.19

2 2 265-266 44800 soll 104 |
3 7/16/2014 29 101 61500 soll 15.36,

3 298 101 44800 soll 14.07

5 7/16/2014 1 370 61500 1ol 447

7 2 255-6 44800 soil 11.74

8 7/16/201a S 370 61500 soil 0.2

3 10 2656 24800 sofl 13.96

9 7/16/2014 20A 265-6 £1500 soil 1158

10 238 2656 44800 soll 1176

1 7/17/2014 1 265-6 61500 soll 1389 |
2 2 2656 44500 soll 11.86

3 77172014 9 370 61500 soil 391

[ 10 370 44300 soil 3.66




Mantfest Number Oats Truck number _Trailer numbres Grid [ Materlal  Activl
S 072004 227 2656 61500 soff 19.9
6 298 265-6 44800 soil 16.55
7 7[r7/2014 1 265-6 61500 sall 27.47
8 12 265-6 44800 soll 276
9 2/1712014 1 370 61500 soll 3.6
10 2 EL) 44300 sod 0073
11 217[2014 9 320 61500 soil 2.7
12 ° 10 370 44300 safl 428
[] 7/18/2014 11 370 61500 sail 042
2 12 Fr) 44800 soil 358
3 7/18/2014 294 188 61500 sail 43
4 298 188 44300 soil 6.57
5 ___ispoia 1 370-376 61500 sol a2
3 2 76 44800 soit 5.09
? 7/18f2014 9 188 61500 soll 548
8 10 188 44800 soll 5.5
) 7h8/201a 11 76 61500 soif a7
10 12 76 44200 soil 14
11 7/18/2014 29A 188 61500 sail 8.02
12 298 188 44800 sofl 1033
13 7/18/2014 1 76 61500 soil 657
14 76 44800 sall 11.93
79812 7/21/2004 Bin 3 Debris soll 1
1 7/21/2014 297 188 61500 soil 6.19
3 298 188 44800 soit 9.1
2 7{21/2014 1 76 61500 sol! 9.2/
4 2 76 44300 soll 8.24
5 7/21/2014 9 188 61500 soil 13.51
6 10 188 44800 solt $9/
7 7f1/2014 n 7576 61500 soil 16.26
[) 12 75-76 44800 sofl 10.81
72811 7/21/2014 2 Debris soll 1
10 1{21/1014 198 188 61500 sol} 797,
12 199 188 44300 sait 2.59
1 7/71/2014 1 32-75 61500 sal 8.64
13 2 37-75 44800 sol 9.2%
14 70212014 29A 32-75 61500 sot 15.24
15 298 37-75 44800 soll 1138
[ 16 7212014 1 368-369 61500 solt 414
17 12 368-369 44500 soit FXT
2 7[22/2014 109 1 369-368 61500 soil 1.37
E] 109 12 369-368 44800 sall 3.7
1 7£22/2014 132 193 75-37-315 61500 soll 1256
4 132 199 75-35-315 44800 soil 15.08
s 7[22/2014 11 293 368.369 61500 soi) 2.74
6 i 298 368-369 44800 sail 0.57
7 7/22/2014 i 1 75-315-37 61500 soll 20.77
8 111 2 75-315-37 44800 solf 20.16
9 /222014 109 1 368-375 61500 soll 437
10 109 12 368-375 44800 soll 4.84
1 7/22{2014 132 193 75-368 61500 soil 10.81
12 132 199 75-369 44800 soll 1073
13 7/22/2014 111 29A . 368-369 61500 soil .78
14 111 3B 368-365 44300 soil 1.8
15 7/22{2014 143 1 75-362 61500 sall 9.06
16 143 2 75-363 44800 soll 13.64
1 7{23/2014 132 9 368-369 61500 sol! 114
3 132 10 368-369-375 44800 soll 1.87
2 /8204 109 1 315.369 61500 soll 9.56
4 109 12 75-315-369 44800 soll B.72
S 2[23/2014 1 29A 368.375 61500 soll 04
6 112 298 368-375 44800 soll 1.64
7 /232014 143 1 368-375 61500 soll -1.09
8 143 2 368-375 44800 soll 0.53




fest Number Date Truck number _Trailer aumber Grid Est weight Materlal Mﬂ[‘
9 7/23/2014 132 9 368-375 51500 sall 1.59
10 132 10 368-375 44800 safl 2.81
11 7{23/2014 109 11 74-36-315 61500 soil 10.9
12 109 12 74-36-315 44800 sail 11.05
13 7/2372014 111 29A 368-375 61500 soil .57
13 111 298 368-375 44800 soil 2.36
15 /2372014 143 1 74-36-315 61500 soll 377
i6 143 2 74.36-315 44800 soll 5.01
1 7/24/2004 109 11 368-375 61500 soil 3.93
2 109 12 368-375 44800 soif 2.96
3 7/24f2014 132 138 75-36-368 61500 soft 4.34
4 132 199 75-36-368 44800 solf 3.63
S 7/24{2014 111 29A 75-36-368 61500 sail 738
6 111 258 75-36-368 44800 sall 7.87

7 7/24{2014 125 1 315 61500 soil 368 |
8 125 2 315 44800 soil 7.17
£ 7/24£2024 109 11 74 61500 sall 3.07
10 108 12 74 44800 soil aa
11 7/23/2014 132 158 74 61500 saif 576
12 132 1539 74 4480Q soll 5.44
13 7/24{2014 111 298 315 61500 sail 893
14 111 298 s 44800 soil 2.92
15 7/24/2014 125 1 98 61500 soll 4.12
16 125 2 g8 44800 soil 851
17 7/24/2014 109 11 315 61500 sofl 3.07
18 109 12 315 24800 sofl 293
19 7/24/2014 132 198 315 61500 soil 6.12
20 132 199 98 44800 soil 18.53
1 7{25/2034 111 29A 98-31% 61500 soft 0.3
2 111 298 98-315 44800 sofl 18.63
3 7/25/2014 143 1 98-315 61500 sofl 12.42
4 143 2 98-315 44800 sofl 7.03
5 7/25{2014 109 1 98-315 61500 soil 943
6 109 12 $8-315 44800 soil 98
7 7/25/2014 132 1498 98-315 61500 soil 3.92
8 132 199 98-315 A4800 saif 428
9 7/25{2014 109 12 98-315 44800 soil 241
7/28/2014 7/28/2014 sample - 98 8oz sall 3.02

Ave pCifg 9.205805122
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Procedure for Drying Soil Samples Preparatory to Gamma Spectrometry Analysis

Following grid excavation to a depth of one meter, an auger drill will be used to obtain a
composite soil sample in each of the grid quadrants within the 1-2 meter zone. Random sample
point locations will be identified utilizing a computer-based program introduced to Solutient by
ORAU.

Resultant samples will be placed in one-gallon polypropylene lock-tight bags. Each bag will be
labelled with the sample date, the grid and the quadrant from which it originates. Samples will be
transported to the on-site laboratory in preparation for Gamma Spectroscopy analysis.

The following procedures apply to sample preparation:

- Utilize the information on each sample bag with which to assign and log a discrete sample
identification number. This same identifying information will be written on the exterior of
the 7.5cm D X 5.0cm H metal sample container, utilizing a fine-point black-ink permanent
marker.

- A digital scale, capable of measurements in 0.1 gram increments, will be utilized to weigh
cach empty sample container/lid combination. The resultant weight will be recorded on the
sample container using a fine-point black-ink permanent marker.

- With the lid placed under the sample container, the scale will be set to zero, following which
the sample container will be filled with an aliquot of sample material.

- The filled sample container will be placed in a drying oven set at 350 degrees F. Following
appropriate dwell time (normally 2-3 hours), the container will be removed from the oven.

- Utilizing a knife-like instrument, the sample material will be aerated and manipulated to en-
hance thorough dehydration, following which it will be returned to the drying oven.

- Once the sample appears optimally dry, the container will be removed from the oven and
allowed to cool for an unspecified time period.

- Following cooling, the sample container/lid combination will be placed atop the digital scale.
The resultant gross weight will be recorded on the sample container utilizing a fine-point
black-ink permanent marker. _

- An aliquot equal to 200.3 grams will be retained in the sample container, with the subsequent
gross weight of sample material and container/lid approximating 211.8 grams.

- Place and seal the lid on the sample container and stage said sample in queue for MCA
Gamma Spectroscopy analysis.
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TABLE 3.4

Description

1) Obtain the data from the gamma spec printout by finding the Ac-228 (911.07 energy
peak) which represents Th-232

2} Type this value into column “H” of the spreadsheet.

3) The spreadsheet formula in column “E” doubles this value to represent the inclusion of Th-
228.

4) Colum “F” removes the background vaiue of 1.3 pCi/g from column “E”.

5) The formula in column “1” doubles the value form column “E” to represent inclusion of Th-
230, along with Th-232, Th-228 for the Total Thorium value.

6) Type the value from column “I” into column "G” for the final Total Thorium value. (Note-
This extra step was performed so the formulas throughout the spreadsheet could be pasted

initially and all of the zeros in column “I” would not affect the running average as data was
entered.

7) Cell # 447 in Column “G” averages the data in column “D” from the ariginal samples and
column “G” from the Solutient samples.

NOTE: With respect to establishing the background value of 1.3pCi/g, reference is made to the
“Site Characterization Report Phase ll, Former Brooks and Perkins, Inc. Site, AAR Manu-
facturing Group, Inc., Livonia, Michigan, Revision 0, August 1999 page 2 (subsequent),
which notes that sample results were corrected for background (1.3 pCi/g).



SITE CHARACTERIZATION REPORT
PHASE II
FORMER BROOKS AND PERKINS, INC. SITE
AAR MANUFACTURING GROUP, INC.
LIVONIA, MICHIGAN

Revision 0, August 1999

Prepared by

'— B. KOH & ASSOCIATES, INC. —

11 West Main Street 9199 Reisterstown Road
Springville, New York 14141 Owings Mills, Maryland 21117-4520
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AAR-002¢/AAR-002d

AAR PROJECT SITE
1-2 METER INCREMENT
GRID QUADRANTS AVERAGING < or = 13 pCi/g TOTAL THORIUM
UTILIZING NEIGHBORING GRID QUADRANTS .

*Total Th
266A2 34.9
35882 22
357D2 -0.33
284C2 -0.03

Average 9.2

*Sample results have been corrected for background (1.3 pCi/g)

Page 2
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Original Sample Resuits

New Sample Results

Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium | TYPein (Th-230 added)
Th232/Th228 | bkgsub  |(Th-230added)|  pci/g bkgsub  [(Th-230 added) |TF232Valuein| . alue in
Grid # pCi/g pCifg pCi/g pCi/g pCi/g pCi/e Colunn
31 0.94 -0.36 0 0.00 0.00 (1]
31 0.94 0.36 0 0.00 0.00 0
32 0.88 -0.42 0 0.00 0.00 0
32 0.88 042 0 0.00 0.00 0
3 0.82 0,48 0 0.00 0.00 0
3 082 2048 0 0.00 0.00 0
3% 0.86 0.44 0 0.00 0.00 0
3 0.86 20.44 0 0.00 0.00 0
35 147 0.17 0.34 0.00 0.00 0
35 147 0.17 0.34 0.00 0.00 0
3 .56 3.26 6.52 3.14 184 368 157 3.68
36 4.56 3.26 6.52 4.96 3.66 7.32 2.48 7.32
37 105 9.2 184 2.90 1.60 3.2 1.45 3.2
37 11.2 9.9 198 2.78 148 2.96 1.39 2.96
38 4.32 3.02 6.04 0.00 0.00 0
38 4,72 3.42 6.84 0.00 0.00 0
69 1.11 -0.19 0 0.00 0.00 0
69 111 -0.19 0 0.00 0.00 0
69 111 0.19 0 0.00 0.00 0
69 111 -0.19 0 0.00 0.00 0
70 1.16 -0.14 0 0.00 0.00 0
70 116 20.14 0 0.00 0.00 0
70 1.16 -0.14 0 0.00 0.00 0
70 1.16 -0.14 0 0.00 0.00 0
71 0,66 0.64 0 0.00 0.00 0
71 0.66 064 0 0.00 0.00 0
71 0.66 -0.64 0 0.00 0.00 0
71 0.66 20.64 0 0.00 0.00 0
72 0.89 -0.41 0 0.00 0.00 0
72 0.89 -0.41 0 0.00 0.00 0
72 0.89 -0.41 0 0.00 0.00 0




Original Sample Results

New Sample Results

Total Thorium

Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium Typein (Th-230 added)
Th232/Th228 | bkgsub  |(Th-230added)|  pci/g bkgsub  |(Th-230 added) |Th-232Valuein| o alue in
Grid # pCi/g pCi/g pCi/g pCi/g pCifg pai/s Colunn @
72 0.89 041 0 0.00 0,00 0
73 102 0.8 0 0.00 0.00 0
73 1.02 -0.28 0 0.00 0.00 0
73 1.02 0.8 0 0.00 0.00 0
73 102 0.8 0 0.00 0.00 0
74 3.88 2.58 5.16 2.90 1.60 32 145 32
74 388 2.58 516 7.10 5.80 116 355 116
74 3.88 2.58 5.16 3.00 1.70 34 15 34
74 388 258 516 338 2.08 416 169 a.16
75 38 36.7 734 732 6.02 12.04 366 12.04
75 102 8.9 178 2.96 166 332 148 3.32
75 332 2.02 4.04 282 152 3.04 141 3.04
75 2.92 162 324 2.46 116 232 123 2.32
76 .74 3.44 688 212 282 564 2.06 564
76 4.7 3.44 6.88 7.02 572 11.44 351 11.44
76 2.86 156 3.12 3.14 184 368 157 3.68
76 2.86 156 312 2.94 164 328 147 3.28
94 18 05 1 358 2.28 4.56 179 4.56
9 18 0.5 1 4.80 350 7 2.4 7
9 18 0.5 1 330 2.00 4 165 a
) 18 05 1 358 2.28 456 179 4.56
95 1.08 0.22 0 0.00 0.00 0
95 1.08 0.22 0 0.00 0.00 0
95 1.08 0.22 0 0.00 0.00 0
95 1.08 0.22 0 0.00 0.00 0
9% 12 0.1 0 0.00 0.00 0
% 1.2 0.1 0 0.00 0.00 0
% 12 0.1 0 0.00 0.00 0
% 12 01 0 0.00 0.00 0
97 1.04 20.26 0 0.00 0.00 0
97 1.04 0.26 0 0.00 0.00 0




Original Sample Results

New Sample Results

Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium FIpR . (Th-230 added)
Th232/Th228 | bkgsub  |(Th-230added)|  pci/g bkgsub  |(Th-230 added) | T-232Valuelin| o @ value in
Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g Column G

97 1.04 0.26 0 0.00 0.00 0

57 1.04 0.26 0 0.00 0.00 0

98 152 0.22 0.44 2.30 3.00 3 2.15 6

98 1.52 0.22 0.44 4.30 3.00 6 2.15 6

98 152 0.22 0.44 3.14 1.84 3.68 157 3.68
98 152 0.22 044 318 188 376 159 3.76
99 0.96 0.34 0 2.56 1.26 2.52 128 2.52
99 0.96 0.34 0 3.00 1.70 34 15 34

99 3.7 24 2.8 3.46 2.16 4.32 173 a.32
99 102 0.28 0 3.44 214 4.28 172 4.28
100 32.8 3L5 63 0.00 0.00 0

100 10.2 8.9 17.8 0.00 0.00 0

100 51 29.7 99.4 0.00 0.00 0

100 158 145 29 0.00 0.00 0

101 836 7.06 .12 2.04 2.74 5.48 2.02 5.48
101 1.09 021 0 3.10 1.80 36 155 36
101 156 0.26 0.52 332 2.02 4.04 1.66 .04
101 1.56 0.26 052 2.90 160 32 145 32
119 1.66 0.36 0.72 0.00 0.00 0
119 1.66 0.36 0.72 0.00 0.00 0

119 166 0.36 0.72 0.00 0.00 0
119 166 036 072 0.00 0.00 0

120 113 017 0 0.00 0.00 0

120 113 017 0 0.00 0.00 0

120 113 017 0 0.00 0.00 0
120 113 017 0 0.00 0.00 0

121 1.13 017 0 0.00 0.00 0

121 1.13 017 0 0.00 0.00 0

121 113 017 0 0.00 0.00 0

122 152 0.22 0.44 7.52 6.22 12.44 3.76 12.44
122 152 0.22 0.44 338 2.08 2.16 1.69 4.16




Original Sample Results New Sample Results
Typein Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium ha52valise in (Th-230 added)
Th232/Th228 bkg sub (Th-230 added) pCi/g bkg sub (Th-230 added) Type this value in
Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g Column G

122 1.52 0.22 0.44 4.08 2.78 5.56 2.04 5.56
122 1.52 0.22 0.44 3.38 2.08 4.16 1.69 4.16
123 1.52 0.22 0.44 4.38 3.08 6.16 2.19 6.16
123 9.2 7.9 15.8 3.74 244 4.88 1.87 4.88
123 1.8 0.5 1 5.40 4.10 8.2 2.7 8.2
123 5.18 3.88 7.76 3.26 1.96 3.92 1.63 3.92
124 157 0.27 0.54 6.82 5.52 11.04 341 11.04
124 1.57 0.27 0.54 5.70 4.40 8.8 2.85 8.8
124 1.57 0.27 0.54 2.90 1.60 3.2 1.45 3.2
124 1.57 0.27 0.54 3.86 2.56 5.12 193 5.12
125 3.22 1.92 3.84 35.58 34.28 68.56 17.79 68.56
125 3.22 192 3.84 2.96 1.66 3.32 1.48 3.32
125 3.22 1.92 3.84 3.08 1.78 3.56 1.54 3.56
125 3.22 192 3.84 3.10 1.80 3.6 1.55 3.6
126 6.2 4.9 9.8 3.14 1.84 3.68 1.57 3.68
126 6.2 4.9 9.8 4.68 3.38 6.76 2.34 6.76
126 3.12 1.82 3.64 3.00 1.70 34 1.5 3.4
126 3.12 1.82 3.64 3.26 1.96 3.92 1.63 3.92
152 0.99 -0.31 0 0.00 0.00 0

152 0.99 -0.31 0 0.00 0.00 0

152 0.99 -0.31 0 0.00 0.00 0

152 0.99 -0.31 0 0.00 0.00 0

153 0.99 -0.31 0 0.00 0.00 0

153 0.99 -0.31 0 0.00 0.00 0

153 0.99 -0.31 0 0.00 0.00 0

153 0.99 -0.31 0 0.00 0.00 0

154 1.05 -0.25 0 0.00 0.00 0
154 1.05 -0.25 0 0.00 0.00 0

154 1.05 -0.25 0 0.00 0.00 0
154 1.05 -0.25 0 0.00 0.00 0

155 0.89 -0.41 0 0.00 0.00 0




Original Sample Results New Sample Results
Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium Type in (Th-230 added)
Th232/Th228 bkg sub (Th-230 added) pCi/g bkg sub (Th-230 added) Thti Wtiee 1 Type this value in
Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pei/e ColumnG |

155 0.89 -0.41 0 0.00 0.00 0

155 0.89 -0.41 0 0.00 0.00 0

155 0.89 -0.41 0 0.00 0.00 0

156 9.94 8.64 17.28 9.90 8.60 17.2 4.95 17.2

156 1.18 -0.12 0 5.36 4.06 8.12 2.68 8.12

156 5 3.7 7.4 17.84 16.54 33.08 8.92 33.08

156 1.02 -0.28 0 3.50 2.20 4.4 1.75 4.4

157 144 0.14 0.28 32.86 31.56 63.12 16.43 63.12

157 1.44 0.14 0.28 13.36 12.06 24.12 6.68 24.12

157 144 0.14 0.28 43.32 42.02 84.04 21.66 84.04

157 1.44 0.14 0.28 5.48 4.18 8.36 274 8.36

158 1.87 0.57 1.14 2.82 1.52 3.04 141 3.04

158 1.87 0.57 1.14 5.22 392 7.84 2.61 7.84

158 1.87 0.57 1.14 50.84 49.54 99.08 25.42 99.08

158 1.87 0.57 114 18.90 17.60 35.2 9.45 35.2

159 1.08 -0.22 0 0.00 0.00 0

159 1.08 -0.22 0 0.00 0.00 0

159 1.08 -0.22 0 0.00 0.00 0

159 1.08 -0.22 0 0.00 0.00 0

183 0.8 -0.5 0 0.00 0.00 0

183 0.8 -0.5 0 0.00 0.00 0

183 0.8 -0.5 Y 0.00 0.00 0

183 0.8 -0.5 0 0.00 0.00 0

184 1.17 -0.13 0 0.00 0.00 0

184 117 -0.13 0 0.00 0.00 0

184 117 -0.13 0 0.00 0.00 0

184 117 -0.13 0 0.00 0.00 0

185 1.16 -0.14 0 0.00 0.00 0

185 1.16 -0.14 0 0.00 0.00 0

185 1.16 -0.14 0 0.00 0.00 0

185 1.16 -0.14 0 0.00 0.00 0




Original Sample Results New Sample Results
Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium | TYP® '|" i (Th-230 added)
Th232/Th228 bkgsub  |(Th-230 added) pCi/g bkgsub | (Th-230 added) | 232 value in Type this value in
Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pCi/e Column G

186 142 0.12 0.24 0.00 0.00 0

186 1.42 0.12 0.24 0.00 0.00 0

186 1.42 0.12 0.24 0.00 0.00 0

186 142 0.12 0.24 0.00 0.00 0

187 1.28 -0.02 0 21.14 19.84 39.68 10.57 39.68
187 35 2.2 4.4 21.80 20.50 41 10.9 a1
187 0.92 0.38 0 7.46 6.16 12.32 373 1232
187 4.38 3,08 6.16 19.54 18.24 36.48 9.77 36.48
188 9.18 7.88 15.76 4.58 3.28 6.56 2.29 6.56
188 3.26 1.96 3.92 3.24 1.94 3.88 1.62 3.88
188 5.66 4.36 8.72 4.20 2.90 5.8 21 5.8
188 21 19.7 394 3.82 2.52 5.04 191 5.04
189 111 9.8 19.6 3.66 2.36 4.72 1.83 4.72
189 24.8 235 47 12.16 10.86 21.72 6.08 21.72
189 3.28 1.98 3.96 28.44 27.14 54,28 1422 54.28
189 328 1.98 3.96 30.40 29.10 58.2 15.2 58.2
190 0.88 -0.42 0 0.00 0.00 0

190 0.88 042 0 0.00 0.00 0

190 0.88 -0.42 0 0.00 0.00 0

190 0.88 -0.42 0 0.00 0.00 0

213 0.76 -0.54 0 0.00 0.00 0

213 0.76 -0.54 0 0.00 0.00 0

213 0.76 -0.54 0 0.00 0.00 0

213 0.76 -0.54 0 0.00 0.00 0

214 7.96 6.66 1332 0.00 0.00 0

214 5.54 4.24 8.48 0.00 0.00 0

214 0.86 -0.44 0 0.00 0.00 0

214 2.16 0.86 172 0.00 0.00 0

215 2.94 1.64 3.28 0.00 0.00 0

215 5.4 4.1 8.2 0.00 0.00 0

215 1.18 0.12 0 0.00 0.00 0




Original Sample Results New Sample Results

. Typein Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium Th233 vl | (Th-230 added)
Th232/Th228 bkgsub | (Th-230 added) pCi/g bkgsub | (Th-230 added) SN Typethisvalue in
Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pei/e Colamatt

215 126 124.7 249.4 0.00 000 0

216 4.08 2.78 5.56 3.60 230 46 18 4.6
216 1.02 -0.28 0 5.64 4.34 8.68 2.82 8.68
216 306 293 58.6 13.48 12.18 24.36 6.74 24.36
216 2.18 0.88 176 14.72 1342 26.84 7.36 26.84
217 1.11 -0.19 0 5.34 4.04 8.08 2.67 8.08
217 6.62 532 10.64 1838 17.08 34.16 9.19 34.16
217 226 213 426 20.10 18.80 376 10.05 37.6
217 9.26 7.96 15.92 41.14 39.84 79.68 2057 79.68
218 6.5 5.2 10.4 0.00 0.00 0

218 4.46 3.16 6.32 0.00 0.00 [

218 2.52 1.22 2.44 0.00 0.00 0

218 83 7 14 0.00 0.00 0

219 19.6 183 36.6 0.00 0.00 0

219 20 18.7 374 0.00 0.00 0

219 4.22 2.92 5.84 0.00 0.00 0

219 114 112.7 2254 0.00 0.00 0

220 0.86 -0.44 0 0.00 0.00 0
220 12 -0.1 0 0.00 0.00 0
220 1.14 -0.16 0 0.00 0.00 0

220 117 0.13 0 0.00 0.00 0

243 0.83 -0.47 0 0.00 0.00 0

243 0.83 -0.47 0 0.00 0.00 0

243 0.83 -0.47 0 0.00 0.00 0

243 0.83 -0.47 0 0.00 0.00 0

244 1.07 -0.23 0 0.00 0.00 0

244 1.07 -0.23 0 0.00 0.00 0

244 1.07 -0.23 0 0.00 0.00 0

244 1.07 -0.23 0 0.00 0.00 0

245 0.83 -0.47 0 0.00 0.00 0

245 0.83 -0.47 0 0.00 0.00 0




Original Sample Results

New Sample Results

Type in Total Thorium

Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium (Th-230 added)

Th232/Th228 | bkgsub  |(Th-230added)|  pci/g bkgsub  [(Th-230added) |T-232valuein| @ value in

Grid # pCi/g pCifg pCi/g pCi/g pCi/g pCi/e ColumnG

245 0.83 047 0 0.00 0.00 0
245 0.83 047 0 0.00 0.00 0
246 14 0.1 0.2 0.00 0.00 0
246 14 0.1 0.2 0.00 0.00 0
246 14 0.1 02 0.00 0.00 0
246 14 01 0.2 0.00 0.00 0
247 164 0.34 0.68 3.04 1.74 3.48 1.52 3.48
247 164 034 0,68 11,30 10.00 20 5.65 20
247 1.64 034 0.68 2.96 166 332 148 3.32
247 1.64 034 0.68 5.08 3.78 7.56 2.54 7.56
248 1.23 20,07 0 0.00 0.00 0
248 1.07 0.23 0 0.00 0.00 0
248 6.82 5.52 11.04 0.00 0.00 0
248 14 01 0.2 0.00 0.00 0
249 31 29.7 59.4 0.00 0.00 0
249 137 124 248 0.00 0.00 0
249 250 248.7 4974 0.00 0.00 0
249 EE) 317 634 0.00 0.00 0
260 0.4 036 0 0.00 0.00 0
260 0.94 0.36 0 0.00 0.00 0
260 0.94 0.36 0 0.00 0.00 0
260 0.94 036 0 0.00 0.00 0
261 1.16 0.14 0 0.00 0.00 0
261 1.16 0.14 0 0.00 0.00 0
261 1.16 0.14 0 0.00 0.00 0
261 1.16 014 0 0.00 0.00 0
262 0.81 20.49 0 0.00 0.00 0
262 081 -0.49 0 0.00 0.00 0
262 0.81 049 0 0.00 0.00 0
262 0.81 -0.49 0 0.00 0.00 0
263 0.99 031 0 0.00 0.00 0




Original Sample Results

New Sample Results

Total Thorium

Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium Typein (Th-230 added)
Th232/Th228 | bkgsub  |(Th-230added)|  pci/g bkgsub | (Th-230added) | 232 valuein| @i value in

Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pei/e Column G
263 0.99 031 0 0.00 0.00 0
263 0.99 031 0 0.00 0.00 0
263 0.99 031 0 0.00 0.00 0
264 13 0 0 0.00 0.00 0
264 13 0 0 0.00 0.00 0
264 13 0 0 0.00 0.00 0
264 13 0 0 0.00 0.00 0
265 0.97 033 0 3.84 2.54 5.08 192 5.08
265 0.97 033 0 6.76 546 1092 338 10.92
265 0.97 033 0 7.26 596 1192 363 11.92
265 097 033 0 10.12 8.82 17.64 5.06 17.64
266 36.2 34.9 69.8 5.34 4.04 8.08 2.67 3.08
266 17.2 159 318 3.36 2.06 412 168 2.12
266 218 205 a1 6.30 5.00 10 3.15 10
266 398 268 536 4.60 330 66 23 6.6
278 0.89 041 0 0.00 0.00 0
278 0.89 -0.41 0 0.00 0.00 0
278 0.89 041 0 0.00 0.00 0
278 0.89 041 0 0.00 0.00 0
279 1.07 0.23 0 0.00 0.00 0
279 107 0.23 0 0.00 0.00 0
279 1.07 0.23 0 0.00 0.00 0
279 107 0.23 0 0.00 0.00 0
280 112 0.18 0 0.00 0.00 0
280 112 0.18 0 0.00 0.00 0
280 112 0.18 0 0.00 0.00 0
280 112 0.18 0 0.00 0.00 0
281 114 0.16 0 0.00 0.00 0
281 114 0.16 0 0.00 0.00 0
281 114 0.16 0 0.00 0.00 0
281 114 0.16 0 0.00 0.00 0




Original Sample Results

New Sample Results

Typein Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium 2 b e (Th-230 added)
"\232/11‘228 bkg sub (Th-230 added) pci/‘ bk‘ sub (Th'230 added’ Typ,e this value in
Grid # pCilg pCig pCilg pCifg pCilg pei/e toluma &
282 1.04 -0.26 0 0.00 0.00 0
282 1.04 -0.26 0 0.00 0.00 0
282 1.04 -0.26 0 0.00 0.00 0
282 1.04 -0.26 0 0.00 0.00 0
283 0.95 -0.35 0 4.28 2.98 5.96 2.14 5.96
283 0.95 -0.35 0 3.22 1.92 3.84 161 3.84
283 0.95 -0.35 0 3.24 1.94 3.88 1.62 3.88
283 0.95 -0.35 0 3.22 1.92 3.84 1.61 3.84
284 1.04 -0.26 0 3.34 2.04 4.08 1.67 4.08
284 1.04 -0.26 0 2.88 1.58 3.16 1.44 3.16
284 1.04 -0.26 0 2.90 1.60 3.2 1.45 3.2
284 1.04 -0.26 0 3.08 1.78 3.56 1.54 3.56
310 0.9 -0.4 0 0.00 0.00 0
310 0.9 -0.4 0 0.00 0.00 0
310 0.9 -0.4 0 0.00 0.00 0
310 0.9 -0.4 0 0.00 0.00 0
311 0.92 -0.38 0 0.00 0.00 0
311 0.92 -0.38 0 0.00 0.00 0
311 0.92 -0.38 0 0.00 0.00 0
311 0.92 -0.38 0 0.00 0.00 0
312 0.85 -0.45 0 0.00 0.00 0
312 0.85 -0.45 0 0.00 0.00 0
312 0.85 -0.45 0 0.00 0.00 0
312 0.85 -0.45 0 0.00 0.00 0
313 147 0.17 0.34 0.00 0.00 0
313 1.47 0.17 0.34 0.00 0.00 0
313 1.47 0.17 0.34 0.00 0.00 0
313 147 0.17 0.34 0.00 0.00 0
314 1.36 0.06 0.12 0.00 0.00 0
314 1.36 0.06 0.12 0.00 0.00 0
314 1.36 0.06 0.12 0.00 0.00 0




Original Sample Results New Sample Results
Typein Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium (Th-230 added)
Th232/Th228 | bkgsub  |(Th-230added)|  pci/g bkgsub  |(Th-230 added) |T-232valuein] o value in
Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pCi/e Column G
314 1.36 0.06 0.12 0.00 0.00 0
315 0.93 -0.37 0 3.20 1.90 3.8 1.6 3.8
315 0.93 -0.37 0 3.32 2.02 4.04 1.66 4.04
315 0.93 -0.37 0 2.96 1.66 3.32 1.48 3.32
315 0.93 -0.37 0 3.48 2.18 4.36 1.74 4.36
316 1.075 -0,225 0 0.00 0.00 0
316 1.075 -0.225 0 0.00 0.00 0
316 1.075 -0.225 0 0.00 0.00 0
316 1.075 -0.225 0 0.00 0.00 0
348 117 -0.13 0 0.00 0.00 0
348 117 -0.13 0 0.00 0.00 0
349 1.19 -0.11 0 0.00 0.00 0
349 1.19 -0.11 0 0.00 0.00 0
350 1.13 -0.17 0 0.00 0.00 0
350 113 -0.17 0 0.00 0.00 0
351 134 0.04 0.08 0.00 0.00 0
351 134 0.04 0.08 0.00 0.00 0
352 3.78 2.48 4.96 0.00 0.00 0
352 3.78 248 496 0.00 0.00 0
352 3.78 2.48 4.96 0.00 0.00 0
352 3.78 2.48 496 0.00 0.00 0
353 1.21 -0.09 0 0.00 0.00 0
353 121 -0.09 0 0.00 0.00 0
353 1.21 -0.09 0 0.00 0.00 0
353 121 -0.09 0 0.00 0.00 0
354 3.44 2.14 4.28 0.00 0.00 0
354 3.44 2.14 4.28 0.00 0.00 0
354 3.44 2.14 4,28 0.00 0.00 0
354 344 2.14 428 0.00 0.00 0
355 1.08 -0.22 0 0.00 0.00 0
355 1.08 -0.22 0 0.00 0.00 0




Original Sample Results

New Sample Results

Typein Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium Th 395 vakest (Th-230 added)
Th232/Th228 bkgsub | (Th-230 added) pCi/g bkgsub  |(Th-230 added) ‘;7 e Typethisvaluein
Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pCi/e Column G
355 1.08 -0.22 0 0.00 0.00 0
355 1.08 022 0 0.00 0.00 0
356 1.22 -0.08 0 0.00 0.00 0
356 1.22 0.08 0 0.00 0.00 0
356 1.22 -0.08 0 0.00 0.00 0
356 1.22 0.08 0 0.00 0.00 0
357 0.97 0.33 0 0.00 0,00 0
357 0.97 0.33 0 0.00 0.00 0
357 097 -0.33 0 0.00 0.00 0
357 0.97 033 0 0.00 0.00 0
358 352 2.22 4.44 0.00 0.00 0
358 352 2.22 4.44 0.00 0.00 0
358 352 222 4.44 0.00 0.00 0
358 3.52 2.22 4.44 0.00 0.00 0
359 1.12 -0.18 0 0.00 0.00 ]
359 1.12 -0.18 0 0.00 0.00 0
359 1.12 -0.18 0 0.00 0.00 0
359 112 018 0 0.00 0.00 0
360 158 0.28 0.56 0.00 0.00 0
360 158 0.28 0.56 0.00 0.00 0
360 1.58 0.28 0.56 0.00 0.00 0
360 1.58 0.28 0.56 0.00 0.00 0
361 1.58 0.28 0.56 0.00 0.00 0
361 1.58 0.28 0.56 0.00 0.00 0
361 1.58 0.28 0.56 0.00 0.00 0
361 158 0.28 0.56 0.00 0.00 0
362 193 0.63 1.26 0.00 0.00 0
362 1.93 0.63 1.26 0.00 0.00 0
362 1.93 0.63 1.26 0.00 0.00 0
362 1.93 0.63 1.26 0.00 0.00 0
363 1.55 0.25 0.5 0.00 0.00 0




Original Sample Results

New Sample Results

Typein Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium (Th-230 added)
Th232/Th228 | bkgsub  |(Th-230added)|  pci/g bigsub | (Th-230 added) [IUERENESEN] | o this value in
Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pCl/e Column G

363 155 0.25 05 0.00 0.00 0

363 155 0.25 05 0.00 0.00 0

363 155 0.25 05 0.00 0.00 0

364 155 0.25 05 0.00 0.00 0

364 155 0.25 05 0.00 0.00 0

364 155 0.25 05 0.00 0.00 0
364 155 0.25 05 0.00 0.00 0

365 0.92 0.38 0 0.00 0.00 0

365 0.92 038 0 0.00 0.00 0

365 0.92 0.38 0 0.00 0.00 0

365 0.92 038 0 0.00 0.00 0

366 8.06 6.76 13.52 0.00 0.00 0

366 8.46 7.16 14.32 0.00 0.00 0

366 111 98 196 0.00 0.00 0

366 8.08 6.78 13.56 0.00 0.00 0

367 0.48 0.82 0 0.00 0.00 0

367 0.48 0.82 0 0.00 0.00 0

367 048 0.82 0 0.00 0.00 0

367 048 0.82 0 0.00 0.00 0
368 37 357 714 3.70 2.40 28 1.85 2.8
368 37 357 714 3.00 1.70 34 15 34
368 37 357 714 6.08 4.78 9.56 3.04 9.56
368 37 357 714 2.94 164 328 147 3.28
369 131 118 236 0.00 0.00 0

369 16.4 15.1 30.2 0.00 0.00 0

369 108 9.5 19 0.00 0.00 0

369 158 145 29 0.00 0.00 0

370 214 20.1 20.2 7.38 6.08 12.16 3.69 12.16
370 312 299 59.8 332 202 4.04 166 2.04
370 228 215 a3 9.28 7.98 15.96 4.64 15.96
370 214 201 202 4.56 3.6 6.52 2.28 6.52




Original Sample Results

New Sample Results

Type in Total Thorium
Th232/Th228 | Total Thorium | Th-232/Th-228 | Th-232/Th-228 | Total Thorium Tha32 value § (Th-230 added)
Th232/Th228 bkgsub | (Th-230 added) pCi/g bkgsub  |(Th-230 added) Tl Typethisvalowin
Grid # pCi/g pCi/g pCi/g pCi/g pCi/g pei/e Column G
371 2.22 0.92 1.84 0.00 0.00 0
371 2.22 0.92 1.84 0.00 0.00 0
371 4.32 3.02 6.04 0.00 0
371 4.32 3.02 6.04 0.00 1]
372 0.84 -0.46 0 0.00 0.00 0
372 0.84 -0.46 0 0.00 0.00 0
373 2.78 148 2.96 0.00 0.00 0
373 2.78 1.48 2.96 0.00 0.00 0
374 3 1.7 3.4 0.00 0.00 0
374 3 1.7 3.4 0.00 0.00 0
375 31.6 30.3 60.6 3.48 2.18 4.36 1.74 4.36
375 50.6 493 98.6 3.44 2.14 4.28 172 4.28
Average Total Thorium Concentration 76

Section 3.3 Work Plan

After excavating soil to a depth of one meter, the average concentration in the 1-2
meter level will be verified by removing and analyzing soil samples. Four samples
will be removed from each 100 square meter grid. The concentration of the four
grid samples will be added to the existing data for the 1-2 meter layer presented
in Table3.4. If the average thorium concentration of an exposed grid in the 1-2
meter layer causes the average concentration in the entire 1-2 meter layer to
exceed 20 pCi/g, AAR will remove the exposed grid to an appropriate depth and
replace it with clean fill.




ATTACHMENT # 8



Quadrant Length

Random

Coordinate (m)

5m

| erid# | RandomCoordinate | x | vy | x | v
94 1 0.344156 0.961364 1.7 48
94 2 0.52305 00952092 2.6 4.8
94 3 0.88099 0.984744 4.4 4.9
94 4 0.651309 0.482088 3.3 2.4
122 5 0.498395 0.176127 2.5 0.9
122 6 0.832182 0018862 4.2 0.1
122 7 0.271283 00989585 1.4 4.9
122 8 0.621844 0521496 3.1 2.6
156 9 0.844736 0.920334 4.2 4.6
156 10 0.309281 0.437501 1.5 2.2
156 11 0.054359 0.807579 0.3 4.0
156 12 0.738915 0.376241 3.7 1.9
216 13 0.891283 0.456715 4.5 2.3
216 14 0.80213 0.437171 4.0 2.2
216 15 0.158756 0.991226 0.8 5.0
216 16 0.222436 0.183413 1.1 0.9

216 (alt) 17 0.606336 0.437948 3.0 2.2
216 (alt) 18 0.482816 0217706 2.4 1.1
216 {alt) 19 0.364397 0.062635 18 03
216 (alt) 20 0.496519 0.241848 25 1.2
216 (alt) 21 0.167482 0.683406 0.8 3.4
216 (alt) 22 0.932731 0307419 4.7 1.5
216 (alt) 23 0.795872 0.108046 4.0 0.5
216 (alt) 24 0.404483 0.827311 2.0 4.1
216 (alt) 25 0.600817 0.184213 3.0 0.9
216 {alt) 26 0.827592 0.972375 4.1 4.9
157 27 0.133566 0.362095 0.7 1.8
157 28 0.331605 0.551568 1.7 2.8
157 29 0.086971 0.791948 0.4 4.0
157 30 0.296869 0.156368 15 0.8
217 31 0.521721 0.800375 2.6 4.0
217 32 0.076398 0.137253 0.4 0.7
217 33 0.926158 0329441 4.6 1.6
217 34 0.349143 0.743322 1.7 3.7
247 35 0.688725 0231306 3.4 1.2
247 36 0.079367 0.759592 04 3.8
247 37 0.595865 0.099869 3.0 0.5
247 38 0.541816 0.712874 2.7 356
187 39 0.030097 0.694415 0.2 3.5
187 40 0.117372 0.069884 0.6 0.3
187 41 0.580359 0.091652 2.9 0.5
187 42 0.554488 0.71086 2.8 3.6



123
123
123
123
124
124
125
125
158
158
158
158
189
189
189
189
125
125
124
124
126
126
126
126
368
368
368
368
283
283
284
284
284
284
265
265
265
265
283
283
99
99
99
99
101
101
101

43

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

85
86
87
88
89

0.858538
0.110942
0.972316
0.807098
0.063393
0.681516
0.618399
0.749316
0.545315
0.561291
0.25914
0.420818
0.302333
0.845553
0.380722
0.466551
0.772139
0.326964
0.428004
0.85492
0.443572
0.11878
0.253828
0.250727
0.26993
0.487021
0.323927
0.02635
0.790946
0.043744
0.348318
0.041128
0.193071
0.348798
0.726901
0.478587
0.03253
0.612023
0.66022
0.055731
0.075042
0.396029
0.7023
0.679827
0.672118
0.433659
0.584418

0.414102
0.697049
0.176233
0.287055
0.577473
0.258875
0.849545
0.0376
0.67179
0.749901
0.232379
0.666748
0.330081
0.05868
0.29009
0.571757
0.434429
0.968589
0.826342
0.807241
0.928908
0.056862
0.029873
0.849026
0.621173
0.189866
0.380068
0.071952
0.54814
0.298322
0.215246
0.013278
0.870889
0.072475
0.787361
0.206893
0.315397
0.423267
0.051435
0.67328
0.767285
0.205392
0.234285
0.745169
0.29618
0.866236
0.507652

43
0.6
49
4.0
0.3
34
3.1
37
2.7
2.8
1.3
2.1
15
4.2
1.9
2.3
3.9
1.6
21
4.3
2.2
0.6
1.3
13
13
2.4
1.6
0.1
4.0
0.2
1.7
0.2
1.0
1.7
3.6
2.4
0.2
31
33
0.3
0.4
2.0
35
34
34
2.2
2.9

21
35
0.9
14
2.9
1.3
4.2
0.2
34
3.7
1.2
33
1.7
0.3
15
2.9
2.2
4.8
4.1
4.0
4.6
03
0.1
4.2
3.1
0.9
1.9
04
2.7
1.5
1.1
0.1
4.4
04
39
1.0
1.6
2.1
0.3
3.4
3.8
1.0
1.2
3.7
15
43
25



101
266
266
266
266
188
188
188
188
76
76
76
76
370
370
370
370
369
369
369
369
75
75
75
75
37
37
37
37
375
375
74
74
74
74
36
36
98
98
98
98
315
315
315
315

90
91
92
93
94
95
96
97
98
29
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

134

0.043656
0.545975
0.906895
0.480634
0.07669
0.691357
0.195146
0.671081
0.210033
0.29047
0.374231
0.580589
0.591302
0.316555
0.545632
0.439419
0.529081
0.898267
0.404094
0.287838
0.891333
0.641067
0.598143
0.563487
0.710989
0.768433
0.394806
0.675856
0.008633
0.329733
0.293888
0.702632
0.085376
0.235456
0.704696
0.727269
0.901791
0.914747
0.378438
0.600813
0.952382
0.441082
0.99403
0.344156
0.52305

0.940121
0.030947
0.57984
0.178638
0.962097
0.296083
0.737974
0.668178
0.653219
0.04337
0.675679
0.74815
0.489848
0.531534
0.148572
0.983714
0.942948
0.756075
0.307813
0.297512
0.41404
0.480097
0.614359
0.223309
0.472595
0.663762
0.180759
0.028664
0.136524
0.618166
0.849738
0.219462
0.54581
0.064521
0.3376
0.167426
0.608375
0.332548
0.40738
0.63451
0.563998
0.100264
0.637936
0.961364
0.952092

0.2
2.7
4.5
24
0.4
3.5
10
34
11
15
1.9
2.9
3.0
1.6
2.7
2.2
26
45
2.0
14
4.5
3.2
30
238
36
38
2.0
34
0.0
16
1.5
35
0.4
1.2
3.5
3.6
4.5
4.6
19
3.0
4.8
2.2
5.0
1.7
2.6

4.7
0.2
2.9
09
4.8
1.5
3.7
33
33
0.2
3.4
37
2.4
2.7
0.7
4.9
4.7
3.8
1.5
1.5

24
3.1
11
24
33
0.9
0.1
0.7
31
4.2
i1
2.7
0.3
1.7
0.8
3.0
1.7
2.0
3.2
2.8
0.5
3.2
4.8
4.8
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LR AR AR SRR R RS SRl E RS RERR RS Rl R Rt RSl R R AR AR YRR R R Y IR ERE R Y

GAMMA SPECTRUM ANALYSTIS ook

khkkhhhhdkdhkddhbrhbddddbhdbhbdbhbbdbdhhbdhdhbhdddd b dd bbb hh b bbbk h b d b b r b birhh

LEE R &

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR72414 GRID 36-1.CNF

Report
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time

10/8/2014 11:27:15 AM

AAR072414-36-1

CLEARANCE
8 Oz. Can
GRID 36-1
SOIL
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/25/2014 1:05:00 pPM
7/25/2014 1:06:02 PM

900.0 seconds

Real Time 900.6 seconds
Dead Time 0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done Cn : 5/23/2008

Efficiency 1ID
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IR A EZ RS E R EEREEEEARES RS R R E R AR ES R EREREEEEEEEEE R R KR IR R R R R I 2 R R e o e

*hdkok P EAK ANALYSTIS REPORT ool

B EAA SR AR XA AR RS R E R AR R R A ERREEEELIEEEEE R EEEEE R I IR IR B ET R T RR R LR R

Detector Name: RE1A
Sample Title: ARR072414-36-1
Peak Analysis Performed on: 10/8/2014 11:27:16 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid {keV) {keV) Area Uncert. Counts

1 7992- 8025 8008.66 1462.93 0.38 8.70E+001 18.28 0.00E+000

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Fhhhkbbdhbhrdbhhhhdhrhhkdhdohhhdhbhbhdbhdbbbkdbddhrhhrhbhddbbhbbbhhhhbbrhhbhrhbhdhddddirt

ool NUCLIDE IDENTIFICATION REPORT *okkkok

R R R R LSS AR SRR R R R RS R R R SRR SRRt Rl A 2l X a2 2R 2R R X X R X2

Sample Title: ARR072414-36-1

Nuclide Library Used: C:\GENIEZ2K\CAMFILES\Copy of Stdlib.nlb
.................... IDENTIFIED NUCLIDES N
Nuclide 1d Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

*

Energy line found in the spectrum.

]

e Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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A AR A AR EEEELAR AR ARERER SRR EEREEER R R ERER R R R TR TR R R R R I TR JE I T U U S S U G URC SRr A R Y

*ok ok ek INTERFERENTCE CORRECTED REPORT Aok ok

22X R E AR R A R R AR R R RS R R R L R R R R R L R R AR

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {pCi/Gram) Uncertainty

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

o

Errors quoted at 1.960 sigma

susksskxkxx  UNIDENTIFIED PEAEKS rreswsnss

Peak Locate Performed on: 10/8/2014 11:27:16 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 1462.93 9.6667E-002 21.01
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors gquoted at 1.960 sigma



Nuclide MDA Report

10/8/2014

11:27:16 AM

Page 5

I N E X R R R R R R R RS R R RS R L A AR R A RS EE R ER SRR R RRRRS SR RS R R R LN & X

LR AR B

NUCLIDE

MDA

"REPORT

e g ek W

I e 228 22X 2R R REEE R R AR R R XSRS A RS SRR RESE RS R RS RS R AR 222 R Rl )]

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

vVVVVVYV

*

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 Oz.

Can
AAR072414-36-1

Energy Yield
{keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
285.21 19.20
351.92 37.20
785.91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

Line MDA

{pCi/Gram)

1.4960E+001

NHENDNIHWHRUUFENOOOOOORHWARFWONWHNODOIVWHWREKFROEN

.7999E+000
.5787E+001
.0000E+000
. 9524E+000
.0511E+000
.0210E+000
.0704E+001
.3465E+001
.9622E-001
.8719E+000
.0705E~Q01
.1706E+000
.8963E+001
.1846E+001
.B425E+000
.5148E+001
.9390E+000
.6002E+001
.1034E+001
.1141E+001
.4752E+001
.8730E+001
.0000E+000
.0000E+000
.0000E+0Q00
.0000E+00Q
.0000E+Q00C
.Q000E+000
.9610E+000
.7191E+000
.1438E+000
.8187E+001
.7213E+000
.4428E+000
.9399E-001
.8719E+001
.2992E+000
.5737E+000
.8401E+000

Nuclide MDA
(pCi/Gram)

2.80E+000

5.96E-001

9.07E-001

7.94E-001

1.57E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Activity
(pCi/Gram)

3.
-3.
7.
0.
-1.
-9.
2.
-1.
1.
-2.
3.
9.
5.
-7.

1
o

[
~Suopoo

WHKHQOOOOOHFWW

t
oSN

-8.
3.

7

-6.
-7.
2.

9622E+000
3331E+000
3533E+000
0000E+000
2977E+000
5288E-001
0906E-002
2211E+000
4435E+001
3108E-001
3282E+000
3989E-001
8580E+000
2052E+000
.8682E+000
.5676E+000
.4209E+001
.3972E+000
.8316E+000
.9578E-001
.3437E+001
.0373E+001
.5481E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.9681E+000
.5584E+000
.5596E-002
.0746E+000
.2317E+000
0153E-001
8925E-001
.7586E-001
9314E-001
1918E-001
4619E+000
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@ = Half-life too short to be able to perform the decay correction



[ EER R AR RS SRR R AR R R R S AR R R R R R R ER R EREERE SRR R R R R S R

ok kk GAMMA SPECTRUM ANALYSTIS bkt

I E R AR AR RS A S RSS2SR AR AR EER SRR R R R R R R R EEE R LR R ERE R R R Y kL)

“ename: RE1A
keport Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Taken On
Acquisition Started

Live Time

7/28/2014 7:47:38 AM

ARR(07241-36~2
CLEARENCE
8 0z. Can
GRID 36-2

MONAZITE SAND
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev
2.003E+002 Grams

7/28/2014 6:41:00 AM
7/28/2014 7:32:37 AM

900.0 seconds

Real Time 900.8 seconds
Dead Time 0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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I EE R R R A AR REIEER R RS SRR R R RS R R R R R R R R R R K R R R R N e R L LT Y

* ok k PEAK ANALYSTIS REPORT ok k ok

IR R R A R e R A L R R R R R R R R R R N Yy A A R R R Y

Detector Name: RE1lA
Sample Title: AAR07241-36-2
Peak Analysis Performed on: 7/28/2014 7:47:38 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 7986- 8019 8002.49 1461.80 1.36 6.88E+001 20.71 8.20E+000
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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R R A e R R RN R R R R R R R R R R R ER R R R R R R R R R R R R TR A R R R R R

* ok k NUCLIDE IDENTIFICATTION REPORT ke ke ok

AR EEAE2RE R A AR RS R R RS A S AR R R R R ER RS EX AR R R R R R R R Y B EE R EEREE R EREEE T

Sample Title: ARAR07241-36-2 .
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES e e e e

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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XA R R R R R R R A R R R R R R R R S X X A RS R E LR R A R R R RN E R R R R R Ry R N s L R

il INTERFERENCE CORRECTETD REPORT kA ek

[ EZZ 2R 2222 X AR R R R RS R AR A S22 R 2R R R R R R AR R R RS EE RS EENE R RN E R R R T T

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity
Name Confidence {pCi/Gram) Uncexrtainty

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigme

LR R R R RS S U N I D E N ’r I F I E D P E A K s [EEEE SRR TS

Peak Locate Performed on: 7/28/2014 7:47:38 aM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 1461.80 7.6443E-002 30.11

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma



Nuclide MDA Report

7/28/2014

7:47:39 AM

Page 5

LR R RN AEE A AR AR RS R R R R AR R R R AL R R EERERERLEEREFEEEREREERREREE R EEEREIE R R R R R R R

NUCLIDE

LIRS R X E R R R A R R A R R A R R R A R R R A R R S R R RN R RN R R TR Ry R R X ]

LE RN )

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVYVYV

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 Oz.

MDA

Can
AAR07241-36-2

Energy Yield -
{(keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
§9.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
172%.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
285.21 19.20
351.92 37.20
785.91 1.10
89.95 2.10
93.35 3.50
129.08 2.80
209.28 4.40
270.23 3.60

REPORT

Line MDA

(pCi/Gram)

1.2212E+001

VMULAVON IR WHLBEHNOOOOOOFUWLWARHWHNWFHFNOANOOANRPENRF KON

.8681E+000
.5287E+001
.0000E+000
.9670E+000
.0673E+000
.B673E+000
.0547E+001
.8395E+001
.2453E-001
.0523E+000
.9278E~-001
.6070E+000
.7061E+001
.3150E+001
.0920E+000
.6884E+001
.0542E+001
.6508E+001
.2465E+001
.8406E+001
.32475+001
.8730E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.9831E+000
.7455E+000
.8822E+000
.7920E+001
.8518E+000
.4195E+000
.5755E-001
.7809E+001
.9842E+000
.6097E+000
.3565E+000
.0594E+000
.7407E+000

Nuclide MDA
(pCi/Gram)

2.87E+000

6.25E-001

7.93E-001

7.58E-001

1.71E+000

LE R B K

Activity

(pCi/Gram)

5.

-1

-6.
0.
8.

HWHFEFUOFRHFROOOOOOHNON

-6.
~-2.
-3.
2
-4.

3.
-6.

9540E+000
.3996E+000
7080E+000
0000E+000
8363E-001
.0586E-001
.1609E-004
.1055E+000
.0467E+000
.9070E-002
.6008E-001
.3036E-001
.3447E+000
.8908E+001
.6147E+001
.4642E+000
. 7860E+001
.0711E+000
. 71870E+001
.2176E+000

.B705E+001
.7480E+001
.7904E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
-.0000E+000

.0000E+000
.3401E+000
.3180E+000
.3821E-004
.0373E+001
.2620E+000
.1284E+000
6607E-001
1006E+001
7375E+000
.3993E-001
6562E+000
4719E+000
1813E+0Q0



Nuclide MDA Report

Nuclide
Name

AC-228

@V *+ +
L I I

Energy

(keV)

327.
338.
409.
463,
583.
794
911
964 .

969.

1587.

64
32
51
00
20

.70
.07

60
11
90

Yield

(%)

3.
11.
2.
4
0.
4
27.
5.
16.
3.

20
40
13

.40

14

.60

70
20
60
71

7/28/2014

Line MDA

(pCi/Gram)

ONOVUF~NNORFNJ

.1778E+000
.1005E+000
.2172E+001
.7706E+000
.0571E+002
.4520E+000
.7148E+000
.3802E+000
.8963E£+000
.0000E+000

7:47:39 AM

Nuclide MDA
(pCi/Gram)

1.71E+000

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

Page 6

Activity

{(pCi/Gram)

3.
-3.
.0578E+000
.8180E+000
.3527E+001
.3543E-001
.4846E+000
.3901E+000
.9788E+000
.0000E+000

CSCWUINvNOTNWN

6303E+000
0053E+000



FhkhkAdkdhhhdrhdhhhdhhkdkhrhhkbrdhddhohbhadhbr kb hhr bbb b A b bk kb hkh Rk hkdhobhhkokdhek ke hh

wokk ek GAMMA SPECTRUM ANALYSTIS dkekok ok

AR LA E SRS S R E RS AR RS SRR SRR SRR R R R R R R R R R R N R R 2

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-37-1.CNF

Report Generated On : 10/8/2014 9:57:04 AM
Sample Location : AAR-37-1

Sample Identification : AAR-37-1

Sample Description 1 : 8 0z. Can

Sample Description 2 : GRID CLEARANCE

Sample Description 3
Sample Description 4 :
Sample Type : SOIL WASTE

Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/23/2014 3:13:00 PM
Acquisition Started : 7/23/2014 3:13:48 PM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :
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XA AR SR RS R RSt s R Rl R sl R R R a2l R R X R R Y FY R RS R R R YRR E LR E RS

ol PEAK ANALYSIS REPORT dok bk

LA ZE X R R LSRR 2RSS S R R X R R RS A R R RS R R R R R R R AR RS R E R R R AR RS RN SRR X ]

Detector Name: RELA

Sample Title: ABR-37-1
Peak Analysis Performed on: 10/8/2014 9:57:05 AM
Peak Analysis From Channel: 40
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 7986- 8019 8002.62 1461.82 0.76 9.60E+001 19.20 0.00E+000

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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AR A A SRR R R AR AR ER AR RS R ERRR RS R A RS AR ELEREE SRR TEERTEEEE R L TR E R EE I I e

*kdoxk NUCLIDE IDENTIFICATION REPORT laleld

LA SRR Z AR AR R AR RS SR IR R R AR RS R R RS AR RS R AR R S R R R R R R AR RN T RE RN T

Sample Title: ARAR-37-1

Nuclide Library Used: C:\GENIEZ2K\CAMFILES\Copy of Stdlib.nlb
.................... IDENTIFIED NUCLIDES e e et e
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {pCi/Gram) Uncertainty

= Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 kev

Nuclide confidence index threshold = 0.30

Errors guoted at 1.960 sigma
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Ahkhkhkhkrhkhhkhhrdhhhhhhdbhbhrbhkbhkhhdrbdhbrhhdbdbrhhhbhdhdhhdhrhdbbhhhbdbdkhkhhddhkoddbok ok ok bk

etk Sk INTERFERBENCE CORRECTED REPORT ko ok

B A ESEL SRR SRR R EE R R R R R R R L A R R R R R R R R R R R E T EEEEE R TR YRR R T T

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

[V

Errors quoted at 1.960 sigma

ok okok ok ok okok ok ok U N I D E N T I F I E D P E A K S ook ded g e kM ke

Peak Locate Performed on: 10/8/2014 9:57:05 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 1461.82 1.0667E-001 20.00
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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dhkhhkhkkhhhhkkdhrhkrXhhhhdhrhbthrbhkhkrhddrrdxdRrdIrhhbAbhbhrhdkkhdrdbdrr bk bkxrhdr kbbb rrhddddr

* ok k ok

NUCLIDE

MDA

REPORT

* ok k kA

I R R R R R R R R e A R AR R R R R R S RS R RS R R R R R L SRR EE R RS R R

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

Vv * +

[

Nuclide
Name

BI-212

pPB-212

BI-214

PB-214

AC-228

RE1A
8 0z. Can
AAR-37-1

Energy Yield
(keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

Line MDA

{(pCi/Gram)

NHENNMNVNORFRPWRFRFUORNOOODOOORWURWONWOUNOONOOADRWHENRFRRORNK

.388%E+001
.3450E+000
.6270E+001
.000CE+0Q00
.9670E+000
.0429E+000
.9779E+000
.0307E+001
.0344E+001
.6202E-001
.6258E+000
.6542E-001
.6070E+000
.9687E+001
.2932E+000
.1342E4+000
.5148E+001
.8338E+000
.2211E+001
.0774E+001
.9834E+001
.3247E+001
.8730E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.9831E+000
.7057E+000
.0706E+000
.7511E+001
.8996E+000
.233BE+000
.5152E-001
.9598E+001
.2992E+000
.4536E+000
.7826E+000

Nuclide MDA
{pCi/Gram)

2.34E+000

6.62E-001

8.65E-001

6.52E-001

1.45E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Activity
(pCi/Gram)

3.
-1.
1.
0.
1.
-1.

-4

-6.

-1

6.
4.
2.
7.
-3.
-5.
1.
-9.
-1.
7.
8.
5.
-5.
-3.

HOOCOOoOOO

-2.
-8.
-1.

0405E+000
4131E+000
5638E+000
GQO00E+000
0124E+000
2231E-001
.7546E-001
2944E+000
.4987E+000
1121E-001
1495E+000
7897E-001
5291E+000
2805E+001
8539E+000
639%91E+000
9257E+000
5936E+000
4420E+000
6399E+000
0892E+001
3286E-001
8424E+001
.0000E+000
.0000E+000
.00C0E+Q00
.0000E+000
.0000E+000
.0000E+000
.5354E+000
0003E-001
0958E-001
0694E+001

2.7316E+000

9.
1.
2.
-1.
2.
-3.

2147E-001
7819E-001
8448E+000
0158E+000
4770E~001
0754E-001
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@ = Half-life too short to be able to perform the decay correction



¥hkhkkhkhdhhhohkkhhhhhhhkhhrhdhhdkhdhbdhrhhrbrdbhdbrdrrhbhhthhhhrdrbrbhbrbhrdrrdddkid

o ok ke de A

GAMMA

SPECTRUM ANALYSTIS oo

LA S E R R RS AR A 2R A RS AR R R R EEREEREEEERER S R R R R R R LR R R R R R R

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-37-2.CNF

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Peak Locate Threshold
Peak Locate Range
Peak Area Range
Identification Energy Tolerance

Sample

Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

(in channels)
{(in channels)

10/8/2014 9:57:40 AM

AAR-37-2
BAR-37-2

8 0z. Can
GRID CLEARANCE

SOIL WASTE
8 Cz. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/23/2014 2:54:00 PM
7/23/2014 2:55:30 PM

900.0 seconds
900.6 seconds

0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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LA SRS SRS R RS SR ERE RS SRR R RS R ERR R R SRR RS R R R R R R EEEE X EEREERET R I IR R R R X R R R R

* kg ok PEAK ANALYSTIS REPORT * kR kk

rhhkhkdhkhkhdhhkdh b h bbb kb dhhkdr i rrhrthhhdrhhkhdrdrbhhdbrohbrrbbrdhhhbhtrkhbrddhkitdthdi

Detector Name: RElA
Sample Title: ARR~37-2
Peak Analysis Performed on: 10/8/2014 9:57:40 AM

Peak Analysis From Channel: 40

Peak Analysis Toc Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid {keV) (keV) Area Uncert. Counts

1 7987- 8020 8003.02 1461.90 1.51 1.10E+002 20.56 0.00E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

nonon

M
m
F

Errors quoted at 1.960 sigma
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hhhhkdhhkhhkdk b hdrhkhbhbdhhhhrddhah b A hbrhbbhb b rhhhbhkbhbhhddddhdhdhkkdded dod i

ook NUCLTIDE IDENTIFICATTION REPORT ke

thhkdehkhkhhkhhhh A b h bk hk kb A h bR bbb dhd bbbk bbbk rdhhbbhdkkr bk r bbb hrdhr bbb dhdrhd

Sample Title: AAR-37-2

Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb
.................... IDENTIFIED NUCLIDES et e
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

Energy line found in the spectrum.

(]
[

Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keV
Nuclide confidence index thresheld = 0.30

Errors quoted at 1.960 sigma

3
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hhhkhkhkkhbdrhddhhbhdhhdhdhhhhdhbhdhhhdbhbhrhh bbb bbb d bbb db bbb dbdhrhdhhdhdhiodhhdk ki

Hok ek INTERFERENTCE CORRECTED REPORT *okok kA

EEEREEEAE R E RS R R R E R R A A R R R R R R R A R R E R R R R R R R X R X RS XX

W —

Nuclide Wt mean Wt mean
Nuclide Id CActivity Activity
Name Confidence (pCi/Gram) Uncertainty

?
X
e

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

i

Errors quoted at 1.960 sigma

d ok ok ok ko ok e UN I DENTTI F I ED PEAKS %,k ok ok ok kAo

Peak Locate Performed on: 10/8/2014 9:57:40 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 1461.90 1.2222E-001 18.69

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M3 R
[/

Errors quoted at 1.960 sigma
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dkhhhkdkrhhrhorhhrhd kb hhrrrtxhhrrhrrhrkdrhrrhdhbdcbhthkhhbhkrrdhohrhhrrhbhdddbbhdhd

NUCLIDE

L R L LA RS R E R R N R E A X R R RN R AR SR E R R E R R R R LR R SRS S

* ok * ok ok

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

vVVvVVVY

vV ¥

[T

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

Energy
{keV)

39

727.
785.

87

89.
241.
295.
351.
785.

338

911.
969.

.31

.17
.06
.29
.19
.11

.50
.98
.19
.28

.49
.44
.54
.81
77.
.20

RE1A
8 Oz. Ca
AAR-37-2

Yiel
(%)

.86
17
42
.56
.81
.11
.20
.80
.19
.63
.09

— —

B

oy

WO NUIWRNNEREOSHUROWHRUAWSOR O NONNDR -

.36

—

.96
.67
.31

.60

-

11

fa—

80
98
21
92
91 1.
.32
07
11

MDA

n

d

.10
.80
.00
.15
.60
.50
.30
.15
.60
.60
.41
.30
.04
.23
.21
.10
.69

REPORT

Line MDA

(pCi/Gram)

NHEEEWOARWFRFUOFRNOOOOQOFRWUOIHFWOINWHENANOAODNFWRRFORPWH

.1126E+001
.3029E+000
.7414E+001
.0000E+000
.8775E+000
.0753E+000
.0423E+000
.1087E+001
.9387E+001
.4624E-001
.9468E+000
.6286E~-001
.3506E+000
.4998E+001
.2018E+001
.1342E+000
.8108E+001
.8338E+000
.9855E+001
.1774E+001
. 9834E+001
.0831E+001
.6887E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.8475E+000
.1586E+000
.1801E+000
.8837E+001
.7544E+000
.2873E+000
.9908E-001
.1678E+001
.9932E+000
.3987E+000
.6635E+000

Nuclide MDA
(pCi/Gram)

3.30E+000

6.46E-001

7.63E-001

6.99E-001

1.40E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

w A kok ok

Activity

(pCi/Gram)

-3.
-2.

5579E+000
3809E-001
.4071E+000
.0000E+0Q00
.5149E-001
.2177E-001
.4619E+000
.8493E-001
.0278E-001
.0627E+000
.5386E-001
.7315E-001
.0932E+000
.7883E+001
.3249E+001
.9558E+000
.1136E+001
.8265E+000
.5117E+000
.5218E+000
.3158E+000
.3627E+001
.2222E+001
.0000E+00Q0
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.2975E-001
.2626E-001
.4891E+000
.6734E+000
.4488E+000
.7991E-001
.8822E-001
.0826E+001
.9157E-001
.1382E-001
.8435E-001



Nuclide MDA Report 10/8/2014 9:57:41 aAM Page 6

@ = Half-life too short to be able to perform the decay correction



LA R RS R RS SRR R SRS RS R R R R E R RS RS EER LR ERR R R R R R I N R R R R SRV IRV U e AT N AN

GAMMA SPECTRUM ANALYSTIS ook ok

(2 A AR R A S A RS EE RS A R R R EEERE R AR EEER L ERE R R EEE R EEE TR R RIE PR R R R ROR R R R g R 3

* ko okh

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR072414 GRID 74-1.CNF

~

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

Peak Locate Range {in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

10/8/2014 11:24:52 AM

ARR07242014 74-1
CLEARANCE

8 0z. Can

GRID CLEARANCE 74-1

SOIL
8 O0z. Can
5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/25/2014 10:51:00 AM
7/25/2014 11:18:24 AM

900.0 seconds
900.6 seconds

0.07 ¢
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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I ZE R RS2 ARES E RS SRR R AR R ERES R RS RSl R R R R R R R 2R AR RERE AR R LR LN E S 2T

il P EAK ANALYSTIS REPORT bk ko k

AR AS R R AR RSS2 AR A SRR R R R R R RS R RS RREZX 2 AR R XRRRRRERR R R R R EEEEESEER]

Detector Name: RE1A
Sample Title: AAR07242014 74-1
Peak Analysis Performed on: 10/8/2014 11:24:53 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 7988- 8021 8004.86 1462.23 0.23 8.18E+001 19.96 4.19E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

ma X
nOoR oW

Errors quoted at 1.960 sigma
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EE R A LA SRR AL SRS R AL AR RS AR R AR AR R RE R X R R R Z RS R R R R R E RS RS EERE N LR LR TS

*owkok NUCLTIDE IDENTIFICATION REPORT dokok ok

LE SRR SRS E R R R RS S R R E RS S R R RS RS E NS E R R R ERE LSRR R R RS R R EE R EE T EE TR LN T

Sample Title: AAR07242014 74-1
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

IDENTIFIED NUCLIDES = ..... .. .o,

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance : 3.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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AR RS A2 AR Rl R RS R R R Rl 2 R AR R R R R R R E R R R R R R E S R R IR SRR R DR EE SR LR LT

Aok ok INTERFERENCE CORRECTED REPORT ok ke

S X RS SRR R RA R R RSS2SR Rl ER SRRt RS Rt XA E R KRR R

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

dokok W ek ko k& U N I D E N T I F I E D P E A K S LR R EE EE RS S

Peak Locate Performed on: 10/8/2014 11:24:53 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. {keV) Counts per Second % Uncertainty
1 1462.23 9.0904E-002 24.40

M = First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

Errors quoted at 1.960 sigma
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LR E R E S R 2 R R R AR SR R SRR RS R AR SRR R AR Rd t R R R X2t i a2l sl SR

NUCLTIPDE

R AR R I R R R R R R R R R R R RS S S X AR ARSI E RS RRRAR S SRR SRR R RS E XS]

* e Kk ok

Detector Name:

Sample Geometry:

Sample Title:

VVVVVYV

VvV o+ +

wnn

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 Oz.

AAR(07242014 74-1
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

MDA

Can

Energy Yield
{keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

REPORT

Line MDA

(pCi/Gram)

NHEFNWNRWHFORWOOOOOOHRWOUHWOWWHLWLWADJONEFWENO-ND -

.5165E+001
.7299E+000
.8062E+001
.0000E+000
.1995E+000
.1810E+C00
.0210E+000
.0626E+001
.8896E+001
.0486E-001
.3022E+000
.1587E-001
.6070E+000
.0381E+001
.0558E+001
.4518E+000
.0758E+001
.0907E+0Q00
.4965E+001
.0774E+001
.5701E+001
.0831E+001
.9159E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.3358E+000
.9315E+000
.1438E+000
.8054E+001
.6879E+000
.3046E+000
.6221E-001
.2858E+001
.3461E+000
.4536E+000
.5703E+000

Nuclide MDA
(pCi/Gram)

2.73e+000

6.05E-001

8.16E-001

7.62E-001

1.45E+000

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

MDA value not calculated

W e de ke

Activity

(pCi/Gram)

8.
-1.
1.
0
1.
8
1.
-1.
-2.
~2.
3.
-6.
-7.
~-2.
-3.

OO LLWNWHENOOOCOQOO

i

3303E+000
6144E+000
3866E+001
.0000E+000
9773E~001
.7841E-001
9298E+000
6819E+000
0036E+001
6537E~001
4739E-001
4005E-001
6561E£+000
2049E+000
1224E+000
.5480E+000
.7766E+001
.2902E+000
.3129E+000
.6399E+000
.8584E+001
.2429E+001
.5262E+001
.0000E+000

.0000E+000
.0000E+000

.0000E+000
.0000E+000

.0000E+000
.9988E-001

.4366E+000
.2859E+000
.8577E+000
.0211E+000
.3600E-001

.1582E-001

.1121E+001
.0650E-001
.1017E+000
.5915E-001
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@ = Half-life too short to be able to perform the decay correction



hhddhdrhbddhkthhdbhbrhhbhbhbbhkhbhbibhdhhbddhitdbhrdhkbhbhdddbhrdhhhbdddhdddddddhdhdwr

LA AR £

GAMMA

SPECTRUM

ok A Ak

ANALYSTIS

AR R R EE R R RS E R R SR A S SR R R R AR AR R R R R R R AR AR EE R R R A XA SR RE R R R RS R LTRSS

.ename: C:\My Documents\AAR\AAR\Grid Samples\AAR72414 GRID74-2.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

10/8/2014 11:26:26 AM
AAR(07242014 74-2
CLEARANCE

8 0z. Can

GRID CLEARANCE 74-2

SOIL
8 0z. Can
5.00
40 - 8192
40 - Bl92
3.000 kev

2.003E+002 Grams

7/25/2014
7/25/2014

11:50:00 AM
11:50:38 AM

900.0 seconds
900.8 seconds

0.09 %

6/4/2008
5/23/2008



Peak Analysis Report

10/8/2014

11:26:27 AM

Page 2

IE S RS SRR AR RS R R XSS R RS Rl Rl E Rl R RS S R RRR R 2 X2 R R R R R Y XN R R R R

REPORT

IZE R R R R R R Z R AR R AR R R R AR R IR R AR ERE R R E SRR R AR R AR R AR 2R RS R R R ERE R 2R RS S

LE X ER

P

EAK

Detector Name: REl1lA

Sample Title:

AAR07242014 74-2
10/8/2014

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI

Peak Analysis To Channel:

ROI

No. start end

129%-
1844-
3183-
4980~
5295-
7990~

AU W N

3
LI i |

1317
1862
3205
5005
5322
8023

First peak in
Other peak in
Fitted singlet

Errors quoted at

Peak
centroid

1307.44
1852.49
3194.93
4992.98
5308.95
8006.73 1

a multiplet region
a multiplet region

1.960 sigma

Energy
(keV)

238.
338.
583.
912.
969.

462

81
37
60
05
77
.58

ANALYSTIS

FWHM

(keV)

OR OO

.17
.35
.16
.93
.15
.93

11:26:27 AM
40

8192
Net Peak Net Area
Area Uncert.
3.01E+002 44.30
7.68E+001 21.95
1.11E+002 25.34
7.65E+001 20.00
5.30E+001 21.11
7.82E+001 23.70

* ok ok

Continuum
Counts

.9%E+001
.43E+001
.45E+001
.50E+000
.40E+001
L.28E+001

Oy = W
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IE AR XSS S EEE S E RS R E A R X AR R R R R E R R R N A R R R R R E R R R R R R EE R R R R R R R

*okk e NUCLIDE IDENTIFICATION REPORT il

LA R R R R R A E R A RN S A R R R R R R R E R RN RS AR SRR R EE AR EEEE R TERE R R R EE R R EE R

Sample Title: AAR07242014 74-2

Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb
.................... IDENTIFIED NUCLIDES N
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

AC-228 0.98% 338.32* 11.40 4.29668E+000 1.27845E+000
911.07* 27.170 3.58990E+000 9.48605E-001
969.11~* 16.60 4.39606E+000 1.75B05E+000

* = Enerqgy line found in the spectrum.

@ Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 kev

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma



Interferenc

*ok bk kdkh Ak
L2 2 & &3 I N
& &k kododkok ko

Nucl
Name

AC-2

?

e Corrected Activity Report 10/8/2014 11:26:27 AM Page 4

R R Z R R R R A R R E A R R R RS S R AR R R E R EEE SRS R R R RN EE EELEEEEEEEEEEEEE

TERFERENCE CORRECTED REPORT

I E RS RS R R AR S RS R R RS SRS SRR R R AR R R AL SRR R R RS XN I

J e de b b

Nuclide Wt mean Wt mean

ide Id Activity Activity
Confidence (pCi/Gram) Uncertainty
28 0.989 3.928623E+000 6.989971E-001

nuclide is part of an undetermined solution

X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity
Errors quoted at 1.960 sigma
dokokk ok ok hk kW U N I D E N T I F I E D P E A K S ok b ek ek ok ok ok
Peak Locate Performed on: 10/8/2014 11:26:27 AM
Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.81 3.3394E-001 14.74
3 583.60 1.2278E-001 22.93
6 1462.58 8.6847E-002 30.32
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors guoted at

1.

960 sigma



Nuclide MDA Report

10/8/2014

11:26:27 AM

Page 5

kkhkkhkrhhhhhhrhhhkhkhhrhrrhhhehrhhbhhdhrhdhkdbhhhhhbhhhbhbrhbhrhkbhhbhbbdddthoddhdhddd

otk

NUOCLIUDE

MDA

REPORT

* ok h

kdhhdehkbh bk hdhkbhbdrdwrbhhhbhhbhhhdrhbbd bhdhdddd kdododrd ok hodedohdhododedod ok ko ok & kb ok dek b

Detector Name:

Sample Geometry:

Sample Title:

VVVVVYV

Nuclide
Name

BI-212

pPB-212

BI-214

PB-214

AC-228

[ (!

RE1A
8 Oz.

AARD7242014 74-2
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

Can

Energy Yield
(keV) (%)
39.86 1.10
727.17 11.80
185.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
85.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32* 11.40
911.07* 27.70
969.11* 16.60

Line MDA

(pCi/Gram)

NWOUHMOF-JNAINLROOOCOOCOHWAMRWONWHFWOWYE &F&SFPWONW-

.9540E+001
.6315E+000
.2033E+001
.0000E+000
.0550E+000
.7384E+4000
.3224E+000
.5272E+001
.2367E+001
.2566E+000
.9526E+000
.2215E-001
.2809E+000
.3676E+001
.1130E+001
.7056E+000
.8503E+001
.B8338E+000
.7007E+001
.3326E+001
.8406E+001
.2464E+001
.7369E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.6331E+000
.8431E+000
.3598E+000
.5947E+001
.5606E+000
.7545E+000
.6607E-001
.2780E+001
.4357E+000
.3846E~001
.3904E+000

Nuclide MDA
(pCi/Gram)

3.63E+000

1.26E+000

9.22E-001

8.66E-001

9.38E-001

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

MDA value not calculated

Activity

(pCi/Gram)

9.

-4
~4

0.
-2.
2.
-6.
-2.

DB WEBEOHOFRFNWHR&SLOODOOOOE INFHNEERFRUORFRNOISWR

1186E+000
.0769E+000
.5727E+001
0000E+000
9511E+000
5257E-001
9849E-001
3041E+001
.3445E+001
.8480E+000
.6686E+000
.5006E-001
.8137E+000
.7821E+001
.1179E+001
.1474E+000
.3983E+001
.0711E+000
.0456E+001
.3465E+001
.2784E+001
.4325E~001
. 9524E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.4756E+000
.1309E-001
.1893E+000
.9148E+001
.4423E+001
.8439E+000
.3260E-001
.7466E+001
.2967E+000
.5899E+000
.3961E+000
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@ = Half-life too short to be able to perform the decay correction



ok khhkhkhhkhhkhdhhkhkhdehhhhddedhdehdedoddddedededededdod dedededdoodrdedrde koo ook ok dy e de de de 3 9 d & & dr e &

GAMMA SPECTRUM ANALYSTIS lalieieliedied

SRR AR R RS SR ERR SRR R R RER R R R R R R o R VR S G T S MR RV A PR Y

*kok ko

lename: RElA

1.port

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

o L N

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time

7/25/2014 12:43:37 PM

AAR072414-74-3

CLEARANCE
8 0z. Can
GRID 74-3
SOIL
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/25/2014 12:28:00 AM
7/25/2014 12:28:36 PM

900.0 seconds

Real Time 900.6 seconds
Dead Time 0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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AR E R R E R R R AR E R R R R AR R R R R TR R ERE R R R R R A kA I T S I I AT SR e o'y

b P EAK ANALYS SIS REPORT Fok ok ok ok

IR S A A R R RN AR A AR S R R SRS AR RS SRS R R R R ARR R R R RREEEREEREFEEEREEZEERTES KT RN

Detector Name: RE1A

Sample Title: AAR072414-74-3
Peak Analysis Performed on: 7/25/2014 12:43:37 PM
Peak Analysis From Channel: 40
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 7992~ 8025 8008.23 1462.85 1.29 9.96E+001 21.79 4.40E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

[

M
m
F
E

rrors quoted at 1.960 sigma
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(R R R AL E R R AR RS R AR 2R R R R R E SRR AR R E AR SRR R R EESEEELEEXEREEIEREEEE IR ZEE ZER TR R R

R NUCLIDE IDENTIFICATION REPORT ek ek

LR E R A R EE SRR EREEEA RS EEE R AR A R R SRR R RN ERESEEEEREEERESE XREXENERESEE XXX TR R X R ERR LT

Sample Title: AAR072414-74-3
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES e et i e e e
Nuclide id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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(222 2R R RS AR R R SRSl SRR R R R R R R R R B R R R R R R X UL R U S SRV A G

il INTERFERENCE CORRECTED REPORT hied

LA A R A R EZ SRR R R R R R AR R SR R EE R RS S R A RS EEEEEEREREEEREPRE L ZR PR R LR IR R BN LT TR T

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

dde ok A d b Wk U N I D E N T I E‘ I E D P E A K S de dr de drode ek ok e W

Peak Locate Performed on: 7/25/2014 12:43:37 PM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 1462.85 1.1067E-001 21.88
M = First peak in a multiplet region
n = Qther peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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FhdekrrhkhhhkhhdAr bk hdkddbbrhrr bbb bbb kb deh v bdeddedhohh b b A dfkdded b rdehkh kb e

LR L B X 4

NUCLTIDE

MDA

REPORT

LA RS

T I R RPN R R AR S R R R R R R R R R R R R R AR R AR EREERARS Rl AR RS R R R R R RRRREE SR

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIEZK\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 Oz.

Can
ARR072414-74-3

Energy Yield
{keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
608.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
89.95 2.10
93.35 3.50
129.08 2.80
209.28 4.40
270.23 3.60

Line MDA

(pCi/Gram)

AL LJUONNFRFWHOHENOQOQOOCOONWUIFNNNNWHNOANAONHFNWOUFRORNDE

.1951E+001
. 9993E+000
.5787E+001
.0000E+000
.8153E+000
.5696E-001
. 7519E+000
.0626E+001
.9629E+001
.1055E-001
.3450E+000
.5054E~001
.5180E+000
.7453E+001
.1130E+001
.5630E+000
.9654E+001
.4078E+000
.9165E+001
.1533E+001
.5701E+001
.6187E+001
.0386E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+00C0
.0000E+000
.7530E+000
.5651E+000
.6856E+000
.8054E+001
.5336E+000
.1967E+000
.5286E~001
.8268E+001
.6555E+000
.1861E+000
.5080E+000
.B943E+000
.2853E+000

Nuclide MDA
(pCi/Gram)

3.00E+000

6.11E-001

7.51E-001

7.53E-001

1.51E+000

Activity

(pCi/Gram)

-1
2
1
0

-1.
-3.
-5.

-1

3.
5.
~-3.
3.

7

g.
-2.
~-5.
-1.

.2707E+000
.5005E+000
.6491E+001
.0000E+000
5426E-001
2457E-001
4936E-001
.4170E4000
4521E+000
4502E-001
0295E-001
7833E-001
.3077E+000
9014E-001
1161E+000
5967E-001
7558E+001
.5930E+000
.3722E+000
.5428E-001
.3259E+001
.3503E+001
.8740E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0C000E+000
.0000E+000
.3395E-001
.3084E-001
.3539E-001
.4076E+000
.7193E+000
.4148E-001
.9759E-001
.5166E+001
.0693E+000
.1059E+000
.6027E-001
.1124E+000
.2560E+000
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Nuclide

Name {keV)
AC-228 327.

338

463.
583.

794,
911.
964.

969.
1587.

Energy

64

.32
409.

51
00
20

Yield

(%)

-

N
V- ODNHW

[
w o

.20
.40
.13
.40
.14
.60
.70
.20
.60
.71

7/

(

ONOVOR JINURNJ

25/2014

Line MDA
pCi/Gram)

.6032E+000
.1179E+000
.2065E+001
.6459E+000
.4805E+002
.4520E+000
.5064E+000
.0263E+000
.7237E+000
.0000E+000

12:43:38 PM

Nuclide MDA

(pCi/Gram)

1.51E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-3.
1
-8.
3.
-1.
1.
4
3.
-1.
0.

4708E+000

.8758E-001

6134E+000
5180E+000
3969E+002
3113E+000

.5708E-001

7541E+000
7476E+000
0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA

SPECTRUM

LR R X %3

ANALYSIS

LARSA RS A AL SRR R RR SRR EL R R RS TR REE R g i A Ur A A R U O UV S U A A AU PR PUPR PR

.ename: C:\My Documents\AAR\AAR\Grid Samples\AAR072414 GRID 74-4.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

106/8/2014 11:25:38 AM

ARR072414-74-4

CLEARANCE

8 0z. Can

GRID 74-4

SOIL

8 O0z. Can

5.00

40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

12:48:00 AM
12:49:03 pM

7/25/2014
7/25/2014

900.0 seconds
900.6 seconds

0.07 %

6/4/2008
5/23/2008
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dhhkhhhdkhkhkkhhbhkk kb hddbhbdhdhh b hkhdhkhrdhhhhhbhhbhdb bbb bbbk b bk bbbk hrhdohdkdeddkh

dokok ok PEAK ANALYSIS REPORT ok kok

chkhhkhhkkhkhhkrhkdhhkhkrhkF kbR dkhkkh sk hdhdhdhhhhhhddhkhkdhhbhhd bbb hhbdderdhddddd

Detector Name: RELA
Sample Title: ARR(072414-74-4
Peak Analysis Performed on: 10/8/2014 11:25:38 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8132
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 7991- 8024 8007.94 1462.80 0.34 9.10E+001 18.70 0.00E+000

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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T2 EE R A R R R R R R R R R RS AR S R RN SRR R RS RS A R RS RS RS RS A2 R K R B ERES

ok Ak NUCLIDE IDENTIFICATTION REPORT ool

Vhhhdhkhhhhbdddrrhhhddhd b h bbbk bbb d b hdh bbb bk b kdh bbb kbbb hkdbdbdbd bbb hdht

Sample Title: AAR072414-74-4
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

IDENTIFIED NUCLIDES @ .. ... ctiiiiiinnnvnsn

....................

Activity Activity

Nuclide Id Energy Yield
(pCi/Gram) Uncertainty

Name Confidence (keV) (%)

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 kev
Nuclide confidence index threshold = 0.30
Errors quoted at 1.960 sigma
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dhhkdd bk kdkhhbhbbA bbb dd kbbb bdddbdddhdddd fhkddd bk bk deodh ok ddokd bk ook d ke ook o b oot o b ok A ok

Fkdek INTERFERENTCE CORRECTED REPORT ok k ok

R R R A E R E R R R R R E R S P E R R R R RS SRR RS 2R R SRS AR R R R R RS B X X R NS

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {(pCi/Gram) Uncertainty

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

xvvarrsxss UNTIDENTIFIED PERAEKS  *riekeeses

Peak Locate Performed on: 10/8/2014 11:25:38 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. {keV) Counts per Second % Uncertainty
1 1462.80 1.0111E-001 20.55
M = First peak in a multiplet region
m = Qther peak in a multiplet region
F = Fitted singlet

Errors gquoted at 1.960 sigma
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LR AR R S A R R AR L A R SR RS R R A YRR EE SRR AR 2SR R R R Xl R AR R Y R

A e e

NUCLIDE

MDA

REPORT

* ok kW

LR R R R R R T R R R R L R S R R R A R R AR R ST RS R R R R 22 RS RS RR)]

Detector Name:
Sample Geometry:
Sample Title:

Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

YV oo*

Nuclide
Name (keV)
BI-212 39.
727.
785.
1620.

74

77.

87.

89.
115.
238.
300.
609.
768.
806.
934
1120.
1155.
1238.
1280.
1377.
1385.
1401.
1407.
1509.
1661.
1729.
1764
1847.
2118.

74

77.

87.

89.
241.
295.
351.
785.

pPB-212

BI-214

PB-214

AC-228

338.
911.
969.

RE1A

8 Oz.

Energy

86
17
42
56

.81

11
20
80
19
63
09
31
36
17

.06

29
19
11
96
67
31
50
98
19
28
60

.49

44
54

.81

11
20
80
98
21
92
91
32
07
11

Can
AAR(D72414-74-4

- -

-

-
NHEWOARRMNDUWRNNMHEOLSPUFUWHEOAWSSOFANONNF -

-

= -

w -
S

[ ERE
O\~ ==

Yield
(%)

Line MDA

{pCi/Gram)

NEHENWNHWHELMSEFNOQOOQOQOWUMFWONWRENDNONUNRENOWRORNR

.2717E+001
. 7999E+000
.6506E+001
.0000E+000
.8153E+000
.2013E-001
.6060E+000
.0143E+001
.7885E+001
.8449E-001
.2026E+000
.0442E-001
.6628E+000
.7839E+001
.0156E+001
.1758E+000
. 7298E+001
.4042E+000
.4434E+001
.0232E+001
.7117E+001
.0832E+001
.5874E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.7530E+000
.5049E+000
.4373E+000
.7233E+001
. 5858E+000
. 3046E+000
.0918E-001
.0027E+001
.2674E+000
.6998E+000
.1933E+000

Nuclide MDA
(pCi/Gram)

2.80E+000

5.84E-001

8.04E-001

7.09E-001

1.70E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Activity

(pCi/Gram)

1.
-1.
-6.

0.

3.
-5.
-1.
-8.

1.

3314E+000
4600E+000
2463E+000
0000E+000
2959E-001
2900E-002
3440E+000
1673E+000
4480E+001

2.5040E-001

-8.
-2.
-1.

5.

4

=-5.
-2.
1.

1

-3.

3
1
4
1
1
1
2
6
1
-6
4.
2
3
0
0
0
0
0
0
4

.6751E+000

..0464E+000

.2628E+000
.8902E+001
.2138E+000
.5457E-001
.0231E+001
.4207E+000
.8156E+001
.2099E+000
5803E+001
.3141E+001
.3281E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.9986E-001
6519E-~002
2885E+000
3876E+001
2314E+000
.5694E-001
2791E-002
3777E+001
7073E+000
.0151E+000
6482E-001
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@ = Half-life too short to be able to perform the decay correction
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* J J ko

GAMMA

SPECTRUM

*okhk k&

ANALYSTIS

Ak hhkhkhkdhhrdhhbrhbhhohddbddbdbhdrdrbhbhdbrhbhbhdkddrhdbhrhdhdrbhbddhddbhhddhkddhddhhhdd

.ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-75-01.CNF

~

Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

BN

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

10/8/2014 9:52:32 AM

: AAR-75-01

AAR-75-01
8 Oz. Can
GRID CLEARANCE

SOIL
8 Oz. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/25/2014
7/29/2014

2:01:00 AM
2:02:23 PM

900.0 seconds
900.8 seconds

0.09 %

6/4/2008
5/23/2008
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khhhkhddhdrdhdkdhddhhdhddhrbhkkdrdhdbhdbhrbhd bbbk bhdrdhhhddbrdb bbbk b hr b rhrhhdd b b hrdhddh

ol PEAK ANALYSTIS REPORT ol

(R RS SRR R R XL SRR SRS R el a2 R RS R R R R R EEREEEEEEEEE EEEE TR TR R R R R

Detector Name: RE1A
Sample Title: AAR-75-01
Peak Analysis Performed on: 10/8/2014 9:52:32 AM

Peak Analysis From Channel: 40
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) {keV) Area Uncert. Counts
1 1295- 1316 1306.65 238.67 0.87 3.14E+002 50.64 9.37E+001
2 1844- 1862 1852.83 338.44 0.41 7.92E+001 23.94 2.09E+001
3 3182- 3204 3182.71 583.19 1.14 9.99E+001 27.88 2.61E+001
4 4977- 5002 4988.40 911.40 0.70 7.20E+001 16.63 0.00E+000
5 5294- 5321 5307.86 969.57 0.28 5.77E+001 16.64 3.29E+000
6 7986- B019 8002.82 1461.86 0.30 9.78BE+001 21.45 4.20E+000
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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* Kk odew ok

NUCLTIDE

IDENTIFICATION

REPORT

LA R & 8

dhkdhhkhdhbrhhdrhhhbdb bk hbhhdhh bk hdrh b h b hkhkhh kb h bbbk bk d bk khd bkt hoh b ohdhodh b doh

Sample Title:

AAR-75-01

Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

....................

IDENTIFIED NUCLIDES

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
AC-228 0.998 338.32* 11.40 4.43145E+000 1.38909E+000
911.07* 27.70 3.37648E+000 7.30636E-001
969.11* 16.60 4.78605E+000 1.39028E+000
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Enerqgy Tolerance 3.000 kev
Nuclide confidence index threshold =
Errors quoted at 1.960 sigma

0.30
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T 22 I T TS A R R R R T AR R R A A R R R R R AR RS RS R A AR R 2R AR SRR R R RS RS S R R

laald INTERFERENCE CORRECTED REPORT o

R R R R N E E S E R T TR RS E AL SRS RS R SRR R RS R R SRR E RS E R AR RS AR R RS

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
AC-228 0.998 3.860669E+000 6.160009E-001

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

A ke W ode de A e ok ko UN I D ENTTITF I ED P E A K s ek dok Foh koo

Peak Locate Performed on: 10/8/2014 9:52:32 AM

Peak Locate From Channel: 40
Peak Locate To Channel: B192
Peak Energy Peak Size in Peak CPS
No. {keV) Counts per Second % Uncertainty
1 238.67 3.4921E-001 16.11
3 583.19 1.1099E-001 27.91
6 1461.86 1.0867E-001 21.94

First peak in a multiplet region
Other peak in a multiplet region

M
m
F Fitted singlet

Errors quoted at 1.960 sigma
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Fhhkhkhhh bk hhkrhkd bk hdkrdh bbb hddbhhbhdhdhhbhrhdhkhbhddhdhhhbddbhbdbhhbddhbrhdk

L EE RN

NUCLIDE

MDA

REPORT

K ke b

Fhhk kb hhhhkhhh Ak kbbb Ak kT bbbk h b Ak bk hh T dhhhdhkhhkhkkhdhrhhrhhhd b drddhrdhd

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

vVVVVVYV

Nuclide
Name

BI-212

pPB-212

BI-214

PB-214

AC-228

RE1A
8 0z. Can
AAR-75-01

Energy Yield
(keV) (%)
39.86 1.10
727.117 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.15
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32* 11.40
911.07* 27.70
969.11* 16.60

Line MDA

(pCi/Gram)

MRERERERELEOFRFONNJWUOOOOOCOHENOHWONWRWOOLWOUHFLFHLOENWONDWE

.7062E+001
.8339E+000
.5055E+001
.0000E+000
.3337E+4000
.0042E+000
.5913E+000
.6205E+001
.3984E+001
.3342E+000
.9526E+000
.5640E-001
.7772E+000
.1416E+001
.3151E+001
.4518E+000
.9654E+001
.8338E+000
.2783E+001
.2240E+001
.1141E+001
.9977E+001
.5337E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.055%E+000
.2779E+000
.8176E-+000
.7532E+001
.0305E+000
.7794E+000
.3229E~001
.5580E+001
.6931E+000
.2690E-001
.2573E+000

Nuclide MDA
(pCi/Gram)

3.83E+000

1.33E+000

9.56E-001

9.32E-001

1.278-001

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Activity

(pCi/Gram)

-7

| (]
OMMN N WEW

BWaWFR JWIoWWwoOoOOoOOoO

.9243E+000
.3564E-001
.5132E+001
.0000E+000
.0187E+000
.4008E+000
.2791E-001
.6915E-001
.9638E+000
.8315E+000
.9418E+000
.0001E-001
.1156E+001
.3306E+002
.89366E+000
.1694E+000
.4861E+001
.0067E+001
.2249E+001
.0110E+001
.1795E+000
.1695E+001
.5508E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0615E+000
.9266E+000
.9887E-001
.9711E-001
.1132E+000
.2371E-001
.7646E+000
.5791E+001
.4315E+000
.3765E+000
.7860E+000
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@ = Half-life too short to be able to perform the decay correction
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Fh ko GAMMA SPECTRUM ANALYSTIS Ak

I ZZ S E A R F RS S R E R R AR 2 R R R E R R R E R R AR R E R R E R R R R B R R Y TR R R

ename: C:\My Documents\AAR\AAR\Grid Samples\ARR-75-2.CNF

Report Generated On : 10/8/2014 9:53:05 AM
Sample Location : AAR-75-2
Sample Identification : AAR-75~2
Sample Description 1 : 8 0z. Can

Sample Description 2 : GRID CLEARANCE
Sample Description 3 :

Sample Description 4 L

Sample Type : SOIL WASTE

Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On 1 7/23/72014 3:29:00 PM
Acquisition Started : 7/23/2014 3:30:29 PM
Live Time : 900.0 seconds
Real Time : 800.6 seconds
Dead Time : 0.07 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :
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LKA AR R AR S R SRR R R R R E R R R R R R R R X RS R R R R R AR R R AR R R R R R R R R R RO R

* ok h P EAK ANALYS SIS REPORT el A

AR AR R LS AR R R R R SRR R SR NSRS R RSl RElE P R R RS R R R R R R R R R R R YRR

Detector Name: RElA
Sample Title: AAR-75-2
Peak Analysis Performed on: 10/8/2014 9:53:05 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) ({keV) Area Uncert. Counts

1 7986- 8019 8002.92 1461.88 0.43 8.16E+001 22.01 8.39E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

Exrrors quoted at 1.960 sigma
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Vehhdkhddbhhdhkhdhbhhdhhdhhddbhhkbrdddbhhbdbhbhbhhhhhhbbbhhdhbohbhhhkdhhrthhkhkhdbbdkheki

Fohokkk NUOCLTIDE IDENTIFICATION REPORT et

(2R L AR R E RS S SRR Rl Al AR RS R 2 AR R AR ARl 2 R At X2l 2R aRi R a2 X R XN X2

Sample Title: AAR-~-75-2 _

Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb
.................... IDENTIFIED NUCLIDES et e et
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

Energy line found in the spectrum.

Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

(]
n
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I E 2R RS AR RS RS R RS AR RS RS R RS RS R AR R R R R R SR A R RS EEES SRR SRR 2R X 2

hfladalald INTERFERENCE CORRECTED REPORT Hokk ok k

B A A AR XA E X AR A AR R R R R AR R R AR R R A SRR RS R R R AR RS AR SR RS A R R RS

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {(pCi/Gram) Uncertainty

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

WK e e de ke Kok W UNIDEN T I FIEBED P EAK S de b de e bk e Fecke W

Peak Locate Performed on: 10/8/2014 9:53:05 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 1461.88 9.0679E-002 26.96

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

[ I 1

M
m
F

Errors quoted at 1.960 sigma
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Pa
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Thfdk bk hrhdhhbd bbb d bbb AT F kbbb d bk ok ddhdkddedrdde o dedde® s v d bk ok x

LEX R X

NUCLIDE

MDA

REPORT

o A A e

YR R AR R R R A R RS A A R R R R R R L R R RS S SRS XS R R R AR R RS R R 22X AR R R LR SRR

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIEZK\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

*

nnu

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 0z. Can
AAR-75-2

Energy Yield
(keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
8§9.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

Line MDA

(pCi/Gram)

NFRNWAFWHELORNOCOOQORNOLOYWWOUONWOLNASN AN ONFREREORNDM

.2467E+001
.4675E+000
.7633E+001
.0000E+Q00
.9228E+000
.1066E+000
. 6800E+000
.8916E+000
.9387E+001
.3276E-001
.0503E+000
.8630E-001
.6070E+000
.8963E+001
.9481E+000
.0491E+000
.4228E+001
.4042E+000
.1033E+001
. 9484E+000
-9574E+001
.5194E+001
.3578E+001
.0000E+0Q0
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.9161E+000
.8098E+000
.5633E+000
.6806E+001
.8518E+000
.1680E+000
.5152E-001
.3982E+001
.3920E+000
.4890E+000
.7237E+000

Nuclide MDA
{pCi/Gram)

2.47E+000

6.33E-001

7.87E-001

6.52E-001

1.49E+000

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

MDA value not calculated

Activity

(pCi/Gram)

2.
-6.
-3.

0.

6.
-9.
-3.
-1.

HOOOOOO M O~ N (O W oo

[
—

-5
-1

-3

(SN

1
-3

0793E+000
0805E+000
2621E+001
0000E+000
8236E-001
9909E-002
2571E+000
0383E+001
.8244E+000
.0013E+000
.7048E+000
.2401E+000
.3B40E+000
.3845E+001
.8627E+000
.7300E+000
.1862E+001
.8153E+000
.0446E+000
.1999E+000
.6552E+000
.4463E+001
.1747E+000
. 0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0348E+000
.6340E-001
.5459E+000
.7642E+001
.3062E+000
.1683E-001
.7949E-001
.4409E+000
.6621E+000
.1819E+000
.8781E-001
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@ = Half-life too short to be able to perform the decay correction



hhkdkdkhdhhkdhdhddrhhhdbhhhhdbhrdbdhrhkrdrhrhddrhdbhbrrdrddrhhhhdhrrhrhhdrhbrhhdhhbhdiorktx

hok ko GAMMA SPECTRUM ANALYSIS *ok ok kk

IR R SRR R AR E R A S R R R R R R R R R R R R R R R R A R R s

.ename: C:\My Documents\AAR\RAR\Grid Samples\AARR-75-3.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

oW N

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

10/8/2014 9:53:43 AM

AAR-75-3
AAR-75-3
8 0Oz. Can
GRID CLEARANCE

SOIL WASTE
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/23/2014  4:03:00 PM
7/23/2014  4:04:05 PM

900.0 seconds
900.6 seconds

Dead Time 0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/72008

Efficiency ID
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Detector Name: RElA
Sample Title: AAR-75-3
Peak Analysis Performed on: 10/8/2014 9:53:43 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) {keV) Area Uncert. Counts

1 7986- 8019 8002.71 1461.84 0.61 8.49E+001 20.21 4.14E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

3
[

Errors quoted at 1.960 sigma
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EEEA A A RS R RS EE SRR R RS R RS AR Ed Al il R R R s R AR R R XS RS2 R R R R R R R R RN S R

Rl NUOCLTIZDE IDENTIFICATION REPORT ok kk ok

ek khhdekh Rk R Ak h h ok ko ke ke hdehdb bk bk ok vk k ke k ko d koo kbbb ek hh

Sample Title: AAR-75-3

Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb
.................... IDENTIFIED NUCLIDES et a e e
Nuclide Id Energy Yield Activity Activity '
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* Energy line found in the spectrum.
e Energy line not used for Weighted Mean Activity

Energy Tolerance : 3.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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IR AR A AR SRR R SRS R R AR R R AR RS R R E RS R RN RS R R R R R R R R R EE R YR RS E AR E R R E X E ER R X

* ok ok ok INTERFERENCE CORRECTETD REPORT gk kk ok

hhkd ek khkhkdkdhhhddbbhhbddbdbhbhhbdbdbhbhbd bbb bbb bbb d bk d b bbbk b dhr bbb nrd

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

dodokoh ok ok ok kK UNIDENTTITFIZETD P EAKS dode he ke e W koo A

Peak Locate Performed on: 10/8/2014 9:53:43 MM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. {(keV) Counts per Second % Uncertainty
1 1461.84 9.4288E-002 23.82
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Fdhdkkhhhhkddededhddhdedhhbehdedhbbddhhdhdddbhrhhbhrrrhbrbdhrhrrbdbhhdrhrkdrhdedwdhdhkdhiii

& e ok e e

NUCLTIDE

MDA

REPORT

kkdhk

(AR R R R A SRS S S SRR RS s R R R SRR R R R R R R S R T R RS EE RS E RS R

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIEZK\CAMFILES\Copy of Stdlib.nlb

VVVVVY

v ok

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1lA
8 0z. Can
AAR-75-3

Energy Yield
(keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
172¢9.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32 11.40
911.07 27.170
969.11 16.60

Line MDA

(pCi/Gram)

NHENMNWOAFWHFLBEFNOOOOOORNUVFEFWOUNWHENOARTIOAUNFHENWOUFOR W

.3889E+001
.1246E+000
.7192E+001
.0000E+000
.7340E+000
.2948E-001
.5808E+000
.0225E+001
.8647E+001
.9331E-001
.9988E+000
.2521E-001
.6947E+000
.8219E+001
.1846E+001
.0491E+000
.8892E+001
.5138E+000
.6508E+001
.1533E+001
. 9834E+001
.8177E+001
.5337E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
. 6298E+000
.5202E+000
.3944E+000
.7373E+001
.6542E+000
.2246E+000
.8362E-001
.1678E+001
.2674E+000
.4173E+000
.5060E+000

Nuclide MDA
{pCi/Gram)

3.12E+000

5.93e-001

7.25E-001

6.84E-001

1.42E+000

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

MDA value not calculated

|
= NN

!

OO OANWLEIOAOOOQOQOOWWOUWRNEF (WM O WH -

Activity

(pCi/Gram)

3.
2.
5.
0.

4

5987E+000
1431E+000
3982E+000
0000E+000
.0166E~-001
.5469E-001
.3970E+000
.2441E+000
.0942E+001
.48139E~001
.2486E+000
.8080E-002
.3656E+000
.9194E+000
.0351E-001
.0981E+000
.2924E+001
.1843E+001
.9712E+001
.2171E+000
.3197E+000
.4568E+000
. 7773E+000
.0000E+000
.0000E+00Q0
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0916E-001
.4366E-001
.0813E+000
.8128E+000
.6967E+000
.9610E-001
.6526E-001
.0172E+000
.6984E+000
.8335E-001
.3949E+000
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@ = Half-life too short to be able to perform the decay correction



xkhhhdhdhdhdkbdbhhhdhhhbbdhbhd b bridddbrddrdbddbhbddbhd kb hh b bk bbb r bk bk khkdedh hok * ko

ek ke GAMMA SPECTRUOM ANALYSTIS ek ke

dhhkhhkhkkkdwddbhrhhhhkbhhhhkhhhdhdhhkhhhkhkrrdohbhhdkdrrhhhhdrhhhrdhhdbhhkrdrhrbdhdkionnk

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-75-4.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

W N

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

Identification Energy Tolerance .:

Sample Size

Sample Taken On
Acquisition Started

Live Time

10/8/2014 9:54:23 AM

AAR-~-75-14
AAR-75-4

8 Oz. Can
GRID CLEARANCE

SOIL WASTE
8 Oz. Can
5.00
40 - 8192
40 - 8192
3.000 keVv
2.003E+002 Grams

7/23/2014 3:46:00 PM
7/23/2014 3:47:43 PM

900.0 seconds

Real Time 900.7 seconds
Dead Time 0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On 1 5/23/2008

Efficiency 1D



Peak Bnalysis Report 10/8/2014 9:54:24 AM Page 2

I EEE 2 2R 22 AR RS E AR RS AR RS2 R R R R AR XA RER RS R R AR 2R RRAREEREE R S S £ R X SRR BR IR R R

i PEAK ANALYSTIS REPORT ke k

AL RS R RS R RS R A S R RS S R Rl R X2 RS AR R R X R R AR E R E R RS F R R R R R R RS SR E XS

Detector Name: RElA
Sample Title: AAR-75-4
Peak Analysis Performed on: 10/8/2014 9:54:24 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: .8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 7985- 8018 8001.71 1461.66 1.00 7.77E+001 21.59 8.29E+000

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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ke hrkehhhhrhhhhhhhbhhrdhbhhhhhrrhrhhrirhhhdrddrhkdbdbhhhdrhrh bbb bhddir

EEhkh NUCLIDE IDENTIFICATTION REPORT dekokd ok

dhhd bbbk bhbbdrbdhbddddrdhhhhdb bbb hbdehb b Arthhhhhdhhdeddddddhddddhidddkddddd

Sample Title: AAR-75-4

Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb
.................... IDENTIFIED NUCLIDES et e
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keV
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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dhkkhhhthhkbhkhhkdwhhkhhkdhkhhkhhhhhkhhhhhhbdhhkthhhkhthhdhhkbhhhrdhkdbdbhdobbhdhbdhdhdddhdrh

gk & INTERFERENCE CORRECTED REPORT ikl

AR R R AR AR LR R RS E S RS AR RS E AR R R R R R R RS SRR EEERRERR AR RE 2

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

kwwsskwwrrr  UNIDENTIFIED PEAEKS  *rreaxvses

Peak Locate Performed on: 10/8/2014 9:54:24 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 1461.66 8.6344E-002 27.78
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma



Nuclide MDA Report

10/8/2014

9:54:24 AM

Page 5

hhkdhkdkdhkhrdhhdrdhhbdkhbhhdrddbhdbohbhhhbdhdhhbrddhhdhdrdrhhhkhkdrdbkhhbhbdbrrbhkddhhdbhdhdthdhhih

dok ok ok ok

NUCLIDE

MDA

REPORT

¥ % %k k d

dhdhbhhhhhkhhhdhhbhdhdhrhhhhbhbhhbhhhhrbhhhbdhrrrhkhbberdhbhhbhrbbbrdbhdbhhhdddhddddhkdr

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

*

mnn

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 0Oz. Can
AAR-T75-4

Energy Yield
{keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

Line MDA

{pCi/Gram)

NHEFNN IR WRFRLERNOOOOOOHNUOOLOUNONWFHFNOAOAANANAWONPRPFRORNDE

.1951E+001
.8681E+000
.4768E+001
.0000E+000
.9524E+000
.0095E+000
.5808E+000
.8063E+000
.2167E+001
.4624E-001
.6258E+000
.0442E-001
.5180E+000
-9687E+001
.2186E+001
.1342E+000
.8503E+001
.9511E+000
.4164E+001
.3512E+000
.1185E+001
.9093E+001
.6887E+001
.0000E+000
.0000E+000
.0000E+000
.00C0E+000
.0000E+000
.0000E+000
.9610E+000
.6510E+000
. 3944E+000
.6661E+001
.9154E+000
.260BE+000
.3861E-001
.7809E+001
.1350E+000
.2391E+000
. 7533E+000

Nuclide MDA
{(pCi/Gram)

2.87E+000

6.46E-001

8.04E-001

7.39E-001

1.24E+4000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

NN JWNNEREYJWRROOOOODOOR

Activity

{(pCi/Gram)

1

1.
2.
0.
1.
2.
4.
8.
5.

.0610E+000
0610E+000
5459E+001
0000E+000
2607E-002
2011E-001
1536E-001
1350E+000
4130E-001
.1256E-001
.4172E+000
.0506E-001
.3077E+000
.3023E+001
.2554E+000
.5448E~003
.8414E+001
.4581E+000
.6124E+001
.5446E+000
.1993E+001
.3277E+000
.2222E+001
.0000E+000
.0000E+000
.0000E+00Q0
.0000E+000
.0000E+000
.0000E+000
.9119E-002
.5993%E-001
.0724E-001
.3822E+001
.2154E+000
.0644E-001
.8678E~-001
.3831E+001
.1778E+000
.6610E~-001
.2501E+000



Nuclide MDA Report 10/8/2014 9:54:24 AM Page 6

@ = Half-life too short to be able to perform the decay correction



LE R EE R R R EE R R RS R S N R R A R R R R R A R R R R R E S E R EERE R R R R

ke GAMMA SPECTRIUM ANALYSTIS ek

hAhkkhkkkhhkkdbrdbhhbdtthhhhhhhbhkhdhhbhhhbdddhbdhrhrbrbhhdhhhohrhdbbhbhbddbrhhkdrhdbdrhdhdhd

" Yename: REI1A

Report Generated On t 1/22/2014 4:06:37 PM
Sample Location : AAR-76-01
Sample Identification : AAR 76-01
Sample Description 1 : 8 Oz. Can
Sample Description 2 GRID CLEARANCE
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/22/2014 3:33:00 PM
Acquisition Started : 7/22/2014 3:51:36 PM
Live Time : 900.0 seconds
Real Time : 900.6 seconds
Dead Time : 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

®V o+ +

nmnnn

Nuclide Energy Yiel
Name (keV) (%)
AC-228 327.64 3
338.32 11.

409.51 2.

463.00 4.

583.20 0

794.70 4.

811.07 27.

964.60 5.

969.11 16.

1587.90Q 3.

1/

{

OQNVR RN N L

22/2014

Line MDA
pCi/Gram)

.7778E+000
.2188E+000
.1287E+001
.0117E+000
.2583E+002
.2963E+000
.5737E+000
.4652E+000
.6017E+000
.0000E+000

4:06:38 PM

Nuclide MDA

(pCi/Gram)
1.57E+000

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

MDA value not calculated

Pa

{

9.
-2.
-8.

2
-1
-4

2.

2

5

0

ge 6

Activity
pCi/Gram)

0905E+000
3042E+000
4244E+000
.8758E+000
.5168E+002
.B065E-001
0627E+000
.1734E+000
.1807E-001
.Q000E+0QQ0

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



Whhkdkhkhkhkhkdhhhhbrhrhhkdhkrbhhhbdhhhhbkbdhkhbhhdbbdrddbhdrbdhdhbbrddrhrdbbbhhhhhii

A GAMMA SPECTRUM ANALYSTIS bl

khkdhhkkkkhr bbbk bbbk dhd b bbdhthrddbbadrhhbrikddbrbdbhbrhbdbrddhbbhhbtrhdrbdrdbrdddritrs

ename: REI1A

Report Generated On 1 1/22/2014 5:02:59 PM
Sample Location ¢ AAR-76-02
Sample Identification : AAR 76-02
Sample Description 1 : 8 0z. Can
Sample Description 2 GRID CLEARANCE
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 1/22/2014 4:2%9:00 PM
Acquisition Started : 7/22/2014 4:47:57 PM
Live Time : 900.0 seconds
Real Time : 900.6 seconds
Dead Time : 0.07 3

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V * 4

toaonon

Nuclide Energy Yiel
Name (keV) (%)
AC-228 327.64 3.
338.32 11.

409.51 2.

463.00 4.

583.20 0.

794.70 q,

911.07 27.

964.60 5.

969.11 16.

1587.90 3

d

7/22/2014

Line MDA

(pCi/Gram)

QW NWYW W

.8420E+000
.1439E+000
.4038E+001
.6090E+000
.3535E+002
.2155E+000
.0158E+000
.0048E+001
.0845E+000
. 0000E+000

5:03:00 PM

Nuclide MDA
(pCi./Gram)

2.02E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

OrRUITWHHM~N

.7737E-001
.3231E+000
.2630E+000
.9370E~-001
.2164E+002
.8149E+000
.5160E+000
.9184E+000
.9238E+000
.0000E+000

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



khkkhkkhkhkhhxdhrhkdrhhh kb hhrbbhhhhhhbdkd b hhhhhdkhhhdhhdhhkdhbhdhhrhrhhhhdhdhkohddirdkr

il GAMMA SPECTRUM ANALYSTIS *okek ok k

khkbkhhkrhkkrhhkbbbhdddhdhrdiddhhhkdhhthrhbhohhhhrhbhhbhdhhhbhhkhdbhhkhbhhhhbhhbddbdddkdkdhd

‘ename: RE1A

Report Generated On ¢ 7/22/2014 4:45:42 pM
Sample Location : AAR-76-03
Sample Identification : AAR 76-03
Sample Description 1 : 8 0z. Can
Sample Description 2 GRID CLEARANCE
Sample Description 3
Sample Description 4 :
Sample Type ¢ Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/22/2014 4:29:00 PM
Acguisition Started 1 7/22/2014 4:30:40 PM
lLive Time : 900.0 seconds
Real Time : 900.6 seconds
Dead Time : 0.07 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V o+ +

BN

Nuclide
Name {keV)
AC-228 327.
338.
409.
463.

583.
.70

794
911.
964.

969.

1587.

Energy

64
32
51
00
20

07
60
11
90

27.
5.
16.
3.

20
60
71

7/22/2014

Line MDA

{pCi/Gram)

CNOHANUV—N

.1778E+000
.2351E+000
.1848E+001
.7086E+000
.6295E+002
.8251E+000
.5737E+000
.2931E+000
.7826E+000
.0000E+000

4:45:43 PM

Nuclide MDA
(pCi/Gram)

1.57E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

9

o

.9041E-002
1.
6.

~-3.
1.
6.

-7.

.8415E+000

.6972E-001

.0000E+000

1097E+000
6802E+000
5180E+000
4611E+002
9934E4000
7352E-001

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



dhkhkkkkhhkhhhkdbhrhhbdhhbdhbhdbthbhbhbdhhddhhhbdbhhhdhrbdbdbbhbhhbhbbhhrrddhdbdhhbdbhdhhr ki

*HR GAMMA SPECTRUM ANALYSTIS Yok ok ko

Fhhkhkdk bk hkkhhkdbhhhhhdhhrhhhhdhkdhhk kbbb dhkhkhhhodbhkhhhkdbbhdbhddr bbbk hdbrdbrthrdrrtrrrt s

"lename: RE1A

Report Generated On 1 7/22/72014 4:24:10 PM
Sample Location : ARR-76-04
Sample Identification : AAR 76-04
Sample Description 1 : 8 Oz. Can
Sample Description 2 GRID CLEARANCE
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 Oz. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keVv
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/22/2014 4:08:00 PM
RAcquisition Started : 7/22/2014 4:09:09 PM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

DV * -+

wwn

Nuclide Energy Yield

Name {keV) (%)

AC~228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964.60 5.20
969.11 16.60
1587.90 3.71

7/22/2014

Line MDA

(pCi/Gram)

ONO=JIJNUHENG

.9221E+000
.3461E+000
.2065E+001
.5824E+000
.4417E+002
.2497E+000
.4715E+000
.1688E+000
.3716E+000
.0000E+000

4:24:11 PM

Nuclide MDA
(pCi/Gram)

1.47E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

4.
2.
-7.
5.
1.
8.
1.
5.
-1.
0.

4863E+000
9808E+000
0664E+000
0360E+000
9934E+002
1174E-001
0915E+000
7068E+000
1926E+000
0000E+000

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



R A A A R RN A R R R R R R R R E SRR R R EEE SR REREEEE SR EEE R R R N

i GAMMA SPECTRUM ANALYSTIS ke

khkhkhdhhkhkkhhrrrdhhhhhbrhhhkIhrr kb r kb r kbbb rhrhodbdrhdbbhbbrdhorhRtdhbhddddrdr

“ename: RE1A

Report Generated On : 6/4/2014 3:06:26 PM
Sample Location : ARR

- Sample Identification : ARR~94-01

~ Sample Description 1 : 8 Jz. Can
Sample Description 2 Grid 94 clear
Sample Description 3
Sample Description 4 :
Sample Type : clear area
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 ~ 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 6/4/2014 2:55:00 PM
Acquisition Started : 6/4/2014 2:56:25 PM
Live Time : 600.0 seconds
Real Time : 600.3 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :




Nucliie MCA Report . 6/4/2014 3:06:27 PM Page 6

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi./Gram) (pCi/Gram) {pCi/Gram)
AC-228 327.64 3.20 8.2977E+000 1.79E+000 -3.7333E+000
338.32 11.40 2.9339E+000 4.0304E+000
409.51 2.13 1.4692E+001 ~3.2444E+000 i i
463.00 4.40 6.2615E+000 3.1209E+000 j_‘j
2 41

.9776E+002 3.5530E+002

911.07 27.70 1.7931E+000 1.6877E+000 )

964.60 5.20 1.1790E+001 . -4.4776E+000 jii i

969.11 16.60 3.3976E+000 3.4814E+000 il L
> 1587.90 3.71 0.0000E+000 0.0000E+000 R

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

VvV %+
[ I




hkkkkhkhhhkbhhikhhkdhhkhkrrhhhrhkhkhkrthhbhdbhkrrhdbb kA hhhhkhhhdhdbhhrhhrdrhhrhkhbrdhhrhkhkid

*okok ok & GAMMA SPECTRIUM ANALYSTIS Kok ok ok

dhhhkdhhkhhdkehhddhhdhkddddhdbhbhdhrhbhh kbbb hdbdhdhhddrhhhbdhbbA bbb kbt bk rhdbddr

‘ename: RELA

Report Generated On 1 6/4/2014 3:28:55 PM

Location e (0 O

Description 1 8 0z. Can

Sample Description 2 Grid %4 clear

Sample Description 3 :

Sample Description 4 : /j.

Sample Type : clear area

Sample Geometry : 8 0z. Can

Peak Locate Threshold : 5.00

Peak Locate Range (in channels) : 40 - 8192

Peak Area Range (in channels) : 40 - 8192

Identification Energy Tolerance : 3.000 keV

Sample Size : 2.003E+002 Grams

Sample Taken On : 6/4/2014 2:55:00 PM

Acquisition Started 1 6/4/2014 3:18:54 PM

Live Time : 600.0 seconds

Real Time : 600.3 seconds

¢ Dead Time : 0.04 %

Energy Calibration Used Done On T 6/4/2008 b
Efficiency Calibration Used Done On : 5/23/72008 gﬂ
Efficiency ID : oA}




Nuaclide MDA Report

@V o+ +

[ S I

w
3%
—

583.
794.
911.
964.
969.
1587.

(o)
~J
[N]

- ~J
- o
-y
WO IO BN=W

6/4/2014

N—
(pCi/Gram)

WO wH

2

.0577E+001
.2785E+000
.6402E+001
.4688E+000
.3874E+002
.0019E+000

4093E+000

T“044aET001
2.
0.

9236E+000
0000E+000

3:

28:56 PM

(pCi/Gram)
2.41E+000

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

MDA value not calculated

(pCi/Gram)

2.
-5.
6.
2.
-9.
2.

1585E+000
1619E-002
0789E+000
7426E+000
5587E+001
421BE+000

1..Q678E+000

1T

~-1.
0.

D274E+001
8806E+000
0000E+000

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




A Idhkk ke hkhkbhhdrddhdhhkdhrhkhhhbdhdbhdhhbhhbhdrhbhhdhhhhbbhkhbdhbhrhbhddbbhdkhhdhddhhhhdk

el GAMMA SPECTRUM ANALYSTS dokok k%

k ok kkhkhhkhkkhdhkhhhkhhdhkhh kb hdkdkhhdbhhhkdhdhhkAd Ak khkhh kb bbb hkrkhkbhkbhkkrhrtikhhkihdth

lename: REIA /vﬂ}
Report Generated On : 6/4/2014 4:06:13 PM 2 /{
A
» Sample Location : AAR grid sample
% Sample Identification : AAR-94-03
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid S84 clear -03
Sample Description 3
Sample Description 4 :
Sample Type : clear area
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
i Sample Taken On : 6/4/2014 3:56:00 PM
Acquisition Started T 6/4/2014 3:56:12 PM

Live Tine : 600.0 seconds

Ra

Dead Time : 0.05 %
Energy Calibration Used Done On T 6/4/2008
Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID : .




7

Nuclide MDA Report

@ V. *+

nnunn

Nuclide Energy Yield

Name (keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964 .60 5.20
969.11 16.¢0
1587.90 3.71

6/

(

ONOFRON NI

4/2014

Line MDA
pCi/Gram)

.6441E+000
.5385E+000
.1737E+001
.7676E+000
.6241E+002
.3737E+000
.6535E+000
-8699E+000
.7217E+000
.0000E+000

4:06:14 PM

Nuclide MDA

(pCi/Gram)

1.65E+000

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

Page 6

Activity
(pCi/Gram)

~2.

7963E+000

.0053E~-001
.2479E-001
.5149E+000
.2269E+002
.2925E+001
.9180E+000
.9275E-001
.1101E+000
-0000E+000

g
-
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1} ¥
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i

el GAMMA SPECTRUM ANALYSTIS Hokkkk
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, B
7 ~
ename: RE1A ;‘j ¢
Report Generated On : 6/4/2014 2:28:57 PM
Sample Location : AAR
.. Sample Identification : ARR-94-04
¥ sample Description 1 : 8 0z. Can
Sample Description 2 : Grid 94 clear
Sample Description 3 :
Sample Description 4 :
Sample Type : clear area
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - B192 )
Peak Area Range (in channels) : 40 - 8192 ——
Identification Energy Tolerance : 3.000 kev ‘"m@g
Sample Size 2.003E+002 Grams i

6/4/2014 2:17:00 PM
6/4/2014 2:18:56 PM

Sample Taken On
Acquisition Started

Live Time : 600.0 seconds o
Real Time : 600.3 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :

ol



Nuclide MDA Report 6/4/2014 2:28:58 PM Page 6
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/Gram) (pCi/Gram) {pCi/Gram)
AC-228 327.64 3.20 9.0136E+000 1.79E+000 7.9473E+000

338.32 1.40 2.8187E+000 7.7670E-001
405.51 2.13 1.3640E+001 -2.5403E+000
463.00 4.40 7.0054E4000 4.6376E+000
583.20 0.14 2.6241E+002 1.5819E+002
794.70 4.60 1.0875E+001 -2.9855E-001
911.07 7.70 1.7931E+0Q00 -4 .3950E-001
5. 9.8870E+000 .0888E+000
6. 3.1706E+000 .3252E~-001
3. 0.0000E+000 .0000E+000

Nuclide

o

@V o+ 4+

Energy line found in the spectrum
MDA value not calculated
Half-life too short to be able to perform the decay correction

identified during the nuclide identification




khkkhhkkdhkhhhrhhkhhkhkdbdhhdhhdbhdbhrhbdbdbr b bbb hdbkhddbbdhkhbhkdbhrdrhhkbdhrbrohhhdrhdbddrsk

GAMMA SPECTRUM

hhkhkhkkkhhkhhthhbhbrhbhhhhhhhdbdthdhhhhhddhdhrhkhhhbhhbhhdhhhhdhdhddhhhdddd howbdk ok dd st

dde Yk Kk

" lename: RE1A

Keport

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

W N

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range {in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On

ANALYSTIS w Rk kx

7/28/2014 11:34:32 AM’

ARR072514-98-1

CLEARENCE

8 0z. Can

GRID 98-1

SOIL

8 0z. Can

5.00

40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/28/2014
7/28/2014

900.0
900.7

0.08 %

11:18:00 AM
11:19:32 AM

seconds
seconds

6/4/2008

Efficiency Calibration Used Done On 1 5/23/2008

Efficiency ID



Nuclide MDA Report

@V % +

Yiel
(%)

Nuclide
Name

Energy
(keV)

AC-~-228 327.
338.
409,
463.
583.
794.
911.
964,
969,
1587.

[v3)
&
S

(o]
-~
N

= )]

= o

—
WOV~ B0 N MW

d

7/

(

ONORFEINUTF N

28/2014

Line MDA
pCi/Gram)

.3634E+000
.0476E+000
.0569E+001
.6459E+000
.5375E+002
.7447E+000
.6062E+000
.7506E+000
.8401E+000C
.0000E+000

11:34:33 AM

Nuclide MDA

(pCi/Gram)

1.61E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

~-2.
.9852E-001
-3.
-5.
2.
-5.
2.
-9,
1.
0.

4

3513E+000

9313E+000
4354E+000
9672E+001
1202E+000
1565E+000
5330E+000
1812E+4000
00Q00E-+000

Half-life too short tc be able to perform the decay correction



I EE R RS R R R R R R R S R N R R R R R R R R R RS EE R R R R EREEEEE SRR R R TR R

*ok ok dok GAMMA SPECTRUM ANALYSTIS dok ko

hhhkhkkkhkkhkhkhkkhkhkhkhkhkhkhhhkhhdhhhhhhdhbhhhdrhdhhhkthrohdhhddbhkhrhhdhkdhhdhirbhthkhddkhi

T ‘ename: RE1A
Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

7/28/2014 11:51:47 AM

AAR072514-98~-2

: CLEARENCE

8 0z. Can
GRID 98-2
SOIL
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/28/2014 11:36:00 AM
7/28/2014 11:36:46 AM

900.0 seconds
900.8 seconds

Dead Time 0.09 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

DV o+

o5

[

Nuclide

Name {keV

AC-228

794

811.

961

969.

1587

327.
338.
409.
463,
583.

Enerqgy

)

64
32
51
00
20
.70
07
.60
11
.90

Yield

4,
27.
5.
16.
3.

7/28/2014

Line MDA

{(pCi/Gram)

ONDODFHONGRNS

.9870E+000
.1857E+000
.1171E+001
.5190E+000
.2153E+4002
.2963E+000
.6062E+000
.5615E+000
.6017E+000
.0000E+000

11:51:48 AM

Nuclide MDA
{pCi/Gram)

1.61E+000

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

MDA value not calculated

Page 6

Activity
{(pCi/Gram)

-5.
9.
-8.

QUMM &N~

9477E+000
2410E-001
2094E+000

.8589E+000
.2270E+002
.3854E-001
.1565E+000
.4369E+000
.1807E-001
.0000E+000

Half-life too short to be able to perform the decay correction
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*ok ok kk GAMMA SPECTRUM ANALYSTIS ok x

hkhkbhdhhdhhhhhhrhrhhhhhrhhhhrhhhhhhkhdohhhhhhkdkhkkhhhhhhhhhhkhkrrbrhkhbhbhrhkhdhhhdh

‘ename: RElA
Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

=W N

Peak Locate Threshold

Peak Locate Range (in channels})
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time

7/28/2014 12:15:19 PM

AARD72514-98-3

CLEARENCE
8 0z. Can
GRID 98-3
SOIL
8 O0z. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+4002 Grams

7/28/2014 11:59:00 AM
7/28/2014 12:00:18 PM

900.0 seconds

Real Time 900.7 seconds
Dead Time 0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V = 4

nbnouon

Nuclide Energy Yield

Name (keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964.60 5.20
969.11 16.60
1587.90 3.71

7/28/2014

Line MDA

(pCi/Gram)

CNJ=ONO N~

.2403E+000
.3920E+000
.1171E+4001
.4100E+000
.3004E+002
.0257E+000
.5737E+000
.6467E+000
.4060E+000
.0000E+000

12:

15:20 pM

Nuclide MDA

{(pCi/Gram)
1.57E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

~-1.
1.
-2.
-3.
2.
-1.

O N L

0237E+001
6752E+000
1289E+000
3338E+000
6329E+001
4934E+001

.3350E+000
. 9126E+000
.6525E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM

Fhhkrhhkhhbbhhbhdhhhdhdhdrhhbhhdrdbrdhkdb bbb hbbhhdbhdbtdhdbhhbhdbhbobhbhbhrbdddbiiwrk

LER X X

"' lename: RE1A

Report

Sanmple
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description
Description
Description
Type
Geometry

=W N

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

Enerqgy Calibration Used Done On

ANALYSIS el

7/28/2014 12:36:03 PM

ARR072514-98~4

CLEARENCE

8 0z. Can

GRID 98-4

SOIL

8 0z. Can

5.00

40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/28/2014
7/28/2014

900.0
900.7

0.08 %

12:20:00 AM
12:21:02 PM

seconds
seconds

6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V * 4+

i

Nuclide Energy Yield

Name {keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964.60 5.20
969.11 16.60
1587.90 3.71

7/28/2014

Line MDA

(pCi/Gram)

QNO=DNOYEF

.6619E+000
.9180E+000
.1053E+001
.2427E+000
.4221E+002
.0257E+000
.5901E+000
.2689E+000
. 6635E+000
.0000E+000

12:36:04 PM

Nuclide MDA
(pCi/Gram)

1.59E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

w

t
COHAUVTUANF -

.6778E-001
.4141E+000
.7367E+000
.4145E+000
.8929E+002
.3722E+000
.9538E-001
.8287E+000
.8385E~-001
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS ok ek

dhkhkhkhkhkhkdhhkhkddbhhhkhhhhhkrdhhthhkhkhhkhhkhhhbhdhbhrdthhhdtdhhodbdhrhhbdorhbrhbbrhbhhkdthrdk

dek ke kok

Filename: RE1A

neport

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description
Description
Description
Type
Geometry

o wN

Peak Locate Threshold

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

Sample

Sanple

Size

Taken On

Acguisition Started

Live Time
Real Time

Dead Time

7/16/2014 10:18:43 AM

AAR-99-01
ARR-99-01
8 0z. Can
Grid Clearance

Soil Waste
8 Oz. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/16/2014 10:03:00 AM
7/16/2014 10:03:41 AM

900.0 seconds
900.5 seconds

0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V o+ +

[ I

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463.
583.

Energy
{keV)

64
32
51
00
20
.10
07
60
11
.90

4.
27.
5.
16.
3.

1/

16/2014

Line MDA

{(pCi/Gram)

ONNHINOHENO

.8565E+000
.1521E+000
.0318E+001
.5190E+000
.0334E+002
.4520E+000
.2811E+000
.6467E+000
.4398E+000
.0000E+00Q0C

10:18:44 AM

Nuclide MDA

(pCi/Gram)
1.28E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-2.
-1.
5.

3302E+000
6272E-001
7402E+000

7.4533E-001

cwuyosnoe

.8641E+000
.4920E+000
.2158E-001
. 1413E+000
.5919E-001
.0000E+000

Half-1ife too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS *Rok

Adhhhkhkhkhkdhhddhdhhhkhdhhdbddbhhddbhbhrhkdbhbhrrhhhhhhhhhhkhbhbhhbrdhhrhhhkhbhdbddddhdhhdddkd

ddk ko

Filename: RE1lA

..port

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description
Description
Description
Type
Geometry

> W N

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range {(in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/16/2014 9:05:24 AM

BRR-99-02
AAR-99-02
8 0z. Can
Grid Clearance

Soil Waste
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/16/2014 8:49:00 aM
7/16/2014 8:50:23 AM

900.0 seconds
900.5 seconds

0.05 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

™V + +

Nuclide
Name

Energy
{keV)
AC-228 327.64
338.
409.
463.
583.
794.
911.
964 .
969.11
1587.

(o]
~
N

~J
o
-
WAV OH N W

1/16/2014

Line MDA

(pCi/Gram)

QONNO- IV =N

.3634E+000
.3615E+000
.0814E+001
.7086E+000
.4996E+002
.4520E+000
.5064E+000
.1688E+000
.7237E+000
.0000E+00Q0

9:05:25 AM

Nuclide MDA
(pCi/Gram)

1.51E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

2.
8.
-3.
8.
-1.
-2.
-7.
5.
-1.
a.

4196E+000
5523E~-003
84%1E+000
6865E-002
4751E+002
0587E+000
6766E-001
7958E+000
9094E+000
0000E+00Q

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



hhkkhrhhkhkh kb hhok bbb hbhhhhrdrrhhhhhhhhohhkdhdbrohhkrthtdthhhhhohhbhohdhhhhhhbdhhhbhkhhhdhddr

ok GAMMA SPECTRUM ANALYSTIS Rl

Fhdkhkhkhhkhkh kb hrddrrhhhhdhhhh bbb d bk bbb kbbb bbb bbbk bbbk bbb w bbbk b F Ak h kb ek h

Filename: RElA

..port Generated On v 7/16/2014 11:08:16 aM
Sample Location : AAR-99-03
Sample Identification : AAR-99-03
Sample Description 1 : 8 Dz. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil Waste
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 -~ 8192
Peak Area Range {(in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/16/2014 10:52:00 AM
Acquisition Started : 7/16/2014 10:53:15 AM
Live Time : - 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V * 4+

[ I

Nuclide
Name (keV)
AC-228 327.
338.
409,
463.
583.
794.
911.
964.
969.
1587.

Energy

27.
5.
16.
3.

7/16/2014

Line MDA

{pCi/Gram)

8.1698E+000

ONWOWHF NN EN

.3150E+000
.3092E+001
.6459E+000
.2583E+002
.2497E+000
.4536E+000
.0263E4000
.6635E+000
.0000E+000

11:08:17 AM

Nuclide MDA
(pCi/Gram)

1.45E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

4

.7656E-001
-6.
-9.
1.
8.
-6.
1.
-1.
-1.
0.

6200E-001
4126E+000
4163E+000
1950E+001
3690E+000
7346E+000
2373E+001
8909E+000
0000E+000

Half-1ife too short to be able to perform the decay correcltion
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Filename: RE1lA

i..port Generated On : 7/16/2014 10:45:38 AM
Sample Location : ARR-99-04
Sample Identification : ARR-99-04
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil Waste
Sample Geometry : 8 0z. Can
Peak Locate Threshold ¢ 5.00
Peak Locate Range {in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/16/2014 10:29:00 AM
Acquisition Started : 7/16/2014 10:30:36 AM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done ©On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V * o+

fwunn

Nuclide
Name

AC-228

338

409.
463.
583.

794

911.
964 .
969.

1587

327.

Energy
(keV)

64
.32
51
00
20
.70
07
60
11
.90

N
WO IeseOaNH W

-

7/16/2014

Line MDA

(pCi/Gram)

ONDOF ~JNOY DN

.4379E+000
.3306E+000
.3092E+001
.0703E+000
-4996E+002
.7447E+000
.72387E+000
.3676E+000
.6017E+000
.0000E+000

10:45:39 AM

Nuclide MDA
(pCi/Gram)

1.73E+000

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

MDA value not calculated

Page 6

Activity
{pCi/Gram)

2.
-5.
7.
-2.

[}
O OV = N

0814E+000
9177E-001
3932E+000
2277E+000

.4196E+002
.8597E+0G0
.8405E-001
.0204E+000
.9567E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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hokk GAMMA SPECTRUM ANALYSTIS il

IR R R E RS ERERRREE RS SRR R R R R R X SR R R AR R E AR R R R SRR R R R AR R R SRR EREEEEES R

“"lename: REIA
Keport Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

=W

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time

7/16/2014 2:31:15 PM

AAR-101-01
AAR-101-01
8 0Oz. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/16/2014 2:15:00 PM
7/16/2014 2:16:13 PM

900.0 seconds

Real Time 900.5 seconds
Dead Time 0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

DV %+

Nuclide Energy Yield
Name {keV) (%)

AC-228 327.64 3.20

338.32 11.40

409.51 2.13

463.00 4.40

583.20 0.14

794.70 4.60

911.07 27.70

964.60 5.20

969.11 16.60

1587.90 3.71

[

7/16/2014

Line MDA

{pCi/Gram)

QWRERErNYWOh~ND

.2242E+000
.6767E+000
.2893E+001
.8860E+000
.2399E+002
.4495E+000
.02B4E+000
.1328E+001
.5420E+000
.0000E+000

2:31:16 PM

Nuclide MDA
(pCi/Gram)

2.03E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-5.
.2615E+000
.3651E+000
.3000E+000
.3984E+001
.0559E+000
.0071E-002
.81938E+000
.0846E+000
.0000E+000

1
ON VW NwwWwN

0509E-001

iHalf~life too short to be able to perform the decay correction
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‘ename: RE1A

Report Generated On : 1/16/2014 2:49:00 PM
Sample Location : ARR-101-02

Sample Identification : AAR-101-02

Sample Description 1 : 8 0z. Can

Sample Description 2 : Grid Clearance

Sample Description 3
Sample Description 4 :
Sample Type : Soil

Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range {in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size :  2.003E+002 Grams
Sample Taken On : 7/16/2014 2:33:00 PM
Acquisition Started : 7/16/2014 2:33:59 PM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V * +

[ I '}

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794.
911.
964 .
969.
1587.

Energy

64
32

Yield

(%)

3.
11.

2.1

4.
0.
4.
27,
5.

16.6

3.

7/16/2014

Line MDA

{(pCi/Gram)

CONOX-HONOF N

.4843E+000
.2674E+000
.0693E+001
.0117E+000
.0571E+002
.3844E+000
.5572E+000
.1688E+000
.3716E+000
.0000E+000

2:49:01 PM

Nuclide MDA
(pCi/Gram)

1.56E+000

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

MDA value not calculated

Pa

{

ge 6

Activity
pCi/Gram)

.8758E+000
.5740E-001
.9862E+000
.2540E+000
.7288E+001
.8770E+000
.5282E+000
.3831E+000
.6940E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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TS AR

'ename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

BN

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time

7/16/2014 3:07:07 PM

AAR-101-03

: AAR-101-03

8 0z. Can
Grid Clearance

’

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/16/2014 2:51:00 PM
7/16/2014 2:52:05 PM

900.0 seconds

Real Time 900.5 seconds
Dead Time 0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

+
*
>
e

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463.
583.

Energy
(keV)

64
32
51
(Y
20
.70
07
60
11
.90

Yield

(%)

27.
5.
16.
3.

7/

16/2014

Line MDA

{pCi/Gram)

OMNOHEON J=N

.7778E+000
.5386E+000
.1171E+001
.0865E+000
.7528E+002
.0257E+000
.6692E+000
.3676E+000
.6635E+000
.0000E+000

3:07:08 PM

Nuclide MDA

(pCi/Gram)
1.67E+000

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

:= MDA value not calculated

Pa

{

5.
1.

-4

-8.
1.

-4

-4.
7.
3.
0.

ge 6

Activity
pCi/Gram)

5826E+000
7213E+000
.4431E+000
1043E+000
9248E+001
.3709E+000
9224E-001
2278E-001
3156E+000
0000E+000

= Half-1life too short to be able to perform the decay correction
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‘ename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/16/2014  3:27:39 PM

AAR-~101-04
AAR-101-04
8 0z. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/16/2014 3:11:00 PM
7/16/2014 3:12:37 PM

900.0 seconds
900.6 seconds

0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

™V &+

Nuclide
Name

AC-228

794

911.

964

969.

1587

327.
338.
408.
463.
583.

Energy
{(keV)

64
32
51
00
20
.70
07
.60
11
.90

Yield

—
op

o

N
WRHWUV NSO NM-W

—

7/16/2014

Line MDA

(pCi/Gram)

CNNHFONOVHDND

.3634E+000
.2674E+000
.0934E+001
.1284E+000
.6114E+002
.3844E+000
.4536E+000
.9645E+000
.4731E+000
.0000E+000

3:27:40 P

Nuclide MDA
{(pCi/Gram)

1.45E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-3.
2.
-1.

ONVWWWL

9728E+000
2197E-001
1409E+000

.0559E+000
.5153E+002
.8089E+000
.0599E-001
.2205E+000
.8073E+000
.0000E+000

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



*HhkhkddkhkhkhhdhkhkhkddhAhkhahdbhdhhdhkrkrdrrh bt khhkdhhhkdkhhhhhhkhkhhrhrdtarhddhbkhhhhihkitrhkhkdx

*ohokkk GAMMA SPECTRUM ANALYSTIS

Fhdhkdkhhkhkhhhhhhhkdkdkhhtdhrhhkhkdhhbhhhdhbhbrbhhhhkdbkbhhhrrddbrbbdbhbhrdkhdrdbbdhhdhrdrrtd

" “lename: RE1lA
Keport Generated On

w Sample Location
~ Sample Identification
Sample Description 1

Sample Description 4
Sample Type
Sample Geometry

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

6/6/2014 3:46:53 PM

AAR
ABR-122-01
8 0Oz. Can

Clearance Sample
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 keV

2.057E4+002 Grams

6/6/2014 3:36:00 PM
6/6/2014 3:36:52 PM

600.0 seconds
600.2 seconds

~ Dead Time 0.03 %
Energy Calibration Used Done On : 6/4/2008
Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :




DV * +

[ I (I |

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

« Nuclide MDA Report 6/6/2014 3:46:54 PM Page 6
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/Gram) (pCi/Gram) {pCi/Gram)
AC-228 327.64 3.20 1.0111E+001 2.55E+000 -6.3363E+000

338.32 11.40 3.5811E+000 2.0703E+000
409.51 2.13 1.7306E+001 1.4817E+4001
463.00 4.40 7.4690E+000 5.3923E+000
583.20 0.14 4.2405E+002 5.6338E+002
794.70 4.60 1.0284E+001 -4 .3565E+000
911.07 27.70 2.5480E+000 3.7661E+000
964.60 5.20 1.2781E+001 1.0157E+000
969.11 16.60 3.9346E+000 1.1188E+000
> 1587.90 3.71 0.0000E+Q00 0.0000E+000
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~"‘ename: REIA

Report Generated On : 6/6/2014 4:03:21 PM

Sample Location : AAR

Sample Identification : AAR-122-02

Sample Description 1 : 8 Jz. Can

Sample Description 2 Grid 122 Clearnce

Sample Description 3

Sample Description 4 :

Sample Type : Clearance Sample

Sample Geometry : 8 0z. Can

Peak Locate Threshold ¢ 5.00

Peak Locate Range (in channels) : 40 - 8192

Peak Area Range (in channels) : 40 - 8192

Identification Energy Tolerance : 3.000 kev

Sample Size : 2.117E+002 Grams

Sample Taken On : 6/6/2014 3:36:00 PM

Acquisition Started T 6/6/2014 3:53:19 pPM

Live Time : 600.0 seconds

Real Time : 600.2 seconds .
Dead Time : 0.03 % ’”ﬁ?mli

i 6/4/2008
Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :




Nuclide MDA Report

@DV * +

nu

Nuclide

Name ({keV

AC-228 327.
338.
409.
463.
583.

794

911.

964

969.

1587

Energy

)

64
32
51
00
20
.70
07
.60
11
.90

27.
5.
l6.
3.

6/6/2014

Line MDA

(pCi/Gram)

QUWrFHMFHWWNGOFND

.0836E+000
.6389E+000
.3901E+001
.8450E+000
.5613E+002
.6950E+000
.6966E+000
.0697E+001
.2147E+000
.0000E+000

4:03:22 PM

Nuclide MDA
(pCi/Gram)

1.70E+000

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

Page 6

Activity
{pCi/Gram)

-5.
-7,

QW WIS 5

3610E+000
2656E-001

.3470E+000
.8356E+000
.6786E+001
.7984E+000
.1257E-001
.6374E+000
.2939E+000
.0000E+000
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SPECTRUM
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% kk ok k

GCGAMMA

ok 4

Filename: RE1lA

. .port Generated On
Location
Identification
Description
Description
Description
Description
Type
Geometry

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

=N

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

pead Time

6/6/2014

ARR

ARR-122-03

8 0z. Can

Grid 122 Clearnce

Clearance Sample
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev
2.133E+002 Grams

6/6/2014
6/6/2014

600.0 seconds
600.2 seconds

0.03 %

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

ANALYSTIS

4:29:22 PM

4:18:00 PM
4:19:21 PM

6/4/2008
5/23/2008




Nuclide MDA Report 6/6/2014 4:29:23 PM Page 6
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/Gram) (pCi/Gram) (pCi/Gram)
AC-228 327.64 3.20 8.3564E+000 1.89E+000 2. 3514E+000

338.32 11.40 2.4749E+000 .6994E+000
409.51 2.13 1.4712E+001 .2815E+000
463.00 4.40 6.5785E+000 .4275E+000
583.20 0.14 2.9631E+002 .7208E+002
794.70 4.€0 7.4997E+000 .9658E+000
911.07 27.70 1.8893E+000 .0471E+000
964.60 5.20 8.3293E+000 .7833E+000
969.11 16.60 2.6208E+000 .8811E-001
> 1587.90 3.71 0.0000E+000 .0000E-+000

oV * +

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

MDA value not calculated

Half-1ife too short to be able to perform the decay correction
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Ak GAMMA SPECTRIOUOM ANALYSIS * ok

hkhdhthkkhhhdhhhkhkhhhkhhhhkhkhhkhkhhkhhbhhkhhkhhhkhkhkhkhkhhkhkhkkhkhkhhdhhhhhhhhhrhbdtbhhrdrhhritd

ename: REI1A
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

Ly R

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time

6/6/2014 5:08:25 PM

: AAR
: ABRR-122-04
: 8 Dz. Can

Grid 122 Clearnce
Clearance Sample
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev
2.038E+002 Grams

6/6/2014 4:57:00 PM
6/6/2014 4:58:24 PM

600.0 seconds

Real Time 600.1 seconds
Dead Time 0.02 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID

%



NMuclide MDA Report

@DV o+ +

[ T

Nuclide
Name

Energy Yiel

{keV)

-~
o

AC-228 327.64
338.32
409.
463,
583.
794 .
911
964.
969.11

1587.

—

o
~J
N

~J
(w2
=
WOy 1 Od N =W

d

6/6/2014

Line MDA

{pCi/Gram)

QWrHE R WNO N

. T459E+000
. 3954E+000
.3619E+001
.2824E+000
.9265E+002
.5625E+000
. 6953E+000
.0265E+001
.2851E+000
.0000E+000

5:08:26 pPM

Nuclide MDA
(pCi/Gram)

1.70E+000

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

MDA value not calculated

Page 6

Activity

{(pCi/Gram)

.6656E-001
.9574E+000
.9256E+000
.1200E+000

4641E+002

.BOOOE+000
.1756E-001
.0098E+001

3.2994E+000

-2

-1

-9
3
2.
3
5
1
3
0

.0000E+000

Half-life too short to be able to perform the decay correction
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Fdkhdhkhkdrdhhhkdkhhkhbhrhkdhkhhrdhdhhkhhbhdhdbhhhrbhdhhbhkhhhkhdbhbrhdbddddbdbrh bbbk hdkhddak

“ilename: RE1A

neport Generated On : 7/2/2014 10:47:35 AM
Sample Location : APR-123-01
Sample Identification : ARR-123-01
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type i Soil Waste
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keVv
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/2/2014 10:31:00 &M
Acquisition Started : 7/2/2014 10:32:33 AM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V ¢+

Nuclide
Name (keV)
AC-228 327.
338.
409,
463,
583.
794 .
911.
964
969.
1587.

Energy

64
32
51
00
20
70
07

.60

11
20

Yielo

e
~—

=

%)
WA U Jd Oo - W

=

7/2/2014

Line MDA

{pCi/Gram)

QWHNOW-JIFRW®D

.9486E+000
.0400E+000
.4662E+001
.3290E+000
.4362E+002
.9749E+000
.0409E+000
.1186E+001
.5643E+000
.0000E+000

10:47:37 AM

Nuclide MDA
(pCi/Gram)

2.04E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

1.0216E-001
3.3604E+000
9.8723E+000
5.2987E+000
4.6189E+002
1.
2
1
2
o

2738E+001

.1916E+000
.0867E+001
.1684E+000
.0000E+000

Half-1ife too short to be able to perform the decay correction
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~flename: REIA

report Generated On : 7/2/2014 11:58:18 AM
Sample Location : AAR-123-02
Sample Identification : ARR-123-02
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil Waste
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 10 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keVv
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/2/2014 11:42:00 AM
Acquisition Started : 7/2/2014 11:43:17 aM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@™V » -+

[ VI I

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794,
911.
964.
969.
1587.

Energy

64
32

Yield

—
e
~—

[u—

h%}
WO JdaeOo o N~ Ww

ot

7/2/2014

Line MDA

(pCi/Gram)

QWOUHODWOHHEN®

.4905E+000
.6086E+000
.2487E+001
.464BE+000
.1962E+002
.2072E+000
.8718E+4000
-9670E+000
.2611E+000
.0000E+000

11:58:19 AM

Nuclide MDA
(pCi/Gram)

1.87E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

-5.
-9.
. 5500E+000
.6762E+000
.2476E+002
.0053E+000
.5822E+000
.1806E+001
.6358E+000
.0000E+000

SN = N

6287E+000
1829E-001

Half-life too short to be able to perform the decay correction
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IR R A SR LSS R E R E R EE R R NS S S RER SRR ST R RS R R R RS S R RS E RN EEE LR NERESERE EEES SRS

Filename: RE1A

..wport Generated On : 1/2/2014 12:20:50 PM
Sample Location ; ARR-123-03
Sample Identification : AAR-123-03
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil Waste
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range {in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keVv
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/2/2014 12:04:00 PM
Acquisition Started : 7/2/2014 12:05:48 PM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V %+

s won

Nuclide
Name {keV}
AC-228 327.
338.
409,
463.
583.
794
g11.
964 .
969.
1587.

Energy

64
32
51
0o
20

.70

07
60
11
90

Yield

(%)

4.
27.
5.
16.
3.

€0
71

7/2/2014

Line MDA

(pCi/Gram)

QN WOUFP DN NN

.1151E+000
.6360E+000
.2793E+001
.2812E+000
. 1528E+002
.8106E+000
. 9905E+000
.8855E+000
.8963E+000
.0000E+000

12:20:51 PM

Nuclide MDA

(pCi/Gram)

1.99E+000

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

MDA value not calculated

Page ©

Activity
(pCi/Gram)

7.
2.

2570E+000
0687E+000

7.2334E+000

O s = N L N

.4290E+000
.4523E+002
.4094E+000
.7059E+000
.0778E+001
.1941E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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ename: RE1A

Report Generated On : 7/2/2014 12:38:44 PM
Sample Location : ABRR-123-04
Sample Identification : AAR~-123-04
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil Waste
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/2/2014 12:23:00 PM
Acquisition Started 1 7/2/2014 12:23:43 pM
Live Time : 900.0 seconds
Real Time : 900.4 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID ) :



Nuclide MDA Report

@V ¢+

[N I}

Nuclide Energy Yield

Name {keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964.60 5.20
969.11 16.60
1587.90 3.

7/2/2014

Line MDA

{pCi/Gram)

ONJ=HAINDOYVWON

.3634E+000
.1689E+000
.6588E+000
.0703E+000
.2153E+002
.7143E+000
. 6381E+000
.5375E+000
.3367E+000
.0000E+000

12:38:45 PM

Nuclide MDA
{pCi/Gram)

1.64E+000

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

MDA value not calculated

Page 6

OHER OO

Activity

{(pCi/Gram)

.0543E+000
.7913E+000
.5447E+001
.1208E-~001
.48B84E+002
.5347E+000
.1807E-001
.3410E+001
.2302E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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‘ename: RELA

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Pead Time

7/2/2014 10:29:58 AM

ARAR-124-01
ARR-124-01
8 Oz. Can
Grid Clearance

Soil Waste
8 Oz. Can

5.00
40 - 8192
40 - 81892
3.000 kev

2.003E+002 Grams

7/2/2014 10:13:00 AM
7/2/2014 10:14:56 AM

900.0 seconds
900.5 seconds

0.06 3%
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency 1D



Nuclide MDA Report

@V * 4

Nuclide
Name

AC-228

794

911.

864

969.

1587

327.
338.
409.
463.
583.

Energy
(keV)

64
32
51
00
20
.70
07
.60
11
.90

q.
27.
5.
16.
3.

20
60
71

7/2/2014

Line MDA

{pCi/Gram)

OD =N =S W

.1218E+001
.7698E+000
.6765E+001
.2233E+000
.1136E+002
.0188E+001
.6518E+000
.3213E+001
.1950E+000
.0000E+000

10:29:59 AM

Nuclide MDA
{(pCi/Gram)

2.65E+000

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

MDA value not calculated

Page 6

OV~ WHOAFNOW

Activity

(pCi/Gram)

.1858E+000
.1714E+000
.1916E+001
.0585E+001
.5818E+002
.9188E+001
.4177E+000
.2458E+001
.7864E+000
.0000£+000

Half-life too short to be able to perform the decay correction
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FE R R X3

GAMMA

SPECTRUM

LA R 2 X

ANALYSTIS

I FEE A R R R R R N R R R R R E R R R R N R R N R R R R EE RN R ENENEREEREE B R R R R EE R R R TR N

‘ename: RE1lA
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

B LD N

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

/272014 7:29:39 AM
ARR-124-02

ARR-124-02

8 0z. Can

Grid Clearance

Scil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kevVv

2.003E+002 Grams

7/2/2014
7/2/2014

7:14:00 AM
7:14:37 AM

900.0 seconds
900.5 seconds

0.05 %

6/4/2008
5/23/2008



Nuclide MDA Report

@YV o+ +

[

f

Nuclide

Name (keV)

327
338.
409.
463.

AC-228

583.
.70
911.

794
964.

969.

1587.

Energy

.64

32
51
00
20

07
60
11
90

N
WOV Jds O N=W

—

7/2/2014

Line MDA

(pCi/Gram)

8.3850E+000

O b et OO LY N

.6632E+000
.4749E+001
.1858E+000
.0611E+002
.6428E+000
.8304E+000
.0746E+001
.4279E+000
.0000E+000

7:29:40 AM

Nuclide MDA
(pCi/Gram)

1.83E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

CaRFRENNEHWSA~=N

. 35%4E+000
.7388E+000
. 9319E+000
. 94109E+000
.7185E+002
. 1739E+001
L.859/E+200
.2946E+001
.5121E+000
.0000E+000

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



IEE R EE R R R R R R R A RN A R R R R R R R PR EE T EE R R R R I RE R R R

4ok ok ok ok

GAMMA

SPECTRUM

* ok h ok ke

ANALYSTIS

IR R R R R R A R R R R R R E R R RN TR R A T R T R IR A R Y

T lename: RE1lA
Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

SN

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

77772014 1:47:40 PM
ARR-124-03

AAR-124-03

8 0z. Can

Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/7/2014
7/7/2014

1:31:00 PM
1:32:38 PM

900.0 seconds
900.6 seconds

0.07 %

6/4/2008
5/23/2008



Nuclide MDA Report

@V * +

Nuclide Energy Yiel
Name (keV) (%)
AC-228 327.64 3
' 338.32 11
409.51 2

463.00 4.

583.20 0.

794.70 q.

911.07 217.

964.60 5.

969.11 16

1587.90 3

1/

7/2014

Line MDA

(pCi/Gram)

ON O CNSWYWN I

.6032E+000
.3920E+000
.7946E+000
.5918E+000
.0094E+002
.2072E+000
.4536E+000
.0673E+000
.5383E+000
.0000E+000

1:47:41 PM

Nuclide MDA

(pCi/Gram)
1.45E+000

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

MDA value not calculated

Pa

{

1.
2.
-1.

|
O WOHWOWRN

ge 6

Activity
pCi/Gram)

008BE+001
1782E+000
5330E+001
.6928E+000
.1227E+001
.9652E+000
.1644E-001
.1196E+000
.3809E+000 -
.0000E+000

Half-life too short to be able to perform the decay correction
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"’ lename: RE1A

Keport Generated On 7/7/2014 2:07:37 PM
Sample Location AAR-124-04

Sample Identification ARR-124-04

Sample Description 1 8 0z. Can

Sample Description 2
Sample Description 3
Sample Description 4

Grid Clearance

Sample Type Soil

Sample Geometry 8 O0z. Can
Peak Locate Threshold 5.00

Peak Locate Range (in channels) 40 - 8192
Peak Area Range (in channels) 40 - 8192
Identification Energy Tolerance 3.000 keVv

Sample Size

Sample Taken On
Acquisition Started

Live Time

2.003E+002 Grams

7/7/2014
7/7/2014

900.0 seconds

1:52:00 PM
1:52:36 PM

Real Time 900.6 seconds

Dead Time 0.07 %
Energy Calibration Used Done On 6/4/2008
Efficiency Calibration Used Done On 5/23/2008

Efficiency 1ID



Nuclide MDA Report

@V ¥+

ouonn

Nuclide
Name

AC-228

794

911.

964

969.

1587

327.
338.
409.
463.
583.

Energy
{keV)

64
32
51
00
20
.70
07
. 60
11
.90

Yield

(%)

3.
11
2.
4
0
4.
27.
5.
16.
3.

20

.40

13

.40
.14

60
70
20
60
71

1/

7/2014

Line MDA

(pCi/Gram)

OWWYWRONJIMDN®

.7987E+000
. T690E+000
.4038E+001
.1357E+000
.7356E+002
.1272E+000
-9387E+000
.5518E+000
.0054E+000
.0000E+000

2:

07:39 M

Nuclide MDA

(pCi/Gram)
1.94E+000

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

MDA value not calculated

Pa

{

2.
2.

-1

1.

ge 6

Activity
pCi/Gram)

6538E+000
5869E+000
.0302E+001
1305E+000

4.7374E+002

]
OO b

.3178E+000
.6286E-001
.1068E+000
.5324E~-001
.0000E+Q00

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



IR R E R R AN R RS R AR R RS R A R R R R RS RN AR R R RS R R R R AR R R E RN E RN EEEE SR

GAMMA SPECTRUM ANALYSTIS hokodo ok
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LR RN

‘ename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

oW N

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/2/2014 12:58:08 PM

AAR-125-01
AAR-125-01
8 Oz. Can
Grid Clearance

Soil Waste
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/2/2014 12:42:00 PM
7/2/2014 12:43:06 PM

900.0 seconds
900.9 seconds

0.10 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V * +

Nuclide Energy Yiel
Name {keV) (%)
AC-228 327.64* 3.
338.32* 11.
409.51 2.
463.00* 4,
583.20* 0.
794.70* q.
911.07+* 217.
964.60* 5.
969.11* 16.
1587.90 3.

60
71

1/2/2014

Line MDA

{pCi/Gram)

O AN W

.0095E+001
.6914E+000
.6341E+001
. 9590E+000
.9774E+002
.0169E+000
.1861E+000
.5686E+000
.4152E+000
.0000E+000

12:58:09 PM

Nuclide MDA
(pCi/Gram)

1.42E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

2.0988E+001
1.9840E+001
4.9908E+000
1.6331E+001
3.
1
1
1
1
0

4993E+003

.5270E+001
.7790E+001
.4851E+001
.7466E+001
.0000E+000

Half-life too short to be able to perform the decay correction
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ename: REI1A

Report Generated On : 1/2/2014 2:34:48 PM
Sample Location : AAR-125-02

Sample Identification : AAR-125-02

Sample Description 1 : 8 0z. Can

Sample Description 2 : Grid Clearance

Sample Description 3
Sample Description 4

Sample Type ; Soil
Sample Geometry . : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels} : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size +  2.003E+002 Grams
Sample Taken On : 7/2/2014 2:19:00 pPM
Acquisition Started : 7/2/2014 2:19:47 PM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V * +

Wn

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463,
583.

Energy
(keV)

64
32
51
00
20
.70
07
60
11
.90

N

fury
WO IO SN W

1/

2/2014

Line MDA

(pCi/Gram)

OO RN N

.0043E+000
.1857E+000
.1848E+001
.5181E+000
.2794E+002
.7143E+000
.1890E+000
.2931E+000
. 7533E+000
.0000E+000

2:

34:49 PM

Nuclide MDA

{(pCi/Gram)
1.49%E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-2.
-4.
6.
1.
9.
-4.
1.
8.
-2,
0.

2361E+000
1754E~002
0114E+000
4856E+000
3147E+001
3709E-001
0761E+000
7891E+000
4915E-001
0000E+000

Half-life too short to be able to perform the decay correction
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ename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

= L0 N

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/7/2014 11:44:01 AM

AAR-125-02 - 5
AAR-125-02
8 0Oz. Can
Grid Clearance

Scoil
8 O0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/7/2014 11:28:00 AM
7/7/2014 11:29:00 AM

900.0 seconds
900.6 seconds

0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

DV * +

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794,
911.
964.
969.
1587.

Energy

64
32
51
00
20

N
won~Jdba oW

—

7/7/2014

Line MDA

{pCi/Gram)

ONSNFING =N

.4843E+000
.3150E+000
.0934E+001
.3200E+000
.4022E+002
.4520E+000
.3799E+000
.7542E+000
.6017E+000
.0000E+000

11:44:02 AM

Nuclide MDA
{pCi/Gram)

1.38E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

2.
1.
7.
9,
1.
-2.
-6.
8.
8.
0.

1501E+000
8753E+000
4040E+000
4820E+000
2398E+002
1524E+000
1796E-001
6936E+000
6381E-001
0000E+000

Half-life too short to be able to perform the decay correction
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ename: RELA

Report Generated On : 7/7/2014 12:11:56 PM
Sample Location : ARR-125-03

Sample Identification : AAR-125-03

Sample Description 1 : 8 0z. Can

Sample Description 2 : Grid Clearance

Sample Description 3
Sample Description 4

Sample Type ; Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 1/7/2014 11:56:00 AM
Acquisition Started : 7/1/2014 11:56:54 AM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.06 %

Enerqgy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

YV % +

nonohoh

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463.
583.

Energy
(keV)

64
32
51
00
20
.70
07
60
11
.90

7/7/2014

Line MDA

(pCi/Gram)

ONIHUINUFN

.5440E+000
.2834E+000
.1401E+001
.1834E+000
.3417E+002
.5510E+000
.5404E+000
.9645E+000
.3716E+000
.0000E+000

12:11:57 PM

Nuclide MDA
(pCi/Gram)

1.54E+4000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

1.
1.
-1.
.0603E+000
2.
-1.
~-1.
9.
.0229E+000
0.

-1

-4

8359E+000
4153E+000
6512E+001

5864E+002
B233E+000
4204E-001
2205E+000

000QE+0Q00

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

1. port Generated On : 7/7/2014 1:26:56 PM
Sample Location : AAR-125-04
Sample Identification : AAR-125-04
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/7/2014 1:11:00 PM
Acquisition Started : 7/7/2014 1:11:54 PM
Live Time : 900.0 secocnds
Real Time : 900.6 seconds
Dead Time : 0.07 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

w®\V %+

Nuclide
Name

AC-228

794

911.

964

969.

1587

327.
338.
409.
463.
583.

Energy
(keV)

64
32
51
00
20
.70
07
.60
11
.90

[\
WA~ s0aN0FW

[}

7/

(

ONDm NN

7/2014

Line MDA
pCi/Gram)

.0512E+000
.2188E+000
.1287E+001
-1858E+000
.5747E+002
.8395E+000
.5572E+4000
.4652E+000
.7826E+000
.0000E+000

1:26:57 PM

Nuclide MDA

(pCi/Gram)
1.56E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-6

1.

-7

QNP HE O W

.9171E+000
1829E+000
.3208E+000
.4767E+000
.4366E+002
.8244E+000
.3503E+000
.0538E+001
.2018E+000
.0000E+000

Half~life too short to be able to perform the decay correction
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Filename: RE1A
...port Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Taken On
Acquisition Started

Live Time

7/15/2014 10:53:17 AM

ARR-126-01
AAR-126-01
8 0z. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/15/2014 10:37:00 AM
7/15/2014 10:38:16 AM

300.0 seconds

Real Time 900.5 seconds
Dead Time 0.05 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

Nuclide
Name

Energy

(keV)

@YV ++

AC-228

LI

327.
338.
409.
463.
583.
794
911.
964
969.
1587.

64
32
51
00
20

.70

07

.60

11
90

Yield

(%)

3.
11.
2.
1
0.
4
27.
5.
16.
3.

20
40
13

.40

14

.60

70
20
60
71

7/

{

QNN ONG KNI

1572014

Line MDA
pCi/Gram)

.4241E+000
.2188E+000
.2065E+001
.6790E+000
.5931E+002
.1170E+000
.5737E4000
.5615E+000
.9240E+000
.0000E+000

10:53:19 AM

Nuclide MDA

(pCi/Gram)
1.57E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-5
-9
-2

ONH IOV O

.5633E+000
.4696E~-001
.2909E+000
.2676E+000
.1843E+002
.4178E+000
.6979E-002
.5855E+000
.7472E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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~‘lename: RElA
report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

B N

Peak Locate Threshold

Peak Locate ‘Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

7/15/2014 12:53:35 PM

ARR-126-02
ARR-126-02
8 0z. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/15/2014 12:38:00 PM
7/15/2014 12:38:33 PM

900.0 seconds
900.6 seconds

Dead Time 0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Naclide MDA Report

Nuclide
Name

AC-228

™V ¥+
LI H

Energy

{keV)

327.

338.
409.
463,
583.
794
911.
964,
969,
1587.

64
32
51
00
20

.70

07
60
11
90

Yield

(%)

3.
11.
2.
4.
0.
4.
27.
5.
16.
3.

20
60
71

7/

(

QNN VNN NG

1572014

Line MDA
pCi/Gram)

.6557E+000
.0296E+000
.0318E+001
.1136E+000
.0805E+002
.3844E+000
.6692E+000
.9645E+000
.5060E+000
.0000E+000

12:53:37 PM

Nuclide MDA

(pCi/Gram)

1.67E+000

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

Page 6

{

Activity
pCi/Gram)

-9.2446E-001
-7.9661E-002

1.

5536E+000

-3.2377E4000

3
1
2.
3
1
0

.8021E+001
.1637E-001
3440E+000
.7465E+000
.5666E+000
.0000E+000



khkkhkbhdhdhhhdbhbhdrbhdhdrbhrhrbdhtrdrdhdhhdhrthdbrdhdbrdhbdbbhbbhbdrrbdbhbddd bt errd

Frah GAMMA SPECTRUM ANALYSTIS e ex

X A R S R R R S R R R RS A S R RS RS R R R R AR R RS R AR R R R A R R R R R R TR RN

Filename: RElA
weport Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

S W

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

7/15/2014 11:31:31 AM

AAR-126-03
AAR-126-03

8 0z. Can

Grid Clearance

Soil
8 0z. Can
5.00
40 -~ 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/15/2014 11:15:00 AM
7/15/2014 11:16:29 AM

900.0 seconds
800.5 seconds

Dead Time 0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclid= MDA Report

@™V ¢+

Nuclide
Name

AC-228

naouwn

(keV)

338

327.

Energy

64

.32
409.
463.
583.
794.
911.
964.
969.

1587.

51

Yield

(%)

27.
5.
16,
3.

.20
.40
.13
.40
.14
.60

70
20
60
71

7/15/2014

Line MDA

{pCi/Gram)

QNODE YN N~

.7201E+000
.1857E+000
.1957E+001
.2427E+000
.2153E+002
.3516E+000
.5064E+000
.6566E+000
.7826E+000
.0000E+000

11:31:32 AM

Nuclide MDA
(pCi/Gram)

1.51E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

N 3=

.0224E+000
.4772E+000
.2197E+000
.2553E+000
.2910E+002
.9697E+000
.0249E+000
.1118E+000
.3078BE+000
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSIS i

L AR SRS SRS AL SRR R LRSS R EREREEE SR R RS E N ES R FE R N R R T EEE R R EE R NEREEEEE R TR

ek kA

“"lename: REIA

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

S W

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time

7/15/2014 11:10:38 AM

: ARR-126-04

AAR-126-04
8 0Oz. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/15/2014 10:54:00 AM
7/15/2014 10:55:36 AM

900.0 seconds

Real Time 900.5 seconds
Dead Time 0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@™V + +

oo

Nuclide Energy Yield

Name (keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964 .60 5.20
969.11 16.60
1587.90 3.71

7/15/2014

Line MDA

(pCi/Gram)

OO ONT N

.8351E+000
.2023E+000
.0569E+001
.3200E+000
.1934E+002
.2155E+000
.6381E4+000
.2689E+000
.8115E+000
.0000E+000

11:10:39 AM

Nuclide MDA
(pCi/Gram)

1.64E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

-7.
-6.

6.
-2.
-1.
.4662E+000
.5346E+000
.6465E+000
.3536E+000
.0000E+000

ON - =5

6193E~-001
7941E-002
3865E+000
7628E+000
6283E+001

Half-life too short to be able to perform the decay correction
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GAMMA

SPECTRUM

E R RN S 2

ANALYSTIS

AR AR R R R R R RS A AR R SRR SRR R SRR R RS R A R R Rl A RN R R R R E R R R RS R R R R Y

" Yename: RELA

Sample Location
Sample Identification
" Sample Description 1
Sample Description 2
Sample Description 3
Sawmple Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Taken On
Acquisition Started

Live Time

.. Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

( .'- ”.
8 Dz. Can i
Grid Clearance 156-01 “of

Grid Clearance
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

6/18/2014
6/18/2014

3:55:00 PM
3:55:46 PM

900.0 seconds
900.5 seconds

0.05 ¢

6/4/2008
5/23/20038




Nuclide
Name

AC-228

> 1587

r

@DV ¥+
nu

327.
338.
409.
463.
583.
794.
911.
964.
969.

Energy
(keV)

64
32
51
00
20
70
07
60
11
.90

—_—
e
~—

—

nN
WAL I OCa N W

—

Yield

Line MDA

(pCi/Gram)

O =N WO

.0901E+001
.7131E+000
.6070E+001
.3071E+000
.9994E+002
.0045E+001
.6518E+000
.3273E+001
.2137E+000
.0000E+000

Nuclide MDA
{(pCi/Gram)

2.65E+000

Nuclide identified durince 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

Activity

(pCi/Gram)

O N & WL =S

.1393E+000
.A4795E+000
L2187E+001
.0231E~001
.7061E+002
.1530E+000
.9579E+000
.4187E+001
.4462E+000
.0000E+000
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A AkkE

G A M M A

S P E C T R UM

*hk ok ok

A-N A L Y S IS

‘ename: RE1A

Report Generated On

Sample Location

~ Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

BN

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

6/18/2014 4:35:19 PM
AAR

ARR-156-02

8 Jz. Can

Grid Clearance 156-02

Grid Clearance
8 Oz. Can

5.00
40 - 8192
40 - 8192
3.000 kevVv

2.003E+002 Grams

6/18/2014
6/18/2014

4:19:00 PM
4:20:17 PM

900.0 seconds
900.4 seconds

0.05 %

6/4/2008
5/23/2008




&
0y
Nuclide MDA Report 6/18/2014  4:35:20 PM Page 6 | .’;g
ﬂ{
Nuclide Energy Yield Line MDA Nuclide MDA Activity !
Name (keV) (%) {(pCi/Gram) (pCi/Gram) {(pCi/Gram)

AC-228 327.64 3.20 1.1563E+001 2.69E+000 1.3181E+001

338.32 11.40 4.0409E+000 2.5205E+000

409.51 2.13 1.7139E+001 -2.8285E+000

463.00 4.40 9.0627E+000 1.0726E+001

583.20 0.14 4.8640E+002 9.7949E+002

794.70 4.60 1.2355E+001 1.4482E+001

911.07 27.70 2.6892E+000 1.4884E+000

964.60 5.20 1.4417E+4001 1.6202E+001

969.11 16.60 4.4491E+000 5.9782E+000

> 1587.90 3.71 0.0000E+000 0.0000E+000
+ = Nuclide identified during the nuclide identification i

* = 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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Hokokokk GAMMA SPECTRUOM ANALYSTIS hokkkk

khhkkhdhdhkhhkdhkdbhhkhhhbdhdhdbbhrbbrbhdhrrrbhhhhhbdhrbhbrrdtdhbhbrbhhbrhdrbhrbhrd ik

ename: REIA

Report Generated On : 6/18/2014 4:57:06 PM
Sample Location : ARR-156-03
Sample Identification . : ARR-156-03

8 Jz. Can
Grid Clearance 156-03

. Sample Description
it Sample Description

Sample Description
Sample Description

B W N

Sample Geometry : 0z. Can ey"{;;ir
A ,'

Peak Locate Threshold : 5.00 %

Peak Locate Range (in channels) : 40 - 8192 iRl

Peak Area Range (in channels) : 40 - 8192 e

Identification Energy Tolerance : 3.000 kev

Sample Size : 2.003E+002 Grams

Sample Taken On : 6/18/2014 4:41:00 PM

Acquisition Started : 6/18/2014 4:42:04 PM

Live Time : 900.0 seconds

Real Time : 900.6 seconds

Dead Time : 0.06 %

3 Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency 1D :




Nuclide MDA Report

@V Ok 4

Nuclide
Name (keV)
AC~228 327.
338.
409.
463.
583.
794
911.
964.
969.
1.587.

Energy

64*
32+
51

00*
20*

.70

07*
60
11+
90

Yield

27.
5.
16.
3.

6/18/2014

Line MDA

(pCi/Gram)

QWi FRMNDUINN®

.5401E+000
.2801E+000
.1147E+001
.1888E+000
.8212E+002
.3616E+001
.1402E+000
.7653E+001
.3252E+000
.0000E+0QC

4:57:07 PM

Nuclide MDA
(pCi/Gram)

1.14E+000

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

Page 7

Activity

{pCi/Gram)

i
O RWDWY K ~d = =

-1138E+001
.0324E+001
.1265E+001
. 7328E+000
.7548E+003
.3285E+000
.9231E+000
.6722E+4001
.6495E+000
.Q000E+Q00

)

H:

ot

o e e

_,,;neﬂiﬁ:i
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SPECTRUM
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ANALYSTIS
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“ename: REIA
Report Generated On

Sample Location
. Sample Identification
& Sample Description 1
g Sample Description
Sample Description
Sample Description
! sample Type
: Sample Geometry

=W N

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

T AV R

Efficiency ID

Energy Calibration Used Done On
Efficiency Calibration Used Done On

6/18/2014 3:51:30 PM
AAR

ARR~-156-04

8 0z. Can

Grid Clearance 156-04

Grid Clearance
8 Dz. Can

5.00
40 - 8192
40 - 8192
3.000 kevVv

2.003E+002 Grams

6/18/2014
6/18/2014

3:33:00 PM
3:36:28 PM

900.0 seconds
900.5 seconds

0.05 %

6/4/2008
5/23/2008

hENY




Nuclide MDA Report

Nuclide
Name

Energy
(keV)

.32
.51
.00
.20
.70
.07
.60
.11
> 1587.90

DYV * +

Yield

(%)

6/

OO NN

{pCi/Gram)

18/2014

Line MDA

.3150E+000
.2383E+001
.5181E+000
.5931E+002
.7447E+000
.7591E+000
.1161E+000
.1826E+000
.0000E+000

3:51:31 PM Pa
Nuclide MDA

{pCi/Gram) (

ON 3

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

37645+

ge 6

Activity

000
.2300E-001
.3153E+000
.4281E+002
.3767E+000
.3528E+000
.8122E+000
.4067E+000

.0000E+000 -
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iR GAMMA SPECTRUM ANALYSTIS b
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~"'ename: RE1A
Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acguisition Started

Live Time
Real Time

6/23/2014 3:00:07 pM

AAR-157-01
AAR-157-01
8 0z. Can
Grid 157 Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

6/23/2014 2:44:00 PM
6/23/2014 2:45:05 PM

900.0 seconds
900.7 seconds

Dead Time 0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

+

DV ¥+ +

Nuclide
Name (keV)
327.
338.
409.
463.
583.
794
g11.
964,
969.
1587.

AC-228

Enerqgy

64*
32+
51

00*
20+

.70*

07+
60*
11+
90

Yield

27.
5.
16.
3.

6/23/2014

Line MDA

(pCi/Gram)

O O W NN WO

.4908E+000
.5514E+000
.3760E+001
.4590E+000
.1165E+002
.0802E+000
.4745E+000
.3205E+000
.7392E+000
.0000E+000

3:00:08 pM

Nuclide MDA
(pCi/Gram)

1.47E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

1.8451E+001
1.9248E+001
1.6497E+001
2.1114E+001
2.
1
1
1
1
0

9974E+003

.1867E+001
.6432E+001
.8468E+001
.5474E+001
.0000E+000

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

e
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* kb GAMMA SPECTRUM ANALYSTIS kA

PR A R R R R R R NN R R A R R R R R R R R ENERE R X E T EEE XTI R

i lename: RE1A

report Generated On : 6/23/2014 4:43:45 PM
Sample Location : AAR-157-02
Sample Identification : AAR~-157-02
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold ¢ 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range {in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keVv
Sample Size : 2.003E+002 Grams
Sample Taken On : 6/23/2014 4:28:00 PM
Acguisition Started i 6/23/2014 4:28:44 PM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On + 5/23/2008
Efficiency ID :



Nuclide MDA Report

Nuclide
Name

+ AC-228

DV o+ o+
il

il

Enerqgy

(keV)

327.
338.
409.
463.
583.
794
911.
964
969.
1587.

64
32+
51
o0~
20~

.70

07+

.60

11+
90

6/23/2014 4:43:47 PM Page 6
Yield Line MDA Nuclide MDA Activity
(%) (pCi/Gram) (pCi/Gram) (pCi/Gram)
3.20 1.1824E+001 1.43E+000 9.0837E+000
11.40 2.4461E+000 5.9684E+000
2.13 1.8141E+001 8.3459E-001
4.40 5.5652E+000 7.7113E+000
0.14 2.1555E+002 1.4002E+003
4.60 1.2470E+001 2.1807E+001
27.70 1.4307E+000 6.6832E+000 &
5.20 1.6266E+001 3.4050E+001
16.60 2.3035E+000 7.9367E+000
3.1 0.0000E+000 0.0000E+000

= 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



Ak kdkdhh bbb dhbbhhdbhhkbhdr bbb d b b h bk bbd b h bbb bbb b d A I kbR hhhdhhhdhhdhkhdhdhdn

it GAMMA SPECTRUM ANALYSIS dokh ek

I E LR RS ZER AN EEEE R SR SRR R RS R RS R AR RR Rl R NS Sl SRR as Rl R RERR Rl Rl ER SRR AR R RES S

T'legname: RE1A

Report Generated On : 6/23/2014 2:14:42 PM
Sample Location i ARR-157-03
Sample Tdentification : AAR-157-03
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range {(in channels) : 40 - 8192
Peak Area Range {(in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 6/23/2014 1:58:00 PM
Acquisition Started T 6/23/2014 1:59:40 PM
Live Time : 900.0 seconds
Real Time : 900.9 seconds
Dead Time : 0.10 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2003
Efficiency ID :



Nuclide MDA Report

YV * 4

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794
911.
964.
969.
1587.

Enerqgy

64+
32+
51+
00+
20~

.70*

07*
60>
11+
90

Yield

(%)

3.
11.
2.
4
0.
1.
27.
5.
16.
3.

20
40
13

.40

14
60
70
20
60
LA

6/23/2014

Line MDA

{pCi/Gram)

O b D b D

.3242E4001
.3232E+000
.6842E+001
.1053E+000
.1777E+002
.1744E+001
.6913E+000
.8596E+000
.0097E+000
.0000E+000

2:14:44 PM

Nuclide MDA
(pCi/Gram)

1.01E+000

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

MDA value not calculated

Page 7

Activity

(pCi/Gram)

ONNNFL NN

.2246E+001
.0458E+001
.5266E+001
.9105E+001
.2253E+003
.4967E+001
.1666E+001 &
.1247E+001
.2806E+001
.0000E+000

Half-1life too short to be able to perform the decay correction
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*okow ok GAMMA SPECTRUM ANALYSIS *okkkk
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~"lename: RE1A

Keport Generated On : 6/23/2014 5:01:05 PM
Sample Location : ARR-157-04

Sample Identification : AAR-157-04

Sample Description 1 : 8 0z. Can

Sample Description 2 : Grid Clearance

Sample Description 3
Sample Description 4 :
Sample Type ¢ Soil

Sample Geometry : 8 Oz. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 ~ 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 6/23/2014 4:45:00 PM
Acquisition Started : 6/23/2014 4:46:02 PM
Live Time : 900.0 seconds
Real Time : 900.4 seconds
Dead Time H 0.04 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency 1D :



Nuclide MDA Report

DV ++

AC-228

Nuclide
Name

(keV)

409.

463.
583.
.70
911.
.60

969.
1587.

794
964

327.
338.

Energy

64
32
51
00
20

07

11
20

q.
27.
5.
16.
3.

6/23/2014

Line MDA

{pCi/Gram)

OB N DO e

.0322E+001
.6068E+000
. 6306E+001
.1384E+000
.5509E+002
.0045E+001
.7443E+000
.2534E+001
.0031E+000
. 0000E+000

5:01:06 PM

Nuclide MDA
(pCi/Gram)

2.74E+G00

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

-4
1
2
7
7
5.
2
1
5
0

.1742E+000
.8886E+000
.6813E+001
.3986E+000
.6567E+002
3085E+000
.4964E+000

.9544E+001

-1474E+000
-0000E+000

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



Fhhkkbhkhdhhrhhhhkhrhdhdhkdhbbdhbhhbrdbhkdbdddhbhrhhdhbhbrrbhbrrhhrhihhhrhdrhdd it hi

*ok ok GAMMA SPECTRUM ANALYSTIS bk

Fuhhd bbbk bhkhdhkhrhhkbhhhrhhhhhrohhhhrbhhhhhhhhhhhhrhbhbrbbrrbrhdhhbhrhdddrdderi

¥ lename: RE1A

keport Generated On + 7/7/2014 10:45:25% AM
Sample Location : AAR-158-01
Sample Identification : AAR-158-01
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keVv
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/7/2014 10:29:00 AM
Acquisition Started : 7/7/2014 10:30:21 AM
Live Time : 900.0 seconds
Real Time : 902.9 seconds
Dead Time : 0.32 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

+

DV + +

0 8 6

Nuclide
Name (keV)
AC-228 327.
338.
4109.
463.
583.
794
911.
964
969.
1587.

Energy

64+
32+
51+
00+
20*

.70*

07+

.60*

11+
90

Yield

(%)

1.
27.
5.
16.
3.

.20
.40
.13
.40
.14

60
70
20
60
71

7/7/2014

Line MDA

(pCi/Gram)

OWH PR ONHW

.0303%E+001
.1696E+001
.1238E+001
.2240E+001
.8386E+002
.3821E+001
.8874E+000
.1133E+001
.0909E+000
.0000E+000

10:45:27 AM

Nuclide MDA
(pCi/Gram)

1.89E+000

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

MDA value not calculated

Page 7

Activity

{pCi/Gram)

Ok = W0 NWOR =~

.1563E+002
.2954E+002
.3342E+001
.7071E+001
.0761E+004
.2533E+001
.8675E+001
.1195E+002
.0523E+002
.0000E+000

Half-life too short to be able to perform the decay correction
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bk GAMMA SPECTRUM ANALYSIS Tk
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"ename: RE1A

Report Generated On : 7/9/2014 12:44:36 PM
Sample Location : AAR-158-01

Sample Identification : AAR-158-01 wﬁ“/
Sample Description 1 : B 0z. Can @a*

Sample Description 2 Grid Clearance ¥*2 meter
sample Description 3
Sample Description 4

Sample Type : Soil Waste

Sample Geometry : 8 0z. Can
Peak Locate Threshold ¢ 5.00
Peak Locate Range {(in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/9/2014 12:29:00 AM
Acquisition Started : 7/9/2014 12:29:34 PM
Live Time : 900.0 seconds
Real Time : 800.6 seconds
Dead Time : 0.07 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

®V o+ +

4 nn

Nuclide
Name

AC-228

791

911.

964

969.

1587

327.
338.
409.
463.
583.

Energy
(keV)

64
32
51
00
20
.70
07
.60
11
.90

(%)

27.
5.
16.
3.

Yield

7/9/2014

Line MDA

(pCi/Gram)

ON IO N

.4843E+000
.1689E+000
.1053E+001
. 3548E+000
.3823E+002
.0257E4000
.4173E+4000
.7542E+000
.5060E+000
.0000E+000

12:44:37 PM

Nuclide MDA
(pCi/Gram)

1.42E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

2.
3.
~-2.
-1.
3.
6.
1.
3.
1.
0.

4140E+000
7785E-001
1281E+000
6545E+000
52108+002
3284£+000
1117E-001
2930E-001
6028E+000
0000E+000

Half-life too short to be able to perform the decay correction
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i GAMMA SPECTRUM ANALYSTIS il

bk kb bkhkdbhk kbbb hddbdhhhbdbhdhbhdodbhkdhhdt bk hhhhbhdhhhhhthhhrrhhbbhhdhrhkdhdrhdbdx

‘ename: RE1A

Report Generated On 7/7/2014 11:04:51 AM
Sample Location AAR-158-02
Sample Identification AAR-158-02
Sample Description 8 O0z. Can

Sample Description Grid Clearance
Sample Description

Sample Description

W N

Sample Type Soil

Sample Geometry 8 Oz. Can
Peak Locate Threshold 5.00

Peak Locate Range (in channels) 40 - 8192
Peak Area Range {(in channels) 40 - 8192
Identification Energy Tolerance 3.000 keV

Sample Size

2.003E+002 Grams

7/1/2014
7/1/2014

Sample Taken On
Acquisition Started

10:49:00 AM
10:49:49 AM

900.0 seconds
900.8 seconds

Live Time
Real Time

Dead Tine 0.09 %

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

6/4/2008
5/23/2008



Nuclicde MDA Report

@V * 4+

Nuclide
Name

AC-228

794
911

964 .
969.

1587

327.
338.
409.
463.
583.

Energy
{keV)

64
32
51
00
20
.70
.07
60
11
.90

Yield

—
oo
-

N [
WAL 208NN W

[

7/7/2014

Line MDA

(pCi/Gram)

O D= NSO W

.0407E+001
.8071E+000
.6460E+001
.8315E+000
.3539E+002
.0329E+001
.6138E+000
.3685E+001
.3781E+000
.0000E+000

11:04:52 AM

Nuclide MDA
{pCi/Gram)

2.61E+000

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

MDA value not calculated

Page 6

Activity
{pCi/Gram)

5.
4.
7.
4.
9.
-8.
2.
1.
2.
0.

9628E+000
5293E+000
6321E+000
5300E-001
5946E+002
3436E-001
5598E+000
7955E+001
9582E+000
0000E+000

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



Fhkhkdhdhhhdbhhdhhrdhkhrhbhdhhbdhrbbhdhbbrhbhbhkddt bbb ddbbdhbhhrbhddbhhrbrhhrhkbdiddrhhtdhhddhd

GAMMA SPECTRUM ANALYSTIS kok ke k x

AR RS RS S A AR R R E R R R R R AR R LSRR R RS RS AN E R R R R R R RS RS EEEEE R ERETEES]

LEE A X

“ename: REILA

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

E- VSIS ]

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/7/2014 12:46:27 PM

AAR-158-03

: AAR-158-03

8 0z. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/7/2014 12:30:00 PM
7/7/2014 12:31:25 PM

900.0 seconds
901.2 seconds

0.13 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@™V + +

wnow

Nuclide
Name {(keV)
AC-228 327
338.
409.
463.
583.
794
911.
964
969.
1587.

Energy

.64*

32+
51+
00+
20+

.70+

o7+

.60¥

11+
90

Yield

(%)

N -
WOV 0n NP W

—

.20
.40
.13
.40
.14
.60
.70
.20
.60
.71

1/7/2014

Line MDA

(pCi/Gram)

O N0 DD S

.3451E+001
.2027E+000
.9640E+001
.9721E+000
. 7900E+002
.2896E+000
.2996E+000
.3288E+000
.7280E+000
.0000E+Q00

12:46:29 PM

Nuclide MDA
(pCi/Gram)

1.73E+000

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

MDA value not calculated

Page 6

Activity

(pCli/Gram)

2.6646E+001
2.6611E+001
3.5257€£+4001
2.7382E+001
5.3122E+003
2.
2
2
2
0

5810£+001

.5428E+001
.5479E+001
.5443E+001
.0000E+000

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



LA AR R NE NS A ENE SRR NEREEEEE AR NRENSS SR RRERESASER SRR SRR RERSRNSR R EREESRESSES

ke GAMMA SPECTRUM ANALYSTIS ol
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"lename: RELA
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

S W

Peak Locate Threshold

Peak Locate Range ({(in channels)
Peak Area Range (in channels)
Identification Enerqy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

7/7/2014 11:22:36 AM

AAR-158-04
AAR-158-04
8 Oz. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/7/2014 11:06:00 AM
7/1/2014 11:07:33 AM

900.0 seconds
900.8 seconds

Dead Time 0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@DV -+

oo

Nuclide
Name (keV)
AC-228 327.
338.
409
463.
583.
794
911.
964
969.
1587.

Enerqgy

64
32+

.51

00~
20*

.10

07+

.60

11+
90

Yield

(%)

4.
27.
5.
16.
3.

7/7/2014

Line MDA

{(pCi/Gram)

ONHEFRFENOUNN -

.2746E+4001
.0916E+000
.0667E+001
.1388E+000
.2681E+002
.3246E+001
.1725E+000
.T158E+001
.0684E+000
.0000E+000

11:22:37 AM

Nuclide MDA
{(pCi/Gram)

1.17E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

7.8824E+000
9.3130E+000
1.1102E+001
1.1227E+001
1.6505E+003
1.
9
4
8
0

0941E£+001

.4558E+000
.4161E+001
. 7655E+000
.0000E+Q00

Half-life too short to be able to perform the decay correction
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hodeok ok ok GAMMA SPECTRUM ANALYSTIS Hokok
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"ename: RE1lA

Report Generated On t 1/2/2014 7:48:16 AM
Sample Location : ARR-187-01
Sample Identification : AAR-187-01
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : B8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range {(in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/2/72014 7:32:00 AM
Acquisition Started : 71/2/2014 7:33:14 AM
Live Time : 900.0 seconds
Real Time : 900.7 seconds
Dead Time : 0.08 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency 1ID :



Nuclide MDA Report

®V %+

Bowonon

Nuclide
Name {keV)
AC-228 327.
338.
409.
463.
583.
764
911.
964 .
969.
1587.

Energy

64
32+
51
00+
20*

.70*

07+
60
11+
90

N
WD DD O8N W

—

1/2/2014

Line MDA

{pCi/Gram)

O = NN W

.5168E+001
.0653E+000
.1557E+001
.1934E+000
.7945E+002
.6924E+000
.3138E+000
.8177E+001
.2215E+000
.0000F+000

7:48:17 MM

Nuclide MDA
{pCi/Gram)

1.22E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

6.4867E+000
8.9753E+000
3.3903E+000
1.0083E+001
2.
1
1
3
1
0

3084E+003

..0481E+001
L0578E+001
.6750E+001
.0848E+001
.0000E+000

Half-life too short to be able to perform the decay correction
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lename: RE1A

Report Generated On : 7/2/2014 10:00:19 AM
Sample Location : ARR-187-02
Sample Identification : ARR-187-02
Sample Description 1 : 8 0z. Can
Sample Description 2 Crid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil Waste
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range {in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keVv
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/2/2014 9:44:00 AM
Acquisition Started : 7/2/2014 9:45:17 AM
Live Time : 900.0 seconds
Real Time : 900.7 seconds
Dead Time : 0.08 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

+

@V » +

[N I I

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794
911.
964.
969.
1587.

Energy

64
32*
51
0o*
20+

.10*

07+
60
11+
90

o

4.
27.

16.

Wovn

7/2/2014

Line MDA

(pCi/Gram)

QWNNENDAINN —

.6710E+001
. 1278E+000
.4279E+001
.8319E+000
.6535E+002
.7036E+000
.0998E+000
.0248E+001
.7934E+4000
.0000E+000

10:00:21 AM

Nuclide MDA
{(pCi/Gram)

2.10E+000

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

MDA value not calculated

Page 7

Activity

(pCi/Gram)

9.2195E+000
1.4098E+001
2.0006E+001
1.4597E+001
2.3785E+003
1.
1
5
1
0

3493E+001

.0904E+001
.0186E+001
.0091E+001
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS il

PR E NS E SRR RN SRR R R R RS E R AR AR R R R R R R EEREE AR SR N R EEEIEFREREREEIE TR TR EZTERE TR T

P 2

‘ename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

o LN -

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/2/2014 8:08:11 AM

AAR-187-03
AAR-187-03
8 0z. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 -~ 8192
3.000 keV

2.003E+002 Grams

7/2/2014 7:51:00 AM
1/2/2014 7:53:10 AM

900.0 seconds
900.6 seconds

0.06 %
Enerqgy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

®YV ++

Hnh

Nuclide

Name (keV

AC-228

794

911.

964

969.

1587

327.
338.
409.
463,
583.

Energy

)

64
32
51
00
20
.70
07
.60
11
.90

N
WOAHWU 3808w

y—

7/

(

O W N 3= W

2/2014

Line MDA
pCi/Gram)

.0019E+001
.3941E+000
.4921E+001
.5169E+000
.1361E+002
.0117E+001
.4145E+000
.2341E+001
.7167E+000
.0000E+000

8:08:12 AM

Nuclide MDA

(pCi/Gram)
2.41E+000

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

MDA value not calculated

Pa

({

8.

5
-6
-2

o

3.

3

2

3

0

ge 6

Activity
pCi/Gram)

8304E-001
.2552E+000
.6887E+000
.8437E+000
.71880E+002
2261E+000
.7387E+000
.0260E+001
.0586E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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whkbbhrd kbbb kb hhkrhdrdhhdbhddrrhbbbhdrdbddddrhhdbdbrbhbhdhbhAdhhhkhddhdhk bbbk kb ddkodk b dd

~¢lename: RE1A

neport Generated On :+ 7/1/2014 4:20:29 PM
Sample Location : AAR-187-04
Sample Identification : ARR-187-04
Sample Description 1 : 8 0z. Can

Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4

Sample Type ; Soil Waste

Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/1/2014 4:04:00 PM
Acquisition Started : 7/1/2014 4:05:27 PM
Live Time : 900.0 seconds
Real Time : 800.6 seconds
Dead Time : 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

™V -+

[

Nuclide
Name (keV)
AC-228 321
338.
409,
463,
583.
794
911,
964,
969.
1587.

Energy

.64*

32+
51

0o+
20*

.10%

07+
60
11+
30

Yield

(%)

3.
11.
2.
1
0.
4.
27.
5.
16.
3.

20
40
13

.40

14
60
70
20
60
71

7/1/2014

Line MDA

(pCi/Gram)

8.3769E+000

O M= e a0

.0402E+000
.1498E+001
.2836E+000
.4011E+002
.0466E+000
.0713E+000
. 7825E+001
.9678E+000
.0000E+000

4:20:30 PM

Nuclide MDA
{(pCi/Gram)

1.07E+000

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

MDA value not calculated

Pa

{

QW W WO = = et pd

ge 7

Activity
pCi./Gram)

.1254E+001
.0581E+001
.5869E+001
.0848E+001
.6116E+4003
.3135E+000
.7716E+000
. 9808E+001
.5774E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS e
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‘ename: REI1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

LI B

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acguisition Started

Live Time

7/22/2014 3:31:51 PM

aar-188-01
AAR188-01
8 0z. Can
GRID CLEARANCE

Soil

8 Oz. Can

5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/22/2014 3:16:00 PM
7/22/2014 3:16:50 PM

900.0 seconds

Real Time 900.5 seconds
Dead Time 0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

m vV * 4+

Nuclide Energy Yield

Name {keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964.60 5.20
969.11 16.60
1587.90 3.71

7/22/2014

Line MDA

{(pCi/Gram)

ONWVFONWUBEDNN

.7201E+000
.2834E+000
.1738E+001
. 7086E+000
.4805E+002
.5576E+000
.6537E+000
.2051E+000
.8401E+000
.0000E+000

3:

31:52 M

Nuclide MDA

(pCi/Gram)
1.65E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

-1

4
~4

.3736E+000
~-7.

9.

1.
-7.
-1.

2.
.8765E+000
.3698E~-002
0.

3670E~-001
9116E+000
7073E+000
2021E+001
0354E+001
2971E+000

0000E+000

Half-life too short to be able to perform the decay correction
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“ename: RElA

Report Generated On 7/22/2014 3:49:17 PM
Sample Location : AAR-188-02

Sample Identification : AAR188-02

Sample Description : 8 0z. Can

Sample Description GRID CLEARANCE
Sample Description

Sample Description

£

Sample Type Soil

Sample Geometry 8 0z. Can
Peak Locate Threshold 5.00

Peak Locate Range (in channels) 40 - 8192
Peak Area Range (in channels) 40 - 8192
Identification Energy Tolerance 3.000 keV

Sample Size

2.003E+002 Grams

7/22/2014
7/22/2014

3:33:00 PM
3:34:16 PM

Sample Taken On
Acquisition Started

900.0 seconds
900.6 seconds

Live Time
Real Time

Dead Time 0.07 %

6/4/2008
5/23/2008

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



Nuclide MDA Report

CRARE

mwnu

Nuclide Enerqgy Yiel

Name (keV) (%)

AC-228 327.64 3
338.32 11
409.51 2
463.00 4
583.20 0
794.70 q.
911.07 27.
964.60 5.
969.11 16.
1587.90 3.

d

20
60
71

7/

22/2014

Line MDA

(pCi/Gram)

ONORFR ING W

.0512E+000
.9932E+000
.3807E+000
.6459E+000
.1265E+002
.0410E+000
.6222E+000
. 9354E+000
.8115E4000
.0000E+000

3:49:19 PM

Nuclide MDA

{pCi/Gram)
1.62E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

3.

-7
-1

2378E+000

.5627E-001
-4974E-001
-3.
-3.
3.
7.
-6.
2.
0.

5403E+000
0707E+001
1221E-001
0320E-0062
1748E+000
4407E+000
0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA

SPECTRUM

* ok ok ok ke

ANALYSTIS

(AR A X S R R R R R R S R R R R R R R RS R A R RS A eE R E R R R R RS E TR AR LR R SR

"~ "lenare: RElA
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

S N

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

7722/20114 3:08:57 PM
AAR188-03

AAR118-03

8 O0z. Can

GRID CLEARANCE

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/22/2014
7/22/2014

2:53:00 PM
2:53:55 PM

900.0 seconds
900.6 seconds

0.07 %

6/4/2008
5/23/2008



Nuclide MDA Report

®V * +

Bononon

Nuclide Energy Yiel
Name (keV) (%)
AC-228 327.64 3.
338.32 11.
409.51 2.
463.00 4,
583.20 0.
794.70 4.
911.07 27.
964.60 5.
965.11 16.
1587.90 3.

d

7/22/2014

Line MDA

(pCi/Gram)

ONO=RANA=N N

.8920E+000
.1350E+000
.3189E+001
.5728E+000
.2794E+002
.8251E+000
.5901E+000
.5615E+000
.8401E+000
.0000E+000

:08:58 PM

Nuclide MDA
(pCi/Gram)

1.59E+000

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

MDA value not calculated

Page 6

Activity
{pCi/Gram)

2.
7.
4.
7.
1.
-2.
2.
-1.
3.
0.

5918E+000
2289E-001
3761E+4000
9603K+000
5909E+002
3393E+000
1096E+000
3452E+001
8130E+000
0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS dokok
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LR AW

‘ename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

Peak Locate Range {(in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/22/2014 2:23:06 PM

AAR-188-04
AAR-188-04
8 Oz. Can
Grid Clearance

Soil
8 0Oz. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/22/2014 2:07:00 PM
7/22/2014 2:08:04 pPM

900.0 seconds

900.8 seconds
0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nu ‘lide MDA Report

@V * -+

Nuclide Energy Yield

Name (keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964.60 5.20
969.11 16.60
1587.90 3.71

nuuyt

7/22/2014

Line MDA

{(pCi/Gram)

ONWHF WOV~ DX

-4379E+000
.8582E+000
.2793E+001
.7833E+000
.8374E+002
.2155E+000
.9123E+000
.4664E+000
.9514E+000
.0000E+000

2:23:08 PM

Nuclide MDA
(pCi/Gram)

1.91E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-2.

ONSWOHWWH

0761E+000

. 9929E+000
.2035E+000
.1065E+000
.9534E+002
.3500E+000
.9148E~-001
.2241E+000
.7553E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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SPECTRUM
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ANALYSTIS

A AR E R A A E R R A RS R R R A R R S R R R RS A R R RN R R RN RN R R R e R E R RS

‘ename: RE1A
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

=W N

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Enerqgy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

7/7/2014 10:07:42 AM
AAR-189-01

AAR-189-01

8 0z. Can

Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/7/2014
1/7/2014

9:51:00 AM
9:52:40 AM

900.0 seconds
900.6 seconds

0.07 %

6/4/2008
5/23/2008



Nuclide MDA Report

@V v+

ononou

Nuclide Energy Yiel

Name {keV) (%)

AC-228 327.64 3
338.32 11
409.51 2
463.00 4
583.20 0
794.70 4
911.07 27.
964.60 5.
969.11 16.
1587.90 3.

d

160

10
20
60
71

7/

7/2014

Line MDA

(pCi/Gram)

QWO OWWOF NI

.8920E+000
.6360E+000
.3479E+001
.4100E+000
.2399E+002
.3722E+000
.8304E+000
.9670E+000
.1615E+000
.0000E+000

10:07:43 AM

Nuclide MDA

(pCi/Gram)
1.83E+Q00

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-9.
2.
~7.

i
O WO N

6379E-001
1132E+000
0788E+000

. 7765E+000
.2246E+002
.1032E+001
.9936E-002
.3450E+000
.8077E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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"ename: RElA

Report Generated On : 7/7/2014 10:27:35 AM
Sample Location : AAR-189-02
Sample Identification : AAR-189-02
Sample Description 1 : 8 0z. Can

Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4

Sample Type ¢ Soil

Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - B192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/71/2014 10:11:00 AM
Acquisition Started : 1/7/2014 10:12:34 aM
Live Time : 900.0 seconds
Real Time : 900.7 seconds
Dead Time : 0.08 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@DV * +

L I |

Nuclide
Name (keV)
327.
338.
409,
463,
583.
794
911.
964
969.

AC-228

1587.

Energy

64
32*
51
0Q
20*

.70

07+

.60

11*
20

7/7/2014

Line MDA

(pCi/Gram)

O+ b 1 b O N

.2505E+001
.1187E+000
.7861E+001
.2135E+000
.9553E+002
.1883E+001
.5226E+000
.4688E+001
.7560E+000
.0000E+000

10:27:37 AM

Nuclide MDA
(pCi/Gram)

1.52E+4000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

QA NV WA W

.1060E+000
.0884E+000
.6331E+000
.8287E+000
.3064E+003
. 3588E+000
.0807E+000
.9372E+001
.3840E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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FTET ] GAMMA SPECTRUM ANALYSTIS el

IR R R R R R R R R R R R E E R R R R R R R R EREE R R R R R TR R R R

= lename: RE1lA
keport Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

7/7/2014 1:08:35 PM

ARR-189-03
ARR-189-03
8 0z. Can
Grid Clearance

Soil

8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/7/2014 12:53:00 PM
7/7/2014 12:53:33 PM

900.0 seconds
900.8 seconds

Dead Time 0.09 &
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Muclide MDA Report

DV * +

o

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794
911.
964.
969.
1587.

Energy

64
32+
51
00+
20*

.70+

07+
60
11+
90

Yield

oe

—

(oS ]
WO Joados W

s

7/7/2014

Line MDA

(pCi/Gram)

QUWNFHRWOWWOANWH

.5338E+001
.0468E+000
.3122E+001
.8386E+000
.3976E+002
.8303E+000
.0759E+000
.0477E+001
.1863E+000
.0000E+000

1:08:37 PM

Nuclide MDA
{pCi/Gram)

1.08E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

9.1932E+000
1.2246E+001
2.9235E+001
1.0322E+001
2.4090E+003
8.
1
5
1
0

1420E+000

.4222E+001
.5108E+001
.0807E+001
.0000E+000

Half-life too short to be able to perform the decay correction
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A GAMMA SPECTRUM ANALYSTIS hialtaid
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Filename: RE1A

i..port Generated On : 7/7/2014 9:49:21 AM
Sample Location : ABRR-189-04
Sample Identification : ARR-189-04
Sample Description 1 : 8 0z. Can

Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4

Sample Type : Soil

Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 1/7/2014 9:33:00 AM
Acquisition Started : 7/17/2014 9:34:19 AM
Live Time : 900.0 seconds
Real Time : 901.0 seconds
Dead Time : 0.11 %

Energy Calibration Used Done On 1 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency 1D :



Nuclide MDA Report

@V <+

[ | I

Nuclide
Name {keV)
AC-228

409.
463.
583.
794
911
964
969.
1587.

327.
338.

Energy

64+
32+
51

0o+
20"

10
.07
.60

11+
90

27.
5.
16.
3.

7/7/2014

Line MDA

{pCi/Gram)

QUWNHWYWWINWH

.0154E+001
.4391E+000
.6152E+001
.0975E+000
.4021E+002
.1543E+000
.0755E+000
.2742E+001
.3877E+000
.0000E+0Q00

9:49:23 AM

Nuclide MDA
(pCi/Gram)

1.08E+000

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

MDA value not calculated

Page 7

Activity

{(pCi/Gram)

O & = = N RS (0t

.2603E+001
.4297E+001
.6454E+001
.3399E+001
.8306E+003
.3178E+001
.5205E+001
. 1959E+001
.6000E+001
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA

SPECTRUM
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ANALYSTIS
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“'lename: RE1A
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

B L) N e

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency 1D

6/20/2014 5:00:31 PM

: AAR-216-01

8 0z. Can
Grid 216 Clearance

Grid cleanance
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

6/20/2014
6/20/2014

4:43:00 AM
4:45:29 PM

900.0 seconds
900.3 seconds

0.04 %

6/4/2008
5/23/2008



Nuclide MDA Report

@YV % =

[T |

Muclide Energy Yield

Name {(keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964 .60 5.20
969.11 16.60
1587.90 3.71

6/

{

ONDXEHEONOE DY

20/2014

Line MDA
pCi/Gram)

.6619E+000
.5947E+000
.1848E+001
.5190E+000
.7528E+002
.1170E+000
.7148E+000
.5615E+000
.8963E+000
.0000E+000

5:

00:32 PM

Nuclide MDA

{pCi/Gram)
1.71E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram}

-5.
9.

1567E+000
5163E-001

.3976E-001
.600%E+000
.1248E+001
.1211E+000
.8020E+000
.1052E+000
.1158E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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F*lename: RE1lA
heport Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

S W=

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

6/20/2014 6:00:49 PM

ABR-216-02
8 Oz. Can
Grid 216 Clearance

Grid clearance
8 Oz. Can

5.00
40 - 8192
40 - B192
3.000 keVv

2.003E+002 Grams

6/20/2014
6/20/2014

5:41:00 PM
5:45:47 PM

900.0 seconds
900.4 seconds

0.04 %

6/4/2008
5/23/2008



Nuclide MDA Report

@V O+

hnnh

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463.
583.

Energy
(kev)

64
32
51
00
20
.70
07
60
11
.90

Yield

—
oo

N o
WOV 8 O N W

$—

6/20/2014

Line MDA

{pCi/Gram)

oYW~ NO®

.5427E+000
. 992784000
.4038E+001
.8348E+000
.1519E+002
.5510E+000
.0032E+000
.5518E+000
.9240E+000
.0000E+000

6:

00:50 PM

Nuclide MDA

{pCi/Gram)

2.00E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

1.
3.
-1.
-1.
3.
5.
2.
-3.
-1.
0.

5348F+000
6395E+000
5473E+001
8073E-001
3610E+002
2379E+000
8261E+000
0296E+000
5195E4000
0000E+000

Half-life too short to be able to perform the decay correction
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bl GAMMA SPECTRUM ANALYSIS AA
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‘ename: RE1A

Report Generated On : 6/20/2014 5:18:48 pPM
Sample Location :
Sample Identification : AAR-216-03
Sample Description 1 : B8 0z. Can
Sample Description 2 : Grid 216 Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Grid cleanance
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range {in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 6/20/2014 5:03:00 PM
Acquisition Started : 6/20/2014 5:03:45 PM
Live Time : 900.0 seconds
Real Time : 801.4 seconds
Dead Time : 0.15 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

+

®V o+ -+

[ (I T

Nucl.ide
Name {keV)
AC-228 327.
338.
409.
463.
583.
794.
911.
964.
968.
1587.

Energy

64+
32+
51+
0o+
20+
70*
07+
60+
11

20

Yield

217.
5.
16.
3.

6/20/2014

Line MDA

{pCi/Gram)

O AaANFOMO=NDOW

.8193E+001
.9494E+000
.5677E+001
.5059E+001
.5000E+002
.1698E+001
.9255E+000
.6790E+000
.2105E+001
.0000E+000

5:18:49 PM

Nuclide MDA
(pCi/Gram)

2.93E+000

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

MDA value not calculated

Page 7

Activity

(pCi/Gram)

4.7639E+001
4.6635E4001
4.7908E+001
4.4352E+001
9.6063E+003
3.
4
1
3
0

918B4E+001

.6376E+001
.5969E+002
.1707E+001
.0000E+000

Half-life too short to be able to perform the decay correction
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Filename: RE1A

. .port Generated On : 6/20/2014 5:38:32 PM
Sample Location :

Sample Identification : AAR-216-04

Sample Description 1 : 8 0z. Can

Sample Description 2 Grid 216 Clearance
Sample Description 3
4

Sample Description

Sample Type ; Grid cleanance
Sample Geometry : B8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 6/20/2014 5:22:00 pM
Acquisition Started : 6/20/2014 5:23:30 PM
Live Time : 900.0 seconds
Real Time : 900.8 seconds
Dead Time : 0.09 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

DV r +

LI I I 1}

Nuclide
Name {keV)
AC-228 327.
338.
409.
463.
583.
7941
911
964
969.
1587.

Energy

64+
32*
51

00*
20*

.70*
.07+
.60*

11
90

Yield

(%)

—

N
WO e OSN W

—

6/20/2014

Line MDA

({pCi/Gram)

O~ BNDOCDS RN W

.2158E+001
.8213E+000
.8423E+001
. 9993E+000
.7942E+002
.7218E+000
.0246E+000
.9272E+000
.1720E+000
.0000E+000

5:38:34 PM

Nuclide MDA
(pCi/Gram)

2.02E+4000

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

MDA value not calculated

Page 7

Activity

(pCi/Gram)

OoONOANNWEUINDND

.7692E+001
.2244E+001
.4248F+001
.5198E+001
.9128E+003
.2133E+001
.0572E+001
.1571E+001
.8936E+001
.0000E+000

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



Fhhkhkhkbhbhhkhdbhdthd kb rhAhkdhhhbhdddrhhddbdrbrbhh bbbk rdbrd kb hrhbddrbfrhhdhhh bk ok ko
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"Yename: RE1A

Report Generated On : 6/24/2014 8:04:07 AM
Sample Location : 216-3

Sample Identification : 216-3

Sample Description 1 : 8 0z. Can

Sample Description 2 216-3 At 2 meters
Sample Description 3
Sample Description 4

Sample Type ; Grab

Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 6/24/2014 7:53:00 AM
Acquisition Started : 6/24/2014 7:54:06 AM
Live Time : 600.0 seconds
Real Time : 600.2 seconds
Dead Time : 0.04 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency 1D :



Nuclide MDA Report

DV + &

Nuclide Energy Yiel
Name (keV) (%)
AC-228 327.64 3.
338.32 11.
409.51 2.
463.00 4.
583.20 0.
794.70 4.
911.07 27.
964.60 5.
969.11 16
1587.90 3

6/24/2014

Line MDA

(pCi/Gram)

OO ds b wd N U

.7514E+001
.7661E+000
.5708BE+001
.4042E+001
.2676E+002
.6110E+001
.0754E+000
.9729E+001
.1791E+000
.0000E+000

8:04:09 AM

Nuclide MDA
(pCi/Gram)

4.08E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

CORWO OV &NON

.8774E+001
.4798E+000
.1486E+001
. 5087E+000
. 9078E+003
.8948E+000
.7450E+000
.3343E+001
. 9832E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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“'Vename: RE1A

Keport Generated On . : 6/24/2014 8:18:01 AM
Sample Location : 216-4
Sample Identification : 216-4
Sample Description 1 : B 0z. Can
Sample Description 2 216-4 At 2 meters
Sample Description 3
Sample Description 4 :
Sample Type : Grab
Sample Geometry : 8 0z. Can
Peak Locate Threshold ¢ 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range {in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 6/24/2014 8:07:00 AM
Acquisition Started : 6/24/2014 8:07:59 AM
Live Time : 600.0 seconds
Real Time : 600.3 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency 1D :



Nuclide MDA Report

®V * +

Nuclide
Name {keV)
AC-228 327.
338.
409.
463.
583.
794.
911.
964 .
969.
1587.

Energy

64
32
51
00
20

Yield

(%)

27.
5.
16.
3.

.60

70
20
60
71

6/24/2014

Line MDA

(pCi/Gram)

COUHWE N O -

.5160E+001
.1535E+000
.0218E+001
.2585E+001
.5468E+002
.5598E+001
.9777E+000
.8990E+001
.9750E+000
.0000E+000

8:18:02 AM

Nuclide MDA
{pCi/Gram)

3.98E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

1.
6.
-4,
-1.
9.
1.
7.
1.
S.
0.

2068E+001
5630E+000
1474E+4001
5473E+000
7667E+002
0607E+001
3618E+000
2448E+001
5883E+000
0000E+000

Half-life too short to be able to perform the decay correction
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Hokokkok GAMMA SPECTRUM ANALYSTIS *okox ok ok
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"ilename: RElA

weport Generated On : 7/1/2014 7:42:04 AM
Sample Location : ARR-217-1
Sample Identification : AAR-217-1
Sample Description 1 : 8 0z. Can

Sample Description 2 Grid Clearence
Sample Description 3
Sample Description 4

Sample Type + Soil

Sample Geometry : B O0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range {(in channels) : 40 - 8192
Identification Enerqgy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/1/2014 7:31:00 AM
Acquisition Started : 7/1/2014 7:32:03 AM
Live Time : 600.0 seconds
Real Time : 600.3 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

®V * +

nononou

Nuclide
Name (keV)
AC-228 327.
338.
109.
463.
583.
794,
911.
964.
969,
1587.

Energy

64
32
51

7/

{

O = N e s N B =

1/2014

Line MDA
pCi/Gram)

.1136E+001
.0150E+000
.0218E+001
.6560E+000
.4985E+002
.1473E+001
.5946E+000
.2698E+001
.9492E+000
.0000E+000

7:42:05 AM

Nuclide MDA

(pCi/Gram)
2.59E+000

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

MDA value not calculated

Page 6

{

OB FNOONE S L

Activity
pCi/Gram)

.0395E+000
.9121E+000
.8005E+001
.9241E+000
.3528E+002
.3307E+000
.6783E+000
.5807E+001
.8491E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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“'lename: RE1A

report Generated On : 7/1/2014 8:34:51 AM
Sample Location : AAR-217-2
Sample Identification : ARAR-217-2
Sample Description 1 : B8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Areca Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/1/2014 8:19:00 aM
Acquisition Started : 7/1/2014 8:19:49 AM
Live Time : 900.0 seconds
Real Time : 900.7 seconds
Dead Time : 0.07 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency 1D :



Nuclide MDA Report

™V ++

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794
911.
964
969.
1587.

Energy

64+
32+
51

00>
20+

.70+

07+

.60

11+
90

N
WoOUM~JdaOoOaN-W

[y

7/

(

QN OWU W

1/2014

Line MDA
pCi/Gram)

.0812E+000
.0493E+000
.9220E+001
.7978E+000
.0373E+002
.3805E+000
.5368E+000
.9543E+001
.3982E+000
.0000E+000

8:34:53 AM

Nuclide MDA

{pCi/Gram)
1.54E+000

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

MDA value not calculated

Page 6

O & 03N

(

o)

Activity
pCi/Gram)

L1214E+001
.0524E+001
.7972E+000
.5243E+000
.9251E+003
. 7460E+000
.1934E+000
-2229E+001
.0864E+001
.0000E+000

Half-1ife too short to be able to perform the decay correction
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'ename: REI1A
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

L DN e

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time

7/1/2014 10:33:51 AaM

AAR-217-3
AAR-217-3
8 0z. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kevVv

2.003E+002 Grans

7/1/2014 10:18:00 AM
7/1/2014 10:18:49 AM

300.0 seconds

Real Time 900.6 seconds
Dead Time 0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V o+

nang

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794
911.
964
969.
1587.

Energy

64*
32*
51

00+
20+

.70

o7+

.60

11*
90

N
WOUMdaOoOaNeWw

[

7/

{

ON s WA N WO

1/2014

Line MDA
pCi/Gram)

.9714E+000
.6545E+000
.0968E+001
.1900E+000
.4288BE+002
.4861E+4001
.5181E+000
.8686E+001
.6662E+000
.0000E+000

10:33:52 aM

Nuclide MDA

{pCi/Gram)

1.52E+000

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

MDA value not calculated

Pa

{

COWWHOFHWOF®O

ge 6

Activity
pCi/Gram)

.7284E+000
.1736E+001
.9314E+000
.1544E+001
.9097E+003
.0063E+000
.0053E+001
.9912E+001
.5662E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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“ename: RE1lA

Report Generated On ¢ 7/1/2014 10:15:59 AM
Sample Location : ARR-217-4
Sample Identification : ARAR-217-4
Sample Description 1 : 8 0z. Can
Sample Description 2 : Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/1/2014 10:00:00 AM
Acquisition Started : 7/1/2014 10:00:56 AM
Live Time : 900.0 seconds
Real Time : 900.9 seconds
Dead Time : 0.10 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

RV »+

o

Nuclide
Name {keV)
AC-228 327.
338.
409.
463.
583.
7914
911.
964
969.
1587.

Energy

64+
32~
51

oo~
20*

10+

07+

.60

11+
S0

Yield

- —
oP
—

N

—
WO D OD N W

7/1/2014

Line MDA

(pCi/Gram)

QWNMPOWON WM

.4663E+001
.8855E+000
.8423E+001
.7761E+000
.7882E+002
.1110E+000
.1624E+000
.6424E4001
.6842E+000
.0000E+000

10:16:00 AM

Nuclide MDA
(pCi/Gram)

2.16E+000

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

MDA value not calculated

Page 17

Activity

(pCi/Gram)

ONONN =W NN

.2716E+001
.1654E+001
.9612E+001
.8234E+001
.9369E+003
.9227E+001
.0571E+001
.0337E+001
.1459E+001
. 0000E+000

Half-life too short to be able to perform the decay correction
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tename: RElA

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

S N =

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

6/30/2014 4:53:56 PM

ARR-247-1
ARR-247-1
8 0z. Can
Grid Clearance 247-1

Soil

8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

6/30/2014 4:38:00 PM
6/30/2014 4:38:55 PM

900.0 seconds

900.4 seconds
0.04 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V *+

wonohon

Nuclide Energy Yiel
Name (keV) (%)
AC-228 327.64 3.
338.32 11.
109.51 2.
463.00 4.
583.20 0.
794.70 4.
911.07 27.
964.60 5.
969.11 16
1587.90 3

6/

{

ONNH NNV N

30/2014

Line MDA
pCi/Gram)

.1778E+000
.2513E+000
.2590E+001
.4100E+000
.3417E+002
.5510E+000
.5235E+000
.9645E+000
.4060E+000
.0000E+000

4:53:57 PM

Nuclide MDA

(pCi/Gram)
1.52E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-8.
1.
5.
4

-1.

-1
4
9.
1
0

2889E+000
0954E+000
1491E+000

.2226E-001

1662E+002

. 9999E+000
.9796E~-001

2205E+000

.2537E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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¥  =2npame: REI1A
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

oW

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time |

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

6/30/2014 4:34:02 PM
AAR-247-2

BAR-247-2

8 0z. Can

Grid Clearance 247-2

Soil

8 O0z. Can

5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

6/30/2014
6/30/2014

4:18:00 PM
4:19:00 PM

900.0 seconds
900.4 seconds

0.04 %

6/4/2008
5/23/2008



Nuclide MDA Report

YV ++

i onon

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463.
583.

Energy
{keV)

64
32
51
00
20
.70
07
60
11
.90

Yield

27.
5.
16.
3.

6/30/2014

Line MDA

{pCi/Gram)

OO N DR W

.0698E+001
.5273E+000
.5507E+001
.9863E+000
.3751E+002
.0673E+001
.6612E+000
.3569E+001
.1763E+000
.0000E+000

4:34:04 PM

Nuclide MDA
{(pCi/Gram)

2.66E+000

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

MDA value not calculated

Page 6

Qs = U= O

Activity

(pCi/Gram)

2.
.9987E+000
.5946E+001
.3311E+000
.9461E+002
.1413E+001
.6546E+000
.5972E+001
.9198E+000
.0000E+000

2104E+000

Half-life too short to be able to perform the decay correction
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GAMMA

SPECTRUM

kx4 kA

ANALYSTIS

bk kddke b hhkdhdhrhkhhbhkbhhhhrdhrhhhhkhhdhbhdbhhbhbhhbbhbhdbbhbhddhhhkbhbdbdhhhhhhbdhhdddtt

"ilename: RElA
neport Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

oW N =

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Pead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency 1ID

6/30/2014 5:12:35 PM
ARR-247-3

AAR-247-3

8 Oz. Can

Grid Clearance 247-3

Soil
8 O0z. Can
5.00
40 ~ 8192
40 - 8192
3.000 kev

2.003E+002 Grams

6/30/2014
6/30/2014

4:56:00 PM
4:57:34 PM

900.0 seconds
900.4 seconds

0.04 %

6/4/2008
5/23/2008



Nuclide MDA Report

@V * +

Nuclide
Name {keV)
AC-228 327.
338.
409.
463.
583.
794
911.
964.
969.
1587.

Energy

64
32
51
00
20

.70

07
60
11
90

4.
27.
5.
16.
3.

6/

30/2014

Line MDA

(pCi/Gram)

ONO NN

.4843E+000
.2351E+000
.1401E+001
.7086E+000
.4417E+002
.7272E+000
.4830E+000
.8435E+000
.8115E+000
.0000E+000

5:12:36 PM

Nuclide
{pCi/Gram)

1.49E+000

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

MDA value not calculated

MDA

Page 6

Activity

(pCi/Gram)

-4.
-1.
-4,
-8.

2.
-9.
-3.

3.
.8272E-001
c.

9

3898E-001
5307E-002
41091E+000
2728E-003
4117E+002
5535E+000
3087E-001
2272E+000

0000E+000

Half-life too short to be able to perform the decay correction
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Filename: RE1A

heport Generated On : 6/30/2014 5:34:33 PM
Sample Location : ARR-247-4
Sample Identification : AAR-247-14
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance 247-4
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : B 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range {(in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 6/30/2014 5:18:00 PM
Acquisition Started : 6/30/2014 5:19:32 PM
Live Time : 800.0 seconds
Real Time : 900.4 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

DV x +

U T I

Nuclide
Name

AC-228

794
911
964

969.

1587

327.
338.
409,
463.
583.

Energy
{keV)

64
32
51
00
20
.10
.07
.60
11
.90

Yield

(%)

bt N
WAL ~I20N

.20
.40
.13
.40
.14
.60
.70
.20
.60
71

6/30/2014

Line MDA

(pCi/Gram)

ONVW~OWAFND

.1698E+000
. 7560E+000
.3189E+001
.2427E+000
.2399E+002
.3844E+000
.9518E+000
.4664E+000
.9785E+000
.0000E+000

5:34:34 PM

Nuclide MDA
{pCi/Gram)

1.95E+000

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

MDA value not calculated

Page 6

QR ONMFNFREPO

Activity

(pCi/Gram)

2.
.2975E-001
.0811E+001
.44777E-001
.2630E+002
.0990E+001
.0481E+200
.1095E+000
.4831E+000
.0000E+000

0548E+000

Half-life too short to be able to perform the decay correction
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‘ename: RE1A

Report Generated On : 7/15/2014 10:16:57 AM
Sample Location : BAR-265-01
Sample Identification ¢ AAR-265-01
Sample Description 1 : 8 0z. Can

Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4

Sample Type ; Soil

Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 ~ 8192
Peak Area Range {in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On T 1/15/2014 10:01:00 AM
Acquisition Started : 7/15/2014 10:01:55 AM
Live Time : 900.0 seconds
Real Time : 900.6 seconds
Dead Time : 0.07 %

Enerqgy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V * +

Nuclide Energy Yield
Name (keV) (%)
AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964.60 5.20
969.11 16.60
1587.90 3.71

[T

7/15/2014

Line MDA

(pCi/Gram)

OND = DU NG

.9870E+000
.0654E+000
.0693E+001
.6459E+000
.2794E+002
.4715E+000
.5235E+000
.7506E+000
.7533E+000
.0000E+000

10:16:59 AM

Nuclide MDA
(pCi/Gram)

1.52E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

-6.
-5.
-3.

9.

1.
.0893E+000
1.
.0262E+000

1
-1

-3.
0.

7052E+000
7533E-002
0073E+000
1102E-001
0432E+002

9221E+000

3686E-001
0000E+000

Half-life too short to be able to perform the decay correction
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ename: RE1A

Report Generated On : 7/15/2014 9:59:17 AM
Sample Location : AAR-265-02
Sample Identification : AAR-265-02
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type + Monizite Sand
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range {(in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 1/15/2014 9:43:00 AM
Acquisition Started : 7/15/2014 9:44:15 AM
Live Time : 900.0 seconds
Real Time : 900.6 seconds
Dead Time : 0.07 &

Enerqgy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report
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Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463.
583.

Energy
{keV)

64
32
51
00
20
.70
07
60
11
.90

Yield

o0
—

=

38 ]
WAL JdD O8N W

[y

.20
.40
.13
.40
.14
.60
.70
.20
.60
.71

7/15/2014

Line MDA

(pCi/Gram)

QWWUMNDNOFMNN®D

.0599E+000
.6086E+000
.2383E+001
.8348E+000
. 9833E+002
.2072E+000
.1730E+000
. 9670E+000
.1104E+000
.0000E+000

9:59:18 AM

Nuclide MDA
(pCi/Gram)

2.17E+000

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

MDA value not calculated

Page 6

ONOWRH S VT — &

Activity

{pCi/Gram)

.8978E+000
.0076E+000
.2949E+000
.3310E+000
.9749E+002
.4211E+000
.3878E+000
.7559E+000
.0101E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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~'lename: RE1A

Report Generated On s 7/18/2014 3:39:26 PM
Sample Location : ARR-265-03
Sample Identification : AAR-265-03
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold ¢ 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/18/2014 3:23:00 PM
Acquisition Started : 7/18/2014 3:24:25 PM
Live Time : 900.0 seconds
Real Time : 900.6 seconds
Dead Time : 0.07 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency 1D :



Nurclide MDA Report

@V ¢ +

[ (I

Nuclide

Name (keV)

AC-228

327.
338.
409.
163.
583.
794 .
911.
964.
969.
1587.

Energy

64
32

Yield

(%)

3.
11.
2.
4.
0.
4.
27.
5.
16.
3.

7/18/2014

Line MDA

(pCi/Gram)

COWrHENIWAHFNDD

.8490E+000
.9927E+000
.4486E+001
.7833E+000
.7969E4002
.8106E+000
.2303E+000
.1538E+001
.5865E+000
.0000E+000

3:39:27 PM

Nuclide MDA
(pCi/Gram)

2.23E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

1.
1.
1.
-1.
7.
1.
3.
2.
5.
0.

1201E+000
1389E+000
0427E+001
0960E+001
9543E+002
1596E+000
6317E+000
0549E+001
1354E+000
0000E+000

Half-1life too short to be able to perform the decay correction
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“ename: RELA

Report Generated On : 7/15/2014 10:34:09 AM
Sample Location : ARR-265-04
Sample Identification : AAR-265-04

8 0z. Can
Grid Clearance

Sample Description
Sample Description
Sample Description
Sample Description :
Sample Type : Soil

=W N

Sample Geometry | : B 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range {in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/15/2014 10:18:00 AM
Acquisition Started : 7/15/72014 10:19:07 AM
Live Time : 900.0 seconds
Real Time : 800.6 seconds
Dead Time : 0.07 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@™V %

Nuclide Energy Yiel
Name (keV) (%)
AC-228 327.64 3.
338.32 11.
409.51 2.
463.00 4.
583.20 0.
794.70 4.
911.07 27.
964.60 5.
969.11 16.
1587.90 3.

d

7/15/2014

Line MDA

(pCi/Gram)

OQWrRNWOWW WK

.0150E+001
.1777E+000
.4219E+001
.3900E+000
.5167E+002
.8263E+000
.3936E+000
.1812E+001
.5420E+000
.0000E+000

10:34:11 AM

Nuclide MDA
{(pCi/Gram)

2.39E+000

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

MDA wvalue not calculated

Page 6

Activity
(pCi/Gram)

1.
4.
-1.
9.
5.
5.
5.
1.
3.
0.

3338E+001
5762E+000
5271E+001
0683E+000
7951E+002
4183E+000
0630E+000
6995E+001
8751E+000
0C00E+00Q

Half-life too short to be able to perform the decay correction
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Filename: RE1A

«..port Generated On : 7/19/2014 9:24:52 AM
Sample Location : ARR-266-01
Sample Identification : AAR-266-01
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold ¢ 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/19/2014 9:09:00 AM
Acquisition Started : 7/19/2014 9:09:50 AM
Live Time : 900.0 seconds
Real Time : 900.7 seconds
Dead Time : 0.08 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V * +

[

Nuclide
Name

AC-228

794

911.
264 .
969.

1587

327.
338.
4089,
463.
583.

Energy
(keV)

64
32
51
0o
20
.70
07
60
11
.90

Yield

27.

5.
16.
3.

7/19/2014

Line MDA

(pCi/Gram)

ONOM=-INLPFE N

.4241E+000
.0654E+000
.3479E+001
.7086E+000
.4221E+4002
.5510E+000
.71736E+000
.8435E+000
.8115E+000
.0000E+000

9:24:53 AM

Nuclide MDA
(pCi/Gram)

1.77E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

-2.
.0356E+000
.1137E+000
.1996E-001
.3343E+002
.5609E+000
.6722E+000
.2103E+000
.5232E-001
.0000E+000

SwNhunEH =

9564E+000

Half-life too short to be able to perform the decay correction
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T lename: REI1A

keport Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

W N e

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

7/19/2014 9:51:40 AM
ABR-266-02

AAR-266-02

8 0z. Can

Grid Clearance

Soil
8 Cz. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/19/2014
7/19/2014

9:35:00 AM
9:36:38 AM

900.0 seconds
900.7 seconds

0.08 %

6/4/2008
5/23/72008



Nuclide MDA Report

DV » +

B nnn

Nuclide
Name {keV)
327.
338.
409,
463.
583.
794
911.
9641.
969.
1587.

AC-228

Energy

64
32
51
00
20

.70

07
60
11
90

Yield

(%)

27.
5.
16.
3.

7/19/2014

Line MDA

{pCi/Gram)

QONORONOE N I

.4241E+000
.6086E+000
.2065E+001
.6261E+000
.8039E+002
.2963E+000
.6846E+000
.0263E+000
.1826E+000
.0000E+000

9:51:41 AM

Nuclide MDA
(pCi/Gram)

1.68E+0G0

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

MDA value not calculated

Page 6

Activity

{(pCi/Gram)

-1

3.
-2.

-7

3.

-1
-1

7.

-1

0.

.4748E+000
9884E+000
2129E+001
.3835E-001
41685E+002
.8544E+0C1
.8577E+000
5353E+000
.6851E+000
0000E+000

Half-life tco short to be able to perform the decay correction



(AR A SRR RS R R R R R R R R R AR R AR R R R R R R R R S R R R T R R R

*akxk GAMMA SPECTRUM ANALYSTIS *okkok ok

Ak kdkhkdkhdkhdhkrdhkdhbh b hdh kbbb bhddbbh kb bk hddhddhhrhhdhkhokdhkdbhkhdddkddohk btk hd

‘ename: RE1A
Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

=W

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tclerance

Sample Size

Sample Taken On
Acquisition Started

Live Time

7/19/2014 10:10:33 AM

ARR~-266-03
ARR-266-03

8 0z. Can

Grid Clearance

Soil
8 Oz. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/1%/2014 9:54:00 AM
7/19/2014 9:55:32 AM

900.0 seconds

Real Time 900.6 seconds
Dead Time 0.07 %
Enerqgy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

WYV *

it 0l

Nuclide
Name

AC-228

794

911.

964

969.

1587

327.
338.
409.
463.
583.

Energy
(keV)

64
32
51
00
20
.70
07
.60
11
.90

4.
27.
5.
16.
3.

7/

19/2014

Line MDA

(pCi/Gram)

OQWHEMNOW-LHND

.0599E+000
.5947E+000
.3574E+001
.2812E+000
.0611E+002
.7272E+000
.1020E+000
.0128E+001
.1867E+000
.0000E+000

10:10:34 AM

Nuclide MDA

(pCi/Gram)
2.10E+000

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

MDA value not calculated

Pa

(

8.
1.
5.
-3.

[
OCVwwWwwirr W

ge 6

Activity
pCi/Gram)

2063E+000
9522E+000
8022E+000
7132E-001
.6262E+002
.3885E+001
.1571E+000
.5353E+0060
.0091E-001
.0000E+000

Half-life too short to be able to perform the decay correction
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"ename: RE1A
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

& W N =

Peak Locate Threshold

Peak Locate Range {in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

7/19/2014 10:28:22 AM

ARR-266-04
AMAR-266-04
8 Oz. Can
Grid Clearance

Soil

8 Oz. Can

5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/19/2014 10:12:00 AM
7/19/2014 10:13:21 AM

Live Time 900.0 seconds
Real Time 900.7 seconds
Dead Time 0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency 1D



Nuclide MDA Report

@DV + +

Nuclide
Name

AC-228

338

409.
463.
583.

794

911.
964.
969.

1587

327.

Energy
(keV)

64
.32
51
00
20
.70
07
60
11
.90

P
~

—

N
WG D200 N—W

—

Yield

.20
.40
.13
.40
.14
.60
.70
.20
.60
.71

7/19/2014

Line MDA

{(pCi/Gram)

OWr N W~ NW

.5694E+000
.8582E+000
.4835E+001
.6090E+000
.8213E+002
.0329E+001
.3081E+000
.1745E+001
.7590E+000
.Q000E+000

10:

28:23 AM

Nuclide MDA
{pCi./Gram)

2.31E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram}

7.3887E+000

-7.

~1

-4.

[}

-3.
1

o+

2098E-001

.8312E+000

4735E+000

.5039E+002

8008E-001

.8119E+000
.1097E+001
.6057E+000
.0000£E+000

Half-life too short to be able to perform the decay correction
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" "lename: REIA

Report Generated On : 7/18/2014 3:19:14 PM
Sample Location : AAR-283-01
Sample Identification : AAR-283-01
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/18/2014 2:17:00 PM
BAcguisition Started 1 1/18/2014 3:04:13 PM
Live Time : 900.0 seconds
Real Time H 900.5 seconds
Dead Time : 0.06 %
Energy Calibration Used Done On : 6/4/2008
Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID :



Nuclide MDA Report

™V » -+

a4 nn

Nuclide

Name {keV

AC-228

794
911

964.
969.

1587

327.
338.
409.
463,
583.

Energy

)

64
32
51
00
20
.70
.07
60
11
.90

Yield

(%)

27.
5.
16.
3.

1/

{

OO WOWN G- N~

18/2014

Line MDA
pCi/Gram)

.1778E+000
.3920E+000
.2065E+001
.2990E+000
.6653E+002
.2943E+000
.8304E+000
.1506E+000
.7533E+000
.0000E+000

3:19:16 PM

Nuclide MDA

{pCi/Gram)

1.83E+000

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

MDA value not calculated

Pa

(

-1
1
1
3
2
2.
2
1
9
0

ge 6

Activity
pCi/Gram)

.3097E+000
.0587E+000
.1823E+000
.7369E+000
. 9609E+002
8916E+000
.1359E+000
.1328E+001
.3252E-001
.0000E+000

Half-life too short to be able to perform the decay correction
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‘ename: RE1lA

Report Generated On : 7/15/2014 9:36:27 AM
Sample Location : ARR-283-02
Sample Identification : AAR-283-02
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Monizite Sand
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/15/2014 9:20:00 AM
Acguisition Started : 7/15/2014 9:21:26 AM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time ‘s 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

DV % +

i nan

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463.
583.

Energy
{keV)

64
32
51
00
20
.70
07
60
11
.80

Yield

(%)

27.
5.
16.
3.

1/

1572014

Line MDA

(pCi/Gram)

OMNDH O NS

.1148E+000
.1857E+000
.1171E+001
.9524E+000
.5186E+002
.8251E+000
.6062E+000
.4652E+000
.6635E+000
.0000E+000

9:

36:28 AM

Nuclide MDA

(pCi/Gram)
1.61E+0Q00

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

MDA value not calculated

Page 6

Activity
{(pCi/Gram)

-5.
4
4

-8.

-5.
3.
8.

-4.
6.
0.

41246E+000

.3383E-001
.7494E+000

2805E-001
9320E+001
5971E+000
0104E-001
9626E+000
8385E-001
000OE+000

Half-life too short to be able to perform the decay correction
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“ename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

[ VS IR O

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range {in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/19/2014 9:05:27 AM

AAR~283-03
AAR-283-03
8 Oz. Can
Grid Clearance

Soil
8 Oz. Can
5.00
40 - 8192
40 - 81982
3.000 keV

2.003E+002 Granms

7/19/2014 8:49:00 AM
7/19/2014 8:50:26 AM

800.0 seconds

900.7 seconds
0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On 1 5/23/2008

Efficiency ID



Nuclide MDA Report

@DV ¢+

Nuclide
Name

AC-228

794

911.

964

969.

1587

327.
338.
409.
463.
583.

Energy
(keV)

64
32
51
00
20
.70
07
.60
11
.90

27.
5.
16.
3.

1/

({

ON~d-=DNOYFDN©

19/2014

Line MDA
pCi/Gram)

.0599E+000
.2674E+000
.0569E+001
.2427E4+000
.2153E+002
.2072E+000
.6222E+000
.9645E+000
.5703E+000
.0000E+000

9:05:28 AM

Nuclide MDA
{pCi/Gram)

1.62E+4000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

O WO b = b 3 e e

.4472E+000
.18B3E+000
.1284E+000
.6504E+000
.1817E+001
.02%0E+000
.4964E+000
.9132E+000
.1684E-001
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS il
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LR R R ]

lename: RE1lA

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

S W=

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/15/2014 9:18:17 aM

AAR~283-04
AAR-283-04
8 0z. Can
Grid Clearance

Monizite Sand
8 0Oz. Can
5.00
40 - 8192
40 - 8192
3.000 kev
2.003E+002 Grams

7/15/72014 9:02:00 AM
7/15/2014 9:03:15 AM

900.0 seconds

900.6 seconds
0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

DV * +

tunnn

Nuclide
Name {(keV)
AC-228 327.

338.

409.

463,
583.
794

911.
964.

969.
1587,

Energy

64
32
51
00
20

.70

07
60
11
90

N
WAL IO aNN~W

et

7/15/2014

Line MDA

(pCi/Gram)

ONDF N ND®

.3850E+000
.2834E+000
.2278E+001
.1858E+000
.7182E+002
.4715E+000
.6062E+000
.6566E+000
.7237E+000
.0000E+000

9

:18:18 AM

Nuclide MDA

{pCi/Gram)
1.61E+000

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

MDA value not calculated

Page 6

Activity
(pCi/Gram)

7.
S.
-1.
3.
2.
7.
1.
~1.
4.
0.

7511E+000
6583E-001
7470E+000
1871E+000
4053E+002
9259E+000
4431E+000
2749E+000
4801E-001
0000E+000

Half-life too short to be able to perform the decay correction
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Fokokk ok GAMMA SPECTRUM ANALYSIS dokokokok

LE SRS S RS SR A RS A SRS S RS SRR RN RE RS S LRSS AR SRR XEARARRESRAARRERE SRR EEEEENE]

“ename: RElA

Report Generated On : 7/15/2014 8:56:10 AM
Sample Location : AAR-284-01
Sample Identification : ARR-284-01
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Monizite Sand
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/15/2014 8:40:00 AM
Acquisition Started + 7/15/2014 8:41:09 AM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.06 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V * +

Nuclide
Name

Energy Yiel

(keV)

—
oe
-~

AC-228 327.64
338.32
409.51
463.
583.
794.
911.
964.
969.11

1587.

[

o N
-~ (e
N
WO U 18 O N W

—

d

7/15/2014

Line MDA

(pCi/Gram)

QNOO~ONU N

.4241E+000
.1179E+000
.1738E+001
.6459E+000
.4612E+002
.8106E+000
.6692E+000
.3676E+000
.6328E+000
.0000E+000

8:56:11 AM

Nuclide MDA
(pCi/Gram)

1.67E+000

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

MDA value not calculated

‘Page 6

Activity

(pCi/Gram)

.1865E-001
.9887E-001
.3090E+000
. 9852E+000
.4534E+001
.2610E+000
.5401E-001
.3615E+000
.8789E-001
.0000E+000

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



hhkkkthkhkhkkhdrhhbhkdhbhohdhkddhdhhhhhhhhhkbhkhkhbkdrdhhkdhhbhhhdhhddbrhhdohbhhhddhbbhkddhhthih

dokokkk GAMMA SPECTRUM ANALYSTIS Forkk

R R R AR RS EEE SR RS SR R RS AR R R RS A A AR SR EEESEREE R EEEEEE EEEREEEEEEEEE RS

©*lename: RE1lA

keport Generated On : 7/14/2014 4:00:15 PM
Sample Location : ARR-284-02
Sample Identification : DAR-284-02
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type ¢ Soil
Sample Geometry : B 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels}) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/14/2014 3:43:00 PM
Acguisition Started : 7/14/2014 3:45:14 PM
Live Time : 900.0 seconds
Real Time : 900.5 seconds
Dead Time : 0.06 2

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

®V * +

Nuclide Energy Yield

Name (keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 4.40
583.20 0.14
794.70 4.60
911.07 27.70
964.60 5.20
969.11 16.60
1587.90 3.71

7/14/2014

Line MDA

(pCi/Gram)

ON M JINU =N

.17778E+000
.2023E+000
.2383E+001
.5824E+000
.1036E+002
.3516E+000
.4356E+000
.8435E+000
.7826E+000
.0000£+000

4:00:17 PM

Nuclide MDA
(pCi/Gram)

1.44E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

-1.
-7.

8.
=-2.
.0242E+002
.5317E+000
.0024E+000
.4516E+000
.0154E+000
.0000E+000

OB = o N

1848E+000
8144E-001
0181E+000
6059E-001

Half-life too short to be able to perform the decay correction
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* ok k ok GAMMA SPECTRUM ANALYSTIS Fok ok ek

AR RS R R R R R E R R L AR R RS SRR R R RSS2 A ARt d R R R R RS RARRRRR SRR RER R RS KRR

‘ename: RE1A
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

BN =

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time

7/19/2014 8:21:27 AM

ARR-284-03
AAR-284-03
8 0z. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/19/2014 8:05:00 AM
7/19/2014 8:06:26 AM

900.0 seconds

Real Time 900.6 seconds
Dead Time 0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

VvV + 4+

oo

Nuclide
Name

AC-228

794
911
964

969.

1587

327.
338.
409.
463,
583.

Energy
(keVv)

64
32
51
00
20
.70
.07
.60
11
.90

Yield

(%)

27.
5.
16.
3.

7/19/2014

Line MDA

(pCi/Gram)

QOMNOORF W == )

.4843E+000
.9371E+000
.0934E+001
.7706E+000
.2369E+002
.6485E+000
.4536E+000
.5615E+000
.4060E+000
.0000E+000

§:21:28 AM

Nuclide MDA
(pCi/Gram)

1.45E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

-1.
-2.
-
-1.
.2417E+002
. 7865E+000
.1644E-001
.1378E+000
.6525E+000
.0000E+000

ONAWHN

4007E+000
9567E-001
7090E+000
5302E+000

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



hhkhkdbhkhrhbhkhbhkdhhbhkdhhkthhhhhhhbbhhhhkbhhhkhxhhrrhdbhhhkvdhkhhkkrhohhkhkihbhbdhbrhrhdkdhhhhadi

b GAMMA SPECTRUM ANALYSTIS *okok ek

IR R R E N R AR E AR AR R SRR R RS Rl Rt A R SR R s R AR E R RE AR RS L EERE R ENES T

“"lename: RE1A
Keport Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Taken On
Acquisition Started

Live Time

7/19/2014 8:47:26 AM

AAR-284-04
AAR-284-04
8 0z. Can
Grid Clearance

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 xev

2.003E+002 Grams

7/19/2014 8:31:00 AM
7/19/2014 8:32:25 AM

900.0 seconds

Real Time 900.6 seconds
Dead Time 0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V %+

=

=

Nuclide
Name (keV)

AC-228 327.

338.
409.
463.
583.
.10
.07
964.
969.

794
911

1587.

Energy

64
32
51
00
20

60
11
90

N L
WU IO N W

oy

7/19/2014

Line MDA

(pCi/Gram)

7.7778E+000

ONDO—, OGN

.1350E+000
.0934E+001
.4100E+000
.3621E+002
.0257E+000
.5404E+000
.9354E+000
.6328E+000
.0000E+000

8:47:27 AM

Nuclide MDA
{pCi/Gram)

1.54E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

.8522E+000
.3718E+000
.6581E+000
.7035E+000
.9366E+002
.5988E+000
.5084E-001
.6472E+000
.0096E-001
.0000E+000

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



hhh kbbb hhhhh hhhdbhkrhhkbbhhhbhbhhhhkhhdbdhhhkrhhhhhhkdhhhhhdbdhhhbhbhdhdrhkdhddhdhrthk

ok Ak GAMMA SPECTRUM ANALYSTS ek ko

dhhkhkhhhkdhhdihhkhkhdrhhhkhddbhrhdbdbrbhrhbrrddrhhdrhkbdrhrkrrhhhhbdhhrwdrhbdrhhdrd

F''ename: RE1lA

Report Generated On : 7/28/2014 12:52:45 PM
Sample Location : AAR072514-315-1
Sample Identification : CLEARENCE
Sample Description 1 : 8 0z. Can
Sample Description 2 : GRID 315-1
Sample Description 3
Sample Description 4 :
Sample Type : 80IL
Sample Geometry : 8 Oz. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/28/2014 12:37:00 AM
Acquisition Started : 7/28/2014 12:37:44 PM
Live Time : 900.0 seconds
Real Time : 900.6 seconds
Dead Time . : 0.07 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V ok 4

L U

Nuclide Energy Yiel
Name {keV) (%)
AC-228 327.64 3.
338.32 11.

409.51 2.

463.00 4.

583.20 0.

794.70 4,

911.07 27.

964.60 5.

969.11 16.

1587.90 3.

d

7/28/2014

Line MDA

(pCi/Gram)

ONDEONUNTHN I

.4241E+000
.5808E+000
.2590E+001
.7706E+000
.5747E+4+002
.5576E+000
.6062E+000
. 7506E+000
.6938E+000
.0000E+000

12:52:46 PM

Nuclide MDA
(pCi/Gram)

1.61E+000

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

MDA value not calculated

Page 6

-7.
.3657E+000
.3308E+001
.6434E+000
.0282E+001
.8568E+000
.0359E+000
.9637E+000
.6962E-001
.0000E+000

O U N b= d D bt s b

Activity

{(pCi/Gram)

2717E+000

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



hhkhkhhkbhhhbhhhhhhhddhbhrbrhbhhhdhhbhbbhbhkdhdhddbhdbhrrhkhrhrhhhbhhdbbwderdhdhdddikk

GAMMA SPECTRUM ANALYSTIS * ek ok

*hhkhhkhkhkhkhkhhhhhhhhhhhhkhkdbkdbrhhdhdhrhhddrhhhhrbbhbhrdhrdhbdbkbhhkbhdhhbdhhkhdbrdhhbrdbdrrk

¥k ok k ok

~lename: RE1lA

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

W N

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

1/28/2014 1:16:32 PM

ARR072514-315-2

CLEARENCE
8 0z. Can
GRID 315-2
SOIL
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/28/2014 1:01:00 PM
7/28/2014 1:01:31 PM

800.0 seconds
900.7 seconds

0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V » +

[ I

Nuclide
Name

AC-228

794

911.
964,
969.

1587

327.
338.
409.
463.
583.

Enerqgy
(keV)

64
32
51
00
20
.70
07
60
11
.90

= O

27.

w

16.

W

7/28/2014

Line MDA

(pCi/Gram)

ONDHEINOHNDE

.0043E+000
.4221E+000
.1627E+001
.1284E+000
.4022E+002
. 7447E+000
.6692E+000
.0673E+000
.4731E+000
.0000E+000

1:

16:33 PM

Nuclide MDA

(pCi/Gram)
1.67E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

.2422E+000
. 7989E-001
.8978E+000
.7244E-001
.7765E+002
.2918E+000
.5986E-001
.1408E+000
.0475E-001
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS gk ek

hkkhkkhdh bk bk hkhkhhhhdhdhhhhrdbbdddkbhdrrhbrdrddhhbbhbdbdhbhhdrddbhbbdbddhdhbdtdddtd

* % ok ok

ename: RE1lA

Report

Sample
Sample
Sample
Sample
Sample
*Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

) N

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/28/2014 1:32:44 PM

AAR072514-315-3

CLEARENCE
8 0z. Can
GRID 315-3
SO1L
8 0z. Can
5.00
410 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/28/2014 1:17:00 PM
7/28/2014 1:17:44 PM

900.0 seconds

8900.7 seconds
0.08 %
Energy Calibration Used Done On 1 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V ++

Nuclide Energy Yield

Name {keV) (%)

AC-228 327.64 3.20
338.32 11.40
409.51 2.13
463.00 1.40
583.20 0.14
794.70 4.60
911.07 27.170
964.60 5.20
969.11 16.60
1587.90 3.71

1/

{

ONdRERE N FHO

28/2014

Line MDA
pCi/Gram)

.5180E+000
.7142E+000
.2590E+001
.7086E+000
.4996E+002
.6485E+000
.189C0E+000
.7542E+000
.3367E+000
.0000E+000

1:32:45 PM

Nuclide MDA

{(pCi/Gram)
1.49E+000

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

MDA value not calculated

Page 6

{

3.
2.
7.
2.

1
2
4
8.
1
0

Activity
pCi/Gram)

5607E+000
7989E-002
4872E-001
0310E+000
.6595E+002
.0502E+000
.1020E-001
6936E+000
.9894E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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kA GAMMA SPECTRUM ANALYSIS *ok ok ok ok

dhkhkdkhkhkhkhkhdhrhhhbbkhhhhhhkkdhkhhdbdbhhhbrhrhhdhbrhddbhbdbhkddbhrdhibhhdkrdhbhrhhdhdddx

Filename: RE1A
..cport Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

W N

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time

7/28/2014 1:48:54 PM

: ARR072514-315-4

CLEARENCE
: 8 0z. Can
: GRID 315-4
SOIL
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/28/2014 1:33:00 PM
7/28/2014 1:33:53 PM

900.0 seconds

Real Time 900.7 seconds
Dead Time 0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

DV * +

Nuclide
Name

AC-228

794

911.

964

969.

1587

327.
338.
409.
463.
583.

Energy
{keV)

64
32
51
00
20
.70
07
.60
11
.90

Yield

(%)

27.
5.
16.
3.

.20
.40
.13
.40
.14
.60

70
20
60
71

7/

{

28/2014

Line MDA
pCi/Gram)

8.5427E+000

O NWM IO N

.3461E+000
.1287E+001
.1858E+000
.71870E+002
.4520E+000
.7445E+000
.2051E+000
.7826E+000
.0000E+000

1:48:55 pM

Nuclide MDA

(pCi/Gram)
1.74E+000

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

MDA value not calculated

Page 6

QNN O

{

Activity
pCi/Gram)

.6828E+000
.5511E+000
.2693E+000
.7720E+000
.6547E+002
.7006E+000
.3949E-001
.8348E+000
.2729E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA

SPECTRUM

E R R

ANALYSIS

Fh bbbk fphbrrdbhdbbbrhbddbbbibbhbb bbb bbb hhdhhbddhtdddbhhhbbhbbhdbhbddthhdhdhdddhhikd

"‘lename: RE1lA
keport Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

=N -

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

7/28/2014 8:11:45 AM
AAR07241-368-1
CLEARENCE

8 0z. Can

GRID 368-1

MONAZITE SAND
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/28/2014
7/28/2014

7:56:00 AM
7:56:44 MM

900.0 seconds
900.8 seconds

0.09 3

6/4/2008
5/23/2008



Nuclide MDA Report

@™V * +

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794,
911.
964.
969.
1587.

Energy

64
32
51
00
20

Yield

[

ey

N
WU N0 aN—W

—

7/28/2014

Line MDA

{pCi/Gram)

O Wk kb <JMNJ— N

.1698E+000
.4956E+000
.2793E+001
.0370E+000
.5375E+002
.6485E+000
.8581E+000
.0442E+001
.3812E+000
.0000E+000

8:11:47 AM

Nuclide MDA
(pCi/Gram)

1.86E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

~4.
-1.
.8898E+000
. 4395E+000
.7712E+002
.2148E+000
.1720E-001
.1645E+000
.9012E-001
.0000E+000

QN W & N0

5133E-~-001
4857E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS Hok ek

ddkkhkhkdhkdebkbdkhhkdhhdbhhhdeddhhkddbhhkdhhhdhdhdkhddhhkdodhdkdhdkdkdeddodk hokdhododkdeohdokodkk sk dkok ke k& k&

w ok ok ok

"' lename: REI1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description
Description
Description
Type
Geometry

=W

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/16/2014 1:52:00 PM

AAR-368-02
AAR-368-02
8 Oz. Can
Grid Clearance

Soil
8 Oz. Can
5.00 °
40 - 8192
40 - 8192
3.000 keV

-2.003E+002 Grams

7/16/2014 1:36:00 PM
7/16/2014 1:36:59 PM

900.0 seconds
900.5 seconds

0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Pone On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V + +

Nuclide Energy Yiel

Name {keV) (%)

AC-228 327.64 3
338.32 11
409.51 2
463.00 4
583.20 0
794.70 4.
911.07 27.
964.60 5.
969.11 16.
1587.90 3.

Bouon

d

7/16/2014

Line MDA

(pCi/Gram)

6.3771E+000

ON@DK ~JIN D =N

.0831E+000
.0934E+001
.7474E+000
.1036E+002
.3516E+000
.5064E+000
. 9354E+000
. 9240E+000
.0000E+0Q0

1:

52:01 PM

Nuclide MDA

{(pCi/Gram)
1.51E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

.6605E+000
.4735E+000
.8109E+000
.5588E+000
.1683E+002
.2158BE+000
.7727E-001
. 9886E+000
.7688E+000
.0000E+000

Half~life too short to be able to perform the decay correction
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‘ename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

Peak Locate Range
Peak Area Range
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time

(in channels)
{in channels)

7/28/2014 8:32:31 AM

AAR07241-368-3
CLEARENCE
8 0z. Can
GRID 368-3

MONAZITE SAND
8 0z. Can
5.00
40 ~ 8192
40 - 8192
3.000 keV
2.003E+002 Grams

7/28/2014 8:17:00 AM
7/28/2014 8§:17:30 AM

900.0 seconds

Real Time 900.8 seconds
Dead Time 0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

®V + 4+

monont

Nuclide Energy Yiel
Name (keV) (%)
AC-228 327.64 3.
338.32 11.
409.51 2.
463.00 4
583.20 0.
794.70 4.
911.07 27,
964.60 5.
969.11 16.
1587.90 3.

d

20
40
13

.40

14
60
70
20
60
71

7/28/2014

Line MDA

{pCi/Gram)

8.2242E+000

QOQWHHOWO N

.6767E+000
.3946E+001
.7833E+000
.0457E+002
.0559E+000
.8854E+000
.0595E+001
.2855E+000
.0000E+000

8:32:32 AM

Nuclide MDA
{pCi/Gram)

1.89E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

3.

1.
-3.
-2.

3.
-5.
.0472E+000
.3602E+000
.5903E+000
.0000E+000

ON~JW

3256E+000
7876E+000
7963E-001
13174000
2326E+002
2B895E+000

Half-1ife too short to be able to perform the decay correction
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Filename: RE1A

t..pPort

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description
Description
Description
Type
Geometry

B N

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/16/2014 2:13:42 PM

AAR-368-04
AAR-368-04
8 O0z. Can
Grid Clearance

Soil

8 0Oz. Can

5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/16/2014 1:58:00 PM
7/16/2014 1:58:40 PM

900.0 seconds
900.5 seconds

0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@DV o+ +

LU T T |

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794
911.
964
969.
1587.

Energy

64
32
51
00
20

.70

07

.60

11
90

27.
5.
16.
3.

.60

70
20
60
71

1/

(

QONOOH I N -

16/2014

Line MDA
pCi/Gram)

.6032E+000
.2351E+000
.0445E+001
.64538E+000
.4417E+002
.6485E+000
.4715E+000
. 7506E+000
.8115E+000
.0000E+000

2:

13:43 PM

Nuclide MDA

{(pCi/Gram}

1.47E+000

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

MDA value not calculated

Page 6

(

Activity
pCi/Gram)

.0030E+000
. 3909E-002
.1201E+000
.5180E+000
.2003E+001
.8108E+000
.182%E~001
.9850E+000
.7301E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS
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Filename: RELA

port Generated On 7/23/2014 2:18:15 PM
Sample Location ARR-369-1
Sample Identification AAR-369-1
Sample Description 8 O0z. Can

Sample Description GRID CLEARANCE
Sample Description

Sample Description

B N -

Sample Type SOIL WASTE
Sample Geometry 8 0z. Can
Peak Locate Threshold 5.00

Peak Locate Range {in channels) 40 - 8192
Peak Area Range (in channels) 40 - 8192
Identification Energy Tolerance 3.000 keVv

Sample Size

2.003E+002 Grams

7/23/2014
7/23/2014

2:02:00 PM
2:03:14 PM

Sample Taken On
Acquisition Started

900.0 seconds
900.6 seconds

Live Time
Real Time

Dead Time 0.07 %
Energy Calibration Used Done On 6/4/2008
Efficiency Calibration Used Done On 5/23/2008

Efficiency 1D



Nur:lide MDA Report

®V *+

Nuclide Energy

Name {keV)

AC-228 327.
338.
409.
463.
583.
794.
911.
964.
969.
1587.

11
90

Yield

{%)

4.
27.
5.
16.
3.

7/23/2014

Line MDA

{(pCi/Gram)

OWWOWr <IN N I

.8920E+000
.3461E+000
.2590E+001
.8348E+000
.6295E+002
.4520E+000
.7445E+000
.3802E+000
.0584E+000
.0000E+000

2:18:16 PM

Nuclide MDA

(pCi/Gram)

1.74E+000

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

MDA value not calculated

Page 6

Activity
{(pCi/Gram)

9.3859E+000
1.0656E+000
2.4052E+000
3.4942E+000
2.7914E+002
-9.4911E+000
2_.578B4E+000
4.8078E+000
6.0057C-001
0.0000E+000

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



I Z2 R R R R RS EE R A AR S A R R R R R R R R R R R R R R R E EE R R R R AR EE
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‘ename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

7/23/2014 2:52:50 PM

K
ARR-36¥-2
AAR-364-2
8 0z. Can
GRID CLEARANCE

SOIL WASTE
8 0Oz. Can

'5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/23/2014 2:37:00 pM
7/23/2014 2:37:49 PM

900.0 seconds
900.7 seconds

0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

®V % +

neun

Nuclide
Name {keV)
AC-228 327.
338.
409,
463.
583.
794
911.
964.
969.
1587.

Energy

64
32
51
00
20

.70

07
60
11
90

Yield

-
oe

3] [
WO U ~I& O N W

—

7/23/2014

Line MDA

(pCi/Gram)

CWWOUFONGFIND®

.0043E+000
.5100E+000
.1287E+001
.6790E+000
.2369E+002
.7272%+000
.6537E+000
.0263E+000
.0845E+000
.0000E+000

2:

52:51 PM

Nuclide MDA

(pCi/Gram)
1.65E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

2.

1.
-7.
.2404E+000
.8690E+001
.4062E+000
.5643E-001
.3029E-001
.5590E+000
.0000E+000

[ I e K o)

9925E+000
6094E+000
0435E-001

Half-life too short to be able to perform the decay correction
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*oakokk GAMMA SPECTRUM ANALYSTIS sl
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©:lename: RE1A

keport Generated On : 7/23/2014 2:01:08 PM
Sample Location : ARR-369-3

Sample Identification : ABR-369-3

Sample Description 1 : 8 O0z. Can

Sample Description 2 : GRID CLEARANCE

Sample Description 3
Sample Description {4 :
Sample Type : SOIL WASTE

Sample Geometry : B 0z. Can
Peak Locate Threshold + 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On ' : 7/23/2014 1:45:00 PM
Acgquisition Started 1 7/23/2014 1:46:07 PM
Live Time : 900.0 seconds
Real Time : 900.6 seconds
Dead Time : 0.07 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency 1D :



Nuclide MDA Report

®V % 4

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463.
583.

Energy
{keV)

64
32
31
00
20
.70
07
60
11
.90

N
WO ~NND OnN- W

-

7/23/2014

Line MDA

(pCi/Gram)

ONOFONG N

.5440E+000
.4221E+000
.2590E+001
.0703E+000
.4612E+002
.0257E+000
.6846E+000
.7506E+000
.7533E+000
.0000E+000

2:01:09 PM

Nuclide MDA
(pCi/Gram)

1.68E+000

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

MDA value not calculated

Page 6

Activity

{(pCi/Gram}

1.
-2.
-7.
.4756E+000

-2

-1.
. 3875E+000
.7276E-001
.3519E+000
.5643E+000
.0000E+000

OWw~oWw

3786E+000
7374E+000
1004E+000

5994E+002

Half-life too short to be able to perform the decay correction
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A GAMMA SPECTRUM ANALYSTIS ey

LA AR R RS SRR A A AR AR R R R A A SR SRR R R L R RS IR E SRR SR A SR BN EERER S E A EEE R R R RN LS R X RS

lename: RELA

Report Generated On i 7/23/2014 2:35:40 PM
Sample Location .+ ARR-369-4
Sample Identification : AAR-369-4
Sample Description 1 : 8 0z. Can

Sample Description 2 GRID CLEARANCE
Sample Description 3
Sample Description 4

Sample Type _ : SOIL WASTE

Sample Geometry : 8 Oz. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/23/2014 2:20:00 PM
Acquisition Started : 1/23/2014 2:20:39 PM
Live Time : 900.0 seconds
Real Time : 900.6 seconds
Dead Time : 0.07 &

Energy Calibration Used Done On T 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@V *++

I (I}

Nuclide
Name {keV)
327.
338.
409.
463.
583.
794
911.
964.
969.
1587.

AC-228

Energy

64
32
51
00
20

.70

07
60
11
90

S}
WO U -J O N

[

1/

(

ONOB=ONDWULF N

23/2014

Line MDA
pCi/Gram)

.9484E+000
.3615E+000
.2172E+001
. 7086E+000
.2153E+002
.4715E+000
.5404E+000
.1688E+000
.5060E+000
.0000E+000

2:35:41 PM

Nuclide MDA

{pCi/Gram)
1.54E+000

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

MDA value not calculated

Pa

{

ge 6

Activity
pCi/Gram)

.7T447E+000
.0432E+000
.9930E+000
.6225E+000
.2052E+002
.1656E-001
.672BE~-001
.0086E+000
.9012E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS rhahw

LR A A A S S AR SRR AR R R LR RS B R R E R EE SRR R E R R EE RS R R R AR E AR E R EREE R E RS E R EEE K E R R E R

Filename: RE1A

t..port Generated On : 7/23/2014 12:22:48 PM
Sample Location : AAR-370-01
Sample Identification : AAR-370-01
Sample Description 1 : B8 0z. Can
Sample Description 2 GRID CLEARANCE
Sample Description 3
Sample Description 4 :
Sample Type : SCIL WASTE
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On ¢+ 7/23/2014 12:05:00 PM
Acquisition Started : 7/23/2014 12:07:47 PM
Live Time . : 900.0 seconds
Real Time : 900.8 seconds
Dead Time : 0.08 &

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

DV * +

Nuclide
Name

AC-228

794

911.

964

969.

1587

327.
338.
409.
463.
583.

Energy
(keV)

64
32
51
00
20
.70
07
.60
11
.90

Yield

(%)

27.
5.

16.
3

20
60

.71

7/23/2014

Line MDA

{pCi/Gram)

OB PO s ] W

.0322E+001
. 3836E+000
.4921E+001
.5169E+000
.0569E+002
.0559E+000
.4041E+000
.3273E+001
.3059E+000
.0000E+000

12:22:50 PM

Nuclide MDA
{pCi/Gram)

2.40E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

QU= W

.8299E+000
.1403E+000
.0986E+001
.1740E+000
.5180E+002
.0934E-001
.6918E+000
.3115E+001
.2791E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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T’ lename: RElA
Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

o W N -

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time

7/22/2014 5:20:01 PM

AAR-370-02
AAR 370-02
8 O0z. Can
GRID CLEARANCE

Soil

8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/22/2014 4:29:00 PM
7/22/2014 5:05:00 pPM

900.0 seconds

Real Time 900.6 seconds
Dead Time 0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency 1D



Nuclide MDA Report

@DV % +

Nuclide
Name (keV)
AC-228 327.
338.
409.
463.
583.
794
911.
964
969.
1587

Energy

64
32
51
00
20

.70

07

.60

11

.80

Yield

oe

—

N
WA IO SN = W

[y

7/22/2014

Line MDA

(pCi/Gram)

QWUORDNGOFNI

.7778E+000
.3768E+000
.2692E+001
.5190E+000
.6114E+002
.3844E+000
.6692E+000
.3802E+000
.1361E+000
.0000E+000

5:20:02 PM

Nuclide MDA
(pCi/Gram)

1.67E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

-1.
5.
~-6.
. 3934E4-000
.5649E+001
.6254E-001
.5043E-001
.0364E+000
.4411E+000
.0000E+000

CQWNWN N

B766E+000
4061E-002
0241E-002

Half-life too short to be able to perform the decay correction
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dokk ko GAMMA SPECTRUM ANALYSTIS dok ok k
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Filename: RE1A

port Generated On : 1/22/2014 5:55:37 PM
Sample Location : ARR-370-03
Sample Identification : AAR 370-03
Sample Description 1 : 8 0z. Can
Sample Description 2 : GRID CLEARANCE
Sample Description 3
Sample Description 4 :
Sample Type : Soil
Sample Geometry : 8 0z. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) : 40 - 8192
Identification Energy Tolerance : 3.000 kev
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/22/2014 5:39:00 PM
Acquisition Started : 7/22/2014 5:40:36 PM
Live Time : 900.0 seconds
Real Time : 900.8 seconds
Dead Time : 0.09 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID :



Nuclide MDA Report

@DV * +

b anan

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327,
338.
409,
463.
583.

Energy
(keV)

64
32
51
00
20
.70
07
60
11
.90

Yield

oc

—

[\ ]
WAUIDLOHDNDH W

—

.20
.40
.13
.40
.14
.60
.70
.20
.60
.71

7/22/2014

Line MDA

(pCi/Gram)

9.3358E+000

O W = N =L~ =)

.4045E+000
.4038E+001
.4704E+000
.7969E+002
.0045E+001
.2971E+000
.1947E+001
.6739E+000
.0000E+000

5:55:39 PM

Nuclide MDA
(pCi/Gram)

2.30E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

-5.
.7827E+000
~-1.
.4280E~-002
.3177E+002
.3025E+001
.6411E+000
.8561E+001
.3459E+000
.0000E+000

4

QUHEAFWRM

6685E+000

0576E+001

Half~life too short to be able to perform the decay correction
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~'Yename: RE1A

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

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

Sample

Sample

Size

Taken On

Acquisition Started

Live Time

7/22/2014 5:38:32 PM

ARR-370-04
AAR 370-04
8 O0z. Can
GRID CLEARANCE

Soil
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/22/2014 5:22:00 pPM
7/22/2014 5:23:30 PM

900.0 seconds

Real Time 900.7 seconds
Dead Time 0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@V * +

Nuclide Energy Yiel
Name {keV) {%)
AC-228 327.64 3.
338.32 11.
409.51 2.
463.00 1.
583.20 0
794.70 4.
911.07 27.
964.60 5.
969.11 16.
1587.90 3

1/

{

QONOUNT WU =N

22/2014

Line MDA
pCi/Gram)

.4241E+000
.5668E+000
.3854E+001
.7086E+000
.0147E+002
.1170E+000
.0778E+000
.2931E+000
.9240E+000
.0000E+000

$:38:33 pPM

Nuclide MDA

{pCi/Gram)
2.08E+000

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

MDA value not calculated

Page 6

Activity

{pCi/Gram)

-5.

1.
-2.
-6.
.3110E+001
.6356E+000
.2828E+000
.9181E+000
.7134E+000
.0000E+000

oIV

3731E+000
3479E+000
9117E-001
6348E+000

Half-life too short to be able to perform the decay correction
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*okok kox GCGAMMA SPECTRUM ANALYSTIS B Aok kox

khhhhhdhhbdhdbbkbdhhhhd bbb hrdbhdhdhkbhkdbhhrkhhhdhbrddhhrhrrbdhbbhdbhbhdhbddrddhid

Filename: RE1A
. .port Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

7/28/2014 9:08:06 AM

AAR(07241-375-1
CLEARENCE
8 0z. Can
GRID 375-1

MONAZITE SAND
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/28/2014 8:52:00 aM
7/28/2014 8:53:05 AM

900.0 seconds
900.7 seconds

Dead Time 0.08 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Nuclide MDA Report

@™V % +

Nuclide
Name (keV)
AC-228 327.
338
409.
463.
583.
794.
911.
964.
969.
1587.

Energy

64

.32

Yield

(%)

q.
27.
5.
16.
3.

7/28/2014

Line MDA

(pCi/Gram)

8.1151E+000

OO JINO =N

.1689E+000
.2692E+001
.1858E+000
.4417E+002
.8395E+000
.6846E+000
.7506E+000
.6635E+000
.0000E+000

9:08:07 AM

Nuclide MDA
(pCi/Gram)

1.68E+000

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

MDA value not calculated

Page 6

Activity

(pCi/Gram)

0.
-1.
6.
~3.

0000E+000
009%E-001
1561E+000
9523E-001

1.3673E+002
5.9024E+000
1.7465E+000
1.
2
0

4658E+000

.0277E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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*ok Kk GAMMA SPECTRUM ANALYSTIS

[ a2 R E R L R R R R R R R R R R R R R R R TR R

* d ok Kk ok

" "lename: RE1A

Report Generated On 7/28/2014 8:50:49 AM

Sample Location ABRR07241-375-3

Sample Identification CLEARENCE
Sample Description 8 0z. Can
Sample Description GRID 375-3

Sample Description
Sample Description
Sample Type

=N

MONAZITE SAND

Sample Geometry 8 0z. Can
Peak Locate Threshold 5.00

Peak Locate Range (in channels) 40 ~ 8192
Peak Area Range (in channels) 40 ~ 8192
Identification Energy Tolerance 3.000 keVv

Sample Size

2.003E+002 Grams

7/28/2014
7/28/2014

8:34:00 AM
8:35:48 AM

Sample Taken On
Acgquisition Started

900.0 seconds
900.7 seconds

Live Time
Real Time

Dead Time 0.08 %

6/4/2008
5/23/2008

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



Nuclide MDA Report

@V %+

nannan

Nuclide
Name

AC-228

794

911.
964.
969.

1587

327.
338.
409.
463.
583.

Energy
(keV)

64
32
51
00
20
.70
07
60
11
.90

8]
WO Jo OO N W

[

7/28/2014

Line MDA

{pCi/Gram)

8.0599E+000

QWOURFRFONOOFEN

.2351E+000
.2278E+001
. 7706E+00C
. 7699E+002
.4715E+000
.7297E+000
.8855E+000
.3337E+000
.0000E+000

8:

50:51 AM

Nuclide MDA

(pCi/Gram)

1.73E+000

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

MDA value not calculated

Page 6

-9.
1.
.2859E+000
-3.

Activity

{(pCi/Gram)

4

0612E-001
5954E+000

4392E+000

2.5702E+002
7.8302E+000
4.2670E-001
2.
5
0

7756E+000

.3879E+000
.0000E+000

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