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1.0 INTRODUCTION 
 
This Eastern Drainage Removal Action (EDRA) Construction Completion Report 
provides information on the soil removal action and results of confirmation sampling and 
testing completed as part of EDRA activities north and northeast of the Northeast Church 
Rock (NECR) Mine (the mine site).  The site is located approximately 16 miles northeast 
of Gallup, New Mexico, as shown on Drawing 1, Cover and Index Sheet.  The original 
ground conditions that were present prior to the EDRA construction are shown on 
Drawing 2, Original Conditions.  The Eastern Drainage area is located east of and 
adjacent to Red Water Pond Rd, as shown on Drawing 2. 
 
The removal activities were performed in accordance with the Administrative Settlement 

Agreement and Order on Consent for Time Critical Removal Action and Cost Recovery 
(AOC) between General Electric Company (GE) and the U.S. Environmental Protection 
Agency, Region 9 (USEPA), dated September 26, 2011.  Concurrent with the EDRA, Rio 
Algom performed a removal action to address impacts from the Quivira Mine to Red 
Water Pond Road and the road shoulders.  The work was performed pursuant to an EPA 
Unilateral Administrative Order (EPA, 2012).  
 
This report describes the activities that were performed to comply with the AOC and has 
been prepared to meet the requirements of Section 31 of the AOC and referenced 
regulations and guidance documents.  This report is organized into five sections, as 
follows: 
 

 Section 1 provides a brief introduction to the project, background summary and 
the major activities performed. 

 Section 2 describes removal activities performed in the EDRA areas. 

 Section 3 presents the results of the Interim and Final Status Surveys. 

 Section 4 provides an estimate of the total costs incurred implementing the AOC. 

 Section 5 lists the references cited. 
 
1.1 SCOPE OF WORK 

 
Removal activities were performed in accordance with the AOC and as described in the 
Removal Action Construction Work Plan, Eastern Drainage Area (Work Plan), dated 
August 30, 2012 (MWH).  The removal activities required by the AOC are described in 
the Scope of Work (SOW) attached to the AOC and included the following: 
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 Removal of soils from the EDRA areas containing Radium-226 (Ra-226) in 
excess of the Removal Action Level (RAL) of 2.24 pCi/g consistent with the 
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM)(EPA, 
2000). 
 

 Consolidation and covering of excavated materials within the Consolidation Area 
located on the NECR-1 pad at the mine site.   

 

 Installation and maintenance of erosion and sedimentation controls. 
 

 Interim and final status surveys to demonstrate that the objectives of the EDRA 
were met. 

 

 Applying organic mulch and reseeding of areas disturbed by the removal 
activities. 

 

 Removal of commingled 226Ra and diesel fuel in impacted soil area north of 
NECR-1 pad and placement at the NECR mine. 

 

 Installation and operation of a bio-venting system and performing monitored 
natural attenuation to reduce total petroleum hydrocarbon concentrations in the 
subsurface on lands within the Navajo Reservation.  This work is in progress and 
will be reported separately.  

 
 Confirmation sampling and analysis. 
 
 Returning disturbed areas to pre-removal conditions. 

 
1.2 BACKGROUND SUMMARY 

 
1.2.1 Ra-226 Impacted Soils 

 
The areas of concern for the EDRA were investigated in 2011 as described in the 
document Supplemental Removal Site Evaluation Report, East Drainage Area (MWH, 
2011).  The results of that Supplemental Removal Site Evaluation (SRSE) indicated that 
elevated Ra-226 concentrations were present in soils within the Eastern Drainage channel 
between Red Water Pond Rd. and unnamed arroyo no. 2 and portions of the flats area to 
the north of this section of the channel.  A supplemental RSE was previously conducted 
along Red Water Pond Rd. and the road shoulders and described in the document 
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Removal Site Evaluation Report, Red Water Pond Rd. (MWH, 2010c).  The results of 
these supplemental RSEs are shown on Drawing 3, Supplemental RSE Results and 
Preliminary Construction Zones.  Ra-226 concentrations were screened against the field 
screening level (FSL) for Ra-226 (2.24 pCi/g), which is based on an average background 
concentration of 1.0 pCi/g plus the Derived Concentration Guidance Level (DCGLW) of 
1.24 pCi/g (MWH, 2006), in accordance with MARSSIM. 
 
The Eastern Drainage SRSE was initially limited to the Eastern Drainage channel itself.  
However, during the gamma radiation survey of the north bank of the channel, it was 
observed that the flats area north of the channel appeared to have received runoff from 
the channel during high rainfall events or snowmelt runoff.  Therefore, the Eastern 
Drainage SRSE was extended to the north into the flats area bounded by Red Water Pond 
Rd., unnamed arroyo no. 2 and the Eastern Drainage channel (see Drawing 3).  The 
results of the SRSE confirmed that the flats area contained elevated levels of Ra-226 in 
shallow soils.  
 
USEPA surveyed surface soil surrounding the home site located within the Eastern 
Drainage area.  A continuous walk-over gamma radiation survey of the area was 
conducted and readings ranged up to 65,000 counts per minute (cpm).  Soil samples were 
then collected on an approximately 80-ft triangular grid and submitted to a laboratory for 
analysis of Ra-226 by USEPA Method 903.1.  Results ranged from non-detect (<0.03 
pCi/g) to 9.16 pCi/g, as shown on Drawing 3. 
 
The majority of soil impacts above the FSL were determined to be at or near the ground 
surface (0 to 6 inches below ground surface (bgs)).  Some impacts were detected in the 
subsurface from 0.5 to less than 2 feet bgs in the Eastern Drainage flats area and to less 
than seven feet bgs within the Eastern Drainage channel.  To delineate subsurface 
impacts, soil samples were collected below six inches in selected, representative locations 
where surface static gamma measurements indicated Ra-226 activities above the FSL.  
Subsurface soil samples were collected at multiple depths in some locations in order to 
fully delineate the vertical extent of impacts.   
 
1.2.2 Petroleum Impacted Soils 

 
While removing Ra-226 impacted soils during the prior Interim Removal Action (IRA), 
petroleum impacted soils were encountered beneath and north of the NECR-1 pad, as 
discussed in the document Completion Report, Interim Removal Action (MWH, 2010a).  
Approximately 4,000 cubic yards of impacted soils were removed during the IRA.  
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Excavated materials were placed at the mine site in the TPH Stockpile Area east of Pond 
3, as shown on Drawing 2.  Excavation of the petroleum impacted soils was discontinued 
during the IRA due to the depth and to avoid causing instability to the slope of the 
NECR-1 pile.  Consequently, these areas were covered with approximately six inches of 
clean borrow soil.  Additional investigation into the extent of petroleum impacts and 
remaining Ra-226 impacts in this area were conducted in April 2010 and December, 
2010, respectively.  Alternatives for remediation of the petroleum impacts were evaluated 
and described in the report Petroleum Investigation Results and Bioventing Pilot Study 
Plan (MWH, 2010a). Since excavation in this area was discontinued during the IRA, Ra-
226 impacted soil was left in place.  Consequently, this area was included as part of the 
EDRA in order to address remaining impacted soils.   
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2.0 REMOVAL ACTION ACTIVITIES 
 
Based on the results of the SRSE (MWH, 2011b) and the petroleum investigation (MWH, 
2010a), as discussed in Section 1.2 and shown on Drawing 3, the EDRA areas were 
divided into 6 zones based on their location and expected excavation depths, as follows: 
 

 Zone 1 – Eastern Drainage channel 

 Zones 2-5 – Eastern Drainage flats area 

 Zone 6 – Area North of NECR-1 (petroleum impacted soil area within step out 
area 1 addressed as part of 2009 IRA) 

 
Zones 1 through 5 were located east of Red Water Pond Rd. within Step-out Area No. 2 
and Zone 6 was located adjacent to the NECR-1 pile within Step-out Area No. 1, as 
shown on Drawing 3.  
 
2.1 REMOVAL SCHEDULE 

 
Weekly construction reports and field notes were prepared during construction that 
explain the sequence of events and the dates on which they occurred, by way of text and 
photographs.  Copies of those reports are included in Appendix A, Weekly Construction 
Reports and Field Notes.  Removal activities were implemented between August 15 and 
November 10, 2012.  Baseline vegetation sampling was conducted on August 15 and 16, 
2012.  Equipment and personnel mobilization, and pre-construction activities were 
conducted September 3 through September 7, 2012.  Major earthworks were conducted 
between September 10 and October 26, 2012.  Seeding to revegetate the disturbed areas 
was conducted November 9 and 10, 2012.   

 
2.2 RESIDENT HOUSING 

 
Temporary, voluntary housing was provided by the USEPA to residents of households 
located in or near the EDRA, as well as the RWPR Removal Action. 
 
2.3 PRE-CONSTRUCTION ACTIVITIES 

 
2.3.1 Erosion and Sedimentation Controls 

 
Erosion and sediment (E&S) control methods were implemented during and after the 
EDRA construction in accordance with the approved Construction Storm Water Pollution 
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Prevention Plan (SWPPP) included in the Work Plan.  The objective of the SWPPP was 
to isolate and control water at the source and minimize sediment transport offsite during 
construction activities.  Surface water was controlled to limit flow velocities and route 
runoff away from regraded and revegetated slopes.  The E&S control measures that were 
implemented included: 
 

 silt fencing 

 soil berms 

 hay bales  

 grading to maintain positive drainage in the preferred directions 
 
In addition, field inspections were conducted following significant storm events.  There 
were no major E&S issues encountered during the construction and all sedimentation was 
contained onsite. 
 
2.3.2 Radiological Boundary Survey 

 
Prior to the start of excavation, the excavation boundaries were confirmed by conducting 
scan and static gamma radiation surveys.  The methods and equipment that were used to 
conduct the boundary survey were the same as were used for excavation control 
surveying, as explained in Section 2.4.1.  The results of the boundary survey indicated 
that the boundaries specified in the Work Plan were correctly located, except for a small 
area in the southwestern corner of the Eastern Drainage area, in which the boundary was 
extended south of the channel approximately 75 feet adjacent to Red Water Pond Rd. 
 
2.3.3 Existing Conditions Topographic Survey 

 
Prior to the start of excavation, the EDRA areas were surveyed by Morris Surveying 
Engineering, LLC to determine the current topography.  The original conditions 
topographic survey was used to ensure accurate elevation data and to calculate the 
volumes of soil removed and backfilled, by comparing to a post-construction topographic 
survey that was conducted, as discussed in Section 2.5.2.   
 
2.3.4 Cultural Resources Inventories 

 
Two cultural resources inventories were conducted within Step-out Area No. 2, which 
encompasses the EDRA area east of Red Water Pond Rd. (Zones 1-5, as shown on 
Drawing 3).  The surveys were conducted by Dinetahdoo Cultural Resources 
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Management (Dinetahdoo) in March 2011 and July 2012.  The survey identified no 
significant cultural resources within the EDRA area, but two archaeological sites (NM-Q-
21-100 and NM-Q-20-50) were identified to the south of the area.  The results of those 
surveys are included in Appendix B, Cultural Resource Survey Reports.   
 
One of the two sites identified, NM-Q-21-100, was directly adjacent to the south side of 
the Eastern Drainage channel.  As requested by the Navajo Nation Historic Preservation 
Office, the boundary of this site was flagged by a qualified archaeologist prior to ground 
disturbing activities in the vicinity of the site.  All disturbance activities were kept at least 
50 feet away from the site boundary, except along its northern side.  The northern side of 
the site was less than 50 feet from the southern edge of the Eastern Drainage channel 
excavation area.  As such, extra caution was taken while excavating near the north side of 
the site and was overseen by an archeologist from Dinetahdoo.  That site was fully 
preserved and no impacts occurred to the site during construction. 
 
In addition to the surveys conducted in Step-Out Area No. 2, a cultural resources 
inventory was also conducted in Step-Out Area No. 1 in 2009 as part of the IRA (MWH, 
2010b).  Step-Out Area No. 1 encompasses Zone 6 located adjacent to the NECR Mine 
site, as shown on Drawing 3.  No cultural resource sites were identified within or near 
(less than 100 feet) Zone 6. 
 
2.3.5 Borrow Area 

 
The borrow material that was used to cover the Soil Consolidation Area and to backfill 
excavations, including the Eastern Drainage Channel, came from the same borrow pit 
used during the 2009 IRA, as shown on Drawing 2.  The borrow pit was sampled and 
analyzed in 2009 for Ra-226, the results of which were below 2.24 pCi/g (MWH, 2010b). 
 
2.4 CONSTRUCTION ACTIVITIES 

 
2.4.1 Perimeter Air Monitoring 
 

Perimeter air monitoring was conducted during the EDRA in accordance with the Work 
Plan and included monitoring for radiation exposure and airborne respirable dust.  
Engineering controls were used during construction order to ensure radiation protection 
and to limit  doses to members of the public that are as low as reasonably achievable 
(ALARA), in accordance with the Code of Federal Regulations, Title 10, Part 20, Subpart 
D, Radiation Dose Limits for Members of the Public.  Air monitoring was conducted at 
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upwind and downwind locations for internal and external radiation, as shown on Drawing 
4, Perimeter Air Monitoring Stations.  
 
The perimeter air monitoring program also included monitoring for respirable dust 
according to EPA's Primary National Ambient Air Quality Standard during.   
 
2.4.2 Excavation Control Surveying 
 

Radiological excavation control surveys were conducted during soil removal for the 
EDRA in a manner consistent with MARSSIM guidance (EPA, 2000).  The objective of 
the excavation control surveys was to guide removal of impacted soils to confirm that the 
EDRA areas had been sufficiently excavated in accordance with MARSSIM, and to 
provide initial radiological data for the status surveys, which are presented in Section 3.0.  
Both in-situ and ex-situ excavation control surveys were used, as described below. 
 
The in-situ excavation control surveys consisted of real-time direct gamma radiation level 
measurements in the field, as described in Section 5.4 of MARSSIM (EPA, 2000) for 
remedial action support surveys.  The in-situ excavation control surveys were conducted 
within the shallow areas of Zones 2-6 (i.e., not within the Eastern Drainage channel or 
any excavations deeper than approximately two feet) using a 2x2-inch Sodium Iodide 
(NaI) gamma scintillation detector, as described in Appendix C.  The excavation control 
surveying included both static and scan radiation surveys.  Following the specified initial 
excavation lift within each area, the excavation control scan surveying was performed to 
identify any location that exceeded RAL.  The scan survey for the excavation control was 
performed for 100% coverage in each excavation area.  If no point or a location 
exceeding the RAL was identified within a 200-ft grid cell by the scan, the area was 
marked as <RAL in the Excavation Control Grid Forms, which are included in Appendix 
C.  A one-minute static radiation measurement at several points in that grid area was then 
conducted and recorded in the Static Gamma Radiation Survey Field Forms, included in 
Appendix C.  If the static radiation survey counts (cpm) were below the RAL in that grid 
cell, the grid cell was considered to meet the RAL and ready for the Interim Status 
Survey.   
 
Ex-situ gamma radiation surveying was used for excavation control in the Eastern 
Drainage channel and other deeper excavations due to radiation shine interferences from 
the channel banks.  Once the excavation of impacted channel bed sediments was 
completed to the depths estimated from the Eastern Drainage SRSE results (MWH, 
2011b), a soil sample was collected from the base of the excavation and screened in the 
field using a 3x3 NaI detector fitted with a 1.5-inch lead collimator, as described in 
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Appendix C.  The gamma counts (cpm) of the excavation samples were compared to the 
counts of a reference sample with a known Ra-226 concentration (near the RAL) to 
screen the excavation and evaluate the Ra-226 concentrations.  Subsurface soil samples 
were collected for screening continuously during excavation, as needed, based on the 
results of the SRSE, field observations (e.g., soil color and texture) and the requirements 
of the excavator.  Excavation of the channel bed, collection of soil samples, and ex-situ 
soil screening was continued at each location to confirm that soils had been sufficiently 
excavated in accordance with MARSSIM.  Once this was complete for each segment of 
the channel, that segment was then considered finished and ready for a Final Status 
Survey, as explained in Section 3.0.  The results of the ex-situ field screening 
measurements are included Appendix C. 
 
The limits of excavation of soils from the Area North of NECR-1 (Zone 6) was 
determined in the field based on excavation control surveying, as discussed above, for the 
areas containing commingled TPH and Ra-226.  For shallow soils (less than two feet bgs) 
containing only TPH-impacted soils, the excavation limits were determined by visual 
observation (e.g., dark staining).  
 
2.4.3 Excavation and Backfilling  

 
Excavation of materials from the Eastern Drainage flats area (Zones 2-5) that exceeded 
the RAL was conducted from north to south, starting with Zones 2, 3 and 5, and finishing 
with Zone 4.  A number of methods were used to remove the material depending on the 
depth of removal and ground conditions in the area.  Open areas with few obstacles (e.g., 
roads, utilities, and fences) were excavated by stockpiling surface materials with dozers, 
loaders, and a motor grader.  Other areas including excavations to greater depth and/or 
around obstacles were excavated with an excavator.  Depth of excavation varied from six 
inches to about five feet within discrete areas of the flats, as shown on Drawing 5, 
Excavation Depths.  Areas within the Eastern Drainage channel and the head-cut erosion 
gulley were excavated deeper, as shown on Drawing 5.  Following the completion of 
status surveying (see Section 3.0), deep excavations were backfilled to the elevation of 
the surrounding grade with material from the borrow area.  Excavated materials were 
hauled to the NECR-1 pile and placed in the Soil Consolidation Area, which is shown on 
Drawing 6, Final Conditions (see also Section 2.4.3).  A total of 26,475 cubic yards (yd3) 
were excavated from Zones 2-5 and 3,100 yd3 of borrow soil were used to backfill the 
deeper excavations and ensure the ground surface provided positive drainage.  The final 
site conditions are shown on Drawing 6, Final Conditions and Drawing 7, Detailed Final 
Conditions, Eastern Drainage Area. 
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The Eastern Drainage channel was then excavated from the west end to the east end, 
using an excavator.  The depth of excavation ranged from approximately 2 to 4 feet 
below the original grade along most of the channel length to as much as 10 feet adjacent 
to Red Water Pond Rd.  A total of 2,210 yd3 were excavated from the channel and a total 
of 2,250 yd3 were used to backfill and reshape the channel. 
 
The channel was reconstructed with a trapezoidal shaped cross-section, as shown on 
Drawing 8, Plan and Profile, Eastern Drainage Channel, and Drawing 9, Profile 
Sections, Eastern Drainage Channel.  A filter/bedding gravel material was used between 
the native subgrade and an overlying layer of riprap, which provides erosion protection.  
The filter gravel was imported from offsite and was tracked into place, 6-inches thick, 
prior to placing a 12-inch riprap channel lining.  The source of the filter gravel and riprap 
was the same as that used for the IRA, the General Rock Products’ Thoreau Pit.  A copy 
of the current gradation data from the rock supplier and the results of the 2009 gamma 
scanning of the material are included in Appendix D. 
 
Following excavation of Zones 1-5, excavation of Zone 6 within Step-out Area 1 was 
conducted.  A total of 3,695 yd3 were excavated from Zone 6, and 2,268 yd3 were used to 
backfill the excavation and bring it up to grade.  TPH-impacted shallow soil that was 
shown by excavation control surveying and field observations to contain both TPH and 
Ra-226 above the RAL was excavated and placed in the Commingled TPH and Ra-226 
Stockpile, which is located on top of the TPH Stockpile Area, as shown on 6.  The 
Commingled TPH and Ra-226 Stockpile was covered with six-inches of clean borrow 
soil.  Soils excavated from Zone 6 that did not contain TPH were placed in the Soil 
Consolidation Area, shown on Drawing 10, Detailed Final Conditions, Soil 
Consolidation Area. 
 
2.4.4 Soil Consolidation Area 

 
Excavated soils from Zones 1-5 were placed in the Soil Consolidation Area, which is 
shown in Drawing 10.  The Soil Consolidation Area is located on top of the NECR-1 pile 
where the 2009 IRA soils were placed.  The pile was constructed so that no slopes are 
greater than 3H:1V and the top surface slopes to the central channel at a grade of 
approximately 3.5 percent.  Following completion of excavation, the Soil Consolidation 
Area was covered with six inches of clean soil. 
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2.5 POST-CONSTRUCTION ACTIVITIES 

 
2.5.1 Interim and Final Status Surveys 

 
Subsequent to the completion of excavation, each Removal Action area underwent an 
Interim Status Survey (Zones 2-6) or a Final Status Survey (Zone 1) in accordance with 
MARSSIM in order to confirm that excavation activities met the objectives of the EDRA.  
The Interim and Final Status Surveys are described in Section 3.0. 
 
2.5.2 As-Built Topographic Survey 

 
At the completion of the excavation, backfilling and final grading, a final conditions 
topographic survey was conducted by Morris Surveying Engineering, LLC.  The final 
conditions topography is shown on Drawing 6 and all of the subsequent drawings. 
 
2.5.3 Revegetation 
 

The final restoration step for the EDRA was revegetation of the disturbed areas, which 
was conducted in accordance with the 2012 Eastern Drainage Revegetation Plan (Cedar 
Creek, 2012), a copy of which is included in Appendix E, Final Revegetation Plan and 
Seed Certificates.  Revegetation included planting of the designated seed mixes, which 
are shown in Table 1, Primary Seed Mix and Table 2, Supplemental Seed Mix.  The 
primary seed mix is the same seed mix that was used for revegetation of the 2009 IRA 
areas.  Seeding of the primary seed mix was used on all revegetated areas of the EDRA: 
Zones 2-6 and the borrow area.  The supplemental seed mix was used in addition to the 
primary seed mix on all restored areas east of Red Water Pond Rd.:  Zones 2-5 and the 
borrow area.  Zone 1 was not revegetated because it was covered with riprap.  Copies of 
the seed mix certification tags are included in Appendix E.  Planting took place in 
November 2012 after surface preparation was completed.   
 
Two preferred planting techniques were used in most areas, as indicated on the seed mix 
tables.  These two methods were broadcast seeding with harrowing and drill seeding.  
Seed designated for broadcasting was applied first, followed by seed designated for 
drilling.  On the steeper portions of the borrow area and the Area North of NECR-1 
(Zone 6) the seed was mixed into a hydro mulch solution and sprayed onto the ground 
surface.  One area high on the steepest portion of the borrow area was out of reach by the 
hydroseed method and so the seed was therefore broadcast by hand.  The seed in all other 
areas was applied in accordance with the methods listed in Tables 1 and 2. 
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Broadcast seeding was accomplished by placing a cyclone spreader on the front of the 
equipment (tractor) that pulls the seed drill.  The cyclone was adjusted to spread seed the 
approximate width of the drill.  The action of the seed drill then acts as a harrow to 
lightly cover the broadcast seed with soil.  Harrowing was very light so as not to overly 
bury distributed seed (i.e., no deeper than 2 to 3 mm).  A very short length of chain-link 
fencing dragged over the broadcast area was used for light harrowing.  Drilling of grass 
seed was accomplished by setting depth bands on a seed drill to place seed 5 to 8 mm 
below the surface.  An experienced seed applicator was used in order to obtain proper 
distribution of the indicated amount of seed on a per acre basis, as indicated in Tables 1 
and 2. 
  
Areas exhibiting flatter slopes (<3:1) were not mulched and no areas received any straw.  
However, the steeper areas (e.g., the borrow area and Area North of NECR-1) were 
hydro-mulched with wood fiber that contained a pre-mixed tackifier. 
 
As indicated on Tables 1 and 2, the seed mixes were comprised entirely of native species 
adapted to low-fertility soils and to the climactic regime of the project area.  As stated 
above, the primary seed mix was the same seed mix that was used for revegetation of the 
2009 IRA areas.  Prior to seeding, four tons per acre of sterile organic cow manure was 
incorporated into the soil profile by disking.  The manure amendment was added to 
improve the potential for revegetation success by increasing the organic content and 
improving the agronomic properties of the soil.  Inorganic fertilizers were not used during 
the EDRA. 
 
2.5.4 Post-Removal Site Control 

 
The EDRA areas are surrounded by existing fencing.  Any fencing that was removed or 
damaged during the EDRA was repaired.  Fencing around the revegeted areas is 
necessary to restrict access to seeded areas by grazing animals to enable vegetative 
success.  The alignment of the fences is shown on Drawing 6. 
 
The fence consists of metal t-posts driven into the ground at approximately 10 foot 
centers.  Hog wire was placed from ground level to four feet above ground.  Two strands 
of barbed wire were installed above the hog wire.  Total fence height is approximately 
five feet. 
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2.6 PERIMETER AIR MONITORING RESULTS 

 
2.6.1 Monitoring for Radiation Exposure 

 
Perimeter air monitoring for internal and external radiation exposure to individual 
members of the public was conducted during RA construction according to the methods 
described in the Work Plan.  Perimeter air monitoring was conducted for: 
 

 Internal radiation exposure from the radionuclides U-nat, Th-230 and Ra-226 

 Internal radiation exposure from ambient radon concentrations 

 External radiation dose  
 
Perimeter air monitoring was conducted at an upwind location, near the school bus stop 
downwind of the Soil Consolidation Area and Zone 6, and along the north perimeter of 
the Eastern Drainage area downwind of construction activities in Zones 1-5.  
 
The air monitoring was conducted for gross alpha activity to assess compliance with the 
U-nat, Th-230 and Ra-226 internal dose limits for individual member of the public, as 
specified in 10 CFR20.1302(b).  Radiological air monitoring was conducted at the 
following frequency at each of the locations: 
 

 Baseline - two days prior to any construction activities. 

 Five days per week for the first week of excavation activities 

 Three days per week for the second week of construction 

 Two days per week for the third, fourth, fifth and sixth weeks of construction 

 One day per week for the seventh and eighth weeks 
 
The sampling results are summarized in Table 3, Internal Radiation Monitoring Results.  
The sampling and counting data are included in Appendix C.  The baseline sampling 
conducted prior to construction activities showed the upwind and downwind 
concentrations to be similar.  The results showed that U-nat, Ra-226 and Th-230 net 
concentrations (upwind subtracted) for all individual perimeter air samples at both 
downwind locations were less than their Derived Air Concentrations (DACs), except on 
one occasion.  On 09/17/2012 Th-230 at the north perimeter location was at 2.54E-14 
uCi/ml (119% of DAC).  On this day, the air sampler was placed within the work zone, 
approximately 15 feet from the excavation activities in Zone 2 near the dust monitor to 
provide power to the dust monitor from the generator that was used for the perimeter air 
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sampler.  When noticed, the perimeter air sampler was moved back to its north perimeter 
location. No air concentration exceeded any DAC thereafter.  The results showed that the 
mean downwind net concentrations for U-nat, Ra-226 and Th-230 were less than 25% of 
their respective DACs for the EDRA activities. 
 
Ambient radon concentrations during the NECR EDRA were monitored by placing 
Landauer radon trek etch detectors at the same three air monitoring stations discussed 
above. The radon trek etch detectors were exposed at the sampling stations during the 
EDRA and sent back to Landauer for analysis.  The radon monitoring report is included 
in Appendix F. The results showed radon concentration of 1.5 pCi/l, 1.7 pCi/l and 2.1 
pCi/l at the upwind location, the school bus stop location and the downwind north 
perimeter location, respectively, less than the 4.0 pCi/l indoor standard recommended by 
USEPA.  
 
External radiation exposure rate monitoring was conducted by placing environmental 
dosimeters at the same stations as discussed above. The environmental dosimeter report 
is included in Appendix F.  The results showed net exposure (ambient dose), after 
subtracting the control, of: (1) less than detection for the upwind station; (2) 1.6 mrem for 
the school bus stop station; and (3) 2.3 mrem for the downwind north perimeter station, 
respectively, which were all below the 4.0 pCi/l indoor level recommended by USEPA.   
 
Additional monitoring was provided to on-site workers by the construction contractor.  
Breathing-zone air sampling was performed on a representative number of employees 
from September 7, 2012, to October 12, 2012.  Individuals selected to be monitored, 
mainly equipment operators, were issued breathing-zone air samplers in the morning so 
that their breathing-zone exposures could be monitored and evaluated during the day.  At 
the end of the workday, the sample filters were collected and analyzed using an on-site 
Ludlum 2929 alpha-beta counting system.  Filter counting results were used to determine 
individual DAC values for the wearer for that day.  DAC values were tracked for each 
individual monitored on a daily basis through the monitoring period.  The monitoring 
period coincided with the period during which contaminated and suspect-contaminated 
soil was being handled by the equipment operators.   
 
The highest daily single DAC assigned value for a wearer was 0.219.  This equates to a 
dose of approximately 4.38 mrem for the day below the allowable 8-hr DAC of 20 mrem.  
The average daily DAC value assigned over the entire monitoring period for the group 
was 0.060 (~1.2 mrem/d).  
 



March 2013 GE/UNC * NECR Eastern Drainage Removal Action * Completion Report 2-11 

 
 

MWH * 2130 Resort Drive, Suite 200 * Steamboat Springs, CO  80487 * (970) 879-6260 

2.6.2 Monitoring for Airborne Respirable Dust 

 
Airborne respirable dust was also monitored during construction in accordance with the 
Work Plan.  Respirable dust is defined by USEPA's Primary National Ambient Air 
Quality Standard (40 CFR 50) as dust less than or equal to 2.5 µm in diameter (PM 2.5) 
and 10 µm in diameter (PM 10).  Monitoring was conducted at similar locations as 
described in Section 2.6.1: one upwind location and two downwind locations.  The 
precise location of the monitoring station downwind of excavation activities in the 
Eastern Drainage area was based on the location of the excavation activities (i.e., the 
monitor was moved during construction to ensure that it was directly downwind of 
excavation activities).  Dust monitoring was conducted using a Thermo DataRAM 4 
Model DR-4000 ambient dust monitor and was conducted continuously during working 
hours.  
 
Airborne dust monitoring was conducted 24 hrs/day at the upwind location for the first 
three days of significant earthmoving activities, and then continuously during working 
hours thereafter, alternating between PM 2.5 and PM 10.  It was intended for the same to 
be done at the downwind location, but a malfunction of the monitor occurred during this 
initial period, and the 24-hr test was therefore repeated at the downwind station at a later 
time.  The start of dust monitoring coincided with the start of major earthmoving 
activities in each area (i.e., September 10, 2012 for the upwind and Eastern Drainage area 
downwind locations, and October 1, 2012 for the bus stop downwind location when Zone 
6 was being excavated).   
 
The results of the dust monitoring were reviewed and assessed during construction to 
determine any potential health hazards or risks.  The respirable dust standards used were 
the USEPA’s Primary National Ambient Air Quality Standards at 24 hour Time 
Weighted Average (TWA) of: 
 

PM 2.5:  35 micrograms/cubic meter (µg/m3)  
PM 10:  150 µg/m3  

 
A summary of the dust monitoring results is presented in Table 4, Dust Monitoring Data 
Summary.  Complete data results and charts from select days are included in Appendix F.  
The results show that no exceedances of the standards occurred at any time during 
construction.  Average (over the work periods) concentrations for PM 2.5 ranged from 
1.5 to 24.4 µg/m3 and for PM10 from 2.0 to 23.5 µg/m3, all below the standards, as 
shown on Table 4. 
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3.0 INTERIM AND FINAL STATUS SURVEY RESULTS 
 
3.1 SUMMARY OF STATUS SURVEYS 

 
Subsequent to the completion of excavation, each EDRA area underwent an Interim 
Status Survey (Zones 2-6) or a Final Status Survey (Zone 1) in accordance with 
MARSSIM.  The objective of the Interim Status Survey conducted on Zones 2-6 was to 
demonstrate that soils with Ra-226 in excess of the 2.24 pCi/g RAL had been removed 
from the EDRA areas. Because the areas were being addressed due to Ra-226 impacts in 
excess of the RAL, they are considered Class 1 Areas under MARSSIM and will 
therefore require a Class 1 Final Status Survey subsequent to the final Non-Time-Critical 
Removal Action. The Interim Status Survey was performed to confirm that excavation 
activities met the objectives of the EDRA. The data collected during the Interim Status 
Survey will be included in the Final Status Survey at a later date.   
 
Zone 6 was within the area addressed during the 2009 IRA, as discussed in Section 1.2.    
Therefore, the Interim Status Survey results from Zone 6 were evaluated with the results 
from the Post-IRA status survey conducted for the IRA.  The IRA status survey results 
were presented in the document Completion Report Addendum, Interim Removal Action 
(MWH, 2011a). 
 
The Interim Status Survey consisted of a direct gamma radiation static survey and 
confirmatory soil sampling for laboratory analysis of Ra-226.  A direct gamma radiation 
static survey was designed for the NECR Removal Site Evaluation consistent with 
MARSSIM to support Data Quality Objectives for Class 1 areas (MWH, 2006). The 
instrumentation used for the gamma radiation static survey consisted of a 2x2 NaI 
scintillation detector (Eberline SPA-3) for detection of gamma radiation, connected to a 
portable ratemeter/scaler (Ludlum 2221), and a global positioning system (GPS) unit to 
locate static survey grid points from spatial coordinates.  A detailed discussion of the 
methods and instrumentation used and the results of the gamma measurements and soil 
laboratory analyses are included in Appendix C.  A discussion of the results of the 
Interim Status Survey is included in Section 3.1.2 below. 
 
Because the area within the Eastern Drainage channel excavation (Zone 1) required 
backfilling and final restoration during implementation of the Removal Action, a Final 
Status Survey was conducted in the channel.  The Final Status Survey consisted of ex-situ 
soil screening and soil analysis for Ra-226.  The objective of the Final Status Survey was 
to demonstrate that the MARSSIM release criteria was achieved in the excavated areas.  
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The instrumentation used for the Final Status Survey gamma measurements consisted of 
a 3x3 NaI scintillation detector (Eberline SPA-3) for detection of gamma radiation 
connected to a portable ratemeter/scaler (Ludlum 2221) (see Appendix C). 
 
3.1.1 Gamma Correlation Analysis 

  
The static gamma results were converted to Ra-226 concentrations by developing a 
correlation using regression analysis between the gamma survey results and co-located 
surface soil samples analyzed for Ra-226.  A direct gamma radiation level of 5,075 cpm 
for the collimated 2x2 detector equivalent to the RAL was used to assess the gamma scan 
results from the excavation control survey and was initially used to evaluate the gamma 
scan results from the Interim Status Survey. The gamma results were converted to Ra-226 
concentrations using the most recent updated site-specific correlation (Ra-226 pCi/g = 
(0.0013cpm x gamma radiation level CPM) - 4.3582) that was conducted for the Eastern 
Drainage Supplemental RSE, as described in the Supplemental Removal Site Evaluation 
Report, East Drainage Area (MWH, 2011b). The value of 5,075 cpm is consistent with 
the 5,214 counts per minute (cpm) equivalent to the RAL that was determined for the 
IRA (MWH, 2010b).  
 
The excavation and removal of contaminated soils during the EDRA resulted in changes 
to the Ra-226 distribution in soil (i.e., lower concentrations and more surficial), which 
likely changed the site-specific correlation between direct gamma radiation levels and 
Ra-226 concentrations in soil.  Therefore, the April 2011 Eastern Drainage area 
supplemental RSE correlation for the collimated 2x2 NaI detector presented above was 
updated in accordance with the Work Plan using data from soil sampling and direct 
gamma radiation measurements at 15 locations collected during the EDRA Interim Status 
Survey.  The EDRA updated correlation data are included in Appendix C.  Regression 
analysis modeling for the updated correlation resulted in a regression equation, Ra-226 
pCi/g = (0.0013 x gamma radiation level CPM) – 4.4308, with an R2 value of 0.92, very 
similar to the Eastern Drainage Area SRSE regression equation shown above.  This 
revised regression equation was used to update the gamma scan readings from the Interim 
Status Survey.   
 
3.1.2 Interim Status Survey 

 
The Interim Status Survey was conducted once the excavation control survey indicated 
that excavation and removal of impacted soil above the RAL was complete.  The number 
of data points for the Interim Status Survey was determined using the Wilcoxon Rank 
Sum (WRS) test per MARSSIM guidance with statistical parameters selected to achieve a 
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low error rate.  Since the areas that underwent the EDRA are Class 1 Areas, the Interim 
Status Survey was conducted consistent with the RSE Work Plan for Class 1 Areas 
(MWH, 2006), and was also consistent with the 2009 IRA (MWH, 2010b).  Therefore, 
the Interim Status Survey conducted in the flats area consisted of direct gamma radiation 
static measurements (converted to Ra-226 soil concentration) conducted on an 80-foot 
grid.  The Work Plan specified that confirmatory soil samples be collected for laboratory 
analysis at 5% of the static gamma survey points, or a minimum of 13 samples.  
Additionally, during implementation of the EDRA, excavation control radiation scan 
surveying was conducted at 100% coverage of the excavated areas, in accordance with 
the Work Plan, which augment the Interim Status Survey.  Detailed results of the 
excavation control surveying are included in Appendix C. 
 
The Interim Status Survey was performed in stages as each area within the excavation 
zones was determined to be ready for the status survey based on the excavation control 
survey.  The purpose of performing the Interim Status Survey in stages was to allow 
backfilling and/or grading of excavated areas as soon they were completed.  This was 
done to keep the construction on schedule and for project control, since no excavated area 
could be backfilled or graded until completion of the Interim Status Survey.  The Interim 
Status Survey began with static gamma measurements on September 28, 2012 in Zone 2.  
The status survey began with locating each survey point (grid nodes) using geographic 
coordinate data.  Then a one-minute direct gamma measurement was performed at each 
of the points.   
 
The 80-ft triangular grid was cast from the origin of the Post-IRA Status Survey 80-ft 
triangular grid and resulted in a total of 159 grid points:  149 in the flats area (Zones 2-5) 
and 10 in the Area North of NECR-1 (Zone 6), as shown on Drawing 11, Post-
Excavation Static Gamma Survey Results - Zones 2-5 and Drawing 13, Post-Excavation 
Static Gamma Survey Results – Zone 6.  The static gamma survey measurements and 
other information were recorded on the 80-ft Triangular Grid Status Static Gamma 
Radiation Survey Field Forms, which are included in Appendix C.  Confirmatory soil 
samples then collected for laboratory analysis and co-located with 15 randomly selected 
gamma static survey points, as shown in Drawing 12, Post-Excavation Surface Soil 
Analytical Results - Zones 2-5 and Drawing 14, Post-Excavation Surface Soil Analytical 
Results – Zone 6.  Field QA/QC duplicate soil samples were collected from two locations.  
The soil sampling information was recorded in the EDRA Soil Sample Log, included in 
Appendix C.  A total of 17 soil samples (15 primary and 2 duplicates) were submitted to 
ELI for Ra-226 analysis using USEPA Method 901.1 with a reporting limit of <0.6 pCi/g.  
The laboratory analytical Chain-of Custody (COCs) forms are included in Appendix C.   
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All of the confirmatory soil sample Ra-226 results were reported at less than the RAL, as 
discussed in Section 3.2.2, except for one sample, SSPT-033, for which the Ra-226 result 
was reported at 6.2 pCi/g.  During the Interim Status Survey, the static gamma level at 
this location was measured at 4,997 cpm, below the 5,075 cpm RAL for the collimated 
2x2 NaI detector (i.e., less than 2.24 pCi/g).  The laboratory reported result of 6.2 pCi/g 
was equivalent to about 8,100 cpm direct gamma radiation level, significantly above the 
measured static gamma radiation level of 4,997 cpm.  Therefore, the area was rescanned 
and another soil sample, SSPT-033R was collected from the exact same location.  The 
static gamma level was measured at 4,787 cpm during re-scanning.  Also, the scan 
gamma survey was extended to an approximately 20-foot radius around the point during 
the resampling, which showed gamma levels from about 4,200 to 4,900 cpm, all below 
the RAL.  The replacement soil sample SSPT-033R was sent to the laboratory for Ra-226 
analysis.  The laboratory reported a Ra-226 result for SSPT-033R of 1.5 pCi/g, less than 
the RAL, and significantly lower than the 6.2 pCi/g reported for the initial sample SSPT-
033, indicating that the 6.2 pCi/g value previously reported was likely an erroneous 
result.   
 
3.1.3 Final Status Survey for Eastern Drainage Channel 

 
The Final Status Survey conducted within the Eastern Drainage Channel consisted of the 
results of the ex-situ soil screening conducted during construction (see Appendix C) and 
soil samples submitted for laboratory analysis of Ra-226.  A soil sample was collected 
every 50 feet along the channel bed (29 locations) and channel sidewalls (29 locations) 
for excavation control by ex-situ gamma radiation soil screening, in accordance with the 
Work Plan.  The Final Status Survey was conducted in segments of the excavation as it 
progressed along the length of the channel to facilitate backfilling of the excavation in a 
timely manner and to reduce safety risks. Once ex-situ field screening results indicated 
that the RAL had been achieved, as shown in Appendix C, and the excavation was 
deemed complete, every other soil sample collected for excavation control were selected 
for laboratory analysis of Ra-226 (EPA approved submittal of every other sample through 
a field change based on the initial scan results).  A total of fifteen channel bed samples 
and 15 channel sidewall samples plus 4 duplicate samples were submitted for laboratory 
analysis. 
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3.2 INTERIM STATUS SURVEY RESULTS (ZONES 2-6) 
 
3.2.1 Static Gamma Survey Results 

 
The Interim Status Survey direct gamma radiation static survey one-minute readings were 
converted into Ra-226 surface soil concentrations using the updated correlation 
regression analysis equation, as discussed in Section 3.1.1.  The Ra-226 concentrations in 
soil converted from the direct gamma radiation level measurements are included in 
Appendix C and shown on Drawing 11.  The gamma static survey results indicated that 
Ra-226 concentrations in soil were below the RAL at 137 of the total 149 survey points 
in the Eastern Drainage flats area (Zones 2-5) and 8 of 10 survey points in the Area North 
of NECR-1 (Zone 6).  Ra-226 concentrations at the remaining 14 locations that exceeded 
the RAL were all below the MARSSIM Derived Concentration Guidance Limit Elevated 
Measurement Comparison (DCGLEMC) level of 3.0 pCi/g, with the highest at 2.72 pCi/g.   
 
The results showed Ra-226 concentrations for the 149 locations within the flats area as 
follows: 

 
Average = 1.6 pCi/g  
Standard deviation = 0.5 pCi/g  
Median = 1.6 pCi/g 
Maximum = 2.7 pCi/g 
 

The results showed Ra-226 concentrations for the 10 locations within the Area North of 
NECR-1 as follows: 
 

Average = 2.0 pCi/g  
Standard deviation = 0.4 pCi/g  
Median = 2.1 pCi/g 
Maximum = 2.7 pCi/g 

 
All gamma measurements were less than the DCGLEMC of 3.0 pCi.g.  Since some of the 
results exceeded the RAL, but were less than the EMC value, statistical evaluations were 
conducted to demonstrate that the mean concentration in the EDRA areas is not 
statistically different than the mean of the background area, and that these areas still meet 
the MARSSIM release criterion.  Zone 6 is part of the original IRA area, and so the 
statistical evaluation for Zone 6 included the Post-IRA Status Survey dataset (MWH, 
2011a) with the Zone 6 data inserted.  Each dataset (Zones 2-5 and Zone 6/IRA Area) 
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was statistically compared to the background dataset using the WRS test, in accordance 
with MARSSIM.  The WRS test was used with the following parameters: 
 

 Null Hypothesis (Ho):  EDRA Area Mean/Median ≥ Background 
Mean/Median Plus Substantial Difference, S (Form 2) 

 

 Alternative Hypothesis (HA):  EDRA Area Mean/Median < Background 
Mean/Median Plus Substantial Difference, S 

 

 Substantial Difference (S):  DCGLW (1.14 pCi/g) 
 

 Confidence Level:  95 percent 
 
The statistical analyses were conducted using the software ProUCL 4.1.  The outputs 
from ProUCL showing the results of the tests are included in Appendix G, Status Survey 
Results.    
 
The results for Zones 2-5 show that the p-value was less than 0.05, and so at a 95% 
confidence level (α = 0.05), the null hypothesis is rejected.  The conclusion from the test 
is that the mean of the Zones 2-5 static gamma dataset is less than the mean of the 
background reference area plus the substantial difference and, therefore, the Zones 2-5 
areas pass the MARSSIM release criterion based on the correlated gamma measurements.   
 
The results for Zone 6/IRA Area show that the p-value was less than 0.05, and so at a 
95% confidence level (α = 0.05), the null hypothesis is rejected.  The conclusion from the 
test is that the mean of the Zone 6/IRA Area static gamma dataset is less than the mean of 
the background reference area plus the substantial difference and, therefore, the Zone 
6/IRA Area areas pass the MARSSIM release criterion based on the correlated gamma 
measurements.   
 
3.2.2 Surface Soil Analytical Results 

 
Surface soil samples were collected from 14 locations within the Zones 2-5 and one 
location from Zone 6, subsequent to completion of excavation activities.  The surface soil 
samples were submitted to the laboratory and analyzed for Ra-226.  The locations of each 
of the soil samples and analytical results are shown on Drawing 12.  The laboratory 
analytical reports and the results of the data validation are included in Appendix C.  
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The results showed Ra-226 concentrations for the 14 Zones 2-5 samples as follows: 
 

Mean = 1.6 pCi/g 
Standard deviation = 0.3 pCi/g  
Median = 1.5 pCi/g 
Maximum = 2.2 pCi/g 

 
The one sample from Zone 6 indicated a Ra-226 concentration of 1.3 pCi/g, as shown on 
Drawing 14. 
 
The Zones 2-5 results are consistent with the static gamma measurements and indicated 
that no sample results exceeded the RAL and that Zones 2-5 met the MARSSIM release 
criterion.  The result for Zone 6 was also below the RAL. 
 
3.3 FINAL STATUS SURVEY RESULTS (ZONE 1) 

 
3.3.1 Ex-Situ Gamma Screening 

 
As discussed in Section 3.1, in-situ direct gamma radiation surveying was not used for 
excavation control in the Eastern Drainage channel due to radiation shine interferences 
from the channel banks or sidewalls.  Ex-situ field soil screening was performed instead 
for excavation control in the Eastern Drainage channel (see Appendix C).  Once the ex-
situ soil screening results indicated that soils in excess of the RAL had been removed 
from the channel bed and the side walls one sample every 100 feet was collected along 
the channel bed and sidewalls and submitted to ELI for analysis of Ra-226.  The results 
of the laboratory analyses are presented in Section 3.3.2.  The results of the ex-situ soil 
screening indicated that all soils in excess of the RAL had been removed and excavation 
from the Eastern Drainage channel had met the objectives of the EDRA. 
 
3.3.2 Soil Analytical Results 

 
The results of the analyses for Ra-226 conducted on the subsurface soil samples collected 
from the channel are included in Appendix C and shown on Drawing 15, Post-Excavation 
Subsurface Soil Analytical Results – Zone 1.  All of the channel bed and channel sidewall 
soil sample Ra-226 results reported from the laboratory were less than the 2.24 pCi/g 
RAL, except for one channel sidewall sample, EDC-29-NSW, for which the Ra-226 
result was reported at 3.0 ± 0.6 pCi/g.  While this result was equal to the acceptable EMC 
level of 3.0 pCi/g, it is likely an erroneous value because the results of the ex-situ field 
soil screening indicated that it was less than the RAL and the analytical result for the 
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laboratory duplicate sample from the same location (EDC-DS4) was 1.7 ± 0.6 pCi/g.  
Excluding sample EDC-29-NSW (i.e., using the duplicate sample instead), the results 
indicated Ra-226 concentrations as follows: 
 

Mean = 1.3 pCi/g 
Standard deviation = 0.3 pCi/g 
Median value = 1.2 pCi/g 
Maximum = 1.9 pCi/g 

 
These results indicated that Ra-226 concentrations were all below the RAL and 
demonstrated that the Eastern Drainage channel excavation met the EDRA objectives.   
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4.0 ESTIMATE OF COSTS INCURRED 
 
It is estimated that approximately $1,647,000 was spent to comply with the AOC.  This 
includes costs to conduct the EDRA RSE, prepare a design and work plans, removal, 
removal oversight, sampling and monitoring, and project management.  This does not 
include costs incurred by USEPA and its contractors and consultants. 
 

Removal Site Evaluation: $60,000 
Construction Planning: $108,000 
Construction Management: $75,000 
Construction Oversight: $155,000 
Construction: $1,249,000 

Total: $1,647,000 
 
These costs do not include planning and execution of the bioventing system for the Area 
North of NECR-1 Remediation included in the AOC.  These costs will be reported 
following implementation of the bioventing remedy. 
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Common Name Scientific Nomenclature
PLS / lb

Recommended 
PLS lbs/ac PLS / ft2 % of Seeds 

in Mix
Method of 
Seeding

Western wheatgrass Agropyron smithii 110,000 1.00 2.5 2.0% Drill NRCS indicated climax species
Sand Dropseed Sporobolus cryptandrus 5,298,000 0.50 60.8 47.9% B-cast/Harrow NRCS indicated climax species
Blue Grama Bouteloua gracilis 825,000 0.50 9.5 7.5% Drill Stong component of native community
Galleta Hiliaria jamesii 159,000 0.50 1.8 1.4% Drill Stong component of native community
Thickspike Wheatgrass Agropyron dasystachyum 154,000 0.50 1.8 1.4% Drill Fair performer - Offers diversity
Indian Ricegrass Oryzopsis hymenoides 141,000 0.75 2.4 1.9% Drill Should do well in areas of sandy texture
Sideoats Grama Bouteloua curtipendula 191,000 0.75 3.3 2.6% Drill Good performer - Offers diversity
Bottlebrush Squirreltail Sitanion hystrix 192,000 0.25 1.1 0.9% Drill Fair performer - Offers diversity

4.75 83.2 65.5%
Desert Globemallow Sphaeralcea ambigua 500,000 0.75 8.6 6.8% B-cast/Harrow Sufficient performer for diversity
Palmer Penstemon Penstemon palmeri 610,000 0.50 7.0 5.5% B-cast/Harrow Good performer - Offers diversity
Rocky Mountain PenstemonPenstemon strictus 592,000 0.25 3.4 2.7% B-cast/Harrow Fair performer - Offers diversity
Lewis Flax Linum lewisii 293,000 1.00 6.7 5.3% B-cast/Harrow Good performer - Offers diversity

2.50 25.7 20.3%
Fourwing Saltbush Atriplex canescens 52,000 0.75 0.9 0.7% Drill NRCS indicated climax species - good forage value
Wyoming Big Sagebrush Artemisia tridentata wyo. 2,500,000 0.25 14.3 11.3% B-cast/Harrow Occasional performer - Offers diversity
Cliffrose Purshia mexicana 64,600 1.00 1.5 1.2% B-cast/Harrow Fair performer - Offers diversity
Winterfat Ceratoides lanata 56,700 1.00 1.3 1.0% B-cast/Harrow Good performer - good forage value

3.00 18.0 14.2%
10.25 127.0

Notes:

Table 1
Primary Seed Mix

1.  This seed mix is for the disturbred areas on the mine site, Zone 6, the Eastern Drainage area, and the borrow area.
2.  PLS = Pure Live Seed.   
3.  The amount of seed per acre used was 10.25 lb/ac mix for areas that were drill seeded for grasses.  In areas where broadcast and harrow methods were used for grasses, the rate was 
increased 1.5 times, and where hydroseeding methods were used, the rate was doubled.

Comments

Subtotal
Total

Subtotal

Subtotal

SpecificationsSeed Names



Common Name Scientific Nomenclature
PLS / lb

Recommd
. PLS 
lbs/ac

PLS / ft2 % of Seeds 
in Mix

Preferred 
Method of 
Seeding

Comment 

Alkali Sacaton Sporobolus airoides 1,758,000 0.25 10.1 28.6% B-cast/Harrow NRCS indicated climax species
Blue Grama Bouteloua gracilis 825,000 0.50 9.5 26.8% Drill Stong component of native community

Subtotal 0.75 19.6 55.4%
Scarlet Globemallow Sphaeralcea coccinea 500,000 0.25 2.9 8.1% B-cast/Harrow Sufficient performer for diversity
Rocky Mtn. Bee Plant Cleome serrulata 65,900 1.50 2.3 6.4% B-cast/Harrow Good performer - Offers diversity
Upright Prairie Coneflower Ratibida columnifera 737,104 0.25 4.2 12.0% B-cast/Harrow Fair performer - Offers diversity

Subtotal 2.00 9.4 26.5%
Fourwing Saltbush Atriplex canescens 52,000 1.50 1.8 5.1% Drill NRCS indicated climax species - good forage value
Rubber Rabbitbrush Chrysothamnus naseousus 400,000 0.50 4.6 13.0% B-cast/Harrow NRCS indicated climax species 

2.00 6.4 18.1%
4.75 35.3

Notes:
1.  This seed mix was used as a supplement to the Primary Seed mix (see Table 1) in disturbed areas east of Red Water Pond Rd.
2.  PLS = Pure Live Seed.  

Recommendations

Table 2
Supplemental Seed Mix

3.  The amount of seed per acre used was 4.75 lb/ac for areas that were drill seeded for grasses.   In areas where broadcast and harrow methods were used for grasses, the rate was 
increased 1.5 times, and where hydroseeding methods were used, the rate was doubled. 

Names

Subtotal
Total



Gross 

Alpha (4) U-nat Ra-226 Th-230
1.8E-12 9.0E-13 9.0E-13 2.0E-14

Gross 
Alpha

U-nat Ra-226 Th-230
Gross 
Alpha

U-nat Ra-226 Th-230

NECR-D1 Mean D1 Baseline 6.5E-15 3.2E-15 1.6E-15 1.6E-15 0.1% 0.1% 0.0% 1.2%

NECR-D2 Mean D2 Baseline 3.0E-15 1.5E-15 7.6E-16 7.6E-16 -0.1% -0.1% -0.1% -3.1%

Mean 2.6E-15 1.3E-15 6.4E-16 6.4E-16 0.0% 0.0% 0.0% -0.2%
Mean School Bus Stop air concentrations similar 
to upwind

Max 1.2E-14 6.1E-15 3.0E-15 3.0E-15 1% 1% 0% 15%

Mean 1.8E-14 9.1E-15 4.6E-15 4.6E-15 0.9% 0.9% 0.4% 19.4%
Mean Perimeter air concentrations less than 25% 
of DACs

Max 9.8E-14 4.9E-14 2.5E-14 2.5E-14 5% 5% 3% 119%

NECR-U1 Mean
NECREDRA-U1 (Upwind)  
Project Mean

2.7E-15 1.4E-15 6.8E-16 6.8E-16 - - - -

(5) Monitoring station:  NECR-D1 = Downwind 1 (Scool Bus Stop); NECR-D2 = Downwind 2 (East Drainage Area North Perimeter);  NECR-U1 = Upwind 1

(1) U-nat, Ra-226 and Th-230 activity calculated from measured gross alpha activity @ faction of 0.5 for U-nat, 0.25 for Ra-226 and 0.25 for Th-230 of gross alpha activity

(4) Calculated DAC for gross alpha activity by summing U-nat, Ra-226 and Th-230 DACs for control measures, not a regulatory DAC.

(2) DACs from 10CFR20, Appendix B, Table 2 for control and assessment of dose to the public
(3) Net % of DACs for downwind, i.e subtracting upwind concentration from downwind

Table 3
Internal Radiological Exposure Data Summary

Airborne Particulate Activity (uCi/ml) (1)

Sample ID
Sample 

Date
Perimeter Air 

Station (5)

% of DAC (3)

Comments

DAC (uCi/ml)10CFR20, AppB

Baseline Sampling, downwind and upwind 
essentially the same

Notes:

NECR-D1

NECR-D2

NECREDRA-D1  (Scool Bus 
Stop Area)

NECREDRA-D2  (EDA 
Downwind (North Perimeter) 

1



Maximum Particle Size (µm) Dates
Average Concentration 

(µg/m3) 1
Operating Hours 2

10 9/10 to 9/13/12 2.6 76.5

10 9/14/12 5.3 7.8

2.5 9/18/12 6.1 6.7

10 9/19/12 5.6 8.4

2.5 9/20/12 7.6 7.9

10 9/21/12 10.3 7.3

2.5 9/24/12 4.6 7.8

10 9/25/12 3.5 8.8

2.5 9/26/12 3.6 8.4

10 9/27/12 2.8 8.9

2.5 9/28/12 1.8 5.9

10 10/1/12 3.8 7.8

2.5 10/2/12 4.5 8.0

10 10/3/12 4.1 8.8

2.5 10/4/12 6.0 3.1

2.5 9/10/12 to 9/14/12

10 9/17/12 16.7 8.5

10 9/19/12 12.2 8.4

2.5 9/20/12 13.8 8.4

10 9/21/12 17.2 7.8

10 9/24 to 9/27/12 10.3 72.0

2.5 9/27/12 4.1 8.0

10 9/28/12 2.9 5.9

2.5 10/1/12 4.6 8.3

10 10/2/12 23.5 8.6

2.5 10/3/12 12.5 8.8

10 10/4/12 17.5 7.7

10 10/5/12 10.0 7.7

2.5 10/8/12 4.7 8.5

10 10/9/12 6.2 9.0

2.5 10/10/12 3.0 8.9

2.5 10/11/12 3.9 8.2

10 10/12/12 4.5 2.7

10 10/15/12 4.1 5.8

2.5 10/16/12 7.4 8.6

10 10/17/12 6.5 8.7

2.5 10/18/12 20.8 8.7

10 10/22/12 23.0 6.7

2.5 10/23/12 24.4 8.7

10 10/24/12 14.3 8.6

2.5 10/25/12 24.1 8.4

Table 4

Airborne Dust Monitoring Results

Downwind

Upwind

Monitor malfunctioned



Maximum Particle Size (µm) Dates
Average Concentration 

(µg/m3) 1
Operating Hours 2

Table 4

Airborne Dust Monitoring Results

10 10/1/12

10 10/3/12 4.7 8.9

2.5 10/4/12 7.0 4.0

2.5 10/5/12 3.5 8.1

10 10/8/12 3.9 8.4

2.5 10/9/12 2.7 9.4

10 10/10/12 7.0 8.9

10 10/11/12 6.4 8.2

2.5 10/15/12 2.9 6.1

10 10/16/12 5.0 8.6

2.5 10/17/12 3.1 8.7

10 10/18/12 9.0 8.5

2.5 10/22/12 1.5 6.8

10 10/23/12 3.3 8.6

2.5 10/24/12 5.7 8.2

10 10/25/12 2.0 7.9

Notes:

1.  The standard for PM 2.5 is a 24‐Hr TWA of 35 µg/m3.  The standard for PM 10 is a 24‐Hr TWA of 150 µg/m3.

3.  Monitoring at the bus stop was started when construction at Zone 6 began, which was the week of 10/1/12.

Data Rejected

2.  Operating hours are the hours that the dust monitor was operating, which was normally limited to construction 

work hours, except for two 72+ hour periods, one each at the upwind and downwind stations.

Bus Stop 3
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APPENDIX A 
WEEKLY CONSTRUCTION REPORTS AND FIELD NOTES 

  



Date: Wednesday, September 6, 2012

Weather: Partly cloudy, 85 F

Weather impact on construction: none

Site conditions: good
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AMEC 1 1 2 6 10

Morris Survey 1 1

AVM 0

Dinetahdoo 0

Gallup Security 2 2

TOTAL STAFF ON‐SITE 13

MAJOR EQUIPMENT ON SITE

Below

RECORD OF MAJOR DELIVERIES

1 ‐ John Deere 350D trackhoe

1 ‐ John Deere 670B motor grader

50 ‐ straw bales

DAILY OBSERVATION OF CONSTRUCTION OPERATIONS

NORTHEAST CHURCH ROCK MINE REMOVAL ACTION

WORK PERFORMED/PROGRESS

GENERAL SITE WORK

MWH/AVM

‐ Installation of silt fences

‐ Surveying areas for pre‐construction topography

‐ Stakes placed for grading survey

‐ Fence installed inside Zone 3 for septic lines

‐ Communication with Dinetahdoo and AMEC regarding arch 

buffer zone intersection with East Drainage.

‐ Installation of dust monitoring equipment for baseline 

readings.

‐ Meeting with construction crew to review safety issues and 

general scope of work.



DEFICIENCIES/ISSUES RESOLVED BY END 

OF SHIFT

DEFICIENCIES/ISSUES NOT RESOLVED BY 

END OF SHIFT

SAFETY/

ENVIRONMENTAL

 ISSUES

None

‐ Jesse with Clear Creek is reviewing requests to alter the seed 

mix that will be used for revegetation.

None
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DATE

Monday

9/10/2012

Tuesday

9/11/2012

Wednesday

9/12/2012

Thursday

9/13/2012

- Continuing material excavation and transport east from entrance along house fence line, north to arroyo fence (Zone 2).

- Stockpiling excavated material on NECR-1 cap, 191 loads delivered total.

- Improvement of silt fences at site perimeter to make them more effective for runoff control.

- Dinetahdoo out to site to re-flag the archaeological site near the East Drainage.

- Beginning of three-day continuous dust monitoring (72-hour).

- Continuing material excavation and transport east from entrance along house fence line, north to arroyo fence (Zone 2).

- 213 loads delivered to the stockpile area on the NECR-1 cap.

- Preliminary scanning to the north of residence shows a few hot spots, especially around culvert and ditch. Hot spots indicated with 

flagging.

- Continuing 72-hour dust monitoring.

- Two machines needing maintenance had repairs completed by the end of the day.

- Continuing material excavation and transport east from entrance along house fence line, north to arroyo fence (Zone 2).

- 181 loads delivered to the stockpile area on the NECR-1 cap.

- The debris pile on back of resident's property (east of house) was disposed of at his wish.

- A SWPPP inspection conducted after recent rain event showed no deficiencies in the silt fences.

- Scanning was not possible due to wet conditions onsite.

- 72-hour dust monitoring continued.

- The motor grader is down with a defective hydraulic hose and will be repaired tomorrow.

- 6 loads of gravel were delivered to improve the site entrance and the road on the top of NECR-1.

- A JD dozer D-5 700J was added to the equipment fleet.

- Continuing material excavation and transport east from entrance along house fence line, north to arroyo fence (Zone 2).

- 185 loads were delivered to the stockpile area on the NECR-1 cap.  Stockpiled soil is now being pushed back and consolidated 

against the hill behind it.

- Last day of the three-day (72-hr) continuous dust monitoring.

- A second water truck has been delivered and is now onsite.

- A round of photos were taken of the construction areas.

- Scanning of the Zone 2 areas where excavation has been conducted.

- Approximately 50% of Zone 2 is complete and 30% of the total excavation has been completed to date.

- Upwind dust monitoring showed an average concentration of 5.3 ug/m
3
 over a 72-hour period.

NECR MINE SITE

EASTERN DRAINAGE REMOVAL ACTION

WEEKLY SUMMARY TABLE

WEEK ENDING: September 13, 2012 (Week 2)

DESCRIPTION OF ACTIVITIES
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DATE

Friday

9/14/2012

Monday

9/17/2012

Tuesday

9/18/2012

Wednesday

9/19/2012

Thursday

9/20/2012

- Began material excavation and transport from Zone 5 and on both sides of the western end of Zone 1 in Zone 2.

- Stockpiling material on NECR cap, 228 loads delivered to NECR-1 stockpile.

- Scanning continues in completed areas of Zone 2, results of scanning determined that area in NE Zone 2 needs further material 

removal.

- Two water towers now on site to assist with the pace of dust control.

- Continuing material excavation and transport from Zone 5.

- 261 loads were delivered to the NECR-1 stockpile.

- Scanning continues in completed areas of Zone 2, areas in NE Zone 2 needs further material removal.

- Continuing dust monitoring and air sampling.  Now alternating days of PM2.5 and PM10 for dust monitoring.  One dust monitor was 

not working properly and has been replaced.

- A change request has been signed for excavation south of the East Drainage.

- The initial excavation of Zone 5 was finished mid-day. Beginning to excavate and transport material from sides of Zone 4, also 

further excavating Zone 2.

- Stockpiling on NECR cap, 197 loads delivered to NECR-1 total.

- Scanning continues in areas of Zone 2 where excavation has recently been performed, mainly in areas east and south of residence.  

Approximately 2 acres in NE Zone 2 need to be further excavated.

- Continuing dust monitoring and air sampling, PM10 dust monitoring today.

- Clear Creek's seed mixture has been approved and the request has been made to order it.

- A new pump was installed in the well used to produce water for dust control.

- The D-6 dozer has a broken belt and the new belt ordered was the wrong size.  The correct belt has been ordered but will not arrive 

until tomorrow.

- Continuing material excavation and transport from sides of Zone 4 and second excavation of Zone 2.  The second excavation of Zone 

5 Began mid-day, motor grader is ripping the north area prior to excavation/transport.

- Stockpiling on NECR-1 cap, 205 loads were delivered total.  The current established elevation of the pile is to be maintained.

- Scanning areas in Zone 2 where excavation has been performed, mainly in areas east of residence.  Approximately 50% of Zone 5 

needs to be further excavated.  Approximately 25% of Zone 2 south needs to be re-excavated.

- Continuing dust monitoring and air sampling, PM2.5 dust monitoring today.

- The production well is now on line with new pump.

- The smaller water truck is down but repairs were made and it will be back and running tomorrow.

- The D-6 dozer has a broken belt, unfortunately the second belt ordered was also the wrong size.  The third belt has been ordered 

and will arrive tomorrow.

- Dust monitoring showed an average concentration of 13.9 ug/m
3
 downwind of construction ( PM2.5).

- Approximately 70% of total excavation complete based on load tickets, 40% of overall contract complete.

NECR MINE SITE

EASTERN DRAINAGE REMOVAL ACTION

WEEKLY SUMMARY TABLE

WEEK ENDING: September 20, 2012 (Week 3)

DESCRIPTION OF ACTIVITIES

- Material excavation and transport of Zone 2 continues, now east from residence east fence line, south to Zone 1.

- Stockpiling on NECR cap and 197 loads total were delivered to NECR-1 stockpile today.

- Dust monitoring and air sampling continue during working hours.

- Scanning is taking place in the completed northern area of Zone 2.
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DATE

Friday

9/21/2012

Monday

9/24/2012

Tuesday

9/25/2012

Wednesday

9/26/2012

Thursday

9/27/2012

- Beginning material re-excavation and transport from area of Zone 2 near 5 and 1, deeper excavation needed near channel.  Further 

excavating Zone 5 in hot areas.  Also excavating hot spots in Zone 4, mostly along southern edge and channel bottom.

- Stockpiling continues on NECR-1, 129 loads delivered to NECR-1 total.

- Scanning areas in Zone 2 where excavation has been performed, mainly in areas southeast of residence and near Zone 4.

- Continuing dust monitoring and air sampling, 3rd day of 72-hour dust monitoring downwind.

- The 3500 gallon water truck and motor grader are both having problems and are down today.

- Beginning second excavation of Zone 2, ripping prior to excavation/transport. Continuing further excavation of material from sides 

of Zone 4 from results of scanning.

- Stockpiling on NECR cap, 171 loads delivered to NECR-1 total.  Changing current elevation due to proximity to haul road.

- Richard Morris has been contacted to make aware of work planned for next week in Zones 1-5.

- Scanning is being performed in areas in Zones 2 and 4 where excavation has taken place.

- Dinetahdoo has been contacted to be made aware of work planned for next week in Zone 1.  They will need to be present on site 

during days where excavation in the area of the archaeological site near Zone 1 is taking place.

- Results of 72-hour continuous downwind dust monitoring was an average concentration of 10.3 ug/m
3

- An estimated completion of 90% has now been performed on Zones 2-5.

NECR MINE SITE

EASTERN DRAINAGE REMOVAL ACTION

WEEKLY SUMMARY TABLE

WEEK ENDING: September 27, 2012 (Week 4)

DESCRIPTION OF ACTIVITIES

- Material excavation and transport of Zone 4 continues, now excavating channel bottom also.  Continuing with the second 

excavation of elevated areas in Zones 2 and 5 and beginning excavation in Zone 2 between Zones 4, 5, and 1.

- Stockpiling on NECR cap and 199 loads total were delivered to NECR-1 stockpile today.

- Dust monitoring and air sampling continue during working hours.

-Approximately 50% of Zone 5 needs to be further excavated.  Approximately 25% of Zone 2 south needs to be re-excavated.

- D-6 dozer with broken belt is now up and running.

-  Continuing material excavation and transport from Zone 4, primarily from channel bottom.  Loading material out of the south end 

of Zone 2.  Continuing excavation from Zone 2 between Zones 1, 4, and 5.

- Stockpiling material on NECR-1, 225 loads delivered to NECR-1 stockpile.

- Scanning continues in completed areas, approximately 40% needs to be re-excavated in Zone 5, 25% in southern Zone 2.

- Site photos were taken from pre-selected locations.

- Completed material excavation and transport from the initial cut of Zone 4.  Continuing with excavation of Zone 2 between Zones 1, 

4, and 5, re-excavation of Zone 5 and excavation of hot areas in Zone 2.

- 218 loads delivered to NECR-1 stockpile.

- Continuing dust monitoring and air sampling.  Now alternating days of PM 2.5 and PM10 for dust monitoring.  Day 2 of 72-hour 

downwind monitor.
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DATE

Friday

9/28/2012

Monday

10/01/2012

Tuesday

10/02/2012

Wednesday

10/03/2012

Thursday

10/04/2012

- Re-excavating one foot from the bottom of Zone 4.  Zone 1 excavation until excavator stopped working.  Stockpiling borrow material 

in Zone 3.  

- Silt fence installed at Zone 6 to prepare for next week's excavation.

- Zones 2, 3, and 5 have passed scanning.

- Continuing dust monitoring and air sampling.

- Took photos from predetermined locations.

- Site visit from Sacred Wind, they took down the phone line in the stockpile area.

- Excavator is having problems and was down today but running by the end of the day.

- Continuing further excavation of material from Zone 4.  Continuing Zone 1 excavation, from archaeological site moving east.  Backfill 

in areas of Zones 2 and 5, 96 loads hauled from borrow area.

- Stockpiling on NECR cap, 69 loads delivered to NECR-1 total.  

- Surveying completed areas.

- Scanning areas in Zones 2 and 4 where excavation has been performed.  Zone 5 still needs to be cleared and the bottom of Zone 4 

needs further excavation to reach the action level.  

- Continuing dust monitoring and air sampling, dust monitoring results downloaded.  

- Dinetahdoo visited site and was present in Zone 1 during excavation of area in vicinity of archaeological site.

- Measured excavated areas that exceeded the design depth.

- Dust monitoring downwind of construction measured an average concentration of 17.6 ug/m
3

NECR MINE SITE

EASTERN DRAINAGE REMOVAL ACTION

WEEKLY SUMMARY TABLE

WEEK ENDING:October 4, 2012 (Week 5)

DESCRIPTION OF ACTIVITIES

- Excavation continues in southern end of Zone 2, just outside of original channel definition, approximately 100'x40', up to 4' depth.  

The area near north culvert with elevated readings was re-excavated.

- The re-excavation of Zone 4 down to action level is close to completion.  

-  Zone 3 has been excavated and is now ready for scanning.

- Stockpiling on NECR-1 cap, 134 loads delivered to NECR-1 total. 

- Arranged for Dinetahdoo to visit next week during channel excavation.

- Continuing to excavate southern Zone 2 and Zone 4 in previous areas.  Zone 3 completed and the excavation of the west end of 

Zone 1 began.  7' excavation near culvert in Zone 1.

- Water truck cleaning Red Water Pond Road.

- 195 loads delivered to NECR-1 stockpile.

- Scanning continues in completed areas, Zone 3 scanned clean.  Began field screening of material in Zone 1.  4' excavation down to 

far end of Zone 5 and 2' excavation from Zone 5 to east end is recommended.  Areas on far side of North fence are clear.

- Continuing dust monitoring and air sampling, new dust monitor location near school bus stop next to air sampler.

- Excavation of south culvert area until it could not be further excavated without compromising the culvert itself.  Deep and wide 

excavation is needed in section of Zone 1 approximately 100 m from west fence.  Grader moved to the stockpile area to help the 

dozer, dozer/ripper and loader to borrow area to begin moving borrow material.

- 142 loads delivered to NECR-1 stockpile.

- Continuing dust monitoring and air sampling.  Continuing to alternate days of PM 2.5 and PM10 for dust monitoring. 

- Scans of Zone 1 after first excavation are mostly reading clean.  Zones 3 and 5 are now clean.

- CRA is onsite, they plan to begin their excavation of RWPR on Monday 10/8.



Photographic Log

Page 1 of 5

Client: GE/UNC Project: Eastern Drainage Removal
Action

Site Name: NECR Site Location: Eastern Drainage

Photograph ID: 1

Photo Location:
Hill west of RWPR

Direction:
Northeast

Survey Date:
10/3/2012

Comments:

Photograph ID: 2

Photo Location:
Hill west of RWPR

Direction:
East

Survey Date:
10/3/2012

Comments:

«l}) MWH 



Photographic Log

Page 2 of 5

Client: GE/UNC Project: Eastern Drainage Removal
Action

Site Name: NECR Site Location: Eastern Drainage

Photograph ID: 3

Photo Location:
Residence north fence

Direction:
Northeast

Survey Date:
10/3/2012

Comments:

Photograph ID: 4

Photo Location:
Residence north fence

Direction:
North

Survey Date:
10/3/2012

Comments:

«l}) MWH 



Photographic Log

Page 3 of 5

Client: GE/UNC Project: Eastern Drainage Removal
Action

Site Name: NECR Site Location: Eastern Drainage

Photograph ID: 5

Photo Location:
South hill

Direction:
Northwest

Survey Date:
10/3/2012

Comments:

Photograph ID: 6

Photo Location:
South hill

Direction:
Northeast

Survey Date:
10/3/2012

Comments:

«l}) MWH 



Photographic Log

Page 4 of 5

Client: GE/UNC Project: Eastern Drainage Removal
Action

Site Name: NECR Site Location: Eastern Drainage

Photograph ID: 7

Photo Location:
South hill

Direction:
North

Survey Date:
10/3/2012

Comments:

Photograph ID: 8

Photo Location:
East drainage

Direction:
East

Survey Date:
10/3/2012

Comments:

«l}) MWH 



Photographic Log

Page 5 of 5

Client: GE/UNC Project: Eastern Drainage Removal
Action

Site Name: NECR Site Location: Eastern Drainage

Photograph ID: 9

Photo Location:
Soil Consolidation Area

Direction:
Southwest

Survey Date:
10/3/2012

Comments:

«l}) MWH 



DATE

Friday

10/5/2012

Monday

10/08/2012

Tuesday

10/09/2012

Wednesday

10/10/2012

Thursday

10/11/2012

- Continued with the excavation of the rad material in zone 6, additional excavation may be required and is contingent upon 

excavation control results. 142 loads of soil were hauled from the TPH zone 6 area, this material was subsequently deposited in the 

comingled stockpile.

- Began shaping the ditch in zone 1, dozer and water truck are using on-site fill to construct the ditch embankments. 

- Transported 78  loads of backfill from the bowrrow area to Zones 1 and 5.

- Scanned Zone 6. Depths are exceeding the estimated 2 feet in areas, primarily in the southern end of the Zone.

- Took photos from predetermined locations.

- Continuing further excavation of material from Zone 6, deeper excavation is required.  Continuing Zone 1 shaping and construction.  

23 loads of backfill were transported from the borrow area to areas of Zones 2 and 5

- Stockpiling material from Zone 6 to the NECR cap, comingled area.  81 loads delivered to NECR-1 total.  

- Hauling material from the borrow area to cover the stockpile area.

- Scanned Zone 6, depths are exceeding the estimated 2 feet in areas, primarily in the southern end of the Zone.

NECR MINE SITE

EASTERN DRAINAGE REMOVAL ACTION

WEEKLY SUMMARY TABLE

WEEK ENDING: October 11, 2012 (Week 6)

DESCRIPTION OF ACTIVITIES

- Excavation of Zone 1 continues, from the archaeological site to the east end of the channel.

- Backfilling material from the borrow area into Zone 2.  123 loads hauled from the borrow area.

- Stockpiling on NECR-1 cap, a total of 75 loads were delivered to NECR-1. 

- A small area of Zone 4 was excavated one foot deeper based on excavation control results.

- Scanning completed in portions of Zone 1,  one area (200' long) had readings above the action level and needed to be re-excavated.

- Continuing dust monitoring and air sampling.

- Continuing with the backfill of Zones 2 and 5 using borrow material.

- Excavation of hot spots around the haul road within Zone 2

- Photos were taken of Zone 4 for erosion and excavation control analysis.

- Dust monitoring continues, still alternating days of the two particle sizes, 2.5 and 10.

- Excavation control consists of mostly small areas ("hot spots"), mostly near the road used for material transport within Zone 2.

- Continued with the backfill and grading of Zones 1, 2, and 5.  187 loads of backfill were delivered to Zones 1 and 5.

- Began the excavation of soils in Zone 6.  Stockpiling on the NECR cap, where obvious, rad soils were transported to the main pile and 

TPH-contaminated soils to the comingled pile.  24 loads of rad soil were removed from Zone 6.

- Zone 4 slopes were graded to a minimum of slope ratio of 3:1.

- Continuing dust monitoring and air sampling,  Continuing to alternate days of PM 2.5 and PM10 for dust monitoring. 

- Excavation control conducted in Zone 6.

- Navajo community meeting with GE, BHP Billiton, MWH, EPA.

- Material from adjacent Zones 2 and 5 is to be used as fill material in Zone 1.  
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DATE

Friday

10/12/2012

Monday

10/15/2012

Tuesday

10/16/2012

Wednesday

10/17/2012

Thursday

10/11/2012

- Continued the excavation of material in Zone 6, including the excavation of an area to the north of the original Zone 6 boundary. 

Hauled 43 loads of soil from the TPH zone 6 area to the stockpile area.  No TPH contamination was observed.

- Continued building the ditch in zone 1, dozer and water truck will be using on-site fill to construct the ditch embankments. 

- A ground surface survey of Zone 6 was conducted.

- Scanned Zone 6, excavation areas are exceeding the original boundaries for the Zone to the north.

- Excavation outside the original Zone 6 boundary to remove additional soils in exceedance of the action level.

- Completed final excavation of material from Zone 6.  Continuing Zone 1 shaping and construction.  No TPH contamination was 

observed.

- Stockpiling the final loads of material from Zone 6, 6 loads delivered to NECR-1 total.  

- Morris Surveying conducting the survey of now-excavated Zone 6.

- A scan of Zone 6 by AVM showed that it is now reading below the action level.

- A sedimentation basin has been proposed for the north culvert to control material exiting the culvert.

NECR MINE SITE

EASTERN DRAINAGE REMOVAL ACTION

WEEKLY SUMMARY TABLE

WEEK ENDING: October 18, 2012 (Week 7)

DESCRIPTION OF ACTIVITIES

- Continuing with Zone 6, greater excavation depths are required to reach soils below the action level.  Continued constructing the 

embankments of the Zone 1 channel.

- Stockpiling on NECR-1 cap, 16 loads were delivered from Zone 6 to the NECR-1 comingled area total. No TPH contamination was 

observed.

- Continuing to conduct dust monitoring on a daily basis and and air sampling twice a week.  

- No scanning due to inclement weather conditions.

- Continued with the excavation of material from Zone 6.  Deeper excavation is required at the south end.  Construction of Zone 1 

channel geometry continues.

- 42 loads of soil transported were from Zone 6 to the stockpile area.

- Continued to cover material in the stockpile with clean soil.

- Excavation control was conducted in Zone 6, excavation depths are now to 10' in the southern part of this zone.

- Continued with Zone 6, beginning to excavate small triangular area.  Deeper excavation required at south end, further excavation at 

north end (outside original boundary).    

- Construction of Zone 1 channel geometry continues.

- 53 loads of soil were transported from Zone 6 to the stockpile area.

- Continuing to cover material in the stockpile with clean soil.

- Excavation control in Zone 6, investigating area north for potentially contaminated soil beyond Zone 6 boundary.

- Excavation outside Zone 6 footprint to the north, approximately 35'x35'x1'.
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DATE

Friday

10/19/2012

Monday

10/22/2012

Tuesday

10/23/2012

Wednesday

10/24/2012

Thursday

10/25/2012

Friday

10/26/2012

- Completed Zone 1 channel rip rap shape construction and compaction of material.

- Graded areas of substantial ground elevation differences near the western perimeter of Zone 2.

- Completed the regrading of the borrow pit.

- Dust monitoring data was downloaded for processing.

- Today was the final day of construction activities.  Surveying and seeing will begin next week.

- Hay bales were installed on the slopes in the southern end of Zone 6 and on the channel floor in Zone 4.

- Eighteen loads of rip rap were hauled in for use in Zone 1, 249.26 tons total.

- The grading of Zone 4 is now complete.  Grading of low areas in Zones 2-5 continues.

- Site photos were taken from predetermined locations to continue the ongoing photo series.

- The crusher in Thoreau was down and undergoing repair.  It was fixed by the end of the day but trucks spent several hours waiting 

for rip rap in Thoreau.

- Hauled the final 14 loads of rip rap for Zone 1, 207.40 tons total.  Placed the new rip rap and worked on constructing the shape of 

the rip rap in the channel.

- The grading efforts for the cover of the consolidation stockpiles is now complete.

- Finished grading the low areas in Zones 2-5.

- Conducted dust monitoring and air sampling and took photos of the site.

DESCRIPTION OF ACTIVITIES

- Continued with the backfill of Zone 6 and completed this task by the end of the day.

- Constructed the bottom and sides of the Zone 1 channel.

- Continued to grade the cap on the consolidation stockpile and the low areas in Zones 2-5.

- Four loads of base were delivered for use in the Zone 1 channel, 71.05 tons total.

- Continuing dust monitoring and air sampling.

- Continued to haul material for Zone 1, bedding material and rip rap. Twelve loads of rip rap were hauled to the site,  167.57 tons 

total.  The crew is immediately placing this material upon its arrival.

- Continued to grade the cap on the consolidation stockpile and the low areas in Zones 2-5.

- Side slopes in Zone 4 were regraded to achieve a maximum of 3:1.

- Backfilling complete for Zone 6.

- Crew did not work over the weekend due to a disagreement over rip rap costs.

- Continuing dust monitoring and air sampling, still alternating days of the two particle sizes, 2.5 and 10.

- EPA is ok with the decision to construct a sed basin at the north culvert and agrees that rip rap is not necessary for the head of Zone 

4.

- Completed the hauling of bedding material (one load, 16.30 tons) and continued to haul rip rap (28 loads, 399.05 tons total) for 

Zone 1.

- Continuing to grade the cover on the consolidation stockpile and grading low spots in Zones 2-5.  Also grading the side slopes in 

Zone 4.

- A conference call was conducted with GE, MWH, and AMEC.  Decisions were made to leave the road approaching the TPH area as-is 

and to leave up the silt fencing that stands around the perimeter of the construction areas.

- The EPA approved the use of the harrow and hydrostraw method for seeding the side slopes of Zone 4.

NECR MINE SITE

EASTERN DRAINAGE REMOVAL ACTION

WEEKLY SUMMARY TABLE

WEEK ENDING: October 26, 2012 (Week 8)
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Cul TURAL RESOURCES COMPLIANCE FORM 
THE NAVAJO NATION 

HISTORIC PRESERVATION DEPARTMENT 
PO BOX4950 

WINDOW ROCK, ARIZONA 86515 

ROUTING: COPIES TO 
NM SHPO 
-- REAL PROPERTY MGT/330 

XX DCRM 

NNHPD NO. HPD-1 1-340 
OTHER PROJECT NO. 

DCRM 2011-17 

PROJECT TITLE: DCRM 20 I 1-17: A Cultural Resource Inventory of 27.5 Acres of Land for Reclamation for MWH 
Global in Churchrock Mine, McKinley County, New Mexico 

LEAD AGENCY: EPA 

SPONSOR: Toby Leeson, MWH Global, Inc. 1475 Pine Grove Rd., Suite 109, Steamboat Springs, Colorado 80477 

PROJECT DESCRIPTION: The proposed undertaking will involve reclaiming portions of the project area by excavating 
contaminated surface soils. Excavation will consist of removing 6-12 inches of dirt & replacing it with dirt from off-site. 
Erosion control measures will also be constructed to help prevent soil loss, and finally reestablishing the vegetation. 
Ground disturbance will be intensive and extensive with the use of heavy equipment. 

LAND STATUS: Navajo Tribal Trust 

CHAPTER: Coyote Canyon 

LOCATION: Unplatted & Projected T. I 7N, R. I 6W- Sec. 36; Hard Ground Flats & Oak Spring Quadrangles, McKinley 
County, New Mexico NMPM 

PROJECT ARCHAEOLOGIST: Jeremy Begay & Shane V. Wero 

NAVAJO ANTIQUITIES PERMIT NO.: Bl 1052 

DATE INSPECTED: 03/29/11 - 03/31/11 

DATE OF REPORT: 04/22/ I I 

TOTAL ACREAGE INSPECTED: 27.5-ac 

METHOD OF INVESTIGATION: Class Ill pedestrian inventory with transects spacedJQ_ m apart. 

LIST OF CULTURAL RESOURCES FOUND: 

LIST OF ELIGIBLE PROPERTIES: 

LIST OF NON-ELIGIBLE PROPERTIES: 

LIST OF ARCHAEOLOGICAL RESOURCES: 

(2) Sites (NM-Q-21-100, NM-Q-20-50); (6) Isolated 
Occurrences (10); (I) In-Use Site (IUS) 

(I) Site (NM-Q-2I-100) 

(1) Site (NM-Q-20-50); (6) 10; (I) IUS 

(I) Site (NM-Q-2I-100) 

EFFECT/CONDITIONS OF COMPLIANCE: No historic properties will be affected with the following conditions: 

Site NM-Q-21-100: 
I. Site boundary will be flagged by a qualified archaeologist prior to ground disturbing activities. 
2. All reclamation activities will avoid the site by at least 50-ft. from the site boundary. 



HPD-11-340/DCRM 2011-17 
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Site NM-Q-20-50: 
I. Feature 3 of the site will be flagged by a qualified archaeologist prior to ground disturbing activities. 
2. Reclamation activities may commence within the site boundary, avoiding Feature 3 of the site. 

In the event of a discovery ["discovery" means any previously unidentified or incorrectly identified cultural resources 
including but not limited to archaeological deposits, human remains, or locations reportedly associated with Native 
American religious/traditional beliefs or practices], all operations in the immediate vicinity of the discovery must cease, 
and the Navajo Nation Historic Preservation Department must be notified at (928) 871-7148. 

FORM PREPARED BY: T a ma ra E:>illie 
FINALIZED: April 29, 20 I I 

Notification to 
Proceed Recommended: 
Conditions: 

Navajo Region Approval : 

Yes XX No 

Yes XX No an S. Downer, Navajo Nation 
Historic Preservation Officer 

Yes .X: No . i ~ 
-- --AcUn(J BIA-Reg onal Director -~ 

Date 
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CULTURAL RESOURCES INVENTORY REPORT DOCUMENTATION PAGE (HPD Oct/05) 
 
1. HPD REPORT NO:               

 
2. (FOR HPD USE ONLY) 

 
3. RECIPIENT’S ACCESSION NO. 
 
5. FIELDWORK DATES: 
  March 29, 31 2011 
         

 
4. TITLE OF REPORT: DCRM 2011-17: A Cultural Resource 
Inventory of 27.5 Acres of Land for Reclamation for MWH Global in 
Churchrock Mine in McKinley County, New Mexico.  
    
 
Author (s): Jeremy Begay and Shane V. Wero 

 
6. REPORT DATE: 04/22/2011 
 
 
8. PERMIT NO.: B11052 
          

 
7. CONSULTANT’S NAME AND ADDRESS:  
    Gen. Charge:   Mrs. Rena Martin and Ms. Loretta Chavez 
    Org. Name:      Dinétahdóó CRM  
    Org. Address:  P.O. Box 2012 
                              Farmington, NM 87499 
 
     Phone:  (505) 960-9478 or (505) 960-9749 

 
9. CONSULTANT’S REPORT NO.: 
     DCRM 2011-17 

 
11. SPONSOR’S PROJECT NO.: N/A 
    

 
10. SPONSOR’S NAME AND ADDRESS: 
      Ind. Responsible:  Mr. Toby Leeson, P.G. Principle Hydrologist / 

Location Manager 
      Org. Name:           MWH Global, Inc. 
      Org. Address:       1475 Pine Grove Rd., Suite 109 
                                     Steamboat Springs, CO 80477 
      Phone:  (970) 871-4361 Cell: (970) 367-6022 

 
12. AREA OF EFFECT: 27.5 acres (11.1 ha) 
      AREA SURVEYED: 27.5 acres (11.1 ha) 
 

 
13. LOCATION (MAP ATTACHED) 
      a.   Chapter: Coyote Canyon 
      b.   Agency:   Fort Defiance 
      c.   County:  McKinley 
      d.   State:  New Mexico   

 
e.   Land Status: Navajo Tribal Trust 
f.    UTM: See Supplemental Sheet 
g.    Legal Description: See Supplemental Sheet 
h.    USGS 7.5’ Maps: See Supplemental Sheet 

 
14.  REPORT /X/ OR SUMMARY (REPORT ATTACHED) / / OR PRELIMINARY REPORT / / 
      a.   Description of Undertaking: See Supplemental Sheet 

b.   Area of Environmental & Cultural Setting: See Supplemental Sheet 
c.   Existing Data Review:  See Supplemental Sheet  
d.   Field Methods: See Supplemental Sheet 

 
 
15.  CULTURAL RESOURCE FINDINGS: 

 a.   Location/Identification of Each Resource: See Supplemental Sheet 
 b.   Evaluation of Significance of Each Resource: See Supplemental Sheet 

 
16.  MANAGEMENT SUMMARY (RECOMMENDATION): See Supplemental Sheet 

 
17.  CERTIFICATION:        SIGNATURE:________________________________         Date: _____________ 
                                                 General Charge Name: Rena Martin, Anthropologist 
 
                                                 SIGNATURE: ________________________________         Date: ____________ 
                                                 Direct Charge Name:  Shane V. Wero, Archaeologist 
  

I 
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13.  LOCATION:  
      Table 1.0. Designation, UTM Coordinates and Legal Descriptions for the Project Area.             

UTM Coordinates1 

Zone 12 
Legal Description Designation 

Northing Easting ¼ ¼ ¼ Sec. T R 

USGS Map Name 

Churchrock 1 
A 3949275 0726026 * * * * 17N 16W 
B 3949154 0726037 * * * * 17N 16W 

Hard Ground Flats, 
N. Mex. 1963  

P.R. 1979 
C 3949156 0726461 * * * * 17N 16W 
D 3949443 0726322 * * * * 17N 16W 

Oak Spring, N. Mex. 
1963 P.I. 1978 

Churchrock 2 
E 3948984 0726521 * * * 36 17N 16W 
F 3948911 0726568 * * * 36 17N 16W 
G 3948942 0726669 * * * 36 17N 16W 
H 3949097 0726797 * * * 36 17N 16W 
I 3949095 0726669 * * * 36 17N 16W 

 
Oak Spring,  

N. Mex. 1963  
P.I. 1978 

          KEY:     BOL Denotes Beginning of Line      B Denotes Bend           EOL Denotes End of Line     *Denotes Unplatted 
Area 
   (1) UTM Coordinates in NAD 83          
 
14. REPORT: 
 

a. Description of Undertaking: MWH Global proposes to remediate portions of the project area by 
excavating contaminated surface soils from the survey area.  The lead agency overseeing this project 
is under the Navajo Nation Environmental Protection Agency (EPA). Surface excavations will 
consist of removing 6 to 12 inches of dirt, while 6 to 12 feet of material will be removed from the 
unnamed arroyo located along the western and northern edge of the survey area.  The contaminated 
soil will be removed from the project area and off-site soil will be brought in to replace the removed 
soil.  In addition, some temporary erosion control measures will be constructed to prevent soil loss, 
and finally, vegetation will be re-established.  Two parcels of land make-up the project area and are 
designated as Churchrock 1 and Churchrock 2.  The irregular shaped project areas measures roughly 
27.5 acres and is located north of Churchrock mine.  A total of approximately 27.5 acres were 
surveyed.  The total area of effect is potentially 27.5 acres.  

 
b. Area of Environmental & Cultural Setting:  

The project area locations are located on the canyon floors and slopes of a juniper-pinon forested 
mesa.  Access to the location starts from the Red Rocks Park turnoff on Interstate 40 that heads north 
until the develop highway ends. The two locations, Churchrock 1 and Churchrock 2 are former 
uranium mines that are scheduled to be reclaimed and have been closed for a number of years. Both 
locations are located areas that contain juniper-pinon trees, ponderosa pine, gamble oak, crane’s bill, 
snakeweed, muhly grass, Russian thistle, hedgehog cactus, cholla cactus, sunflower, Rocky Mountain 
bee plant, prickly pear cactus, Indian ricegrass, horseweed, grama grass, rabbitbrush, and other native 
grasses.  The surrounding area within the canyons, there are homesteads and parcels of land that have 
been reclaimed during previous clean-up projects for the uranium mine. A majority of the homes in 
this area have utilities from nearby electrical lines. A large pipeline maintained by Western Refinery 
runs in a north-south location near the Churchrock 2 parcel. The nearest drainage is an unnamed 
drainage that flows below and between the two survey areas which are located between Hard Ground 
Canyon and the Puerco River drainage. Although the nearby families vote in the Church Rock 
Chapter these survey areas are located in the Coyote Canyon Chapter.  



DCRM 2011-17, B11052: Page 3 of 21; 3 Maps 
 

 

Name: OAK SPRING 
Date: 04/05/11 
Scale: 1 inch = 2,000 ft. 

Figure 1.0 Map showing specific location of Reclamation Parcels 
(Churchrock 1 & Churchrock 2), In-Use site, and identified cultural resources. 
T 17N R 16W (DCRM 2011-17) 

Copyright (C) 2009 MyTopo 
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Coyote Canyon is where the famous Navajo chief, Manuelito, returned to after being incarcerated at 
Ft. Sumner, NM. His residence was located in the northern portion of the chapter area. Manuelito 
lived out the rest of his life there and eventually was buried there. Coyote Canyon is an isolated 
community that has limited utilities for its inhabitants. A trading post was established in the early 
1900s. In 1930, the first chapter house was built and its delegates to the Navajo Tribal Council were 
Mr. Charles Damon and Mr. Billy Duncan. Between 1950 and 1980 health and social services were 
introduced to the Coyote Canyon community. In the 1980s, the Navajo Housing Authority built the 
first modern single-family housing complex in this area. The Coyote Canyon Chapter strongly 
believes that the local community needs the establishment of appropriate facilities in order for the 
community to thrive and grow. (LSR Innovations: 2004) 

 
b. Existing Data Review: Prior to fieldwork, a literature search was conducted at the Navajo Nation 

Historic Preservation Department’s (NNHPD) office, located in Window Rock, Arizona. The records 
search indicated that eight (8) previous inventories have been conducted within a 300 ft (91 m) of the 
project area, The previous archaeology inventories area as follows: HPD 99-311, HPD 05-133, HPD 
05-855, HPD 76-213, HPD 09-454, HPD 02-482 and DCRM 2010-37.  As a result of these surveys, 
two previous archaeological sites were recorded near the project areas, LA 160002 (Navajo 
Habitation-1940 A.D.) and NM-Q-20-22 (PII [900-1000 AD] Anasazi ceramic sherd scatter).  
 
Further investigation of the existing information at the Navajo Nation Historic Preservation 
Department’s Traditional Cultural Program’s traditional cultural properties (TCP) database reveals 
that three TCPs were identified within over a 5-mile radius, Church Rock (Tse li’ahi), Red Water 
Pond (To hask’idi), and Togay Trail (Tse’aah Chahalheel).  
Additionally, ethnographic interviews by Mr. Richard Begay with local families reveals two place 
names TCP’s to be within a 1-mile radius of the project areas, Red Point (Lichii deez’a) and Horse 
Trail Up (Lii ha’atiin).  The proposed project will not affect these two identified TCPs. Begay’s 
interviews were conducted in conjunction with previous contaminated soil clean-up and reclamation 
activities related to this former mine.     

Van Valkenburgh (1974) recorded the closest sacred place as a geological formation known as 
Churchrock / Tse ii ahi  (“Standing Rock”) located approximately 7 miles (11.3 km) south of the 
project area. 
   

d. Field Methods: Between March 29 and April 7, 11, Jeremy Begay, Shane V. Wero, Rena Martin and 
Loretta Chavez, archaeologists with Dinetahdoo Cultural Resources Management conducted a field 
inventory of cultural resources and/or ethnographic interviews related to the Churchrock 1 and 
Churchrock 2 mine areas. Both locations are scheduled to be re-claimed. The project area was 
surveyed by walking parallel transects spaced no more than 10 ft apart. The area surveyed for the 
proposed reclamation survey for Churchrock 1 totals 20.5 acres and for Churchrock 2, the total equals 
7 acres. The total square feet for both former uranium site boundaries equals 1,197,900 sq. ft 
(111,288 sq. m). A total area of approximately 27.5 acres (11.1 ha) is considered the area of effect. A 
total of approximately 27.5 acres (11.1 ha) was inventoried in conjunction with the project.   
Two archaeological sites (NM-Q-21-100 and NM-Q-20-50) were identified during the inventory. The 
sites were recorded using a hand-held GPS, measuring tape, and compass. Isolated occurrences were 
recorded upon discovery once they had been determined not to be associated with an archaeological 
site. Enough field notes were taken on the cultural resources to complete site forms in-house.  
 

In accordance with NNHPD guidelines, Rena Martin and Loretta Chavez interviewed local residents 
to obtain information regarding local traditional cultural properties (TCPs) and any unmarked burials 
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in the area. Martin and Chavez made to trips to the homes located near the project areas and visited 
with Ms Katherine Duncan an elder who has an interest in the survey area. Attempts to locate another 
recommended family member proved to be unproductive. The interview with Ms Duncan resulted in 
locating a jishchaa’; a burned hogan found on site NM-Q-20-50. The hogan was found to be 
associated with a death and has been avoided by the family for decades. The burned structure is 
reported to not contain human remains but the family members contacted stated that the hogan should 
be avoided by all remediation activities. All of interviews were conducted in the Navajo language and 
conducted in the home of the interviewees.  An Identification of Gravesites, Human Remains, and 
Funerary Items and Statement of Wishes form was completed with the interviewee and is attached as 
Confidential Appendix B. 

 

Consultation was completed with the Red Rock Chapter house, although the project resides in the 
Coyote Canyon Chapter, Red Rock Chapter was closer and this chapter is familiar with the mine 
remediation activities.  Ms. Michelle John, the office specialist was contacted regarding the project, 
any known TCPs or graves. Ms. John advised the archaeologists to visit with Mr. Teddy Nez and 
other local families regarding the project.   

 
15. CULTURAL RESOURCES FINDING: 

    
a. Location/Identification of Each Resource: Two (2) archaeological sites, six (6) isolated 

occurrences and one (1) Jishchaa’ property were identified in the Churchrock 1 parcel. All 
indentified cultural resources were recorded in field.  
 
Archaeological Sites 

 
Site NM-Q-21-100 (Figure 2.0)    
USGS Map Reference: Oak Spring, N. Mex. 1963 P.I. 1978, USGS 7.5’ Quadrangle Map  
Legal Location: Township 17N, Range 16W, Section 32 
UTM: (NAD 83) Zone 12:  N 3949150, E 0726329 
Land Status: Navajo Tribal Trust 
State: New Mexico  County: McKinley County  Chapter: Coyote Canyon 
Site Type: Anasazi Rubble Mound   
Site Size: 30m x 29m 
Site Setting: Northward oriented ridge on west to east oriented terrace 

 
Site Description: NM-Q-21-100 consists of an Anasazi PII habitation site. The site contains one 
feature was identified and a scatter of artifacts. Feature 1 is a rubble mound measuring approximately 
2 by 3 meters. An area measuring approximately 1 meter square contains in-situ wall alignments and 
upright sandstone slabs, while the remainder of the feature contains a scatter of sandstone slabs and 
blocks. The feature contains subsurface depth. No additional features were identified. An in-field, 
non-intrusive assessment determined that NM-Q-21-100 may contain subsurface cultural deposits 
measuring up to 1.5 meters in depth.  
 
Associated artifacts are scattered north and east of Feature 1, and consist of ceramic and lithic 
artifacts. The artifact assemblage consists of 100-plus ceramic artifacts including: Gallup and 
Escavada Black-on -whites, Chaco and Coolidge corrugated, and numerous other unidentified grey, 
white, and red ware sherds. Also observed were 20-plus lithic artifacts to including flakes at all stages 
of reduction and exhausted cores of green, brown, and Zuni spotted cherts, grey quartzite, brown 
silicified wood, and grey siltstone. 
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Site NM-Q-20-50 (Figure 3.0)    
USGS Map Reference: Hard Ground Flats, N. Mex. 1963 P.R. 1979, USGS 7.5’ Quadrangle Map  
Legal Location: Township 17N, Range 16W, Unplatted 
UTM: (NAD 83) Zone 12:  N 3949249, E 0726240 
Land Status: Navajo Tribal Trust 
State: New Mexico  County: McKinley County  Chapter: Coyote Canyon 
Site Type: Navajo Habitation / Jishchaa’ 
Site Size: 59m x 55m 
Site Setting: The site is located on the northern slope of a west to east oriented terrace. 
 
Site Description: Site NM-Q-20-50 is a historic Navajo habitation with four features. Feature 1 is the 
remains of a house measuring 8 by 13 meters. In one area the former house contains wall remains 
stacked two courses high. The rectangular feature contains a considerable amount of sandstone 
detritus scattered around the feature. A more recent addition of milled lumber is present in the former 
house along the southern wall. This add-on feature may have been served as an storage area or 
perhaps a pen after it was vacated as a house. Numerous rubber shoe sole fragments as well as scraps 
of leather are located near Feature 1.  
 
Feature 2 is a concentration of ax cut pinyon pine logs and sandstone logs located in an area 
measuring 9 by 7 meters. The terrain surrounding this feature is devoid of vegetation suggesting that 
Feature 2 was utilized extensively as a chaha’oh (ramada). A small sandstone slab alignment is 
located in the western portion of Feature 2.   
 
Feature 3 is a sandstone slab and block hogan measuring 7 meters in diameter. This feature is said to 
be a part of a jishchaa’. The feature consists of a circular shape wall alignment and is associated with 
milled lumber and ax cut pinyon pine fragments. It is obvious that the feature was burned since it 
contains ashy colored soil and dark red soil surrounds the feature.  
 
Feature 4 contains the collapsed remains of two bááh bighan (hornos) in an area measuring 5 by 4 
meters. Several visible upright sandstone slabs and scattered sandstone fragments exhibit oxidation.  
 
The artifact assemblage consists of 50-plus metal cans (sanitary seal, double locking side seam with 
church key and pull tab openings), 100-plus clear, blue, and brown glass fragments, 4 iron wagon 
parts, 1 metal trough, 100-plus milled lumber fragments, iron nails, 20-plus porcelain fragments, 
rubber shoe sole fragments, leather fragments, and 1 enamel pan. No additional features were 
identified or recorded. An in-field, non-intrusive assessment determined that site NM-Q-20-50 
contains subsurface cultural deposits up to 1m in depth.  
 
Ethnographic Data with Katherine Duncan:  
The former homestead, NM-Q-20-50 was a permanent camp for Katherine’s family who are of the 
Kinlichinnii Dine’e for many years. The site consisted of habitation structures, corrals, and other 
features. The site is located in the family’s in-use area, which covers a fairly large area.  Ms. Duncan 
stated that there are no graves or TCPs in the site area but a death hogan is present at the location.  
The family has been living in this area since the 1800’s and built permanent homes in the early 
1900’s.  Katherine was born at the camp in 1933. 
 
Parts of the older camp was abandoned sometimes between the late 1930’s or mid 1940’s when 
Katherine’s older sister died in childbirth in a hogan located on the site (Feature 3).  The hogan the  
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young woman died in was burned.  The interviewee wants the hogan foundation to be left in place 
since it is associated with death and it should be left to deteriorate naturally.  She also stressed that 
the hogan ring be avoided because the sister and baby’s remains have been destroyed by mining 
activities-the structure is all that remains of the jishchaa’.  The family had buried the deceased 
(mother and infant) in a rock crevice to south; the grave location was mined. After the deaths of the 
woman and infant, the family dismantled a sandstone house (Feature 1) that was located at the old 
camp and rebuilt the house around 1960 in its present location 900 ft (272 m) west of the project area.  

 
Mrs. Duncan asked that the mine place a fence around the perimeter of the hogan ring prior to ground 
scraping. She also wanted the archeologist to state that “…the mine should only scrape contaminated 
soils from the contaminated areas and not remove rock during these clean-up activities.”  She 
reported to the archeologist that a TCP (a sandstone bluff) has been partially impacted recently, 
although the TCP was reported and recorded by Clifford Werito, DCRM archaeologist. Martin and 
Chavez did not take Ms. Duncan to the TCP location due to the amount of time and the interviewee’s 
health.  

 
Isolated Occurrences 
During the course of the pedestrian survey on the parcel known as Churchrock 1, six (6) isolated 
occurrences were identified.  Descriptions and location information can be found on Table 2.0. 
 
Table 2.0 List of Identified Isolated Occurrences, description and location. 

IO Number # Description UTM Coordinates, Zone 12 
IO #1 2 Coolidge Corrugated sherds and 1 

unidentified Black-on-White Sherds 
N 3949399, E 0726279 

IO #2 1 unidentified greyware sherd and 1 quartzite 
core 

N 3949300, E 0726385 

IO #3 3 Coolidge Corrugated Sherds, 1 Gallup Black-
on-White sherd, and 1 Red Mesa sherd 

N 3949351, E 0726350 

IO #4 1 greyware rim sherd N 3949315, E 0726191 
IO #5 1 quartzite secondary flake N 3949180, E 0726412 
IO #6 1 Gallup Black-on N 3949199, E 0726388 

.  
Jishchaa 
 During the course of the inventory a Navajo home associated with death or Jishchaa was identified.  
According to the Navajo Nation Historic Preservation Department’s policy (CRPA, CMY-19-88), 
“The Navajo Nation is committed to protecting all gravesites, human remains, and funerary items 
under its jurisdiction.”  The Navajo word Jishchaa is “a term that refers to things that are associated 
with death as well as the burial itself.” In this case an historic Navajo homestead was identified 
within the boundaries of the parcel known as Churchrock 1.  Ethnographic interviews conducted by 
Martin and Chavez revealed that the homestead was associated with death; a family member of Ms. 
Duncan’s died in Feature 3 in the mid-twentieth century. Following traditional protocols, the family 
buried the human remains; burned the hogan; and dismantle a sandstone house and rebuilt it nearby. 
What remains at the site today is an outline of the hogan that sits on burnt soil and a square-shaped 
house foundation that has been dismantle to its foundation. The family request that the burned hogan 
be left to deteriorate naturally. The family also requested that the outer perimeter of Feature 3 (NM-
Q-20-50) be fenced-off from all nearby construction activities.  
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In-Use Sites 
One In-Use site (IUS 1) was encountered during the survey.  The IUS was identified as Ms. Grace 
Cowboy’s residence and her family’s been living in the area for the past 25 years since the 1980’s 
and consists of a double wide-mobile home with associated features. Grace Cowboy (IUS #1) 
currently lives the closest to the former site. Grace Cowboy is Ted Nez’s wife’s sister [Ted is an in-
law to the Kinlichinii Dine’e].  

 
b. Evaluation of Significance of Each Cultural Resource: 

 
NM-Q-21-100 (Anasazi Rubble Mound) 
NM-Q-21-100 was determined to be eligible for protection under the National Register of Historic 
Places (NRHP).  NM-Q-21-100 meets the 50-year age requirement under NRHP. NM-Q-21-100 
retains some aspects of integrity that includes location, feeling, association, material, and setting.  
NM-Q-21-100 meets criteria (d) which states that the archaeological site, NM-Q-21-100, may 
provide insight to the Anasazi occupation and resource exploitation in the Hard Canyon Mesa 
region.  NM-Q-21-100 does meet the requirements for protection under the Archaeological 
Resource Protection Act (ARPA).  NM-Q-21-100 does meet the 100-year age requirement under 
ARPA. NM-Q-21-100 may merit protection under the American Indian Religious Freedom Act 
because ancestral extant indigenous groups may still hold the place in reverence, i.e. origin stories, 
migration stories, etc. NM-Q-21-100 may merit protection under the Native American Graves 
Protection and Repatriation Act due to the possibility of sub-surface features containing human 
remains and/or funerary objects.  
 
NM-Q-20-50 (Navajo Habitation [Jishchaa])  
NM-Q-20-50 was not determined to be eligible for protection under the National Register of 
Historic Places (NRHP).  NM-Q-20-50 meets the 50-year age requirement under NRHP. NM-Q-20-
50 retains integrity of location, feeling, material, association, and setting.  NM-Q-20-50 meets 
criteria (d) which states that the archaeological site, NM-Q-20-50 may provide insight to Navajo 
occupation and resource exploitation in the Hard Canyon Mesa region. NM-Q-20-50 does not meet 
the requirements for protection under the Archaeological Resource Protection Act (ARPA) NM-Q-
20-50 does not meet the 100-year age requirement under ARPA. NM-Q-20-50 does not merit 
protection under the American Indian Religious Freedom Act although features may have been 
blessed. NM-Q-20-50 does merit protection under the Native American Graves Protection and 
Repatriation Act due to ethnographic interviews revealing that the site is associated with Jishchaa. 
The site’s association with death diminishes its possible protection under AIRFA or other laws. 

 
 Isolated Occurrences 
All isolated occurrences identified are cultural items not eligible for protection under NRHP.  
Although all isolated occurrences are more than 50 years old, the isolated occurrences lack all 
aspects of integrity and future research potentials are exhausted upon recordation of the isolated 
occurrences.  All isolated occurrences meet the 100-year age requirement under ARPA but are not 
cultural items considered for protection under ARPA.  All isolated occurrences do not merit 
protection under the AIRFA due to the fact that most isolated occurrences are not ceremonial items 
associated with religious events.  All isolated occurrences do not merit protection under the 
NAGPRA because the isolated occurrences are not associated with any burials and/or funerary 
items.  
 
In-Use Sites 
IUS 1 does not merit protection under the NRHP. The IUS does not meet the 50-year age 
requirement although it retains integrity of location, setting, association, workmanship, feeling, 
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design, and materials. The IUS does meet the 100-year age requirement of ARPA and is not 
archaeological interest. The In-Use sites may merit protection under the AIRFA. The In-Use sites 
do not merit protection under the Native American Graves Protection and Repatriation Act.  

 
  Table 4.0. Description and evaluation of cultural resources 
 

 
 
 
 
 
 
 

Cultural 
Resource No. 

Description Evaluation 

NRHP Eligible ? Yes 
1. 50-year guideline met  
2. Retains integrity of location, setting, 
feeling and association 
3. Does meet criteria d 

ARPA Eligible ? Yes 
1. 100-year guideline met 
2. Is of archaeological interest 

AIRFA May merit consideration 

NM-Q-21-100 Anasazi Rubble Mound 

NAGPRA May merit consideration 
NRHP Eligible ? No  

1. 50-year guideline met  
2. Retains integrity of location, setting, 
feeling, and association 
3. Does meet criteria d 

ARPA Eligible ? No 
1. 100-year guideline not met 
2. Is not of archaeological interest 

AIRFA Does not merit consideration 

NM-Q-20-50 
 
 
 
 
 
 

 
 

Historic Navajo Habitation-
Jishchaa 

NAGPRA Does merit consideration 
NRHP Eligible? No 

1. 50-year guideline met  
2. Lacks Integrity 
3. Does meet criteria a-d 

ARPA Eligible ? No 
1. 100-year guideline met 
2. Are not of archaeological interest 

AIRFA Do not merit consideration 

IO’s #1-6 Isolated Occurences 

NAGPRA Do not merit consideration 
NRHP Eligible ? No 

1. 50-year guideline not met  
2. Retains integrity of location, setting, 
feeling, and association 
3. Does meet criteria d 

ARPA Eligible ? No 
1. 100-year guideline not met 
2. Is not of archaeological interest 

AIRFA May merit consideration 

IUS #1 Mobile Home (2000) 

NAGPRA Does not merit consideration 
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Recommendations: 
Conditional Archaeological clearance is recommended for the proposed reclamation of the parcels 
Churchrock 1 and Churchrock 2, with the following stipulations for Churchrock 1. 
 
All or portions of the two archaeological sites must be avoided. Avoidance is recommended for NM-
Q-21-100. Feature 3 of site NM-Q-20-50 must be avoided. 

 
1. NM-Q-21-100 must be flagged and fenced prior to any construction activities, all construction 

activities will avoid entering the site boundary during reclamation efforts.  
 

2. Special considerations for NM-Q-20-50 is as follows as per family’s request:  The site area 
may be reclaimed on the condition that a fence is placed around the perimeter of Feature 3 
(death hogan) and that all reclamation activities avoided the feature. Feature 3 should not be 
scraped or have any type of land-altering activities within the fenced area. This feature must 
be allowed to deteriorate naturally and succumb to natural elements.  

 
3. An archaeologist must be present at both sites (NM-Q-21-100 and NM-Q-20-50) to monitor 

all reclamation activities.  
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NAVAJO NATION HISTORIC PRESERVATION DEPARTMENT 
Site Survey and Management Form 

 
SITE NO.: NM-Q-21-100    FIELD OR OTHER NO.: UMW-1 
PROJECT NO. & NAME: DCRM 2011-17: A Cultural Resource Inventory of 27.5 Acres of Land for 
Reclamation for MWH Global in Churchrock Mine in McKinley County, New Mexico. 
RECORDING ORGANIZATION: Dinétahdoo CRM 
DATE RECORDED: 3/30/11 RECORDED BY: J. Begay, S. Wero 
USGS 7.5' MAP REFERENCE: Oak Spring, N. Mex. 1963 P.I. 1978 
LEGALS (  NMPM /  AZPM): Township: 17  N /  S, Range: 16  E /  W; 
 Sec.: 

  

 ; 

  

 1/4, 

  

 1/4, 

  

 1/4 (  Unplatted) 
UTM COORDINATES (NAD): Zone: 12: 3949150 N, 0726329 E  
STATE: NM, COUNTY: McKinley, CHAPTER: Coyote Canyon, AGENCY: Fort Defiance 
LAND STATUS: Tribal Trust 
GROUND VISIBILITY:  70 % Kind and extent of cover: 30% vegetation 
TOPOGRAPHY: Northward oriented ridge on west to east oriented foothill. 
NEAREST DRAINAGE: 440 ft (134m) north 
ELEVATION (FT/M): 7039 ft / 2145 m SLOPE AND DIRECTION: 5 ° N 
SEDIMENT TYPE: Fine-coarse alluvial, aeolian, and colluvial sand 
OTHER: pebble-cobble sized sedimentary clasts 
VEGETATION PRESENT: prickly pear and cholla cacti, joint fir, juniper, pinyon pine, rabbitbrush, 
snakeweed, grama grass, and ring muhly 
CULTURAL AFFILIATION: Anasazi 
SITE TYPE: Habitation 
CURRENTLY IN-USE:  Yes,  No Comments: 

     

 
PERIOD(S) OF OCCUPATION/CONSTRUCTION/USE (date if known): PII (AD 900-1100) 
 How Dated: Ceramic types 
DIMENSIONS OF SITE (L × W): 30 × 29 m TOTAL AREA (sq. m.): 870 
ARCHITECTURE PRESENT:  Yes,  No Describe: F1- rubble mound with several visible wall 

alignemnts and upright sandstone slabs 
TYPES OF ARTIFACTS OBSERVED and QUANTITY OF EACH TYPE (give approximate numbers if not 
counted): 100+ ceramic sherds to include; Gallup and Escavada black on whites, Chaco and Coolidge 
corrugated, and numerous other unidentified grey, white, and red ware sherds. 20+ lithic artifacts to include; 
flakes of all stages of reduction and exhausted cores of green, brown, and Zuni spotted chert, grey quartzite, 
petrified wood, and grey siltstone. 
COLLECTION MADE?  Yes,  No Of What? 

     

 Method of Collection: 

     

 
PHOTOS:  Yes,  No Photo ID: 

     

  
PHYSICAL SITE DESCRIPTION: NM-Q-21-100 contains an Anasazi PII habitation structure located on a 
north oriented ridge on a west to east oriented terrace. One feature was identified and recorded.  Feature 1 is 
a rubble mound measuring approximately 2 by 3 meters. An area measuring approximately 1 meter square 
contains in-situ wall alignments and upright sandstone slabs, while the remainder of the feature contains a 
scatter of sandstone slabs and blocks. The feature contains subsurface depth. No additional features were 
identified. An in-field, non-intrusive assessment determined that NM-Q-21-100 may contain subsurface 
cultural deposits measuring up to 1.5 meters in depth.  
ETHNOGRAPHIC DATA (if any): n/a 
CONDITION OF SITE: Good CAUSES OF DISTURBANCE: erosion, livestock 
LOCATION OF SITE RELATIVE TO PROJECT AREA and AREA OF POTENTIAL EFFECT: Site is 
located within southern sector. 
EXTENT OF INVESTIGATIONS TO DATE: this recording 

D 

D 

D 

D 



DCRM 2011-17, B11052: Page 16 of 21; 3 Maps 
 

RESEARCH POTENTIAL/CULTURAL IMPORTANCE OF SITE: Site NM-Q-21-100 may yield data 
regarding the prehistoric Anasazi PII occupation, settlement patterns, subsistence strategies, and resource 
exploitation of the greater Pinedale region. 
MANAGEMENT RECOMMENDATIONS: 1) The site must be avoided,  2) must be flagged prior to 
construction activities and 3) Archaeologist must monitor all construction activities nearby 
SITE ASSESSMENT UNDER 36 CFR 60.4 (National Register of Historic Places) 
 REGISTER ELIGIBLE:  Yes,  No, Potentially  
 Comments: 

     

 
INTEGRITY: location , design , setting , materials , workmanship , 

  feeling , association , unknown , none  
CRITERIA: a , b , c , d , unknown , none  
EXCLUSIONS: 

     

 
SITE ASSESSMENT UNDER 36 CFR 7.3 (Archaeological Resources Protection Act): 
 Eligible for Protection?  Yes,  No 
 Meets 100-Year Guideline?  Yes,  No 
 Of Archaeological Interest?  Yes,  No 
 Comments: N/A 
SITE ASSESSMENT UNDER P.L. 95-341 (American Indian Religious Freedom Act): 
 Merit Consideration?  Yes,  No,  N/A 
 Comments: 

     

 
SITE ASSESSMENT UNDER NAVAJO NATION JISHCHAA’ POLICY/NAGPRA: 
 Eligible for Protection?  Yes,  No,  Possibly (explain below) 
 Comments: Site NM-Q-21-100 may contain buried human remians. 
HOW CAN THE SITE BE REACHED (Provide a narrative description & refer to attached USGS quad 
map): See Map 
PROVIDE A SITE MAP (Including site designation, site boundary, north arrow, scale, recognizable 
features, landmarks, and relationship to project area). 
OTHER COMMENTS:  
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NAVAJO NATION HISTORIC PRESERVATION DEPARTMENT 

Site Survey and Management Form 
 
SITE NO.: NM-Q-20-50    FIELD OR OTHER NO.: UMW-2 
PROJECT NO. & NAME: DCRM 2011-17: A Cultural Resource Inventory of 27.5 Acres of Land for 
Reclamation for MWH Global in Churchrock Mine in McKinley County, New Mexico. 
RECORDING ORGANIZATION: Dinétahdoo CRM 
DATE RECORDED: 3/30/11 RECORDED BY: J. Begay, S. Wero 
USGS 7.5' MAP REFERENCE: Hard Ground Flats, N. Mex. 1963 PR 1979 
LEGALS (  NMPM /  AZPM): Township: 17  N /  S, Range: 16  E /  W; 
 Sec.: 

  

 ; 

  

 1/4, 

  

 1/4, 

  

 1/4 (  Unplatted) 
UTM COORDINATES (NAD): Zone: 12: 3949249 N, 0726240 E  
STATE: NM, COUNTY: McKinley, CHAPTER: Coyote Canyon, AGENCY: Eastern Navajo 
LAND STATUS: Tribal Trust 
GROUND VISIBILITY:  70 % Kind and extent of cover: 30% Vegetation 
TOPOGRAPHY: North slope of west to east oriented foothill 
NEAREST DRAINAGE: 100 ft (30 m) to the north 
ELEVATION (FT/M): 7020 ft / 2139 m SLOPE AND DIRECTION: >2 ° N 
SEDIMENT TYPE: Fine-coarse grained alluvial and aeolian sand 
OTHER: pebble-boulder sized sedimentary clasts 
VEGETATION PRESENT: snakeweed, rabbitbrush, prickly pear and cholla cacti, ring muhly, grama grass. 
CULTURAL AFFILIATION: Navajo 
SITE TYPE: Habitation / Jishchaa' 
CURRENTLY IN-USE:  Yes,  No Comments: 

     

 
PERIOD(S) OF OCCUPATION/CONSTRUCTION/USE (date if known): 1940s 
 How Dated: Artifacts 
DIMENSIONS OF SITE (L × W): 59 × 55 m TOTAL AREA (sq. m.): 3245 
ARCHITECTURE PRESENT:  Yes,  No Describe: F1- habitation structure with visible wall 

alignments and stacked sandstone slab masonry two 
courses high of simple construction. F3-corral with 
visible wall alignments. F4-Two (2) hornos with visible 
upright sandstone slab wall alignments. 

TYPES OF ARTIFACTS OBSERVED and QUANTITY OF EACH TYPE (give approximate numbers if not 
counted): 50+ metal cans (sanitary seal, double locking side seam with church key and pull tab openings), 
100+ clear, blue, and brown glass fragments, 4 iron wagon parts, 1 metal trough, 100+ milled lumber 
fragments, iron nails, 20+ porcelain fragments, rubber shoe sole fragments, leather fragments, and 1 enamel 
pan. 
COLLECTION MADE?  Yes,  No Of What? 

     

 Method of Collection: 

     

 
PHOTOS:  Yes,  No Photo ID: 

     

  
PHYSICAL SITE DESCRIPTION: Site NM-Q-20-50 is a historic Navajo habitation site containing four 
features. Feature 1 is a habitation structure measuring 8 x 13m. Feature 1 is the remains of a house measuring 
8 by 13 meters. In one area the former house contains wall remains stacked two courses high. The 
rectangular feature contains a considerable amount of sandstone detritus scattered around the feature. A more 
recent addition of milled lumber is present in the former house along the southern wall. This add-on feature 
may have been served as an storage area or perhaps a pen after it was vacated as a house. Numerous rubber 
shoe sole fragments as well as scraps of leather are located near Feature 1.  
 
Feature 2 is a concentration of ax cut pinyon pine logs and sandstone logs located in an area measuring 9 by 
7 meters. The terrain surrounding this feature is devoid of vegetation suggesting that Feature 2 was utilized 

D 

D 

D 

D 
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extensively as a chaha’oh (ramada). A small sandstone slab alignment is located in the western portion of 
Feature 2.   
 
Feature 3 is a sandstone slab and block hogan measuring 7 meters in diameter. This feature is said to be a 
part of a jishchaa’. The feature consists of a circular shape wall alignment and is associated with milled 
lumber and ax cut pinyon pine fragments. It is obvious that the feature was burned since it contains ashy 
colored soil and dark red soil surrounds the feature.  
 
Feature 4 contains the collapsed remains of two bááh bighan (hornos) in an area measuring 5 by 4 meters. 
Several visible upright sandstone slabs and scattered sandstone fragments exhibit oxidation.  
 
The artifact assemblage consists of 50-plus metal cans (sanitary seal, double locking side seam with church 
key and pull tab openings), 100-plus clear, blue, and brown glass fragments, 4 iron wagon parts, 1 metal 
trough, 100-plus milled lumber fragments, iron nails, 20-plus porcelain fragments, rubber shoe sole 
fragments, leather fragments, and 1 enamel pan. No additional features were identified or recorded. An in-
field, non-intrusive assessment determined that site NM-Q-20-50 contains subsurface cultural deposits up to 
1m in depth.  
 
ETHNOGRAPHIC DATA (if any): Ethnographic Interview with Mrs. Katherine Duncan by Rena Martin 
and Loretta Chavez 4/11/2011:  The former homestead, NM-Q-20-50 was a permanent camp for Katherine’s 
family who are of the Kinlichinnii Dine’e for many years.  The site consisted of habitation structures, corrals, 
and other features.  The site is located in the family’s in-use area, which covers a fairly large area.  Ms. 
Duncan stated that there are no graves or TCPs in the site area but a death hogan is present at the location.  
The family has been living in this area since the 1800’s and built permanent homes in the early 1900’s.  
Katherine was born at the camp in 1933. 
 
Parts of the older camp was abandoned sometimes between the late 1930’s or mid 1940’s when Katherine’s 
older sister died in childbirth in a hogan located on the site (Feature #3).  The hogan the young woman and 
baby died in, was burned.  The interviewee wants the hogan foundation to be left in place since it is 
associated with death and it should be left to deteriorate naturally.  She also stressed that the hogan ring be 
avoided because the sister and baby’s remains have been destroyed by mining activities-the structure is all 
that remains of the jishchaa’.  After the death of the young woman and infant, the family dismantled a 
sandstone house (Feature #1) that was located at the old camp and rebuilt the house around 1960 in its 
present location 900 ft (272 m) west of the project area.  
 
Mrs. Duncan asked that the mine place a fence around the perimeter of the hogan ring prior to ground 
scraping.  She also wanted the archeologist to state that “…the mine should only scape contaminated soil and 
not remove rock during these clean-up activities.”   
 
Ms. Duncan was also surprised that she was not informed of “this” project although she is home everyday, 
except for the days she visits the doctors.  She stated that she is never informed of the clean-up projects. 

 

 

 

 
CONDITION OF SITE: Good CAUSES OF DISTURBANCE: erosion, livestock 
LOCATION OF SITE RELATIVE TO PROJECT AREA and AREA OF POTENTIAL EFFECT: within 
project area 
EXTENT OF INVESTIGATIONS TO DATE: This recording 
RESEARCH POTENTIAL/CULTURAL IMPORTANCE OF SITE: Through ethnographic research with 
family members the site may yield data regarding the historic Navajo occupation, settlement patterns, 
herding methods and other subsistence strategies of local Navajo families.  
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MANAGEMENT RECOMMENDATIONS: Special considerations for NM-Q-20-50 is as follows as per 
family’s request:  The site area may be reclaimed on the condition that a fence is placed around the perimeter 
of Feature 3 and that all reclamation activities avoid this area.  Feature 3 should not be scraped or have any 
type of land-altering activities within the fenced area.  Feature 3 should be allowed to deteriorate naturally 
and succumb to natural elements. An Archaeologist must monitor all construction activities near the site as 
well.  
SITE ASSESSMENT UNDER 36 CFR 60.4 (National Register of Historic Places) 
 REGISTER ELIGIBLE:  Yes,  No, Potentially  
 Comments: 

     

 
INTEGRITY: location , design , setting , materials , workmanship , 

  feeling , association , unknown , none  
CRITERIA: a , b , c , d , unknown , none  
EXCLUSIONS: 

     

 
SITE ASSESSMENT UNDER 36 CFR 7.3 (Archaeological Resources Protection Act): 
 Eligible for Protection?  Yes,  No 
 Meets 100-Year Guideline?  Yes,  No 
 Of Archaeological Interest?  Yes,  No 
 Comments: N/A 
SITE ASSESSMENT UNDER P.L. 95-341 (American Indian Religious Freedom Act): 
 Merit Consideration?  Yes,  No,  N/A 
 Comments: 

     

 
SITE ASSESSMENT UNDER NAVAJO NATION JISHCHAA’ POLICY/NAGPRA: 
 Eligible for Protection?  Yes,  No,  Possibly (explain below) 
 Comments: The site is associated with a deaths of a family members.  The family ask that Feature 3 
be avoided and fenced-off from any construction activities. 
HOW CAN THE SITE BE REACHED (Provide a narrative description & refer to attached USGS quad 
map): See Map 
PROVIDE A SITE MAP (Including site designation, site boundary, north arrow, scale, recognizable 
features, landmarks, and relationship to project area). 
OTHER COMMENTS:  
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Global in Churchrock Mine, McKinley County, New Mexico 

LEAD AGENCY: EPA 

SPONSOR: Toby Leeson, MWH Global, Inc. 1475 Pine Grove Rd., Suite 109, Steamboat Springs, Colorado 80477 

PROJECT DESCRIPTION: The proposed undertaking will involve reclaiming portions of the project area by excavating 
contaminated surface soils. Excavation will consist of removing 6-12 inches of dirt & replacing it with dirt from off-site. 
Erosion control measures will also be constructed to help prevent soil loss, and finally reestablishing the vegetation. 
Ground disturbance will be intensive and extensive with the use of heavy equipment. 

LAND STATUS: Navajo Tribal Trust 

CHAPTER: Coyote Canyon 
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EFFECT/CONDITIONS OF COMPLIANCE: No historic properties will be affected with the following conditions: 

Site NM-Q-21-100: 
I. Site boundary will be flagged by a qualified archaeologist prior to ground disturbing activities. 
2. All reclamation activities will avoid the site by at least 50-ft. from the site boundary. 



HPD-11-340/DCRM 2011-17 
Page 2, continued 

Site NM-Q-20-50: 
I. Feature 3 of the site will be flagged by a qualified archaeologist prior to ground disturbing activities. 
2. Reclamation activities may commence within the site boundary, avoiding Feature 3 of the site. 
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CULTURAL RESOURCES INVENTORY REPORT DOCUMENTATION PAGE (HPD Oct/05) 
 
1. HPD REPORT NO:               

 
2. (FOR HPD USE ONLY) 

 
3. RECIPIENT’S ACCESSION NO. 
 
5. FIELDWORK DATES: 
  March 29, 31 2011 
         

 
4. TITLE OF REPORT: DCRM 2011-17: A Cultural Resource 
Inventory of 27.5 Acres of Land for Reclamation for MWH Global in 
Churchrock Mine in McKinley County, New Mexico.  
    
 
Author (s): Jeremy Begay and Shane V. Wero 

 
6. REPORT DATE: 04/22/2011 
 
 
8. PERMIT NO.: B11052 
          

 
7. CONSULTANT’S NAME AND ADDRESS:  
    Gen. Charge:   Mrs. Rena Martin and Ms. Loretta Chavez 
    Org. Name:      Dinétahdóó CRM  
    Org. Address:  P.O. Box 2012 
                              Farmington, NM 87499 
 
     Phone:  (505) 960-9478 or (505) 960-9749 

 
9. CONSULTANT’S REPORT NO.: 
     DCRM 2011-17 

 
11. SPONSOR’S PROJECT NO.: N/A 
    

 
10. SPONSOR’S NAME AND ADDRESS: 
      Ind. Responsible:  Mr. Toby Leeson, P.G. Principle Hydrologist / 

Location Manager 
      Org. Name:           MWH Global, Inc. 
      Org. Address:       1475 Pine Grove Rd., Suite 109 
                                     Steamboat Springs, CO 80477 
      Phone:  (970) 871-4361 Cell: (970) 367-6022 

 
12. AREA OF EFFECT: 27.5 acres (11.1 ha) 
      AREA SURVEYED: 27.5 acres (11.1 ha) 
 

 
13. LOCATION (MAP ATTACHED) 
      a.   Chapter: Coyote Canyon 
      b.   Agency:   Fort Defiance 
      c.   County:  McKinley 
      d.   State:  New Mexico   

 
e.   Land Status: Navajo Tribal Trust 
f.    UTM: See Supplemental Sheet 
g.    Legal Description: See Supplemental Sheet 
h.    USGS 7.5’ Maps: See Supplemental Sheet 

 
14.  REPORT /X/ OR SUMMARY (REPORT ATTACHED) / / OR PRELIMINARY REPORT / / 
      a.   Description of Undertaking: See Supplemental Sheet 

b.   Area of Environmental & Cultural Setting: See Supplemental Sheet 
c.   Existing Data Review:  See Supplemental Sheet  
d.   Field Methods: See Supplemental Sheet 

 
 
15.  CULTURAL RESOURCE FINDINGS: 

 a.   Location/Identification of Each Resource: See Supplemental Sheet 
 b.   Evaluation of Significance of Each Resource: See Supplemental Sheet 

 
16.  MANAGEMENT SUMMARY (RECOMMENDATION): See Supplemental Sheet 

 
17.  CERTIFICATION:        SIGNATURE:________________________________         Date: _____________ 
                                                 General Charge Name: Rena Martin, Anthropologist 
 
                                                 SIGNATURE: ________________________________         Date: ____________ 
                                                 Direct Charge Name:  Shane V. Wero, Archaeologist 
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13.  LOCATION:  
      Table 1.0. Designation, UTM Coordinates and Legal Descriptions for the Project Area.             

UTM Coordinates1 

Zone 12 
Legal Description Designation 

Northing Easting ¼ ¼ ¼ Sec. T R 

USGS Map Name 

Churchrock 1 
A 3949275 0726026 * * * * 17N 16W 
B 3949154 0726037 * * * * 17N 16W 

Hard Ground Flats, 
N. Mex. 1963  

P.R. 1979 
C 3949156 0726461 * * * * 17N 16W 
D 3949443 0726322 * * * * 17N 16W 

Oak Spring, N. Mex. 
1963 P.I. 1978 

Churchrock 2 
E 3948984 0726521 * * * 36 17N 16W 
F 3948911 0726568 * * * 36 17N 16W 
G 3948942 0726669 * * * 36 17N 16W 
H 3949097 0726797 * * * 36 17N 16W 
I 3949095 0726669 * * * 36 17N 16W 

 
Oak Spring,  

N. Mex. 1963  
P.I. 1978 

          KEY:     BOL Denotes Beginning of Line      B Denotes Bend           EOL Denotes End of Line     *Denotes Unplatted 
Area 
   (1) UTM Coordinates in NAD 83          
 
14. REPORT: 
 

a. Description of Undertaking: MWH Global proposes to remediate portions of the project area by 
excavating contaminated surface soils from the survey area.  The lead agency overseeing this project 
is under the Navajo Nation Environmental Protection Agency (EPA). Surface excavations will 
consist of removing 6 to 12 inches of dirt, while 6 to 12 feet of material will be removed from the 
unnamed arroyo located along the western and northern edge of the survey area.  The contaminated 
soil will be removed from the project area and off-site soil will be brought in to replace the removed 
soil.  In addition, some temporary erosion control measures will be constructed to prevent soil loss, 
and finally, vegetation will be re-established.  Two parcels of land make-up the project area and are 
designated as Churchrock 1 and Churchrock 2.  The irregular shaped project areas measures roughly 
27.5 acres and is located north of Churchrock mine.  A total of approximately 27.5 acres were 
surveyed.  The total area of effect is potentially 27.5 acres.  

 
b. Area of Environmental & Cultural Setting:  

The project area locations are located on the canyon floors and slopes of a juniper-pinon forested 
mesa.  Access to the location starts from the Red Rocks Park turnoff on Interstate 40 that heads north 
until the develop highway ends. The two locations, Churchrock 1 and Churchrock 2 are former 
uranium mines that are scheduled to be reclaimed and have been closed for a number of years. Both 
locations are located areas that contain juniper-pinon trees, ponderosa pine, gamble oak, crane’s bill, 
snakeweed, muhly grass, Russian thistle, hedgehog cactus, cholla cactus, sunflower, Rocky Mountain 
bee plant, prickly pear cactus, Indian ricegrass, horseweed, grama grass, rabbitbrush, and other native 
grasses.  The surrounding area within the canyons, there are homesteads and parcels of land that have 
been reclaimed during previous clean-up projects for the uranium mine. A majority of the homes in 
this area have utilities from nearby electrical lines. A large pipeline maintained by Western Refinery 
runs in a north-south location near the Churchrock 2 parcel. The nearest drainage is an unnamed 
drainage that flows below and between the two survey areas which are located between Hard Ground 
Canyon and the Puerco River drainage. Although the nearby families vote in the Church Rock 
Chapter these survey areas are located in the Coyote Canyon Chapter.  
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Name: OAK SPRING 
Date: 04/05/11 
Scale: 1 inch = 2,000 ft. 

Figure 1.0 Map showing specific location of Reclamation Parcels 
(Churchrock 1 & Churchrock 2), In-Use site, and identified cultural resources. 
T 17N R 16W (DCRM 2011-17) 

Copyright (C) 2009 MyTopo 
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Coyote Canyon is where the famous Navajo chief, Manuelito, returned to after being incarcerated at 
Ft. Sumner, NM. His residence was located in the northern portion of the chapter area. Manuelito 
lived out the rest of his life there and eventually was buried there. Coyote Canyon is an isolated 
community that has limited utilities for its inhabitants. A trading post was established in the early 
1900s. In 1930, the first chapter house was built and its delegates to the Navajo Tribal Council were 
Mr. Charles Damon and Mr. Billy Duncan. Between 1950 and 1980 health and social services were 
introduced to the Coyote Canyon community. In the 1980s, the Navajo Housing Authority built the 
first modern single-family housing complex in this area. The Coyote Canyon Chapter strongly 
believes that the local community needs the establishment of appropriate facilities in order for the 
community to thrive and grow. (LSR Innovations: 2004) 

 
b. Existing Data Review: Prior to fieldwork, a literature search was conducted at the Navajo Nation 

Historic Preservation Department’s (NNHPD) office, located in Window Rock, Arizona. The records 
search indicated that eight (8) previous inventories have been conducted within a 300 ft (91 m) of the 
project area, The previous archaeology inventories area as follows: HPD 99-311, HPD 05-133, HPD 
05-855, HPD 76-213, HPD 09-454, HPD 02-482 and DCRM 2010-37.  As a result of these surveys, 
two previous archaeological sites were recorded near the project areas, LA 160002 (Navajo 
Habitation-1940 A.D.) and NM-Q-20-22 (PII [900-1000 AD] Anasazi ceramic sherd scatter).  
 
Further investigation of the existing information at the Navajo Nation Historic Preservation 
Department’s Traditional Cultural Program’s traditional cultural properties (TCP) database reveals 
that three TCPs were identified within over a 5-mile radius, Church Rock (Tse li’ahi), Red Water 
Pond (To hask’idi), and Togay Trail (Tse’aah Chahalheel).  
Additionally, ethnographic interviews by Mr. Richard Begay with local families reveals two place 
names TCP’s to be within a 1-mile radius of the project areas, Red Point (Lichii deez’a) and Horse 
Trail Up (Lii ha’atiin).  The proposed project will not affect these two identified TCPs. Begay’s 
interviews were conducted in conjunction with previous contaminated soil clean-up and reclamation 
activities related to this former mine.     

Van Valkenburgh (1974) recorded the closest sacred place as a geological formation known as 
Churchrock / Tse ii ahi  (“Standing Rock”) located approximately 7 miles (11.3 km) south of the 
project area. 
   

d. Field Methods: Between March 29 and April 7, 11, Jeremy Begay, Shane V. Wero, Rena Martin and 
Loretta Chavez, archaeologists with Dinetahdoo Cultural Resources Management conducted a field 
inventory of cultural resources and/or ethnographic interviews related to the Churchrock 1 and 
Churchrock 2 mine areas. Both locations are scheduled to be re-claimed. The project area was 
surveyed by walking parallel transects spaced no more than 10 ft apart. The area surveyed for the 
proposed reclamation survey for Churchrock 1 totals 20.5 acres and for Churchrock 2, the total equals 
7 acres. The total square feet for both former uranium site boundaries equals 1,197,900 sq. ft 
(111,288 sq. m). A total area of approximately 27.5 acres (11.1 ha) is considered the area of effect. A 
total of approximately 27.5 acres (11.1 ha) was inventoried in conjunction with the project.   
Two archaeological sites (NM-Q-21-100 and NM-Q-20-50) were identified during the inventory. The 
sites were recorded using a hand-held GPS, measuring tape, and compass. Isolated occurrences were 
recorded upon discovery once they had been determined not to be associated with an archaeological 
site. Enough field notes were taken on the cultural resources to complete site forms in-house.  
 

In accordance with NNHPD guidelines, Rena Martin and Loretta Chavez interviewed local residents 
to obtain information regarding local traditional cultural properties (TCPs) and any unmarked burials 
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in the area. Martin and Chavez made to trips to the homes located near the project areas and visited 
with Ms Katherine Duncan an elder who has an interest in the survey area. Attempts to locate another 
recommended family member proved to be unproductive. The interview with Ms Duncan resulted in 
locating a jishchaa’; a burned hogan found on site NM-Q-20-50. The hogan was found to be 
associated with a death and has been avoided by the family for decades. The burned structure is 
reported to not contain human remains but the family members contacted stated that the hogan should 
be avoided by all remediation activities. All of interviews were conducted in the Navajo language and 
conducted in the home of the interviewees.  An Identification of Gravesites, Human Remains, and 
Funerary Items and Statement of Wishes form was completed with the interviewee and is attached as 
Confidential Appendix B. 

 

Consultation was completed with the Red Rock Chapter house, although the project resides in the 
Coyote Canyon Chapter, Red Rock Chapter was closer and this chapter is familiar with the mine 
remediation activities.  Ms. Michelle John, the office specialist was contacted regarding the project, 
any known TCPs or graves. Ms. John advised the archaeologists to visit with Mr. Teddy Nez and 
other local families regarding the project.   

 
15. CULTURAL RESOURCES FINDING: 

    
a. Location/Identification of Each Resource: Two (2) archaeological sites, six (6) isolated 

occurrences and one (1) Jishchaa’ property were identified in the Churchrock 1 parcel. All 
indentified cultural resources were recorded in field.  
 
Archaeological Sites 

 
Site NM-Q-21-100 (Figure 2.0)    
USGS Map Reference: Oak Spring, N. Mex. 1963 P.I. 1978, USGS 7.5’ Quadrangle Map  
Legal Location: Township 17N, Range 16W, Section 32 
UTM: (NAD 83) Zone 12:  N 3949150, E 0726329 
Land Status: Navajo Tribal Trust 
State: New Mexico  County: McKinley County  Chapter: Coyote Canyon 
Site Type: Anasazi Rubble Mound   
Site Size: 30m x 29m 
Site Setting: Northward oriented ridge on west to east oriented terrace 

 
Site Description: NM-Q-21-100 consists of an Anasazi PII habitation site. The site contains one 
feature was identified and a scatter of artifacts. Feature 1 is a rubble mound measuring approximately 
2 by 3 meters. An area measuring approximately 1 meter square contains in-situ wall alignments and 
upright sandstone slabs, while the remainder of the feature contains a scatter of sandstone slabs and 
blocks. The feature contains subsurface depth. No additional features were identified. An in-field, 
non-intrusive assessment determined that NM-Q-21-100 may contain subsurface cultural deposits 
measuring up to 1.5 meters in depth.  
 
Associated artifacts are scattered north and east of Feature 1, and consist of ceramic and lithic 
artifacts. The artifact assemblage consists of 100-plus ceramic artifacts including: Gallup and 
Escavada Black-on -whites, Chaco and Coolidge corrugated, and numerous other unidentified grey, 
white, and red ware sherds. Also observed were 20-plus lithic artifacts to including flakes at all stages 
of reduction and exhausted cores of green, brown, and Zuni spotted cherts, grey quartzite, brown 
silicified wood, and grey siltstone. 
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Site NM-Q-20-50 (Figure 3.0)    
USGS Map Reference: Hard Ground Flats, N. Mex. 1963 P.R. 1979, USGS 7.5’ Quadrangle Map  
Legal Location: Township 17N, Range 16W, Unplatted 
UTM: (NAD 83) Zone 12:  N 3949249, E 0726240 
Land Status: Navajo Tribal Trust 
State: New Mexico  County: McKinley County  Chapter: Coyote Canyon 
Site Type: Navajo Habitation / Jishchaa’ 
Site Size: 59m x 55m 
Site Setting: The site is located on the northern slope of a west to east oriented terrace. 
 
Site Description: Site NM-Q-20-50 is a historic Navajo habitation with four features. Feature 1 is the 
remains of a house measuring 8 by 13 meters. In one area the former house contains wall remains 
stacked two courses high. The rectangular feature contains a considerable amount of sandstone 
detritus scattered around the feature. A more recent addition of milled lumber is present in the former 
house along the southern wall. This add-on feature may have been served as an storage area or 
perhaps a pen after it was vacated as a house. Numerous rubber shoe sole fragments as well as scraps 
of leather are located near Feature 1.  
 
Feature 2 is a concentration of ax cut pinyon pine logs and sandstone logs located in an area 
measuring 9 by 7 meters. The terrain surrounding this feature is devoid of vegetation suggesting that 
Feature 2 was utilized extensively as a chaha’oh (ramada). A small sandstone slab alignment is 
located in the western portion of Feature 2.   
 
Feature 3 is a sandstone slab and block hogan measuring 7 meters in diameter. This feature is said to 
be a part of a jishchaa’. The feature consists of a circular shape wall alignment and is associated with 
milled lumber and ax cut pinyon pine fragments. It is obvious that the feature was burned since it 
contains ashy colored soil and dark red soil surrounds the feature.  
 
Feature 4 contains the collapsed remains of two bááh bighan (hornos) in an area measuring 5 by 4 
meters. Several visible upright sandstone slabs and scattered sandstone fragments exhibit oxidation.  
 
The artifact assemblage consists of 50-plus metal cans (sanitary seal, double locking side seam with 
church key and pull tab openings), 100-plus clear, blue, and brown glass fragments, 4 iron wagon 
parts, 1 metal trough, 100-plus milled lumber fragments, iron nails, 20-plus porcelain fragments, 
rubber shoe sole fragments, leather fragments, and 1 enamel pan. No additional features were 
identified or recorded. An in-field, non-intrusive assessment determined that site NM-Q-20-50 
contains subsurface cultural deposits up to 1m in depth.  
 
Ethnographic Data with Katherine Duncan:  
The former homestead, NM-Q-20-50 was a permanent camp for Katherine’s family who are of the 
Kinlichinnii Dine’e for many years. The site consisted of habitation structures, corrals, and other 
features. The site is located in the family’s in-use area, which covers a fairly large area.  Ms. Duncan 
stated that there are no graves or TCPs in the site area but a death hogan is present at the location.  
The family has been living in this area since the 1800’s and built permanent homes in the early 
1900’s.  Katherine was born at the camp in 1933. 
 
Parts of the older camp was abandoned sometimes between the late 1930’s or mid 1940’s when 
Katherine’s older sister died in childbirth in a hogan located on the site (Feature 3).  The hogan the  
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young woman died in was burned.  The interviewee wants the hogan foundation to be left in place 
since it is associated with death and it should be left to deteriorate naturally.  She also stressed that 
the hogan ring be avoided because the sister and baby’s remains have been destroyed by mining 
activities-the structure is all that remains of the jishchaa’.  The family had buried the deceased 
(mother and infant) in a rock crevice to south; the grave location was mined. After the deaths of the 
woman and infant, the family dismantled a sandstone house (Feature 1) that was located at the old 
camp and rebuilt the house around 1960 in its present location 900 ft (272 m) west of the project area.  

 
Mrs. Duncan asked that the mine place a fence around the perimeter of the hogan ring prior to ground 
scraping. She also wanted the archeologist to state that “…the mine should only scrape contaminated 
soils from the contaminated areas and not remove rock during these clean-up activities.”  She 
reported to the archeologist that a TCP (a sandstone bluff) has been partially impacted recently, 
although the TCP was reported and recorded by Clifford Werito, DCRM archaeologist. Martin and 
Chavez did not take Ms. Duncan to the TCP location due to the amount of time and the interviewee’s 
health.  

 
Isolated Occurrences 
During the course of the pedestrian survey on the parcel known as Churchrock 1, six (6) isolated 
occurrences were identified.  Descriptions and location information can be found on Table 2.0. 
 
Table 2.0 List of Identified Isolated Occurrences, description and location. 

IO Number # Description UTM Coordinates, Zone 12 
IO #1 2 Coolidge Corrugated sherds and 1 

unidentified Black-on-White Sherds 
N 3949399, E 0726279 

IO #2 1 unidentified greyware sherd and 1 quartzite 
core 

N 3949300, E 0726385 

IO #3 3 Coolidge Corrugated Sherds, 1 Gallup Black-
on-White sherd, and 1 Red Mesa sherd 

N 3949351, E 0726350 

IO #4 1 greyware rim sherd N 3949315, E 0726191 
IO #5 1 quartzite secondary flake N 3949180, E 0726412 
IO #6 1 Gallup Black-on N 3949199, E 0726388 

.  
Jishchaa 
 During the course of the inventory a Navajo home associated with death or Jishchaa was identified.  
According to the Navajo Nation Historic Preservation Department’s policy (CRPA, CMY-19-88), 
“The Navajo Nation is committed to protecting all gravesites, human remains, and funerary items 
under its jurisdiction.”  The Navajo word Jishchaa is “a term that refers to things that are associated 
with death as well as the burial itself.” In this case an historic Navajo homestead was identified 
within the boundaries of the parcel known as Churchrock 1.  Ethnographic interviews conducted by 
Martin and Chavez revealed that the homestead was associated with death; a family member of Ms. 
Duncan’s died in Feature 3 in the mid-twentieth century. Following traditional protocols, the family 
buried the human remains; burned the hogan; and dismantle a sandstone house and rebuilt it nearby. 
What remains at the site today is an outline of the hogan that sits on burnt soil and a square-shaped 
house foundation that has been dismantle to its foundation. The family request that the burned hogan 
be left to deteriorate naturally. The family also requested that the outer perimeter of Feature 3 (NM-
Q-20-50) be fenced-off from all nearby construction activities.  
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In-Use Sites 
One In-Use site (IUS 1) was encountered during the survey.  The IUS was identified as Ms. Grace 
Cowboy’s residence and her family’s been living in the area for the past 25 years since the 1980’s 
and consists of a double wide-mobile home with associated features. Grace Cowboy (IUS #1) 
currently lives the closest to the former site. Grace Cowboy is Ted Nez’s wife’s sister [Ted is an in-
law to the Kinlichinii Dine’e].  

 
b. Evaluation of Significance of Each Cultural Resource: 

 
NM-Q-21-100 (Anasazi Rubble Mound) 
NM-Q-21-100 was determined to be eligible for protection under the National Register of Historic 
Places (NRHP).  NM-Q-21-100 meets the 50-year age requirement under NRHP. NM-Q-21-100 
retains some aspects of integrity that includes location, feeling, association, material, and setting.  
NM-Q-21-100 meets criteria (d) which states that the archaeological site, NM-Q-21-100, may 
provide insight to the Anasazi occupation and resource exploitation in the Hard Canyon Mesa 
region.  NM-Q-21-100 does meet the requirements for protection under the Archaeological 
Resource Protection Act (ARPA).  NM-Q-21-100 does meet the 100-year age requirement under 
ARPA. NM-Q-21-100 may merit protection under the American Indian Religious Freedom Act 
because ancestral extant indigenous groups may still hold the place in reverence, i.e. origin stories, 
migration stories, etc. NM-Q-21-100 may merit protection under the Native American Graves 
Protection and Repatriation Act due to the possibility of sub-surface features containing human 
remains and/or funerary objects.  
 
NM-Q-20-50 (Navajo Habitation [Jishchaa])  
NM-Q-20-50 was not determined to be eligible for protection under the National Register of 
Historic Places (NRHP).  NM-Q-20-50 meets the 50-year age requirement under NRHP. NM-Q-20-
50 retains integrity of location, feeling, material, association, and setting.  NM-Q-20-50 meets 
criteria (d) which states that the archaeological site, NM-Q-20-50 may provide insight to Navajo 
occupation and resource exploitation in the Hard Canyon Mesa region. NM-Q-20-50 does not meet 
the requirements for protection under the Archaeological Resource Protection Act (ARPA) NM-Q-
20-50 does not meet the 100-year age requirement under ARPA. NM-Q-20-50 does not merit 
protection under the American Indian Religious Freedom Act although features may have been 
blessed. NM-Q-20-50 does merit protection under the Native American Graves Protection and 
Repatriation Act due to ethnographic interviews revealing that the site is associated with Jishchaa. 
The site’s association with death diminishes its possible protection under AIRFA or other laws. 

 
 Isolated Occurrences 
All isolated occurrences identified are cultural items not eligible for protection under NRHP.  
Although all isolated occurrences are more than 50 years old, the isolated occurrences lack all 
aspects of integrity and future research potentials are exhausted upon recordation of the isolated 
occurrences.  All isolated occurrences meet the 100-year age requirement under ARPA but are not 
cultural items considered for protection under ARPA.  All isolated occurrences do not merit 
protection under the AIRFA due to the fact that most isolated occurrences are not ceremonial items 
associated with religious events.  All isolated occurrences do not merit protection under the 
NAGPRA because the isolated occurrences are not associated with any burials and/or funerary 
items.  
 
In-Use Sites 
IUS 1 does not merit protection under the NRHP. The IUS does not meet the 50-year age 
requirement although it retains integrity of location, setting, association, workmanship, feeling, 
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design, and materials. The IUS does meet the 100-year age requirement of ARPA and is not 
archaeological interest. The In-Use sites may merit protection under the AIRFA. The In-Use sites 
do not merit protection under the Native American Graves Protection and Repatriation Act.  

 
  Table 4.0. Description and evaluation of cultural resources 
 

 
 
 
 
 
 
 

Cultural 
Resource No. 

Description Evaluation 

NRHP Eligible ? Yes 
1. 50-year guideline met  
2. Retains integrity of location, setting, 
feeling and association 
3. Does meet criteria d 

ARPA Eligible ? Yes 
1. 100-year guideline met 
2. Is of archaeological interest 

AIRFA May merit consideration 

NM-Q-21-100 Anasazi Rubble Mound 

NAGPRA May merit consideration 
NRHP Eligible ? No  

1. 50-year guideline met  
2. Retains integrity of location, setting, 
feeling, and association 
3. Does meet criteria d 

ARPA Eligible ? No 
1. 100-year guideline not met 
2. Is not of archaeological interest 

AIRFA Does not merit consideration 

NM-Q-20-50 
 
 
 
 
 
 

 
 

Historic Navajo Habitation-
Jishchaa 

NAGPRA Does merit consideration 
NRHP Eligible? No 

1. 50-year guideline met  
2. Lacks Integrity 
3. Does meet criteria a-d 

ARPA Eligible ? No 
1. 100-year guideline met 
2. Are not of archaeological interest 

AIRFA Do not merit consideration 

IO’s #1-6 Isolated Occurences 

NAGPRA Do not merit consideration 
NRHP Eligible ? No 

1. 50-year guideline not met  
2. Retains integrity of location, setting, 
feeling, and association 
3. Does meet criteria d 

ARPA Eligible ? No 
1. 100-year guideline not met 
2. Is not of archaeological interest 

AIRFA May merit consideration 

IUS #1 Mobile Home (2000) 

NAGPRA Does not merit consideration 
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Recommendations: 
Conditional Archaeological clearance is recommended for the proposed reclamation of the parcels 
Churchrock 1 and Churchrock 2, with the following stipulations for Churchrock 1. 
 
All or portions of the two archaeological sites must be avoided. Avoidance is recommended for NM-
Q-21-100. Feature 3 of site NM-Q-20-50 must be avoided. 

 
1. NM-Q-21-100 must be flagged and fenced prior to any construction activities, all construction 

activities will avoid entering the site boundary during reclamation efforts.  
 

2. Special considerations for NM-Q-20-50 is as follows as per family’s request:  The site area 
may be reclaimed on the condition that a fence is placed around the perimeter of Feature 3 
(death hogan) and that all reclamation activities avoided the feature. Feature 3 should not be 
scraped or have any type of land-altering activities within the fenced area. This feature must 
be allowed to deteriorate naturally and succumb to natural elements.  

 
3. An archaeologist must be present at both sites (NM-Q-21-100 and NM-Q-20-50) to monitor 

all reclamation activities.  
  



DCRM 2011-17, B11052: Page 13 of 21; 3 Maps 
 

 
References Cited: 
 
 
LSR Innovations 

2004 Chapter Images: 2004 Edition. Produced for the Navajo Nation Division of Community 
Development, Window Rock, AZ. 

 
Martin, Rena and Richard M. Begay 

2009 “A Cultural Resources Inventory of 68.87 Acres of Proposed Reclamation North of the Church 
Rock Mine, McKinley County, New Mexico”, Report No. DCRM-2009-25 (NNHPD-09-454), 
Dinetahdoo Cultural Resources Management, Farmington, NM. 

 
Van Valkenburgh, Richard F., ed. 

1974 ”Navajo Sacred Places”, in Navajo Indians III, edited by C. Kluckhohn, pp. 9-99. Garland 
Publishing   New York. 

 
Werito, Clifford 

2010 “A Cultural Resources Inventory of the Rio Algom Mining’s Church Rock Site 1 and 1E, Fencing 
Repair Locations for BHP Billiton Base Metals in Church Rock, McKinley County, New 
Mexico”, Report No. DCRM-2010-37, Dinetahdoo Cultural Resources Management, Farmington, 
NM. 

 
Yazzie, Curtis 

2002   “A Cultural Resource Inventory of Thirty-Five Scattered Homes and Proposed Waterline 
Extensions in Pinedale, McKinley County, New Mexico. NNAD 01-022/NNHPD 02-482. 

 
 
 
 
 
 



DCRM 2011-17, B11052: Page 14 of 21; 3 Maps 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
(Site Forms) 

 
 



DCRM 2011-17, B11052: Page 15 of 21; 3 Maps 
 

NAVAJO NATION HISTORIC PRESERVATION DEPARTMENT 
Site Survey and Management Form 

 
SITE NO.: NM-Q-21-100    FIELD OR OTHER NO.: UMW-1 
PROJECT NO. & NAME: DCRM 2011-17: A Cultural Resource Inventory of 27.5 Acres of Land for 
Reclamation for MWH Global in Churchrock Mine in McKinley County, New Mexico. 
RECORDING ORGANIZATION: Dinétahdoo CRM 
DATE RECORDED: 3/30/11 RECORDED BY: J. Begay, S. Wero 
USGS 7.5' MAP REFERENCE: Oak Spring, N. Mex. 1963 P.I. 1978 
LEGALS (  NMPM /  AZPM): Township: 17  N /  S, Range: 16  E /  W; 
 Sec.: 

  

 ; 

  

 1/4, 

  

 1/4, 

  

 1/4 (  Unplatted) 
UTM COORDINATES (NAD): Zone: 12: 3949150 N, 0726329 E  
STATE: NM, COUNTY: McKinley, CHAPTER: Coyote Canyon, AGENCY: Fort Defiance 
LAND STATUS: Tribal Trust 
GROUND VISIBILITY:  70 % Kind and extent of cover: 30% vegetation 
TOPOGRAPHY: Northward oriented ridge on west to east oriented foothill. 
NEAREST DRAINAGE: 440 ft (134m) north 
ELEVATION (FT/M): 7039 ft / 2145 m SLOPE AND DIRECTION: 5 ° N 
SEDIMENT TYPE: Fine-coarse alluvial, aeolian, and colluvial sand 
OTHER: pebble-cobble sized sedimentary clasts 
VEGETATION PRESENT: prickly pear and cholla cacti, joint fir, juniper, pinyon pine, rabbitbrush, 
snakeweed, grama grass, and ring muhly 
CULTURAL AFFILIATION: Anasazi 
SITE TYPE: Habitation 
CURRENTLY IN-USE:  Yes,  No Comments: 

     

 
PERIOD(S) OF OCCUPATION/CONSTRUCTION/USE (date if known): PII (AD 900-1100) 
 How Dated: Ceramic types 
DIMENSIONS OF SITE (L × W): 30 × 29 m TOTAL AREA (sq. m.): 870 
ARCHITECTURE PRESENT:  Yes,  No Describe: F1- rubble mound with several visible wall 

alignemnts and upright sandstone slabs 
TYPES OF ARTIFACTS OBSERVED and QUANTITY OF EACH TYPE (give approximate numbers if not 
counted): 100+ ceramic sherds to include; Gallup and Escavada black on whites, Chaco and Coolidge 
corrugated, and numerous other unidentified grey, white, and red ware sherds. 20+ lithic artifacts to include; 
flakes of all stages of reduction and exhausted cores of green, brown, and Zuni spotted chert, grey quartzite, 
petrified wood, and grey siltstone. 
COLLECTION MADE?  Yes,  No Of What? 

     

 Method of Collection: 

     

 
PHOTOS:  Yes,  No Photo ID: 

     

  
PHYSICAL SITE DESCRIPTION: NM-Q-21-100 contains an Anasazi PII habitation structure located on a 
north oriented ridge on a west to east oriented terrace. One feature was identified and recorded.  Feature 1 is 
a rubble mound measuring approximately 2 by 3 meters. An area measuring approximately 1 meter square 
contains in-situ wall alignments and upright sandstone slabs, while the remainder of the feature contains a 
scatter of sandstone slabs and blocks. The feature contains subsurface depth. No additional features were 
identified. An in-field, non-intrusive assessment determined that NM-Q-21-100 may contain subsurface 
cultural deposits measuring up to 1.5 meters in depth.  
ETHNOGRAPHIC DATA (if any): n/a 
CONDITION OF SITE: Good CAUSES OF DISTURBANCE: erosion, livestock 
LOCATION OF SITE RELATIVE TO PROJECT AREA and AREA OF POTENTIAL EFFECT: Site is 
located within southern sector. 
EXTENT OF INVESTIGATIONS TO DATE: this recording 

D 

D 

D 

D 
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RESEARCH POTENTIAL/CULTURAL IMPORTANCE OF SITE: Site NM-Q-21-100 may yield data 
regarding the prehistoric Anasazi PII occupation, settlement patterns, subsistence strategies, and resource 
exploitation of the greater Pinedale region. 
MANAGEMENT RECOMMENDATIONS: 1) The site must be avoided,  2) must be flagged prior to 
construction activities and 3) Archaeologist must monitor all construction activities nearby 
SITE ASSESSMENT UNDER 36 CFR 60.4 (National Register of Historic Places) 
 REGISTER ELIGIBLE:  Yes,  No, Potentially  
 Comments: 

     

 
INTEGRITY: location , design , setting , materials , workmanship , 

  feeling , association , unknown , none  
CRITERIA: a , b , c , d , unknown , none  
EXCLUSIONS: 

     

 
SITE ASSESSMENT UNDER 36 CFR 7.3 (Archaeological Resources Protection Act): 
 Eligible for Protection?  Yes,  No 
 Meets 100-Year Guideline?  Yes,  No 
 Of Archaeological Interest?  Yes,  No 
 Comments: N/A 
SITE ASSESSMENT UNDER P.L. 95-341 (American Indian Religious Freedom Act): 
 Merit Consideration?  Yes,  No,  N/A 
 Comments: 

     

 
SITE ASSESSMENT UNDER NAVAJO NATION JISHCHAA’ POLICY/NAGPRA: 
 Eligible for Protection?  Yes,  No,  Possibly (explain below) 
 Comments: Site NM-Q-21-100 may contain buried human remians. 
HOW CAN THE SITE BE REACHED (Provide a narrative description & refer to attached USGS quad 
map): See Map 
PROVIDE A SITE MAP (Including site designation, site boundary, north arrow, scale, recognizable 
features, landmarks, and relationship to project area). 
OTHER COMMENTS:  
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NAVAJO NATION HISTORIC PRESERVATION DEPARTMENT 

Site Survey and Management Form 
 
SITE NO.: NM-Q-20-50    FIELD OR OTHER NO.: UMW-2 
PROJECT NO. & NAME: DCRM 2011-17: A Cultural Resource Inventory of 27.5 Acres of Land for 
Reclamation for MWH Global in Churchrock Mine in McKinley County, New Mexico. 
RECORDING ORGANIZATION: Dinétahdoo CRM 
DATE RECORDED: 3/30/11 RECORDED BY: J. Begay, S. Wero 
USGS 7.5' MAP REFERENCE: Hard Ground Flats, N. Mex. 1963 PR 1979 
LEGALS (  NMPM /  AZPM): Township: 17  N /  S, Range: 16  E /  W; 
 Sec.: 

  

 ; 

  

 1/4, 

  

 1/4, 

  

 1/4 (  Unplatted) 
UTM COORDINATES (NAD): Zone: 12: 3949249 N, 0726240 E  
STATE: NM, COUNTY: McKinley, CHAPTER: Coyote Canyon, AGENCY: Eastern Navajo 
LAND STATUS: Tribal Trust 
GROUND VISIBILITY:  70 % Kind and extent of cover: 30% Vegetation 
TOPOGRAPHY: North slope of west to east oriented foothill 
NEAREST DRAINAGE: 100 ft (30 m) to the north 
ELEVATION (FT/M): 7020 ft / 2139 m SLOPE AND DIRECTION: >2 ° N 
SEDIMENT TYPE: Fine-coarse grained alluvial and aeolian sand 
OTHER: pebble-boulder sized sedimentary clasts 
VEGETATION PRESENT: snakeweed, rabbitbrush, prickly pear and cholla cacti, ring muhly, grama grass. 
CULTURAL AFFILIATION: Navajo 
SITE TYPE: Habitation / Jishchaa' 
CURRENTLY IN-USE:  Yes,  No Comments: 

     

 
PERIOD(S) OF OCCUPATION/CONSTRUCTION/USE (date if known): 1940s 
 How Dated: Artifacts 
DIMENSIONS OF SITE (L × W): 59 × 55 m TOTAL AREA (sq. m.): 3245 
ARCHITECTURE PRESENT:  Yes,  No Describe: F1- habitation structure with visible wall 

alignments and stacked sandstone slab masonry two 
courses high of simple construction. F3-corral with 
visible wall alignments. F4-Two (2) hornos with visible 
upright sandstone slab wall alignments. 

TYPES OF ARTIFACTS OBSERVED and QUANTITY OF EACH TYPE (give approximate numbers if not 
counted): 50+ metal cans (sanitary seal, double locking side seam with church key and pull tab openings), 
100+ clear, blue, and brown glass fragments, 4 iron wagon parts, 1 metal trough, 100+ milled lumber 
fragments, iron nails, 20+ porcelain fragments, rubber shoe sole fragments, leather fragments, and 1 enamel 
pan. 
COLLECTION MADE?  Yes,  No Of What? 

     

 Method of Collection: 

     

 
PHOTOS:  Yes,  No Photo ID: 

     

  
PHYSICAL SITE DESCRIPTION: Site NM-Q-20-50 is a historic Navajo habitation site containing four 
features. Feature 1 is a habitation structure measuring 8 x 13m. Feature 1 is the remains of a house measuring 
8 by 13 meters. In one area the former house contains wall remains stacked two courses high. The 
rectangular feature contains a considerable amount of sandstone detritus scattered around the feature. A more 
recent addition of milled lumber is present in the former house along the southern wall. This add-on feature 
may have been served as an storage area or perhaps a pen after it was vacated as a house. Numerous rubber 
shoe sole fragments as well as scraps of leather are located near Feature 1.  
 
Feature 2 is a concentration of ax cut pinyon pine logs and sandstone logs located in an area measuring 9 by 
7 meters. The terrain surrounding this feature is devoid of vegetation suggesting that Feature 2 was utilized 

D 

D 

D 

D 
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extensively as a chaha’oh (ramada). A small sandstone slab alignment is located in the western portion of 
Feature 2.   
 
Feature 3 is a sandstone slab and block hogan measuring 7 meters in diameter. This feature is said to be a 
part of a jishchaa’. The feature consists of a circular shape wall alignment and is associated with milled 
lumber and ax cut pinyon pine fragments. It is obvious that the feature was burned since it contains ashy 
colored soil and dark red soil surrounds the feature.  
 
Feature 4 contains the collapsed remains of two bááh bighan (hornos) in an area measuring 5 by 4 meters. 
Several visible upright sandstone slabs and scattered sandstone fragments exhibit oxidation.  
 
The artifact assemblage consists of 50-plus metal cans (sanitary seal, double locking side seam with church 
key and pull tab openings), 100-plus clear, blue, and brown glass fragments, 4 iron wagon parts, 1 metal 
trough, 100-plus milled lumber fragments, iron nails, 20-plus porcelain fragments, rubber shoe sole 
fragments, leather fragments, and 1 enamel pan. No additional features were identified or recorded. An in-
field, non-intrusive assessment determined that site NM-Q-20-50 contains subsurface cultural deposits up to 
1m in depth.  
 
ETHNOGRAPHIC DATA (if any): Ethnographic Interview with Mrs. Katherine Duncan by Rena Martin 
and Loretta Chavez 4/11/2011:  The former homestead, NM-Q-20-50 was a permanent camp for Katherine’s 
family who are of the Kinlichinnii Dine’e for many years.  The site consisted of habitation structures, corrals, 
and other features.  The site is located in the family’s in-use area, which covers a fairly large area.  Ms. 
Duncan stated that there are no graves or TCPs in the site area but a death hogan is present at the location.  
The family has been living in this area since the 1800’s and built permanent homes in the early 1900’s.  
Katherine was born at the camp in 1933. 
 
Parts of the older camp was abandoned sometimes between the late 1930’s or mid 1940’s when Katherine’s 
older sister died in childbirth in a hogan located on the site (Feature #3).  The hogan the young woman and 
baby died in, was burned.  The interviewee wants the hogan foundation to be left in place since it is 
associated with death and it should be left to deteriorate naturally.  She also stressed that the hogan ring be 
avoided because the sister and baby’s remains have been destroyed by mining activities-the structure is all 
that remains of the jishchaa’.  After the death of the young woman and infant, the family dismantled a 
sandstone house (Feature #1) that was located at the old camp and rebuilt the house around 1960 in its 
present location 900 ft (272 m) west of the project area.  
 
Mrs. Duncan asked that the mine place a fence around the perimeter of the hogan ring prior to ground 
scraping.  She also wanted the archeologist to state that “…the mine should only scape contaminated soil and 
not remove rock during these clean-up activities.”   
 
Ms. Duncan was also surprised that she was not informed of “this” project although she is home everyday, 
except for the days she visits the doctors.  She stated that she is never informed of the clean-up projects. 

 

 

 

 
CONDITION OF SITE: Good CAUSES OF DISTURBANCE: erosion, livestock 
LOCATION OF SITE RELATIVE TO PROJECT AREA and AREA OF POTENTIAL EFFECT: within 
project area 
EXTENT OF INVESTIGATIONS TO DATE: This recording 
RESEARCH POTENTIAL/CULTURAL IMPORTANCE OF SITE: Through ethnographic research with 
family members the site may yield data regarding the historic Navajo occupation, settlement patterns, 
herding methods and other subsistence strategies of local Navajo families.  
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MANAGEMENT RECOMMENDATIONS: Special considerations for NM-Q-20-50 is as follows as per 
family’s request:  The site area may be reclaimed on the condition that a fence is placed around the perimeter 
of Feature 3 and that all reclamation activities avoid this area.  Feature 3 should not be scraped or have any 
type of land-altering activities within the fenced area.  Feature 3 should be allowed to deteriorate naturally 
and succumb to natural elements. An Archaeologist must monitor all construction activities near the site as 
well.  
SITE ASSESSMENT UNDER 36 CFR 60.4 (National Register of Historic Places) 
 REGISTER ELIGIBLE:  Yes,  No, Potentially  
 Comments: 

     

 
INTEGRITY: location , design , setting , materials , workmanship , 

  feeling , association , unknown , none  
CRITERIA: a , b , c , d , unknown , none  
EXCLUSIONS: 

     

 
SITE ASSESSMENT UNDER 36 CFR 7.3 (Archaeological Resources Protection Act): 
 Eligible for Protection?  Yes,  No 
 Meets 100-Year Guideline?  Yes,  No 
 Of Archaeological Interest?  Yes,  No 
 Comments: N/A 
SITE ASSESSMENT UNDER P.L. 95-341 (American Indian Religious Freedom Act): 
 Merit Consideration?  Yes,  No,  N/A 
 Comments: 

     

 
SITE ASSESSMENT UNDER NAVAJO NATION JISHCHAA’ POLICY/NAGPRA: 
 Eligible for Protection?  Yes,  No,  Possibly (explain below) 
 Comments: The site is associated with a deaths of a family members.  The family ask that Feature 3 
be avoided and fenced-off from any construction activities. 
HOW CAN THE SITE BE REACHED (Provide a narrative description & refer to attached USGS quad 
map): See Map 
PROVIDE A SITE MAP (Including site designation, site boundary, north arrow, scale, recognizable 
features, landmarks, and relationship to project area). 
OTHER COMMENTS:  
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1.0 Radiological Surveys 
 

Radiological surveys consisting of direct gamma radiation level measurements were conducted 
consistent with MARSSIM guidance (EPA, 2000) during the Eastern Drainage Removal Action (EDRA) at 

the Northeast Church Rock (NECR) Mine Site. This document is included in the EDRA Construction 
Completion Report (MWH, 2013) to document the gamma radiation surveys, soil sampling and analysis 

that were conducted during the EDRA. 
 

The purpose of the direct gamma radiation survey was to estimate Ra-226 concentration in surface soil. 
Ra-226 is primarily an alpha emitting radionuclide with a gamma radiation emission of 186 KeV at about 

4% intensity. Direct in-situ measurement of alpha radiation in the field is not practical or appropriate 
due to self adsorption of alpha radiation in the soil matrix. The low energy and intensity of the Ra-226 

gamma radiation emission makes it impractical to determine Ra-226 in the field by direct gamma 
radiation measurement. However Pb-214 and Bi-214, Ra-226 decay products, emit high energy gamma 

radiations, which can be easily measured directly in the field utilizing a sodium-iodide (NaI) scintillation 
detector, such as a 2x2 NaI Scintillation detector having high gamma radiation sensitivity. The Ra-226 
concentrations in soil could be measured as a surrogate for gamma measurement of Pb-214 and Bi-214 

gamma radiation levels, consistent with Section 5.4 of the MARSSIM for remedial action support 
surveys.   

 
Pb-214 and Bi-214 are decay products of Ra-226 through radon-222, a gaseous form, some of which 

emanates from soil. This phenomenon results in activity disequilibrium between Ra-226 and its decay 
products Pb-214 and Bi-214 in the soil.  The Rn-222 gas emanation fraction from the soil varies with 

different geometric characteristics of a particular soil.  Therefore, a site-specific calibration is necessary. 
Previous studies have shown that about 30% of the Rn-222 gas decayed from Ra-226 in soil emanates 

out of the surface soil, indicating that a significant (about 70%) portion of Rn-222 is retained within the 
soil matrix and decays into gamma radiation emitting decay products Pb-214 and Bi-214. If the soil 

geometry and other parameters, such as moisture, radon emanation fraction, constituent distribution 
profile, gamma ray shine from nearby sources, and land topography are consistent, the ratio of Pb-214 

and Bi-214 to Ra-226 would also be consistent. This means there would be a direct correlation between 
Pb-214/Bi-214 gamma radiation levels and Ra-226 concentrations in the soil, allowing measurement of 
Ra-226 in soil by direct gamma radiation level measurements.  

 
1.1 Gamma Radiation Survey Instrumentation 

 
Similar to the instrumentation used for direct gamma radiation level measurements during the NECR 

Removal Site Evaluation (RSE) and the Eastern Drainage Area Supplemental RSE characterization, 2x2 
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NaI scintillation detectors (Eberline SPA-3 and Ludlum 44-10) for detection of gamma radiation and a 
ratemeter/scaler (Ludlum 2221 and L2241) for processing and counting the detected gamma radiation 

were used during the NECR EDRA. This instrument configuration has been used widely for this type of 
application, and is recommended by the MARSSIM. These scintillation detectors are rugged with high 

sensitivity gamma radiation detection for field application for this type of field survey. The objective of 
the excavation control and status surveys during the EDRA was to detect the presence of any residual 

Ra-226 in soil at or below the 2.24 pCi/g Removal Action Level (RAL). This instrument configuration is 
designed to meet that objective. In order to minimize gamma radiation shine interference from nearby 

areas and to focus measurements in an area under the detector, the 2x2 NaI scintillation detectors were 
installed in a 0.5 inch lead collimator as needed. The detector collimator was contained within a 

protective marlex housing. During the survey, the collimated detectors were held approximately 12 
inches above ground surface level to focus and be most sensitive to an approximately 36 inch diameter 

area under the detector. Direct gamma radiation surveys during the EDRA were conducted with 2x2 NaI 
bare and collimated detectors as appropriate during the EDRA.   

 
The instrumentation was calibrated as per Standard Operating Procedure (SOP)-3 included in the EDRA 
Construction Work Plan (Work Plan). Instrument calibration documentation is included in Appendix A. 

The Minimum Detection Concentration (MDC) for both the static and scan gamma radiation surveys 
were calculated as discussed in SOP-1 included in the Work Plan. The instrument MDCs during the EDRA 

were at or near 0.6 pCi/g (50% of the 1.24 pCi/g DCGLW) for the static survey and 1.1 pCi/g (50% of 2.0 
pCi/g DCGLEMC) for the scan survey. Daily function checks of the instruments were performed to assure 

proper operation. Daily function check documentation with instrument MDCs is included in Appendix A.   
 

1.2 Site Specific Correlation and Direct Gamma Radiation Action Level 
 

The direct gamma radiation level (in detector count rate) used during the NECR EDRA for the collimated 
and bare detectors below which there is an acceptable level of assurance that the established RAL has 

been attained were based on the site-specific correlations between gamma radiation count rates and 
surface soil Ra-226 activity. The direct gamma radiation level of 5,075 cpm for the collimated 2x2 

detector equivalent to the 2.24 pCi/g RAL was used and was based on the most recent updated site-
specific correlation between gamma count rates and Ra-226 activity (Ra-226 pCi/g = 0.0013cpm - 
4.3582) that was conducted for the East Drainage Supplemental RSE, as described in the Supplemental 

Removal Site Evaluation Report, East Drainage Area (MWH, 2011). The value of 5,075 cpm is consistent 
with the 5,214 counts per minute (cpm) equivalent to the 2.24 pCi/g Ra-226 that was determined for the 

Interim Status Survey of the 2009 Interim Removal Action (IRA) Area (Step-out Area No. 1) (MWH, 
2010). In the flat areas of the Eastern Drainage Area where gamma radiation shine is not a concern, a 

bare 2x2 NaI detector was also used for excavation control. The direct gamma radiation level of 16,600 
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cpm for the bare 2x2 detector equivalent to the 2.24 pCi/g RAL was determined from a correlation (Ra-
226 pCi/g = 0.0005cpm - 6.0697) with an R2 value of 0.85 that was developed during the 2006 NECR RSE 

for background to 10 pCi/g level surface soil, which is appropriate for low level of Ra-226 soil 
concentrations following EDRA soil excavation. This correlation was described in Appendix B of the Final 

Removal Site Evaluation Report, Northeast Church Rock Mine Site (MWH, 2007).  
 

The excavation and removal of contaminated soils during the EDRA resulted in changes to the Ra-226 
distribution in soil, lower and more surficial, which likely changed the site-specific correlation between 

direct gamma radiation levels and Ra-226 concentrations in soil. Therefore, the April 2011 Eastern 
Drainage area supplemental RSE correlation for the collimated 2x2 NaI detector consisting of 87 samples 

was updated in accordance with the SOP-1 included in the Work Plan using data from soil sampling and 
direct gamma radiation measurements at 15 locations collected during the EDRA Interim Status Survey 

to convert direct gamma radiation level measurements for the Interim Status Survey. This EDRA updated 
correlation data are included in Appendix B. Regression analysis modeling for the updated correlation 

resulted in a regression equation, Ra-226 pCi/g = (0.0013 x gamma radiation level CPM) – 4.4308, with 
an R2 value of 0.92, which was used to convert direct gamma radiation levels in cpm measured by the 
2x2 NaI collimated detector to Ra-226 in pCi/g in soil in Section 3.1. This EDRA updated regression 

analysis model is comparable to the NECR Eastern Drainage Area SRSE updated regression equation 
(0.0013 x gamma radiation level CPM) – 4.3582.  

 
1.3 Field Direct Gamma Radiation Surveys 

 
The direct gamma radiation level survey for Ra-226 in surface soil were conducted either as scan survey 

(walkthrough) or static survey (stationary) measurements consistent with SOP-2 included in the Work 
Plan for excavation control and Interim Status Surveys. Scan radiation surveys (walkthrough surveys) 

were performed by walking with the detector at about 12 inches from the ground surface with the 
scaler/rate meter in count RATE MODE.  Scan surveys were performed within each survey area by 

walking in a serpentine shape along transects in excavation areas to identify and locate any hot spots 
and contaminated area boundaries during the excavation control survey. Static radiation surveys 

(stationary) were performed at points or locations of interest during excavation control survey and at 
specified grid nodes within survey areas for the post-excavation Interim Status Survey. The detector was 
held at about 12 inches from the ground surface. The scaler/rate meter was set in the count SCALER 

MODE. A one-minute count (cpm) of gamma radiation level was obtained at each location for the direct 
gamma radiation static survey. For the status survey, the detector with 0.5-inch lead collimator was 

used.  
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2.0 Excavation Control Survey 
 

Excavation control surveys were conducted to: 1) support excavation and removal of impacted soil; 2) 
determine when an area or a survey unit was ready for the Interim Status Survey; and 3) provide initial 

radiological data for planning the Interim Status Survey. The objective of the excavation control survey 
was to detect the presence of residual Ra-226 in soil at or below the 2.24 pCi/g RAL. The excavation 

control survey enabled monitoring the effectiveness of soil excavation efforts that were intended to 
reduce residual Ra-226 in soil to RAL. The excavation control survey was designed to guide the soil 

excavation in real-time for expediency and cost effectiveness. In order to provide real-time excavation 
guidance, the excavation control survey consisted of direct gamma radiation level measurements in the 

field, consistent with the remedial action support surveys described in Section 5.4 of the MARSSIM.  
 

2.1 Excavation Boundary Delineation 
 

Prior to the start of excavation activities, the RAL boundary for the EDRA excavation was field located 
and marked with pin flags utilizing the results from the Eastern Drainage Area SRSE and a differential 
global positioning system (DGPS) during August 27-30, 2012. Additional scan radiation surveys were 

conducted in the field during the RAL delineation to more accurately delineate the RAL boundary prior 
to the start of excavation. The RAL boundary expanded slightly at the southwest corner of the Eastern 

Drainage Area. The excavation for the EDRA was divided into zones consistent with the Excavation Plan 
drawing included in the Work Plan. The Eastern Drainage Channel was designated as Zone 1. The 

Eastern Drainage flats area was divided into Zone 2, 3, 4, and 5 based on expected excavation depths. 
The total petroleum hydrocarbon (TPH) area was designated as Zone 6. The entire Eastern Drainage 

excavation area was further divided into smaller subareas (200' x 200’grids cells) to more efficiently 
perform excavation control surveys.  

 
2.2 Flats Area Excavation Control 

 
The construction contractor began soil excavation and removal in 6 - 12 inch lifts from Zone 2 on 

September 10, 2012. Following the specified initial excavation lift within an area, once the excavation 
equipment was cleared from the excavation area and the area was safe to operate in, excavation control 
gamma radiation scan survey was performed to identify any location that exceeded RAL.  

 
The scan survey for the excavation control was performed for 100% coverage in each excavation area. If 

no point or a location exceeding the RAL was identified within a 200' grid cell by the scan, the area was 
marked as <RAL in the Excavation Control Grid Forms, included in Appendix C. A one-minute static 

radiation measurement at several points in that grid area was then conducted and recorded in the Static 
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Gamma Radiation Survey Field Forms, included in Appendix D. If the static radiation survey counts (cpm) 
were below the RAL in that grid cell, the grid cell was considered to meet the RAL and ready for the 

Interim Status Survey.   
 

When the excavation control radiation scan following the initial soil excavation lift showed any location 
or a portion of the area above the RAL, those areas were marked with pin flags and marking paint in the 

field, and noted in the Excavation Control Grid Forms.  The field marked areas were reviewed with the 
construction contractor for the additional excavation of contaminated soil as necessary at those 

locations. Additional excavation was conducted in these areas in lifts and additional excavation control 
scan was performed. This process was repeated as necessary until the excavation control scan survey 

showed no points or locations above the RAL. These areas were marked as <RAL in the Excavation 
Control Grid Forms, followed by a one-minute static gamma radiation survey. If the static radiation 

survey counts (cpm) were below the RAL, the areas with additional excavation were considered to meet 
the RAL and ready for the Interim Status Survey.  Excavation of soil in areas along the fence line in the 

Eastern Drainage Area was conducted as close to the fence line, about 12 to 18 inches from the fence, as 
practical for the excavation equipment, which was approved by the EPA. Excavation in the Eastern 
Drainage flats areas (Zones 2-5) and the TPH Area (Zone 6) was completed October 18, 2012.  

 
2.3 Eastern Drainage Channel Excavation Control 

 
In-situ direct gamma radiation surveying was not used for excavation control in the Eastern Drainage 

channel due to radiation shine interferences from the channel banks or sidewalls.  Ex-situ field soil 
screening was performed instead for excavation control in the Eastern Drainage channel. Eastern 

Drainage channel bed sediment excavation began on October 1, 2012. As the excavation of portions of 
the channel bed sediments at the depths specified in the work plan was completed, a soil sample was 

collected every 50' feet along the bed channel (29 locations) and along the sidewalls (29 locations), as 
shown in Figure 1 (Eastern Drainage Channel Field Soil Screening Sample Locations and Results), and 

recorded in the Soil Sample Log Forms provided in Appendix E. Field gamma radiation soil screening was 
performed on the channel bed soil samples following the procedures in SOP-4 included in the Work 

Plan. If the soil screening results showed <RAL, channel bed excavation at 25 feet channel segments on 
both side of the soil sample location was considered to meet the RAL. If the field soil screening results 
showed >RAL, channel bed at 25 feet channel segments on both side of the soil sample location were 

further excavated until the soil screening showed that the soils were below the RAL.  
 

Once the channel bed soil sample screening indicated levels <RAL at a location, a sample of the channel 
sidewall was collected at every 50 feet alternating between north and south sidewalls. There was no 

channel north sidewall from about 200' to 600' from Red Water Pond Road (RWPR) due to deep 
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excavation in the adjacent Zones 2 and 5. The sidewall samples were not alternated, but were collected 
from the south sidewalls at this segment of the channel. Gamma radiation soil screening was performed 

on the channel sidewall soil samples. If the soil screening results showed <RAL, channel sidewall 
excavation at 25 feet channel segments on both sides of the soil sample location was considered to 

meet the RAL. All soil screening field data and results were recorded in the Field Soil Sample Gamma 
Radiation Screening Forms, included in Appendix F, and are summarized in Table 1, which shows that 

the Eastern Drainage Channel excavation met the Removal Action (RA) objectives.  
 

Once the soil sample field screening results showed that the soils were below the RAL, the soil samples 
from locations at every 100 feet along the channel bed and sidewalls were submitted to Energy 

Laboratories Inc (ELI), a vendor laboratory, in Casper, Wyoming for Ra-226 analysis using EPA Method 
901.1 with a reporting limit of <0.6 pCi/g. A total of 34 soil samples (15 channel bed, 15 Channel 

Sidewalls, and 4 field QA/QC field duplicates) were submitted to ELI. Eastern Drainage Chanel bed 
sediment excavation and field soil screening for excavation control was completed on October 8, 2012.  

 
2.4 Documentation and Evaluation of the Excavation Control Survey Results 
 

Since the Ra-226 soil RAL is evaluated based on the instrumentation count rate of the direct gamma 
radiation level (cpm) using the site-specific correlation, conversion of the scan radiation survey counts 

during the excavation control survey data to Ra-226 concentration in pCi/g is not necessary.  The 
excavation and removal field decisions were made based on the count rates observed by the 

instrument. The excavations were controlled using a gamma radiation level of 5,075 cpm for the 
collimated detector and 16,600 cpm for the bare detector. Following the final scan radiation survey 

showing that soils within the excavated area were below the RAL, notations were made in the 
Excavation Control Grid Forms (Appendix C) indicating gamma radiation levels <RAL. One-minute static 

gamma radiation measurement were conducted at several points following scan excavation survey in 
grid areas and recorded in the Static Gamma Radiation Survey Field Forms (Appendix D). Ex-situ field soil 

screening performed for excavation control in the Eastern Drainage channel was documented in the 
Field Soil Sample Gamma Radiation Screening Forms (Appendix F). 

 
3.0 Interim and Final Status Surveys 
 

Subsequent to completion of excavation activities, an Interim Status Survey was implemented consistent 
with MARSSIM guidance (EPA, 2000), as described in the Work Plan.  The objective of the Interim Status 

Survey was to demonstrate that soils with Ra-226 in excess of the 2.24 pCi/g RAL had been removed 
from the EDRA areas. Because the areas were being addressed due to Ra-226 impacts in excess of the 

RAL, they are considered Class 1 Areas under MARSSIM and will therefore require a Class 1 Final Status 
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Survey subsequent to the final Removal Action. This Interim Status Survey is meant to confirm that 
excavation activities met the objectives of the EDRA. The data collected during the Interim Status Survey 

will be included in the Final Status Survey at a later date.  
 

The Interim Status Survey consisted of a direct gamma radiation static survey and confirmatory soil 
sampling. A direct gamma radiation static survey was designed for the NECR Removal Site Evaluation 

consistent with MARSSIM to support Data Quality Objectives (DQOs) for Class 1 areas. The SOP-2, which 
includes the static direct gamma radiation survey for the Interim Status Survey was included in the Work 

Plan. Instrumentation used for the Interim Status Static gamma radiation survey was the same as that 
used for the excavation control survey, included in SOP-2 and discussed in Section 1.1 The 

instrumentation consisted of a 2x2 NaI scintillation detector (Eberline SPA-3) for detection of gamma 
radiation, connected to a portable ratemeter/scaler (such as Ludlum 2221), and a DGPS system to locate 

static survey grid points from spatial coordinates.  
 

Because the area within the Eastern Drainage channel excavation needed to be backfilled and restored, 
a Final Status Survey was conducted for the channel. The Final Status Survey consisted of the results of 
the ex-situ soil screening and soil samples submitted to the laboratory for Ra-226 analysis, as described 

in Section 3.2 below. 
 

3.1 Flats Area Interim Status Survey 
 

The number of data points for the Interim Status Survey was determined using the Wilcoxon Rank Sum 
(WRS) test per MARSSIM guidance with statistical parameters selected to achieve a low error rate.  Since 

the areas undergoing the EDRA are Class 1 Areas, the interim status survey was conducted consistent 
with the RSE Work Plan for Class 1 Areas (MWH, 2006), and was also consistent with the 2009 IRA 

(MWH, 2010). Therefore, the Interim Status Survey conducted in the flats area consisted of Ra-226 soil 
concentration measurement by direct gamma radiation static measurements conducted on an 80-foot 

grid. The Work Plan specified confirmatory soil samples to be collected for laboratory analysis at 5% of 
the static gamma survey points, or a minimum of 13 samples. The Interim Status Survey was 

implemented once the excavation control survey indicated that excavation and removal of impacted soil 
above the RAL was complete.  
 

The excavation control radiation scan survey conducted at 100% coverage in areas during excavation, as 
discussed in Section 2.2, augments the interim status survey. The direct gamma radiation static surveys 

conducted as a part of the excavation control survey following the scan radiation survey, also augment 
the Interim Status Survey.  
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The 80-ft triangular grid was cast from the 2009 IRA 80-ft triangular grid origin, which generated a total 
of 149 points based on the total area of the excavation in the Eastern Drainage area for interim status 

direct gamma survey . In Zone 6 (TPH area) direct gamma static survey for the interim status survey was 
performed at the same 10 points as the original 2009 IRA 80-ft triangular grid points within and around 

the excavation done during the EDRA. The flats area interim status survey consisting of one-minute 
gamma static survey at a total of 159 points and confirmatory soil samples at 15 of the gamma static 

survey points, as shown in Figure 2 (EDRA Flat Area Interim Status Survey Point Locations), was 
performed.  

 
The Interim Status Survey was performed in stages as an area or a zone was determined ready for the 

status survey based on the excavation control survey. The purpose of performing the Interim Status 
Survey in stages was to allow backfilling or grading of excavated areas as they were completed for the 

EDRA construction schedule and project control, since no excavated area was to be backfilled or graded 
prior to the Interim Status Survey. The Interim Status Survey for the Eastern Drainage flats area began 

with static gamma survey measurements on September 28, 2012 in Zone 2. The status survey began 
with locating the status survey points (grid nodes) using survey point location figures, the static survey 
point coordinate data, and the DGPS system, as described in SOP-2. Then a one-minute direct gamma 

radiation static survey was performed at each of the points. A direct gamma radiation static 
measurement was performed at a total of 159 80-ft grid points for the interim status survey. The  static 

gamma survey measurements and other information were recorded in the 80-ft Triangular Grid Status 
Static Gamma Radiation Survey Field Forms, which are included in Appendix G. Confirmation surface soil 

samples were collected from 15 static gamma survey locations as shown in Figure 2, Interim Status 
Gamma Static Survey Point Locations. Field QA/QC duplicate samples were collected from two locations. 

The soil sampling information was recorded in the EDRA Soil Sample Log, included in Appendix E. A total 
of 17 soil samples were submitted to ELI for Ra-226 analysis using EPA Method 901.1 with a reporting 

limit of <0.6 pCi/g for EDRA Flat Area Interim Status Survey.  The Chain-of Custody (COCs) forms are 
included in Appendix E.  

 
The laboratory analytical reports are included in the Construction Completion Report, and the results 

are summarized in Table 2 of this report. All of the confirmatory soil sample Ra-226 results were 
reported at less than the 2.24 pCi/g RAL, except for one sample, SSPT-033, for which the Ra-226 result 
was reported at 6.2 +/- 0.7 pCi/g.  During the Interim Status Survey conducted on October 5, 2012, the 

static gamma level at this location was measured at 4,997 cpm, below the 5,075 cpm RAL for the 
collimated 2x2 NaI detector (i.e., less than 2.24 pCi/g). The reported result of 6.2 pCi/g is equivalent to 

about 8,100 cpm direct gamma radiation level, significantly above the measured static gamma radiation 
level of 4,997 cpm. Therefore, on December 4, 2012, another soil sample, SSPT-033R was collected from 

the exact same location (N1696769.8, E2524210.6). The static gamma level was measured at 4,787 cpm 
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during re-sampling. Also, a scan gamma survey was performed over an approximately 20-foot radius 
area around the point during the re-sampling on December 4, 2012, which showed gamma levels from 

about 4,200 to 4,900 cpm. The replacement soil sample SSPT-033R was sent to laboratory for Ra-226 
analysis on December 4, 2102. On January 3, 2013, the laboratories reported a Ra-226 result for SSPT-

033R of 1.5 +/- 0.6 pCi/g, less than the 2.24 pCi/g RAL, and significantly lower than the 6.2 pCi/g 
reported for the initial sample SSPT-033, indicating that the 6.2 pCi/g value previously reported was 

likely an erroneous result.  
 

The Interim Status Survey direct gamma radiation static survey one-minute readings were converted 
into Ra-226 surface soil concentrations using an updated correlation regression analysis equation, Ra-

226 pCi/g = (0.0013 x gamma radiation level CPM) – 4.4308, with an R2 value of 0.92 as discussed in 
Section 1.2. The Ra-226 concentrations in soil converted from the direct gamma radiation level 

measurements are summarized in Table 3 and shown in Figure 3 (EDRA Flat Area Interim Status Gamma 
Survey Results Summary). The gamma static survey results show that Ra-226 concentrations in soil are 

below the 2.24 pCi/g RAL at 137 of the total 149 survey points in the Eastern Drainage flats area (Zones 
2-5) and 8 of 10 survey points in the TPH Area (Zone 6). Ra-226 concentrations at 14 locations that 
exceeded the 2.24 pCi/g RAL were all below the 3.0 pCi/g elevated measurement comparison (emc) 

Level with the highest at 2.72 pCi/g. As shown in Table 2, mean Ra-226 concentrations for all 149 
locations within the Eastern Drainage slat area was 1.58 pCi/g with a standard deviation of 0.47 pCi/g 

and median value of 1.56 pCi/g.  
 

3.2 Eastern Drainage Channel Final Status Survey 
 

Since the Eastern Drainage Channel required backfilling and restoration following the excavation, a Final 
Status Survey was conducted within the Eastern Drainage channel excavation.  The Final Status Survey 

consisted of the results of the ex-situ soil screening conducted during construction (see Section 2.3) and 
soil samples submitted for laboratory analysis of Ra-226. As discussed in Section 2.3, a soil sample was 

collected every 50' feet along the channel bed (29 locations) and channel sidewalls (29 locations) from 
the excavated channel for excavation control by ex-situ gamma radiation soil screening. The Final Status 

Survey was conducted in segments of the excavation as it progressed along the length of the channel to 
facilitate backfilling of the excavation in a timely manner and to reduce safety risks. Once ex-situ field 
screening results indicated that the RA Action Level had been achieved, as shown in Table 1, and the 

excavation was deemed complete, every other soil sample collected for excavation control plus four 
field QA/QC duplicate samples were selected for analysis by of Ra-226 ELI. This resulted in 15 channel 

bed samples and 15 channel sidewall samples plus the 4 duplicate samples.  Initially, the Work Plan 
specified soil samples for offsite laboratory analysis be collected at every 50 feet along the Channel bed 

and sidewalls. However, the channel bed and sidewall soil samples from every 100 feet were submitted 
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to the laboratory instead at the direction and approval of the EPA.  
 

The laboratory soil sample results are summarized in Table 1 and shown in Figure 4 (Eastern Drainage 
Channel Bed Final Status Survey Soil Sample Results) and Figure 5 (Eastern Drainage Channel Sidewall 

Final Status Survey Soil Sample Results). As shown in Table 1, all of the channel bed and channel sidewall 
soil sample Ra-226 results reported from the laboratory at less than the 2.24 pCi/g RAL, except for one 

channel sidewall sample, EDC-29-NSW channel north sidewall sample @1400', for which the Ra-226 
result was reported at 3.0 +/- 0.6 pCi/g. Although, this results is at the acceptable emc level of 3.0 pCi/g 

for the Site, it is likely to be either an outlier or an erroneous value because this soil sample screened 
<RAL during the field soil screening as shown in Table 1, and the laboratory reported a Ra-226 result of 

1.7 +/- 0.6 pCi/g for the field QA/QC duplicate sample (EDC-DS4) of the EDC-29-NSW. The ex-situ soil 
screening results and soil sample laboratory results show Ra-226 levels below the RAL and demonstrate 

that the Eastern Drainage Channel excavation met the EDRA objectives. 
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TABLES



Northing Easting Date
 Ref Soil (2.0 

pCi/g) CP5M

Soil Sample 

CP5M
Results Concentration Uncertainty

EDC‐01 
Channel Bed Sample 

@ 0', 7.0' depth 
10/2/12 13:17 1,696,527.0 2,524,195.0 10/2/2012 2,103 1,330 <RAL  sample sent to Lab 1.5 0.5

EDC‐01‐NSW
Channel North Side 

Wall Sample @ 0'
10/3/12 11:00 1,696,532.3 2,524,193.9 10/3/2012 2,126 1,405 <RAL  sample sent to Lab 1.5 0.5

EDC‐02
Channel Bed Sample 

@ 50', 6.1' depth
10/2/12 13:21 1,696,545.9 2,524,241.5 10/2/2012 2,103 1,663 <RAL  ‐ ‐ ‐

EDC‐02‐SSW
Channel South Side 

Wall Sample @ 50'
10/3/12 11:05 1,696,539.5 2,524,242.0 10/3/2012 2,126 1,598 <RAL  ‐ ‐ ‐

EDC‐03
Channel Bed Sample 

@ 100', 7.5' depth
10/2/12 13:27 1,696,568.4 2,524,285.2 10/2/2012 2,103 1,357 <RAL  sample sent to Lab 0.7 0.4

EDC‐03‐NSW
Channel North Side 

Wall Sample @ 100'
10/3/12 11:15 1,696,576.1 2,524,282.8 10/3/2012 2,126 1,488 <RAL  sample sent to Lab 1.1 0.4

EDC‐04
Channel Bed Sample 

@ 150', 5.5' depth
10/2/12 13:36 10/2/2012 2,103 3,033 >RAL

Channel bed area to be further 

excavated ‐ ‐

EDC‐04
Channel Bed Sample 

@ 150', 6.5' depth
10/5/12 14:18 10/6/2012 2,103 1,701 <RAL  Sampled after second excavation ‐ ‐

EDC‐04‐SSW
Channel South Side 

Wall Sample @ 150'
10/8/12 9:30 1,696,587.6 2,524,327.7 10/8/2012 2,411 1,560 <RAL  ‐ ‐ ‐

EDC‐05
Channel Bed Sample 

@ 200', 5.0' depth
10/2/12 13:47 10/2/2012 2,103 3,945 >RAL

Channel bed area to be further 

excavated ‐ ‐

EDC‐05
Channel Bed Sample 

@ 200', 5.0' depth
10/5/12 14:35 10/6/2012 2,198 1,503 <RAL 

Sampled after second excavation, 

sample sent to lab
1.2 0.5

EDC‐DS2
Field QA/QC 

Duplicate  of EDC‐05
10/5/12 14:50 ‐ ‐ ‐ ‐ ‐ ‐ Field Dulpicate for Lab QA/QC 1.0 0.4

EDC‐05‐NSW
Channel North Side 

Wall Sample @ 200
10/8/12 9:38 1,696,621.0 2,524,371.6 10/8/2012 2,411 1,448 <RAL  sample sent to Lab 1.2 0.5

EDC‐06
Channel Bed Sample 

@ 250', 4.5' depth
10/5/12 14:42 1,696,623.2 2,524,423.9 10/6/2012 2,198 1,703 <RAL  ‐ ‐ ‐

EDC‐06‐SSW
Channel South Side 

Wall Sample @ 250'
10/8/12 9:45 1,696,616.8 2,524,423.8 10/8/2012 2,411 1,662 <RAL  ‐ ‐ ‐

EDC‐07
Channel Bed Sample 

@ 300', 5.0' depth
10/2/12 13:54 1,696,618.6 2,524,472.9 10/2/2012 2,103 1,696 <RAL  sample sent to Lab 1.1 0.4

EDC‐07‐SSW
Channel South Side 

Wall Sample @ 300'
10/3/12 11:27 1,696,612.6 2,524,472.9 10/3/2012 2,126 1,665 <RAL  sample sent to Lab 1.1 0.5

EDC‐DS3
Field QA/QC Dup  of 

EDC‐07‐SSW
10/3/12 11:30 ‐ ‐ ‐ ‐ ‐ ‐ Field Dulpicate for Lab QA/QC 1.3 0.5

1,696,593.9 2,524,328.0

1,696,614.3 2,524,372.0

Table 1: Eastern Drainage Channel Excavation Control and Final Status Survey Summary

Soil Sample 

ID
Sample Description

Sample 

Date/Time

Location Coordinates (NAD83, 

State Plane, NM West, Feet)

Field Soil Gamma Rad Screening Data             

(1.5‐Inch Pb Shielded3x3 NaI/L2221 SCA)
Comments

Soil Sample Lab Ra‐226 

Results (pCi/g)
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Table 1: Eastern Drainage Channel Excavation Control and Final Status Survey Summary

Soil Sample 

ID
Sample Description

Sample 

Date/Time

Location Coordinates (NAD83, 

State Plane, NM West, Feet)

Field Soil Gamma Rad Screening Data             

(1.5‐Inch Pb Shielded3x3 NaI/L2221 SCA)
Comments

Soil Sample Lab Ra‐226 

Results (pCi/g)

EDC‐08
Channel Bed Sample 

@ 350', 5.5' depth
10/2/12 13:58 1,696,619.6 2,524,516.8 10/2/2012 2,103 1,662 <RAL  ‐ ‐ ‐

EDC‐08‐SSW
Channel South Side 

Wall Sample @ 350'
10/3/12 11:35 1,696,613.7 2,524,516.8 10/3/2012 2,126 1,516 <RAL  ‐ ‐ ‐

EDC‐09
Channel Bed Sample 

@ 400', 5.5' depth
10/2/12 14:02 1,696,621.9 2,524,570.1 10/2/2012 2,103 1,487 <RAL  sample sent to Lab 0.9 0.5

EDC‐09‐SSW
Channel South Side 

Wall Sample @ 400'
10/3/12 11:45 1,696,615.8 2,524,570.1 10/3/2012 2,126 1,529 <RAL  sample sent to Lab 1.2 0.4

EDC‐10
Channel Bed Sample 

@ 450', 3.5' depth
10/2/12 14:07 1,696,637.0 2,524,629.5 10/2/2012 2,103 1,895 <RAL  ‐ ‐ ‐

EDC‐10‐SSW
Channel South Side 

Wall Sample @ 450'
10/3/12 11:52 1,696,630.4 2,524,627.6 10/3/2012 2,126 1,908 <RAL  ‐ ‐ ‐

EDC‐11
Channel Bed Sample 

@ 500', 2.8' depth
10/3/12 9:20 1,696,661.0 2,524,672.6 10/3/2012 2,126 1,887 <RAL  sample sent to Lab 1.0 0.5

EDC‐11‐SSW
Channel South Side 

Wall Sample @ 500'
10/3/12 12:00 1,696,655.5 2,524,675.7 10/3/2012 2,126 1,919 <RAL  sample sent to Lab 0.9 0.5

EDC‐12
Channel Bed Sample 

@ 550', 2.8' depth
10/3/12 9:30 1,696,688.1 2,524,713.8 10/3/2012 2,126 1,659 <RAL  ‐ ‐ ‐

EDC‐12‐SSW
Channel South Side 

Wall Sample @ 550'
10/3/12 12:08 1,696,681.6 2,524,717.5 10/3/2012 2,126 1,758 <RAL  ‐ ‐ ‐

EDC‐13
Channel Bed Sample 

@ 600', 3.8' depth
10/3/12 9:35 1,696,711.6 2,524,757.9 10/3/2012 2,126 1,685 <RAL  sample sent to Lab 0.9 0.4

EDC‐13‐SSW
Channel South Side 

Wall Sample @ 600'
10/3/12 12:17 1,696,705.6 2,524,762.4 10/3/2012 2,126 1,601 <RAL  sample sent to Lab 1.4 0.5

EDC‐14
Channel Bed Sample 

@ 650', 4.0' depth
10/3/12 9:40 1,696,745.7 2,524,794.0 10/3/2012 2,126 1,444 <RAL  ‐ ‐ ‐

EDC‐14‐SSW
Channel South Side 

Wall Sample @ 650'
10/3/12 12:25 1,696,740.1 2,524,800.0 10/3/2012 2,126 1,537 <RAL  ‐ ‐ ‐

EDC‐15
Channel Bed Sample 

@ 700', 3.0' depth
10/4/12 12:20 1,696,774.5 2,524,835.2 10/4/2012 2,108 1,560 <RAL  sample sent to Lab 0.8 0.5

EDC‐15‐NSW
Channel North Side 

Wall Sample @ 700'
10/4/12 13:10 1,696,777.7 2,524,830.3 10/5/2012 2,167 1,520 <RAL  sample sent to Lab 1.1 0.4

EDC‐16
Channel Bed Sample 

@ 750', 4.0' depth
10/4/12 12:30 1,696,802.4 2,524,877.6 10/4/2012 2,108 1,400 <RAL  ‐ ‐ ‐

EDC‐16‐SSW
Channel South Side 

Wall Sample @ 750'
10/4/12 13:17 1,696,799.7 2,524,883.6 10/5/2012 2,167 1,391 <RAL  ‐ ‐ ‐
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Table 1: Eastern Drainage Channel Excavation Control and Final Status Survey Summary

Soil Sample 

ID
Sample Description

Sample 

Date/Time

Location Coordinates (NAD83, 

State Plane, NM West, Feet)

Field Soil Gamma Rad Screening Data             

(1.5‐Inch Pb Shielded3x3 NaI/L2221 SCA)
Comments

Soil Sample Lab Ra‐226 

Results (pCi/g)

EDC‐17
Channel Bed Sample 

@ 800', 7.0' depth
10/4/12 13:26 1,696,832.2 2,524,917.6 10/4/2012 2,108 1,908 <RAL  sample sent to Lab 1.1 0.5

EDC‐17‐NSW
Channel North Side 

Wall Sample @ 800
10/4/12 13:27 1,696,839.4 2,524,911.8 10/5/2012 2,167 1,814 <RAL  sample sent to Lab 1.1 0.4

EDC‐18
Channel Bed Sample 

@ 850', 8.0' depth
10/4/12 14:49 1,696,845.3 2,524,967.5 10/4/2012 2,108 1,408 <RAL  ‐ ‐ ‐

EDC‐18‐SSW
Channel South Side 

Wall Sample @ 850'
10/4/12 16:10 1,696,838.4 2,524,971.4 10/5/2012 2,167 1,405 <RAL  ‐ ‐ ‐

EDC‐19
Channel Bed Sample 

@ 900', 3.9' depth
10/4/12 13:28 1,696,859.2 2,525,013.9 10/4/2012 2,108 1,854 <RAL  sample sent to Lab 1.0 0.4

EDC‐19‐NSW
Channel North Side 

Wall Sample @ 900'
10/4/12 14:20 1,696,868.7 2,525,011.1 10/5/2012 2,167 1,796 <RAL  sample sent to Lab 1.5 0.5

EDC‐20
Channel Bed Sample 

@ 950', 3.5' depth
10/4/12 13:55 1,696,852.5 2,525,061.3 10/4/2012 2,108 1,759 <RAL  ‐ ‐ ‐

EDC‐20‐SSW
Channel South Side 

Wall Sample @ 950'
10/4/12 14:28 1,696,843.6 2,525,059.2 10/5/2012 2,167 1,711 <RAL  ‐ ‐ ‐

EDC‐21
Channel Bed Sample 

@ 1000', 4.0' depth
10/4/12 15:41 1,696,832.5 2,525,115.9 10/4/2012 2,108 1,673 <RAL  sample sent to Lab 1.7 0.7

EDC‐DS1
Field QA/QC 

Duplicate  of EDC‐21
10/4/12 16:00 ‐ ‐ ‐ ‐ ‐ ‐ Field Dulpicate for Lab QA/QC 1.2 0.6

EDC‐21‐NSW
Channel North Side 

Wall Sample @ 1000'
10/4/12 16:26 1,696,839.4 2,525,117.7 10/5/2012 2,167 1,578 <RAL  sample sent to Lab 1.6 0.6

EDC‐22
Channel Bed Sample 

@ 1050', 2.5' depth
10/5/12 10:10 1,696,800.7 2,525,156.1 10/6/2012 2,198 2,102 <RAL  ‐ ‐ ‐

EDC‐22‐SSW
Channel South Side 

Wall Sample @ 1050'
10/8/12 8:45 1,696,794.5 2,525,152.2 10/8/2012 2,411 1,722 <RAL  ‐ ‐ ‐

EDC‐23
Channel Bed Sample 

@ 1100', 2.8' depth
10/5/12 10:21 1,696,767.1 2,525,193.0 10/6/2012 2,198 1,752 <RAL  sample sent to Lab 1.0 0.4

EDC‐23‐NSW
Channel North Side 

Wall Sample @ 1100'
10/8/12 8:53 1,696,773.6 2,525,196.1 10/8/2012 2,411 1,650 <RAL  sample sent to Lab 1.4 0.5

EDC‐24
Channel Bed Sample 

@ 1150', 2.5' depth
10/5/12 10:30 1,696,735.4 2,525,229.4 10/6/2012 2,198 1,801 <RAL  ‐ ‐ ‐

EDC‐24‐SSW
Channel South Side 

Wall Sample @ 1150'
10/8/12 9:00 1,696,731.1 2,525,223.2 10/8/2012 2,411 1,698 <RAL  ‐ ‐ ‐
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Table 1: Eastern Drainage Channel Excavation Control and Final Status Survey Summary

Soil Sample 

ID
Sample Description

Sample 

Date/Time

Location Coordinates (NAD83, 

State Plane, NM West, Feet)

Field Soil Gamma Rad Screening Data             

(1.5‐Inch Pb Shielded3x3 NaI/L2221 SCA)
Comments

Soil Sample Lab Ra‐226 

Results (pCi/g)

EDC‐25
Channel Bed Sample 

@ 1200', 4.0' depth
10/5/12 10:40 10/6/2012 2,198 3,573 >RAL

Channel bed area to be further 

excavated ‐ ‐

EDC‐25
Channel Bed Sample 

@ 1200', 4.5' depth
10/8/12 10:45 10/8/2012 2,411 2,103 <RAL 

Sampled after second excavation, 

sample sent to lab
1.9 0.5

EDC‐25‐NSW
Channel North Side 

Wall Sample @ 1200'
10/8/12 11:40 1,696,702.5 2,525,266.1 10/8/2012 2,411 1,902 <RAL  sample sent to Lab 1.2 0.5

EDC‐26
Channel Bed Sample 

@ 1250', 3.0' depth
10/5/12 10:47 10/6/2012 2,198 5,318 >RAL Area further excavated ‐ ‐

EDC‐26
Channel Bed Sample 

@ 1250', 4.0' depth
10/8/12 10:45 10/8/2012 2,411 2,389 <RAL  Sampled after further excavation ‐ ‐

EDC‐26‐SSW
Channel South Side 

Wall Sample @ 1250'
10/8/12 11:50 1,696,657.6 2,525,294.3 10/8/2012 2,411 1,890 <RAL  ‐ ‐ ‐

EDC‐27
Channel Bed Sample 

@ 1300', 3.0' depth
10/5/12 10:55 10/6/2012 2,198 5,863 >RAL

Channel bed area to be further 

excavated ‐ ‐

EDC‐27
Channel Bed Sample 

@ 1300', 5.5' depth
10/8/12 10:50 10/8/2012 2,411 4,171 >RAL Sampled after second excavation ‐ ‐

EDC‐27
Channel Bed Sample 

@ 1300', 6.5' depth
10/8/12 12:54 10/8/2012 2,411 2,107 <RAL 

Sampled after third excavation, 

sample sent to lab
1.8 0.6

EDC‐27‐NSW
Channel North Side 

Wall Sample @ 1300'
10/8/12 13:20 1,696,637.7 2,525,340.3 10/8/2012 2,411 2,017 <RAL  sample sent to Lab 1.9 0.6

EDC‐28
Channel Bed Sample 

@ 1350', 2.5' depth
10/5/12 11:03 10/6/2012 2,198 4,271 >RAL

Channel bed area to be further 

excavated ‐ ‐

EDC‐28
Channel Bed Sample 

@ 1350', 5.0' depth
10/8/12 10:57 10/8/2012 2,411 2,105 <RAL  Sampled after second excavation ‐ ‐

EDC‐28‐SSW
Channel South Side 

Wall Sample @ 1350'
10/8/12 11:56 1,696,599.0 2,525,373.7 10/8/2012 2,411 1,909 <RAL  ‐ ‐ ‐

EDC‐29
Channel Bed Sample 

@ 1400', 2.5' depth
10/5/12 11:15 1,696,583.4 2,525,422.1 10/6/2012 2,411 1,881 <RAL  sample sent to Lab 1.3 0.5

EDC‐29‐NSW
Channel North Side 

Wall Sample @ 1400
10/8/12 9:12 1,696,590.7 2,525,424.9 10/8/2012 2,411 1,701 <RAL  sample sent to Lab 1.7 0.6

EDC‐DS4
Field QA/QC Dup  of 

EDC‐29‐NSW
10/8/12 9:20 ‐ ‐ ‐ ‐ ‐ ‐ Field Dulpicate for Lab QA/QC 3.0 0.6

1,696,665.1 2,525,297.6

1,696,632.5 2,525,336.5

1,696,604.9 2,525,376.8

1,696,697.0 2,525,262.6

Page 4 of 4



Northing Easting CPM Uncertainty
(1) 

CPM 

Ra‐226 

(pCi/g)

Uncertainty 

(pCi/g)
Ra‐226

Uncertainty 

(+/‐)

SSPT‐011 10/05/12 1,696,629.8 2,524,450.2 4575 133 1.5 0.2 1.4 0.5

SSPT‐022 10/05/12 1,696,698.6 2,524,810.2 4997 139 2.1 0.2 1.9 0.6

SSPT‐033 10/05/12 1,696,771.0 2,524,208.5 4997 139 2.1 0.2 6.2 0.7

SSPT‐033R 12/04/12 1,696,771.0 2,524,208.5 1.5 0.5

SSPT‐044 10/05/12 1,696,835.0 2,525,049.7 4661 134 1.6 0.2 1.8 0.5

SSPT‐DS2 10/05/12 1,696,835.0 2,525,049.7 2.5 0.5

SSPT‐055 10/03/12 1,696,972.7 2,524,489.8 4394 130 1.3 0.2 1.6 0.4

SSPT‐DS1 10/03/12 1,696,972.7 2,524,489.8 1.6 0.4

SSPT‐066 10/03/12 1,697,044.9 2,525,011.2 4573 133 1.5 0.2 1.0 0.5

SSPT‐074 10/03/12 1,697,045.3 2,524,371.5 4773 135 1.8 0.2 1.5 0.4

SSPT‐077 10/03/12 1,697,114.5 2,524,326.9 4698 134 1.7 0.2 1.2 0.4

SSPT‐088 10/03/12 1,697,111.7 2,525,212.2 4982 138 2.0 0.2 1.5 0.5

SSPT‐099 10/03/12 1,697,183.9 2,524,370.8 4984 138 2.0 0.2 2.2 0.6

SSPT‐110 10/03/12 1,697,254.8 2,524,650.7 5211 141 2.3 0.2 1.4 0.5

SSPT‐121 10/03/12 1,697,323.2 2,524,690.6 4386 130 1.3 0.2 1.6 0.5

SSPT‐132 10/03/12 1,697,392.9 2,524,330.8 4773 135 1.8 0.2 2.0 0.5

SSPT‐143 10/03/12 1,697,462.0 2,524,370.8 4964 138 2.0 0.2 1.9 0.5

SSPT‐030Z‐6 10/17/12 1,696,213.1 2,522,892.0 4557 132 1.5 0.2 1.3 0.6

Note: (1) 95% CL uncertainty calculated for a single measurement as 1.96σ, where σ, standard deviaƟo, is √ of the measurement (CPM)

Re‐sample at location SSPT‐033

Field QA/QC Duplicate Sample of SSPT‐044

Field QA/QC Duplicate Sample of SSPT‐055

Table 2: NECR EDRA Flat Area Interim Status Survey Confirmatory Soil Sample Results Summary 

EDRA Soil 

Sample  ID
Sample Date

Point Coordinates (NAD83, 

State Plane, NM West, feet)

Gamma Radiation Level, 2x2 NaI Collimated detector SPA‐

3 #30                                                

(EDRA Updated Correlation, pCi/g = 0.0013cpm‐4.4308)  

Confirmatory Soil 

Sample Lab Ra‐226 

Results  (pCi/g)
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Northing Easting CPM Uncertainty
(1) 

CPM 
Ra‐226 (pCi/g)

Uncertainty 

(pCi/g)

001 10/05/12 1 696 422 4 2 524 249 8 4403 130 1 29 0 17

Table 3: NECR EDRA Flat Area Interim Status Gamma Satic Survey Results Summary 

EDRA Static 

Survey 

Point ID

Survey 

Date

Point Coordinates (NAD83, 

State Plane, NM West, feet)

         Gamma Radiation Level, 2x2 NaI Collimated detector 

SPA‐3 #30                                               

(EDRA Updated Correlation, pCi/g = 0.0013cpm‐4.4308)  

001 10/05/12 1,696,422.4 2,524,249.8 4403 130 1.29 0.17

002 10/05/12 1,696,490.8 2,524,371.6 4947 138 2.00 0.18

003 10/05/12 1,696,491.0 2,524,291.8 4316 129 1.18 0.17

004 10/05/12 1,696,491.3 2,524,214.2 5414 144 2.61 0.19

005 10/05/12 1,696,561.7 2,524,249.8 4489 131 1.40 0.17

006 10/05/12 1,696,560.5 2,524,330.0 4728 135 1.72 0.18

007 10/05/12 1,696,561.3 2,524,410.3 4513 132 1.44 0.17

008 10/05/12 1,696,630.6 2,525,329.5 4517 132 1.44 0.17

009 10/05/12 1,696,630.8 2,524,610.8 3780 121 <0.60 ‐

010 10/05/12 1,696,629.0 2,524,531.2 3679 119 <0.60 ‐

011 10/05/12 1,696,629.8 2,524,450.2 4575 133 1.52 0.17

012 10/05/12 1 696 630 7 2 524 370 8 4884 137 1 92 0 18012 10/05/12 1,696,630.7 2,524,370.8 4884 137 1.92 0.18

013 10/05/12 1,696,630.5 2,524,290.6 4629 133 1.59 0.17

014 10/05/12 1,696,629.3 2,524,210.0 5039 139 2.12 0.18

015 10/05/12 1,696,700.4 2,524,250.5 4947 138 2.00 0.18

016 10/05/12 1,696,699.6 2,524,331.0 4433 130 1.33 0.17

017 10/05/12 1,696,699.5 2,524,411.5 4939 138 1.99 0.18

018 10/05/12 1,696,699.0 2,524,488.2 4302 129 1.16 0.17

019 10/05/12 1,696,699.0 2,524,571.1 4417 130 1.31 0.17

020 10/05/12 1,696,700.3 2,524,650.4 4673 134 1.64 0.17

021 10/05/12 1,696,697.3 2,524,730.5 3916 123 0.66 0.16

022 10/05/12 1,696,698.6 2,524,810.2 4997 139 2.07 0.18

023 10/05/12 1 696 698 3 2 525 291 2 4514 132 1 44 0 17023 10/05/12 1,696,698.3 2,525,291.2 4514 132 1.44 0.17

024 10/05/12 1,696,767.9 2,525,169.7 4366 130 1.25 0.17

025 10/05/12 1,696,768.9 2,524,851.5 5061 139 2.15 0.18

026 10/05/12 1,696,768.5 2,524,771.3 4657 134 1.62 0.17

027 10/05/12 1,696,768.9 2,524,691.3 4665 134 1.63 0.17

028 10/05/12 1,696,768.0 2,524,611.3 4090 125 0.89 0.16

029 10/05/12 1,696,767.5 2,524,532.0 4311 129 1.17 0.17

030 10/05/12 1,696,767.7 2,524,450.9 4745 135 1.74 0.18

031 10/05/12 1,696,767.3 2,524,369.8 5047 139 2.13 0.18

032 10/05/12 1,696,767.1 2,524,290.6 4122 126 0.93 0.16

033 10/05/12 1,696,771.0 2,524,208.5 4997 139 2.07 0.18

034 10/05/12 1 696 839 8 2 524 248 8 3728 <0 60034 10/05/12 1,696,839.8 2,524,248.8 3728 120 <0.60 ‐

035 10/05/12 1,696,836.7 2,524,332.0 3690 119 <0.60 ‐

036 10/05/12 1,696,828.1 2,524,409.9 4507 132 1.43 0.17
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SPA‐3 #30                                               

(EDRA Updated Correlation, pCi/g = 0.0013cpm‐4.4308)  

037 10/05/12 1 696 839 0 2 524 490 5 4312 129 1 17 0 17037 10/05/12 1,696,839.0 2,524,490.5 4312 129 1.17 0.17

038 10/03/12 1,696,837.5 2,524,572.1 4368 130 1.25 0.17

039 10/03/12 1,696,838.1 2,524,652.0 4147 126 0.96 0.16

040 10/03/12 1,696,837.1 2,524,730.0 4203 127 1.03 0.17

041 10/03/12 1,696,837.5 2,524,812.0 4424 130 1.32 0.17

042 10/03/12 1,696,837.0 2,524,891.4 4553 132 1.49 0.17

043 10/05/12 1,696,838.6 2,524,971.7 4614 133 1.57 0.17

044 10/05/12 1,696,835.0 2,525,049.7 4661 134 1.63 0.17

045 10/05/12 1,696,839.5 2,525,132.2 4452 131 1.36 0.17

046 10/03/12 1,696,906.9 2,524,931.1 4326 129 1.19 0.17

047 10/03/12 1,696,908.9 2,524,850.7 4240 128 1.08 0.17

048 10/03/12 1 696 907 3 2 524 770 0 4067 0 86 0 16048 10/03/12 1,696,907.3 2,524,770.0 4067 125 0.86 0.16

049 10/03/12 1,696,907.5 2,524,690.7 4159 126 0.98 0.16

050 10/03/12 1,696,907.7 2,524,611.6 4579 133 1.52 0.17

051 10/05/12 1,696,907.1 2,524,531.2 4386 130 1.27 0.17

052 10/05/12 1,696,909.5 2,524,451.5 4506 132 1.43 0.17

053 10/05/12 1,696,906.9 2,524,290.4 4210 127 1.04 0.17

054 10/03/12 1,696,976.0 2,524,409.9 4775 135 1.78 0.18

055 10/03/12 1,696,972.7 2,524,489.8 4394 130 1.28 0.17

056 10/03/12 1,696,977.1 2,524,569.9 4506 132 1.43 0.17

057 10/03/12 1,696,977.4 2,524,651.2 4330 129 1.20 0.17

058 10/03/12 1,696,975.4 2,524,731.9 4493 131 1.41 0.17

059 10/03/12 1 696 976 2 2 524 810 5 4588 1 53 0 17059 10/03/12 1,696,976.2 2,524,810.5 4588 133 1.53 0.17

060 10/03/12 1,696,976.4 2,524,890.7 4335 129 1.20 0.17

061 10/03/12 1,696,976.3 2,524,970.3 4080 125 0.87 0.16

062 10/03/12 1,696,975.5 2,525,050.8 4131 126 0.94 0.16

063 10/02/12 1,697,046.8 2,525,250.5 4766 135 1.77 0.18

064 10/03/12 1,697,046.1 2,525,171.2 5066 140 2.16 0.18

065 10/03/12 1,697,046.2 2,525,090.0 4604 133 1.55 0.17

066 10/03/12 1,697,044.9 2,525,011.2 4573 133 1.51 0.17

067 10/03/12 1,697,046.9 2,524,933.8 4999 139 2.07 0.18

068 10/03/12 1,697,045.6 2,524,851.5 4996 139 2.06 0.18

069 10/03/12 1,697,046.0 2,524,770.7 4607 133 1.56 0.17

070 10/03/12 1 697 045 3 2 524 690 9 4496 1 41 0 17070 10/03/12 1,697,045.3 2,524,690.9 4496 131 1.41 0.17

071 10/03/12 1,697,047.4 2,524,611.6 4939 138 1.99 0.18

072 10/03/12 1,697,046.2 2,524,530.3 4472 131 1.38 0.17
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Table 3: NECR EDRA Flat Area Interim Status Gamma Satic Survey Results Summary 

EDRA Static 

Survey 
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State Plane, NM West, feet)

         Gamma Radiation Level, 2x2 NaI Collimated detector 
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(EDRA Updated Correlation, pCi/g = 0.0013cpm‐4.4308)  

073 10/03/12 1 697 046 4 2 524 450 4 4599 133 1 55 0 17073 10/03/12 1,697,046.4 2,524,450.4 4599 133 1.55 0.17

074 10/03/12 1,697,045.3 2,524,371.5 4773 135 1.77 0.18

075 10/03/12 1,697,046.3 2,524,289.1 4176 127 1.00 0.16

076 10/03/12 1,697,113.1 2,524,251.0 4370 130 1.25 0.17

077 10/03/12 1,697,114.5 2,524,326.9 4698 134 1.68 0.17

078 10/03/12 1,697,114.7 2,524,410.8 4708 134 1.69 0.17

079 10/03/12 1,697,114.6 2,524,490.5 4587 133 1.53 0.17

080 10/03/12 1,697,115.2 2,524,570.4 4528 132 1.46 0.17

081 10/03/12 1,697,113.6 2,524,650.3 5220 142 2.36 0.18

082 10/03/12 1,697,114.1 2,524,731.1 5463 145 2.67 0.19

083 10/03/12 1,697,114.7 2,524,809.4 5095 140 2.19 0.18

084 10/03/12 1 697 115 6 2 524 889 0 5419 2 61 0 19084 10/03/12 1,697,115.6 2,524,889.0 5419 144 2.61 0.19

085 10/03/12 1,697,114.3 2,524,971.0 5372 144 2.55 0.19

086 10/03/12 1,697,112.2 2,525,046.9 5095 140 2.19 0.18

087 10/03/12 1,697,114.8 2,525,131.0 5046 139 2.13 0.18

088 10/02/12 1,697,111.7 2,525,212.2 4982 138 2.05 0.18

089 10/02/12 1,697,184.1 2,525,169.5 4405 130 1.30 0.17

090 10/02/12 1,697,183.9 2,525,090.6 4408 130 1.30 0.17

091 10/02/12 1,697,183.5 2,525,011.5 5184 141 2.31 0.18

092 10/02/12 1,697,184.4 2,524,930.3 4840 136 1.86 0.18

093 10/02/12 1,697,183.9 2,524,850.7 4788 136 1.79 0.18

094 10/02/12 1,697,183.3 2,524,769.9 4755 135 1.75 0.18

095 10/02/12 1 697 184 1 2 524 690 6 5043 2 13 0 18095 10/02/12 1,697,184.1 2,524,690.6 5043 139 2.13 0.18

096 10/02/12 1,697,183.8 2,524,610.9 4581 133 1.52 0.17

097 10/02/12 1,697,183.9 2,524,530.5 4628 133 1.59 0.17

098 10/02/12 1,697,183.3 2,524,450.3 4646 134 1.61 0.17

099 10/02/12 1,697,183.9 2,524,370.8 4984 138 2.05 0.18

100 10/02/12 1,697,183.7 2,524,290.6 4618 133 1.57 0.17

101 10/02/12 1,697,183.2 2,524,211.2 5000 139 2.07 0.18

102 10/02/12 1,697,183.6 2,524,131.3 5190 141 2.32 0.18

103 10/02/12 1,697,254.7 2,524,090.4 4619 133 1.57 0.17

104 10/02/12 1,697,253.7 2,524,169.9 4403 130 1.29 0.17

105 10/02/12 1,697,253.9 2,524,251.1 4389 130 1.27 0.17

106 10/02/12 1 697 252 7 2 524 330 5 4438 1 34 0 17106 10/02/12 1,697,252.7 2,524,330.5 4438 131 1.34 0.17

107 10/02/12 1,697,253.5 2,524,411.2 4865 137 1.89 0.18

108 10/02/12 1,697,253.2 2,524,490.3 4666 134 1.64 0.17
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109 10/02/12 1 697 256 0 2 524 571 1 5175 141 2 30 0 18109 10/02/12 1,697,256.0 2,524,571.1 5175 141 2.30 0.18

110 10/02/12 1,697,254.8 2,524,650.7 5211 141 2.34 0.18

111 10/02/12 1,697,252.1 2,524,730.0 5016 139 2.09 0.18

112 10/02/12 1,697,254.8 2,524,812.2 5073 140 2.16 0.18

113 09/28/12 1,697,252.6 2,524,891.1 4655 134 1.62 0.17

114 09/28/12 1,697,253.9 2,524,971.5 4175 127 1.00 0.16

115 09/28/12 1,697,254.6 2,525,052.2 4809 136 1.82 0.18

116 10/02/12 1,697,247.8 2,525,136.6 5137 140 2.25 0.18

117 09/28/12 1,697,320.5 2,525,009.0 4960 138 2.02 0.18

118 09/28/12 1,697,322.6 2,524,931.6 4910 137 1.95 0.18

119 09/28/12 1,697,322.8 2,524,850.0 4640 134 1.60 0.17

120 09/28/12 1 697 323 9 2 524 770 9 4729 1 72 0 18120 09/28/12 1,697,323.9 2,524,770.9 4729 135 1.72 0.18

121 09/28/12 1,697,323.2 2,524,690.6 4386 130 1.27 0.17

122 09/28/12 1,697,323.5 2,524,610.8 4454 131 1.36 0.17

123 09/28/12 1,697,323.2 2,524,531.3 4302 129 1.16 0.17

124 09/28/12 1,697,323.5 2,524,451.3 4366 130 1.25 0.17

125 09/28/12 1,697,323.1 2,524,370.8 4136 126 0.95 0.16

126 09/28/12 1,697,324.0 2,524,291.3 4150 126 0.96 0.16

127 09/28/12 1,697,322.6 2,524,212.7 4659 134 1.63 0.17

128 09/28/12 1,697,324.8 2,524,130.5 4214 127 1.05 0.17

129 09/28/12 1,697,394.1 2,524,090.2 4482 131 1.40 0.17

130 09/28/12 1,697,391.1 2,524,170.9 4254 128 1.10 0.17

131 09/28/12 1 697 392 5 2 524 250 9 4410 1 30 0 17131 09/28/12 1,697,392.5 2,524,250.9 4410 130 1.30 0.17

132 09/28/12 1,697,392.9 2,524,330.8 4773 135 1.77 0.18

133 09/28/12 1,697,390.9 2,524,411.4 4841 136 1.86 0.18

134 09/28/12 1,697,392.3 2,524,491.4 4280 128 1.13 0.17

135 09/28/12 1,697,390.4 2,524,571.8 4261 128 1.11 0.17

136 09/28/12 1,697,388.7 2,524,651.9 4505 132 1.43 0.17

137 09/28/12 1,697,391.6 2,524,730.7 5060 139 2.15 0.18

138 09/28/12 1,697,391.7 2,524,810.9 4961 138 2.02 0.18

139 09/28/12 1,697,391.7 2,524,892.0 4890 137 1.93 0.18

140 09/28/12 1,697,461.4 2,524,847.6 4705 134 1.69 0.17

141 09/28/12 1,697,460.4 2,524,770.1 5059 139 2.15 0.18

142 10/02/12 1 697 460 5 2 524 691 2 5243 2 39 0 18142 10/02/12 1,697,460.5 2,524,691.2 5243 142 2.39 0.18

143 09/28/12 1,697,462.0 2,524,370.8 4964 138 2.02 0.18

144 09/28/12 1,697,461.7 2,524,291.5 4941 138 1.99 0.18
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145 09/28/12 1 697 463 9 2 524 210 6 4192 127 1 02 0 16145 09/28/12 1,697,463.9 2,524,210.6 4192 127 1.02 0.16

146 09/28/12 1,697,461.9 2,524,132.7 4376 130 1.26 0.17

147 10/02/12 1,697,529.5 2,524,088.6 4851 137 1.88 0.18

148 10/02/12 1,697,532.3 2,524,171.5 5151 141 2.27 0.18

149 10/02/12 1,697,530.4 2,524,251.2 5105 140 2.21 0.18

Z6‐007 10/17/12 1,696,147.3 2,522,771.8 4757 135 1.75 0.18

Z6‐008 10/17/12 1,696,143.6 2,522,852.4 4620 133 1.58 0.17

Z6‐009 10/17/12 1,696,144.4 2,522,929.0 5503 145 2.72 0.19

Z6‐010 10/17/12 1,696,143.8 2,523,012.3 5002 139 2.07 0.18

Z6‐029 10/17/12 1,696,214.0 2,522,810.4 4758 135 1.75 0.18

Z6‐030 10/17/12 1,696,213.1 2,522,892.0 4557 132 1.49 0.17

Z6 051 10/17/12 1 696 284 4 2 522 850 2 5104 2 20 0 18Z6‐051 10/17/12 1,696,284.4 2,522,850.2 5104 140 2.20 0.18

Z6‐072 10/18/12 1,696,352.7 2,522,814.3 5170 141 2.29 0.18

Z6‐094 10/18/12 1,696,423.2 2,522,854.6 5062 139 2.15 0.18

Z6‐114 10/18/12 1,696,474.3 2,522,891.4 5066 140 2.16 0.18

Mean 1.61

Std Dev 0.48

Note: (1) 95% CL uncertainty calculated for a single measurement 

as 1.96σ, where σ, standard deviaƟo, is √ of the measurement 

(CPM)
Max 2.72

Min 0.35

Median 1.58

(CPM)

Page 5 of  5



NECR EDRA Radiologic Survey Report  NECR EDRA Radiological Survey Report  

January 10, 2013 

 
 

 

 

 

 

 

 

 

FIGURES 

 

  



EDC-29

EDC-28

EDC-27

EDC-26

EDC-25

EDC-24

EDC-23

EDC-22

EDC-21

EDC-20
EDC-19

EDC-18
EDC-17

EDC-16

EDC-15

EDC-14

EDC-13

EDC-12

EDC-11

EDC-10
EDC-09EDC-08EDC-07EDC-06

EDC-05

EDC-04

EDC-03

EDC-02

EDC-01

EDC-29-NSW

EDC-27-NSW

EDC-26-SSW

EDC-25-NSW

EDC-24-SSW

EDC-23-NSW

EDC-22-SSW

EDC-21-NSW

EDC-19-NSW

EDC-17-NSW

EDC-16-SSW

EDC-15-NSW

EDC-14-SSW

EDC-13-SSW

EDC-12-SSW

EDC-11-SSW

EDC-10-SSW

EDC-09-SSW

EDC-06-SSWEDC-05-NSW

EDC-04-SSWEDC-03-NSW

EDC-02-SSWEDC-01-NSW

Legend

East Drainage Channel Bed Sample Location

East Drainage Channel Sidewall Sample Location

²Figure 1
Eastern Drainage Channel Field Soil Screening

Sample Locations and Results

0 150 30075 Feet

Note: Field Radation Soil Screening results <RAL at all locations



"

"

"

"

"

""

" "

"

"

"

"

"

"

Z6-114

Z6-094

Z6-072

Z6-051

Z6-030Z6-029

Z6-010Z6-009Z6-008Z6-007

149148147

146 145 144 143 142 141 140

139138137136135134133132131130129

128 127 126 125 124 123 122 121 120 119 118 117

116115114113112111110109108107106105104103

102 101 100 099 098 097 096 095 094 093 092 091 090 089

088087086085084083082081080079078077076

075 074 073 072 071 070 069 068 067 066 065 064 063

062061060059058057056055054

053 052 051 050 049 048 047 046

045044043042041040039038037036

033 032 031 030 029 028 027 026 025 024

023022021020019018017016015

014 013 012 011 008

007006005

004 003 002

001

Legend

" Gamma Survey and Soil Sample Location

Gamma Survey Locations

EDRA Boundary

²Figure 2
EDRA Flat Area Interim Status Gamma

Static Survey Points and Soil Sample Locations

0 250 500125 Feet



2.16

2.15

2.29

2.20

1.491.75

2.072.721.581.75

2.212.271.88

1.26 1.02 1.99 2.02 2.39 2.15 1.69

1.932.022.151.431.111.131.861.771.301.101.40

1.05 1.63 0.96 0.95 1.25 1.16 1.36 1.27 1.72 1.60 1.95 2.02

2.251.821.001.622.162.092.342.301.641.891.341.271.291.57

2.32 2.07 1.57 2.05 1.61 1.59 1.52 2.13 1.75 1.79 1.86 2.31 1.30 1.30

2.052.132.192.552.612.192.672.361.461.531.691.681.25

1.00 1.77 1.55 1.38 1.99 1.41 1.56 2.06 2.07 1.51 1.55 2.16 1.77

0.940.871.201.531.411.201.431.281.78

1.04 1.43 1.27 1.52 0.98 0.86 1.08 1.19

1.361.631.571.491.321.030.961.251.171.43

2.07 0.93 2.13 1.74 1.17 0.89 1.63 1.62 2.15 1.25

1.442.070.661.641.311.161.991.332.00

2.12 1.59 1.92 1.52 1.44

1.441.721.40

2.61 1.18 2.00

1.29

<0.60<0.60

<0.60 <0.60

Legend

Static Gamma Survey Results

pCi/g

<2.24 (RAL)

2.25 - 3.00 (emc)

>3.00

EDRA Boundary

²Figure 3
EDRA Flat Area Interim Status Survey Results Summary

0 250 500125 Feet



1.3

1.8

1.9

1.0

1.7

1.0

1.1

0.8

0.9

1.0

0.91.11.2

0.7

1.5

Legend

ED Channel Bed Sample

Ra-226 pCi/g

<2.24

2.25 - 3.00

>3.00

²Figure 4
Eastern Drainage Channel Bed Final Status Survey Soil Sample Results

0 150 30075 Feet



1.70

1.90

1.20

1.40

1.60

1.50

1.10

1.10

1.40

0.90

1.201.10
1.20

1.10

1.50

Legend

ED Channel Sidewall Sample

Ra-226 pCi/g

<2.24

2.25 - 3.00

>3.00

²Figure 5
Eastern Drainage Channel Sidewall Final Status Survey Soil Sample Results

0 150 30075 Feet



NECR EDRA Radiologic Survey Report  NECR EDRA Radiological Survey Report  

January 10, 2013 

 

 

 

 

 

 

 

 

APPENDICES 

 

  



 AVM Environmental Services, Inc  NECR EDRA Radiological Survey Report 

January 10,  2013   
 

 

 

 

 

 

 

 

 

 

Appendix A 
Instrumentation Calibration and Function Checks 

 

  



A VM Environmental Services Inc. 
Scaler/Ratemeter - Detector Calibration Form 

Scaler/Ratemeter L'-1. JL_ 2,:2:2 I t:;# f..pfl:7/f.:Z... 
Detector S:fA.-3 >1tf. 40~5'::i....2 -.3o 

Source: Ll 30;; 0 r~ ,·.,, Ccx.--. Strength: I % ------

Scaler/Ratemeter Threshhold set @ ( 0.0 m V, Window IN/OUT c::i.., +- , Window~ m V 

Reading, CPM 
HV (Source) 

500 JO :;LJ. s;' 
550 ;;z (o g 5'° l 

600 L/ ft>82I 
650 1£1 2q 1 
700 77q3:J.. 
750 Qoi-/-:Jtj_ 
800 CJ 2. S ,;--3 
850 C/'10fo I 
900 9'-J078 

950 C/'-(8.:ZI 

1000 qs, 'f:9, 
1050 c::,qo<.,,Lo 

1100 107 &,qo 

1150 I 2"!. &s§'" 
1200 I (,, 3 L, o <q 

1250 

1300 

1350 

1400 

Reading, CPM 
(Background) 

1g.20 

~q,o 

Background reading at designated function 
check location in office. 

/!:,e,,,re_ C., ; 1. 

Count# Reading (CPM) 

7qo1 28<;:Z. 
2 ,7oq :28&S 
3 78.fJ.{() :2.Cjl.05'° 

4 783 7 .2'f?5(,,, 

5 77q '.5° :2,.q o:J 
Average 7 8 ::i.1.o ':2.J2 'i 4 

f° C fl"°"j 4, &'J.f.t"-q3qc ·:;;3,1.;-- 3 '-170 
Lount Keaamgs wnn I percent u3u 8 can 
directly under collimated detector on 
designated function check location in 
office. 

Count# 

Average 

2 

3 

4 

5 

Reading (CPM) 

qs- 1/0 

HY Set@ 9,oo VDC (Instrument) qoo VDC (DVM Fluke 8020B) -------
Input Sensitivity (THR), mV _...:./_O_cl> ___ _ 

Function Check with 1 percent U30 8 ore in can. Can Directly under the detector. 

Acceptable Function check range is: 7 5 t,. 5' 0 to /I:! L/7 0 CPM 

Count Readings for Calibration Pad GPL (87.78 pCi/gm Ra-226) 
Bare (Uncollimated) Collimated 

#1 84 7 5'-( cpm 
#2 & '-I tf lP 2. cpm 

#1 L/879:1 cpm 
#2 Y 9 t;:2..1 cpm 

#3 853 V2... cpm #3 4~g3 I cpm 
#4 $?>10?.... cpm 
#5 Et.J q 1.;,;;t. cpm 

Average g4q457 cpm 

#4 49 ;2..3, :I cpm 
#5 4q y;i.o cpm 

Average 4qoeo cpm 
Eff(avg cpm/8778 pCi/gm g £,:,7. lf' cpm/pCi/1,~n 

Date __ '-/_~_l_<P __ ,_:i__ ____ _ 

Eff ~ ,:> "'Qc;,""' 
By~ 

~ 

,,ufl./lr tZ /.0' 

/oq 
L ... Jt ........ IC/# 71.,.';J.4-S' 

o.001;;2.S3 . ...,t<jJ,,../cp,.,,., 
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Detector High Voltage, VDC 

Detector High Voltage Plateau 
SPA-3 #408522-30 with Ludlum 2221 #68782 

1% Uranium Ore in Sealed Can  
April 12, 2012 

Source Plateau Background Plateau Poly. (Source Plateau) 

Optimum HV @ 900 VDV 
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Detector: SPA-3, SR #408522-30 (2X2" NaI Scintillator), with Ludlum 2221, 04-16-2012

Unshielded 2x2 NaI Detector 
Background counts (cpm) = 7826 967

Shielded 2x2 NaI Detector 
Background counts (cpm) = 2894 559

One Minute Static Measurement MDC
LD = 3 + 4.65 (B0.5) Equation 6-6 MARSSIM) for 0.05 for both alpha and beta, K = 1.645

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

LD= 414 cpm 0.43 pCi/gm
LD= 253 cpm 0.45 pCi/gm

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

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

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

if b is in cpm, then bi counts = cpm x 1 sec x 1 min/60 sec

scan rate 3.0 ft/sec
Unshielded 2x2 NaI Detector 

Background counts= 7826 cpm bi = 130.4 counts d' = 1.38 MDCR = 946 cpm
Shielded 2x2 NaI Detector 

Background counts= 2894 cpm bi = 48.2 counts d' = 1.38 MDCR = 575 cpm

MDCR surveyor = MDCR/(p0.5 ) where p is a surveyor efficiency

(active D) p
surveyor efficiency (p) unshielded 

detector = 36 0.5 MDCR surveyor = 1337 cpm
surveyor efficiency (p) shielded 

detector = 36 0.5 MDCR surveyor = 813 cpm

Land Area Scan Minimum Detectable Concentration (MDC)

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

Bare detector efficiency= 967 cpm/pCi/gm Scan MDC = 1.38 pCi/gm

Collimated detector efficiency= 559 cpm/pCi/gm Scan MDC = 1.45 pCi/gm

Bare Detector effiency (cpm/pCi/gm) for Ra-226 ( DOE Cal 
Pad GPL at Grants Site, 87.78 pCi/gm) =  

Collimated Detector effiency (cpm/pCi/gm) for Ra-226 ( DOE 
Cal Pad GPL at Grants Site, 87.78 pCi/gm) =  

MDC Calculation

MDC (LD/Eff)=
MDC (LD/Eff)=

(1 sec is measurement time within the detector 3 ft dia area, therefore time 
is 3 ft/scan rate, fps, for 1 fps t=3, for 2 fps t=1.5, for 3 fps t=1

Bare 2x2 NaI Detector 
Collimated 2x2 NaI Detector 



A VM Environmental Services Inc. 

Scaler/Ratemeter Calibration Form 

Model : L2221 S/N:68782 

Reference Instrument/Source: Ludlum Pulser 500, SIN: 1 I 4513 

HV Calibration 

HV Readout (2 points): Ref/Inst L,o o I loo ;J... Ref/Inst fl-I oO / l i./ O 3 

Ratemeter Calibration · 

Instrument Threshold (ii), 100 (10 mV), WIN: Out, HV 900VDC; Pulser Threshold (ii), 200 (20mV) 

Range/Mode 

R<.l4e. .,.,,ekr 

{);.,,L l R ... h.,.,,JQr 

Threshold/Gain Calibration 
WIN OUT 
Pulser Amplitude Pulser 

<mV) CPM 
10.0 40000 
20.0 40000 

30.0 40000 
40.0 40000 
50.0 40000 

Calibration Point 
(Pulser Setting) 
cpm x multiplier 

I.Jo>< I 
'-fOJ</0 

40}( /00 

'-IOY IJ,<.. 
1../oI'Wk. 
40'/(.1 
i./OY/0 

i.jo,noO 
4oxlk. 
'-1.0)('/0k 

L222 l Theshold 
(rnv) 

100 (10 mV) 
200 (20 rnV) 
300 (30 mV) 
400 (40 mV) 
500 (50 mV) 

1'arJc:i As Found 
CPl""I 

65¾) 
Reading 

3~ .. '-f'2. J/o 
31/'c>· 1-{;i. Cl L/oO 
J IJC<' ·- 'f2,Ct:' 1-/t:>VO 

3Sk.- 42.k.. l.joc•CC 

$$Ok ·L/2Vk, L/OCOC'c? 

38·'-t~ 1./0 
'"l::¥0 ·4::20 l/oO 

I 'sSoc"t.J?a, 3qq,7 
-,:~ ... - '-1"1/< '3.qqq2_ 
3Jok -U'lok '3'1't g<fo 

Target CPM 
L2221 CPM 

Found 
27K-33K :3,(e,l>D 
27K-33K 30<.GloO 

27K -33K 3 t!? 'fl .s 0 

27K-33K ;,i;1,..e.H.? 

27K-33K -:.s.2..000 

Left or Set 
Reading 

1,/0 
L/oo 
L/ooo 

40000 

Li DO ~> i::>o 

4.,,0 
1../cio 

-g a,q7 
'3 qqq::z. 

3qqgc;o 

L2221 CPM Left 
or Set (a) 

3c100 

'3o<q,c,O 

3b'850 

'"l 1,2oO 
3;;:z._cc,::,O 

Note: Cse R 174 Gain Control on Power Supply Board to adjust L2221 CPM @75% for Threshold/Gain Calibration 

Window Cut-off Points Check 
L2221 Threshold set@lO0 (10.0 mv) 

WIN@ 100 (10.0 mV) / 
WIN @200 (20.0 mV) v( 

Date 4-t-1-.201;;:l_ 

WIN@400 (10.0 mV) 
WIN @500 (IO.0 mV) 

Calibrated By 

/ 



' 

CERT/FICA TE OF CAL/BRAT/ON 
LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 PH. 325-235-5494 
501 OAK STREET FAX NO. 325-235-4672 

Model No. I Serial No. __ 5_00_/ .._IL../'(._,.,'5. .... :.,.l ... 3~--- SWEETWATER, TEXAS 79556, U.S.A. 

cusToMER AVM ENVIRONMENTAL SERVICES CUSTOMER PO ~o 12...a .3 2..,:11 ORDER NO. 20197075/375510 

\__ .Jate -------'--4'-'-A'-"p"-'r--'-1'-"'2~-
I Cal Due Date _____ 4~-~A,.,.p~r-~13,,___~_ Cal. Interval 1 Year Procedure M500. Rev. 5 
I 

New Instrument Instrument Received [!f' Within Tolerance Out of Toi. Requiring Repair ~ Other-See Comments 

T._ 75 "F 

NEG PULSE 

POS PULSE 

Reference 
Amplitude 

1 V 

100mV 

10mV 

1 mV 

. ,er 

"--·ge 

x10K 

x1K 

X 100 

x10 

x0.1 

RH. __ --'2"'-'4,_ % Alt ___ 6l;l7.8 mm Hg ~eter ;Zeroed ~ Mechanical Check 

PULSE WIDTH 

As Found As Left 

J ., J.? 

J.? J.? 

As Found As Left 
Amplitude Amplitude 
Reading Reading 

PULSE FREQUENCY (PERIOD) 

As Found 
Period 

As Left 
Period 

Acceptable 
Range (ps) ± 10% 

! 1.5-1.9 

i <2.25 

PULSE AMPLITUDE 

Acceptable 
Range :t 10% 

0.9-1.1 

90 • 110 

9 - 11 

0.9 - 1.1 

Acceptable 
Range ±2% 

6.534 - 6.8 

65.34- 68 

653.4- 680 

Reference 
Amplitude 

4V 

400mV 

40rnV 

4mV 

Reference 
Voltage 

500V 

2000V 

6534 - 6800 CPM Reading 

MAX I 
MIN I 

i 

As Found As Left 
Amplitude Amplitude 
Reading Reading 

As Found As Left 
Voltage Reading Voltage Reading 

S'lJO 

0 

As Found As Left 
cpm Reading cpm Reading 

992. 99z.. 
I J 

Acceptable 
Range± 10% 

3.6 • 4.4 

360 • 440 

36-44 

3.6 4.4 

Acceptable 
Range :t5% 

475- 525 

1900- 2100 

Acceptable 
Range :t 10% 

I 981 -999 

I 0 - 1* 

* READING PE o-9Q /§ ACCf PTABLE E9B INSTRUMENTS WITH A SIN 100000 AND BELOW AND MAIN BOARD = 5208-066 

COMMENTS: 

CAL'D WI 39" CABLE. 

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and 
Technology. The calibration system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978. 

Heference Instruments: 

Frequency Counter 

Oscilloscope 

Voltmeter 

Model 

Model 

Model 

1856;]2__ 
\/ 15'10 SIN ----=9=0-=--84_,__1'--'0C-'1 __ 

SIN 94000441 

Cal Date 

Cal Date 

Ca~tedBy: 

Reviewed By: 

i):u,~~1:~-··----····-- Date _!:j_:Jl~.l-~Lk 
~.. ~ ~ . -= _ D~at~e ..::::.S==::;h~~~\ L=================--, 

I AC lnst.--E:J'"" Passed Dielectric (Hi-Pot) and Continuity Test 

I Only [] Failed: This certificate shail nol be reproduced except in full, without tne written approval oi Ludlum Measurements, Inc. 

FORM C16-1 03l11i2010 Page ____l_of _1_ 



Designer and Manufacturer 

of 
LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 PH. 325-235-5494 

Scientific and Industrial 

Instruments 
CERT/FICA TE OF CAL/BRA TION 501 OAK STREET FAX NO. 325-235-4672 

SWEETWATER, TEXAS 79556, U.S.A. 

::usTOMER _ ___.:__:AV__:__M:..:._:__:E:::._N.:_cV_;clR__:__O=--Nc.:.M:..:.=E:....:N_:_:_TA...:.:L:__:S:_::Ec...;R__:__V:..::IC:_::E:..:._S __________________ _ ORDER NO. ____ 2-..:.0_20'---5_1_40 __ _ 

Serial No. 28'"10 Z 1 r __ _,Le.,,Uc,,dc,clu=m-'-'-'-M'..'-e=a=su'--'-r=e"-m=e'--'-n'--"ts,,_,_,_,ln_,_,c=·-- Model _______ __,2="2"--'4_._l _.-2~-----

1;\,,,, Pit Model ------~P---'-11-:.__ _____ _ Serial No. ___ ~,v~A:c_L_ _______ _ 
:al. Date 22-Aug- l 2 Cal Due Date 22-Aug- l 3 Cal. Interval 1 Year Meterface __ ~d=ig.,.,i~ta=I __ 

1ec~.~ark @' applies to applicable instr. and/or detector IAW mfg. spec. T. __ _,__74"-- °F RH ___ 4~0~ % Alt __ ~70~3=.8~ mm Hg 

i"J" New Instrument Instrument Received D Within Toler. +-10% D l 0-20% D Out of Toi. D Requiring Repair D Other-See comments 

~ Mechanical ck. D Meter Zeroed D Background Subtract D Input Sens. Linearity 

~ F/S Resp. ck ~ Reset ck. D Window Operation 
~ Audio ck. ~ Alarm Setting ck. ~ Batt. ck. (Min. Volt) 2.2 VDC 

z( Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. D Calibrated in accordance with LMI SOP 14.9 rev 02/07 /97. 
Threshold 

mV Dial Ratio strument Volt Set Comments V Input Sens. Comment mV Det. Oper. 

:OMMENTS: 
Deadtime Correction: 
alibration Constant: 

Ratemeter Alert: 
Ratemeter Alarm: 

High Voltage: 
Millivoltage: 

Det.l(cpm) 
0µSec 
l00e-2 
50.0kcpm 
20. 0kcpm 
900v 
35mv 

,verload checked but not set. 
'IRMWARE#; P-09-10 

Det.2 (R/hr) 
0µSec 
100e+9 
S0µR/hr 
20µR/hr 
900v 
35mv 

NA V at NA 

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

REFERENCE INSTRUMENT REC'D 
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" 

,.//1 

NA ::; NA mV 

- 0 .. 0 *Uncertainty within + l 0% C F within + 20% Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 

CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING* 
:::itemeter 

/It -:1._'1._'1._ k_, '"-
Scaler 

,,.//II- 7Cl"fol/ t» eadout BOOK cgm Readout BOOK cgm 
200K cgm - (_<}_'i_ k., 1--::. 200K cgm / L Cft:/t::/,o r.oJ 

BOK cgm / '7'f.f ke,L,., BOK cgm ' Z't'1.'i> (.0/ 
20K cgm '- /4.1 k."LA, 20K cgm " 1'l_qf_ (() I 

BK cgm ' 7.c;.:, /l_,{;.. 8Kcgm ,J {!'11() {P/ 
2K cgm I f-1'1 IL_,[,.. 2Kcgm ZoO (OJ 

800 cgm ( 72'1 t. /11,,, 800 cgm ~o (tJL 
200 cgm \ fi'i/ ,·L,,,. 200 cgm i w CPI. 

I 
dlum Measurements, Inc. certifies that the above Instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of 
her International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques. 
e calibration system conforms to the requirements of ANSI/NCSL Z540- l-l 994 and ANSI N323-l 978. State of Texas Calibration License No. LO-1963 

~eference Instruments and/or Sources: D 13410 D m 1 D 181 D os9 D 280 D 60646 D 10897 D Ra-226 S/N Y982 

:s-137 Gamma S/N D 1162 D Gl 12 D M565 0 5105 0 Tl008 0 T879 0 E552 0 E55l O 720 0 734 01616 D Neutron Am.241 Be S/N T-304 

D Alpha S/N _________ D Beta S/N __________ _ D Other r'n 500 S/N 38120 0 Oscilloscope S/N~--------

Calibrated By: __ ~/4~.(!~'1U~-"'-~~0Jt~~~~=ai---~------------
Reviewed By: ---~---""'"'-'(__.IL,A.....,...kCC&"-----J/JL4--------1-<()J/l.k-:_c..=.=-------------

~ Multimeter S/N 84260131 

Date 2 '2 · Clu. f · / k 

Date dJo--~•/a::::: 

FORM C22E 10/24/201 l Page___j__of __J_ This certificate shall not be reproduced except in full, without the written approval of Ludlum Measurements, Inc. 



Scaler/Ratemeter - 2" x 2" Nal Detector Function Check 

Scaler/RatemeterlD: Lv-J/i,.,,... ";222{ ;?efi::).,.,!g 782. 

2" x 2" Detector 10XA-3 5# L/02 t;;;:22_ -JO 

Physical Battery<1l HV 
Date Check Cal Due Volts or OK Volts 

7·2'1-1'1. ok t./-J?.-iJ. 5, q qoo 

7 ·3o -li.- /);,( ,:.,;.; 2 ·/?. ~, 7 Ci1tJO 
7->(-i'Z, /'-. Cc._ 4-12-;) r7 qoo 

'!;- I- r2- c,K. Lf • /'2 ·O 5;7 qor, 
f.·-:2·r~ oK q r/'2 0 S:lt, <!joo 
f-/:,-t"Z- ok. 4- (2 I) s- (g C(oo 

P1,-, 2- IP¼.. 'i -12-r; l,_2.. qeo 
.P-11:r i ·':2- ,..,Jc_ t../-1'2.4} /,,.. 1 qn,1 
75-17 ·I?- o/c 4 - (Z.·t> I A. I (foe 

R-2tJ'{2.. ck "-1-;2.,,3. t:,.o '90-c 

2-2/·/:2... ok L/-12-/3, ~<:/ 'I") 0 

')?. ~.;;). I '2. ;;k 11-l'L·CJ. 5,9 900 

I'{; <l'.l · I '2.- O/<:. "-/. I 'Z,-f ~ S-9 901., 
}(r~i..(-11., Ok l./· 12· {J S-8' tj't)O 

5' ·J1-tZ. ut. 'i- rz.- rJ. ~~1 CJoo 
~. ').<{- 12- D~ 4-tz·H S'. 7 qoo 
'4,· ?q-ll,, "C~ 4· ('t,· \$ S-1 qco 

A-s-'1D- l'l- (1/{.__ 4 ·· 17- C5. S,7 tihh 

-~ag Mateo I h:agit 1R:1 Hii:ie 8it!e .· fl/ p.,a- ap.,,--
Avr-l E""'~t',..., .... fi s::.,..p.;,·.,~., 

Function Check Source ID: 1 % U30 8 Ore in Sealed can 2 3 i 5 Ce? J. ::Jl-/ 70 C..., / 

Acceptable background Count (cpm) Range (20%) L, 'Z (,.,o /3,c,,-G to '1 :S9 ° {!?cJt.. 
Acceptable Source Count (cpm) Range (20%) 75 &5 0 to _._/J=.3_L/-'-----'-7_0 __ _ 

Within 

Threshhold Window 
Acceptable 

8KG Counts Source Counrts Range MDC 
mV(2) In or ou,-(3l c.c?l cpm cpm Y orN pCi/gm 

J c,O O'-'+- AYA ,l,:!>-46 ql,o JI 7' c.:.r 
·::J.$f ;r r 

loo au! ;;/4 .;2. t..."77 ed-
1,',t,,$"''2- A.,,,..,_ 9fJ1S- r LS-

.e> '-' +- ll½i 
I,;>(,",µ:> 0 

'f5"iA,2-- -
JoO 

it 
~ L,.7 

,o.,,}- 'j,,, 
r~ 

'17 t.ti.'v /y £.~ i O 1o td l,., c_ 

&,-.~·+· ,v/;1 5 2.~ C'ft.f,i, :s._ ' -Jt)O 1,- L- 1:7 

e,u f- $3'Jo 13 
,, 

/6)<..:) NIA -,,-,,,::,., r q I., 7 'fl '-I ;. t::...~ 

0'-1.J.- ,;-{ J/41.. :r,f'g(O G 
Cf§'-( 3 3 >' t... s-/Oc:> "JD-/(., C.., 

inn b11/ ,J/IJ- ·7t,i.,1 .3 ~ 
-~,1. ?~L '1t/OS'1 y <.s 

ouf 
. 7.,((, 3f' 1$. 

/ t:J,,.;, "4~ ~i..SI l' <q ..j I -9 l > .t!-. .s-

C ½ /. iJ/4 ,IV 1;;'2,.. /j, q-:s(f 7 7 / I!,.,$-i 0(:::, 'A 7GI/§ ,:_ 

JOO <!!:>•~ .J.- ~44 "fl,,g I 0 
·!>;As-9 L 

94 !. $'(.-, f £. > 
100 t')f,, .,( ,,v/A 

]~7t.:, 13 
'tt./05 f ,; .! 5 ;ns"e. 

otAft A/if 
7,e,52- a 

'13 l. 2--7 f /O{) '2, Cf I l.- <. s 
/bQ oul #/4 7r., ff.:, .a 

9?c//{t, '( L.5 ::;)f,.,D/2 C. 

oJ AIIA 1)100 0 'i 3w.i, q y /60 l Ci-:\'> (!. <5 
{00 O,J} /'I 

I 1)0", 1, €, 
Cj:18'6:S v <.S A ~,If c.., 

tCD /')1,t-t' Ali {)r 
i::!:.i!ti e, 

.!J.'IOI t' fJ JS-3 y ..:::..S 

lt'h f)u-t" JJI~ J~'41 ·I} 
/Z. e,. 94535 y <5 

Note: (1) Battery Voltage for Ludlum 2221 must be >5.3 volts; 2 Threshhold m'ust be at 100 mV· 3 Window-Position must be OUT· 4 ( ) ' ( ) ' ( ) 

Tech 

vf 
117) 

vf 
Jf 
Jf 
vi:. 
v/1 

rt. ;r: 
vv 
vi' 
"'1. CJ. 

~~· 

r4. 
TO. . 
-;-~-

,4. 
-r 1-· 
--r'l\ . 



Scaler/Ratemeter - 2" x 2" Nal Detector Function Check 

l. I I -, -z.,,'"2...l S~ d 
Scaler/Ratemeter ID: ucL ~ ~ & B 1 o 2-

2" x2" Detector ID: SP /Jr-~ 5'* 4o6SJ-. .'2. __ - 30 

Physical Batterll HV 
Date Check Cal Due Volts or OK Volts 

S<:11-12.. Ok. t../-t'c-13 5,7 '100 
q ~ L/- lZ- O\< if- rz.- 1.1 5-~ qoo 
0-5- [ :t. ()\C 4-lZ..· 13 -'5.~ q{P 
~ - &- l2 {f]\(. '--1- l't--13 5,(,o C/tX) 

0-7- \ "2.,- (0~ Lj- 12-· IJ 5,0 qeo 

-- "'--
----- r--... --r---.. 

...... 
~ 

SaR ~4ateg t.lFaFlitll'fl Mr Site . ,...,,,,ii_ 
AvM. Gw,n:.;,1~ c.a.v~c"'J·., N~ ~ 

Function Check Source ID: 1 % U3O8 Ore in Sealed can ;)_ l lS <:.. 
3470 (_ 

Acceptable background Count (cpm) Range (20%) _~0~~~~-0~/3~ __ to 9 3c;o fB 
Acceptable Source Count (cpm) Range (20%) __ t-~'.S_b_SD ____ to 1/.3 '-i lb 

Within 
Acceptable 

Threshhold Window BKG Counts Source Counrts Range 
mV(2) In or OUT(3) c.<;.(4) cpm cpm YorN 

(()0 ciwt )/~ ~VO !'3 
i)..'f'i'J c.., 93•1'/0 V 

,.,J 1v!1t 
,70(.; i8 

[O(') 2<2:"ii./i!.. '7553:J V 
I'~ 

• I -,,;..,t 13 
tjc{ ').$5 t' IOD A#A: J..ib ,;rq i. 

IOD {9/L~ A) 4- '61~> a 
C/'-(& 2-I r -~0·3 ( 

()IJ, df %i'67 •1 
'1 L/-;J6'o f_ [f)/) ;). "1 q <..- (L. 

----- ----r--. --r---__ 
......_ 

r----...... 
--......... 

"' 

.. Note. (1) Battery Voltage for Ludlum 2221 must be >5.3 volts; (2) Threshhold must be at 100 mV; (3) Wmdow Pos1t1on must be OUT, (4) 

MDC 
pCi/gm Tech 

.,_; s r:-4,_, 
" <-.5 Y'S"-

.:::...s TS· 
L5 i~-

~5 -:r-l. •. 

1~-



Function Check Source ID: 1% U30 8 Ore in Sealed can 

2" x2" Nat Detector ID: SfA--3 -.1t '-IO&'SJ.2 v3 0 
I 

Physical 
Date Scaler/Raterneter Check Cal Due 

q-,0-tl,; I. 2 2 i./ I -"2,, / ;./-"IZ-i) *''2.87tJ Z.'f 

9-1?-t 2,, /I t/ II 

q ,,q ""( 2,,,- ,1 / (I 

'/-i 7 - I Z, It / (( 

q-/f -(2.., ,1 ,/ II 

q - 1q-12,-- JI / I I 

1-2.0 ,12,., fl v' II 

19~zv .. , 2-- I I v·· ;( 

~:t.u -12- It ,/ ,, 
10 ,~{,,. rz, It ~ I( 

Cf- 2 '7-12- I( / it 

'(-2.'g-,,z_ I• J " 
Jo-/ I :z_ 

tr / ,. 

Jo,;:z-,2- h / I' 

/0· ·:s-12- II / 11 

f0-1-J-/:::;L II / II 

lo.-'5-, ::i-- I I / II 

1tJ ~t'vf7.,. rt v' II 

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

Acceptable background Count (cpm) Range {20%) ___ C,,_~_t,_O __ to -~Z:~'3~'f'_O ___ (Bare) 

Acceptable background Count (cprn) Range (20%) _ ___.-Z""'-"3_,/'-"'L:;__ __ to __ 3--'-i./'---'7'--. _o ___ (collimated) 

Acceptable Source Count (cpm) Range (20%) ___ 7,.._._,,_)-_,,Z:.""'£t}"'-"'--- to -~ll~:/~'f~Z~t:J __ _ 

Within 

Battery(1) 
Acceptable 

HV THR Window BKGCounts Source Cou nrts Range MDC 
Volts or OK Volts mv<2> In orour<3

> c.c.<4l cpm cpm YorN pCi/am Tech 

,Y·OO/ 7ft !!/ .i 9t./ 110 y L, $" ~-t'K.. CJ~t:> /1).0 - -, /.~,. c::, 

di I'- 9PO /f)·O -· I( 1~5'1 8 
-z7f( C::: q.>z 2i.;- V t:.41 ·') A,_j) 

&IL t/tiD /(J ·O ·- f( 
-n,i-p4 
-,.JI,:, fi' q2,qq2, t( t...•) lt,I} 

{!)(,(__ 100 /0-1) 
~ 1l~~~J3- 9 ytJ'f'"/ V 11 ,if" Nt f( --'-9jc_. q 1)0 /0--C I{ 77S'f.E 

:t. 77tf l q 1.Ji(> (/ ~ ,r;- ~ 
·.., 

iO·O - lfi' /(,, 8 93tt..c./ V ,( ., ;vf' ,9/<-, 400 (\ 
.2./,,/41.C.., 

& re 100 10·0 - ll '?~?/.LS ;;.. . oc. e, t?i.f 10Y 'y l...•5 1-,f 

pl( f cc., ;O • l) .._ ,I -~~Y.C:,d ..l 12..,~ 93tri' S- I ,( , S'" A,f' 

e;I< CftJO -· 77,1'1""6 1.Jo1? I Cc,.~ k-K) l(),O ,, -::r. /(,.::. 

t5*-.- 1/tfC /()1{) - ·t 
79"?f .6 q<1Jcy y 40'5' .,,J't-v(J 

l'.'2-....,..,,;, ,,.. -

'foo "'7'10·<' 6 qJ t.2'-l )7 .,..,s JP ox lt.o I{ -.;;!.7$"0 C, 

0 it_ ~£)0 - H 
i"'·S ,$ en~~ 7(.,. / c.C! s- .._,,f) /<J<j :'.l il5l. l"., 

t1', J.., C'J'o c, /£) ,() - ., ~i~~ 
11 .:is e 

s o/ i;).. I'/ >' t..e.s lP 
e~3 i$ 

97115 v!f OK.. 900 .t.o, 5 
.-

/,?_(') - " l. 4:i.2.D (... ;, 

'lo n 
.fZ,.1/ s, '17 'itr 'I ,:_t.,,S vf ~;,,. Jl""J ~ C, - " ;lt,('x' c,. ), 

t')J< 900 IO.() - '( dAt" c,,-' 97 8'92-
(' 

11.fl 7 ?£). ~ 

()k:... 9r,o 7"fl.S (j 91 ~q.z., ,;!., • .f vi" /(J, l7 - 11 Q(p</7 (L 

l}f- 'Jfi'J I JJ J..c·f' Iv!' -q(tf) 1010 lqi/1'-1/ ii 1-1ti,:. r 
Note. (1) Battery Voltage for Ludlum 2221 must be >5.3 volts; (2) Threshhold must be at 10.0 mV; (3) Wmdow Position must be OUT; (4) CC on L2241-2 set at 0.001 

Check HV and Threshold using Ludlum 500 pulser. f,,;,r- J.. ;;. ':1. "ii- .2-

y 



AVM Environmental Services, Inc. 
Scaler/Ratemeter • 2" x 2" Nal Detector Function Check 

Function Check Source ID: 1 % U30 8 Ore in Sealed can 

2"x2"Na1Detector1D: 5PA-3 1 S~ I../O<g~2,2.-30 

Acceptable background Count (cpm) Range (20%) _,(.. .... 11-":2.'--~-D ____ to -+Z-~~---1-C/..,,,D::__ __ (Bare) 

Acceptable background Count (cpm) Range (20%) _--"'Pi..=...-,..,.$:..:;.f_...5"_-___ to __ .J_· _'l,___,_7_0 __ (col!imated) 

Acceptable Source Count (cpm) Range (20%) __ '7,_S--..k~S~O __ to --+f~t-.3~¥~2~Q~--

Battery(l) THR Window Physical HV BKG Counts Source Counrts 
Date Scaler/Ratemeter Check Cal Due Volts or OK Volts mv(Zl !n orOUT(3l c.c.<4

> cpm cpm 
IL tt,.Z.'(f -2,_ 

tJI< '(~JZ..·/3 /) 1':. Sho Jn. t; -IZ.. IJJ.. ~'R', ,.,.,'1 t{). 0 - O, ()Ol 'li n• "l-<& (;.. q11os 

111 - I fl IZ.. 
,,. .. Of. i./ - I V t.1. t:>t. t/c£) JI).() -- 0, O(Jf 

i:2-.so B 
"!7 7l I ;po3 <:...-

/O·tl·f"L (l OK '-1.-12--,3 nk ql\T't Jr,, 0 -- o. t)I)( 
fP,.$''-:: 15 97133 :u-1.13 e__ 

Jo- tl.·t2. t' 66' "i-tz..-,? /':)k. CJoo /t). {) - I') .ml 
i:;2$'"{ I!, c;rr01w .:lC'fS\ c 

/Cr·tS' ~ 12 (A hie v-12,.-1.5 (,')M:.._ 9/'11 111.0 - O,()[)t 
"'ii.S-1. B 

o/7 '$09 ;lS<'i3, e.,. 

10 -/(p- {2. 
l ( Ok:. <{-(J- ii {j/<._ q{)O 10,0 - I"\ .rv'.( 

'5i"1((;!3 <f'7 J/D :l(. '.lS (.. 

lo-JJ-fZ. l I OK. ~-O .. ·t? /)I( Q/Jl) lrlt> C;. IY...J 
~1"1< 6 1'787<{ - ;l. "lO'{C. 

/D-i 9·· l2_ ( ( f)ll' 4-tl.--13' 01( 9w M. () - A i'll'·, I 
1~'-4~ g 
.2(,,:""'il c.. 981"15 

lo,. 22..·fL 
ll 

0~ l(-(2,·tl OK C,oo /o.o o.rv-., tf:J.:2S u, C/7fof·( - :t4'1l L 

nk '{·O-·r?. I/no 1).0/J( 
7c, JO iJ in-;nr l-Z. ,· f (:)/(' 10-0 

,,... 
q (,, ff'4 ,,..,.,.,...,._ 

Ur'l-4- /1_ 
(i f)t, 'l·0.·11 OK o/()0 lo.D - n.00 I it~1 q'-7Y':> 

(0 7,$-f? ~r btc. I./ ·17.· I~ 6/c. ft>o /o.o - fJ. 001 ~:t!3 '110 '14{ 

I D .- ~b ·12- l ' hK u-n.-11. f)I( Ctnn Iii o h fVl I 
9-f>'iS c. Cf?(:)ht.f - , t,,i.i.., 1'\ 

1/)• ).t::j, ,, t I ri K' 4-;-,, n rti/i' Or')/) Jl\.h - f"> .ii/\ I 
~p.i.f(.. 

1 ,ac P- '17)..101/ 

lb- ".v'\ -17 
1.-f ()I(_ t.f·ti.· 11 (')/( Qllf) iOJ) - f').fvil 

~-:s C. e'f 7~~0 "1 "7oS' i1 

IJ, 2- 12... ( ' DK 4.. 12:- 13 r-.1< qoo lo.O - fl f't\1 ~"~ts -i '"IS 9 '1:J.'I~ 
lf<3- {2., { I nk. L/- I 1- I'? rit:_ tfrJr) /1).l) - n. riM 

jS~"tC..-
1~K>l IZ '(71gt' 

U·S· ,i,, l' Die L/_-12· 13 Ok q()b to,I) ·-- c).OOl 
,,~,., e-

7·n"' f', '11 "157 .. 
Note: (1) Battery Voltage for Ludlum 2221 must be >5.3 volts; (21 Threshhold must be at 10.0 mV; (31 Window Position must be OUT; (4) CC on L2241-2 set at 0.001 

Check HV and Threshold using Ludlum 500 pulser. 

Within 
Acceptable 

Range MDC 
YorN oCi/om 

, I ~s 'I 

V ~~ 

V "-S" 
V ..e:..5 
V t.S 

V ,5" 

y' <-S 
y c.S 

y' L'S° 
y <...$ 

y l-5 

V {..S 

y ~5 

r' <-5 

1/ <.-S 

V ,.s 
y ,5 

\I (5 
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L,,10.ll~I lc::'I Ul IU IVIUI IU!UI...JUlt:::I 

of LUULUM MCA.~UllCMr;;tu.», 11-...._. 
POST OFFICE BOX 810 PH. 325-235--5494 ··~ Scientific and Industrial 

Instruments CERTIFICATE OF CALIBRATION 
501 OAK STREET FAX NO. 325-235-4672 

SWEETWATER. TEXAS 79556, U.S.A. 
CUSTOMER ___ UNC MINING &_MILLING ORDER NO. 20199489/377877 
Mfg. . _ Ludlum Measurement~ Inc;.,__. Model 

Mfg. ____ . Ludlum Meosuremeot.S,Jn~"' Model 44: IO 
Seria1No ... ~'S({J6t:j --· _-__ 
Serial No. _jfl_"J,]Jl_2_6_ __ ··-~ 

Cal. Date l 0-M<::tY::12 Cal Due Date , 10:MQY:13 

Check mark 1}7! applies to applicable instr. and/or detector IA+ mfg. spec. T. 

Cal. Interval ]Year ... Meterface ·--· .. 202-159 ..... 

New Instrument Instrument Received i~hin Toler. 1+-10% 10-20% ;_· Out of Toi. 

72 Of RH J4_ % Alt .. _ ..... ~~4 .. ~L mm Hg 

Requiring Repair Other-See comments ....• I 
tll!' Mechanical ck. !0 Meter Zeroed Background Subtract [yf Input Sens. Linearity 
17' F/S Resp. ck t.Jr Reset ck. i,1: Window Operation 
~ ck. , Alarm Setting ck. [y'J Batt. ck. (Min. Volt) 4.•LVDC 

l?i Geotropism 

[j Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. Calibrated in accordance with LMI SOP 14.9 rev 02/07/97. 
Threshold 

Instrument Volt Set_ Comments .. v Input Sens. Comment mV Det. Oper. Comments .. v at Cornm5mt mv Dial Ratio __ J_,,,00.,,___=_....,1..,.Q 

!lZl' HV Readout (2 points) Ref./lnst .... 

COMMENTS: 

High Voltage: 
Threshold dial: 

Window dial: 
Window Position: 

Resolution for Csl37: 

Peak settings 
674V 
642 

40 
"IN" 
"'8.30% 

I. 

Gross Counts 
1050V 
100(10mv) 
n/a 
"OUT" 
n/a 

Model 2221 currently set 
for Gross Counts. 
High voltage set with detector 
connected. 

Firmware:261010 

Gamma Galibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe !aces source. 

RANGE/MULTIPLIER 
xl.K ... 

~J.00. 
xlQO __ 

.xto 
xlO 

REFERENCE 
CAL POINT 

' AOOk:cprtL ... 
. .. JQ.Qkcpm 

...... 40kcpm ...... 
.tQkcpm ___ _ 

4kcpm 
JkGP.m. 

.... 400cpm 
. lOQc:pm 

•uncertainty within ± 10% C.F. within ± 20% 

INSTRUMENT REC'D 
"AS FOUND READING" 

.Y.oe 
........ . ta .. a ... 

_l(lf!O 

l/JIJ 
\.f.QO. 
/Ou 
~{Oc:i 

. tt) 11 

INSTRUMENT 
METER READING* 

tfoo __ , __ _ 
·····-··---1.CU:2.. __ _ 
. _, ____ ....!:fLi'""'-c? __ 
···----lt2..12-,.·-·--··-· 
····- .lf.J7() __ 

loo 
-----· Vf2o ...... 

..... .L~.fl ·-·· 

........ ALL Range(s) Calibrated Electronically 

mv 

REFERENCE 
CAL POINT 

INSTRUMENT 
RECEIVED 

INSTRUMENT 
METER READING* 

REFERENCE 
CAL. POINT 

INSTRUMENT 
METER READING• 

Digital 
Readout ..... 100kcRm 

4Qk<::J)m 
. Akcpm .. 

....... .AOQcpm_ 
_______ 40.ci:;Lm . 

.'39£8-li(o) 
. "3 f' ,f '11' 

'ft) 

Log 
Scale .50QJ.;:cpm. 

50kcpm 
5kq:m:i . 

500.cpm 
SOs::J)m 

Ludlum Measurements, Inc. certifies that the above instrument hos been calibrated by standards traceable lo the National Institute of Standards and Technology, or lo the calibration fadltttes of 
other International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio lype of calibration techniques. 
The caflbrotiOn system conforms to the requirements of ANSI/NCSL Z540, 1-1994 and ANSI N323-1978 State of Texas Calibration License No. L0-1963 

Reference Instruments and/or Sources: [J 7341 o U 1131 ['] 781 [ ! os9 . : 280 ["160646 [] 70897 [] Ro-226 S/N Y982 

Cs-137GammaS/N 1162 G112 M565 5105 T1008 T879 E552 E551 720 734 1616 NeutronAm-241 BeS/NT-304 

Alpha S/N 

i.'lt'1 m 500 S/N ......... . 190566 

Beta S/N 

Oscilloscope S/N 

CalibratedBy: ---~~ ... ;;/~---

Reviewed By: -· ------~---~~ 

This certificate shall not be reproduced e. xc. :; __ pt .. in full. ~h. ovt the wrttlen approval of Ludlum Measurements, Inc. 
FORM C22A 10/24/2011 Page . { of .. ,:;,( _ 

Other 

[£ Multimeter S/N ________ $6,2,5QJ2Q _______ __ 

Date . / 0 · ..,,d.L"J:~ .. _ _l-4 _ 
Date . \\~q_(j~1...._ _____ .. , .. ______ . .. _ 
A~ssed Dielectric (Hi-Pot) ond Continuily Test 

Only L .L Foiled:. 



Designer and Manufacturer 
of 

Scientific and Industrial 
Instruments 

LUULUM MCA.,UI\C1Y1a;. .. ,_,, "'"'• 
POST OFFICE BOX 810 PH. 325-235-5494 
501 OAK STREET FAX NO. 325-235-4672 
SWEETWATER. TEXAS 79556. U.S.A. 

Bench Test Data For Detector 

Detector .. 44-]0 Serial No . 

Customer UNC MINING & MILLING 

Counter 

Count Time 

2221 Serial No. ?. Stf 76 1 

High Isotope .d-1'!'L1<l[ Isotope 
. Voltage . , Background Size r:::!:_Q1._-Z!h,(,' Size 

--~DDJ .... 'i$.<ii1 [<J.'if!l~ . 
'b_'SQ.L tf9y_ . L. .JI }$o/ 

__ 9_aa L ... ~'11 .~. _ IJJ(o 
.. tlSrJ .. L '31~--- i IL663 
1/J_eP. j'l;z2 i /17.67 
IoS:o l .. 1':ly I l 615. 
Lt.Qo J 936.. l! 'f 6 '8' 

I 

.. lL~fJ .... tq6f __ . ·i· .. , . .l1:2n,~,--
ClO tL. J c:L9f jj q 'l:'3 

. J:;2 Su .J 136.3. /:),La~ 
l 

Order#. 20199489/377877 

mV 

Distance Source to Detector .. Ju /'fCi/4.,.e._ _ 

Isotope .. ___ _ _ ___ _ 
Size 

Isotope ---------
Size 
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Detector High Voltage, VDC 

Detector High Voltage Plateau 
L44-10 #PR276626 with Ludlum 2221 #254769 Am241 (0.79uCi)  

May 10, 2012 

Source Plateau Background Plateau 

Optimum HV @ 950 VDC 
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Scaler/RatemeterlD: L"d/ul'>? .<.2:ZI S/H .25l./769 

2"x2"DetectorID: l..vd/v,.,., 'l-1./-10 S/N PH:Z.761,2~ 

Physical Battery( 1l 

Date Check Cal Due Volts or OK 

8-23-12. 01< s-10-2013 6,/ 

B-.30-1.2. 01< lS'-10 -2013 6.1 

'1-1- 12. r; I<. S--10- l-013 ~.o 
9-10-tl. ()/< s-:, ~o- l-013 6,o 

9-11-,2. 0/< 5-JI() -Z.013 6.o 

c;-,z.-11- t) I<. 6""- 10-z.,,~ s. 'I 
t:J-13 -,z. 6/< S"-10 , :Zo 13 5.9 

o/· I<(- 12 .. 6 I<. S-· l(J • .J.,of 3 s: e; 

'I· IB-12- 0/.C.. ~-10- )..013 5.g 

'l-2-1- 12. l>/<. S-10 - 2013 5.9 

'1·2-1/-12. OI< s-10-z.013 .S.t:; 

9- is-,z OJ<_ S"•IO· 2.Df3 5,? 

9- U,·tz. ()/< S"·to· Zo 13 s;~ 

'l-21-JZ.. (JI< >·to· Z.o/3 5, 8' 

'i-zs-,z. 01<. ~-/0• 201'3 5,1 

iO·f-(1. DI< .5 ·10- 2013 5.8 

ro- 2.-, z. OK 5-10-i.013 5.B 
/o .. :,,,z t) Jc. 5',10·2013 S.8 

Scaler/Ratemeter • 2" x 2" Nat Detector Function Check 
UNC's NECR Mine Site 

Function Check Source ID: Cs-137 SIN 1524=1.55 uCi 

S831 87'f-7(8are.) 
Acceptable background Count (cpm) Range (20%) 2=Q~5~0~ ____ to 3fJ7"1 (Co//,'m;3./-ed) 

Acceptable Source Count (cpm) Range (20%) S 71 "(q to 8 S 7 23 {Co Ill wr .?-+-ed) 

Within 

Threshhold Window 
Acceptable 

HV 8KG Counts Source Counrts Range MDC 
Volts mV(2I In or OUT(3l c.c?i cpm cpm Y or N pCi/gm 

CJSO 
72. 8 9(Bdre.J 

7 l~J'1[Col.) y /0() ()t/1' NA 2Slf. 2 ~Co/.J 

'i50 /()0 a1.rr "'14 2. 3 7 3 ( Co I, ) 7ISS6(Col) y 

9 'f'l /00 our HP. 2<t8l. (Col.) 7108 B{Col._, y 

Cfq'f /00 our NA uvr (Col.) ?O 'f/t,. frol.) y 

9So /~0 ovr HA. 2-zq2. (col.) 7 <7 8 9 't [co I. y 

q :ro /t!)G) our NA 2. 3 <1, ( Cot.) ?IP 76o {c,, I. y 

&/S-0 /00 OUT NA 2-36S (Ct.I.) ?13? 'I (col,} y 

7S-O loo our NA 2.'Z.?'?,..(Cot) 108S'6 (co() '-/ 

950 /00 our N~ 2-'Z"l"I [c.,1.) ?/ 32'-( Ccof.) '{ 

9'19 /00 ()UT HA 2~01 {Col,} ?/210 (Co(,) y 

q L/q too fJUT HA 2'178 (Col.) 710 q, (co I,) y 

q '19 /60 our 1'14 2'-162. (Co/.) ?/if/o {Cot.} y 

Cf"( C/ loo our NA 2-'IU, (Cot.) 71 /lfZ {c.,,1,) y 

CJ~o 100 ovr t-JA 2500 (Ccl,) 7o 9oq {eo1J y 

"/~O I OIJ our t-lA 2.L/Z'{ (Col.) 71016 {Col.) y 

950 /00 raur NA 25oS (col,) 11:l03(Col.) '( 

950 too nu, NII i'{'{'f (~J.) 71~:n (cal-) y 

9So Io o ou-r ;,.IA- 2'116 (c,t.) 7//¥o(CalJ '< .. 
Note: (1) Battery Voltage for Ludlum 2221 must be >5.3 volts; (2) Threshhold must be at 100 mV; (3) Window Pos1t1on must be OUT; (4) C.C. for Eberline ESP scaler must be 1.0+00 
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A VM Environmental Services Inc. 
L2221 SCA/L44-20 Energy Calibration Form 

SCA: L2221, SR #68782 Detector: Ludlum 44-20 (3x3 Nal Scintillator) if' 27!;,"'6'73 

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

Threshold (input sensitivit) 652 

Window, In/Out IN Window 20 ------
HY Initial _ __,_/ __ , At Peak t::J2,, 

11P~ /(.. Maximum CPM: ---------- Background CPM: _-'-1."""J'------

HV Set@ 6JZ- voe 

For Bi-214 609.2 KeV Peak (559 - 659 KeV ROI), Set Threshold@ S:S'9'r1V,Window@ /t), 6 ;,,v 

Calibration Check w 1 % U3O8 Ore Check Source: / q 'l'il tj CPM 

8&41fjrct (? S,S-'1, .. /ThtL €.-.. /1),o ft'lv' /,,,Jtnki'-"' tYJ ·- G.2- GfM 

Date_..::_/_0_-_2_--_;_/_.,p=------- Calibrated By rn 



L2221 #68782 

Ludlum 44-20 3x3 Nal Detector, #PR295573 

Physical Battery<1l 
Date Check Cal Date Volts or OK 

/I) - J.. ~ / 'v' t?J!-· i.f /1;, / I 1, t:?t-

10 ··I-t 1,., /If<:- <lj,v(rJ,.., c,/L.-

10-... ,-,:2-- If:, i~ ~-/2-12. ok 
/(:H,--,7_ c,tc_ 1.f-i;J-·t? eU 

let· 6 -- r v t)"- t! tJ ,:,_ 

/C -~J-,,t 1/ &!<- ,, Of:_ 

AVM Environmental Services, Inc. 
Ludlum SCA L2221 - 44-20 3x3 Nal Detector Function Check 

559 - 659 KeV Gamma Radiation Soil Screening 

Function Check Source ID: 1 % U30 6 Ore in Sealed can 

Acceptable background Count (cpm) Range {20%) _____ C_t? ___ to /tflZ> 
Acceptable Source Count (cpm) Range (20%) 15'9 'f P to ___,;.,;....=_3....a,r-',f'Z>'------

Within 

Thresh hold 
Acceptable 

HV Window Window 8KG Counts Source Counrts Range MDC 
Volts mV(2) mv In/Out cpm cpm Yor N pCi/Qm 

~11- S·So/ /tJ. t> 'fr# t-.:J 19'1°" y -
t3:-i- ~>7 lv-0 Fv (.. 0 -J,-o /,:'/J Y' -· 

l, > 2~- ,5.f; 'o/ /o.~, (VJ lo &7 if? S·F£ '-)' 
/ 

t.? .:2- 5.5'1 < '-A I j <f (pf./'-{ [,<:I_() I•) y -
& 32- G:'57 /6?·0 Jtt/ 1s- ')..t;,&> tJ,.-, r ·-
(.':,r- 5:,7{ /0,0 ~Ill 7( i1 "fr'-/ y -· 

Note: (1) Battery Voltage for Ludlum 2221 must be >5.3 volts; (2) Threshhold must be at 220 mV; (3) Wmdow@440, must be IN 
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, ... 11:;:>1y1 lt::f ur IU IV\UflUTOCTUrer 

LUDLUM MEASUKtMt:NI;>, lrt'-', 
POST OFFICE BOX 810 PH. 325-235-5494 

of 
Scientific and Industrial 

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

---·-------·- ORDER NO. 20196869/375405 
:USTOMER UNC MINING & MILLING ------'--'--=:.:...:...::e-________ _ 

Ludlum Megsurement.=s ~ln'-"c=·--- Model ------···------'"'------·-----· Serial No. Cj I ? () ,Hg. 

,lfg. --------------- Model _______ _ Serial No. ____________ _ 
:al. Dote _____ _,2,,,.-.!,_CA,.,,pe...r-_,_l,,,2 ___ Col Due Dote c 1 1 t I 

-----·---""-'--',1,C'--'-'"---- o. n ervo l Year Metertace N/A 
1eck mark !i'f applies to applicable instr. and/or detector IAW mtg. spec. T. ___ J4 __ 0 f RH 44 % Alt ___ 6~e_ mm Hg 

J New Instrument Instrument Received ~Within Toler. +-10% 10-20% l] Out of Toi. D Requiring Repair Other-See comments 

~ Mechanical ck. GZ!' Meter Zeroed Background Subtract D Input Sens. Linearity 
;,;;f F/S Resp. ck Gzr Reset ck. Window Operation Gzr Geotroplsm 
;a' Audio ck. Alarm Setting ck. Gzr Batt. ck. (Min. Volt) ___ 2.,2_YDC 

Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [2(Calibrated in accordance with LMI SOP 14. 9 rev 02/07 /97. 

strument Volt Set _ _lQ_Q__ V Input Sens. __ 4_1 ___ mV Det. Oper._ _ ___ y at _______ mV g;~T1h~li~----=-

HY Readout (2 points) Ref./lnst. ___ ""5.""00,.__ ___ / ____ _ ------ V Ref./lnst. 

:OMMENTS: 

3amma Calibration: GM detectors gositloned perpendicular to source except for M 449 in which the front of probe faces source. 

RANGE/MULTIPLIER 
5000 
5000 

_ 5Q_Q~--
.-5Q.0.~--
_____2_5,""------

250 
50 
50 
25 
25 

REFERENCE INSTRUMENT REC'D 
CAL POINT "AS FOUND READING" 

___ AQQQ..µR/hr -~'l~A~Q~o---c----
___ lQQQ.J,IRLb,,__r ~c-=-=---- c,w 

400 µR/hr= 7.S..?oo Cfl½ -.-~'Lµ-~e.1 ___ _ 
I 00 µR/hr .L c,s.) 

200 uR/hr=..l 'o t> o cpn..._ 
--~10=0_· µRib ' 

Z...S.::Zucpm 
1Yrv cpm 

..]boO CRm~---
700 cpm 

/0 

.5·S 

1500 ! _____ _ 

INSTRUMENT 
METER READING* 

4,/o c,~ 

/ou" 

/0 
20 

V 

•uncertainty within± 10% C.f. within± 20% (L.2.5. Range(s) Calibrated Electronlcally 

Digital 
Readout 

REFERENCE 
CAL. POINT 

INSTRUMENT 
RECEIVED 

INSTRUMENT 
METER READING* 

log 
Scale 

REFERENCE 
CAL. POINT 

INSTRUMENT INSTRUMENT 
RECEIVED METER READING* 

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards arid Technology. or to the calibration facilities of 
other International Standards Organization members, or hove been derived from accepied values of natural physical constants or hove been delived by the ratio type of calibration techniques. 

mv 

The calibration system conforms to the requirements of ANSI/NCSL 2540-1,1994 and ANSI N323-l978 State of Texas Calibration License No. LO-1963 

Referencelnstrumentsand/orSources: 073410 01131 0781 L]os9 02ao 060646 070897[~\a-226S/NY982 

Cs-137GammaS/N 01162 0G1120M565 Os1os Onooa0re79 []E552 []ESSl 720 734 1616 NeutronAm-241BeS/NT-304 

Alpha S/N __________ _ Beta S/N ____________ _ Gzr Other Ra226:Y982~J89,9.~u~C~i __ _ 

Gtf' m 500S/N ~3893~~ 

Calibrated By: ---~rart--~~=-'-~""'--"'-'-...._ ____________ _ 

Reviewed B~ %n-\, _.,\:\..,, ..... ",,,,,,.--.. .... =-------------

Oscilloscope SIN, Gtf' Multimeter S/N 938Z06.3~7 ___ _ 

Date 2· A.~.J · \ ~ 

Date ~~~4J'--------

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

FORMC22A 10/24/2011 Page_Lof _j__ A/r,+e.,: t::i.e,cked wftJfJC C:;137 Sou.,.ce. j 
On "l•lf-17 .. ,::::; t#(J• /'IS' ,..a/;ttL ~ 

AC Inst. D Passed Dielectric (Hi·Pot) and Continuity Test ·] 
Only D failed: --~_I 



Date 

8·30·12. 

9• i'J•IZ. 

q-21-l'Z. 

q.z..9,,n 

/o-'{•t'Z-

10-,t.-,-z. 

/r,•18·1'1. 

1.0-'2.6-ll. 

AVM Environmental Services, Inc, 
Micro R Meter Function Check Form 

UNC's NECR Mine Site 

Micro R Meter: Ludlum 19, SR # 9180 Function Check Source ID: Cs 137,SR # 1524 = 1 .55 uCi 

Cal ;b,,.a.+te. d by L1.1d /I/,.,., or, "-t· 2. t;t. 

Function Check @ Calibration~/~"!,~'S_.,u.~~-b=ff~R~~e-:-=s_.1-... " ... b"""f-'-i=s...:.li_,,e=d o n "f-n-o:. 

Acceptable Function Check Reading Avg. (uR/hr) Range (20%) __ 1_,_~ ___ to /7"1 

Within Acceptable 

Battery {1) Volts BKG Reading Source Reading (2) Range 

Physical Check Cal Date or OK Avg. uR/hr Avg. uR/hr Yor N Cal Due Tech 
Ok ¥-~·12 OJ< 7,e ur1c. "Frc !"'IS y "f<Z.. /,3 '"'1::-

OK.- ¥- z-,2.. /JI<. 7 f'i>l.lrlt:. Oy-J:,r., /'-IS y Af-2-/3, ~ 

"I< 'I- 2-12. 01< 7(11 (,//JC, I) FFt::., /"IS '( J.(-2..-13 "'z:::.-
01< 'f- 2•/Z.. 0/<. 7 (ii> /INC (>ff< /1./S y 'i·Z-/3 A.c--

t:>/< 't- Z.• I Z. tJ/<. 7(, I.JNC, 0/!-f:e. t"IS '{ "f-2--13 ""z::-
6/<.. 'f-Z.-,z. 01<. 7 (i Ut,{C, ()t:,F<.. I "Is- "( Lf~Z--1 '.3 ~ 

DK. '1- z.-, 't. DI< 7@ Ufft:. 6P,k, /'fS y "l-2.- /3 "3:---" 

0/< "f- 2 • I 2, Ok. ? ta 1,.1;.rt::, t,FFC, l'{S" y '-1-2,.-13 "z:,.-

Note:(1) Battery Voltage must be wrthm BAT TEST Range (2) Function Check source must be placed in the circle on the front side of the meter 



Thermo Fisher 
SCIENTIFIC 

Report Number 

Instrument 
Serial Number 

Test Equipment 

Calibration Standards 

Temperature 22°c 

Calibration Certificate 

00091355-221 

SAC4 
221 
FLUKE 8060A S/N 6135154 Cal Due 27 Apr 13 
FLUKE 80K-40 S/N HVP-018 Cal Due 15 May 13 
MP-2 S/N 174 Cal Due: 10 May 13 
Pu-239 S/N 57 43-06 Cal Due 23 Apr 13 

Environmental Conditions 

Tlw world learlf'r 
in sPrving sciencr-

Page 1 of 1 

Relative Humidity 36% Barometric Pressure 29.61 inHg 

Time (In Minutes) Calibration Point Tolerance Reading 
.1 1KCPM 98-102 CPM 100 Counts 
.2 1KCPM 198 - 202 CPM 200 Counts 
.5 1KCPM 490-510 CPM 500 Counts 
1 1KCPM 980 - 1020 CPM 1000 Counts 

10 1KCPM 9975 - 10025 CPM 10003 Counts 
1 19500 CPM (2TT) ii! 85% Efficiency (*343) 17287 Counts {88.7%) 

10 Background s 3 Counts 2 Counts 

(*) Received readings out of specifications. 

Received condition 
o In tolerance 
~ Out of tolerance 

Calibration standards used have calibration traceable to N.I.S.T . 

Date: 7-Sep-12 Signature ... ~<<£ 
~chard E Smith 

Electronic Technician 
P .0. Number: 05190 Checkout Procedure: 10429076 May 92 

Di-ho...- ni,+e '. F\ h.lM .-e.cal. / re.P .1'1 .- Sh41,e..\- ~ Che.c:.I< e..,\ w/ VMC. Th.~l.o /1 311) :: '1"t80 PPM 6n 'i'-18-12.. 

RMSI Depot Service Center 
Environmental Instruments 

ID CPM l'ead ~"'SI~: 3'1'1"1, 311513., 313',o, 3%'7., 3'1cl, .Ml3. 3QC)Q, '3Bo4, 38'l2.,, 3'12.'i= 31!,18,Z. 

£FF.~'io,qo/o Ri=::JJ.::.'- 3·..f6
8

::1.oz. aKw·,.1-1,,:,,.,,,.65"-1,ZI "'c--- Avg. 
,J:.::. b:2,2. ) 

312 Miami St West Colt:mbia, SG 
29170 

(800) 274421? 
(803) 822-8053 tax 

CFSAC4REV 1 



Tl m•·• • tu f'i:,her 
SCIENTIFIC 

The wol!d leader 
In seNlng sdence 

CERTIFICATE OF co·NFORMANCE AND QUALITY ASSURANCE 
REPORT 

The materials, Items, supplies, equipment, instruments, systems or services 
comprising this order have passed all examinations, inspections, tests, and 
calibrations required by the 1SO9001 :2008 certified Quality Management System 
for Thermo Fisher Scientific, the relevant quality assurance procedures and 
Quality Systems Manual In effect at the time of shipment, and the applicable 
contract or purchase order. 

The Quality Management System conforms to the requirements of: 
o 1S09001:2008 Quality Management System Requirements 
e ANSI/NCSL.2540.1~1994 Calibration Laboratories General Requirements 
o 1SO10012 Measurement Management Systems 
• ISO/IEC 17025 General Requirements for the Competence of Testing and 

Calibration Laboratories 
• 10CFR21 Reporting of Defects (as applicable) 
o Other NRC Regulations as applicable 

As these may apply to Commercial Grade Products and Services. 

Quality Assurance Manager 

Elact,ontc lnsll\J'll8nls Dlvl!ion One Thermo F 1sher Way Oo',(l,,ood Vdlogo. OH 
44H6 

\w.w lharmoristttr con, 



L.lt::~1yr1t::1 ur1u Manuracrurer 
of LUDLUM MEASUREMENTS, INt,.;. 

Scientific and Industrial 
Instruments CERTIFICATE OF CALIBRATION 

501 Oak Street 

325-235-5494 
231 Sam Rayburn Parkway 

865-270-8962 

CUSTOMER UNC MINING & MILLING 
Sweetwater, TX 79556, U.S.A Lenoir City, TN 37771, U.S.A 

Mfg. 

Mfg .. 

-----.._::_=.:.c.=.:..:..=..----------···-··--··-···--· 
Ludlum Measurements, Inc. 

Ludlum Measurements, Inc. 

Model _______ .....J..!100,11&0[.._ _____ _ 

Model ______ ......,,,4;}:10. 

ORDER NO. 20200857/378625 

Serial No.8 71.S::: 
Serial No ..• ?JL ,5[);36~ t£ 

Cal. Date 6-Jun-12 Cal Due Date ------·""-'""''-'LL''----·--· Cal. Interval 1 Yeqr Meterface ___ 202-014_ 
heck mark @ applies to applicable instr. and/or detector !AW mfg. spec. T. 

New Instrument Instrument Received .Q-W!ffiin Toler. +-10% [110-20% 

73 . "F RH 36 % 

Out of Tol. D Requiring Repair 

__ .....w,"""''--mmHg 

Other-See comments 
GZ Mechanical ck. GZ Meter Zeroed 

F/S Resp. ck Reset ck. 
Audio ck. Alarm Setting ck. 

Background Subtract 
[] Window Operation 

Input Sens. Linearity 
0 Geotropism 

i;;::::i-c@ibrated in accordance with LMI SOP 14.8 rev 12/05/89. 
D Batt. ck. {Min. Volt) ______ yDc 

Calibrated in accordance with LMI SOP 14.9 rev 02/07/97. 
1strument Volt Set __ 9,.,0.,.,0,.__ V S Threshold 

Input ens. __ ....,.A.IL__ mv Det. Oper. ___ .....J.OJL V at --~-·- mV Dial Ratio :::: mV 
---------

GZf HV Readout (2 points) Ref./lnst. ___ =50=0,__ __ / __ 5/J_:r ____ ., v Ref./lnst. __ ~2=00=0"'-__ / ;?_ Oo 3' 
V 

COMMENTS: 

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

REFERENCE INSTRUMENT REC'D INSTRUMENT 
METER READING* RANGE/MULTIPLIER CALPQINT "AS FOUND READING" 

N/A 
N/A 

•uncertainty within ± 10% C.F. within ± 20% 

REFERENCE 
CAL. POINT 

Digital 
Readout .........AQ.O.kcJ;illL 

-~40=k=C..Qfil.. 
4kcpm 

__ AQQ.Q;ill.L 

40cpm 

INSTRUMENT 
RECEIVED 

INSTRUMENT 
METER READING* 

Log 
Scale 

REFERENCE 
CAL. POINT 

Range(s) CaUbrated Electronlcally 

INSTRUMENT INSTRUMENT 
RECEIVED METER READING* 

Ludlum Measurements, Inc. certifies that the above instrumen as been calibrated by stand s traceable to the Notional Institute of Standards and Technology, or to the calibration facilities of 
other International Standards Organization membefS, or have been clelived from accepted clues of natural physical constants or have been dertved by the ratio type of calibration techniques. 
The calibration system conforms ta the requirements of ANSI/NCSL Z540- l- l 994 and ANSI N323-1978 State of Texas Calibration License No, LO-1963 

Reference Instruments and/or Sources: D 059 0 280 0 720 D 734 D 781 D 1131 CJ 1616 0 1696 0 5105 0 5719CO O 60646 0 70897 

73410 E551 E552 Gl12 0 M565 S-394 S-1054 T-304 T879 110081 Tl0082 Y982 

GZi' Alpha S/N Pu239 SN:7053 24900dpm Beta S/N ------------ Other 

G?" m 500 S/N 190566 Oscilloscope S/N ·--·-·---·------ (;:r Multimeter S/N 8~=0 ___ _ 

Caffbmted By~~ r~ 
Reviewed By:~~ M,e..Ko~ 

Date __ k rv.......-::- I ~ 

Date _--6,.:J..).!Wo'--'-•_._\~=..i.--------
This certificate shall not be reproduced exfept In f.ull~1hout the wrtt!en approval of Ludlum Measurements. Inc. 
FORMC22A 06/01/2012 Page of. 

AC Inst. Passed Dielectric {Hi-Pot) and Continuity Test 

L......~o_n_lY_,='- Failed: -=============-_,1 



Designer and Manufacturer 
of 

Scientific and Industrial 
Instruments 

LUDLUM MEASUREMENTS, INC. 
501 Oak Street O 231 Sam Rayburn Parkway 

325-235-5494 865-270..8962 

Sweetwater, TX 79556, U.S.A. Lenoir City, TN 37771, U.S.A. 

Detector __ 4~3~-~10~. 

Bench Test Data For Detector 

Serial No.A JcJ3 6 d Y 
Customer UNC MINING & MILLING Order #. _2_0_2_0_08_5_7-'-/3_7_8_;_6_25..:__ 

Counter l 000 Serial No. ___ -z:J.L:f . __ _ Counter Input Sensitivity ___ 4_8 ___ mv 

CountTime /-1111.,...,...... Distance Source to Detector / /4.-"/'--/ --'-...C,7----

Other ------------------------------------,-----------

High 
Voltage 

7i00 
~J 

QrJO 

1<!::u 
roon - I 

i 

Isotope _f~!J_ 
Background Size~ao.?t. 

Isotope··---
Size 

T .•. 

Isotope ____ _ 
Size 

Isotope ____ _ 
Size 

I ·-- ---
CJ /J23~-·--' ' t) I J {)$_9..:f._. ___ ,_ 

,--·-·-··· 

C} I 
111"{/2 

0 J 1-()!i_J[__ ! . 

(J 11-:J~ --±-= . j 

+-·-· ·-----.. ·-- -----·--~ 

-·· ·---·· 

[ 

-k-·----~-----, "-----.---s••-,--·-- ---·-

-·-----,--· ··-----·--
! 

--

i --- _, __ 

i 

Signature~ :z27~-- Date b ~ J:,,..._ < /~ 

O+he,r >\o-1-e,: ci-e.d<c.d ..,/iJNc., -O,...-z.·30/13 10 ("tit'ilO dp .... ) Source_ o ... ~-12-12., lt<tsul+ o., I 

c.r"'I.:: 3<-1"1"1} 3..,.,0, 35tOJ .H"2.S; 35.2.'-l_i 352.s, 1'*'*13"'1"15t l.362., .3'"1'3IP'c;; 3'-176,3 

FORM C4A 05/31/2012 Page~of 2 A.F:: ~ ~ SJ.'38/S"E!·'H, -::ti,<(1 {t:lt<. ..,.;+1.:.,.,s-~ 1,2.1) rFF,-::: 3'f76,3/'l'l80 x.100::: 36,'1% 
• Servtng The Nuclear Industry Since 1962 • l*'z.-
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Appendix B 
NECR EDRA Updated Correlation Data 

 
 

 

 

 

 

 

  



Survey Point 

ID

Gamma 

Radiation 

Level (CPM)

Soil Sample 

Ra‐226 Conc 

(pCi/g)

Survey 

Point ID

Gamma 

Radiation 

Level (CPM)

Soil Sample 

Ra‐226 Conc 

(pCi/g)

Survey 

Point ID

Gamma 

Radiation 

Level (CPM)

Soil Sample 

Ra‐226 Conc 

(pCi/g)

Survey 

Point ID

Gamma 

Radiation 

Level (CPM)

Soil Sample 

Ra‐226 

Conc 

SSPT‐011 4,575 1.4 SRSE‐GS‐021 11,705 13.4 SSPT‐046 4523 1.7 home‐014 10488 9.2

SSPT‐022 4,997 1.9 SRSE‐GS‐025 10,317 9.7 SSPT‐049 4644 1.0 home‐105 20401 18.7

NECR EDRA Updated Gamma Radiation Level to Surface Soil Ra‐226 Concentration Correlation Data

2012 Eastern Drainage RA 

Correlation Data

2011 East Drainage Area SRSE 

Correlation Data 2009 IRA Correlation Data 2008 SRSE Correlation Data

SSPT 022 4,997 1.9 SRSE GS 025 10,317 9.7 SSPT 049 4644 1.0 home 105 20401 18.7

SSPT‐033 4,997 1.5 SRSE‐GS‐029 4,919 2.6 SSPT‐053 5155 1.5 home‐112 5606 3.4

SSPT‐044 4,661 1.8 SRSE‐GS‐032 5,458 3.9 SSPT‐057 4829 1.5 home‐130 24105 28.5

SSPT‐055 4,394 1.6 SRSE‐GS‐034 7,054 3.7 SSPT‐061 5565 2.3 home‐146 8176 5.3

SSPT‐066 4,573 1.0 SRSE‐GS‐036 4,619 2.0 SSPT‐064 5070 2.1 home‐148 5697 2.5

SSPT‐074 4,773 1.5 SRSE‐GS‐038 4,434 1.5 SSPT‐132 4617 1.1 home‐149 4846 2.0

SSPT‐077 4,698 1.2 SRSE‐GS‐040 4,538 1.6 SSPT‐136 4730 1.5 home‐151 5169 5.4

SSPT‐088 4,982 1.5 SRSE‐GS‐041 18,331 21.9 SSPT‐140 4651 1.8 home‐153 5522 0.9

SSPT‐099 4,984 2.2 SRSE‐GS‐045 9,237 8.0 SSPT‐144 4131 2.2 home‐154 5186 2.5

SSPT 110 5 211 1 4 SRSE GS 049 11 335 10 2 SSPT 147 4131 0 7 h 155 4649 0 7SSPT‐110 5,211 1.4 SRSE‐GS‐049 11,335 10.2 SSPT‐147 4131 0.7 home‐155 4649 0.7

SSPT‐121 4,386 1.6 SRSE‐GS‐054 4,741 2.1 SSPT‐172 4924 1.1 home‐156 5064 1.5

SSPT‐132 4,773 2.0 SRSE‐GS‐056 4,696 2.2 SSPT‐181 4660 1.1 home‐157 5678 2.0

SSPT‐143 4,954 1.9 SRSE‐GS‐058 4,515 1.9 SSPT‐185 4473 1.2 home‐158 5794 2.9

SSPT‐030, Z‐6 4,557 1.3 SRSE‐GS‐090 4,588 1.3 SSPT‐189 4518 0.5 home‐159 4860 1.3

SRSE‐GS‐065 5,856 5.9 SSPT‐213 5077 3.6 home‐160 5121 1.7

SRSE‐GS‐092 9,377 13.8 SSPT‐215 4222 1.5 home‐161 5551 2.5

SRSE‐GS‐101 53,436 64.5 SSPT‐235 4190 1.2 home‐162 14628 17.1

SRSE‐GS‐103 8,150 15.5 SSPT‐239 4634 1.7 home‐163 4692 1.1

SRSE‐GS‐123 10,441 21.5 SSPT‐243 4317 1.3 home‐164 4461 0.9

SRSE‐GS‐198 13,661 25.3 SSPT‐264 4562 1.0 home‐165 4650 1.1

SRSE‐GS‐224 9,588 19.2 SSPT‐269 4630 2.0 home‐167 5588 4.1

SRSE‐GS‐237 6,159 3.6 Z4NSS01 4491 1.2 home‐168 5563 3.2

SRSE‐GS‐264 10,178 8.7 Z4NSS02 4680 0.9 home‐170 7166 9.5

SRSE‐GS‐279 5,104 1.9 Z4NSS07 4838 2.0 home‐171 4810 1.8

SRSE‐GS‐283 5,239 2.0 Z4NSS08 4567 1.2 home‐172 6388 4.4

SRSE‐GS‐288 4,925 0.9 Z4NSS09 4769 0.9 home‐173 5355 1.4

SRSE‐GS‐290 6,329 4.3 home‐174 6374 2.5SRSE GS 290 6,329 4.3 home 174 6374 2.5

SRSE‐GS‐291 30,731 34.5 home‐175 4939 1.9

home‐176 5291 1.2

home‐177 5821 1.7

home‐182 7526 4.8

home‐57 7577 4.6

home‐86 6206 2.9

tp‐103 7650 3.2

tp‐107 4781 0.9

t 115 5663 0 9

80

NECR EDRA Updated Gamma Radiation Level to Soil Ra‐226 Concentration 
Regression Analysis

tp‐115 5663 0.9

tp‐125 5628 2.9

tp‐127 6995 4.1

tp‐129 6246 2.1

tp‐133 8706 3.8

tp‐137 11143 8.9

vent‐103 3915 0.6

vent‐104 3565 0.9

vent‐112 4884 2.9

y = 0.0013x ‐ 4.4308
R² = 0.9165
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vent‐113 3791 0.8

vent‐124 4432 1.2

vent‐136 4155 0.3

vent‐147 5661 1.1
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G R di ti L l C t CPM 0 5 i h C lli t d 2 2 N I D t t vent 179 4901 1.4

vent‐180 4315 1.8

vent‐185 3800 0.8

vent‐192 3546 0.6

vent‐196 4039 1.1

Gamma Radiation Level Counts, CPM, 0.5‐inch Collimated 2x2 NaI Detector
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Appendix C 
NECR EDRA Excavation Control Grid Forms 
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Appendix D 
Excavation Control Static Gamma Radiation Survey Field Forms   

 

  



Gamma Radiation Survey @ NECR EDRA 

Static Gamma Radiation Survey Field Form 

.Instrumentation : Scaler/Ratemeter L- z,z f I~-....., 
Instrument Calibration Date: __ y~· -_,_L_-_,_2,.,/' ____ , Instrument Daily Function Check Performed: Ye.:..s 

I 
2"x2" NaI Detector Collimated __ Yes or -J<- No. 

Survey Area/Unit Decsription 1.}l?q},. GZ>/?A: ~ •i.,. I 
J 

l).,_,_,+-t,., It;.,~ t::/l'L Jv.--.-
Survey Point Coordinate 

Gamma Radiation 
Survey Datetrime Survey Point ID/Description Northing Easting Reading, CPM Comments/Notes 

o/ ,i,{.,, · I 2..--- -i.·~ 2,. t;- If"- J 2..s--7 '7<{7 1.3 7J--S- L/.A--'-

r7> ,? ! ----/ 1}( ii..( f(f / j 

~-, '1 - ( IS'Cj ·z.51-5" dJ yo tt0/( I 

~ /57- 1ro 1<srs I 

> 2-)'f 137 IY"'' \ 
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Gamma Radiation Survey @ NECR EDRA 

Static Gamma Radiation Survey Field Form 

Instrumentation : Scaler/Ratemeter L 2-,Z, l,( -f , Detector _5'--'"fJi_' ~---=3'-----"'tt;'-5.,__0-=-------
Instrument Calibration Date: 1./-/ vi}..,,, , Instrument Daily Function Check Performed: ye:, 
2''x2" Nal Detector Collimated __ Yes or -J5.-- No. 

Survey Area/Unit Decsription ,A/~ /(2:')l/2A: ,l:"""'- 2-. , r-- · J 
~ r----~+-, ~-7--------

Survey Point Coordinate 
Gamma Radiation 

Survev Date/Time Survev Point ID/Descriotion Northing Easting Reading, CPM Comments/Notes 
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Gamma Radiation Survey @ NECR EDRA 

Static Gamma Radiation Survey Field Form 

Instrumentation : Scaler/Ratemeter L-2,,,2,,-1/ ( -7- Detector 5/)A--3 :if 3D 

Instrument Calibration Date: _________ , Instrument Daily Function Check Performed: Yo/ 
2"x2" Nal Detector Collimated __'!L__ Yes or No. 

Survey Area/Unit Decsription A/~@&t: ~ -? 

Survey Point Coordinate 
Gamma Radiation 

Survev Date/Iime Survev Point ID/Descrintion Northing Eastin!!: Reading, CPM Comments/Notes 
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NECR EDRA Soil Sample Log Forms 

 

 

  



NECREDRA 
Soil Sample Log Form 

Sample ID SamnleDate Samnle Descriotion Comments/Notes Tech 
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Sample ID Samnlc Dal-: 

el>c> o I -NJ tv 10 -3-, i.,. 
t!:?-t/6?0 

£'l)t>t?2.. -5.5w lo -3-l l, 
e 110< 

,, 

H 

NECREDRA 
Soil Sample Log Form 

Samole Description Comments/Notes Tech 

J3.e.cl £,,,,,, 7 .# 

C - O 7 - S5'w Io -3-12..- 5 o '-1..f'1i s· /cbL t,..>,,,, f 5«J 
e II z 
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Sample ID 

{3'J)C-ll. 

€DC.-t7 

e. 7-o 1 
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e fi·o 1 
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Sample Date 
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NECREDRA 
Soil Sample Log Form 

Samole Dcscrintion 

JI.I tl &j-(,. 7 '?ff,< 
&"zs-i,.,;;~z,,, 
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NECREDRA 
Soil Sample Log Form 

Comments/Notes 
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NECR EDRA 

Soil Sample Log Form 

Samole ID Samnlc Date Sample Dcscrintion Comments/Notes Tech 
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NECREDRA 
Soil Sample Log Form 

Sample ID Sample Date Sample Description Comments/Notes Tech 
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lRRHf<'2W 
LABORATORIES Chain of Custody and Analytical Request Record Page of I 

PLEASE PRINT- Provide as much information as possible. 
Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: 

lYJf,J /..f Iv~ /(. .k:./Jt State: Yes No 

Report Mail Address: Jobt Le Contact Name: Phone/Fax: '".Email: 
/ 'K."4.':fl'~i 

Sampler: (Please Print) 

k</2°11·:::~tf s:, 
t:>! 

;tJ,. it7 I '?!i4:; . c;tr.., s,·, v "17 /l/4 
Invoice Addr~ss: 

V 

Invoice Contact & Phone: Purchase Order: Quote/Bottle Order: 
• l t ,l 

1 /17 tt)/,/ - iS1l'°C•-A1 !( i to --=-~"~ l. '1/ . . 
Special Report/Formats ..:.. ELI must be notified &l?!J&[h w@o@ [fil[§@(1[J~@u~IB Contact ELI prior to Shipped by: 

prior to sample submittal for the following: 0 ,_ R RUSH sample submittal 
Cooler 1D(s): em(/)~ for charges and 

:g>;go1 '¼. ..... 

0 i=" scheduling - See <( 
'iiCf")S ~ w t:, u Instruction Page 
1:s w "' J: "O Dow OA2LA 
O<(= ~ (.) C Comments: 

Receipt Temp 0 Oo ::::) 

OGSA 0 EDD/EDT(Electronic Data) 
- .. U)li:ol <( e oc 0 (I),_ 
._ §:;_$ C: I- ct! 

0 POTWNVWTP Format: <Pr- a;! 0 I- C s On Ice: 
.Cl a,sliil <( :5 D State: 0 LEVEL IV Ea..!::::a5 I- Yes No i E<Clg> '- w ai D Other: ONELAC ~ >I .. ~ w E ... H ,·-t Cl) 0 Custody Seal y N 

r{ z 
Intact y N 

SAMPLE IDENTIFICATION Collection Collection 
MATRIX ~< Signature y N (Name, Location, Interval, etc.) Date Time Match 

1..,.~.:::pr "l~~,:,, IIJ-17--11- v'' ' :, ::> 
~ - ... - --2 '\,,,_ ~ \, Invoice: Date: 14Sep12 SHIPPING: 0.00 

3 
'\.\, \\ 

Cus;1omer: 37727 Wgt: 5.00 LBS SPECIAL: o.oo IQ) Dep1: coo: 0.00 HANDLING: 0.00 PO Number: ov: 0.00 TOTAL: nnn 
4 -.\.,"\ \\, 

o.oo 
W> Svcs: GND PPD RMGR 

TRC K: 369201%2571782 :=-. 
5 -,, -I'·-.. _ ,· 

~ 
6 ",,_ ",,, .. ". '\,, ~ 
7 

'''--, 
'· 

\\ 
j::::::, 

I"·-,, ~ 
8 

"'"" I'·,, \ I~ - 0 
9 

~ 
, 

"\\. ,~ ,,,., 
10 

I" ,-,, \ It:::::~ 
- I 

Custody Relinquished by (pr.int): Date/Time: 

~ 
Received by (print): Datemme: Signature: fll\- __ . ",rt ,) ~-' /(1 -,2:;, - i2. t? /ir:t:; Record ti J{ f i/t';i". { :-i ;, ~L., 

Relinquished by (print): Date/Time: Received by (print): Date/Time: Signature: . 
MUST be 
Signed Received by Laboratory: Date/Time: Signature: 

Sample Disposal: Return to Client: Lab Disposal: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. Al! sub-contract data will be clearly notated on your analytical report. 

Visit our web site at www.energylab.com tor additional information, downloadable fee schedule, forms, and links. 



LABORATORIES 
PLEASE PRINT- Provide as much information as oossible. 

/~ 

Chain of Custody and Ana1ytical Request Record 
~\ 

Page Lot __ 
Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: 

IY1 wfl /\I€ C/2._ €D/<4 State: /{#J Yes D No 

R~port Mail Address: ;::' (1 t&,,'K 7 7 I./ .tJ tS Contact Name: Phone/Fax: Email: Sampler: (Please Print) 

51-~,Q,,,, /;"if :f;u-1"'15 / Co 3' o <f-7 7 ~/.,y ~fiO>?J 'J'?O -<i/1/ -J./J/../ '8"" 
e:; '7 e -e-n- ·-,e, ~ roly ,f..ce5Cl't(2 MWtffjfoW Ldlf 

i/(/q fvif ¾t12.,l 
Invoice Address: Invoice Contact & Phone: Purchase Order: Quote/Bottle Order: 

IYlwU- 13 T<!)Pkf-r:e ;d., CO ~6,j 1-c,.,e.$")7 , 4"70 -fill -'f,J ,, 

Special R'eporVFormats - ELI must be notified 
f 

£~[6 W@O@ OO§@Ull~§!ID Contact ELI prior to Shipped by: 

prior to sample submittal for the following: 0 ,_ R RUSH sample submittal 
ero/1)..ig for charges and Cooler ID(s): 

i=-:g>;go, ._ 
0 <( scheduling - See ·-en o >- ' w t:.. Instruction Page J!l 3: Cf) Cll -- u C 1r.; (I) 

~ :c 
Dow O<=~ "C Receipt Temp 

~2LA ~ 0 C: Comments: 0 Oo ::::l 

OGSA 
.._ .. cn1001 <( e oc 00/EDT(Electronic Data) 0 <D ,_ s:-._§::,!BC 

~ I-- crJ 

0 POTW/\NWTP Format: ,g~~,~ ~ 
E s On Ice: 

~ :J 

D State: 0 LEVEL IV Eci..,_ - I- No ~ E<CI~ w cil 
Yes 

D Other: ONELAC ~ >I " w E ..... H N (J) 0 Custody Seal y N 
N z 
I 

Intact y N 
SAMPLE IDENTIFICATION Collection Collection MATRIX ~ Signature y N 

(Name, Location, Interval, etc.) Date Time Match 
1 ,/ !!:tJC-c,l-1Y.fw /0-3 ·'(2.. //00 5 ~ 
2 kDC-03-rv5 w l i { I If" ..s r/ ~ 
3 eDc-o7- s.sw tt / I Z. 7 s / (Q) 

nnn 
4 E/Jc-053 l/30 5 r/ (J!ilJ I( = 
5 t::LJC·O e;-s·sw / I 'fS" _'5 J -

j( ~ 
6 eDc. -11-551;.,J /2CJD s ~ i~ ii 
7 cJ)C~/3 w / I /2/7 ..:s / I~ 
s eDL -r5-tv5vJ /l)~t/-12 (3(0 / I~ 
9 f!.DL -f7-N.SW 132. 7 s ./ I~ ,1 

10 e))c - i c; -ll./ 5 w l( /'{7-0 s v lt:Jl -Custody ~uished by (p~~ Date/Time: ~nature:, J Received by (print): Datemme: Signature: 

...,..-v-~ ': -rr:7 , i /-Z. 7-12. t.f?._/<[C() .,~~ .I A _/I 
Record uished by (print): Date/Time: Signature: Received by (print): Date/Time: Signature: 

MUST be 
Signed 

Rece1vea by Laboratory: Date/lime: Signature: 

Samo!e Disposal: Return to Client: Lab Disposal: 

In certain circumstances, samples submitted to Energy Laboratories, tnc. may be. subcontracted to other certified laboratories in order to complete the anatysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

\licit rutr- \uah cita ~t 1A1u1u, nnArNul..,,h ,...,,.,,n'\ f,,.,, .. ,......-4:,,.1;+:r.. ..... ,..I :,...1,,...,..,.._,..-.:.,.._ ....J- .•• _..1,..._..1_1.-,_ 1 -- -- 1-



Chain of Custody and Ana)ical Request Record Page,L of J-
PLEASE PRINT· Provide as much information as oosslble. 

Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: 

/Yl/;Jl-f /ir;-(!/2... Gl)IZ/f State: Af M Yes D No 0 
Report Mail Address: /)-6' &0 x 7"7.:../t:J/,8" Contact Name: Phone/Fax: Email: ' Sampler: {Please Print) 

"'&f ~6aef5p1 : ¥ / C:..6 :;?0¥177 ~7 Le-e.l"ary / ff JI) ·97r-43GI %"7 ... ~c:JtJYie! f'l'l.wtt-1 <dw~~ fV4f-.t~ -i{r-d..._ 
Invoice Address: Invoice Contact & Phone: Purchase Order: Quote/Bottle Order: 

frlv/1-, At'o,:;,,;itdJ, t'~O -r;: by kfr.rrl 17 t; -?7J-'f3 ,, 
' Shipped by: 

Special Report/Formats - ELI must be notified &G:!l&l1 w@a@ oorn@@rn@'u'rn@ Contact ELI prior to 

prior to sample submittal for the following: 0 Q) R RUSH sample submittal 
~ co. tfl .c for charges and Cooler ID(s): 

i'.=' :!:!>~01 -.... Cl ~ 
scheduling - See 

·-U) 0 >, 

J!S:oo m ' 
w u Instruction Page 

C (n en :c 
Dow 0A2LA 

0<(151Q ~ 
"C Receipt Temp 

0 C: Comments: ~ .. U'Jl~I :::, 

OGSA 0 EDD/EDT(Electronic Data) 
0 <D ,_ <( 0 oc 

<t' 
... 

.. <D c:: I- (ti " 

0 POTW/WWTP Format: 
Cl> I'- 0 

rt ~ 
r:: s On Ice: 

.a <D ro :3 
D State: 0LEVEL IV Ea.,_ - f- Yes No ~E~I~ w 7G 
D Other: 0 NELAC ~ >I '- w E 

~ 
... H (J) 0 Custody Seal y N 
z 

Intact y N 

SAMPLE IDENTIFICATION Collection Collection \ 
Signature 

{Name, Location, Interval, etc.) Date Time MATRIX ~ Match 
y N 

1 

1:::/)C' ;;.1-tJsw ./ 10-l/-lZ. Ir, ')..G;J s· ~ 
2 £Dc-Z3-J\IStJ /0·-3'-f2. O!/S3 I ~ ~ 
3 

,'"<DC -,2? - ti SIN /O-f!--rz, tJ'f I 2- s / \Q) 
nnn 

4 €0£-DS4- 097..0 s j ~ It = 
5 ED c -os--tJsw c.1938" ( 

"--" 

ti <; ~ 
6 ED c, - 'J..b-N 5"W I I c.f-{) s 11 ~ I{ 
7 EDc.. ... 1.7-Nsw 13).0 ~ .. / ~ i l 
8 ~ ' ~ --- 0\ 
9 ~ ------....: ~ --10 

~. 

---... ~ 
,/, -..... 

Custody mquished by (pri~ Oateffime: 
Sign/~ 

Received by (print): Datemme: Signature: 

',0"'7\,..~ }~ if -Z 7- ,,, l, /''-' IV(!)O 
Record Relinquished by (print): Oateffime: Signature: - Received by (print): Date/Time: Signature: 

MUST be 
Signed 

Received by Laboratory: Date/Time: Signature: 

Samole Disoosal: Return to Client: Lab Disposal: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. ·An sub-contract data will be clearly notated on your analytical report. 

Visit our web site at www.enerqylab.com for additional information, downloadable fee schedule, forms, and links. 



Chain of Custody and Ana,·7cal Request Record Page_ ~ ot _J_ 
PLEASE PRINT (Provide as much information as possible=.) ______________ _____, 

Company Name: 

,] {( !// 
Report Mail Address: _;., . <, 

Invoice Address: 

Special Report/Formats: 

Dow 
0 POTWM/WTP 

D State: ------

EJ EDD/EDT(Electronic Data) 

Format: ____ _ 
0 LEVEL IV 

Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: 
~ _; 

,l\/ 
l ;.; 

Contact Name: Phone/Fax: 

Invoice Contact & Phone: 

1-r-.:,, . ·/ 
t 

s o. ~ 

0 
i=-
<( 

w t:, 
I -0 

u C 
:::, 

<( 0 

I- cii 
C 

State: // lf Yes D No D 
Email: Sampler: (Please Print) 

Purchase Order: Quote/Bottle Order: .. 
R 

u 

Contact ELI prior to 
RUSH sample submittal 
for charges and 
scheduling - See 
Instruction Page 

Comments: 

Shipped by: 

Cooler ID(s): 

Receip!Temp 

oc 
D Other: D NELAC 

~o (/)£ 
~m}?OI a3 
·-> o >-cu L9 Cf) Cf) cu> 
C (r.i<n> 
0>= i@ 0) u> 0 oc 

..... <Ccnl-- :s.: 
0 ~C!JI C 
lo.... ©2 c: ·c 
]o..cuoo 
E~l16 • 
:::, Q).=:Q) s 
z.s_<CI gio 

I- :S <( On Ice: y N ------

SAMPLE IDENTIFICATION 

1 
(Name, Location, Interval, etc.) 

... r--
. - - 1, 

2 

4 

Collection Collection 
Date Time 

.. 
~ r I 

E >I cu 
Cf) 

MATRIX 

" 

I- s w -0 .... w Ctl 
Cf) -0 

C 

Custody Seal 
On Bottle y N 
On Cooler y N 

Ctl 

u5 H Intact y N 

1<~: Signature y N 
Match 

\/ ~ 
I·- i 

1·. g 
, •. nn 

--·-- "" ~ 
1···,,. I Ref: 3??27 

.. - ..L.,-i---+--+---+----------~-3)--------t ic:::5. 
1--= 

I~, ~p: 
i--6-:------------+-----+--~~~...,-,+-----1---1---i----W/ 

r-:-------------1----+----·-.,_+-l·-~-----1----+--I----I/ 
7 ·······--, .•.• ~ .•• "· 

10 

Custody A r'i'.'.tqu,sh:d ~!-t'.nt\ 

Record 'R;ii~~~ished £/tp;;;t/ 
Date/Time: 

,i '--/ / :-,,"·"" 

"Date/Time: 

.,,. I"--.,,. 

Date: 1 W. . 4SepJ2 
gt. s.oo Les 

DV: 

Sics: Prtg:iny O_VERNJGHr 
. 459.J 1687 2327 

SHJPPJNG: 
SPECIAL: 

0 HANDLJNG· 
.OQ TOTAL: • 

I 

Received by (print): Date/Time: 

Received by (print): Date/Time: 

~ 

~ 
0. O(i 

I~ o.c,o 
o.oo 
o.co ~ 

@Tu 
I~ 

lc::Jl 
Signature: 

Signature: 

MUSTbef---------------------.-,.-~~~--,,i~~----~ 
S --~~~ ~= ig ned Sample Disposal: Return to Client: Lab Disposal: 

;:,1gnature: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, and links. 
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A VM Environmental Services, Inc. 
Field Soil Sample Gamma Radiation Screening Form 

NECREDRA 

Instrumentation Scaler/Ratcmeter i.2:.?.:!:!_:1/:' tfi'"l!_~-- Detector _l__l/.t/--;20 f::: 2 '~-----

Instrument Calibration Date: ---L--· .. ~=---: .. =·····----------------· Instrument Function Check Performed: .~ _ 

I Gallon Soil sample in lined 1.5 inch thick lead Ring (collimator) with 3 inch thick steel bottom shield 

Survey Arca/Unit Dccsrip1ion _jJ£.t;_!!-_t,?j)__fA:::. ____ ~~C.ff{ic:i._~_L:_ln, ~<f X: C... ' 

Dateffime Soil Sample ID 
609 (559-669) Kev Gamma 

Radiation Counts Comments 
C'P5M 

it1 -2;;.7 
tR-/l- e/uV/lv- '2,itjO 

ic-2,-/l,, ~-Sin/ 2-~ /JL.:.-&- :,2/t?.3 
{l /JC3 ,OL,y-1., 

/(!');2.-12/ €Dc~o1 / cl' e 7· 0 ' i!;,h-? 
L'.... 2 ·O l:L-~Jo/ e"'2£) It> --Z- -/ L,<2. IJ, I 7 I..JJO 

e}) I 'd /o--2 .. -l v c-02, S'6 e t-1 
ltl3 L2-0 f4.:/y ~ 1~2,7 10 --;)-I 2,;. C,,> lj 2. I 

10-2..-11- If; DC-OJ 100
1 e, 7·')...t d 

13S7 L. 2 o ;:f-i(V €...-tJss 
I 

' {O --:;_./ l., (2 11'2., 
10~2,-(l, rEDt-Dt/- / 1s-0

1e s·S-' d 
3033 > 2_.o fc.1r e l3'is jr-..-2,-12,, t2 /Jj', 

10--2-1 \....- e.DC-DS", 2.00 ' e s,ol 0 
39'/S- ) ,2.0 pqzr-f'_ I< ~I lo -2 -1 l- t!? 13 I..J"') 

lo -~-12, IEDC-o?/ Joo'~- s:0
1 c:L //,9(.,, L._ 2..-0 pLt/y e I-too lo -2- -12-- e 16-S-4 

/V· l -I 2-'° J40o/ 
E7>c--o~{ 3Jc i e S·s"' d 

f"!,-2--11, e o~ lb 62- 1_2 ·C> C~<.·11-
/o 2-12..---- t;; I) c---o:r '{" o' e s-; s-1 J lt/&'1 L 2-o ft..ld 
f) ILi /'1 (c ··L--< L-- €/'-/<> µ 

/0-2-fl.- I -I 
L2-o p6:/y CJ) 0 '/- e_i-~ /gc}J tO I <.h V- {-I 1 :)O/o,:2---1'2.,-CZt't<>7 

\ 
' \ 
\ 
\ 
\ 
\ 

\ 
II ----· ~ /) --· \ 

Technician Sit,'llature ___ _/'~_ _, Reviewed by ti Jr;z;,t::;.. /1 --

7D Mb 

'[v La_fo 

7o l.:,,b 

-r;,. le.Ct, 



A VM Environmental Services, Inc. 
Field Soil Sample Gamma Radiation Screening Form 

NECREDRA 

fnstrumentntion : Scafer/Ratcmeter L2 4l,LiL ~o/ ?::_: Detector L.?./1/..-b O ;&t 2 '7 -53-?1__, __ 
Instrument Calibration Date:_±..-il·.,,. /2..- -···-·-·-···' lnstrnmcnt Function C'heck Pcrfonned: P:$ 
I Gallon Soil sample in lined 1.5 inch thick lead Ring (collimat':!1,. with 3 inch thick steel bottom shield , ~ 

Survey Area/Unit Dccsriplion /1.i€Z/l- /:3{})/l.4 _j;::Cef/ .LJral" Ac~ t?.k,/,J 5¥C/4 7cr'v'L., 

609 (559-669) Kev Gnm!llll 
Date.1Time Soil Sample ID Radiation Counts Comments 

CP5M 

lo ~J,..;2,, 
R/tiv,~ J'/V 

() {j'J'f? :2.9'9 
io-J,..IV {2vt e.lO-vi. .fo , · / J,D /£c/t7 2l~t 

c:>'1:Jt,, ,zoqq 
10-J -12,, G))C-ll 

1 
5l;.,o1 a -z.g' d -

(8-'fi? L2-0 P6IV To e tJ9oo /0 -J .,,, J_ (? t) 'l U> 

/D -J .-fZ,. rzDc-12. 1 .552=>1 e z:.. g- 1 d tlS1 L 2 ,o pc;,,/0 @. tJ?>t lo - , -<L C:? OCfJO 

l<i.,.b 

/O -:)-t2, f.,..Dc-i.3, lt>o 
I e 3-~1 d. 

fl~r- L2<> pC./7 To ~J, e /Do5 ,0-3 -o Q "'1..:1 S-
/o-J-H.,.. {Z' J)C,:-fl.f I /,fi> 

1 e i./o I d 
( t./1.f 'I L2o pt .. :jy e 101) Io -1 -11.., t!2 o"J L/ <::J 

/() -3---1 2.,. t;:l)C··PI -NSI,,.; / ¢/ ,Af..,.,..fo!. ,f'N,tJ;;.•( 
l'fO~ L2.Z)~I~ 7o LcJ, e. I) 1./0 IC>-7 -t 2-, (? /I t!'O 

re --)-IL. Coc-o i,-s5'w, J13,,:fh s,.t._ LJ&.it sz:>' 
I §" ?j ,5"" L2-D pG./~ e Utf'i /0 --_j-fl,.,, (? I{~ 

ft? ·J-12- €DC-03 .J.)JW, /5(:s-i:k-we:;, (( /oc/ 
llftk"' L }.o p4. f&/ 'To &..,l,, 

P.BS1 IO··J-1 L Q IIIJ 

/{£) ·J-12- e D c-0 1,.;s::stJ , s 'Sj'~ W"-H 1'3-c,d //....{,.,.) L 2-0 pt'(y To L~h 
I/.;;, it/DC, lD -~-L 1- CE. 112-"7 

/0 .• 3-ll, E.DC-bj'-'S.Si...l, ..5 St',J.i,_.1..u,,1 ,3sz,I I S-( l.,. L.. 2.~) pG:(c,/ e,yu) /0--)-fl,.{O 11\<r,-, 

/b ·-j-11-, E Dc-oc;-ssv I s· S";',,k t,J,:.,,I( f L{oo 1 
l j;';:2.c7 L 2-0 pG.:/r'To &-b (:.142,,,y /o·J-12,(.? WI\ 

/e -J .,., i- ,;;;Dc-10--ssw 1 .s s id.k._. waJ(, !fSv1 

IC,D ~ L2·0 pG/0 -'° l'l~ 5i:'. llV}-1 ie. II S-L 

Jo-J-Q t])c-,t -.ssw 
1 

5 S1ck-W.c,il I s-ocl / 9 /9 (_ 2.-o pC.:/
6 

-re L..c-.b 
e. ,4i;t, fO·-J.-1.1..P 12..bO 

le> -J ·-I 2..- CD c-ll ~ssw ( s s/J,,,_w,4,1/, 557>1 

17S-fr"' /4. 2 ·O pLiy e,va ,cvJ-12,, tO l2DY 

10 -)-CL €DC-ls -5~/,,J 1 .5. S i.J.>--~if ,t.cc1 
ll.o I <:, :.?_ ·O pC:{y ~ L7. b e 1S-t1} /D-]-/t (? 12 I 7 

lo -)-IL C})c-;L/-SSW; S" .!'i'J.L. t,J,d( l tGZ:>1 

J537 ~ 1.·D rc:rv· e IS7t"' 10 -cl~ I 2, C n }.,. r-
/} /I 

,_____.. ~ NI. , - i----

Technician Si1,,ma1ure / j/!.~/1_ Reviewed by - /!~..-:::-;,A/\ .. -



A VM Environmental Services, Inc. 
Field Soil Sample Gamma Radiation Screening Form 

NECREDRA 

Instrumentation Scaler/Ratcmcter_ L 7-"2,7,.,/ .I( C.ff79 24 ·, Detector L, i/f'--,Zi:> I/:' Zf:S~ZJ ___ . 

Instrument Calibration Date: ---~-:::-:./2,_'.'lk:'.'.____ lnstrmncnt Function Check Perfo1med: ,/!,."ef..i_ ______ _ 
I Gallon Soil sample in lined 1.5 inch thick le~d Ring (collimator) with 3 inch thick steel bottom shield 

S11rveyArea/UnitDecsription_~il,t.:._Q1.•f?/.i1.;;:;c~ __ C/4a1.111A,._r:;;_;<c_c;_,~!5.:.__~-__ __ _ 

Oaternme Soil Sample ID 
009 {559-669) Kev Gamma 

Radiation Counts Comments. 
CPSM 

ICl-t/-1 ~ /J(c,~/c- 31(,,, 
e1v;< :to< 
/0· 1/-f "t- /-e,,/tz,,,.~ J.:,-.j 2,o M.v· Z/t)i7 
erN1 -:;iOC,J 

/P-t./~ I j/ 
V 

,,,_. I I /CJ- '/-Ii., t. 2-t' ;c.i/y I:;-''-" ~ 4-b e ;·v-tff &OC-lt:J I 70 0 ,@ 3,,, e , z.').o 
/fhl/- 12.- (;; DC -I td 1 7Fd C 'f,c/ 

/'fOO L2-upl/r· e1~s"" Jt?-tf'-rv Q 12--30 

/0 ~if 'IV' i3'DC- 17/ f?ot> 1 c!. 7·t>' a,,.,,4( 
/CJDa ~ 2-o ~ly' (,P t.,--b 

/::> 13 'f:O /0 -I( # 0- 8- I J 2,,t.,, 

/O/l/-lv £DC_ ~Cj ycc1 e ,J-c;I 
/8"5f L 2-0 pGYr r,b £~b / . 

,0 /1y#j lo-t.f-tl--{!_ I>~ 

/0 •f/;{'2,-- C/)C-2.--0 I o/f'l>' <£ J .ff 
/?Jo/ t..2-", pG:./r e_ i'f I() /O··lf-t 1- e Orf"' 

lo ·-if-ti,,,. €1)C-lf(',.,,r~ 1 e f·,> 1 
~/.- ;'for L. <D ;('/,/ Q... ft.fs'9 10-¥-12- e. /t/tf9 

/o-tt4v e:;JC-2,( I /0001 Q tfo I 
/l,:S7 / ? . ..:J PC.IV '10 t .. ~. e1sn )0 t/ 42.,,. (? 15"'-I ( 

'Jt ,.:;- • I 1.-,- t(c; .. 1£_ ;t. 'JI 
Ii> C>R'~I 

1o ·S>t i, 11--i '2/th~ ~" f • 1 Z·D plt/g' -:2- 2 If' 
e tJtf".rt? ?-Id. "7 
it?-!,-11./ Eoc: JS'-/Jsw / /VCYik {;~N/

1
;7a:>1 

I -:J.-,D z 2 ·D f6.:/~ (P L4~ Q_CfocJ /o-lf-lJ.. € I] I 0 tJ 

lb -S;r v (!;})c-tl.~5SW /f,!)!,'ifk s,.L,....1.,X,f(/Jscl 
I 3, I L_ L,<0 /LY!{ 

O'i/t) to -,r-,,.... e IJ t7 

/o ~il- t:lx-17 _ rJSW 
I 

rJ°"/.\ ~,-,/.Jw.,:,,4-f,ffa/ 
l8'11 "-2 0 f4k °7?' tub 

~o/1'1 /o .Lf-n., @. 13 z..7 
10-s-11, [:;/)C -IC, -;Js.,}, ~ ff,f;,_1,.Je,.fl 

I 
o/'Ot,f 

/7'1& <::_). .c ~Ir ·10 &ib ,.,,.._ -.· ' 

wO'i3l> /0 --<{-{ 2., <2 . .., .... Z¢' /3/:2-= 

(0·~--11,...;, e:n c..-2.D ·-SS'i.J I Satrt S','d.L ci):-41,r 'ffi/ 
I I I I L2:o [L:fc;/ (J CJ'/lfO /f) ··lf-12,, e Nif 

{ D -S---f 2- El) c -18' -Ks 1.0 s~ Siiu:.i->'-1 <, r-~ / pL/r il/05 z l·u (::/Jfff 10-4-f.l..(2 ft,,, Io 
/o ·-S,-Cl,.. eoc -'),/ -j'!/_5'V I t\.)o-(4,t {',:;l.._t.,>,:;.i ( / /OCO i:;-7t <::2-<;) ;:1-~1r /0 uk '°' (!&(,';' 10 -ff~I~ (i) /(..2.,(,., ,.. 

//J I 

Technician Signature ll~_ , Reviewed by ~--··· ,<{. 



AVM Environmental Services, Inc. 
f'ield Soil Sample Gamma Radiation Screening Form 

NECREORA 

[nstrumentation: Scaler/Ratometer L 2,Z2/ . .ft: t:Ji74;t-_ Detector . ·LJ. ;?.½f L~/4/.-.ZCJ :D. _2"7,g73 
Instrument Calibration Date: ',( ./ / ~--:L.Zc: ... _,_ ··-······ lnstnunent Function Check Performed: ~-·-

I Gallon Soil sample in lined 1.5 inch thick lead Ring (collimator) with 3 inch thick steel bottom shield 

Survey Area/Unit Decsription ~~.:;£_'2!.f.~{_/j_~_ d..ui.1111.£~ _ t!liJ.q,,_~#'Yl , 

DatelTime Soil Sample ID 

it>-l -·l 1,,,- C/)C, -2-l,. I /OS?> 1 e_ 2 -5 14 
e ()'/37 to -s---1.}..., 0 1010 

/o ·-G, -ii,,,, 

(£.o1t./"f 
(ff"l) C - ;l tf I I /j'7> C?. :l,' cl. 

to -S--11,,,- e to:]o 

/0 ·"l, /2., f.::::..""7) C-2,CP I I 2.<b i (2 3 • .::/ d_ 
e tti,o to -r:--12.-,e, 10'-11 

/O 4·- ll.- e:bc.---- 2 7/ /Joo' e J·ci d -
(:' /0/1£' /'f; -s-12.. C.. /oSS-

Jo-l,,li...- t7Jc.-·-2.fi' 
1 

,~sc, 1 e z·s1 d -
c.) to2.--r' to. ~-n .. ,Q 1lo3 
/0 ,,,, ,/],, €l)e,-:z9 /c.{-oO I' 6!, 2-:rt ;;t.. 
e I o]J Ir> .-f-t 2., @ II ,.s-
10 -(#o.., el) C --0 'f t s-r.:::>1 f<-.c.. ex · /-d t. '>1 

ll /61// lo-!-, '2.. lP-/'·{(V 
/0 --{.,.{'),,., t:T)C:- C>.); 2 o c,I Re -5-¥:.c., h::. t.d 
@ it>J"D /6 ~ -f> .. , Q fl/ 3 r 
w-i-12,, €Dc-oi / 2.c,n.:,' e '/·-:,-t d · 
e,,o,ct I to -S"-f)..-<2 l'-Nl--

609 (559-669) Kev Gamma 
Radiation Counts 

C'P5M 

"Z 21!'7 
;1-l!Fl,/ 

/;?ot 

5S73 

'f27I 

l ]O ( 

ISD3 

/70..J 

10 -y-ll,, i c;DC-2,2 ~fw .>0<-'h-t ~·.1,._.1..J,~((,lvst, /7) L---
(£ t>?SY 10 ,,,.r,t 'l,... e 01I·<1< . 
/o-i'-11-- C:Pc-2-J·~/J~t,v, I\JMl.i fr,L.._w,.H/1111,, 

(L 1061, 10 ~-o .. e "8'6 

) /,.. ~J 
Technician Signamre / {,,~ ~ ' Reviewed by .... ., ___ ' .... ----·--·-·"'"-·----·--·---------··-·--·· 

Comments 



AVM Environmental Services, Inc. 
Field Soil Sample Gamma Radiation Screening Form 

NECREDRA 

J11srrnmentatio11 : Scaler/Ratemeter /_ k 22-/ _ ft ?,J'7ifj 2--;-'Dctector _b_!:{J:/_-:_2£:.!JZ. 27 53-?=3>-·-·-
lnstrnment Calibration Date: ,-,/ 2/ Instrument Function Check Perfonncd: _2" g.::_ __ _ 
I Gallon Soil sample in lined 1.5 inch thick lead Ring (collimator) with 3 inch thick steel bottom shield 

Survey Area/Unit Decsription ~f .}) /'~,//:I."'!;/'== ~-•£.-_'{'x:,cn-~~ 

o!~-:J 609 (559-669) Kev Gamma 
Soil Sample TD Radiation Counts 

CP5M 

w-1r/r2.,., e;:pc,2, 7 -t,/.JtJI J.1«"1 J, "de... l..}:,l/,. /t((/(.' 

/70/ L..2,c;, pl~(ey e 107,.3 /0 .s:,-n.. Q CJC/t")..-
;o .... 6',.,, L,,- ~t)c-2.S-1 

12-c,o ' e t.t,)-ld. 
L2«::'?lL/<;(' 2../oJ e ,<,,,'f" IO .-5--- IL,., ,-> /t:l l./0 

Comments 

lo ..... g- ... , l- /F/)C-2..l,. r 12.se:/ c. t.{-o I d -
:2 3 ~c, I:::. 26 pl._/y e 1112,, to -~-IL C /atf< 

lo .... 5--1 v e;J)c- ;i. 7, tJoo' e.. s-;:;-'.J. 4171 '72-0 pcV~ e it 1,.t;:, /0 ·§-i 2-- e /o-s-o 

ft:> l/4); 

7= L-,q_.J,, 

{/) 1i -1 i- IZDC--ls- tJrr:I te ,,-o' d 
210.S-- L i ·o p6:/r-G,,~ 10-{:-f._l~ e- ID r1 

lo--rtl- €O '-· 25:"" ,,.µJw, /lJ;;,v11,t. s, <i.e r,1,:..f( ,ticc1 

/902- L 2 ·O pe.:_/v· "7= L~ 
(9,,.../ J-1 I to ,.,8--r 1-- e H<-/0 
jO ·f?-( 1.-, €DC-2£.. .~ Si.J , S .:;,d""'- !', u.... t...c...111 I~ 

1f'10 L. 2.-0 pC(ly 
€ I vl.c (D ··fi"-f l- Gl i()o 

/o .-;f-rf 2/ fZ"/)C-ltr-5.5lJ ,fl:,V'tt.. f,J..._ (),:...({, ~· 
/CJc)? L2&pL,.:/y 

l'2-.31 /D ··fr· I l- (;:_ 11n:. 
/0 ··J-1 l- {;]) l-O I{-· .$5 WI Jc>~·tk S"',:sk_. v.t(, t~--d J,S-&O L 2-ofL-/y 
l°/~0 10 .-g---l l- e o<;3t) 

/0 ··$'"-fl-- (E" DC-o5"-t1JSW, JU,vh. rd.-.t,.:df, 2cc, <::_ 2 a pC.,:ly - L4/J ltf 'f fj- /0 C:,. I L!jf(' /o -8-tL @ O"'j'~ 

10 -f-1 L El)l-o, -SSW ,JoL,114 s,-,/e_J.J,,.I(, 2s6 
IC:,<.., ?-- Li.-cpG/y e_, I !....,--S- /o -8'-( l, t£ 6 91./J 

/0 -~-12 /;:;QC--27 /Joo1 R..t... ~KC.· fl) t.-;;'~. 
'2,1c,7 <... 2 ·O ?G: (y--· ~ L.?d, / e,2-,~Lf f!_ O,oi.) lo ~-IL. 

/o -[?~ti- C: D C-2.. 7 - Nfl.J, IV<rYI\\. !i ~Jl,..t.36cl 
2-D /'7 L 2_ .o pt'--{'jf ·70 l4.b e.. J'.no to -&>/ 2.. P I 3 2.,o 

lo ·r ... 12..- ~~Jr:;/ I 2y'{/ e l.!d7 . 

/1 I 
, ____... /) 

· · s· · fl~ Reviewed by Tcchmc1an 1gnature -~- ____ -· ·-··- . ·········-····-··· P'~~ 
--,~ 
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Appendix G 
80-ft Triangular Grid Status Static Gamma Radiation Survey Forms  

 

 



vu-u Ir1angular Grid Status Static G 
NECR EDRA amma Radiation Sun 

,lstrumentation: Sca/er/Ratemeter_i. 2 21/f·).. 
I -:-----'--..c.._-=:_,Jf_::2,~5~· i~o'.!:2.'f , Detector 5f'_lt ~7 :,· tiO[rr}..2 ., ] c.) 
nstrument Calibration Date: t/--/ z '( 2.,,, '1 

2" 2" N / --·--' lnStrument Daily Function Check Performed.·~ -.'I r x 1 al Detector Collimated v u . No - -F-'-L--
- reso1 

I Survey I Static Survey 
Date/fime 

1Coordinates,NAD83, NM West, feet Gamma Radiation -
Point ID Northirn! Ea-::tina Read/nf!. CPM Comments/Notes 

Jo-S-f"'L I 1,696,423.4 2,524,250.6 4L/o:I 
10-.s- ii... 2 I ,696,492. 7 2,524,370.6 l/'l'-1 J 
lb-5-l""c.. 3 1,696,492.7 2,524,290.6 t/'H{, 
/0 ..-5'-1-Z.. 4 1,696,492.7 2,524,210.6 :5'ti V -~" g13-5<t' lJ'r {)~AA-' 
,o-s--n ... 5 1,696,562.0 2,524,250.6 </1/9'9 

,. 

lo -f"" t'"L 6 1,696,562.0 2,524,330.6 l/715' 
/1) -s-- 1"2 7 1,696,562.0 2,524,410.6 L/SIJ 
/b ,5"-i"L 8 1,696,631.3 2,525,330.6 'tSi 1 Slo,oe- c}F o.~.,,.,:,.a,_;, <!. hc,,.ri,1'1 i>' J 
JD .. '> • rrz.. 9 1,696,631.3 2,524,610.6 37<go 
JO-t:··lL. 10 1,696,631.3 2,524,530.6 :)f&i79 
Jo~- S' - ,.,., - 1 ·,;rrJJ . -... · -- 1,696,631.3 2,524,450.6 Y~7'f ftri/ ~-

ill· 5- (2, 12 1,696,631.3 2,524,370.6 f1'$'!'-I 
,o~-5 l'L 13 1,696,631.3 2,524,290.6 <{G,;J_ 9 
J() • s~ - l'2- 14 1,696,631.3 2,524,210.6 soae; 
10~ .s--n ... 15 1,696,700.5 2,524,250.6 '-19'17 
1n -s~i'2.. 16 1,696,700.5 2,524,330.6 l./c./:e 1 
/c-f'---f!L 17 1,696,700.5 2,524.410.6 V'f31 

10~,'S~· F2... 18 ... -}·,696, 700.5 2,524.490.6 '/JD 2. 

/0·5'-("Z..._ 19 1,696,700.5 2,524,570.6 4'117 
iD ·--~- ("2- 20 1,696,700.5 2,524,650.6 </h73 
/ti -S"-12.. 21 1,696,700.5 2,524,730.6 3'70(:7 

JIJ -s- /7..... .•••'r,t~i·'l:·fj.<·•-••·· 1,696,700.5 2,524,810.6 ;../Cf'17 fl>·/ .,5;. . ., /I 

/o · 5"· l"2.... 23 1,696,700.5 2,525,290.6 '/S/1' 

,,,, ·· .r-- I 2- 24 1,696,769.8 2,525, 170.6 '-l.3 "~ 
/o··S· / 'Z.. 25 1,696,769.8 2,524,850.6 'Sdee,( .0, Jc I. & .... ,/::: _ tc,:,k S,.,,,ipk .S "sot A-4.. 

lo· f· /2... 26 1,696,769.8 2,524,770.6 ~ ~ 1l6.S7 
/0"~-l'L 27 1.696,769.8 2,524,690.6 'It:.. b.S 

/0 f· i7... 28 1,696,769.8 2,524,610.6 '-/Dlf O 

/P ~· S" ··t2.... 29 1,696,769.8 2,524,530.6 £/31 I 
/0 ·-$" - / '2- 30 1,696,769.8 2,524,450.6 1/7 'Is 
Io -S-·· I :2- 31 1,696,769.8 2,524,370.6 :TO </7 
/() -.r- tz._ 32 1,696,769.8 2,524,290.6 '-/f 2.7... 

.·, ·-.·. ]ii.£';_ L/ '1~1 
., fl ( I. 

ID -s-n .. " ... -
1,696,769.8 2,524,210.6 ::>t-+V - ·1 

Jn-S-·12... 34 1,696,839.1 2,524,250.6 37:ig 

Jo··S· rz_ 35 I ,696,839.1 2,524,330.6 J6fll 



-: 

80-ft Triangular Grid Status Static Gamma Radiation Survey 
NECREDRA 

itation : Scaler/Ratemeter_L_"2-_l_'l_f_.~_')..._--:JJ __ ,._g-_7_o_z_,_· ' Detector ~ft, 1 $' i.{ {) k r -z,2 -J 6 

nt Calibmtioo D""' t{ J/1' , lostnuncnt Daily F"motioa ChoHcrl'onn,d, r 4) 

NaI Detector Collimated Yes or __ No. 

Survey Static Survey Coordinates,NAD83. NM West, feet Gamma Radiation Comments/Notes 

Dat,,ffime PointlD Northin" E•stit,n Readino CPM 

Jc ·-S'·' tz_ 36 1,696,839.1 2.524,410.6 450··1 

10~5,,ll... 37 1,696,839.1 2,524.490.6 'Isl z, 

Jo-3-- v-z .. 38 1,696,839. I 2,524,570.6 '-130'*, 

iD·,]-("?..- 39 1,696,839.1 2,524,650.6 Lft'/7 

/0-3 (Z.. 40 1,696,839.1 2,524,730.6 <-/ 2 03. 

u, -·:Z-·fl..., 41 1,696,839.1 2,524,810.6 4</::Jil 

io · :l-t2 42 1,696,839.1 2,524,890.6 J./:SS.3 

//}. :S- l'l.. 43 1,696,839.1 2,524,970.6 </611/ IJM S'/()plZ.. /JF (! h,C,,'t,,..."'2,. I I 

ro-s--n- t·.ri:;1i .. 1,696,839.1 2,525,050.6 11v1;( 
/n-.f"-/.,:,, 45 1,696,839. l 2,525,130.6 l/~:S-2..... 5~ 1t!- .,.1 • If:.{ @JltPc.nl.{P oJ 

JIJ-<·-12.. 46 1,696,908.4 2,524,930.6 'i,3:::l(o 

Jn.-·3-('2... 47 1,696,908.4 2,524,850.6 A/.2 </O 

Jh-s-rz.. 48 1,696,908.4 2,524,770.6 4ol:i7 

Jo~ 3-t "2.. 49 1,696,908.4 2,524,690.6 </tSq 
/0- -?-(2. 50 1,696,908.4 2,524,610.6 L/.:>7 9 
,,.,_S- l'L 51 1,696,908.4 2,524,530.6 "-I~ g'k; 

10 qS'"/'2.- 52 I,696,908.4 2,524,450.6 'f.S6'7 

10-S~·lL 53 1,696,908.4 2,524,290.6 <../210 

//J·S·/2.. 54 1,696,977.7 2,524,410.6 '-/??S I,~ 

~ 

J0·.3··/4 
f .' ., ,;;, • ' 

h. 1Y'i.'"3 3.¥ .· ... , • I ,696,977.7 2,524,490.6 ,...,,,,,, t.!3'Jtl. I,,,_.' . { r· L s~ ,,,,_..:- 1· l 4{ rR,f-/lJ.1, j)opJ, ·.r 
/r} - "?. ·- h 56 1,696,977.7 2,524,570.6 "/S-06 

t0-3 12.. 57 1,696,977.7 2,524,650.6 '/.J'so 
/c;-3-/'<.-. 58 1,696,977.7 2,524,730.6 ~'19.J 
lo -·3- 1'2- 59 1,696,977.7 2,524,810.6 3/S f/9 

/D·-3-12... 60 1,696,977.7 2,524,890.6 £../33S 

I/J-,?---IL 61 1,696,977.7 2,524,970.6 410.Pd 

I O-.:J-/2.. 62 1,696,977.7 2,525,050.6 t./1,_ ?J 

10-l."'Jv 63 1,697,047.0 2,525,250.6 

41 ""' 
/C--.s- fe._ 64 1,697,047.0 2,525,170.6 Sob<; 

t<J~s-t'?... 65 1,697,047.0 2,525,090.6 <i6o 1/ S'' ~o o.f- fie,~. t'l.r,'1 v~) S ,1,p, 

/d-3> l't !j'.\' 6~·····t% ..... ·f 1,697,047.0 2,525,010.6 t..Js7J St~/ L.. ·v - ·-fa_. 
/0 -1~1..z... 67 1,697,047.0 2,524,930.6 ttt14'l 
/tJ ·-J--/z_ 68 1,697,047.0 2,524,850.6 4'/9913 

/o-J-1e 69 1,697,047.0 2,524,770.6 't''-o 7 

/0~1·-12- 70 1,697,047.0 2,524,690.6 /.:I t.{9 G 

mstrumem Cat11Jiat10n Uate: Instrument Daily Function Check Performe,l· i,i......, 



80-ft Triangular Grid Status Static Gamma Radiation Survey 
NECREDRA 

Instrumentation : Scaler/Ratemeter L 12 'f /" J,.. -;tJ 

Instrument Calibration Date: "}- / 2 ,..,l V 
2"x2" NaI Detector Collimated hes or 

, Instrument Daily Function Check Performed: Y"."1 

Survey 
Date/Time 

/0-3 -1 z._ 

iD-S- I<--

10<~- 12-

/0~3'--17...... 

{O--Z-17 

/0 ~3-1 L 

ff) -3·· (2. 

/0-3·-("L, 

/O··:J· n ... 

ln-3- 12 

ltl·J· /2... 

/0·3·12 

IC ·2- J-v 

/t1 ~ .2. -IZ... 

I& .2 -/2 

lt-2. ll. 

,/t)-2.-/~ 

1r,-2.·12-

\0. ·2,, l"1., 

IO·· 2- \'L 

10·· 2.· 12-

I o · l· \ .,_ 

No. 

Static Survey Coordinates,NAD83, NM West, feet Gamma Radiation Comments/Notes 
Point ID Northin, Easti1irr Readinu. CPM 

71 I,697,047.0 2,524,610.6 L/9 3' CJ 

72 1,697,047.0 2,524,530.6 £/'f 7 2.. 

73 1,697,047.0 2,524,450.6 "{S't'j 

74 1,697,047.0 2,524,370.6 Lf77'~ 
75 1,697,047.0 2,524,290.6 <.// 7 6 

76 1,697,116.2 2,524,250.6 1./.i' 70 

77 1,697,116.2 2,524,330.6 W,CJr/ 
78 1,697,116.2 2,524,410.6 'f708 

79 1,697,116.2 2,524,490.6 l/S8 7 
80 1,697,116.2 2,524,570.6 '"-t'S 2-P 
81 1,697,116.2 2,524,650.6 5' 2... Z0 /' S" f:'ro,,,._ Po1J 
82 1,697,116.2 2,524,730.6 JV' b 3 

83 1,697,116.2 2,524,810.6 jcYjS-

84 1,697,116.2 2,524,890.6 Sett 9 
85 1,697,116.2 2,524,970.6 SJ 7_ ;e._ 

86 1,697,116.2 

87 1,697,116.2 2,525,130.6 So 'I 6 

88 1,697, 116.2 2,525,210.6 LfqKJ.... ;.:r.· t ( -· .I 
7 

89 1,697,185.5 2,525,170.6 I.: i vs 
90 1,697,185.5 2,525,090.6 

91 1,697,185.5 2,525,010.6 .s IP.t/ 

92 1,697,185.5 2,524,930.6 

93 1,697,185.5 2,524,850.6 

94 1,697,185.5 2,524,770.6 

95 1,697,185.5 2,524,690.6 

96 1,697,185.5 2,524,610.6 

97 1,697,185.5 2,524,530.6 (/~ '"I 1Y 

98 1,697,185.5 2,524,450.6 4..I b) 44' 

99 1,697,185.5 2,524,370.6 '/18'1.f 
100 1,697,185.5 2,524,290.6 '-ll~/11 

JOI 1,697,185.5 2,524,210.6 5obD 

102 1,697,185.5 2,524,130.6 5°\10 

103 t,697,254.8 2,524,090.6 "-I In l G 
104 1,697,254.8 2,524,170.6 ½ 40 3. 

105 1,697,254.8 2,524,250.6 *'I 3 ,g-,:, 

. 



I \. __ __, 

80-ft Triangular Grid Status Static Gamma Radiation Survey 
NECREDRA 

lnstrumentation:Scaler/Ratemetertll'/-/ .. 2, -t12¥7t:7'2.'1 ,Detector 51'14--·3 h.:Jc, { l{c!>f'J"u .. ,) 

Instrument Calibration Date: ___,t./'------1_2-~--' v-_______ , Instrument Daily Function Check Performed: f, .. ...f 
2"x2" Na[ Detector Collimated ~ Yes or No. 

Survey Static Survey Coordinates,NAD83, NM West, feet Gamma Radiation 
Comments/Notes Date/Time Point ID Northinu Eastinu Readino- CPM 

,~ ,2.-/<. 106 1,697,254.8 2,524,330.6 1/t/...?J>" 
U)--2.- 12. 107 1,697,254.8 2,524,410.6 tff(':;5 

,0~2.· \'2. 108 1,697,254.8 2,524,490.6 4/,..1.,j,. 

10·2· ,i 109 1,697,254.8 2,524,570.6 "Sl7S 
Jc Z·(l, 110 1,697,254.8 2,524,650.6 E',-( I (,/(; . .,:/ _(~'--" 
IC'-1~\2. 111 1,697,254.8 2,524,730.6 "50 l<o 

\0- ').· ( 'l- 112 1,697,254.8 2,524,810.6 50'13, 
'l~ z,y-, 2.,,-- 113 1,697,254.8 2,524,890.6 l/-t'b5" 

II 114 1,697,254.8 2,524,970.6 'f / 7 t{" 
,, 115 1,697,254.8 2,525,050.6 41/'rJ'f 

10-2-..-rv 116 1,697,254.8 2,525,130.6 (,:-/ 37 
q- -Z-)f'-( 2.,.-- 117 1,697,324.1 2,525,010.6 4 'l~,& 

II 118 1,697,324.1 2,524,930.6 '-ft7'b 
II 119 1,697,324.1 2,524,850.6 4 l, q{) 
II 12Q 1,697,324.1 2,524,770.6 i.J72't 

II h1 1,697,324.1 2,524,690.6 ~3[/(, .. S'ovl { ~ .P. 
• r 

,, 122 1,697,324.1 2,524,610.6 ,p-f.; t.f. 

ll 123 1,697,324.1 2,524,530.6 tf;!?CA 

II 124 1,697,324.1 2,524,450.6 '-(]t t 
ll 125 1,697,324.1 2,524,370.6 '-/-I ·_3J 
I( 126 1,697,324.1 2,524,290.6 4 /.~ D 
11 127 1,697,324.1 2,524,210.6 4{f~l 
i( 128 1,697,324.1 2,524,130.6 L/,2 (L/ 
ii 129 1,697,393.4 2,524,090.6 \,t.:+- %" ') __ 
II 130 1,697,393.4 2,524,170.6 i/,254 

I( 131 1,697,393.4 2,524,250.6 t..fif-/0 
II .132 1,697,393.4 2,524,330.6 4113 f~l {c--- .L 
I( 133 1,697,393.4 2,524,410.6 '-/t'-f{ 
II 134 1,697,393.4 2,524,490.6 if:2170 

ii 135 1,697,393.4 2,524,570.6 l/~&I 
I( 136 1,697,393.4 2,524,650.6 L/ffJ '$ 

I ( 137 1,697,393.4 2,524,730.6 iot/0 

I< 138 1,697,393.4 2,524,810.6 '-f1~1 
l' 139 1,697,393.4 2,524,890.6 4'111> 

\( 140 1,697,462.6 2,524,850.6 47()$' 



80-ft Triangular Grid Status Static Gamma Radiation Survey 
NECREDRA 

Instrumentation: Scaler/Ratemeter_L 2 2L/ / - 2, ':f 2fi'1PZ'/ , Detect<'lr SPA-:3 fJi30 f:! t.f&frSt,l,., 

Instrument Calibration Date: i./-"I 'f;-1 z._,/ , Instrument Daily Function Check Performed: /es 
2"x2" Nal Detector Collimated 7 Yes or ___ No. 

Survey Static Survey Coordinates,NAD83, NM West, feet Gamma Radiation 
Comments/Notes 

Date/Time Point ID Northi1w Eastin<> Readin<>. CPM 
9-z,r,,-12, 141 1,697,462.6 2,524,770.6 So~f 

• 142 1,697,462.6 2,524,690.6 f(':i..,f J 
q _ 1.."i(- 11...- I .l.43 ·•• .. ·· 1,697,462.6 2,524370.6 l/1ttlf (~,,/ t::,L 

.,.,,,,,,... ., .. -- -
If 144 1,697,462.6 2,524,290.6 'lqJ/ 
;, 145 1,697,462.6 2,524,210.6 ft/q,;z.___ 
I I 146 1,697,462.6 2,524,130.6 t4376 
n 147 1,697,531.9 2,524,090.6 4515/ 
1/ 148 1,697,531.9 2,524,170.6 ,/ s I 

-~ I 

I'{! -2-iv 149 1,697,531.9 2,524,250.6 ti'fb) 
/O~t""'l- <2.. 2(..-- 001 I t.,&f 1,,,\) \ ":).S"'2.'2, 12 L.f t S 7 

i( -z.1,., . OCJil. 14>'\ I.:, I t..( '-( l)..5 2:;z... \?S 7.. 'i G, '2._D 

f( ZI;- ooq 1~'14..,, 14 c-1 '-52.l.. 0,;2.~ "5So3 
I I z..(c - OtV \i.:,'lia 144 '--SX30l'2. 5002-
{ ( -z.'4 -D2.'{ I lo"I(... .;lt '-,1 .:lS:2.'2..f Io l..frS'S' 
I I ·zto. o,s;o IC..q It> ;t I 3 ··a. s 2 "l. ~r, 4:ss, ,)'o';_/ ' ,,,,. ,Ill,:, 

I< ·21.,., - os f I t,::;Cf t.:, P-'if I/ .:l S 2. <. {"50 5lOLf 

lb. ( 8'- (2., Z'=> -07_ L l~r.,,3'5~ 9-52...1...'lt'-f '5'tfJD 
I r z c.:,- oq '-I /~tr~'-/2.3 ;;lS-2."2..f'SS -Soro L 
q 

'"$. (1:r I( cJ lt.>C,(,,, ·fl-I .15 2-'l-~f I :S"Ob(a 

"<.. 

"' ' "' ' ' r---.... 

" " "' " " "-

' "' ' /) I\. :, -
' 

Technician Signature t-.l I.JI. ~ 1,," __ II / , Reviewed by f ~W-~ ~ 
I -



Laboratory Data Consultants, Inc. 

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

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

MWH Americas, Inc. 
10619 South Jordan Gateway, Suite 100 
Salt Lake City, Utah 84095 
ATTN: Ms. Elizabeth Van Pelt 

SUBJECT: NECR EDRA, Data Validation 

Dear Ms. Van Pelt, 

January 17, 2013 

Enclosed are the final validation reports for the fraction listed below. These SDGs were 
received on January 4, 2013. Attachment 1 is a summary of the samples that were 
reviewed for each analysis. 

LDC Project# 29016: 

SDG# 

C12100506 C12100524 
C12101133 C12110989 
C12120140 

Fraction 

Radium-226 

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

• Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) 
Manual, July 2004 

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

Please feel free to contact us if you have any questions. 

Sincerely, 

~ft) 
Erlinda T. Rauto 
Operations Manager/Senior Chemist 

L:IMWHINECR\29016COV.wpd 



348 Pa_g_es-DL (2 Week TAT) Attachment 1 

,',),~,·.,l'_. ~ ', /;.,1 :-,~,-. ,-·:,.;;·i--..::-·_:-CCC" __ --:-'-:-:c:-___ -- __ ;,~_c.,-_.-_ ' ".~.,,,J:-flilit~gn~~itMitfltt!tii!ttttii}1~;«~~~'~'"3~Jtij{!~JFJl(flll!i~!:'6lw)ZtX:1~ti&{itlit~t~:~~~ii1i:!"f:~J€1'1i~t'.¥iitft11 
(3) 

DATE DATE Rad-226 
_cc SDG# REC'D DUE (901.1) 

~i;x~.watifitlairnin1ii~i,:i~;,~~c~ltfc~ti:;1:i w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A C12100506 01/04/13 01/18/13 0 17 

B C12100524 01/04/13 01/18/13 0 10 

B C12100524 01/04/13 01/18/13 

C C12101133 01/04/13 01/18/13 0 1 

D C12110989 01/04/13 01/18/13 0 17 

E C12120140 01/04/13 01/18/13 0 1 

rotal NLR 0 52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52 

Shaded cells indicate Level IV validation (all other cells are Level Ill review and calibration data validation only). These sample counts do not include MS/MSD, and DUPs 29016ST.wpd 



LDC Report# 29016A29a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

North East Church Rock, EDRA 

October 2 through October 8, 2012 

January 9, 2013 

Soil 

Radium-226 

EPA Level Ill 

Energy Laboratories 

Sample Delivery Group (SDG): C12100506 

Sample Identification 

EDC-01, 0'@ 7.0' 
EDC-03, 100', @ 7.5' 
EDC-07, 300', @ 5.0' 
EDC-09, 400', @ 5.5' 
EDC-11, 500',@ 2.8' 
EDC-13, 600',@ 3.8' 
EDC-15, 700', @ 3.0' 
EDC-17, 800', @ 7.0' 
EDC-19, 900',@ 3.9' 
EDC-21, 1000',@ 4.0' 
EDC-OS1 
EDC-23, 1100',@ 2.8' 
EDC-29, 1400',@ 2.5' 
EDC-05, 200', @ 6.0' 
EDC-OS2 
EDC-25, 1200',@ 4.5' 
EDC-27, 1300',@ 6.5' 
EDC-21, 1000',@ 4.0'DUP 
EDC-27, 1300',@ 6.5'DUP 

V:\LOGIN\MWH\NECR\2 9016A29A_MW3.DOC 



Introduction 

This data review covers 19 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA Method 901.1 for Radium-226. 

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

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

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

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

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

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

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

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

2 
V:\LOGIN\MWH\NECR\2 9016A29A_MW3.DOC 



I. Technical Holding Times 

All technical holding time requirements were met. 

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

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

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

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

V. Matrix Spike/Matrix Spike Duplicates 

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

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

VI. Laboratory Control Samples 

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

VII. Chemical Recovery 

Chemical recovery analysis was not required by the method. 

VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

IX. Sample Result Verification 

Raw data were not reviewed for this SDG. 

3 
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X. Overall Assessment of Data 

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

XI. Field Duplicates 

Samples EDC-21, 1000',@ 4.0' and EDC-OS1 and samples EDC-05, 200',@ 6.0' and 
EDC-OS2 were identified as field duplicates. No radium-226 was detected with the 
following exceptions: 

Activity (pCi/g) 

Isotope EDC-21, 1000',@ 4.0' EDC-D51 RPD (Limits) 

Radium-226 1.7 1.2 34 (S30) 

Activity (pCi/g) 

Isotope EDC-05, 200', @ 6.0' I EDC-D52 RPD (Limits) 

I Radium-226 I 1.2 I 1.0 I 18 {S30) I 

4 
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North East Church Rock, EDRA 
Radium-226 - Data Qualification Summary - SDG C12100506 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Laboratory Blank Data Qualification Summary - SDG C12100506 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Field Blank Data Qualification Summary - SDG C12100506 

No Sample Data Qualified in this SDG 

5 
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LDC#: 29016A29a 
SDG #: C12100506 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: Energy Laboratories 

METHOD: Radium 226 (EPA Method 901.1) 

Date: I - 9 - 13 
Page:_j_of_l_ 

Reviewer: t-1& 
2nd Reviewer: I~ 

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

I I lialidatiaa Acea I I Cammeats 

I. Technical holding times A Samplinq dates: 10- ~-, ~ -tll\" (/ cJ4 "1 
II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks A 
V. Matrix Soike/(Matrix Spike) Duplicates A DI.Jf' 

VI Laboratory control samples A '--CS 

VII Chemical recovery r-.J VIOt 

VIII Sample result verification N 

IX Minimum dectectable activitv (MDA) A 
X Overall assessment of data 

XI. Field duplicates 

VII i:-;~1r1 ,._, __ ,,_ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: •
1 at I so, 

1 EDC-01, O' @ 7.0' 

2 EDC-03, 100',@ 7.5' 

3 EDC-07, 300',@ 5.0' 

4 EDC-09, 400',@ 5.5' 

5 EDC-11, 500', @2.8' 

6 EDC-13, 600',@ 3.8' 

7 EDC-15, 700',@ 3.0' 

8 EDC-17, 800',@ 7.0' 

9 EDC-19, 900',@ 3.9' 

10 EDC-21, 1000',@ 4.0' 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A 
Sw D := 

N 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

EDC-DS1 21 

EDC-23, 1100', @ 2.8' 22 

EDC-29, 1400', @ 2.5' 23 

EDC-05, 200',@ 6.0' 24 

EDC-DS2 25 

EDC-25, 1200',@ 4.5' 26 

EDC-27, 1300',@ 6.5' 27 

EDC-21, 1000',@ 4.0'DUP 28 

EDC-27, 1300', @6.5'DUP 29 

30 

't&t u i-re-J ... 
V 

10-tll D-= 

D = Duplicate 
TB = Trip blank 

(} 

IL-{-+ I~ 

EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

ff:> s 40 

/0-8-1;) 

Notes: __________________________________________ _ 

29016A29W. wpd 
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LDC#29016A29a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Radiochemistry, Method 901.1 

I Isotope I 10 

Activij !eCi/g) 

11 I 

I Ra-226 I 1.7 I 1.2 I 
V:\FIELD DUPLICATES\FD_inorganic\29016A29a.wpd 

I Isotope I 14 

Activij !eCi/g) 

15 I 

I Ra-226 I 1.2 I 1.0 I 
V:\FIELD DUPLICATES\FD_inorganic\29016A29a.wpd 

Page:_Lof_l_ 
Reviewer: tJl & 

2nd Reviewer: LA-::: 

I I 
RPD 
(:s:30) 

34 I I 

I I 
RPD 
(:s:30) 

18 I I 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29016829a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

North East Church Rock, EDRA 

October 3 through October 5, 2012 

January 9, 2013 

Soil 

Radium-226 

EPA Level Ill & IV 

Energy Laboratories 

Sample Delivery Group (SDG): C12100524 

Sample Identification 

SSPT-143** 
SSPT-132** 
SSPT-099** 
SSPT-110 
SSPT-121 
SSPT-088 
SSPT-066 
SSPT-074 
SSPT-077 
SSPT-055 
SSPT-OS1 
SSPT-033 
SSPT-022 
SSPT-011** 
SSPT-044** 
SSPT-OS2** 
SSPT-055DUP 
SSPT-044DUP 

**Indicates sample underwent Level IV review 

V:\LOGIN\MWH\NECR\29016B29A_M34.DOC 1 



Introduction 

This data review covers 18 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA Method 901.1 for Radium-226. 

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

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

Samples indicated by a double asterisk on the front cover underwent an EPA Level IV 
review. An EPA Level Ill review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by EPA Level Ill criteria since this review 
is based on QC data. 

The following are definitions of the data qualifiers: 

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

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

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

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

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

V:\LOGIN\MWH\NECR\29016829A_M34.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

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

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination was performed at the required 
frequencies. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

V. Matrix Spike/Matrix Spike Duplicates 

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

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

VI. Laboratory Control Samples 

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

VII. Chemical Recovery 

Chemical recoveries were not required by the method. 

IX. Sample Result Verification 

All sample result verifications were acceptable for samples on which an EPA Level IV 
review was performed. Raw data were not evaluated for the samples reviewed by EPA 
Level Ill criteria. 

V:ILOGIN\MWHINECR\29016B29A_M34.DOC 3 



X. Overall Assessment of Data 

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

XI. Field Duplicates 

Samples SSPT-055 and SSPT-OS1 and samples SSPT-044** and SSPT-OS2** were 
identified as field duplicates. No radium-226 was detected with the following exceptions: 

Activity (pCi/g) 

Isotope SSPT-055 I SSPT-D51 RPD (Limits) 

I Radium-226 I 1.6 I 1.5 I 6 (S30) I 
Activity (pCi/g) 

Isotope SSPT-044** SSPT-D52** RPD (Limits) 

Radium-226 1.8 2.5 33 (S30) 

V:\LOGIN\MWHIN ECR\29016B29A _ M34.DOC 4 



North East Church Rock, EDRA 
Radium-226 - Data Qualification Summary - SDG C12100524 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Laboratory Blank Data Qualification Summary- SDG C12100524 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Field Blank Data Qualification Summary- SDG C12100524 

No Sample Data Qualified in this SDG 

V:\LOGIN\MWH\NECR\29016B29A_M34.DOC 5 



LDC #: 29016~ B 89 a 
SDG #: C12100524 

VALIDATION COMPLETENESS WORKSHEET 
Level 111/IV 

Laboratory: ENERGY Laboratories 

METHOD: Radium-226 (EPA Method 901.1) 

Date: 1-9-13 
Page:_l_of_\_ 

Reviewer: M & 
2nd Reviewer: ~ 

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

I I 
I. 

Ila. 

llb. 

Ill. 

IVa. 

IVb. 

!Ve. 

V. 

VI. 

VII. 

VIII. 

YI\/ 

Note: 

~alidaticn Area 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Chemical recovery 

Sample result verification 

Minimum dectectable activity (MDA) 

Overall assessment of data 

Field duplicates 

i::;;.,,1r1 .... , __ ,,_ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A Sampling dates: 10-3-1;2. -I 1,w·o e1 ~ l-i 

A 
V 

A 
A 
A t) l)p 

A LLS 

N V\Ot v--e-q (,4; ..,.eJ. 
V 

A Not reviewed for Level Ill validation. 

A 
A 

SN b~l0+(1 D=- /t::;-tl~ 

r-J 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Level IV validation 
so;l ct I I 

1 SSPT-143** 11 SSPT-DS1 21 31 

2 SSPT-132** 12 SSPT-033 22 32 

3 SSPT-099** 13 SSPT-022 23 33 

4 SSPT-110 14 SSPT-011** 24 34 

5 SSPT-121 15 SSPT-044** 25 35 

6 SSPT-088 16 SSPT-DS2** 26 36 

7 SSPT-066 17 SSPT-055DUP 27 37 

8 SSPT-074 18 SSPT-044DUP 28 38 

9 SSPT-077 19 29 39 

10 SSPT-055 20 30 PBS 40 

10-5-1~ 

Notes: _________________________________________ _ 

29016B29W.wpd 
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LDC #: __ ;)_9_0---'-(_G:i_B_~_Cf_a VALIDttflON FINDINGS;CHECKLIST 
SDG #: ______ _ 

Method:Radiochemistry(EPA Method 9 o 1. ( 

Were all instruments and detectors calibration a~ required? 

Were NIST traceable standards used for all calibrations? 
,. 

Was the check source identified by activity a11d radionuclide? 

Were check sources including background counts analyzed at the requiried 

frequency and within laboratory control limits? 

./ 

./ 

Page:_I of _2_ 
Reviewer: tl\ G 

2nd Reviewer: \ C>=-:" 
0 

llilk .... -.:~ .. :.: .... : •.. : ....... · ..... >·.:.: .... ·.......... -~ .. m~-·""-."~"c«".~"1«··,;1«,;-:·~",c«··-:'«.,;.~1«>"""~~:·1«·~,;;;'l\~--1«··-=""·-=·~,·1«"·""· ... :.'-'-l"c«:.··;.;:.:.m··:."":.:mtm••:"'"m'~·""·,._±i[ .... "',"'·/'.'-l;:.~:.\ .. "'t .. m"mi .. ::~--'":: .... :-,: .. ~._,,,l .. ml;~l.,,~ll~~~t;l"'(m .. "', ,m,":,:,::~"';~~~"'it._"' .. ;1"":::"'}"'_ .. ~:"';~~"'i;~i~"';,"'.:"'.-::"'.:."' .. ~"':;:"'~:."'.::"'.;:~""::-"'.::"'r"" ... "'.~"'-::"' .. ,"'>""~~:"'.:""' ..... 
1 

Were blank analyses performed as ;equired? J 
Were any activities detected in the blanks greater than the minimum detectable / 

activity (MDA)? If yes, please see'the Blanks validation completeness worksheet. 

JV)l\/Uitttjcsp'ikeS',_at'Jd,Quplicat¼J·····.·.· WA··W····:/: ..... .a.\., "":;..,. ... <g.;···\·? .... , .................. -.... ··w...... .. . :::,:,~·~· =:··=,~w:¥}. ·, t / i ... wn,,:,.:;.'..,;,,\i:,Ns;L,1:,;:;;>f>°'·:/).'.'·t P)V .Wt 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate . / 

which matrix does not have an assoc;i:!'ted MS/MSD.or MS/DUF'(Soil) Water. I/ 

Were the MS percent recoveries (%R) within the QC limits? If the sample / 

concentration exceeded the spike concentration by a factor of 4 or more, no v 
action was taken. 

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

Were all duplicate sample duplicate error rations (DER) <1.42?. ./ 

Was an LCS analyzed per analytical batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) 

within the 75-125% 

Was a tracer/carrier added to each sample? 

Were tracer/carrier recoveries within the QC limits? 

y1f::.~egr9r.13,~·4s~!!W:'A.¥.0.'~q9Ei:·:~i##'isa.:~!rtt~Il#.~t?1'.·::::>:::::-:::::::"-::::::::::<::::::::·::::::::::::::::.::-::::':::*>-'.::::-::::::'..>::::<::::::::::::::::::::::::'.:>:::-'.':h:.f:::D.:::::·:::?£::-::::;·:::::<: 

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

:111:t,._.*!Tei,.'.ww.#~.·y~,~~,1?.w;:.;_:.;_;_:~ .. ·.·.·}}:.:.:.:.:.;.: ... :.:.;.;.:.:,~:.:.:.:.:~.:..~:.;:.:.:.:.:.::.:.:_:.:.:.:.:.:.::.:.;.:.:.:.:.:.·_;;.·~.:.:.:.:.:~.:.;.;.:;.:;.:,;_;;..~:.:.:.:.;:.:.:.:.:.:.: ;:.:s.:.:.:.:.;:.x.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:~.:.:;.:.:.:.:.:.:.:; :.:.:.:.: :.: ::.:.::.;.:.:;;;;;;_:,:_:.;.;.;.:_;.:.:.;.:_:.:.:.:.·.:.;.:.:~;;.:.:.~;.:.:.~:.:.:.~;;.;:.:.:.:.;::f;.:.:.:.:. 

Were activities adjusted to reflect all sample dilutions and dry weight factors 

applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.IV version 1.0 



Loe #: __ 'J-_9_0_1 eo_B_~_q ___ q 
SDG #: _______ _ 

VALIDATION FINDINGS CHECKLIST Page:...2.ot....2_ 
Reviewer: ti\ G: 

2nd Reviewer: ~ 

3£:··.:t::··J: '-fL;.::::::: 
/ 
/ 

Field blanks were identified in this SDG. 

Target analytes were detected in the field blanks. 

RAD-EPA.IV version 1.0 



LDC# 29016829a VALIDATION FINDINGS WORKSHEET Page:_! of_l_ 
Field Duplicates Reviewer: "1_&_ / 

2nd Reviewer: __ l/'-----"' __ 
Radiochemistry, Method 901.1 

I I 
Activij !ECiig) 

I I I 
RPD 

Isotope 10 11 (,;30) 

I Ra-226 I 1.6 I 1.5 I 6 I I 
V:\FIELD DUPLICATES\FD_inorganic\29016B29a.wpd 

I I 
Activij !eCi/g) 

I I I 
RPD 

Isotope 15 16 (,;30) 

I Ra-226 I 1.8 I 2.5 I 33 I I 
V:\FIELD DUPLICATES\FD_inorganic\29016B29a.wpd 



LDC#: gcf Ot 0 B Jqq 
SDG #: -

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method: CJ O I • l ) 

Page:_l_of_L 
Reviewer: f'1 & 

2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RP D = l..§.:Q_l_ x 1 00 
(S+D)/2 

Sample ID 

Les 

-

IB 

-

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

Bi - JI i.( 

Matrix spike sample 

-
Duplicate RPO 

Qo._ - ;;, ?'=, 

Chemical recovery 

-

I Recalculated 

Found/S (units) True/O (units) I o/oR or RPO 

J. ~75' (pc; Ii) 'J. 5 7 (pCi/i /00 

- -- -

,. 9 ,;-, (Pei ig,) l,880 (pc;4-: 3.?. 

- - -

I Reoorted 

I Acceptable 
o/oR or RPO (Y/N) 

100 '( 

- -

z;. L{ y 

- --

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1 .o (3/2/2000) 



LDC#: J'rO I <o 'Bclqq VALIDATION FINDINGS WORKSHEET 
SDG #:____ Sample Calculation Verification 

METHOD: Radiochemistry (Method:_~q~o_t _. _I _____ _ 

Page:_Lof_L_ 
Reviewer: __ M'----6=--

2nd reviewer:_--1(,,f-?-C:---:"---

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". ~ N NIA Have results been reported and calculated correctly? 
N NIA Are results within the calibrated range of the instruments? 

Analyte results for ___ -#:= __ ! c; __ ~_R __ C{,.._~_;)_fo _________ .reported with a positive detect were recalculated and verified using the following equation: 

Activity= 

(cpm - bck9rd cpm) 
(2.22)(E) (Vol)(CF) 

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

# Sample ID 

I l&5' 

Recalculation: 

Analyte 

Ru.- a-Jb 

Reported Calculated 
Concentration Conceniztlon Acceptable 

C pc; /q > < pC; 'Qi ) (Y/N) 

/. 8 u /. s u y 

Note: _______________________________________ _ 

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



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29016C29a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

North East Church Rock, EDRA 

October 17, 2012 

January 9, 2013 

Soil 

Radium-226 

EPA Level Ill 

Energy Laboratories 

Sample Delivery Group (SDG): C12101133 

Sample Identification 

SSPT-030 Z-6 
SSPT-030 Z-6DUP 

V:\LOGIN\MWH\NECR\2 9016C29A_MW3.DOC 



Introduction 

This data review covers 2 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA Method 901.1 for Radium-226. 

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

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

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

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

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

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

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

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

2 
V:\LOGIN\MWH\NECR\29016C29A_MW3.DOC 



I. Technical Holding Times 

All technical holding time requirements were met. 

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

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

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

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

V. Matrix Spike/Matrix Spike Duplicates 

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

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

VI. Laboratory Control Samples 

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

VII. Chemical Recovery 

Chemical recovery analysis was not required by the method. 

VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

IX. Sample Result Verification 

Raw data were not reviewed for this SDG. 

3 
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X. Overall Assessment of Data 

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

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

4 
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North East Church Rock, EDRA 
Radium-226 - Data Qualification Summary- SDG C12101133 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Laboratory Blank Data Qualification Summary - SDG C12101133 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Field Blank Data Qualification Summary- SDG C12101133 

No Sample Data Qualified in this SDG 

5 
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LDC#: 29016C29a 
SDG#: C12101133 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: Energy Laboratories 

METHOD: Radium 226 (EPA Method 901.1) 

Date: I - 9- I '3 
Page:_I of_l_ 

Reviewer: MG 
2nd Reviewer: le-..,,.-, 

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

I I ~alidatioa Acea I I Commeats 

I. Technical holdinQ times A SamplinQ dates: 10-lt- I'd-

II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks A 
V. Matrix Spike/(Matrix Spike) Duplicates A DUP 

VI Laboratory control samples 

VII Chemical recovery 

VIII Sample result verification 

IX Minimum dectectable activity (MDA) 

X Overall assessment of data 

XI. Field duolicates 

)(If J:'iAlrl hl~nl,~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 
~oi I 

1 SSPT-030 Z-6 

2 SSPT-030 Z-6DUP 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A L-CS 

tJ vtof 

N 

A 
A 
N 
N 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

PBS 30 

,eql); r~ 
v 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: _____________________ -,--____________________ _ 

29016C29W. wpd 
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Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29016O29a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

North East Church Rock, EDRA 

October 3 through October 8, 2012 

January 9, 2013 

Soil 

Radium-226 

EPA Level Ill 

Energy Laboratories 

Sample Delivery Group (SDG): C12100989 

Sample Identification 

EDC-01-NSW 
EDC-03-NSW 
EDC-07-SSW 
EDC-OS3 
EDC-09-SSW 
EDC-11-SSW 
EDC-13-SSW 
EDC-15-NSW 
EDC-17-NSW 
EDC-19-NSW 
EDC-21-NSW 
EDC-23-NSW 
EDC-29-NSW 
EDC-OS4 
EDC-05-NSW 
EDC-25-NSW 
EDC-27-NSW 
EDC-19-NSWDUP 
EDC-27-NSWDUP 

V: \LOGIN\MWH \NECR\ 2 9016D 2 9A_MW3.DOC 



Introduction 

This data review covers 19 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA Method 901.1 for Radium-226. 

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

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

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

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

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

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

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

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

2 
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I. Technical Holding Times 

All technical holding time requirements were met. 

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

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

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

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

V. Matrix Spike/Matrix Spike Duplicates 

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

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

VI. Laboratory Control Samples 

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

VII. Chemical Recovery 

Chemical recovery analysis was not required by the method. 

VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

IX. Sample Result Verification 

Raw data were not reviewed for this SDG. 

3 
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X. Overall Assessment of Data 

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

XI. Field Duplicates 

Samples EDC-07-SSW and EDC-OS3 and EDC-29-NSW and EDC-OS4 were identified 
as field duplicates. No radium-226 was detected with the following exceptions: 

Activity (pCi/g) 

Isotope EDC-07-SSW EDC-DS3 RPD (Limits) 

Radium-226 1.1 1.3 17 (S30) 

Activity (pCi/g) 

Isotope EDC-29-NSW EDC-DS4 RPD (Limits) 

Radium-226 3.0 1.7 55 (S30) 

4 
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North East Church Rock, EDRA 
Radium-226 - Data Qualification Summary - SDG C12100989 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Laboratory Blank Data Qualification Summary - SDG C12100989 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Field Blank Data Qualification Summary- SDG C12100989 

No Sample Data Qualified in this SDG 

5 
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LDC#: 29016D29a 

SDG #: C12110989 
VALIDATION COMPLETENESS WORKSHEET 

Level Ill 
Laboratory: Energy Laboratories 

METHOD: Radium 226 (EPA Method 901.1) 

Date: I - 9- 1 3 

Page:_l_of_J_ 
Reviewer: M & 

2nd Reviewer:~ 

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

I I ~alidatioa A[ea I I Commeats 

I. Technical holdinq times A Samplinq dates: /0-3-1'(). + l-i -rov01 l-i 
II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks A 
V. Matrix Soike/(Matrix Soike) Duolicates A Du P 

VI Laboratorv control samoles A 1.-C-S 

VII Chemical recoverv r--1 V\Ot r-e,q u.. ; ,I' e--J 
V 

VIII Samole result verification N 

IX Minimum dectectable activity (MDA) A 
X Overall assessment of data A 
XI. Field duplicates sw "D.:; 3-t-L.{ . 'D= 13 + I 4 

VII C'-'-' hi--'·-

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: • [ 
411 so, 

1 EDC-01-NSW 

2 EDC-03-NSW 

3 EDC-07-SSW 

4 EDC-DS3 

5 EDC-09-SSW 

6 EDC-11-SSW 

7 EDC-13-SSW 

8 EDC-15-NSW 

9 EDC-17-NSW 

10 EDC-19-NSW 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

N 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

EDC-21-NSW 21 

EDC-23-NSW 22 

EDC-29-NSW 23 

EDC-DS4 24 

EDC-05-NSW 25 

EDC-25-NSW 26 

EDC-27-NSW 27 

EDC-19-NSWDUP 28 

EDC-27-NSWDUP 29 

30 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

f13S 40 

u 
/0-8 -, ;; 

Notes: _________________________________________ _ 

29016D29W.wpd 
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LDC# 29016D29a VALIDATION FINDINGS WORKSHEET Page:_I ot_l_ 
Field Duplicates Reviewer: f,/j G:: 

2nd Reviewer: IC::::: 
Radiochemistry, Method 901.1 

I I 
Activij !eCi/g} 

I I I 
RPD 

Isotope 3 4 (s30) 

I Ra-226 I 1.1 I 1.3 I 17 I I 
V:\FI ELD DUPLICATES\FD_inorganic\29016D29a. wpd 

I I 
Activij !eCi/g) 

I I I 
RPD 

Isotope 13 14 (s30) 

I Ra-226 I 3.0 I 1.7 I 55 I I 
V:\FI ELD DUPLICATES\FD _inorganic\29016D29a.wpd 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 29016E29a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

North East Church Rock, EDRA 

December 4, 2012 

January 9, 2013 

Soil 

Radium-226 

EPA Level Ill 

Energy Laboratories 

Sample Delivery Group (SDG): C12120140 

Sample Identification 

SSPT-033R 
SSPT-033RDUP 

V:\LOGIN\MWH\NECR\2 9016E29A_MW3.DOC 



Introduction 

This data review covers 2 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA Method 901.1 for Radium-226. 

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

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

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

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

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

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

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

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

2 
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I. Technical Holding Times 

All technical holding time requirements were met. 

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

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

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

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

V. Matrix Spike/Matrix Spike Duplicates 

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

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

VI. Laboratory Control Samples 

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

VII. Chemical Recovery 

Chemical recovery analysis was not required by the method. 

VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

IX. Sample Result Verification 

Raw data were not reviewed for this SDG. 

3 
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X. Overall Assessment of Data 

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

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

4 
V:\LOGIN\MWH\NECR\29016E29A_MW3.DOC 



North East Church Rock, EDRA 
Radium-226 - Data Qualification Summary- SDG C12120140 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Laboratory Blank Data Qualification Summary - SDG C12120140 

No Sample Data Qualified in this SDG 

North East Church Rock, EDRA 
Radium-226 - Field Blank Data Qualification Summary - SDG C12120140 

No Sample Data Qualified in this SDG 

5 
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LDC#: 29016E29a 

SDG #: C12120140 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill 

Laboratory: Energy Laboratories 

METHOD: Radium 226 (EPA Method 901.1) 

Date: ( - 't- I 3 

Page:__l__of_l_ 
Reviewer: M.& 

2nd Reviewer: L.c:::::,.,,.... 

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

I I ~alidatica Acea I I Ccmmeats 

I. Technical holding times A Sampling dates: /J-'-1-1:? 

II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks A 
V. Matrix Spike/(Matrix Spike) Duplicates A 'DUP 

VI Laboratory control samples 

VII Chemical recovery 

VIII Sample result verification 

IX Minimum dectectable activity (MDA) 

X Overall assessment of data 

XI. Field duplicates 

YII i:c:-1..J hl--,1,.,. 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 
Soi I 

1 SSPT-033R 

2 SSPT-033RDUP 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A i_CS' 

l'J 1/)0t 

N 

A 
A 
N 
N 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

'PBS 30 

ire,q I,(; 1/"e.J. 
~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: _________________________________________ _ 
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C12100524-001 SSPT-143 10/03/12 10:50 10/11/12 Soil Gamma Sample Preparation
Gross Gamma

C12100524-002 SSPT-132 10/03/12 11:00 10/11/12 Soil Same As Above

C12100524-003 SSPT-099 10/03/12 11:09 10/11/12 Soil Same As Above

C12100524-004 SSPT-110 10/03/12 11:23 10/11/12 Soil Same As Above

C12100524-005 SSPT-121 10/03/12 11:30 10/11/12 Soil Same As Above

C12100524-006 SSPT-088 10/03/12 11:40 10/11/12 Soil Same As Above

C12100524-007 SSPT-066 10/03/12 11:47 10/11/12 Soil Same As Above

C12100524-008 SSPT-074 10/03/12 11:57 10/11/12 Soil Same As Above

C12100524-009 SSPT-077 10/03/12 12:09 10/11/12 Soil Same As Above

C12100524-010 SSPT-055 10/03/12 14:30 10/11/12 Soil Same As Above

C12100524-011 SSPT-DS1 10/03/12 14:45 10/11/12 Soil Same As Above

C12100524-012 SSPT-033 10/05/12 11:35 10/11/12 Soil Same As Above

C12100524-013 SSPT-022 10/05/12 11:43 10/11/12 Soil Same As Above

C12100524-014 SSPT-011 10/05/12 11:50 10/11/12 Soil Same As Above

C12100524-015 SSPT-044 10/05/12 12:30 10/11/12 Soil Same As Above

C12100524-016 SSPT-DS2 10/05/12 12:45 10/11/12 Soil Same As Above

Montgomery Watson Harza

Project Name: NECR EDRA

Workorder No.: C12100524

1475 Pine Grove Rd Ste 109

Steamboat Springs, CO  80477

November 29, 2012

C3869 - Level III and Level IVQuote ID:

Energy Laboratories, Inc. Casper WY received the following 16 samples for Montgomery Watson Harza on 10/11/2012 for 
analysis.
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LABORAT ORIES 

www.energylab.com 
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Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, TX 888-690-2218 



Project: NECR EDRA

CLIENT: Montgomery Watson Harza

Sample Delivery Group: C12100524 CASE NARRATIVE

11/29/12Report Date:

COMMENTS
Included with the analysis reports are instrument data reports for all analysis associated with the instrument calibration, QC 

sample analysis, and sample analysis.   All analytical data is within method QA/QC specifications except as noted on 
analyses and/or QC summary reports, or in this narrative.   The analytical report identifies which QC batch ID and 
sequence QC is associated with each analysis result for a sample.  The results of this Analytical Report relate only to the 
items submitted for analysis.  Only the raw data associated with parameters listed on this report should be validated.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-001

Client Sample ID: SSPT-143 Collection Date: 10/03/12 10:50

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.9Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 3 R167053

11/06/12 08:15 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 3 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-002

Client Sample ID: SSPT-132 Collection Date: 10/03/12 11:00

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry2.0Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 4 R167053

11/06/12 08:15 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 4 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-003

Client Sample ID: SSPT-099 Collection Date: 10/03/12 11:09

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry2.2Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 5 R167053

11/06/12 08:15 / dpbpCi/g-dry0.6Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 5 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.

Page 5 of 94

El'-ERGY 
L ABORATORIES 

www.energylab.com 
Analytical Excallsnt:s Sines 1952 

Helena, MT B77-472-0711 • Billings, MT B00-735-44B9 • Casper, WY BBB-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 88B-672-1225 • College Station, TX 888-690-2218 



LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-004

Client Sample ID: SSPT-110 Collection Date: 10/03/12 11:23

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.4Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 6 R167053

11/06/12 08:15 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 6 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-005

Client Sample ID: SSPT-121 Collection Date: 10/03/12 11:30

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.6Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 7 R167053

11/06/12 08:15 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 7 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-006

Client Sample ID: SSPT-088 Collection Date: 10/03/12 11:40

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.5Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 8 R167053

11/06/12 08:15 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 8 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-007

Client Sample ID: SSPT-066 Collection Date: 10/03/12 11:47

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.0Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 9 R167053

11/06/12 08:15 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 9 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-008

Client Sample ID: SSPT-074 Collection Date: 10/03/12 11:57

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.5Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 10 R167053

11/06/12 08:15 / dpbpCi/g-dry0.4Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 10 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-009

Client Sample ID: SSPT-077 Collection Date: 10/03/12 12:09

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.2Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 11 R167053

11/06/12 08:15 / dpbpCi/g-dry0.4Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 11 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-010

Client Sample ID: SSPT-055 Collection Date: 10/03/12 14:30

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.6Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 12 R167053

11/06/12 08:15 / dpbpCi/g-dry0.4Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 12 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-011

Client Sample ID: SSPT-DS1 Collection Date: 10/03/12 14:45

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.5Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 14 R167053

11/06/12 08:15 / dpbpCi/g-dry0.4Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 14 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-012

Client Sample ID: SSPT-033 Collection Date: 10/05/12 11:35

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry6.2Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 15 R167053

11/06/12 08:15 / dpbpCi/g-dry0.7Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 15 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.

Page 14 of 94

El'-ERGY 
L ABORATORIES 

www.energylab.com 
Analytical Excallsnt:s Sines 1952 

Helena, MT B77-472-0711 • Billings, MT B00-735-44B9 • Casper, WY BBB-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 88B-672-1225 • College Station, TX 888-690-2218 



LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-013

Client Sample ID: SSPT-022 Collection Date: 10/05/12 11:43

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.9Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 16 R167053

11/06/12 08:15 / dpbpCi/g-dry0.6Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 16 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-014

Client Sample ID: SSPT-011 Collection Date: 10/05/12 11:50

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.4Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 17 R167053

11/06/12 08:15 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 17 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-015

Client Sample ID: SSPT-044 Collection Date: 10/05/12 12:30

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry1.8Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 18 R167053

11/06/12 08:15 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 18 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12100524-016

Client Sample ID: SSPT-DS2 Collection Date: 10/05/12 12:45

Matrix: Soil Report Date: 11/29/12

DateReceived: 10/11/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

11/06/12 08:15 / dpb0.3pCi/g-dry2.5Radium 226 E901.1 10/15/12 10:36 GAM-HPGE_121106A : 20 R167053

11/06/12 08:15 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 10/15/12 10:36 GAM-HPGE_121106A : 20 R167053

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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Project: NECR EDRA

Client: Montgomery Watson Harza

Work Order: C12100524

QA/QC Summary Report

11/29/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E901.1 Batch: R167053

Sample ID: LCS-R167053 11/06/12 08:15Laboratory Control Sample Run: GAM-HPGE_121106A

Bismuth 214 100 70 1300.32.6 pCi/g-dry

- The LCS sample uses Bi214 for Ra226.

Sample ID: MB-R167053 11/06/12 08:15Method Blank Run: GAM-HPGE_121106A

Radium 226 ND pCi/g-dry U

Sample ID: C12100524-010ADUP 11/06/12 08:15Sample Duplicate Run: GAM-HPGE_121106A2

Radium 226 200.3 291.2 pCi/g-dry R

Radium 226 precision (±) 0.5 pCi/g-dry

- Duplicate RPD is outside of the acceptance range for this analysis; however, the RER of 1.2 is less than the limit of 2.0. This batch is approved.

Sample ID: C12100524-015ADUP 11/06/12 08:15Sample Duplicate Run: GAM-HPGE_121106A2

Radium 226 200.3 5.41.9 pCi/g-dry

Radium 226 precision (±) 0.5 pCi/g-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

R - RPD exceeds advisory limit. U - Not detected at  minimum detectable concentration
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

N/A°C  

10/11/2012Kerri Schroeder

NDA

km

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\swaldrop

10/15/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Montgomery Watson Harza C12100524

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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El'\ERGY Cia aa~ Chain of Custody and Analytical Request Record Page~of"2-
- - - - -- -- - - - -- ... -- ---- -~ - -- ~ - --- -

Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/StatE3,Compliance: 

Mw/1 A/eCf @)~ State: )( J.1 Yes D No 0 iort Mail Address: ,r· Contact Name: Phone/Fax: Email: Sampler: (Please Print) 0-~J: 77f/i?I. 7th~-
'9 7~--R7I ;if3tl 7'P61,1..e~@. A/~a,r~, l5"-1eu.m · aeJ Sj -;-1/lfd1 CO ~ 0 i/77 ri,e;--er?f:1- 9 oyr /17 wife; I ol,,:J ~ e,,... 

lrice Addri} t /,.f!i /cl (7v 
Invoice Contact & Phone: Purchase Order: Quote/Bottle Order: 

lJ/; ~ ~. ; r;t~ leefo,,, 110 -B-?t-t.f.J,r 
Special Report/Fonl{ats: s: / &~&[1S1©D© ~~@QD~~@ .. Contact ELI prior to ~~~ 

0 ai 
RUSH sample submittal 

~oe/'J~ 
~ 

for charges and Cooler lD(s): 

~i:o;go1 ai ..... 0 ;:: R scheduling - See 

~~46 ·-> o >-ro i w Instruction Page 
Dow D EDD/EDT(Electronic Data) 

Bww m3:: -C: ul CJ'J I 
03::= ~ 0) ~ 

'O Receipt Tamp 

0 POTWNvWTP 
(.) C: Comments: Format: vc:e~1.Q ~ :::, u q/2_ oc 

D State: 0 LEVEL IV 
0 ._COi c: ~ <( e 

lo... Cl)~ C ·.:::: 1-- (1l 

~ o.m o o ft ~ 
C: 

y ,If.I) D Other: 0 NELAC ~lii5. 
,_ 

On Ice: 
E .... -:s;: ~ :::,ID·-ID s zc.<Claro ... w 'O Custody Seal 

1 E >I ~ w iii On Bottle 
re 

~ C/) 'O 
C/J C On Cooler 

(1l 

) u5 H Intact 

SAMPLE IDENTIFICATION Collection Collection MATRIX ~ Signature 
(Name, Location, Interval, etc.) Date Time Match 

1 s v"' s·~P,-l'-13 10-3--12,. /05'0 ~ 
2 

5Sfi'-/:J'l-, II IJOO 5 i/' ~ 
3 

S 5P1-- O 19 H II 01 5 v g 
nn n 

4 SSP,- II o 1-1 112-3 5 i/ I 
~ 

5 5 SPt' - I "J- I 1-l J/30 5 / ~ 
6 S5P1- ~8'r Jtl J l</0 5 / ~ 
7 S5P,- et-(,, ,, l{'/:1 .5 / ;:::, 

~ 
8 55p1.-07t./ ,, /1)7 5 ~ ~ 
9 

SSP'f-077 ti ,201 s ti' 

' 10 .5'.5P7- 055' ij 
I '/JO s / ,(}/~I/JJ5;1(/ e:J 

Custody i'!A;;~7Jn-~a Date/Time: 113e, "'-I ' Received by (print): DatefTime: / Signature: 

/o,,-<f~l-e I </co 
Record Relinquishea by (Jl'rint): Date/Time: Signature: Received by (print): Date/Time: Signature: 

MUST be 
Signed [Jr~ L1rlJT:~r l611ti/1' q~4~ 

:;,gna,ure: 

Samole Disoosal: Return to Client: Lab Disposal: ,_ 
~ -

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, and links. 
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E~RGY. 
I /l/,i >l,,11 < !/{ff \ .. , ...... , ... 

PLEASE PRINT- Provide 89 much information 88 DOSSlble. 
Chain of Custody and Analytical Request Record ?- µ 

Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: 

. /YtW/1 Nez12- QJR/4-- State: 1./111_ Yes 0 No D 

~ort ~ddress: Contact Name: Phone/Fax: Email: Sampler: (Please Print) 
, t? ~ 77£/ tJIY 

Co gt:JL/77 -ro,, l~#>'J, c;1'7e, -571.,,1./J~/ Z"t,, ,i.e:4Qll ~ 11k./JffP~~ 6/-@,.,lx,J" ~r;~ , 970 -879-9t>y'Y /11W~? ,64'.,~ 
17n~ti d/&~/r~I~ CO 

Invoice Contact & Phone: Purchase Order: Quote/Bottle Order: 

~v J ,o,.,,-- 970-<Y71-'-/.?t/ 
Special Repci'rt!Formats - ELI must be notified I 

~£(1, ~@O@ W~®OJJ~~@ Contact ELI prior to ~i:t~-G prior to sample submittal for the following: 0 <ii R RUSH sample submittal 
for charges and cooler ID(s): !?CC <I> .c .... .=-:g>;go1 ~ Cl < scheduling - See 3~~ ·-U) 0 >,. 

J!s:U) (ti ~ w !:::- u Instruction Page 
C <15 <I) I "O 

Dow 0A2LA 
0-ct:=gj 

~ 
(.) C Comments: Receipt Temp ~--~'~, :::, qz OGSA D EDD/EDT(Electronic Data) oCll~ <( e oc 

.... §:.:~ C: 

~ 
<U 

0 POTWNJWTP Format: .!';~ri C s On Ice: ... 
fY ~ 

:::, 

D State: 0 LEVEL IV 
Eci.~- I-
;i E<i'.lg> "' w <ii Yes 

D Other: D NELAC ~ >I ~ w E .ii. 
~ C/J ... H 0 Custody Seal ~(:) ) z 
~ Intact y 

SAMPLE IDENTIFICATION Collection Collection MATRIX C( Signature 
(Name, Location, Interval, etc.) Date Time Metch 

y N 

1 
ic> ~.3 -12 l'ltis' 55ft-DSI s ~ 

2 5 5p,:..c33 /O -S'-12- ll3s-' 5 ~ 
3 S 5PT-o1-"l-- ,, I I '-/3 s Q) 

nnn 
4 

S5fT-o// 11.f'o s I JI 
5 S5P1- ol./t/- 1-f I 1.30 s 

-.., 

~ 
6 5Sf'1-05l. .,, /2'-/~ 5 ~ 
7 ~ "'r--- "" 

j::::, 

...... ¥r' 
8 

----------
-r--- "--1--.. ~ r-.... 0) 

9 

---------- -- r---..,... ~ 'DO 
I~ 

10 ~ -............ ~12 llJIJ5o? 'I Ii::::: r, 
Custody r;o,quished by (pri~: Date/Time: 7fl:::i"A Received by (print): "' Datemme:- - - - :Signature: 

l't-fv.&L.- fl~ 10-94-1...(0 /'(60 
Record Relinquished by (pri'2'- Date/Time: Stgnalure: Received by (print): Date11,me: :Signature: 

MUST be )./ . .-., - --: , ... ./0. ~, ,--~ .... ~ , 

Signed R7r-»~a7J(ry:q; ~~~7~{1k, :Signature: 

Samele Disoosal: Return to Client: Lab Disposal: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

Visit our web site at www,energylab.com fOI" additional information, downloadable fee schedule, forms, and links. 
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Level 4 Reporting Checklist 
Method#C9o/, / Analytei'Zc..-llb 

Initial calibration information 

(Calibration curve needs to bracket sample measurements) 

Continuing Calibration Information (CCI) 

(Calibration check every tenth sample) 

Bench-sheets 

(Sample run order should include duplicate, spike, method blank, reagent 

blank, and LCS every 20 samples) 

Calibration verification every 10 samples 

Serial dilution information 

Standard addition information (if performed) 

Documentation of Instrument Detection Limits (most recent IDL study) 

Photocopies of instrument run Jogs and/or Jab notebook notes for the batch 

Photocopy of standard preparation notes 

Photocopy of standard source calibration certificate or chemical label noting 

manufacturer, stock and/or lot number 

Photocopies of method control charts for the following: 

Laboratory Control Samples (LCS) 

Matrix Spikes 

Laboratory Duplicates 

Method Blanks (MB) 

Analyst Case Narrative consisting of the following: 

ICP needs: 

Screen Run performed? 

A statement documenting the analytes and the method used 

Date of analysis 

Any instrument adjustments or anomalies encountered during analysis 

Typed name and signature of the analyst 

Interference checks 

Serial dilution information 

ICP interelemental correction factors (!EC) 

ICP linear ranges(LDR) 

Screen samples for dilution factor? 

Please complete, attach and record documentation on next sheet and your numbered Log Book. 

swc C:\shepherd\level4\level4.lst 1 
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Level 4 Reporting 

Date: / /- {:,- ( L g;~ Time: _______ _ 

EPA Method Numbers and Analyte, please indicate on the attached tables. 

Did you log sample from storage? Yes __,..--- No ___ _ 

Container size/hree ; ~ s-fee / ~ C,.#ro-.c. 2-00 J 
no he_ Sample Preservation noted: _____________________ _ 

SampleNumbers: Cl 2-/065" 2 .. _l( ( -/f::. 

Did you perform a screen o samples for concentrations and matrix interferences? Yes_ No~ 

Analyst case narrative: / / er-

~ 

11-7-12-

• 

Any instrument adjustments or anomalies encountered during analysis? M O h €. 

swc C:\shepherd\level4\level4.Ist 2 
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Level 4 Reporting ( continued) 

Adjustments or anomalies (continued) __________________ _ 

Date // -7-(c__ 

swc C:\shepherd\level4\level4.lst 3 
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t.CKerI & Ltegter 

Isotope Products 

Valencia, California 91355 

Tel 661·309·1010 

Fax 661•257•8303 

/ 

Cft!V 

CERTIFICATE OF CALIBRATION 
MULTINUCLIDE STANDARD SOURCE 

Customer: ENERGY LABORATORIES Source No.: 1369-93-; 

P.O. :--lo.: 80311 Rcfe.-cnce Date: 1-Jun-09 12 00 PST" 

Catafog'. No.: EG-ML 

PhysioJl Di.:~tription: 

A_ Sapsuie type: 

B Nature of active deposit 

C. t\chve diameter/volume: 

D. BacKing: 
_ Cove-r 

c;amm,,-Ray 

t.,n.;r~y (kcV) 

k~ -v~ 

122 
! :,9 
320 

392 
514 

Nudili£ 

Cd-109 
Co~57 
Te-123m 

Cr-51 
Sn-113 
Sr-85 

662 -Cs-137 
898 Y-88 
1"173 _ Co-60 

1333 Co-60 

1836 Y-88 

,'\1etil(Jd of Calibration: 

Contained Radioactivity: 

Customer supplied can - 3" (76 mm) OD 

Multtnucl1de distributed in 1.5 glee epoxy matrix 

Approximately 124ml (186.0 grams) 

Steel 
Steel 

HaltClife Branching Activity 

Ratio(%) \µCi) 

462.6 ± 0. 7 days 3.63 0.2492 

271.79 ± o 09 days 85.6 0.01081 

119.7 ± 0.1 days 84.0 0.01236 

27 706 ± 0.007 days 9.86 0.3056 

115.09 ± 0.04 days 64.9 0.04791 

64.849 ± 0.004 days 98.4 0.05830 

30.17 ± 0.16 years 85.1 0.04177 

106.630 ± 0.025 days 94.0 0.09170 

5.272 ± 0.001 years 99.86 0.04926 

5.272 ± 0.001 years 99.98 0.04926 

106.630 ± O 025 days 99.4 0.09170 

0.8669 µCi 32.08 k Ii 

Gammas Total 

per second l;ncert 

334.7 ..., ... ~-1 
.). i /Q 

342.4 3.1 G'IJ 

384.1 ') 1 .:., 
v. , /0 

1115 3.0 "% 

1150 3.0 "Jo 

2123 3.0 ~1/~ 

1315 1.n-:,, 
-.,.J /0 

3189 3.G ";C 

1820 3.0 '1C 

1822 3 0 %~ 

3373 3.0 '% 

This source was prepared from a weighed aliquot of solution whose concentrations in µCUg were determined ny 

gamrns spectrometry. 

~oles: 

- See reverse side for leak test(s) performed on this source. 

- EZIP participates ,n a NIST measurement assurance program to establish and maintain implicit traceabiliiy 

'.or a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference 

Mater:ais (as m NRC Regulatory Guide 4.15). 

Nuciear data was taken from IAEA-TECDOC-619, 1991. 

Overall uncertainiy is calculated at the 99% confidence level. 

Th,s source has a working life of 1 year. 

2cf-(!1t:ti't 
Da EZIP Ref. No.: 1369-93 

----·--------------- 1SO9001 (ER.llFIED -------------------

Medical Imaging Laboratory Fndust..-ial Gauging Laboratory 

'"""' "-··•'· "-- ·•--- ~•·--• ,... -'-- .1. ,..-_,;~~-- - r.,-~ • 
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i 

--·:: 1 J _ _._,,._,:::., __ L·-J,l L'ctL.C::. .1..2...VH< .J....:....1..,:.,:-. 

Energy Calibration Date: 
Efficiency Calibration Date: 

Calibration Description: 

.i...JV4.J..J • .i.<_.'--Ue"L..I. .l.J::-',::;:.L.'-11<::::U.l...-.l..l..., 

6/5/2009 Time~ 11:22:16 
6/5/2009 Time: 11:39:17 

6/5/09 can calibration polynomial new standard 
IP~ #1369-93-1 new calibration perched 

____ ,er,;y Calj_bration Fj_t 
Ene~gy = -0.3919 +0.243214*Channel -9.76725e-010*Channel**2 

?½HM (keV) 2.7504 +0.00097l*Channel -2.70459e-008*Channel•*2 

?~e~gy/FWHM Table 
:::::-;;0,,:;;el Energy ( keV) ?it ( ke\l) Delta Fl'IHM Fit Delta 

:,,;:..:,_ 
r, .-, 88.00 87 90 0. 11% 0.74 0.75 -2. 10% c~ 

5C-2. 9-: 122.00 121 92 0.06% 0.78 0. 79 -0. 93% 
cs~ 3 2· 159 00 158. 87 0.08% 0. 81 0.82 -1 .42% 

}_ 3 ::._ :08 320. 00 320. 01 -0. 00% 0. 99 0. 97 1.72% 
l ;~ ::._ J ;,::, 39l .00 391 65 -0. 17% 1 .01 1 .03 -2.39% 
,2 =- = ,; ·7 9 514 .00 513. 95 0.01% 1 16 l .14 . 61% ~-
)""22 _ ] 0 662. 00 661. 65 0. 05% 1.31 1. 26 3. 65% 
.:·. G 94 .22 898 00 8 98. 08 -0. 01% 1. 50 1. 45 2 99% 
4 f;2 5. 86 J..173. 00 1173.30 -0. 03% 1. 67 1. 66 1 09% 
::_.. ,'.j ~,. :J .• r 00 ]333. 00 1332.55 0. 03% l. 63 1 .77 -8 16% 

) ::., j 24 1836. 00 1836. 12 -0.01.% 2. 12 2 08 2 12% 

Effi.ciency Calibration Fit 
?0Lynam1al Uncertainty= 1.1491 % 

Coefficients: 
-0.345759 -5.963100 0.675305 -0.103447 0.008672 -0.000304 

Sfficiency Table 
E::'ficiency 

86.00 l.8030E-002 
i22.00 l.8069E-002 
lj9.0C 1.5244£-002 
320.CO 8.8571E-003 
392.00 7.2997£-003 
~~4.00 5.5726E-003 
662.00 4.7604E-003 
898.00 3.51542-003 

Jl73.00 2.8900E-003 
~J33.00 2.5087E-003 
78?~.00 l.9175E--003 

Fit 

J..8033E-002 
l.8041E-002 
l.5291E-002 
8.7565E-003 
7.3136E-003 
5.7472E-003 
4.6095E-003 
3.5587E-003 
2.8429E-003 
2.5490E-003 
l.9124E-003 

lib~aticn Certificate Table 

Delta 

-0.02% 
0.15% 

-0.31% 
1.14% 

-0.19% 
-3.13% 

3.17% 
-1.23% 

1.63% 
-1.61% 

0.27% 

~sctope Energy Pct Halflife Activity 

-.j_---109 88 .03 ~ 63 4 63E+002 9865. 01 J. 

:-.:,c-::,7 122 07 85. 60 2 . 72ET002 400.00 
'('c--12 3:-n 159.07 84 .00 1 .20E+002 457 .26 
<::;s-113 391. 69 64 90 l. 15E+002 1771. 96 
'::"-88 898.02 94 00 l 07E+002 3392.55 
Co-60 1173.24 99.86 1 93E+003 1822.55 
:::c-60 1333. 00 99. 98 1 93E+003 1822.36 
Y-88 1836. 01 99. 40 1 07E+002 3393. 36 
,:__·.:.: -- 51 320.,J0 9. 86 2 .77E+001 11308 .32 
S.r-·ES 514 .GO 98 40 6.48E+001 2157. 52 
- 13""7 66:. 66 85. 10 1 10E+004 1545.24 _s-

',,',.).---'- 0":c 1836.27 0 ~. 63 4. 63E+002 9220. 39 

GPS Error 

358. 10 3. 10% 
342. 40 3. 10% 
384 10 3.00% 

1150. 00 3. 00% 
3189. 00 3. 00% 
1820. 00 3. 00% 
1822 00 3. 00% 
3373. 00 3. 00% 
1115. 00 3 00% 
2123. 00 3. 00% 
1315. 00 3. 00% 

334.70 3. 10% 

5/1/2008 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/l/2009 
6/1/2009 
6/1/2009 
6/l/20C9 
6/l/20D9 
6/1/2009 
6/1/2009 

Dar.e & T 

l2 C CO: ,)() 

12: C'' -V. 00 
12: ,J!): CO 
12: 00:0() 
12: C•O: C·O 
J.2:CO: oc 
12: 00: V ,_.,,.,. 

' ~ ,L C ~-·~· u: '"; 'J 

12 ·:· Cc; : ,:_:,(_) 

12: CG: -, t"'. 

i2: CCJ: 
,, ,..._ 
,_ V 

12:00: ,J ,:; 
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ical-~~a~~~n Cata from file: 1369.93.lccdetl_llperche~.Clb 
; .2"::1e:r:g:/ ::::a2.ibration Da·ce: 10/16/2012 Time: 14: 32: 42 

~~f~=~e~cy Calibration Date: 6/5/2009 Time: 11:39:17 

' ' 1 16/2.2 car_ c.=..l2..:0rai:.i.on energy re-cal 
~ew calibration perched 

3.:-ierg:::/ = 
FWiil< : ]..:e~/ _: 

-0.2923 ~0.243203*Channel -4.95665e-009*Channel=*2 
2.5984 +O.OJ1193~Channel -6.59988e-008*Channel*~2 

Ch~::~el E~ergy(keV) Fi.t{keVJ Delt:;a_ FWHM Fit Delta 
-----------------------------------------------------------

.SC.3.23 
1 .·::.?. • 55 

•,-:- -· ~;,---,c·,.•,c a~ 

.-, '"' ,..., ~ 
00. v-J 

122.06 
662.08 

lli3.00 
J.33.3. oc 

88.02 -0.02% 
122.09 -0.02% 
661.8l 0.03% 

1173.43 -0.·J4% 
1332.72 0.02% 

0.76 
0.74 
1.31 
1. 65 
1.74 

Uncertai~ty = 1.1491 % 

0.74 
0.77 
1.30 
l.66 
1.74 

-4.17:.:c 
0. 35'<3 

-0. 1 ~':,'; 
0.07'1;: 

~-3~5759 -5.963100 0.675305 -0.103447 0.008672 -C.000304 
,_. 
' E ff_,_ c_; ___ SL -::.jc' 

-,..:.~.CJ 

56.:.oc 
290.JC) 

--;, 3 - ·,J :J 

.:. . 8·J3D:S-002 
l.8069E-C02 
l. 52"±4:2-002 
8.85!2.~-003 
!.::?99/E-OOJ 
5.5726E-003 
4.":604E-003 
3. 5~5~E-C03 
2.8900E-003 
2.s:Je::.s-003 
l.9.:.75:S-C03 

a~~Dra~ion ~e~tificate 

-::.e--l23m 

Co-
f Y·-8:~ 

Cr • 

Er.:.e::::gy 

38.03 
122.C7 
~59.0"7 
391.69 
898.02 

:..1; 3 - Z4 
:3::,3_.:,o 
2.236.C.2.. 

2-2C - :J·J 
51.:; - ':1 G 
::5-61.. 66 

2..236.27 

Pct 

3 63 
85 60 
84 00 
64 90 
94 00 
99.85 
99. 98 
99. 40 

9 86 
98 40 
35 10 

3 63 

Fit Delta 

l. 8033E-002 
l.8041E-002 
1.5291E-0C2 
8.7565E-003 
7.3136E-003 
5.7472E-003 
4.6095E-003 
3.5587E-003 
2.8429E-003 
2.5490£-003 
l.912.;E-003 

Table 
Halfli:fe 

4 63E+002 
2 72E+002 
l .20E+002 
1 15E+002 
1 07E+002 
1.. 93:E-t-003 

l 93E+003 
l 07E+002 
2 77E+001 
6 .48E+001 
l lOE-i-004 
4 63E-i-002 

-0. 02;.& 
0.15%; 

-0.31% 
1.14% 

-0.19% 
-3.13% 

3.17% 
-1.23~ 

1.63% 
-1.61% 

0. 2 7>:5 

Activity 

9865.01 
400.00 
457.26 

1771.96 
3392.55 
1822.55 
1822.36 
3393.36 

11308.32 
2157.52 
1545.24 
9220.39 

GPS 

358.10 
342.40 
384.10 

1150.00 
3189.00 
1820.00 

1822.00 
3373.00 
1115.00 
2123.00 
1315.CO 

334.70 

Error 

3.lC~ 5/1/2008 12:00:C~ 
3.10% 6/1/2009 12:CG:GG 
3.00~ 6/l/2J03 :2:JO:CO 
3.00i 6/l/2OO9 lZ:00:0~ 
3.00~ 6/~/2009 12:JC:DJ 
:';:.CO':.:, ·S,,'J.../ZC-09 :i..::::S·C:, 

3 _ 00-'b 
3.0C;6 
3. oo·~ 
3 _ 00~5 

6/l/2JD9 .:... 
6/1/2C)G9 l 
6/l/2CC9 .:... 
6/:./2009 

:CO:C'U 
: 00: '.:: :J 
: c,c,: ,:,J 
:O:J:oc, 

3.00~ 6/1/2009 l :OC:CO 
3.10~ 6/l,'2C09 ~ :00:CJ 
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• 

J #: 3129 
Jpened· ________ _ 

Diluted Climax Sand Tailings..08826 

Expires: 5/6Iioo7 

J)c__S' o 60 2- (: 

c_AA( 

Rec'd: 11/7/2006 
Energy laboratories, Inc 2393 Sait Creel< Hw1 ( 

Casper WY 32602-

~ '-leasurement 

IJ.S. EM/IRQIBIEJIITAJ. PROTECTION AGENCY L-C,S CJ 
BIVIRO.MfHTAl Mo•rroRIII& AlfD SUPPORT UIIJORATORY-LA! VEGAS 

llUM.ITY ASIUIWIC.E BIWICJl 

Calihrat Jon Cert 1fic.ate 

DILUTED CLIMAX SA/ID TAIUNGS 

l._____,I ~t __ .... _ • ....; .. 1 
10 · l"t .. _,., ... <tl• - ,._l _____ _, 

L __ -'35~· .;.;•3;;..,,) I e1co -
1

••) "'~( =T=ho=r=i=um=-=2=30=============~' 
•• - ... ,. l'SI ... ·,.I _/ita_y_1 _., _l_9_7_6 ________ _,j 

..._ ___ 45~.4-·-1 L pico-··· I - ., .. 
and 40 pi co curies: 

of l ead-210 . 

•' "'° .. ..,.,.,. - 1""' 11..:.:;Ra::.d::.· ..,i Yffl=-.:2.:2.:5:.... _____ ......J 

r - 10 ., ... ] 

T,;1;11 prlncip,.l &c.t1vity per 9r..,. 
it thll q,ll>tltd t lio• 

35.3 j ! pico ,,,.., .. j 

per gram 

,iiiv,od <>f _,..,r.,.,..ot: Gravimetric dilution of analyzed 

sand Tailings. The thorium-230 was analyied by alpha 

llaclfom-226 was -,.sured using ra<ion emanation. 

sµectn>scapy. 
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u,emica 1 
Composition 
cc• Solution 

Th~ rt-JJ••t.it:d11ty of ttii~ shrtdndil.1t,,on f_dih,t!on:i, tourc.f! si-~•9-lrt.ti~?t\;• c1nntln12 s;t.Jt1tt1cs, 

,u-, s d.et~l"l'f'J1n•t 1c-n~ ~ etc. l w1'l iui:.f'l th.It ti,. ~rt Ht t-t:! 1ttl oc td r:tlt ,...-d1o1ct i'f• c::>ncetrtr,t ion 

of th~ principlt 1<tiv1ty hld • \t!ndard ~rror i~] not ~r~*t~r thin 

1 4 : I 
L---~---'-

,Jisp,eMing, c01JJT!ifl.9 l.o1f-t1~ c-oootimJ corr•ct1cn'.., kn¢WT'I ,mc:•-r"tih1ty l'Jf iUllti;'lri) of ttlf'! 

c~T"titi'ii"d r.:1-01~,ct\vl'!- conctflt'r"Jation of th.~ j)rinciple •r::U1it_y hA!.S- :b.r,;;ri t!!:tt-1l"atflt-j n<:1t to 

(!?.Ctcd cr_• ____ 3_1_<_•_)_c_, gr ,!_-____ J_J_(-<_')_ 

'!h.e t'f"'edtve 1u,rtdar.J dtv1at1¢n t1 d-tfintd u 1/6th cf tbw r&n!J• b.~•rt th~ .::rverall l1ciits 

... {_Ja + ,) •~ - (l~ + &') •M Is thet•fOrT f 51' } 

See attacmurnt. 

.,., 

! 

I 
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{}Br 2_ 
PREP BATCH REPORT 

Prep Batch 35398 Prep Code: PRP-GAMMA 

I 

Technician: Jason Salazar 

Batch Units: G 

Sample ID Matrix pH Initial Samp Amt Sol Added SolRecov Fin Vol (ml) 

C12100524-001A Soil 153.77 0 0 153.77 

-D&G 

C12100524-002A Soil 164.18 0 0 164.18 

C12100524-003A Soil 174.42 0 0 174.42 

C 12100524-004A Soil 180.12 0 0 180.12 

C12100524-005A Soil 188.08, 0 0 188.08 

C12100524-006A Soil 158.04 0 0 158.04 

C12100524-007A Soil 166.89 0 0 166.89 

C12100524-008A Soil 183.51 0 0 183.51 

C12100524-009A Soil 161.92 0 0 161.92 

C12100524-010A Soil l)lJP 181.22 0 0 181.22 

C12100524-011A Soil 183.99 0 0 183.99 

C12100524-012A Soil 171.46 0 0 171.46 

C12100524-013A Soil 184.02 0 0 184.02 

C12100524-014A Soil 

C12100524-015A Soil #U 
176.17 0 

180.46 0 

0 176.17 

0 180.46 

175.84 0 0 175.84 .,....._ 

/I~ 
,/;;) J7 _, ( ~ . QA-/Oc 
\ \1/IG'f(/Z., 

~ f.S, 
I 2- I I O _f.__A-

f? .' /!:> . 

c2 
/(~~ 

~le V 

Page: 1 of 1 

Prep Start Date: 10/15/2012 10:36:53 
Prep End Date: 10/15/201210:41:00 

Factor Balance PrepStart PrepEnd 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

1 Sartorius CP3202 10/15/2012 10/15/2012 

~ ~ 

/1-S--/ ~ 
'! .,::-,.. 2 2 C, 

AmtAdd 
10/15/2012 
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-- -- ... - .......... 

Date 

Eucrgy Laboratorit-,;._ Inv. 

Alpha Spectroscopy/ Gamma Spectroscopy 

Instrument/ Mai11tcna11cc Run Log 

·-
Count 

A . t d I) t C''l ID (' u 

Dct. , . 
ssocia c a a <'I c .ommcnts 

~ lfl, 

l)l~ J,\lllll~I 

Sp~c Spe( ] flt 

lnstr~ments: E_GQ2;rt_('I~-Octete PC A~]a §£~!!'2.'";'._0.£_Y __ SJ~<:!1!-!1~.!..~-]E(~Qjl~!C51~1'urit 1:~t::;;.1rji_i~n_1)l)~!t:C~o_r. ___ ~--- -7, 

No. j Mrn_ue !sot Batch ID Samples Number -A-
11
]- -, •·• Maintenance Log 

~= ------- --<-~ ---r 
-

---=---- -- ,=' -------· --~----"-=-=- = =-==- ~-,,=--~=--=-~-----"- =--=----=~=---=-= 

IIU"l,4-ILI 1-:11 jt#1. ...... I IP---+ I, __ I I • YY:l l........,J 

,,. .• ,...,, 

C/UDOJLJ 
--= 

~ 

CrL/Q02CJ< ~ ~L-~ ! 
;.c.5 H / . .. 

+--·-·-·----· ---------J.ecll\2.1.lhD$..m1. ... -"'.-;; / ~ .._ __ 

l~_'J_::·~':/ ()(C-\ v::'_ 
. ~l . / 

r '-<'fWK' 6- _r2.~~\l-..~ ~4'~". .~ 

Page 13 ofSl 

,., ... ,~, 

d±A:(+ ----·· ----

-~, ........ 
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______________ l ____ _ 

Energy Laboratories, Inc. 
Alpha Spectroscopy / Gamma Spectroscopy 

Instrument/ Maintenance Run Log 

-111.,1,IU..111'-al'l-'3• ,a.;.,'-"'-'" __ ., ____ ..__._ a..._,~-•.,••-_,., ____ --- d EGG Ortec H' ·--
Count Det. Time 

Associated Data File 

Date No. Min. Isotope Batch ID Samples Number 

/1...C _\"> l- ::0-.-' c::. ThZl:Y 1--n - 0-r~• 11 •• 

"' 
')._, .. ~- • t=.C!'_r' V / Q:>C(!J:.. ..-_ 

I\-S'-17 :Jt-7,1. = TI.- .. _.... ..4,,. I - - . " 
;z__ v ,.-, 

1~r----"..., I//', J1 i/\ ' - , n_v~ c I l./Dorn £. c, "/(.)Os24" ,_, L.-- -,r 
,-~1'2.- '/I\ "b,"' / Th 1.t;'?I- ,.;:-_:;'-"'>! -\-i- +..:, <:,,...~ lit \ I IM L\ "'"H~ 11 ,,_ 
_, __ ,, ,_ - - ?.J\r 77,,,. 1'7~'2_ 

Q ~ 

,.----r\,-.._ \'1-:::>.? . 
I~? !':>'"' Q._.,., ,-... LL, I"\ P,..,-- - 41nq ,_, ~-1? 

1-· - _\? 1- I c:c ~,..; T\,-,,. 1'7~ I "T\r-- - \ 7 '2., I 
1/ -7-/7 / -, /6 cJ 60 j ),--,/4:::: HKO- c_lUOos-LV .... 

111.Jr--/? 1, ~ 
, 

' JJotc::. b ,-/f'?_,- 01 z1ooco9, c11, )Cl6a/ ~ /O_JtJ (cl I 2b 

lt-C..-12.. 1'-t_ 2-4-o n., I-; 02,t 
/ 

"l"7,..._ '...,~ 

I\ -P.,~ l'Z- ,_,a. ?_b-, T\,-._ \-y~-i. \'\r--.-\7'.2:::i! 

,/_q_,, I_ 7 ;Jr;. - ~u-- 0&TZ c/2./1 106'0 5' J,J--t,;TI I JOI) ;J,<-1,/_/ A/ /A 

t-l?_-1?_ 1..;, ' - c::; v,IL-., ,_..) },. ).,,L - r'r I, l"T:. - ,:;,,-...,.., ,-'.!1~ 

c::. D.' I~ - ._;, I,.._ D ' \ : __ , r " /' . _\. 
~ 

1-17-17 1- :::>LI \C::.tl.11~-\ 

I/.;// --( z_ (, J_ ' ID J !r,t,- ;) '~y n/4/_, C --I 2_j ,-'\ 19,< n o 

t'--!i: ~ Ir--,--.. 
I I , 

l-1J_, _ t-2-, I J ~~c=.c' .. ) 

11-lZ--< ,_ l-1/~ -;:,Ji', u c:::c:::: t U ·-C".1 

11-17-("> I - 1.--0 ..,,1,, I ) re:'? I y_c:c-;, 

,I f-I'7-17 1- (' ..,,.,,, I ) cc,-, ( \ -C::.C:::rl 

Page 14of51 

-- ---

Instrument 
ID 

Comments 

Alpha Gamma Maintenance Log 

''" Sp« Int 

_/ --
,.,/ --

.__.- A-f. t, ' -
1--.." ~ 

v" 
/ ,_ .... 

(./' 
L.---..-. 
u" 

t,,----
,, 

,___ IA· -, , /Oo'>Z'f' 
./ ~'"" 
_,_/ -

1.,C)il £..--' r.-

--------
/ 

T'"--o.""" 

,/ -.-- -
~ OA 

/- ' ~..,,, ,..._ 
/ .,, 

_..,_. ,- " l:'.\~ 
~ 

/ '--= 

L~ 
/ -~~ 

~-,_., ' 

--



P
age 34 of 94

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

ACTIVITY DECAY CORRECTIONS 
LCS CANS 6 - 10, gbkg 

Input LCS Input Cale Cale Input Cale Cale Cale Cale Cale Input Input Cale Input Cale LCS 
Analyte # Half life Half life Half life Original Original Corrected Corrected Corrected Corrected Reference Current DPM Measured Percent # 

Years Days Hours pCi uCi pCi nCi uCi Bq Date Date pCi Recovery 
IPL-6 6 1600 5.84E+05 14025600 47.4 4.74E-05 46.88 0.05 4.69E-05 1.735 4/1/1987 9/7/2012 104.08 43.1 0.92 6 DET1 
IPL-6 6 1600 5.84E+05 14025600 47.4 4.74E-05 46.88 0.05 4.69E-05 1.735 4/1/1987 9/7/2012 104.08 41.4 0.88 6 DET2 
IPL-7 7 1600 5.84E+05 14025600 8.72 8.72E-06 8.66 0.01 B.66E-06 0.320 2/1/1997 9/21/2012 19.23 8.0 0.93 7 DETt 
IPL-7 7 1600 5.84E+05 14025600 8.72 8.72E-06 8.66 0.01 8.66E-06 0.320 2/1/1997 9/7/2012 19.23 8.0 093 7 DET2 
IPL-8 8 1600 5.84E+05 14025600 2393 2.39E-05 23.77 0.02 2.38E-05 0,879 2/1/1997 9/7/2012 52.77 26.3 1.11 8 DET1 
IPL-8 8 1600 5.84E+05 14025600 23.93 2.39E-05 23.77 0.02 2.38E-05 0.879 2/1/1997 9/7/2012 52.77 21.4 0.90 8 DET2 

OCS08826 9 1600 5.84E+05 14025600 2.6 260E-06 2.57 0.00 2.57E-06 0.095 9/13/1989 11/8/2012 5.71 2.5 0.97 9 DET1 
DCS08826 9 1600 5.84E+05 14025600 2.6 2.60E-06 2.57,,- 0.00 2.57E-06 0.095 9/13/1989 11/7/2012 5.71 2.6- 1.00.....-- 9 DET2 
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D 

110712dcs08826lcsdet2 

ORTE( g v - i ( 143) wan32 G53W2.06 07-NOV-2012 15:54:55 Page 1 
Energy Laboratory spectrum name: 110712dcs08826lcsdet2.Anl 

sample description 
110712dcs08826lcsdet2 

Spectrum Filename: c:\user\110712dcs08826lcsdet2.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

07-Nov-2012 14:52:06 
3600 
3603 

0.07 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
o. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
50.000% 

3 
1. 8333E+02 
2.7000E+Ol/( 1.0000E+OO* 1.8333E+02) 
1. 4728E-01 
LLD - ORTEC method (US-NRC) 

l.OOOOOOOE+OO 
1.0000000E+OO 
0.000% 
best method (based on spectrum). 

12.000 

Page 1 
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D 

110712dcs08826lcsdet2 
ORTEC g v - i ( 143) wan32 G53W2.06 07-NOV-2012 15:54:55 Page 2 

Energy Laboratory Spectrum name: 110712dcs08826lcsdet2.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
13-Sep-1989 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0 .1327 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 
pci/g 

Ra-228 1.0716E+OO 1. 7464E+Ol 
Ra-226 < 6.6105E+OO 6. 6772E+OO 
Bi -214 2. S74BE+oo/ 2.6007E+OO 
Pb-214 2.4466E+OO 2.4713E+OO 
Ir-192 B< 1.69E-01 >12 Halflives 
sb-124 B< 8.13E-02 >12 Halflives 
Sc-46 < S.35E-01 >12 Halflives 
Pb-210 NO in-range peaks 
Th-228 < 2.lSE+OO >12 Halflives 
Th-230 < 3. 4182E+Ol 3.4190E+Ol 
Cs-137 < 6.3320E-02 1. 0792E-01 
Co-60 B< 8.5390E-02 1. 7933E+OO 
Am-241 < 2. 4012E-01 2.4920E-01 
K-40 S.9164E+OO S.9164E+OO 
U-235 2.8351E-01 2.8351E-01 
Th-234 B< 2.0829E+OO 2.0829E+OO 
cs-134 < 7.6699E-02 1. 8398E+02 
Pb-212 A 1. 9390E-01 1. 9390E-01 
Ra-224 < 4.99E+OO >12 Halflives 
I-131 A l.5748E-01 >12 Halflives 
Mn-54 #A 1.4806E-01 >12 Halflives 
Tl-208 H 3.7122E-01 >12 Halflives 
Bi-212 < l.78E+OO >12 Halflives 
Ra-223 < S.27E-01 >12 Halflives 
Pa-234 < 4.68E-01 >12 Halflives 
Eu-154 < 2.3207E-01 1. 4375E+OO 

D E S I N 
uncertainty 

counting 
pci/g 

4.7107E+OO 

2.7998E-01 
2.1746E-01 

1. 3626E+OO 
7.7018E-02 

9.6786E-02 

6.9403E-02 
S.3487E-02 
8.3258E-02 

S A M P L E 
1 sigma 

Total 
pci/g 

4.7155E+OO 

2. 8176E-01 
2 .1953E-01 

1. 3645E+OO 
7.7095E-02 

9.6817E-02 

6.9429E-02 
S.3517E-02 
8.3381E-02 

***** 

ORTEC g v - i ( 143) wan32 G53W2.06 07-NOV-2012 15:54:55 Page 3 
Energy Laboratory Spectrum name: 110712dcs08826lcsdet2.Anl 

Eu-152 < 
Na-22 < 

7 .OOBOE-01 
S.2962E-04 

2.3358E+OO 
2.5383E-01 

Page 2 
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< 
< 

B< 
B< 

No 

110712dcs08826lcsdet2 
1.28E-01 >12 Halflives 

1.4577E-01 6.7210E-01 
3.lOE-01 >12 Halflives 
3.34E-01 >12 Halflives 

in-range peaks 

Zn-65 
Ba-133 
Ru-103 
Be-7 
I-125 
Tl-201 
Pa-234 

#A 
B< 

6.7306E-01 >12 Halflives 3.3616E-01 
4.66E+OO >12 Halflives 

3. 3640E-01 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 1.2486851E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.8929718E+Ol pci/g 

********* SUM M 
1115. 52 % Zn-65 
1274.54 % Eu-154 

A R Y O F D I 
1120. 51 % Sc-46 
1333.00 % Co-60 

S C AR D E D P E A 
1173.00 % Co-60 
1408.00 & Eu-152 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

KS ********* 
1274.50 Na-22 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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110712blankdet2 

ORTEC g v - i ( 143) wan32 G53W2.06 07-NOV-2012 14:51:14 Page 1 
Energy Laboratory spectrum name: 110712blankdet2.Anl 

sample description 
110712bl ankdet2 

Spectrum Filename: c:\User\110712blankdet2.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

07-Nov-2012 13:48:50 
3597 
3600 

0.07 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Fil es 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

2 
1. OOOOE+OO 
2.7000E+Ol/( 1.0000E+OO* 
2.7000E+Ol 
Nureg 4.16 

1. OOOOOOOE+OO 
1.0000000E+OO 
0.000% 

1. OOOOE+OO) = 

best method (based on spectrum). 

12.000 

Page 1 
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D 

ORTEC g v - i ( 143) wan32 
Energy Laboratory 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

110712blankdet2 
G53W2.06 07-NOV-2012 14:51:14 Page 

spectrum name: 110712blankdet2.Anl 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
30-Apr-1999 12:00:00 

True coincidence correction: NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
YES 

020711bkg1000mindet2.Pbc 
07-Feb-2011 12:45:23 

Slope 1.0000E+OO 

2 

Net factor l.OOOOE+OO 

***** 
Nuclide 

Ra-228 
Ra-226 
Bi-214 
Pb-214 
Ir-192 
sb-124 
Sc-46 
Pb-210 
Th-228 
Th-230 
Cs-137 
co-60 
Am-241 
K-40 
U-235 
Th-234 
Cs-134 
Pb-212 
Ra-224 
I-131 
Mn-54 
Tl-208 
Bi-212 
Ra-223 
Pa-234 
Eu-154 

ORTEC 
Energy 

Eu-152 
Na-22 

Energy calibration 
Normalized diff: 0.0609 

S U M M A R Y 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Activi t1 Activity counting 
/ pci/ pci/1 pci /1 

< 1. 3424E+02 6.8547E+02 
< 6.9579E+02 6.9988E+02 

B< 8.2341E+Ol 8. 2824E+Ol 
< 8.5699E+Ol 8.6203E+Ol 

B< 2.98E+Ol >12 Halflives 
B< 3. lSE+Ol >12 Ha 1 fl i ves 
< 4.09E+Ol >12 Halflives 

No in- range peaks 
< 1. 3408E+03 1. 8158E+OS 
< 2. 8913E+03 2.8917E+03 
< 2.9629E+Ol 4.0456E+Ol 

B< 3.1501E+Ol 1. 8654E+02 
< 3.3474E+Ol 3.4208E+Ol 
< 9.7989E+02 9.7989E+02 
< 4. SOOlE+Ol 4. SOOlE+Ol 

B< 7.0246E+02 7.0246E+02 
< 3 .1127E+Ol 2.9358E+03 
< 5. 5113E+Ol 5. 5113E+Ol 
< S.59E+02 >12 Halflives 

B< 2 .17E+Ol >12 Halflives 
< 2.08E+Ol >12 Halflives 
< 3. 86E+Ol >12 Halflives 
< 2.53E+02 >12 Halflives 
< 1. SOE+02 >12 Halflives 
< S. SOE+Ol >12 Halflives 
< S.3874E+Ol 1. 5634E+02 

SAMPLE 
2 Sigma 

Total 
pCi/1 

g V - i 
Laboratory 

( 143) wan32 G53W2.06 07-NOV-2012 14:51:14 Page 
Spectrum name: 110712blankdet2.Anl 

< 1. 6746E+02 3.3835E+02 
< 2.2480E+Ol 8.2755E+02 

Page 2 

***** 

3 
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/ 110712blankdet2 
zn-65 < 5.63E+0l >12 Halflives 
Ba-133 < 3.3474E+0l 8.1749E+0l 
Ru-103 B< 3.53E+0l >12 Halflives 
Be-7 B< 1.52E+02 >12 Halflives 
I-125 No in-range peaks 
Tl-201 B< l.62E+02 >12 Halflives 
Pa-234 B< 5.54E+02 >12 Halflives 

< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 keV) 0.0000000E+00 pci/1 
Total Decayed Activity ( 48.8 to 1990.5 kev) 0.0000000E+00 pci/1 

********* SUM M 
911.07 % Ra-228 

1120. 51 % sc-46 
1333. 00 & co-60 

A R Y O F D I S 
969.10 % Ra-228 

1173.00 % Co-60 
1408.00 % Eu-152 

CARDED PE A 
1115.52 % Zn-65 
1274.50 Na-22 
1460.80 % K-40 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

KS ********* 
1120.28 % Bi-214 
1274.54 % Eu-154 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

C12100524. l 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 10:13:31 Page 1 
Energy Laboratory Spectrum name: c12100524.l.Anl 

sample description 
C12100524 .1 

Spectrum Filename: c:\user\C12100524.1.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

06-Nov-2012 09:01:09 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48. 82kev ) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 5377E+02 
2.7000E+0l/( 1.0000E+00* 
1. 7559E-01 
Nureg 4.16 

1. 0000000E+00 
1. 0000000E+00 
0.000% 

1.5377E+02) = 

best method (based on spectrum). 

12.000 

Page 1 
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D 

Cl2100524.1 
ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 10:13:31 Page 2 

Energy Laboratory Spectrum name: C12100524.1.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 0207llbkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.0747 

***** 
Nuclide 

S U M M A R Y 
Time of Count 

Activity 
pCi/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 A 
Ra-226 A 
Bi-214 C 
Pb-214 
Ir-192 #B 
Sb-124 #B 
sc-46 A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
cs-137 #A 
co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 #B 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 H 
Bi-212 # 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

7. 9119E-01 
9.0466E-02 
1. 8756E+OO,..-
l. 3972E+OO 
l.0130E-01 
3.8357E-02 
2.4498E-01 
O.OOOOE+OO 

-1. 2752E+OO 
-3. 4470E-01 
-4.8816E-02 
-9.2463E-02 
l.1223E-01 
2.0781E+Ol 
1. 6988E-01 
4.0995E+OO 

-8.9403E-02 
1. 5227E+OO 
1. 5977E+OO 
1. 5044E-01 

7.9693E-01 
9.0468E-02 
1. 8757E+OO 
1. 3973E+OO 
1. 2433E-01 
4.9344E-02 
2.9355E-01 
O.OOOOE+OO 

-1. 3033E+OO 
-3.4470E-01 
-4.8883E-02 
-9.3194E-02 

l.1224E-01 
2.0781E+Ol 
1. 6988E-01 
4.0995E+OO 

-9.1221E-02 
1. 5227E+OO 
l.0535E+02 
9.9179E-01 
1. 3500E-01 1. 2861E-01 

4.2312E-01 
5.7915E+OO 
3.3819E-01 
1. 5419E-01 
8.1290E-04 

>12 Halflives 
>12 Halflives 

1. 2744E+OO 
>12 Halflives 

8.1675E-04 

D E S I N 
uncertainty 

counting 
pCi/g 

3.3498E-01 
3 .1648E+00.,...-
4. 9818E-01 
4.1266E-01 
1. 9806E-01 
1. 2792E-01 
2.4971E-01 
O.OOOOE+OO 
1. 8053E+04 
2.6614E+04 

-9.4218E-01 
3.1856E+02 
1. 7055E-01 
4.2717E+OO 
1. 6107E-01 
3.9805E+OO 

-6.4684E-01 
3.0905E-01 
1. 9978E+02 
9.6443E-01 
1. 2614E-01 
3. 0141E-01 
2.llOOE+OO 
3.3154E+OO 
2.9757E-01 
1. 0747E-01 

S A M P L E 
2 sigma 

Total 
pci/g 

3.3554E-01 
3.1648E+OO 
5.0026E-01 
4.1405E-01 
1. 9808E-01 
1. 2792E-01 
2.4982E-01 
O.OOOOE+OO 
1. 8053E+04 
2.6614E+04 

-9. 4218E-01 
3.1856E+02 
1. 705 7E-01 
4. 3015E+OO 
1. 6112E-01 
3.9823E+OO 

-6.4685E-01 
3 .1139E-01 
1. 9980E+02 
9.6473E-01 
1. 2619E-01 
3.0159E-01 
2.1147E+OO 
3.3156E+OO 
2.9760E-01 
1. 0747E-01 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 10:13:31 Page 3 
Energy Laboratory spectrum name: c12100524.1.Anl 

Eu-152 #A 
Na-22 #A 

5.1470E-01 
O.OOOOE+OO 

5.1630E-01 5.4295E-01 
O.OOOOE+OO 2.1414E+02 

Page 2 

5.4310E-01 
2.1414E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #8 
Be-7 #F 
I-125 # 
Tl-201 #B 
Pa-234 #F 

8.9047E-02 
3. 0778E-02 
1. 5686E-02 
2.2202E+OO 
O.OOOOE+OO 
l.0699E+OO 
7.2685E+OO 

C12100524.1 
9.4747E-02 2.2335E-01 
3.0900E-02 l.7145E-01 
2.3060E-02 1.2780E-01 
2.9492E+OO l.9795E+OO 
O.OOOOE+OO O.OOOOE+OO 
1.5581E+02 1.6207E+02 

>12 Halflives 3.5569E+OO 

2.2336E-01 
1. 7145E-01 
1. 2780E-01 
1. 9826E+OO 
O.OOOOE+OO 
1. 6217E+02 
3.5670E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.5576126E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.5576210E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enou9h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

Cl2100524.2 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 11:22:59 Page 1 
Energy Laboratory Spectrum name: C12100524.2.Anl 

Sample description 
C12100524. 2 

Spectrum Filename: c:\User\C12100524.2.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

06-Nov-2012 10:14:37 
3585 
3600 

0.43 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Fil es 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
o. 500 

wan32 G53W2.06 
200 ( 48. 82kev ) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 6418E+02 
2.7000E+0l/( l.0000E+00* 
1. 6445E-01 
Nureg 4.16 

1. 0000000E+00 
1. 0000000E+00 
0.000% 

1. 6418E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

Cl2100524.2 
ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 11:22:59 Page 2 

Energy Laboratory spectrum name: C12100524.2.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): 
Geometry correction: 

NO 

Random summing: 
NO 
YES slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1417 

***** 
Nuclide 

SUMMARY 
Time of count 

Activity 
pCi/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 A 
Ra-226 A 
Bi-214 
Pb-214 
Ir-192 B 
Sb-124 #B 
sc-46 A 
Pb-210 # 
Th-228 A 
Th-230 #A 
cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 #B 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 H 
Bi -212 
Ra-223 #A 
Pa-234 A 
Eu-154 #A 

9.6882E-01 9.7586E-01 
l.4455E+OO 1.4455E+OO 
2.0464E+OO, 2.0464E+OO 
1.8543E+OO l.8544E+OO 
1.6580E-01 2.0359E-01 
3.6075E-02 4.6436E-02 
l.3019E-01 l.5606E-01 
O.OOOOE+OO O.OOOOE+OO 
2.829SE+OO 2.8918E+OO 
S.6214E+OO S.6214E+OO 

-3.2493E-02 -3.2538E-02 
7.5375E-02 7.5972E-02 
l.9060E-02 l.9062E-02 
2.246SE+Ol 2.2465E+Ol 
1.5895E-01 l.5895E-01 
l.3873E+OO l.3873E+OO 

-5.9902E-02 -6.1123E-02 
1.3872E+OO 1.3872E+OO 
1.6554E+OO l.1022E+02 

-2.0631E-02 -l.3661E-01 
9.SS23E-03 1.0028E-02 
6.4253E-01 >12 Halflives 
2.9191E+OO >12 Halflives 

-2.0099E-01 -7.5972E-01 
4.5338E-02 >12 Halflives 

-7.0076E-02 -7.0408E-02 

D E S I N 
uncertainty 

counting 
pCi/g 

5. 0448E-01 
3.1732E+OO 
5. 4803E-01 ...-
5. 2776E-01 
1. 8169E-01 
1. 5078E-01 
1. 6144E-01 
O.OOOOE+OO 
S.0618E+OO 
1. 8854E+Ol 

-2.8089E-01 
3.9631E-02 
1. 0648E-01 
4.2003E+OO 
1. 7840E-01 
4.0375E+OO 

-2. 9341E-01 
2.8386E-01 
1. 8454E+02 
1.1569E+03 
S.6923E-02 
2.7256E-01 
2.0948E+OO 
4.2007E+03 
2. 7132E-01 
1. 0845E+03 

S A M P L E 
2 Sigma 

Total 
pci/g 

S.0503E-01 
3.1734E+OO 
S.5028E-01 
S.2969E-01 
1. 8176E-01 
1. 5079E-01 
1. 6148E-01 
O.OOOOE+OO 
S.0623E+OO 
1. 88SSE+Ol 

-2.8089E-01 
3.9674E-02 
1. 0648E-01 
4.2357E+OO 
1. 7845E-01 
4.0377E+OO 

-2.9342E-01 
2.8597E-01 
1. 8456E+02 
1.1569E+03 
S.6924E-02 
2. 7301E-01 
2.0960E+OO 
4.2007E+03 
2. 7132E-01 
1.0845E+03 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 11:22:59 Page 3 
Energy Laboratory Spectrum name: c12100524.2.Anl 

Eu-152 #A 
Na-22 #A 

4.8555E-01 
1.6994E-02 

4.8707E-01 5.1034E-01 
l.7268E-02 6.2261E-02 

Page 2 

5 .1048E-01 
6.2263E-02 
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zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 F 

3. 0416E-01 
-2.0444E-02 
-1. 7070E-02 
-3.6728E-01 

O.OOOOE+OO 
-9.7390E-02 

S.9658E+OO 

C12100524.2 
3.2367E-01 2.9205E-01 

-2.0525E-02 3.9405E+02 
-2.5118E-02 2.4165E+02 
-4.8821E-01 2.2974E+03 

O.OOOOE+OO 0.0000E+OO 
-1.4348E+Ol 1.517SE+OS 

>12 Halflives 2.4392E+OO 

2.9216E-01 
3.9405E+02 
2.4165E+02 
2.2974E+03 
O.OOOOE+OO 
1. 5175E+OS 
2.4491E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity C 48.8 to 1990.S kev) 2.7752728E+Ol pci/g 
Total Decayed Activity C 48.8 to 1990.S kev) 2.7752829E+Ol pci/g 

********* SUMMARY 
1120.28 - Bi-214 

0 F DI 5 CARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enou9h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

C12100524. 3 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 12:29:48 Page 1 
Energy Laboratory spectrum name: C12100524.3.Anl 

sample description 
C12100524. 3 

spectrum Filename: c:\user\c12100524.3.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

06-Nov-2012 11:24:06 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 7442E+02 
2.7000E+0l/( 1.0000E+00* 
1. 5480E-01 
Nureg 4.16 

l.0000000E+00 
1. 0000000E+00 
0.000% 

1. 7442E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

Cl2100524. 3 
ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 12:29:48 Page 2 

Energy Laboratory Spectrum name: C12100524.3.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): 
Geometry correction: 

NO 

Random summing: 
NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.0967 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 #A 
Bi-214 #C 
Pb-214 
Ir-192 #B 
Sb-124 #B 
Sc-46 
Pb-210 # 
Th-228 A 
Th-230 #A 
Cs-137 #A 
Co-60 #B 
Am-241 A 
K-40 
U-235 # 
Th-234 F 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #F 
Mn-54 #A 
Tl-208 #H 
Bi -212 # 
Ra-223 
Pa-234 #A 
Eu-154 #A 

pci/g 

1.7408E+OO 1.7534E+OO 
O.OOOOE+OO O.OOOOE+OO 
2.2256E+OO,..- 2.2257E+OO 
1.7738E+OO 1.7739E+OO 

-2.2434E-02 -2.7560E-02 
-6.0585E-03 -7.8029E-03 

4.1674E-01 4.9978E-01 
O.OOOOE+OO O.OOOOE+OO 
6.1244E-01 6.2596E-01 
3.1461E+Ol 3.1461E+Ol 
l.OOOOE-01 l.0014E-01 

-8.1516E-02 -8.2164E-02 
1.1901E-01 l.1902E-01 
l.7211E+Ol 1.7211E+01 
3.3352E-01 3.3352E-01 
7.2678E+OO 7.2678E+OO 

-9.3145E-02 -9.5048E-02 
1.3288E+OO l.3288E+OO 
7.6172E-01 5.1190E+01 
2.3026E-01 l.5311E+OO 

-2.9303E-02 -3.0766E-02 
6.6617E-01 >12 Halflives 
2.4993E+OO >12 Halflives 
l.1917E+OO 4.5175E+OO 
5.1299E-01 >12 Halflives 
9.5446E-02 9.5900E-02 

D E S I N 
uncertainty 

counting 
pci/g 

5.1475E-01 
1.0726E+04 
5. 5606E-01' 
3.8502E-01 
1. 8419E+02 
1. 8337E+02 
2 .1918E-01 
O.OOOOE+OO 
5.1750E+OO 
2.9082E+Ol 
1. 5728E-01 
3 .0124E+02 
1. 8057E-01 
3.6926E+OO 
2.0565E-01 
4.3100E+OO 

-4.3596E-01 
2.8428E-01 
1. 8726E+02 
1. 6354E+OO 

-2.1884E-01 
2.2498E-01 
2.1414E+OO 
3.1766E+OO 
4.7435E-01 
1. 3553E-01 

S A M P L E 
2 Sigma 

Total 
pci/g 

5 .1651E-01 
1.0726E+04 
5.5869E-01 
3.8743E-01 
1. 8419E+02 
1. 8337E+02 
2.1952E-01 
O.OOOOE+OO 
5.1750E+OO 
2.9091E+Ol 
1. 5 729E-01 
3.0124E+02 
1. 8059E-01 
3.7163E+OO 
2.0581E-01 
4. 3151E+OO 

-4.3597E-01 
2.8622E-01 
1. 8726E+02 
1. 6358E+OO 

-2.1884E-01 
2.2556E-01 
2.1422E+OO 
3.1785E+OO 
4.7451E-01 
1. 3555E-01 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 12:29:48 Page 3 
Energy Laboratory spectrum name: C12100524.3.Anl 

Eu-152 #A -3.0602E-01 -3.0698E-01 -2.8280E+OO -2.8280E+00 
Na-22 #A O.OOOOE+OO O.OOOOE+OO 2.5730E+02 2.5730E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #F 

1. 7212E-01 
l.0080E-01 

-l.6068E-02 
4.8549E-01 
O.OOOOE+OO 
9.0408E-01 
6.7927E+OO 

C12100524. 3 
l.8319E-01 2.4052E-01 
l.0120E-01 l.4332E-01 

-2.3663E-02 2.1208E+02 
6.4574E-01 l.1507E+OO 
O.OOOOE+OO O.OOOOE+OO 
1.3467E+02 l.8245E+02 

>12 Halflives 2.8370E+OO 

2.4057E-01 
1. 4334E-01 
2.1208E+02 
l.1510E+OO 
0.0000E+OO 
1. 8252E+02 
2.8481E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.2539284E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.2539389E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

P E A K S 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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0 

Cl2100524.4 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 13:38:17 Page 1 
Energy Laboratory Spectrum name: C12100524.4.Anl 

Sample description 
C12100524.4 

Spectrum Filename: c:\user\C12100524.4.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

06-Nov-2012 12:30:47 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 8012E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 4990E-01 
Nu reg 4 .16 

1.0000000E+OO 
1.0000000E+OO 
0.000% 

1.8012E+02) 

best method (based on spectrum). 

12.000 
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C12100524.4 
ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 13:38:17 Page 2 

Energy Laboratory Spectrum name: c12100524.4.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0 .1017 

***** 
Nuclide 

S U M M A R Y 
Time of Count 

Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 # 
Ra-226 #A 
Bi -214 #C 
Pb-214 
Ir-192 #B 
Sb-124 #B 
Sc-46 
Pb-210 # 
Th-228 A 
Th-230 #A 
Cs-137 #A 
co-60 #B 
Am-241 #A 
K-40 
U-235 
Th-234 F 
Cs-134 #A 
Pb-212 
Ra-224 #A 
I-131 B 
Mn-54 # 
Tl-208 H 
Bi-212 #A 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

l.5608E+OO l.5722E+OO 
O.OOOOE+OO O.OOOOE+OO 
1. 4388E+OO,.... 1. 4388E+OO 
1.3820E+OO l.3821E+OO 

-9.9468E-03 -l.2225E-02 
7.0040E-03 9.0254E-03 
3.0610E-01 3.6723E-01 
O.OOOOE+OO O.OOOOE+OO 
2.0933E+OO 2.1396E+OO 
2.1599E+OO 2.1599E+OO 
1.9589E-02 l.9616E-02 

-7.8936E-02 -7.9565E-02 
4.0901E-02 4.0905E-02 
1.7382E+Ol l.7382E+Ol 
3.1845E-01 3.1845E-01 
6.0664E+OO 6.0664E+OO 

-9.1739E-02 -9.3617E-02 
9.8542E-01 9.8542E-01 

-1.7224E-02 -1.1678E+OO 
8.4338E-02 5.6304E-01 
l.9188E-01 2.0148E-01 
4.8737E-01 >12 Halflives 

-4.4823E-01 >12 Halflives 
9.7300E-01 3.6990E+OO 
2.3212E-01 >12 Halflives 

-6.3875E-02 -6.4179E-02 

D E S I N 
uncertainty 

counting 
pCi/g 

6.6573E-01 
1.0614E+04 
4. 5756E-Ol.....-
3. 5597E-01 

-1. 2462E-01 
8.7762E-02 
2.0554E-01 
O.OOOOE+OO 
4.7750E+OO 
1. 6055E+Ol 
1.0643E-01 
2.7197E+02 
2. 0172E-01 
3.6232E+OO 
1. 7532E-01 
4.0280E+OO 

-4. 5762E-01 
2. 5596E-01 

-2.2158E+02 
9.00SlE-01 
1.4784E-01 
1. 8096E-01 

-9.5594E+OO 
3.3516E+OO 
3.6395E-01 
4.0204E+02 

S A M P L E 
2 sigma 

Total 
pci/g 

6.6683E-01 
1.0614E+04 
4. 5889E-01 
3.5755E-01 

-1. 2462E-01 
8. 7762E-02 
2.0573E-01 
O.OOOOE+OO 
4.7752E+OO 
1. 6055E+Ol 
1.0643E-01 
2.7197E+02 
2. 0173E-01 
3.6478E+OO 
1. 7549E-01 
4.0318E+OO 

-4. 5762E-01 
2. 5714E-01 

-2.2158E+02 
9. 0061E-01 
1. 4792E-01 
1. 8135E-01 

-9.5594E+OO 
3.3528E+OO 
3. 6400E-01 
4.0204E+02 

***** 
MDA 

pCi/g 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 13:38:17 Page 3 
Energy Laboratory spectrum name: c12100524.4.Anl 

Eu-152 #A -l.5714E-01 -1.5764E-01 -5.4961E-01 -5.4962E-01 
Na-22 #A O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
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zn-65 A 
Ba-133 A 
Ru-103 #F 
Be-7 #B 
I-125 # 
Tl-201 #F 
Pa-234 F 

1. 6497E-01 
3.9987E-02 
1. 5608E-01 
6.7664E-02 
0.0000E+OO 
1. 3120E+OO 
4. 5156E+OO 

C12100524.4 
l.7560E-01 2.1662E-01 
4.0146E-02 l.4383E-01 
2.3004E-01 1.6001E-01 
9.0052E-02 6.4448E-01 
O.OOOOE+OO O.OOOOE+OO 
1.9750E+02 l.5103E+02 

>12 Halflives 2.4485E+OO 

2 .1666E-01 
1. 4383E-01 
1.6024E-01 
6.4449E-01 
O.OOOOE+OO 
1. 5122E+02 
2.4541E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
C - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 keV) 2.1188549E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.1188623E+Ol pCi/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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Cl2100524. 5 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 14:42:30 Page 1 
Energy Laboratory Spectrum name: cl2100524.5.Anl 

sample description 
Cl2100524. 5 

Spectrum Filename: c:\User\Cl2100524.5.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

06-Nov-2012 13:39:14 
3598 
3600 

0.06 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
Created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 8808E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4356E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 8808E+02) = 

best method (based on spectrum). 

12.000 
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D 

C12100524. 5 
ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 14:42:30 Page 2 

Energy Laboratory Spectrum name: cl2100524.5.Anl 

Activity range factor: 
Min. step backg. energy 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES Slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1952 

***** 
Nuclide 

SUMMARY 
Time of Count 

Activity 
pci/g 

1. 4975E+OO 
9.1311E-01 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 
Ra-226 A 
Bi-214 
Pb-214 
rr-192 #B 
Sb-124 #B 
Sc-46 A 
Pb-210 # 
Th-228 A 
Th-230 #A 
Cs-137 #A 
Co-60 B 
Am-241 #A 
K-40 
U-235 A 
Th-234 B 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 #H 
Bi -212 A 
Ra-223 # 
Pa-234 #A 
Eu-154 #A 

1. 5502E+00r 
5. 9118E-01 
4.4037E-02 
8.1676E-02 

1. 5084E+OO 
9 .1314E-01 
1. 5503E+OO 
5.9120E-01 
5.4146E-02 
l.0530E-01 
1. 7364E-01 
O.OOOOE+OO 
3.9994E+OO 
7.5509E+OO 
8.2623E-02 

1. 4468E-01 
O.OOOOE+OO 
3.9126E+OO 
7.5509E+OO 
8.2508E-02 

-7.5596E-02 
3.9160E-02 
1. 6813E+Ol 
3.5474E-02 
2. 2213E+OO 

-4.2101E-02 
1. 2094E+OO 
6.6212E-01 

-1. 8009E-02 
5.2729E-02 
5 .1310E-01 
1. 6306E+OO 
1. 4739E+OO 
4.9059E-02 

-4.8374E-03 

-7.6199E-02 
3.9164E-02 
1. 6813E+Ol 
3.5474E-02 
2. 2213E+OO 

-4.2965E-02 
1. 2094E+OO 
4.5303E+Ol 

-1. 2072E-01 
5.5372E-02 

>12 Halflives 
>12 Halflives 

5.6193E+OO 
>12 Halflives 

-4.8605E-03 

D E S I N 
uncertainty 

counting 
pci/g 

4. 6177E-01 
2. 4720E+OO 
4.5228E-01,....-
2.9527E-01 
l.1355E-01 
1. 5044E-01 
6.2448E-02 
O.OOOOE+OO 
4.7526E+OO 
1. 2907E+Ol 
1. 5027E-01 
2.6049E+02 
l.1707E-01 
3.6619E+OO 
1. 4364E-01 
2. 7732E+OO 

-2.4289E-01 
2.4812E-01 
1. 7143E+02 
9.8181E+02 
7.2996E-02 
2.4019E-01 
2 .1010E+OO 
4.1239E+OO 
3.0883E-01 

-2.5359E-02 

SAMPLE 
2 Sigma 

Total 
pci/g 

4.6322E-01 
2. 4721E+OO 
4.5385E-01 
2.9562E-01 
l.1356E-01 
1. 5046E-01 
6.2590E-02 
O.OOOOE+OO 
4.7535E+OO 
1. 2908E+Ol 
1. 5029E-01 
2.6049E+02 
l.1708E-01 
3.6846E+OO 
1. 4364E-01 
2. 7739E+OO 

-2.4289E-01 
2.4996E-01 
1. 7143E+02 
9.8181E+02 
7.3009E-02 
2.4052E-01 
2 .1014E+OO 
4.1262E+OO 
3.0883E-01 

-2.5360E-02 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 14:42:30 Page 3 
Energy Laboratory Spectrum name: c12100524.5.Anl 

Eu-152 #A -3.6304E-02 -3.6419E-02 -3.5826E-01 -3.5826E-01 
Na-22 #A O.OOOOE+OO O.OOOOE+OO 1.0975E+02 1.0975E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 B 
I-125 # 
Tl-201 #B 
Pa-234 B 

7.8702E-02 
3.5090E-02 
5.6380E-02 
6.1865E-01 
0.0000E+00 
4. 3840E-01 
2.4393E+00 

C12100524. 5 
8.3786E-02 2.1585E-01 
3.5230E-02 1.0373E-01 
8.3168E-02 l.4870E-01 
8.2386E-01 l.2716E+00 
0.0000E+00 0.0000E+00 
6.6712E+0l 1.2836E+02 

>12 Halflives l.9704E+00 

2 .1586E-01 
l.0373E-01 
1. 4874E-01 
1. 2720E+00 
0.0000E+00 
1. 2839E+02 
1. 9724E+00 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but act1v1ty < MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) l.9717720E+0l pci/g 
Total Decayed Activity ( 48.8 to 1990.5 keV) l.9746725E+0l pci/g 

********* SUMMARY 
1173.00 & Co-60 

0 F DISCARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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Cl2100524.6 

ORTE( g v - i (2191) wan32 G53W2.06 06-NOV-2012 15:49:53 Page 1 
Energy Laboratory spectrum name: C12100524.6.Anl 

sample description 
Cl2100524.6 

Spectrum Filename: C:\user\C12100524.6.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

Calibration 

06-Nov-2012 14:43:45 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
Uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 keV/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 5804E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 7084E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 5804E+02) 

best method (based on spectrum). 

12.000 
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D 

Cl2100524. 6 
ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 15:49:53 Page 2 

Energy Laboratory Spectrum name: C12100524.6.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope l.OOOOE+OO 

Net factor l.OOOOE+OO 

Energy Calibration 
Normalized diff: 0.1117 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 A 
Bi -214 C 
Pb-214 
Ir-192 #B 
Sb-124 #B 
Sc-46 A 
Pb-210 # 
Th-228 A 
Th-230 #A 
Cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 #B 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 F 
Mn-54 #A 
Tl -208 H 
Bi-212 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

pci/g 

1. 8953E+OO 
1. 2795E+OO 
1. 5 328E+OO ,---
1. 0958E+OO 

1. 9092E+OO 
1. 2795E+OO 
1. 5329E+OO 
1. 0958E+OO 

-1. 4692E-02 
1. 3023E-01 
1.1485E-01 
O.OOOOE+OO 
2 .1135E+OO 
1. 0853E+Ol 
8.0006E-02 

-8.9965E-02 
1. 2846E-01 
1. 7769E+Ol 
6.4239E-02 
1. 2746E+OO 

-1. 0807E-01 
1. 4267E+OO 
2. 3071E+OO 
2.2675E-01 

-3.2340E-02 
6.9372E-01 
3.3467E+OO 
8.0416E-01 

-4.0BSSE-02 
-7.2799E-02 

-1. 8072E-02 
1. 6799E-01 
1. 3789E-01 
O.OOOOE+OO 
2 .1605E+OO 
1. 0853E+Ol 
8.0118E-02 

-9.0684E-02 
1. 2847E-01 
1. 7769E+Ol 
6.4239E-02 
1. 2746E+OO 

-1.1029E-01 
1. 4267E+OO 
1. 5922E+02 
1. 5259E+OO 

-3.3965E-02 
>12 Halflives 
>12 Halflives 

3.0743E+OO 
>12 Halflives 

-7.3147E-02 

D E S I N 
uncertainty 

counting 
pci/g 

7. 4311E-01 
3 .0413E+OO 
5.2255E-01.....-
4.2049E-01 

-3. 2190E-01 
1. 8583E-01 
2.2000E-01 
O.OOOOE+OO 
5.2179E+OO 
1. 5340E+Ol 
1. 4324E-01 
3.0998E+02 
2. 9834E-01 
3.9925E+OO 
1. 7272E-01 
3.7085E+OO 
3.4508E+02 
2.9373E-01 
1. 9974E+02 
1. 5866E+OO 

-3.9227E-01 
2. 0831E-01 
1. 8556E+OO 
3. 5130E+OO 
5.3938E+02 
2.8032E+03 

S A M P L E 
2 sigma 

Total 
pci/g 

7.4456E-01 
3 .0415E+OO 
5.2388E-01 
4.2133E-01 

-3. 2190E-01 
1. 8588E-01 
2.2002E-01 
O.OOOOE+OO 
5. 2181E+OO 
1. 5342E+Ol 
1. 4325E-01 
3.0998E+02 
2.9836E-01 
4.0159E+OO 
1. 7273E-01 
3.7087E+OO 
3.4508E+02 
2.9589E-01 
1. 9977E+02 
1. 5870E+OO 

-3.9227E-01 
2.0899E-01 
1. 8574E+OO 
3. 5138E+OO 
5.3938E+02 
2.8032E+03 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 15:49:53 Page 3 
Energy Laboratory spectrum name: C12100524.6.Anl 

Eu-152 #A 
Na-22 #A 

5.6879E-01 
6.3771E-02 

5.7059E-01 5.4563E-01 
6.4808E-02 7.2759E-02 

Page 2 

5.4581E-01 
7.2776E-02 
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Zn-65 #A 
Ba-133 A 
Ru-103 #8 
Be-7 #8 
I-125 # 
Tl-201 #B 
Pa-234 #F 

-5.4932E-02 
8.6383E-02 
5.7685E-02 
7. 0779E-01 
O.OOOOE+OO 
1. 2920E+OO 
4.0194E+OO 

C12100524. 6 
-5.8487E-02 -3.1221E+OO 
8.6729E-02 l.4023E-01 
8.5160E-02 l.6519E-01 
9.4311E-01 l.8775E+OO 
0.0000E+OO O.OOOOE+OO 
l.9862E+02 2.0101E+02 

>12 Halflives 3.0839E+OO 

-3.1221E+OO 
1. 4024E-01 
1. 6522E-01 
l.8779E+OO 
O.OOOOE+OO 
2.0115E+02 
3.0875E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.1824165E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.1824234E+Ol pci/g 

********* SUMMARY OF DISCARDED PE AK S ********* 
969.10 - Ra-228 1120.28 - Bi-214 1173.00 & Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enouqh to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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D 

Cl2100524. 7 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 20:27:25 Page 1 
Energy Laboratory Spectrum name: C12100524.7.Anl 

sample description 
C12100524. 7 

spectrum Filename: c:\User\cl2100524.7.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

06-Nov-2012 15:51:10 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can cal i bra ti on energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
o. 500 

wan32 G53w2.06 
200 ( 48. 82kev ) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 6689E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 6178E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

l.6689E+02) 

best method (based on spectrum). 

12.000 
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D 

Cl2100524. 7 
ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 20:27:25 Page 2 

Energy Laboratory Spectrum name: cl2100524.7.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

Peaked background correction: 
NO 
YES 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
YES 

comments 
15-0ct-2012 12:00:00 

020711bkg1000mindet2.Pbc 
07-Feb-2011 12:45:23 

slope l.OOOOE+OO 
Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.1015 

***** SUMMARY 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pCi/g pci/g pci/g 

Ra-228 1. 2800E+OO 1. 2894E+OO 5. 6472E-01 
Ra-226 A 5.2256E-01 5. 2257E-01 3.4652E+OO 
Bi-214 F 1. 0143E+OO .-- 1.0143E+OO 4. 7544E-01...-
Pb-214 6.4724E-01 6.4725E-01 3.1423E-01 
Ir-192 #8 1. 6275E-02 2.0029E-02 9.8543E-02 
Sb-124 #B 3.4184E-02 4.4120E-02 8.6964E-02 
Sc-46 A 1. 2688E-01 1. 5239E-01 2.3194E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 A 4.4152E+OO 4. 5135E+OO 5.9374E+OO 
Th-230 A 1. 5309E+Ol 1. 5309E+Ol 1. 5471E+Ol 
Cs-137 #A 9. 3011E-02 9.3141E-02 1. 5025E-01 
Co-60 #B -2.1090E-02 -2.1259E-02 -9.5825E-02 
Am-241 A 9.7025E-02 9.7034E-02 1.9334E-01 
K-40 2.0307E+Ol 2.0307E+Ol 4.0112E+OO 
U-235 A 2.9846E-01 2.9846E-01 1. 8703E-01 
Th-234 # 1.0201E+Ol 1.0201E+Ol 3.7906E+OO 
cs-134 #A -9.2357E-02 -9.4260E-02 -1. 7323E+OO 
Pb-212 1.1634E+OO 1.1634E+OO 2.7402E-01 
Ra-224 A 9.6470E-01 6.7175E+Ol 1. 8105E+02 
I-131 #F 2.2427E-01 1. 5153E+OO 1. 2656E+OO 
Mn-54 #A -2.6196E-02 -2.7515E-02 -3. 8601E-01 
Tl-208 #H 6. 2812E-01 >12 Halflives 2.6309E-01 
Bi-212 # 1. 8380E+OO >12 Halflives 1. 2658E+OO 
Ra-223 #A 1.0162E+OO 3.8959E+OO 3.3928E+OO 
Pa-234 #A 4.3670E-01 >12 Halflives 3.9929E-01 
Eu-154 #A 1. 5755E-01 1. 5830E-01 3. 2905E-01 

S A M P L E 
2 sigma 

Total 
pCi/g 

5.6559E-01 
3.4652E+OO 
4.7608E-01 
3.1463E-01 
9.8544E-02 
8.6971E-02 
2. 3197E-01 
O.OOOOE+OO 
5.9383E+OO 
1. 5475E+Ol 
1. 5027E-01 

-9.5826E-02 
1. 9336E-01 
4.0415E+OO 
1. 8717E-01 
3.8020E+OO 

-1. 7323E+OO 
2.7556E-01 
1. 8106E+02 
1. 2661E+OO 

-3. 8601E-01 
2.6353E-01 
1. 2666E+OO 
3.3941E+OO 
3.9943E-01 
3.2907E-01 

ORTEC g V - i 
Laboratory 

(2191) wan32 G53W2. 06 06-NOV-2012 20:27:25 Page 
Energy Spectrum name: C12100524. 7 .Anl 

Eu-152 #A 8.7933E-02 8.8211E-02 3.8752E-01 3.8753E-01 
Na-22 #A O.OOOOE+OO O.OOOOE+OO 5.3269E+02 5.3269E+02 

Page 2 

***** 
MDA 

pCi/g 

3 
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Zn-65 #A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 B 
Pa-234 F 

-6. 2151E-02 
5. 7762E-02 
2.5612E-02 

-3.3417E-01 
O.OOOOE+OO 
7.9734E-01 
8. 5277E+OO 

C12100524.7 
-6.6182E-02 6.0215E+02 

5.7994E-02 l.4086E-01 
3.7842E-02 l.1124E-01 

-4.4554E-01 -4.9936E+OO 
O.OOOOE+OO O.OOOOE+OO 
l.2389E+02 l.1679E+02 

>12 Halflives 3.5297E+OO 

6.0215E+02 
1. 4087E-01 
1.1125E-01 

-4.9936E+OO 
O.OOOOE+OO 
1.1688E+02 
3.5437E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 3.1671150E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 3.1671150E+Ol pci/g 

********* SUMMARY OF DISCARDED PE AK S ********* 
969.10 - Ra-228 1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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D 

Cl2100524. 8 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 21:33:46 Page 1 
Energy Laboratory Spectrum name: C12100524.8.Anl 

sample description 
C12100524.8 

Spectrum Filename: c:\User\C12100524.8.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

cal i bra ti on 

06-Nov-2012 20:30:32 
3586 
3600 

0. 38 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Fil es 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 8351E+02 
2.7000E+0l/( 1.0000E+00* 
1. 4713E-01 
Nureg 4.16 

1. 0000000E+00 
1. 0000000E+00 
0.000% 

1. 8351E+02) 

best method (based on spectrum). 

12.000 
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D 

C12100524.8 
ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 21:33:46 Page 2 

Energy Laboratory Spectrum name: cl2100524.8.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1078 

***** S U M M A R Y 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pci/g pci/g 

Ra-228 1.8563E+OO 1.8701E+OO 5.9355E-01 
Ra-226 A 1. 3289E+OO 1. 3289E+OO 2.8513E+OO 
Bi-214 C 1. 5007E+OO ,,- 1. 5008E+OO 4. 3852E-OY-
Pb-214 1. 2090E+OO 1. 2091E+OO 3.6358E-01 
Ir-192 #B 2. 2158E-02 2.7317E-02 9.4382E-02 
Sb-124 #B 1. 7164E-01 2.2203E-01 2.2113E-01 
Sc-46 3.7299E-01 4.4872E-01 2.0727E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 A 4.1274E+OO 4.2201E+OO 5.3062E+OO 
Th-230 A 1. 7912E+Ol 1. 7912E+Ol 1. 5175E+Ol 
cs-137 #A 1.0597E-01 1. 0612E-01 1. 2517E-01 
Co-60 #B -9.2568E-03 -9. 3316E-03 -1.0681E-01 
Am-241 #A -1. 2906E-02 -1. 2908E-02 -6.6072E-01 
K-40 1.9495E+Ol 1. 9495E+Ol 3.7189E+OO 
U-235 A 5.7856E-02 5.7856E-02 1. 6027E-01 
Th-234 #B 3.1848E+OO 3.1848E+OO 3.2685E+OO 
Cs-134 #A -4.7542E-02 -4.8530E-02 -4.3536E-01 
Pb-212 1.1474E+OO 1.1474E+OO 2. 5348E-01 
Ra-224 A 1. 9976E+OO 1. 4437E+02 1. 8003E+02 
I-131 #F 1. 5886E-01 1. 0914E+OO 1.0199E+OO 
Mn-54 #A 1.1762E-01 1. 2360E-01 1. 2943E-01 
Tl-208 #H 6.7123E-01 >12 Halflives 1. 6986E-01 
Bi -212 # 4.3326E+OO >12 Halflives 2 .1320E+OO 
Ra-223 #A 1.0475E+OO 4.0636E+OO 3.9445E+OO 
Pa-234 #A 2.4174E-02 >12 Halflives 2.0371E-01 
Eu-154 A 1. 2406E-01 1. 2466E-01 1. 2796E-01 

S A M P L E 
2 Sigma 

Total 
pci/g 

5.9529E-01 
2.8514E+OO 
4.4003E-01 
3. 6476E-01 
9.4384E-02 
2. 2119E-01 
2.0756E-01 
O.OOOOE+OO 
5.3071E+OO 
1. 5181E+Ol 
1. 2520E-01 

-1. 0681E-01 
-6.6072E-01 

3.7491E+OO 
1. 6027E-01 
3.2697E+OO 

-4.3537E-01 
2.5510E-01 
1. 8007E+02 
1.0203E+OO 
1. 2947E-01 
1. 7065E-01 
2 .1346E+OO 
3.9457E+OO 
2.0371E-01 
1. 2799E-01 

ORTEC g V - i (2191) wan32 G53W2.06 06-NOV-2012 21:33:46 Page 
Energy Laboratory spectrum name: c12100524.8.Anl 

Eu-152 #A -4.4700E-01 -4.4843E-01 1. 5188E+03 1. 5188E+03 
Na-22 #A O.OOOOE+OO O.OOOOE+OO 2.1185E+02 2.1185E+02 

Page 2 

***** 
MDA 

pCi/g 

3 
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Zn-65 A 
Ba-133 A 
Ru-103 B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #B 

2.5890E-01 
7. 5416E-02 
1.0077E-01 
1. SOlSE-01 
O.OOOOE+OO 
3. 8377E-01 
3.6960E+OO 

Cl2100524.8 
2.758SE-01 2.5674E-01 
7.5721E-02 l.3817E-01 
l.4940E-01 l.6696E-01 
2.0070E-01 l.3613E+00 
O.OOOOE+OO O.OOOOE+OO 
6.2324E+01 l.1766E+02 

>12 Halflives 3.0649E+OO 

2.S683E-01 
1. 3818E-01 
1. 6706E-01 
1. 3613E+OO 
O.OOOOE+OO 
l.1769E+02 
3.0680E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.S kev) 2.S208561E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.S kev) 2.S222378E+Ol pCi/g 

********* SUMMARY OF DISCARDED PE AK S ********* 
969.10 - Ra-228 1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW2SM, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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0 

C12100524. 9 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 22:40:29 Page 1 
Energy Laboratory Spectrum name: C12100524.9.Anl 

sample description 
C12100524.9 

Spectrum Filename: c:\user\c12100524.9.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

06-Nov-2012 21:37:22 
3591 
3600 

0. 25 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match Width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 6192E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 6675E-01 
Nureg 4.16 

l.OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 6192E+02) = 

best method (based on spectrum). 

12.000 
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D 

ORTEC g v - i (2191) wan32 
Energy Laboratory 

Activity range factor: 
Min. step backg. energy 

Corrections 
Decay correct to date: 
Decay during acquisition: 

C12100524.9 
G53W2.06 06-NOV-2012 22:40:29 

spectrum name: C12100524.9.Anl 
Page 

2.000 
0.000 

status 
YES 
YES 
NO 

Comments 
15-0ct-2012 12:00:00 

Decay during collection: 
True coincidence correction: NO 

YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
YES 

020711bkg1000mindet2.Pbc 
07-Feb-2011 12:45:23 

slope l.OOOOE+OO 

2 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1103 

***** S U M M A R Y O F N U C L I 0 E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pci/g pci/g 

Ra-228 # 1. 8914E+OO 1. 9054E+OO S.7080E-01 
Ra-226 A 3.8545E-01 3.8546E-01 3.0971E+OO 
Bi-214 C 1. 2009E+oo-- 1. 2009E+OO 4. 0976E-01_,..--
Pb-214 9.1600E-01 9.1602E-01 3.6653E-01 
Ir-192 #B 6.6060E-02 8.1478E-02 1. 5035E-01 
Sb-124 #B -2.9407E-03 -3.8059E-03 -6.5982E-02 
Sc-46 4.1619E-01 S.0088E-01 2. 0770E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 A 3.4676E+OO 3.5457E+OO S.6451E+OO 
Th-230 #A 1. 4713E+Ol 1. 4713E+Ol 2.4245E+Ol 
Cs-137 #A -4.1891E-02 -4.1951E-02 -2. 9718E-01 
co-60 #B 4.4959E-02 4.5323E-02 S.9980E-02 
Am-241 #A -1. 4635E-02 -1. 4636E-02 -4.9877E-01 
K-40 1. 9744E+Ol 1. 9744E+Ol 4.3492E+OO 
U-235 A 1. 8011E-01 1. BOllE-01 1. 6788E-01 
Th-234 B 2.8029E-01 2.8029E-01 2.8460E+OO 
Cs-134 #A -2. 1312E-02 -2.1756E-02 -2.9085E-01 
Pb-212 1. 219SE+OO 1. 2195E+OO 2.7971E-01 
Ra-224 A 1. 9357E+OO 1. 4114E+02 2.0556E+02 
I-131 #B -2.0919E-02 -1. 4430E-01 1.0682E+03 
Mn-54 #A 1.1936E-01 1. 2544E-01 1. 3996E-01 
Tl-208 H 6.7037E-01 >12 Halflives 2. 4447E-01 
Bi-212 # 4.8553E+OO >12 Halflives 2.3650E+OO 
Ra-223 #A 8. 7424E-01 3.4010E+OO 3.5727E+OO 
Pa-234 #A l.0196E-01 >12 Halflives 3. 7131E-01 
Eu-154 #A 4.3222E-02 4. 3432E-02 6.8957E-02 

S A M P L E ***** 
2 sigma 

Total MDA 
pci/g pci/g 

5. 7268E-01 
3. 0972E+OO 
4.1080E-01 
3. 6721E-01 
1. 5037E-01 

-6.5982E-02 
2.0806E-01 
O.OOOOE+OO 
S.6456E+OO 
2.4247E+Ol 

-2.9719E-01 
S.9990E-02 

-4. 9877E-01 
4. 3756E+OO 
1. 6794E-01 
2.8460E+OO 

-2.9085E-01 
2. 8137E-01 
2.0558E+02 
1.0682E+03 
1. 3999E-01 
2. 4501E-01 
2.3680E+OO 
3.5737E+OO 
3. 7132E-01 
6.8965E-02 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 22:40:29 Page 3 
Energy Laboratory spectrum name: C12100524.9.Anl 

Eu-152 #A -4.4013E-01 -4.4154E-01 -5.5380E+00 -5.5380E+00 
Na-22 #A O.OOOOE+OO O.OOOOE+OO l.8033E+02 l.8033E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #B 

2.2703E-01 
1. 3903E-01 
l.0343E-02 

-2.9766E-01 
O.OOOOE+OO 
8.1495E-01 
1. 5788E+OO 

C12100524. 9 
2.4192E-01 2.6066E-01 
l.3960E-01 l.3358E-01 
l.5347E-02 l.3189E-01 

-3.9811E-01 -4.7422E+OO 
O.OOOOE+OO O.OOOOE+OO 
l.3375E+02 2.2975E+02 

>12 Halflives 2.6256E+OO 

2.6072E-01 
1. 3362E-01 
1. 3189E-01 

-4.7422E+OO 
0.0000E+OO 
2.2980E+02 
2.6263E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.3080244E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.3080301E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enough .to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 



Page 68 of 94

D 

Cl2100524.10 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 23:48:59 Page 1 
Energy Laboratory Spectrum name: C12100524.10.Anl 

sample description 
C12100524.10 

spectrum Filename: c:\user\cl2100524.10.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

06-Nov-2012 22:42:59 
3588 
3600 

0.33 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 C 48. 82kev ) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 8122E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4899E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 8122E+02) 

best method (based on spectrum). 

12.000 
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D 

Cl2100524.10 
ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 23:48:59 Page 2 

Energy Laboratory Spectrum name: c12100524.10.Anl 

Activity range factor: 
Min. step backg. energy 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkgl000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.0896 

***** SUMMARY 0 F N U C L I D E S I N 
Time of count Time Corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pCi/g pCi/g 

Ra-228 # 1.8780E+OO 1. 8920E+OO 6.9631E-01 
Ra-226 A 1. 0622E+OO 1. 0623E+OO 2.6451E+OO 
Bi-214 #C 1. 6010E+OO ,-- 1. 6010E+OO 3. 9756E-01;:;: 
Pb-214 1.1977E+OO ,O'---l.1978E+OO 3.4503E-01: 
Ir-192 #B 1.0310E-01 1. 2722E-01 1. 4728E-01 
Sb-124 #F 2.4961E-01 3.2323E-01 1. 9096E-01 
sc-46 3.2853E-01 3.9553E-01 1. 6511E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 #A S.6984E+OO S.8269E+OO S.5080E+OO 
Th-230 #A 1. 7071E+Ol 1. 7071E+Ol 2.4046E+Ol 
Cs-137 #A -3.8747E-02 -3.8802E-02 -4.8730E-01 
Co-60 #B 8.4468E-02 8.5153E-02 7.6215E-02 
Am-241 #A 8.9631E-02 8.9639E-02 1. 9645E-01 
K-40 1. 7823E+Ol 1. 7823E+Ol 3.6418E+OO 
U-235 A 9.3872E-02 9.3872E-02 1. 5618E-01 
Th-234 #B 2. 7724E+OO 2. 7724E+OO 3.3315E+OO 
cs-134 A 9.0084E-02 9.1964E-02 1. 2387E-01 
Pb-212 1.1970E+OO 1.1970E+OO 2.6457E-01 
Ra-224 A l.3973E+OO 1. 0277E+02 1. 9257E+02 
I-131 B 1. 3424E-01 9.2966E-01 1.1243E+OO 
Mn-54 #A 1. 7220E-01 1. 8099E-01 1. 5852E-01 
Tl-208 #H 4.7628E-01 >12 Halflives 2.0428E-01 
Bi-212 # 3.3991E+OO >12 Halflives 1. 8767E+OO 
Ra-223 #A 1. 4710E-01 S.7382E-01 2. 5108E+OO 
Pa-234 #A 9.7886E-02 >12 Halflives 2.2800E-01 
Eu-154 6 .1211E-01 6.1508E-01 2.9629E-01 

S A M P L E ***** 
2 Sigma 

Total MDA 
pCi/g pCi/g 

6.9783E-01 
2.6452E+OO 
3.9947E-01 
3.4626E-01 
1. 4731E-01 
1. 9112E-01 
1. 6539E-01 
O.OOOOE+OO 
S. 5096E+OO 
2.4049E+Ol 

-4.8730E-01 
7.6244E-02 
1. 9646E-01 
3.6675E+OO 
1. 5619E-01 
3.3325E+OO 
1. 2389E-01 
2.6626E-01 
1. 9258E+02 
1.1246E+OO 
1. 5858E-01 
2.0460E-01 
1. 8785E+OO 
2.5109E+OO 
2.2802E-01 
2.9666E-01 

ORTEC g v - i (2191) wan32 G53W2.06 06-NOV-2012 23:48:59 Page 3 
Energy Laboratory spectrum name: C12100524.10.Anl 

Eu-152 A 
Na-22 #A 

2.8505E-01 
O.OOOOE+OO 

2.8596E-01 2.4894E-01 
O.OOOOE+OO 7.8714E+02 

Page 2 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 B 

1. 4439E-01 
9.1620E-02 

-1. 3404E-02 
-3. 5781E-01 

O.OOOOE+OO 
5.8511E-01 
2.4830E+OO 

Cl2100524.10 
l.5388E-01 l.8125E-01 
9.1992E-02 l.4726E-01 

-l.9905E-02 -2.9006E-01 
-4.7884E-01 -1.1456E+Ol 

O.OOOOE+OO O.OOOOE+OO 
9.7032E+01 l.3897E+02 

>12 Halflives 2.2392E+OO 

1. 8129E-01 
1. 4728E-01 

-2.9006E-01 
-l.1456E+Ol 

O.OOOOE+OO 
1. 3902E+02 
2.2411E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.3697134E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.3711172E+Ol pci/g 

********* SUMMARY OF DISCARDED 
969.10 & Ra-228 1120.28 - Bi-214 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - calculated peak centroid is not close enouQh to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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D 

Cl2100524.10dup 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 01:07:01 Page 1 
Energy Laboratory spectrum name: C12100524.10dup.Anl 

sample description 
Cl2100524.10dup 

spectrum Filename: c:\user\cl2100524.10dup.Anl 

Acquisition information 
Start ti me: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

06-Nov-2012 23:52:04 
3588 
3600 

0. 34 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 8122E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 4899E-01 
Nureg 4.16 

1.0000000E+OO 
1.0000000E+OO 
0.000% 

1. 8122E+02) 

best method (based on spectrum). 

12.000 
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0 

ORTEC g v - i (2191) wan32 
Energy Laboratory 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
oecay during acquisition: 
oecay during collection: 

C12100524.10dup 
G53W2.06 07-NOV-2012 01:07:01 Page 

spectrum name: C12100524.10dup.Anl 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

True coincidence correction: NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
YES 

020711bkg1000mindet2.Pbc 
07-Feb-2011 12:45:23 

slope 1.0000E+OO 

2 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.0680 

***** S U M M A R Y O F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pci/g pci/g 

Ra-228 2.2688E+OO 2.2857E+OO S.9475E-01 
Ra-226 A 1. 7348E+OO 1. 7348E+OO 2.8094E+OO 
Bi-214 C 1. 2089E+OO..-- 1. 2089E+OO 4. 5921E-01 ,-
Pb-214 1.1327E+OO 1.1327E+OO 3.3858E-01 
Ir-192 B 6.4970E-02 8.0204E-02 1. 7476E-01 
Sb-124 #B 6.4718E-02 8.3851E-02 1.0792E-01 
Sc-46 A 1. 9372E-01 2.3332E-01 1. 8473E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 A 3.4382E+OO 3. 5159E+OO 4.9312E+OO 
Th-230 #A 1. 3893E+Ol 1. 3893E+Ol 1. 9882E+Ol 
Cs-137 #A 3.0273E-02 3. 0316E-02 9.6582E-02 
Co-60 #B S.2046E-02 S.2469E-02 6.3542E-02 
Am-241 #A -1. 3071E-02 -1. 3073E-02 -3.6382E-01 
K-40 1. 8064E+Ol 1. 8064E+Ol 3.6577E+OO 
U-235 A S.9695E-02 S.9695E-02 1. 6365E-01 
Th-234 #F 6.0338E+OO 6.0338E+OO 4.1144E+OO 
Cs-134 #A -7.4275E-02 -7.5829E-02 -9.8576E-01 
Pb-212 1.1632E+OO 1.1632E+OO 2.5717E-01 
Ra-224 A 2.8279E+OO 2.0992E+02 1. 8429E+02 
I-131 #F 1. 9217E-01 1. 3363E+OO 1. 2267E+OO 
Mn-54 1. 3405E-01 1. 4090E-01 9.4367E-02 
Tl-208 H S.1261E-01 >12 Halflives 2 .1808E-01 
Bi-212 #A 1. 8129E+OO >12 Halflives 1.9329E+OO 
Ra-223 A 6.7624E-01 2.6456E+OO 2. 4726E+OO 
Pa-234 #A 1. 9471E-01 >12 Halflives 3. 5997E-01 
Eu-154 #A 1. 6174E-01 1. 6252E-01 1. 7108E-01 

S A M P L E 
2 sigma 

Total 
pci/g 

S.9735E-01 
2.8097E+OO 
4.6015E-01 
3. 3969E-01 
1. 7477E-01 
1. 0794E-01 
1. 8482E-01 
O.OOOOE+OO 
4.9319E+OO 
1. 9884E+Ol 
9.6585E-02 
6.3554E-02 

-3.6382E-01 
3.6840E+OO 
1. 6366E-01 
4.1181E+OO 

-9.8576E-01 
2.5881E-01 
1.8436E+02 
1. 2271E+OO 
9.4429E-02 
2.1844E-01 
1. 9334E+OO 
2.4735E+OO 
3.6000E-01 
1. 7113E-01 

ORTEC g V - i (2191) wan32 G53W2.06 07-NOV-2012 01:07:01 Page 
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Eu-152 #A -1. 4390E-01 -1. 4436E-01 -7 .1351E-01 -7 .1352E-01 
Na-22 #A O.OOOOE+OO O.OOOOE+OO 3.5203E+02 3.5203E+02 
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Zn-65 A 
Ba-133 A 
RU-103 #B 
Be-7 #B 
1-125 # 
Tl-201 B 
Pa-234 B 

1. 3036E-01 
7.5459E-02 
1. 5448E-02 
l.0209E+OO 
O.OOOOE+OO 
4.1872E-01 
3.5250E+OO 

C12100524.10dup 
1.3895E-01 l.7845E-01 
7.5766E-02 l.4253E-01 
2.2959E-02 6.6261E-02 
l.3670E+OO 1.5426E+OO 
O.OOOOE+OO O.OOOOE+OO 
7.0201E+Ol l.4060E+02 

>12 Halflives 2.9538E+OO 

1. 7848E-01 
1. 42 54E-01 
6.6267E-02 
1. 5435E+OO 
O.OOOOE+OO 
1. 4062E+02 
2.9566E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.3838102E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.3855072E+Ol pci/g 

********* SUMMARY OF DISCARDED 
969.10 & Ra-228 1120.28 - Bi-214 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enou9h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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D 

C12100524 .11 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 03:13:30 Page 1 
Energy Laboratory Spectrum name: C12100524.11.Anl 

Sample description 
C12100524 .11 

Spectrum Filename: c:\user\C12100524.ll.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

07-Nov-2012 01:09:33 
3590 
3600 

0.29 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 8399E+02 
2.7000E+0l/( 1.0000E+00* 
1. 4675E-01 
Nureg 4.16 

1. 0000000E+00 
1. 0000000E+00 
0.000% 

1. 8399E+02) 

best method (based on spectrum). 

12 .000 
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D 

(12100524 .11 
ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 03:13:30 Page 2 

Energy Laboratory Spectrum name: c12100524.ll.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1387 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 A 
Bi-214 #C 
Pb-214 
Ir-192 #B 
Sb-124 #F 
Sc-46 
Pb-210 # 
Th-228 A 
Th-230 #A 
cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 #B 
Cs-134 A 
Pb-212 
Ra-224 A 
I-131 F 
Mn-54 #A 
Tl-208 #H 
Bi-212 
Ra-223 # 
Pa-234 #A 
Eu-154 #A 

pci/g 

l.4511E+OO l.4619E+OO 
2.6305E+OO 2.6306E+OO 
1. 4908E+OO r- 1. 4908E+OO 
9.0201E-01 9.0203E-01 
5.2392E-02 6.4710E-02 
2.3628E-01 3.0632E-01 
2.8503E-01 3.4345E-01 
O.OOOOE+OO O.OOOOE+OO 
2.8277E+OO 2.8918E+OO 

-2.8808E-01 -2.8808E-01 
8.8701E-03 8.8828E-03 

-5.3967E-02 -5.4407E-02 
l.8355E-01 l.8357E-01 
1.9653E+Ol 1.9653E+Ol 
9.0426E-02 9.0426E-02 
4. 5085E+OO 4. 5085E+OO 
l.5217E-01 l.5536E-01 
1.0266E+OO l.0266E+OO 
3.1212E-01 2.3409E+Ol 
2.9656E-01 2.0718E+OO 
3.7995E-02 3.9943E-02 
4.6649E-01 >12 Halflives 
2.4176E+OO >12 Halflives 
l.7845E+OO 7.0043E+OO 
l.8508E-01 >12 Halflives 

-6.2531E-02 -6.2836E-02 

D E S I N 
uncertainty 

counting 
pci/g 

5.2874E-01 
2.6494E+OO 
4. 1200E-Ol' 
3.2645E-01 
l.1251E-01 
2.4471E-01 
1. 9268E-01 
O.OOOOE+OO 
5.0037E+OO 
4.1180E+04 
8. 9130E-02 

-1. 8712E-01 
2 .1141E-01 
3.7208E+OO 
1. 6033E-01 
3. 7413E+OO 
1. 3907E-01 
2.5846E-01 
1. 9596E+02 
1. 4626E+OO 
9.1874E-02 
2.7527E-01 
1. 45 33E+OO 
4.1079E+OO 
3. 3114E-01 
4.8262E+02 

S A M P L E 
2 sigma 

Total 
pci/g 

5.2994E-01 
2.6502E+OO 
4.1359E-01 
3. 2719E-01 
l.1252E-01 
2.4482E-01 
1. 9286E-01 
O.OOOOE+OO 
5.0041E+OO 
4.1180E+04 
8.9130E-02 

-1. 8712E-01 
2.1145E-01 
3.7514E+OO 
1. 6035E-01 
3.7436E+OO 
1. 3912E-01 
2.5973E-01 
1. 9596E+02 
1. 4634E+OO 
9.1879E-02 
2.7550E-01 
1. 4545E+OO 
4.1114E+OO 
3. 3117E-01 
4.8262E+02 

***** 
MDA 

pci/g 

ORTE( g v - i (2191) wan32 G53W2.06 07-NOV-2012 03:13:30 Page 3 
Energy Laboratory Spectrum name: C12100524.ll.Anl 

Eu-152 #A 
Na-22 #A 

5.0502E-02 
O.OOOOE+OO 

5.0664E-02 6.9866E-02 
O.OOOOE+OO l.0152E+02 

Page 2 

6. 9877E-02 
1. 0152E+02 
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zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl -201 B 
Pa-234 F 

2 .1864E-01 
3.0415E-02 
1. 5199E-02 

-1. 5165E-02 
O.OOOOE+OO 
3.9725E-01 
4.4847E+OO 

C12100524.11 
2.3307E-01 2.0923E-01 
3.0539E-02 1.0638E-01 
2.2611E-02 1.0403E-01 

-2.0322E-02 -9.2406E-01 
O.OOOOE+OO O.OOOOE+OO 
6.7424E+Ol l.224SE+02 

>12 Halflives 2.0944E+OO 

2.0931E-01 
l.0639E-01 
l.0403E-01 

-9. 2406E-01 
O.OOOOE+OO 
1. 2248E+02 
2.1009E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity ( 48.8 to 1990.S kev) 2.4523474E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.S kev) 2.4534376E+Ol pci/g 

********* 5 UM MARY OF DI 5 CARDED 
1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 
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Page 77 of 94

D 

Cl2100524.12 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 08:01:25 Page 1 
Energy Laboratory Spectrum name: C12100524.12.Anl 

sample description 
Cl2100524.12 

Spectrum Filename: c:\user\C12100524.12.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

07-Nov-2012 03:15:58 
3597 
3600 

0.09 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 C 48.82kev) 

8144 C 1990.47kev) 
20.000% 

3 
1. 7146E+02 
2.7000E+0l/( l.0000E+00* 
1. 5747E-01 
Nureg 4.16 

1. 0000000E+00 
1. 0000000E+00 
0.000% 

1. 7146E+02) 

best method (based on spectrum). 

12.000 
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D 

C12100524.12 
ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 08:01:25 Page 2 

Energy Laboratory Spectrum name: C12100524.12.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): 
Geometry correction: 

NO 

Random summing: 
NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.0677 

***** SUMMARY 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pci/g pci/g 

Ra-228 1. 5407E+OO 1. 5523E+OO 6.8542E-01 
Ra-226 A 1. 2844E+OO 1. 2845E+OO 4.2540E+OO 
Bi-214 6. 2287E+QO, 6. 2289E+OO 6. 8665E-01/ 
Pb-214 7.0038E+OO 7.0040E+OO 6.6399E-01 
Ir-192 #B 9.3180E-02 1.1518E-01 1. 8485E-01 
Sb-124 #B 3.4404E-02 4.4648E-02 1.0233E-01 
sc-46 A 9.9026E-02 1.1941E-01 3. 8281E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 A 5. 4115E+OO 5.5346E+OO 6.6533E+OO 
Th-230 A 2.6162E+Ol 2. 6162E+Ol 2.9529E+Ol 
Cs-137 A 2.4586E-01 2.4621E-01 2.2386E-01 
Co-60 #B 9.6120E-03 9.6907E-03 1. 6651E-02 
Am-241 #A 1. 3883E-01 1. 3884E-01 2.6516E-01 
K-40 2.0522E+Ol 2.0522E+Ol 3.9528E+OO 
U-235 6.5203E-01 6.5203E-01 2.2307E-01 
Th-234 F 6.5925E+OO 6.5925E+OO 5 .OllOE+OO 
Cs-134 #A 2.6711E-02 2. 7274E-02 1. 2070E-01 
Pb-212 1. 0752E+OO 1. 0752E+OO 2.8929E-01 
Ra-224 A 5.0463E+OO 3.8489E+02 2.9809E+02 
I-131 #F 1. 9296E-01 1. 3583E+OO 1. 3841E+OO 
Mn-54 #A -1. 9748E-02 -2.0764E-02 -2.2082E-01 
Tl-208 #H 4.9422E-01 >12 Halflives 2.6591E-01 
Bi-212 #A 2.2226E-01 >12 Halflives 1. 8626E+OO 
Ra-223 #A 1. 0719E+OO 4.2296E+OO 4.0024E+OO 
Pa-234 #A 2.4740E-01 >12 Halflives 4.1859E-01 
Eu-154 #A 6.3607E-02 6.3919E-02 1. 6610E-01 

S A M P L E ***** 
2 sigma 

Total MDA 
pci/g pci/g 

6. 8646E-01 
4. 2541E+OO 
7. 0317E-01 
6.8550E-01 
1. 8487E-01 
1. 0233E-01 
3. 8282E-01 
O.OOOOE+OO 
6.6546E+OO 
2. 9535E+Ol 
2.2394E-01 
1.6653E-02 
2.6518E-01 
3.9842E+OO 
2.2363E-01 
5.0146E+OO 
1. 2070E-01 
2.9054E-01 
2.9823E+02 
1. 3845E+OO 

-2.2082E-01 
2.6618E-01 
1. 8626E+OO 
4.0037E+OO 
4.1863E-01 
1. 6610E-01 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 08:01:25 Page 3 
Energy Laboratory Spectrum name: C12100524.12.Anl 

Eu-152 #A -4.6238E-02 -4.6387E-02 -1.5562E-01 -1.5562E-01 
Na-22 #A O.OOOOE+OO O.OOOOE+OO 2.6187E+02 2.6187E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #F 

1. 6869E-01 
7. 6613E-02 
1. 3682E-01 

C12100524 .12 
l.7987E-01 2.0060E-01 
7.6928E-02 1.0989E-01 
2.0386E-01 2.2754E-01 

2.0065E-01 
1.0991E-01 
2.2767E-01 

-3.1645E-01 
O.OOOOE+OO 
1. 4382E+OO 
6.6497E+OO 

-4.2453E-01 -6.4359E+OO 
O.OOOOE+OO O.OOOOE+OO 
2.4903E+02 2.1610E+02 

>12 Halflives 3.7458E+OO 

-6.4359E+OO 
O.OOOOE+OO 
2 .1630E+02 
3.7539E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 3.5482098E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 3.5482452E+Ol pci/g 

********* SUMMARY 0 F DISCARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

P E A K S 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

Cl2100524.13 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 09:20:28 Page 1 
Energy Laboratory Spectrum name: C12100524.13.Anl 

sample description 
Cl2100524 .13 

spectrum Filename: c:\user\cl2100524.13.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector IO: 

Detector system 
Oet 2 

calibration 

07-Nov-2012 08:02:35 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
o. 500 

wan32 G53W2.06 
200 C 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 8402E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 4672E-01 
Nureg 4.16 

1.0000000E+OO 
1. OOOOOOOE+OO 
0.000% 

1. 8402E+02) 

best method (based on spectrum). 

12.000 
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C12100524.13 
ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 09:20:28 Page 2 

Energy Laboratory Spectrum name: C12100524.13.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES Slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1122 

***** 
Nuclide 

SUMMARY 
Time of count 

Activity 
pci/g 

1. 7087E+OO 
1. 3060E+OO 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 
Ra-226 A 
Bi -214 C 
Pb-214 
Ir-192 #B 
Sb-124 #F 
Sc-46 
Pb-210 # 
Th-228 A 
Th-230 #A 
cs-137 # 
Co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 B 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #F 
Mn-54 #A 
Tl-208 #H 
Bi -212 #A 
Ra-223 # 
Pa-234 #A 
Eu-154 #A 

1. 9460E+oor 
1. 9989E+OO 

1. 7217E+OO 
1. 3061E+OO 
1. 9460E+OO 
1. 9989E+OO 

1. 4013E-01 
2. 4622E-01 
5.5407E-01 
O.OOOOE+OO 
2.3206E+OO 

-1. 2 789E-01 
3.3986E-01 
6.3992E-03 
1. 4092E-01 
1. 8768E+Ol 
1. 9321E-01 
1. 7671E+OO 

-7.4706E-02 
1. 2493E+OO 
2.3500E+OO 
1. 3084E-01 
3.4612E-04 
4.2838E-01 

-3.2642E-01 
9.6395E-01 
4. 2721E-01 
5.0261E-02 

1. 7354E-01 
3.2027E-01 
6. 6921E-01 
O.OOOOE+OO 
2.3739E+OO 

-1. 2 789E-01 
3.4035E-01 
6.4520E-03 
1. 4093E-01 
1. 8768E+Ol 
1. 9321E-01 
1. 7671E+OO 

-7.6293E-02 
1. 2493E+OO 
1. 8620E+02 
9.3695E-01 
3. 6410E-04 

>12 Halflives 
>12 Halflives 

3.8500E+OO 
>12 Halflives 

5.0SlOE-02 

D E S I N 
uncertainty 

counting 
pci/g 

6. 3198E-01 
2.9199E+OO 
5.8714E-01,.. 
3. 7719E-01 
1. 7083E-01 
1. 8443E-01 
3 .1681E-01 
O.OOOOE+OO 
5.6522E+OO 

-8.4923E+OO 
1. 8217E-01 
2.3498E-02 
1. 8881E-01 
3.6603E+OO 
1. 6107E-01 
1. 7682E+OO 

-5.7168E-01 
2.6503E-01 
2.2822E+02 
1. 0296E+OO 
6.3246E-02 
1. 5559E-01 

-5 .1618E+OO 
3.0738E+OO 
4.5587E-01 
l.1876E-01 

S A M P L E 
2 sigma 

Total 
pCi/g 

6.3336E-01 
2.9201E+OO 
5.8905E-01 
3.8031E-01 
1. 7088E-01 
1. 8459E-01 
3 .1723E-01 
O.OOOOE+OO 
5.6525E+OO 

-8.4923E+OO 
1. 8236E-01 
2.3498E-02 
1. 8884E-01 
3.6887E+OO 
1. 6113E-01 
1. 7690E+OO 

-5. 7168E-01 
2.6686E-01 
2.2827E+02 
l.0298E+OO 
6.3246E-02 
1. 5594E-01 

-5. 1618E+OO 
3.0752E+OO 
4.5599E-01 
l.1877E-01 

***** 
MDA 

pCi/g 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 09:20:28 Page 3 
Energy Laboratory Spectrum name: cl2100524.13.Anl 

Eu-152 #A 
Na-22 #A 

4. 3011E-01 
O.OOOOE+OO 

4.3151E-01 4.5377E-01 
O.OOOOE+OO 4.2805E+02 

Page 2 
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Zn-65 #A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #B 

-5.6365E-02 
5.9904E-02 
3.9421E-02 

-2.2099E-01 
0.0000E+00 
1. 8436E-01 
0.0000E+00 

C12100524 .13 
-6.0136E-02 7.3336E+02 

6.0152E-02 l.2087E-01 
5.8942E-02 l.1508E-01 

-2.9724E-01 -3.1972E+00 
0.0000E+00 0.0000E+00 
3.3402E+0l 8.6936E+0l 

>12 Halflives 1.2398E+04 

7.3336E+02 
1. 2087E-01 
l.1510E-01 

-3 .1972E+00 
0.0000E+00 
8.6945E+0l 
1. 2398E+04 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.5671137E+0l pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.5684170E+0l pci/g 

********* SUMMARY 
1120.28 - Bi-214 

0 F DISCARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

sc12100524 .14 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 10:27:19 Page 1 
Energy Laboratory spectrum name: sC12100524.14.Anl 

sample description 
Cl2100524.14 

Spectrum Filename: c:\user\sC12100524.14.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

07-Nov-2012 09:22:35 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Fil es 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 7617E+02 
2.7000E+0l/( l.0000E+00* 
1. 5 326E-01 
Nureg 4.16 

l.0000000E+00 
1. 0000000E+00 
0.000% 

1. 7617E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

sC12100524.14 
ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 10:27:19 Page 2 

Energy Laboratory Spectrum name: sC12100524.14.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 0207llbkgl000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope l.OOOOE+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.1711 

***** SUMMARY 
Time of Count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 #A 
Bi-214 #C 
Pb-214 
Ir-192 #8 
sb-124 #B 
sc-46 
Pb-210 # 
Th-228 A 
Th-230 #A 
Cs-137 #A 
co-60 #B 
Am-241 #A 
K-40 
U-235 
Th-234 # 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 F 
Mn-54 
Tl-208 H 
Bi -212 
Ra-223 A 
Pa-234 #A 
Eu-154 #A 

pci/g 

l.6576E+OO 1.6701E+OO 
O.OOOOE+OO O.OOOOE+OO 
1. 3774E+OO r- 1. 3775E+OO 
8.2450E-01 8.2452E-01 
3.6492E-02 4.5215E-02 
l.1134E-01 l.4492E-01 
2.3063E-01 2.7868E-01 
O.OOOOE+OO O.OOOOE+OO 
5.6719E+OO 5.8024E+OO 
6.2230E+OO 6.2230E+OO 
l.2624E-01 l.2642E-01 
4.5665E-02 4.6043E-02 
3.8150E-03 3.8154E-03 
l.5330E+Ol l.5330E+Ol 
6.5615E-01 6.5615E-01 
2.6912E+Ol 2.6912E+Ol 

-9.6948E-02 -9.9012E-02 
l.0216E+OO 1.0216E+OO 
1.5625E+OO 1.2513E+02 
2.2104E-01 l.5905E+OO 
2.3955E-01 2.5201E-01 
5.0203E-01 >12 Halflives 
2.8264E+OO >12 Halflives 
6.8121E-01 2.7299E+OO 
2.0822E-01 >12 Halflives 

-6.5307E-02 -6.5630E-02 

D E S I N 
uncertainty 

counting 
pci/g 

5.1976E-01 
1. 4279E+04 
5. 3057E-Ol: 
3 .0787E-01 
1.2611E-01 
2.0070E-01 
1. 5817E-01 
O.OOOOE+OO 
6.0332E+OO 
1.1748E+Ol 
1. 3204E-01 
3.8365E-02 
1.0784E-01 
3.5398E+OO 
3 .1070E-01 
5.6126E+OO 
3.0978E+02 
2.4905E-01 
1. 9246E+02 
1.1004E+OO 
1. 4992E-01 
1. 9715E-01 
2.0596E+OO 
3.9910E+OO 
3.3638E-01 
9.9226E+02 

S A M P L E 
2 sigma 

Total 
pci/g 

5. 2135E-01 
1. 4279E+04 
5.3163E-01 
3.0852E-01 
1. 2611E-01 
2.0073E-01 
1. 5832E-01 
O.OOOOE+OO 
6.0347E+OO 
1.1749E+Ol 
1. 3208E-01 
3.8382E-02 
1.0784E-01 
3.5594E+OO 
3.llllE-01 
5.6661E+OO 
3.0978E+02 
2.5036E-01 
1. 9248E+02 
1.1010E+OO 
1. SOOSE-01 
1. 9752E-01 
2.0607E+OO 
3.9915E+OO 
3.3642E-01 
9.9226E+02 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 10:27:19 Page 3 
Energy Laboratory Spectrum name: sC12100524.14.Anl 

Eu-152 #A -3.8430E-01 -3.8556E-01 -4.3792E+OO -4.3792E+00 
Na-22 #A 7.1018E-02 7.2214E-02 5.8963E-02 5.8989E-02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
1-125 # 
Tl-201 #F 
Pa-234 

2.2789E-01 
8.1594E-02 
1.1095E-01 

-7.6541E-02 
O.OOOOE+OO 
1.1901E+OO 
1. 6517E+Ol 

sC12100524.14 
2.4318E-01 2.1639E-01 
8.1932E-02 l.1037E-01 
l.6605E-01 l.9731E-01 

-1.0302E-01 -1.2530E+OO 
O.OOOOE+OO O.OOOOE+OO 
2.1836E+02 l.6438E+02 

>12 Halflives 3.9002E+OO 

2.1647E-01 
1.1039E-01 
1. 9741E-01 

-l..2530E+OO 
O.OOOOE+OO 
1. 6459E+02 
3. 9477E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.S kev) 4.5465172E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.S kev) 4.5465233E+Ol pci/g 

********* SUMMARY 
1120. 28 - Bi -214 

0 F DISCARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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0 

Cl2100524.15 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 11:30:10 Page 1 
Energy Laboratory spectrum name: c12100524.15.Anl 

Sample description 
Cl2100524 .15 

Spectrum Filename: c:\User\cl2100524.15.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

07-Nov-2012 10:28:04 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47kev) 
20.000% 

3 
1. 8046E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4962E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 8046E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

Cl2100524.15 
ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 11:30:10 Page 2 

Energy Laboratory spectrum name: C12100524.15.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope l.OOOOE+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.2837 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 A 
Bi-214 C 
Pb-214 
Ir-192 #B 
Sb-124 F 
sc-46 A 
Pb-210 # 
Th-228 A 
Th-230 #A 
cs-137 
co-60 #B 
Am-241 #A 
K-40 # 
U-235 A 
Th-234 #F 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 F 
Mn-54 #A 
Tl-208 H 
Bi -212 # 
Ra-223 #A 
Pa-234 A 
Eu-154 # 

pCi/g 

l.5404E+OO 1.5521E+OO 
1. 5073E+OO 1. 5074E+OO 
1. 8267E+OO r 1. 8268E+OO 
l.4007E+OO 1.4007E+OO 
2.6808E-02 3.3230E-02 
1.8042E-01 2.3495E-01 
2.1645E-01 2.6164E-01 
O.OOOOE+OO O.OOOOE+OO 
l.1160E+OO l.1418E+OO 
4.llSSE+OO 4.1155E+OO 
2.4953E-01 2.4989E-01 
2.7925E-02 2.8157E-02 
2.4804E-02 2.4807E-02 
l.6038E+Ol l.6038E+Ol 
l.3204E-02 l.3204E-02 
6.1936E+OO 6.1936E+OO 
4.8448E-02 4.9481E-02 
l.1911E+OO 1.1911E+OO 
2.3464E+OO 1.8955E+02 
2.9270E-01 2.1144E+OO 
l.5875E-01 l.6703E-01 
6.9471E-01 >12 Halflives 
2.8737E+OO >12 Halflives 
2.9111E-02 1.1698E-01 
2.4936E-02 >12 Halflives 
5.8073E-01 5.8361E-01 

D E S I N 
uncertainty 

counting 
pCi/g 

4.5589E-01 
2.6240E+OO 
4.5471E-Ol-
3. 9137E-01 
1.0135E-01 
1. 8704E-01 
2.0462E-01 
O.OOOOE+OO 
4.2374E+OO 
1. 2420E+Ol 
1. 9969E-01 
7.1732E-02 
1. 2500E-01 
3.5289E+OO 
1. 4626E-01 
3.9677E+OO 
1.1327E-01 
2.7361E-01 
2.3002E+02 
1. 9420E+OO 
1. 6517E-01 
2 .1054E-01 
1. 9240E+OO 
2.0002E+OO 
2.9479E-01 
2.8965E-01 

S A M P L E 
2 sigma 

Total 
pci/g 

4. 5745E-01 
2.6242E+OO 
4. 5688E-01 
3.9285E-01 
1.0135E-01 
1. 8713E-01 
2.0472E-01 
O.OOOOE+OO 
4.2375E+OO 
1. 2420E+Ol 
1. 9978E-01 
7.1735E-02 
1. 2500E-01 
3.5504E+OO 
1. 4626E-01 
3.9717E+OO 
1.1328E-01 
2.7522E-01 
2.3006E+02 
1. 9427E+OO 
1. 6522E-01 
2 .1122E-01 
1. 9252E+OO 
2.0002E+OO 
2. 9479E-01 
2. 9000E-01 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 11:30:10 Page 3 
Energy Laboratory Spectrum name: C12100524.15.Anl 

Eu-152 #A 
Na-22 #A 

6.1722E-01 
O.OOOOE+OO 

6.1924E-01 5.0690E-01 
O.OOOOE+OO 5.1766E+02 

Page 2 
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Zn-65 #A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
1-125 # 
Tl-201 #B 
Pa-234 B 

-2.7523E-02 
4.2858E-02 
9.0768E-02 

-3.3415E-01 
O.OOOOE+OO 
4.0397E-01 
3. 3778E-01 

C12100524.15 
-2.9372E-02 -6.3293E-01 

4.3036E-02 l.1201E-01 
l.3596E-01 1.3571E-01 

-4.5002E-01 2.2018E+03 
O.OOOOE+OO O.OOOOE+OO 
7.4894E+Ol 1.2769E+02 

>12 Halflives 2.3126E+OO 

-6.3293E-01 
1.1201E-01 
1. 3581E-01 
2.2018E+03 
O.OOOOE+OO 
1. 2772E+02 
2.3127E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.0457003E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.0457090E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK 5 ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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D 

c12100524 .15dup 

0RTEC g v - i (2191) wan32 G53W2.06 07-N0V-2012 16:02:21 Page 1 
Energy Laboratory Spectrum name: c12100524.15dup.Anl 

sample description 
C12100524.15dup 

Spectrum Filename: c:\User\c12100524.15dup.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 2 

calibration 

07-Nov-2012 11:32:32 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.82kev) 

8144 ( 1990.47keV) 
20.000% 

3 
1. 8046E+02 
2.7000E+0l/( 1.0000E+00* 
1. 4962E-01 
Nureg 4.16 

1. 0000000E+00 
1. 0000000E+00 
0.000% 

1. 8046E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

ORTEC g v - i (2191) wan32 
Energy Laboratory 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

c12100524.1Sdup 
G53W2.06 07-NOV-2012 16:02:21 Page 

Spectrum name: c12100524.1Sdup.Anl 

2.000 
0.000 

status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

True coincidence correction: NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
YES 

020711bkg1000mindet2.Pbc 
07-Feb-2011 12:45:23 

slope 1.0000E+OO 

2 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1544 

***** SUMMARY 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pci/g pci/g 

Ra-228 1. 7686E+OO 1. 7821E+OO S.6892E-01 
Ra-226 A 1. 2612E+OO 1. 2613E+OO 2.7153E+OO 
Bi-214 #C 1. 8861E+OO ,r 1. 8862E+OO 4. 9944E-01 ,..-
Pb-214 2.0048E+OO 2.0048E+OO 3.7506E-01 
Ir-192 #B 8.1912E-02 l.0158E-01 1. 7621E-01 
Sb-124 #B 7.9791E-02 l.0396E-01 1. 5152E-01 
sc-46 3. 4641E-01 4.1890E-01 1. 8451E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 #A 6.0598E+OO 6.1998E+OO 6.0410E+OO 
Th-230 #A 1. 9466E+Ol 1. 9466E+Ol 2.3377E+Ol 
Cs-137 4.2367E-01 4. 2429E-01 1. 8058E-01 
Co-60 #B -7.8788E-02 -7.9442E-02 2.7155E+02 
Am-241 #A 3.2394E-02 3.2397E-02 1. 6422E-01 
K-40 2.0570E+Ol 2.0570E+Ol 3.8229E+OO 
U-235 A 3 .1398E-02 3 .1398E-02 1. 5327E-01 
Th-234 #B 1. 8549E+OO 1. 8549E+OO 3.8444E+OO 
Cs-134 # 2. SlSSE-01 2.5692E-01 1. 8194E-01 
Pb-212 l.0174E+OO l.0174E+OO 2.6234E-01 
Ra-224 A 3.5425E-01 2.8863E+Ol 2.2512E+02 
I-131 #B 4.9472E-02 3.5876E-01 7.3906E-01 
Mn-54 #A l.0277E-01 l.0814E-01 1. 2080E-01 
Tl-208 #H 6.8019E-01 >12 Halflives 2.7065E-01 
Bi-212 2.5588E+OO >12 Halflives 1. 8913E+OO 
Ra-223 #A -9.6498E-02 -3.8883E-01 -6.1433E+OO 
Pa-234 #A 1.2805E-01 >12 Halflives 3. 5161E-01 
Eu-154 #A 1. 5624E-02 1. 5702E-02 4.2474E-02 

SAMPLE ***** 
2 sigma 

Total MDA 
pci/g pci/g 

S.7057E-01 
2.7155E+OO 
S.0154E-01 
3.7822E-01 
1. 7623E-01 
1. 5154E-01 
1. 8479E-01 
O.OOOOE+OO 
6.0427E+OO 
2.3381E+Ol 
1. 8088E-01 
2.7155E+02 
1. 6422E-01 
3.8555E+OO 
1. 5327E-01 
3.8448E+OO 
1. 8205E-01 
2.6357E-01 
2.2512E+02 
7.3911E-01 
1. 2083E-01 
2.7115E-01 
1. 8924E+OO 

-6.1433E+OO 
3.5163E-01 
4.2476E-02 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 16:02:21 Page 3 
Energy Laboratory spectrum name: c12100524.1Sdup.Anl 

Eu-152 #A -9.5224E-02 -9.5536E-02 -l.7524E-01 -l.7526E-01 
Na-22 #A 1.5407E-02 1.5667E-02 5.6489E-02 5.6490E-02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 F 

1. 7814E-01 
S.7502E-02 
6.7033E-02 
1. 2224E+OO 
O.OOOOE+OO 

-7.3448E-02 
3.6963E+OO 

c12100524. lSdup 
l.9013E-01 l.9559E-01 
S.7741E-02 1.4192E-01 
l.0048E-01 1.3754E-01 
1.6473E+OO 2.0072E+OO 
0.0000E+OO O.OOOOE+OO 

-l.3756E+01 -4.4146E+02 
>12 Halflives 2.2650E+OO 

1. 9564E-01 
1. 4193E-01 
1. 3759E-01 
2.0082E+OO 
O.OOOOE+OO 

-4.4146E+02 
2.2691E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.5477959E+Ol pci/g 
Total Decayed Activity ( 48.8 to 1990.S kev) 2.5478065E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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D 

Cl2100524 .16 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 17:05:54 Page 1 
Energy Laboratory Spectrum name: c12100524.16.Anl 

sample description 
Cl2100524 .16 

Spectrum Filename: c:\User\cl2100524.16.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Oet 2 

calibration 

07-Nov-2012 15:58:11 
3597 
3600 

0.08 % 
1 

Filename: 1369.93.lccdet2_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 det2 New standard perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:41:07 
-0.142 kev 
0.245 kev/channel 

-4.513E-08 kev/channelA2 

05-Jun-2009 11:52:48 
Polynomial 
0.662 % 

-0.298905 -5.705226 0.676697 
-0.107108 0.009115 -0.000318 

Norman. lib 
o. 500 

wan32 G53W2.06 
200 C 48.82kev) 

8144 C 1990.47kev) 
20.000% 

3 
1. 7584E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 5355E-01 
Nureg 4.16 

1.0000000E+OO 
1.0000000E+OO 
0.000% 

1. 7584E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

Cl2100524.16 
ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 17:05:54 Page 2 

Energy Laboratory Spectrum name: c12100524.16.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
15-0ct-2012 12:00:00 

Peaked background correction: 
NO 
YES 020711bkg1000mindet2.Pbc 

07-Feb-2011 12:45:23 
Absorption (Internal): 
Geometry correction: 

NO 

Random summing: 
NO 
YES slope l.OOOOE+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.1141 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 #A 
Bi -214 C 
Pb-214 
Ir-192 B 
Sb-124 #B 
Sc-46 A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
cs-137 # 
Co-60 #B 
Am-241 A 
K-40 
U-235 A 
Th-234 B 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #F 
Mn-54 A 
Tl-208 #H 
Bi -212 # 
Ra-223 #A 
Pa-234 A 
Eu-154 #A 

pci/g 

2.4592E+OO 2.4780E+OO 
O.OOOOE+OO O.OOOOE+OO 
2. 5078E+OO r 2. 5078E+OO 
2.00llE+OO 2.00llE+OO 
8.1802E-02 l.0162E-01 
l.3902E-01 l.8152E-01 
2.6029E-01 3.1524E-01 
O.OOOOE+OO O.OOOOE+OO 

-l.1152E+OO -l.1412E+OO 
2.9667E+OO 2.9667E+OO 
4.6209E-01 4.6277E-01 

-6.7102E-03 -6.7664E-03 
2.2882E-01 2.2884E-01 
2.0845E+Ol 2.0845E+Ol 
2.9086E-01 2.9086E-01 
2.0102E+OO 2.0102E+OO 

-5.2916E-02 -5.4056E-02 
l.0530E+OO l.0530E+OO 
5.4384E-01 4.5903E+Ol 
2.5619E-01 l.8876E+OO 
l.7133E-01 1.8036E-01 
5.7878E-01 >12 Halflives 
3.4047E+OO >12 Halflives 
l.7491E-01 7.1270E-01 
3.0641E-01 >12 Halflives 
9.SOOOE-02 9.5476E-02 

D E S I N 
uncertainty 

counting 
pci/g 

6.7055E-01 
1. 4935E+04 
5 .0339E-01.....-
4.2205E-01 
1. 2799E-01 
1. 6690E-01 
2 .1413E-01 
O.OOOOE+OO 
1. 2644E+04 
1. 5667E+Ol 
1. 9961E-01 

-1. 2534E-02 
2. 3390E-01 
4.0685E+OO 
2.7062E-01 
2.8219E+OO 

-4.1662E-01 
2.5224E-01 
2.3852E+02 
1. 5355E+OO 
1. 5545E-01 
2.4637E-01 
1. 7637E+OO 
3.1763E+OO 
3. 4313E-01 
1.1932E-01 

S A M P L E 
2 sigma 

Total 
pci/g 

6.7326E-01 
1. 4935E+04 
5.0707E-01 
4.2485E-01 
1. 2802E-01 
1. 6696E-01 
2.1427E-01 
O.OOOOE+OO 
1. 2644E+04 
1. 5667E+Ol 
1. 9992E-01 

-1. 2535E-02 
2.3396E-01 
4.0999E+OO 
2. 7071E-01 
2.8225E+OO 

-4.1662E-01 
2.5361E-01 
2.3852E+02 
1. 5362E+OO 
1. SSSlE-01 
2. 4677E-01 
1. 7656E+OO 
3.1763E+OO 
3. 4321E-01 
1.1934E-01 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 07-NOV-2012 17:05:54 Page 3 
Energy Laboratory Spectrum name: C12100524.16.Anl 

Eu-152 #A 
Na-22 #A 

6.3346E-01 
O.OOOOE+OO 

6.3555E-01 5.2024E-01 
O.OOOOE+OO 4.5087E+02 

Page 2 

5.2047E-01 
4. 5087E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #B 

2.2532E-01 
6.7276E-02 

-8.5241E-03 
1. 7793E-02 
0.0000E+00 
1.1905E-01 
3.8775E+00 

C12100524 .16 
2.4062E-01 2.2863E-01 
6.7558E-02 1.4353E-01 

-l.2819E-02 -3.3946E-01 
2.4035E-02 9.2695E-01 
0.0000E+00 0.0000E+00 
2.3255E+0l 8.9771E+0l 

>12 Halflives 3.2124E+00 

2.2871E-01 
1. 4354E-01 

-3.3946E-01 
9.2695E-01 
0.0000E+00 
8.9775E+0l 
3. 2156E+00 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.8 to 1990.5 kev) 2.8866154E+0l pci/g 
Total Decayed Activity ( 48.8 to 1990.5 kev) 2.8885151E+0l pci/g 

********* SUMMARY 
1120.28 - Bi-214 

0 F DISCARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C12101133-001 SSPT-030 Z-6 10/17/12 11:22 10/26/12 Soil Gamma Sample Preparation
Gross Gamma

Montgomery Watson Harza

Project Name: NECR EDRA

Workorder No.: C12101133

1475 Pine Grove Rd Ste 109

Steamboat Springs, CO  80477

January 02, 2013

C3667 - San Mateo MineQuote ID:

Energy Laboratories, Inc. Casper WY received the following 1 sample for Montgomery Watson Harza on 10/26/2012 for 
analysis.
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Project: NECR EDRA

CLIENT: Montgomery Watson Harza

Sample Delivery Group: C12101133 CASE NARRATIVE

11/15/12Report Date:

Revised Date: 01/02/13

REVISED/SUPPLEMENTAL REPORT
The attached analytical report has been revised from a previously submitted report due to the the inclusion of Level III raw 

data as originally requested.  In addition, the Radium 226 has been reanalyzed by Method 901.1 as originally requested by 
the client.

COMMENTS
Included with the analysis reports are instrument data reports for all analysis associated with the instrument calibration, QC 
sample analysis, and sample analysis.   All analytical data is within method QA/QC specifications except as noted on 
analyses and/or QC summary reports, or in this narrative.   The analytical report identifies which QC batch ID and 
sequence QC is associated with each analysis result for a sample.  The results of this Analytical Report relate only to the 
items submitted for analysis.  Only the raw data associated with parameters listed on this report should be validated.

Page 2 of 31
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12101133-001

Client Sample ID: SSPT-030 Z-6 Collection Date: 10/17/12 11:22

Matrix: Soil Report Date: 11/15/12

DateReceived: 10/26/12

Revised Date: 01/02/13

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/07/12 08:25 / dpb0.3pCi/g-dry1.3Radium 226 E901.1 10/30/12 09:20 GAM-HPGE_121207A : 29 R168127

12/07/12 08:25 / dpbpCi/g-dry0.6Radium 226 precision (±) E901.1 10/30/12 09:20 GAM-HPGE_121207A : 29 R168127

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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Project: NECR EDRA

Client: Montgomery Watson Harza

Work Order: C12101133

QA/QC Summary Report

11/15/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 01/02/13

Count

Prepared by Casper, WY Branch

Method: E901.1 Batch: R168127

Sample ID: LCS-R168127 12/07/12 08:25Laboratory Control Sample Run: GAM-HPGE_121207A

Bismuth 214 98 70 1300.32.5 pCi/g-dry

- The LCS sample uses Bi214 for Ra226.

Sample ID: MB-R168127 12/07/12 08:25Method Blank Run: GAM-HPGE_121207A2

Radium 226 ND pCi/g-dry U

Radium 226 precision (±) ND pCi/g-dry

Sample ID: C12101133-001ADUP 12/07/12 08:25Sample Duplicate Run: GAM-HPGE_121207A2

Radium 226 200.3 8.01.2 pCi/g-dry

Radium 226 precision (±) 0.4 pCi/g-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

U - Not detected at  minimum detectable concentration
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

7.6°C  

10/26/2012Timothy I. Houghteling

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

10/30/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Montgomery Watson Harza C12101133

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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Mlllll Chain of Custody and Analytical Request Record Page_i_ot_L 

--- PLEASE PRINT• Provide as much information .. DOSSlble. 

Company Name: Project Name, PWS,-P ermit, Etc. Sample Origin EPA/State Compliance: 

lnt,J/-1- NC'C/(.. £DR../\ State: Ntv7 Yes D No 0 

Report Mail Address: 7c,bj Lee,,k)n Contact Name: Phone/Fax: Email: Sampler: (Please Print) 

P& ..ie;;r 711/oit 7P4, iafo1J, '17~;~71 ,¥.ltl , tiPb1-L<-a-n €MtvJlgf,#J..l,U't 
Nttt~,,,, 1/4:fel 

~~,_/,IMJ" 5J)f't'n-< 1 Co i°D</77 

;v;;Addi;rAM~,/J 

Invoice Contact & Phone: Purchase Order: Quote/Bottle Order: 

en J;Jy &~~/) / 9 7()-~71- t/3'-I 

Specia~ ReporVFormats !.... ELI must be notified ~ Y!@o@ OO§@(!!)§@'i?lfflID Contact ELI prior to ..._ Sh~:.c, r11L£CW 

prior to sample submittal for the following: 0 Q) R RUSH sample submittal 
Cooler 10(8): \J 

eco u,.S:::. ...... i=-
for charges and 

~>'.201 
~ 

Cl ~ 
scheduling - See J&~ ·-ens>- w Instruction Page 

i~u'l ~ ~ u 
Dow 0A2LA 

Oci:~ !ti 
Q'- J: -0 Receipt Temp 

(.) C: Comments: 
~-- 1~, :::, l&c 

0GSA g! EDD/EDT(Etectronic Data) ~ ~ 
0 

oc 
OCI)._ 

,_ 

lii~~§ 
<O 

0 POTWNJWTP \u 
C: s 

Format: 1';;~1~ 
,_ On IC4r. 

<: :::, Yes@> 
D State: 0 LEVEL IV 

15...."--
I-

::i E~lg> ' 
w ai 

D Other: 0 NELAC ~ > I ~ w E 

~ 
Cl) 

.. H Culltody Seal 8 N 
0 z Intact Y N 

' 
SAMPLE IDENTIFICATION Collection Collection MATRIX ~ 

Signature y N 

(Name, Location, Interval, etc.) Date Time 
Match 

\ 

1 
SSPi-o3o z-, /()-/1 .- /2- //2.Z. s v \ ;~ 

2 

" ' \ ' '~ 
\ 

3 -,'\. \ \ 1\QJ 
lnnn 

4 "- I\ \ I 
5 "-

\ 
,-

r\. 
~ 

6 ' 
', \ I~ , o c1a.ton'33 

7 " '~ \ 
;::::, 
~ 

B "-
"' \ I~ 

' 9 "-
"' \ ~l r\.. 

10 ~ 
"' \ I<:::::! 

./ ~ ' Custody ;;: by J1m~t.. Oate1111Tl8: ' /)~ r I eceiY&d by I print): c ate11 ,me: ::,ignature: 

/D#~2> - 12 @ /#,¥) 

Record Hellnqulshed by (pnm): Date/lime: Signaiure: Heceived by (print): Datemme: Signature: 

MUST be R-V9C! PY_ Ji:lf«!/! / /J.SS' uatemme: t~JTIV~1.A·-
Signed Samole Disoosal: Return to Client: Lab Disoosal: /6-z,-

This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

' · '" ' · · ' ,_, __ _ ,_.,-" ,1,_,.,n ln<>rionlo f AA !-:~hAdule. forms, 80d links. 
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Radiochemistry 
Level 4 Reporting Checklist 

Method#:E9oi, / Analyte:/0-2 z__(; 

__ Energy Labs Batch ID: ______ _ 

__:::::__ Omega Data Entry Batch ID: J ~ 7 9 J? 1 3158'0 3 
,._,,,- Instrument ID: !J--E I/ 

__ Instrument background check 

__ Instrument efficiency/calibration check 

..,_--- Bench-sheets (~ample run order should include MS, MSD, MB, RB, STD, and LCS every 20 samples) 

~hotocopy of insti:ument run log 

__ Photocopy of standard preparation notes 

,_....------ Photocopy of standard source calibration certificate noting manufacturer, stock 
and/or lot number 

__ Photocopy of method control charts for the following: 
(provided by QA Dept.) 

__ Laboratory Control Standard (LCS) 
__ Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 
__ Method Blank (MB) 

._,.,.---- Analyst Case Narrative consisting of the following: 

,__,/" A statement documenting the analytes and the method used 
~ Date of analysis 
t,.../' Any instrument adjustment or anomalies encountered during analysis 

___!L'1>rinted name and signature of analyst 

Did you log sample from storage? Yes ~o __ 

., . .Sf-,~,e I 
Container size;..)/~ C::u. Sample Preservation noted: /1/1 0 h-e_ 

Sample Numbers:___;::e=1'--=2"-/-'-/ a:::,,_{,_2_3_,;)<--l_-_2-_l/ _ _,j<----->C"-'-"f 2"-'l'--"O // 3 3 - 00 I 
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p,:' ,. 
' 

Analyst Case Narrative 

Method#: E9ol, I AnalytJ (O,_ -'l 2£:, Date/time of analysis: / 2- 7 -I 2- ,p_, 2 ~ 

Any problems or anomalies encountered during analysis? 

No c.,/ Yes __ (please explain below) 

Any instrument adjustments or anomalies encountered during analysis? 

No~ Yes __ (please explain below) 

Analyst case narrative: ______________________ _ 

Analy~I / &-.8LA11JA 
Please~ 

Signatured ~ 
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PREP BATCH REPORT Page:1 of 2 

Technician: David Mikesell Prep Start Date: 11/16/2012 12:45:23 
Prep Batch 35798 Prep Code: PRP-GAMMA Batch Units: G Prep End Date: 11/16/2012 13:13:00 

Sample ID Matrix pH Initial Samp Amt Sol Added Sol Racov Fin Vol {ml) Factor Balance PrepStart PrepEnd 

C12110623-001A Soil 202.81 0 0 202.81 1 Sartorius CP3202 11/16/2012 11/16/2012 

-D&G 

C121l 0623-002A Soil 206.28 0 0 206.28 1 Sartorius CP3202 11/16/2012 11/16/2012 

C12110623-003A Soil 195.43 0 0 195.43 1 Sartorius CP3202 11/16/2012 11/16/2012 - , 
C12110623-004A Soil 198.05 0 0 

C12110623-005A Soil 206.71 0 0 ~ 7
1!f.1Jt,,(_,4' J;J.-Sarto~ ~11/1el2012 '-1.U16/2012 

C12110623-006A Soil 210.33 0 0 

C12110623-007A Soil 208.25 0 0 ~8.25 1~ S"'/?'s CP32u,• )11/16/2012 {_ 1f/~012 
rA r - ; t. 

C12110623-00SA Soil 186.97 0 0 

C12110623-009A Soil 210.44 0 0 

C12110623-010A Soil 196.91 0 0 196.91 1 Sartorius CP3202 11/16/2012 11/16/2012 

C12110623-011 A Soil 208.26 0 0 , 208.26 .,,-- 1 Sartorius CP3202 

C12110623-012A Soil 203.48 0 

C12110623-013A Soil 208.27 0 

C12110623-014A Soil 188.9 0 

C12110623-015A Soil 200.86 0 0 V 200.86 1 Sartorius ~6/2012 11/16/2012 

C12110623-016A Soil 209.78 0 0 209.78 1 Sartorius CP3202 11/16/2012 11/16/2012 

C12110623-017 A Soil 209.02 0 0 209.02 1 Sartorius CP3202 11/16/2012 11/16/2012 

C12110623-018A Soil 196.63 0 0 196.63 1 Sartorius C P3202 11/16/2012 11/16/2012 

C12110623-019A Soil 188.08 0 0 188.08 1 Sartorius CP3202 11/16/2012 11/16/2012 

C12110623-0:ZOA Soil 202.44 0 0 202.44 1 Sartorius CP3202 11/1612012 11/16/2012 

C12110623-021A Soil 186.82 0 0 186.82 1 Sartorius CP3202 1111612012 11/16/2012 

C12110623-022A Soil 184.63 0 0 184.63 1 Sartorius CP3202 11/16/2012 11/16/2012 

~ r2-?-/ (_ 
p 

s klD $ ikeName AmtAdd 

tfJ2S-~ tJ.;+/&<: RW PREP BATCH OK 10/29/2012 

<r& G C-r1-1'1r~ 
11 .. .lt -,I/Z.... 

12-12.o?A I< J-:tZ_I ?.__ fl-~ 5, 

f': 2r c!;Jc 
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PREP BATCH REPORT 

Prep Batch 35798 Prep Code: PRP-GAMMA 

Technician: David Mikesell 

Batch Units: G 

Page:2of 2 

Prep Start Date: 11/16/201212:45:23 
Prep End Date: 11/16/2012 13:13:00 

Sample ID Matrix pH Initial Samp Amt Sol Added Sol Recov Fin Vol (ml) Factor Balance PrepStart PrepEnd 

C12110623-023A Soil 183.56 0 0 183.56 1 Sartorius CP3202 11/16/2012 1111612012 

C12110623--024A Soil 203.54 0 0 203.54 1 Sartorius CP3202 1111612012 11/16/2012 

)ikeN~me AmtAdd 
PREP BATCH OK 
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PREP BATCH REPORT ~ T .. ,;e,M, Rloh Wh .. 

Prep Batch 35803 Prep Code: PRP-GAMMA Batch Units: G 
Prep Start Date: 11/19/2012 9:06:12 
Prep End Date: 11/19/2012 9:08:00 

Page:1 of1 

Sample ID Matrix pH lnitlal Samp Amt Sol Added Sol Recov Fin Vol (ml) Factor Balance PrepStart PrepEnd 

C12101133-001A 

D&G 

5+0.-r~ 
\1.· \\· ,-z... 
s ·.\\ p,w'-' 

Soil 

CLC-C-;~ 
12-r2...o?A 
f; 2i 

@_ 
I 2 -('2.-/<-__ 

~-

co.---fc ~ 

186.57 0 0 186.57 

11pC-e_ 

PREP BATCH OK 

1 Sartorius 1111912012 1111912012 

en- VL___ 

I 2-fO --12__ 

;2Cc:..-_:z___U 

1ike-Natne: AmtAdd 
11119/2012 
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l .. ~_ ..... _. . .._,._._,, ... ~:-··"'.."" ,, .... · - . · .. -·- -·· · -- · · · ·· ·-· -···- -··, ··· , ........... _. .. _. · ._ ...... ··:-:·:.:"_,.: .. :::::::i::n~:,1.:. 

~;,!il,uifi#11;,,.;,1~'' 

Date 

--

Instruments: EGG Ortec Octete PC Alpha S 

Det. 
No. 

Count 
Time 
Min. Isotope Batch ID 

-~ 

System and EGG Ortec High Purity Germanium Detector 

Associated 
Samples 

Page 16 of51 

Data File 
Number 

...... 

Instrument 
ID 

Alpha II Gamma 

,,~ i ''" II Int 

Comments 
Maintenance Log 
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·- ~- t.- 1- L- '··- ,_ <-... :,_ ,_ .- ,_ ,_ ,_ Iii~ 

Energy Laboratories, Inc. 

l ·-- -- ------ . EGGO 0 

Count Det. Time 
Date No. Min. Isotope 

l?.-11\-\Z. 1- 1, -. S, JJIA 

l'Z-10-b 1-7 /,j .)6 ,I. , 
12-ln-1? [-?.LI at,o \[A 
17--ln.1, 1 ...L I . 

Alpha Spectroscopy/ Gamma Spectroscopy 
Instrument/ Maintenance Run Log 

PC Alphas . .... - - - s d EGGO Hi11:h 

Associated Data File 
Batch ID Samples Number 

:), \ \ c,-_,, _;:,,, l'J ,., ,A" ~r 
/Jr'// H;t'C-- C / LJ / tJ ~ 2 .f /_~v 
17 c:,A I '"'T1i,.- 17_c,-, 

l I 

. I 
,,,,,.. . . . .. -

.L._ G 
Instrument 

ID 

Alpha Gamma 
Spec s,~ 

../ 
........-

/ 

----

·-· ·- -

D 

Comments 
Maintenance Log 

Int 
_t;-:: ?"I 

r • ., 
1..,..= 

A 

:::" ...., 
~ 

:-..... ,...; 
\'2,. -Ir..!" ,-- 2~ .· 'r'\/"\ l "14, r...- - t ~- - I\/"\-\ 74::: ..../ r 

12.- ,,_., ,_.., . -·. I ) 

-,-
I<,-,, t '\ _CC "t .,/ -

r ~' , 
12..-lo-1., 1-1< - - -r---1 /"\ I ....,,..-1....:, . ~ .. I.A'\ V - --
(2-L0-17 1-1 I z.d.,r -rl. t ', .A a C llr\-1, .AC2. ---~ 
17-1"-I'> , _c:;: ·- . ,1;_ t-.A -· r--. flA-1'"7~ _v -~ 
Id,,\\- I:). \ 10,¥, ~¥-. A.K:._ hr-z..10113'3 - COi ... ,/ f'~ i,,o ., 
12-/.?_-(7_ ,_,, _D ____ 

LI 77 ~ .Pr-· A,-,-, ___.,,e-- --.. ..... I-, ,--.,. l"eru ... ~, ' \ .I ",.,-": 

I 'Z..-lZ-12.. I ...... -· - ., .Af"I -n-,_ l 7S.I 1\r--.. - \, c;, I 
v ~ ...,,, 

- .. . 

' 

Page17of.51 

~ ...... . ........ 

--
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(~ t:CKerI <5t L1eg1er 

Isotope Products 

CERTIFICATE OF CALIBRATION 
MULTINUCLIDE STANDARD SOURCE 

CostQmer: ENERGY LABORATORIES Source No.: 1369-93-1 
P.O . . 'lo.: 80311 Refereqce Date: 1-Jun-09 12:00 PST 
Catalog No.: EG-ML Contained ludloadivity: 0.8669 11Ci 32.08 kll 

Physical Oc~criplion: 

A. Capsule type: Customer supplied can - 3" (76 mm) OD 
B. Nalure of active deposit Multinuclide distributed in 1.5 glee epoxy mabix 
C. Active diameter/volume: Approximately 124ml (186.0 grams) 
D. Backmg: Steel 
E. Cover: Steel 

Gamma-Ray Nuclide Hair-life Branching Activity Gammas Total 
En•rRY (keV) Ratio(¾) (µCi) per second Uncert 

88 . Cd-109 462.6 :1: o. 7 days 3.63 0.2492 334.7 3.1 o/, 

122 - Co-57 271. 79 ± 0.09 days 65.6 0.01081 342.4 3.1 % 
159 Te-123m 119. 7 :t 0.1 days 84.0 0.01236 384.1 3.1 % 

320 Cr-51 27. 706 :t· 0.007 days 9.86 0.3056 1115 3.0% 

392 Sn-113 115.09 ± 0.04 days 64.9 0.04791 1150 3.0% 

514 Sr-85 64.849 ± 0.004 days 98.4 0.05830 2123 3.0% 
662 -Cs-137 30.17 ± 0.16 years 85.1 0.04177 1315 3.0% 

898 Y-88 106.630 J: 0.025 days 94.0 0.09170 3189 3.0% 

1173 .c~o 5.272 ± 0.001 years 99.86 0.04926 1820 3.0% 

1333 Co-60 5.272 :t 0.001 years 99.98 0.04926 1822 3.0% 

1836 Y-88 106.630 ± 0.025 days 99.4 0.09170 3373 3.0% 

Method of Calibration: 
This source was prepared from a weighed aliquot of SOiution whose concentraHons in µCi!g were detennined by 
gamma spectrometry. 

Notes: 
- See reverse side for leak test(s) performed on this sauree. 
- EZIP participates in a NI ST measurement assurance program to establish and maintain Implicit traceabiDty 

tor a number of nuclides, based on the blind assay (and later NIST certlllcation) of Standard Reference 
Materials (as in NRC RegulatDl'f Guide 4.15). 

- Nuclear data was taken from IAEA-TECOOC-619, 1991. 
- Overall uncertainty Is calculated at the 99% confidence level. 
- This source has a working life of 1 year. 

EZIP Ref. No.: 1369-93 

----------------- IS0-1ClRTIFlm----'----------------

lllo~lcal llllaglng Llboratory lndntrlal Gauging Laborator, 
~ .... "' ., __ .... ., ••• _. ___ ,..... ,.._ . ...._ __ ._ r-11& •• -: ........ . 
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'. ,: ._'cJl·i,; '· i: ,q 

--)#: 3129 

--

Jpened ______ _ 

Oiluted CU1aa- 5and Ta.Nlngso08926 

Expires: 51612007 
Rec'd: 11171'200l3 
Energy Laborato1ies, Inc 2393 Salt Creek Hwy ( 
Ca!ipel' WY 82602- J)CS) o tI'l'2-G 

CAA( 

Description 

U.S. IMIIIIIIMBITM. PIHJTECTION AGENCY L C J 9 
DIVIIIDIIIUTAI. 110•11D•1 AID SUl'l'fJRT WlOIIATOIIY-US VEGAS 

IIUA&.ITY ASIIIIAIICf IIUNCH 

Caljbratfon Certificate 

D~ LI/TEP Cll1'tAX SAND TAI lJ NGS 

.,,~,!,. , ... _______ _, 
... I _ _,I ~r __ ..... _ .. ..JJ 

to -l-1·--,·-I ._ _ __,g ' ...._ ___ _, 

11<1<rlu - - ,, - .. 1,,u .. 

.._ __ 36....,.,3_,) l p1co -I ., I._ __ ThD;;;..;.r ... 1um-..;...;2::.::3;;;.o ______ _, 

ti - - "' • .. , _Ma __ .,_1_, _1_9_76 ______ __,, 

. '""-INI Kfl,tu..... · , .. •• ... ""'"" , .. .., and 40 pico curies per grlllll 
Of lead-210. 

45,4 J f ... _ 
..... .....-_ -''* f Md1MP::fZ§ I I . ' Ullllll,l-:.t,ji.i:.., _____ ..J. 

Tout an of t11t1 .. 11ic1011 

t ~ 10 -· I 
TOU1 pr1nclplll 1ci1vlty !NI" ..... 

•tu.a~u .. 
f 35 .3 ! ,--p-1c_o ____ J 

•tllod of 1114 11 it· Grav1aetr1c dilution of analyzed CliRX 

Sand Tafli119s. The thorfua-230 wts am•1Y%ed by alpha spectroscopy. 
~d1ua-226· was MUU.-.d using· radon enanet1on. 
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cQC_)'~ it:2-:. :( 
.. ~---~--------------Li.....;:,C'-""5:......c..L-----

TIM: "l"f!lttbi11l.,· of thl1 1,tandudil.tlion {d0ut1oni. source or•,a,u.tof\-1,, co;iat\n9 1-uttsttct, 

_.,... dCtcnnln&ttOffJ, etc.) It'll Judi tllat tiw cert 1'1 td wll ~•- of tr,:. rtdta,c1. 1Y• conct•lr•t 1an 

Deely Schelll!S 

Compos i t1 on 
of Sol11t1on 

~, th~ p,l~c1ple KtiY1ty tw,d & it•A4aTd error {al ~ot or~1ter th.In 

, ,__I _,.....,.4 : ........ s ] 
{The 99.1:.· co11ftidC'cc H•H' ue th·•ni bY r. lo.) 

Due to lim;ted results, ttie error estima~ is based on 
the measurements of the undilutl!d nnd ta111nos. 

Tb!t toll\ iy,tefUdC ff"F"DI" Ou,a-·o,· jCltNte4 --·~ T'Uidutl syiftii\lth: a1rtilr.s au •. to 

dispti11i-tng, count_1BI losHt. c:.-ounitnv cornctton~. l~ uncfl'Uinty of 0-&hO-lrdi) of tr.it 

urt1tt-ad r*<ltoactiv~ col'lCefttr1tton of tilt: princ:i~I~ •~tfvltJ n•, been est1Mt.- not to 

•~ffd Lf_• ___ J~l...;..(•~I..Jj or ~[_-___ 3_J_(_•'_l~j 

The awerall Hahs of err-or "1,1.1htCO cm the -l,1sh or + l-l•- +- f) or - (3o t f ·) tr'!-

1 ~ l5J I ar I - 15 I J or tho quotod r>d1e4ctl•• , .. _.,,tt..,. 

• (lo • •) oNI • (lo • t') llflll Is U..rtfON si I 

See attacllllant • 

. car,,1er -- pc,- v• of oolvtion: 

-··----... --·, ... -_.._,...._,,.._..-,..'", --------1 
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Calibration Data from file: 1369.93.lccdetl lperched.Clb 
Energy Calibration Date: 6/5/2009 Time: 11:22:16 

Efficiency Calibration Date: 6/5/2009 Time: 11:39:17 

Calibration Description: 
6/5/09 can calibration polynomial new standard 

,.........rPL #1369-93-1 new calibration perched 

._.tergy Calibration Fit 
Energy - -0.3919 +0.243214*Channel -9.76725e-010*Channel**2 

FWHM (keV) - 2.7504 +0.00097l*Channel -2.70459e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keV) Fit(keV) Delta FWHM Fit Delta 

----------------------------------------------------------
363.02 88.00 87.90 0.11% 0.74 0.75 -2.10% 
502.91 122.00 121.92 0.06% 0.78 0.79 -0.93% 
654.82 159.00 158.87 0.08% 0.81 0.82 -1.42% 

1317.38 320.00 320.01 -0.00% 0.99 0.97 1.72% 
1611.93 391. 00 391.65 -0.17% 1.01 1. 03 -2.39% 
2114.79 514.00 513.95 0.01% 1.16 1. 14 1.61% 
2722.10 662.00 661.65 0.05% 1. 31 1.26 3.65% 
3694.22 898.00 898.08 -0.01% 1.50 1.45 2.99% 
4825.86 1173.00 1173.30 -0.03% 1.67 1. 66 1.09% 
5480.66 1333.00 1332.55 0.03% 1. 63 1. 77 -8.16% 
7551. 24 1836.00 1836.12 -0.01% 2.12 2.08 2.12% 

Efficiency Calibration Fit 
Polynomial Uncertainty= 1.1491 % 

Coefficients; 
-0.345759 -5.963100 0.675305 -0.103447 0.008672 -0.000304 

Efficiency Table 
Energy Efficiency - 88.00 l.8030E-002 
122.00 l.8069E-002 
159.00 l.5244E-002 
320.00 8.8571E-003 
392.00 7.2997E-003 
514.00 5.5726E-003 
662.00 4.7604E-003 
898.00 3.5154E-003 

1173.00 2.8900E-003 
1333.00 2.5087E-003 
1836.00 1. 9175E-003 

Calibration Certificate 
Isotope Energy Pct 

E"'it Delta 

1 . 8033E-002 -0.02% 
1.8041E-002 0.15% 
l.5291E-002 -0.31% 
8.7565E-003 1.14% 
7.3136E-003 -0. 19% 
5.7472E-003 -3.13% 
4.6095E-003 3.17% 
3.5587E-003 -1.23% 
2.8429E-003 1.63% 
2.5490E-003 -1. 61% 
l.9124E-003 0.27% 

Table 
Hal.fl.ife Activity GPS Error Date & Timt --------------~-------------------------------------------------------------------Cd-109 88.03 3.63 4.63E+002 9865.01 358.10 3.10% 5/1/2008 12:00:00 

Co-57 122.07 85.60 2.72E+002 400.00 342.40 3 .10% 6/1/2009 12:00:00 
Te-123m 159.07 84.00 l.20E+002 457.26 384.10 3.00% 6/1/2009 12:00:00 
Sn-113 391.69 64. 90 1.15E+002 1771. 96 1150.00 3.00% 6/1/2009 12:00:00 
Y-B8 898.02 94.00 l.07E+002 3392.55 3189.00 3.00% 6/1/2009 12:00:00 
Co-60 1173.24 99.86 l.93E+003 1822.55 1820.00 3.00% 6/1/2009 12:00:00 
Co-60 1333.00 99.98 l.93E+003 1822.36 1822.00 3.00% 6/1/2009 12:00:00 
Y-88 1836.01 99.40 1.07E+002 3393.36 3373.00 3.00% 6/1/2009 12:00:00 
Cr-51 320.00 9.B6 2.77E+001 1130B.32 1115.00 3.00% 6/1/2009 12:00:00 
Sr-85 514.00 98.40 6.48E+001 2157.52 2123.00 3.00% 6/1/2009 12:00:00 
Cs-137 661.66 85.10 l.10E+004 1545.24 1315.00 3.00% 6/1/2009 12:00:00 
Cd-109 1836.27 3.63 4.63E+002 9220.39 334.70 3.10% 6/1/2009 12:00:00 
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Calibration Data from file: 1369.93.lccdetl llperched.Clb 
Energy Calibration Date: 10/16/2012 Tiffie: 14:32:42 

Efficiency Calibration Date: 6/5/2009 Time: 11:39:17 

Calibration Description: 
10/16/12 can calibration energy re-cal 

,.-!PL #1369-93-1 new calibration perched 

t ~rgy Calibration Fit 
~nergy = -0.2923 +0.243203*Channel -4.95665e-009*Channel**2 

FWHM (kcV) = 2.5984 +0.001193*Channel -6.59988e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keV) Fit(keV) Delta FWHM Fit Delta 

363.13 88.00 88.02 -0.02% 0.76 0.74 3.67% 
503.23 122.06 122.09 -0.02% 0.74 0.77 -4.17% 

2722.55 662.00 661.81 0.03% l. 31 1.30 0.35% 
4826.55 1173.00 1173.43 -0.04% 1.65 1. 66 -0.17% 
5481.66 1333.00 1332.72 0.02% 1. 74 1. 74 a.on, 

Efficiency Calibration Fit 
Polynomial Uncertainty= 1.1491 % 

Coefficients: 
-0.345759 -5.963100 0.675305 -0.103447 0.008672 -0.000304 

Efficiency Table 
Energy Efficiency 

88.00 
122.00 
159.00 
320.00 
392.00 
514.00 
662.00 

/'"' 898. 00 
.173.00 

1333.00 
1836.00 

l.8030E-002 
l.8069E-002 
l.5244E-002 
8.8571E-003 
7.2997E-003 
5.5726E-003 
4.7604E-003 
3.5154E-003 
2.8900E-003 
2.5087E-003 
1.9175E-003 

Fit 

l.8033E-002 
l.8041E-002 
1.5291E-002 
8.7565E-003 
7.3136E-003 
5.7472E-003 
4.6095E-003 
3.5587E-003 
2.8429E-003 
2.5490E-003 
l.9124E-003 

Calibration Certificate Table 

Delta 

-0.02% 
0.15% 

-0.31% 
1.14% 

-0.19% 
-3.13% 

3. 1 7 '!; 
-1.23% 

1.63% 
-1.61% 

0.27% 

Isotope Energy Pct Halflife Activity 

Cd-109 88.03 3.63 4.63E+002 9865.01 
Co-57 122.07 85.60 2.72E+002 400.00 
Te-123m 159.07 84.00 l.20E+002 457.26 
sn-113 391.69 64.90 l.15E+002 1771.96 
Y-88 898.02 94.00 l.07E+002 3392.55 
Co-60 1173.24 99.86 1.93E+003 1822.55 
Co-60 1333.00 99.98 l.93E+003 1822.36 
Y-88 1836.01 99.40 l.07E+002 3393.36 
Cr-51 320.00 9.86 2.77E+001 11308.32 
Sr-85 514.00 98.40 6.48E+001 2157.52 
Cs-137 661. 66 85.10 l.10E+004 1545.24 
Cd-109 1836.27 3.63 4.63E+002 9220.39 

GPS Error 

358.10 3.10% 5/1/2008 
342.40 3.10% 6/1/2009 
384.10 3.00% 6/1/2009 

1150.00 3.00% 6/1/2009 
3189.00 3.00% 6/1/2009 
1820.00 3.00% 6/1/2009 
1822.00 3.00% 6/1/2009 
3373.00 3.00% 6/1/2009 
1115.00 3.00% 6/1/2009 
2123.00 3.00% 6/1/2009 
1315.00 3.00% 6/1/2009 

334.70 3.10% 6/1/2009 

Date & Time 

12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
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ACTIVITY DECAY CORRECTIONS 
LCS CANS 6 - 10, gbkg 

Input LCS Input Cale Gale Input Cale Cale Cale Cale Cale Input Input Cale Input Cale LCS 
Analyte # Half llfe Half ltte Half life Original Original Corrected Corrected Corrected Corrected Reference Current OPM Measured Percent # 

Years Days Hours pCI uCi pCI nCi uCi Bq Date Date pCi Recovery 
IPL-6 6 1600 5.84E+05 14025600 47.4 4.74E-05 46.88 0.05 4.69E-05 1.734 4/1/1987 11/13/2012 104.07 43.1 0.92 6 DET1 
IPL-6 6 1600 5.84E+05 14025600 47.4 4.74E-05 46.88 0.05 4.69E-05 1.734 4/1/1987 11/13/2012 104.07 41.4 0.88 6 DET2 
IPL-7 7 1600 5.84E+05 14025600 8.72 0.12e-oe 8.66 0.01 8.66E-06 0.320 211/1997 11/13/2012 19.23 8.0 0.93 7 DET1 
IPL-7 7 1600 5.84E+05 14025600 8.72 8.72E-06 8.66 0.01 8.66E-06 0.320 211/1997 11/13/2012 19.23 82 094 7 DET2 
IPL-8 8 1600 5.84E+05 14025600 23.93 2.39E-06 23.77 0.02 2.3BE-05 0.879 211/1997 11/13/2012 52.76 26.3 1.11 8 DET1 
IPL-8 8 1600 5.84E+05 14025600 23.93 2.39E-05 23.77 0.02 2.38E-05 0.879 211/1997 11/13/2012 52.76 21.4 0.90 8 DET2 

DCS08826 9 1600 5.84E+05 14025600 2.6 2.60E-06 2.s1r 0,00 2.57E-06 0.095 9/13/1989 12111/2012 5.71 2.s- 0.98 9 DET1 
OCS08826 9 1600 5.84E+05 14025600 2.6 2.GOE-06 2.57 0.00 2.57E-06 0.095 9/13/1989 11/15/2012 5.71 24 094 9 DET2 
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D 

121112dcs08826lcsdetl 

ORTEC g v - i (2191) wan32 G53W2.06 11-DEC-2012 08:41:13 Page 1 
Energy Laboratory Spectrum name: 121112dcs08826lcsdetl.Anl 

sample description 
121112dcs08826lcsdetl 

Spectrum Filename: c:\User\121112dcs08826lcsdetl.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

11-Dec-2012 07:25:00 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 keV/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

2 
1. 8333E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 4728E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 8333E+02) = 

best method (based on spectrum). 

12.000 

Page 1 
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D 

121112dcs08826lcsdetl 
ORTEC g v - i (2191) wan32 G53W2.06 ll-DEC-2012 08:41:13 Page 2 

Energy Laboratory Spectrum name: 121112dcs08826lcsdetl.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

status 
YES 
YES 
NO 

Peaked background correction: 
NO 
YES 

Absorption (Internal): 

comments 
13-Sep-1989 12:00:00 

011108bkg1000mindetl.Pbc 
15-Jan-2008 17:02:27 

Geometry correction: 
Random summing: 

NO 
NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1380 

***** SUMMARY 
Time of count 

Nuclide Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

S.1165E-01 8.4312E+OO 
3.9758E+OO 4.0160E+OO 
2.5278E+OO,...- 2.5534E+OO 
2.7404E+OO 2.7681E+OO 
1.4157E-01 >12 Halflives 
6.9721E-02 >12 Halflives 
S.7784E-01 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 
6.5459E+OO >12 Halflives 
4.2661E+OO 4.2670E+OO 
2.7680E-02 4.7275E-02 

-3.0821E-02 -6.5516E-01 
-l.8185E-02 -l.8876E-02 
-9.0632E-01 -9.0632E-01 
-l.5078E-02 -1.5078E-02 
7.6109E+OO 7.6109E+OO 

-3.2099E-02 -7.9422E+Ol 
2.1685E-01 2.1685E-01 
3.1535E-01 >12 Halflives 

-1.9755E-02 >12 Halflives 

D E S I N 
uncertainty 

counting 
pCi/g 

3.8888E+OO 
1. 3323E+OO 
2.9370E-01 
2.2617E-01 
5. 9198E-02 
4.8223E-02 
1.0934E-01 
O.OOOOE+OO 
3.1381E+OO 
S.5479E+OO 
S.2768E-02 
2.0841E+03 
1. 4121E+02 
2.3290E+03 

-9.8702E-02 
1. 7030E+OO 
2.8568E+OS 
8.8710E-02 
1.2529E+OO 
7. 5624E+Ol 

Ra-228 A 
Ra-226 A 
Bi -214 C 
Pb-214 
Ir-192 F 
Sb-124 #B 
Sc-46 
Pb-210 # 
Th-228 #A 
Th-230 #A 
cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 #A 
U-235 #A 
Th-234 F 
cs-134 #A 
Pb-212 A 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 #A 
Bi-212 #A 
Ra-223 A 
Pa-234 #A 
Eu-154 #A 

-4.6927E-02 >12 Halflives -2.7694E-01 
-2.6702E-02 >12 Halflives 
-1.5711E-02 >12 Halflives 

4.4683E-02 >12 Halflives 
l.0846E-01 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 

-1. 5261E-01 
-4.3250E-01 
2.7752E-01 
1.0387E-01 
O.OOOOE+OO 

SAMPLE 
1 sigma 

Total 
pCi/g 

3.8904E+OO 
1. 3334E+OO 
2.9566E-01 
2.2915E-01 
S.9228E-02 
4.8232E-02 
1.0961E-01 
O.OOOOE+OO 
3.1391E+OO 
5.5481E+OO 
S.2772E-02 
2.0841E+03 
1.4121E+02 
2.3290E+03 

-9.8702E-02 
1. 7065E+OO 
2.8568E+05 
8.8759E-02 
1.2530E+OO 
7. 5624E+Ol 

-2.7694E-01 
-1. 5261E-01 
-4.3250E-01 
2.7752E-01 
1.0388E-01 
O.OOOOE+OO 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 11-DEC-2012 08:41:13 Page 3 
Energy Laboratory Spectrum name: 121112dcs08826lcsdetl.Anl 

Eu-152 # 8.6464E-01 2.8958E+OO 9.3918E-01 
Na-22 #A -2.0006E-02 -9.8268E+00 3.8248E+04 

Page 2 

9.3997E-01 
3.8248E+04 

----

----------
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #B 

2.0053E-01 
S.4736E-02 
4.6685E-02 
O.OOOOE+OO 
O.OOOOE+OO 
6.5066E-02 
O.OOOOE+OO 

121112dcs08826lcsdetl 
>12 Halflives 1.2564E-01 

2.5391E-01 l.8191E-01 
>12 Halflives 2.3141E-02 
>12 Halflives 9.3664E+02 
>12 Halflives O.OOOOE+OO 
>12 Halflives 1.1422E-01 
>12 Halflives 6.6614E+03 

1. 2567E-01 
1. 8194E-01 
2.3160E-02 
9.3664E+02 
O.OOOOE+OO 
1.1423E-01 
6.6614E+03 

# All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
C Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) S.2682428E+OO pCi/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) S.3215609E+OO pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 - Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

P E A K S 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& calculated peak centroid is not close enou9h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 

Page 3 
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121112b l ankdetl 

ORTEC g v - i ( 143) wan32 G53W2.06 11-DEC-2012 09:44:57 Page 
Energy Laboratory spectrum name: 121112blankdetl.Anl 

sample description 
121112blankdetl 

Spectrum Filename: c:\User\121112blankdetl.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

11-Dec-2012 08:42:34 
3598 
3600 

0.05 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Fil es 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample size: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 keY/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman.lib 
o. 500 

wan32 G53W2.06 
200 C 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
l.OOOOE+OO 

1 

Activity scaling factor: 2.7000E+Ol/( 1.0000E+OO* 
2.7000E+Ol 

1. OOOOE+OO) = 
Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 
best method (based on spectrum). 

12.000 

Page 1 
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121112blankdetl 
ORTEC g v - i ( 143) wan32 G53W2.06 11-DEC-2012 09:44:57 Page 2 

Energy Laboratory spectrum name: 121112blankdetl.Anl 

Activity range factor: 
Min. step backg. energy 

Corrections 
Decay correct to date: 
Decay during acguisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Peaked background correction: 

status 
YES 
YES 
NO 
NO 
YES 

Absorption (Internal): 

comments 
30-Apr-1999 12:00:00 

011108bkg1000mindetl.Pbc 
15-Jan-2008 17:02:27 

Geometry correction: 
Random summing: 

NO 
NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 1.0000 

***** 
Nuclide 

SUMMARY OF NUCLI 
Time of count Time corrected 

Activity Activity 
/ pci /1 pci /1 

Ra-228 < l.3213E+02 6.8224E+02 
Ra-226 < 6.8468E+02 6.8874E+02 
Bi-214 B< 8.1738E+Ol 8.2222E+Ol 
Pb-214 < 7.7202E+Ol 7.7658E+Ol 
Ir-192 B< 9.53E+OO >12 Halflives 
Sb-124 B< 2.62E+Ol >12 Halflives 
Sc-46 < 4.24E+Ol >12 Halflives 
Pb-210 No in-range peaks 
Th-228 < l.1741E+03 l.6444E+05 
Th-230 < 2.3414E+03 2.3417E+03 
cs-137 < 2.1476E+Ol 2.9386E+Ol 
co-60 B< 2.6987E+Ol 1.6177E+02 
Am-241 < 3.7646E+Ol 3.8477E+01 
K-40 < 4.0860E+02 4.0860E+02 
U-235 < 3.8937E+Ol 3.8937E+Ol 
Th-234 # 1.1826E+03 l.1826E+03 
Cs-134 < 2.5869E+01 2.5169E+03 
Pb-212 < 5.0269E+01 5.0269E+Ol 
Ra-224 < 4.90E+02 >12 Halflives 
I-131 B< 1.80E+01 >12 Halflives 
Mn-54 < 2.86E+Ol >12 Halflives 
Tl-208 < 3.19E+Ol >12 Halflives 
Bi-212 < 2.27E+02 >12 Halflives 
Ra-223 < 7.75E+Ol >12 Halflives 
Pa-234 < 6.21E+Ol >12 Halflives 
Eu-154 < 5.8808E+Ol 1.7190E+02 

D E S I N 
Uncertainty 

counting 
pci/1 

3.8619E+02 

S A M P L E 
2 Sigma 

Total 
pci/1 

3.8770E+02 

***** 

/ 
ORTEC g v - i ( 143) wan32 G53W2.06 11-DEC-2012 09:44:57 Page 3 

Energy Laboratory Spectrum name: 121112blankdetl.Anl 

Eu-152 < 
Na-22 < 

2.0941E+02 
2.2849E+Ol 

4.251SE+02 
8.6216E+02 

Page 2 
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Zn-65 
Ba-133 
Ru-103 
Be-7 
I-125 
Tl-201 
Pa-234 

/ 
< 
< 

B< 
B< 

No 
B< 
B< 

121112b 1 ankdetl 
6.77E+Ol >12 Halflives 

l.8933E+Ol 4.6520E+Ol 
l.65E+Ol >12 Halflives 
1.43E+02 >12 Halflives 

in-range peaks 
7.22E+Ol >12 Halflives 
4.90E+02 >12 Halflives 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
C - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 keV) 1.1825696E+03 pci/1 
Total Decayed Activity ( 48.3 to 1980.0 kev) l.1825696E+03 pci/1 

********* SUM M 
911. 07 % Ra-228 

1120.51 % Sc-46 
1333. 00 ? co-60 

A R Y O F D I S 
969.10 % Ra-228 

1173.00 % co-60 
1408.00 % Eu-152 

CARDED PE A 
1115.52 % zn-65 
1274.50? Na-22 
1460.80? K-40 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

KS ********* 
1120.28 % Bi-214 
1274.54? Eu-154 

$ Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - calculated peak centroid is not close enouijh to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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ORTEC g v - i (2191) wan32 
Energy Laboratory 

sample description 
C12101133 .1 

Cl2101133.1 

G53W2.06 ll-DEC-2012 06:11:58 Page 
spectrum name: c12101133.1.Anl 

Spectrum Filename: c:\User\Cl2101133.l.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

11-Dec-2012 05:10:37 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
Coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 keV/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1.8657E+02 

1 

Peak search sensitivity: 
sample size: 
Activity scaling factor: 2.7000E+Ol/( 1.0000E+OO* 

1. 4472E-01 
1.8657E+02) = 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 
best method (based on spectrum). 

12.000 

Page 1 
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------------

-----------



Page 27 of 31

D 

Cl2101133 .1 
ORTEC g v - i (2191) wan32 G53W2.06 11-DEC-2012 06:11:58 Page 

Energy Laboratory Spectrum name: cl2101133.l.Anl 

Activity range factor: 
Min. step backg. energy 

Corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
19-Nov-2012 12:00:00 

2 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.0422 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 #A 
Bi-214 F 
Pb-214 
Ir-192 #B 
Sb-124 #B 
Sc-46 A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
Cs-137 #A 
co-60 #B 
Am-241 #A 
K-40 # 
U-235 A 
Th-234 # 
cs-134 #A 
Pb-212 
Ra-224 A 
1-131 #F 
Mn-54 #A 
Tl-208 #H 
Bi-212 #A 
Ra-223 #A 
Pa-234 A 
Eu-154 #A 

pCi/g 

l.4872E+OO 1.4979E+OO 
O.OOOOE+OO O.OOOOE+OO 
1. 3431E+OO r 1. 3432E+OO 
9.1068E-01 9.1070E-01 
9.1519E-03 1.1216E-02 
O.OOOOE+OO O.OOOOE+OO 
l.5312E-01 l.8324E-01 
O.OOOOE+OO O.OOOOE+OO 
6.2171E+OO 6.3527E+OO 
4.1920E+OO 4.1920E+OO 
l.3536E-02 l.3555E-02 

-2.2394E-02 -2.2570E-02 
2.3666E-01 2.3669E-01 
l.6197E+Ol l.6197E+Ol 
l.7562E-01 l.7562E-01 
l.0926E+Ol l.0926E+Ol 
6.4094E-02 6.5388E-02 
l.1940E+OO l.1940E+OO 
l.9170E+OO 1.2259E+02 
l.3526E-01 8.7947E-01 

-4.2568E-02 -4.4667E-02 
5.9123E-01 >12 Halflives 
1.3509E+OO >12 Halflives 

-4.3414E-02 -l.6201E-01 
2.2241E-01 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pci/g 

4.3885E-01 
l.0952E+04 
6.1002E-01,.... 
3.3636E-01 
5.0158E-02 
9. 3036E+Ol 
1. 7471E-01 
O.OOOOE+OO 
5.8062E+OO 
1. 2389E+Ol 
6.1567E-02 

-l.1872E-01 
1. 9907E-01 
3.3038E+OO 
1. 6469E-01 
2.9731E+OO 
9.6031E-02 
2.6635E-01 
1. 4962E+02 
8.0391E-01 

-3.2748E-01 
2.4473E-01 
l.0792E+OO 

-2.9623E+OO 
3.0124E-01 
3.7871E+02 

S A M P L E 
2 sigma 

Total 
pci/g 

4.4066E-01 
l.0952E+04 
6.1107E-01 
3.3724E-01 
5.0159E-02 
9.3036E+Ol 
1. 7478E-01 
O.OOOOE+OO 
5.8081E+OO 
1. 2390E+Ol 
6.1568E-02 

-1. 1872E-01 
1. 9914E-01 
3.3318E+OO 
l.6476E-01 
2.9898E+OO 
9.6046E-02 
2.6833E-01 
1. 4965E+02 
8.0425E-01 

-3.2748E-01 
2.4523E-01 
l.0798E+OO 

-2.9623E+OO 
3.0129E-01 
3.7871E+02 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 11-DEC-2012 06:11:58 Page 3 
Energy Laboratory spectrum name: C12101133.1.Anl 

Eu-152 #A 3.7234E-01 3.7349E-01 3.9091E-01 
Na-22 #A -l.9658E-02 -l.9972E-02 2.0743E+02 

Page 2 

3.9103E-01 
2.0743E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 B 
Pa-234 B 

3. 0296E-01 
6.0364E-02 
S.2427E-02 
3.1833E-02 
O.OOOOE+OO 
4. 3842E-01 
3.5653E+OO 

C12101133 .1 
3.2220E-01 2.5023E-01 
6.0601E-02 9.4591E-02 
7.6857E-02 l.2393E-01 
4.2198E-02 2.0238E-01 
O.OOOOE+OO O.OOOOE+OO 
6.1561E+Ol l.0955E+02 

>12 Halflives 2.5707E+OO 

2.5037E-01 
9.4605E-02 
1. 2397E-01 
2.0238E-01 
O.OOOOE+OO 
l.0957E+02 
2.5740E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 2.9227444E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 keV) 2.9227467E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? Peak is too narrow. 

P E A K S 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 
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ORTEC g v - i (2191) wan32 
Energy Laboratory 

sample description 
Cl2101133. ldup 

C12101133. ldup 

G53W2.06 11-DEC-2012 07:22:55 Page 
spectrum name: C12101133.ldup.Anl 

Spectrum Filename: c:\user\cl2101133.ldup.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

11-Dec-2012 06:14:17 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 

16-0ct-2012 14:32:42 
-0. 292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 8657E+02 

1 

Activity scaling factor: 2.7000E+0l/( l.0000E+00* 
1. 4472E-01 

1. 8657E+02) = 
Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

Nureg 4.16 

1.0000000E+00 
1. 0000000 E +00 
0.000% 
best method (based on spectrum). 

12.000 

Page 1 
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D 

ORTEC g v - i (2191) wan32 
Energy Laboratory 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

C12101133. ldup 
G53W2.06 11-0EC-2012 07:22:55 Page 

Spectrum name: Cl2101133.ldup.Anl 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
19-Nov-2012 12:00:00 

True coincidence correction: NO 
YES Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
YES 

011108bkg1000mindetl.Pbc 
15-Jan-2008 17:02:27 

slope 1.0000E+OO 

2 

Net factor 1.0000E+OO 

Energy Calibration 
Normalized diff: 0.1156 

***** SUMMARY 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pCi/g pci/g 

Ra-228 # 1. 7840E+OO 1.7968E+OO 6.0890E-01 
Ra-226 A 2.8140E+OO 2.8141E+OO 2.8038E+OO 
8i-214 C 1. 2203E+OO .-- 1. 2203E+OO 3. 5538E-01.--
Pb-214 1. 3461E+OO 1. 3461E+OO 3.4575E-01 
Ir-192 #8 2.1964E-02 2.6929E-02 8.6563E-02 
sb-124 #8 O.OOOOE+OO O.OOOOE+OO 1. 6123E+02 
Sc-46 A 1. 5056E-01 1. 8024E-01 1. 6278E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 A 2.1293E+OO 2.1758E+OO S.6783E+OO 
Th-230 #A 7.7851E+OO 7.7851E+OO 1. 3075E+Ol 
cs-137 #A -1. 2082 E-02 -1.2098E-02 -9.7268E-02 
co-60 #F 1. 7489E-01 1. 7626E-01 l.1471E-01 
Am-241 A 9.3876E-02 9.3885E-02 2 .0629E-01 
K-40 1. 9071E+Ol 1. 9071E+Ol 3.5708E+OO 
U-235 A 8.2545E-02 8.2545E-02 1. 6194E-01 
Th-234 #F 9.4804E+OO 9.4804E+OO 4.1310E+OO 
Cs-134 #A 1. 7168E-01 1. 7516E-01 1. 4327E-01 
Pb-212 8. 9647E-01 8.9647E-01 2.4370E-01 
Ra-224 A 1. 0116E+OO 6.5242E+Ol 1. 3927E+02 
I-131 F 1. 7072E-01 l.1143E+OO 9.8669E-01 
Mn-54 #A -4.6112E-02 -4.8391E-02 -4.4939E-01 
Tl-208 H 6.00SlE-01 >12 Halflives 1. 6401E-01 
8i-212 # 2. 3111E+OO >12 Halflives 1. 6874E+OO 
Ra-223 1. 2227E+OO 4.5753E+OO 3.6840E+OO 
Pa-234 #A 2.2240E-01 >12 Halflives 2.9675E-01 
Eu-154 #A 8.5541E-02 8.5944E-02 1. 2154E-01 

S A M P L E 
2 sigma 

Total 
pci/g 

6.1077E-01 
2.8048E+OO 
3.5687E-01 
3.4760E-01 
8.6566E-02 
1. 6123E+02 
1. 6285E-01 
O.OOOOE+OO 
5.6785E+OO 
1. 3076E+Ol 

-9.7268E-02 
l.1480E-01 
2.0630E-01 
3.6068E+OO 
1. 6195E-01 
4.1400E+OO 
1. 4335E-01 
2.4492E-01 
1. 3928E+02 
9. 8713E-01 

-4.4939E-01 
1. 6479E-01 
1. 6886E+OO 
3.6860E+OO 
2.9681E-01 
1. 2156E-01 

ORTEC g V - i (2191) wan32 G53W2.06 11-DEC-2012 07:22:55 Page 
Energy Laboratory spectrum name: C12101133.ldup.Anl 

Eu-152 #A 3.9153E-01 3.9275E-01 2.6885E-01 2.6905E-01 
Na-22 #A -1. 9658E-02 -1. 9973E-02 2.7503E+02 2.7503E+02 

Page 2 
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pci/g 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 F 

2.1806E-01 
4.1786E-02 
1. 5728E-02 
O.OOOOE+OO 
O.OOOOE+OO 
3. 6992E-01 
4.0027E+OO 

C1210113 3. ldup 
2.3194E-01 2.0145E-01 
4.1951E-02 8.8417E-02 
2.3075E-02 7.9934E-02 
O.OOOOE+OO l.4884E+03 
O.OOOOE+OO O.OOOOE+OO 
S.2467E+Ol 8.6059E+Ol 

>12 Halflives 2.2773E+OO 

2.0lSSE-01 
8.8424E-02 
7.9939E-02 
1. 4884E+03 
O.OOOOE+OO 
8.6084E+Ol 
2.2821E+OO 

# - All peaks for activity calculation had bad shape. 
• - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but act1v1ty < MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 2.4317823E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 2.4330748E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 - co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou9h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 

Page 3 
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C12110989-001 EDC-01-NSW 10/03/12 11:00 11/28/12 Soil Gamma Sample Preparation
Gross Gamma

C12110989-002 EDC-03-NSW 10/03/12 11:15 11/28/12 Soil Same As Above

C12110989-003 EDC-07-SSW 10/03/12 11:27 11/28/12 Soil Same As Above

C12110989-004 EDC-DS3 10/03/12 11:30 11/28/12 Soil Same As Above

C12110989-005 EDC-09-SSW 10/03/12 11:45 11/28/12 Soil Same As Above

C12110989-006 EDC-11-SSW 10/03/12 12:00 11/28/12 Soil Same As Above

C12110989-007 EDC-13-SSW 10/03/12 12:17 11/28/12 Soil Same As Above

C12110989-008 EDC-15-NSW 10/04/12 13:10 11/28/12 Soil Same As Above

C12110989-009 EDC-17-NSW 10/04/12 13:27 11/28/12 Soil Same As Above

C12110989-010 EDC-19-NSW 10/04/12 14:20 11/28/12 Soil Same As Above

C12110989-011 EDC-21-NSW 10/04/12 16:26 11/28/12 Soil Same As Above

C12110989-012 EDC-23-NSW 10/08/12 8:53 11/28/12 Soil Same As Above

C12110989-013 EDC-29-NSW 10/08/12 9:12 11/28/12 Soil Same As Above

C12110989-014 EDC-DS4 10/08/12 9:20 11/28/12 Soil Same As Above

C12110989-015 EDC-05-NSW 10/08/12 9:38 11/28/12 Soil Same As Above

C12110989-016 EDC-25-NSW 10/08/12 11:40 11/28/12 Soil Same As Above

C12110989-017 EDC-27-NSW 10/08/12 13:20 11/28/12 Soil Same As Above

Montgomery Watson Harza

Project Name: NECR EDRA

Workorder No.: C12110989

1475 Pine Grove Rd Ste 109

Steamboat Springs, CO  80477

January 03, 2013

C3898 - NECRQuote ID:

Energy Laboratories, Inc. Casper WY received the following 17 samples for Montgomery Watson Harza on 11/28/2012 for 
analysis.

Page 1 of 96

EN:RGY 
LABORAT ORIES 

www.energylab.com 
Analytical Excs/lBll&s Slm:s I !152 

Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, TX 888-690-2218 



Project: NECR EDRA

CLIENT: Montgomery Watson Harza

Sample Delivery Group: C12110989 CASE NARRATIVE

01/03/13Report Date:

COMMENTS
Included with the analysis reports are instrument data reports for all analysis associated with the instrument calibration, QC 

sample analysis, and sample analysis.   All analytical data is within method QA/QC specifications except as noted on 
analyses and/or QC summary reports, or in this narrative.   The analytical report identifies which QC batch ID and 
sequence QC is associated with each analysis result for a sample.  The results of this Analytical Report relate only to the 
items submitted for analysis.  Only the raw data associated with parameters listed on this report should be validated.
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Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, TX 888-690-2218 



LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-001

Client Sample ID: EDC-01-NSW Collection Date: 10/03/12 11:00

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.1Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 3 R168402

12/18/12 08:00 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 3 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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El'-ERGY 
L ABORATORIES 

www.energylab.com 
Analytical Excallsnt:s Sines 1952 

Helena, MT B77-472-0711 • Billings, MT B00-735-44B9 • Casper, WY BBB-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 88B-672-1225 • College Station, TX 888-690-2218 



LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-002

Client Sample ID: EDC-03-NSW Collection Date: 10/03/12 11:15

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.1Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 4 R168402

12/18/12 08:00 / dpbpCi/g-dry0.4Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 4 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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www.energylab.com 
Analytical Excallsnt:s Sines 1952 
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-003

Client Sample ID: EDC-07-SSW Collection Date: 10/03/12 11:27

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.1Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 5 R168402

12/18/12 08:00 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 5 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-004

Client Sample ID: EDC-DS3 Collection Date: 10/03/12 11:30

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.3Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 6 R168402

12/18/12 08:00 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 6 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-005

Client Sample ID: EDC-09-SSW Collection Date: 10/03/12 11:45

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.2Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 7 R168402

12/18/12 08:00 / dpbpCi/g-dry0.4Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 7 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-006

Client Sample ID: EDC-11-SSW Collection Date: 10/03/12 12:00

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry0.9Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 8 R168402

12/18/12 08:00 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 8 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-007

Client Sample ID: EDC-13-SSW Collection Date: 10/03/12 12:17

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.4Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 9 R168402

12/18/12 08:00 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 9 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-008

Client Sample ID: EDC-15-NSW Collection Date: 10/04/12 13:10

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.1Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 10 R168402

12/18/12 08:00 / dpbpCi/g-dry0.4Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 10 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-009

Client Sample ID: EDC-17-NSW Collection Date: 10/04/12 13:27

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.1Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 11 R168402

12/18/12 08:00 / dpbpCi/g-dry0.4Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 11 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-010

Client Sample ID: EDC-19-NSW Collection Date: 10/04/12 14:20

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.5Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 12 R168402

12/18/12 08:00 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 12 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-011

Client Sample ID: EDC-21-NSW Collection Date: 10/04/12 16:26

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.6Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 14 R168402

12/18/12 08:00 / dpbpCi/g-dry0.6Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 14 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-012

Client Sample ID: EDC-23-NSW Collection Date: 10/08/12 08:53

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.4Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 15 R168402

12/18/12 08:00 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 15 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-013

Client Sample ID: EDC-29-NSW Collection Date: 10/08/12 09:12

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry3.0Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 16 R168402

12/18/12 08:00 / dpbpCi/g-dry0.6Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 16 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-014

Client Sample ID: EDC-DS4 Collection Date: 10/08/12 09:20

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.7Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 17 R168402

12/18/12 08:00 / dpbpCi/g-dry0.6Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 17 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-015

Client Sample ID: EDC-05-NSW Collection Date: 10/08/12 09:38

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.2Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 18 R168402

12/18/12 08:00 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 18 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-016

Client Sample ID: EDC-25-NSW Collection Date: 10/08/12 11:40

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.2Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 19 R168402

12/18/12 08:00 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 19 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12110989-017

Client Sample ID: EDC-27-NSW Collection Date: 10/08/12 13:20

Matrix: Soil Report Date: 01/03/13

DateReceived: 11/28/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/18/12 08:00 / dpb0.3pCi/g-dry1.9Radium 226 E901.1 11/29/12 10:50 GAM-HPGE_121218B : 20 R168402

12/18/12 08:00 / dpbpCi/g-dry0.6Radium 226 precision (±) E901.1 11/29/12 10:50 GAM-HPGE_121218B : 20 R168402

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.
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Project: NECR EDRA

Client: Montgomery Watson Harza

Work Order: C12110989

QA/QC Summary Report

01/03/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E901.1 Batch: R168402

Sample ID: LCS-R168402 12/18/12 08:00Laboratory Control Sample Run: GAM-HPGE_121218B

Bismuth 214 118 70 1300.33.0 pCi/g-dry

- The LCS sample uses Bi214 for Ra226.

Sample ID: MB-R168402 12/18/12 08:00Method Blank Run: GAM-HPGE_121218B2

Radium 226 ND pCi/g-dry U

Radium 226 precision (±) ND pCi/g-dry

Sample ID: C12110989-010ADUP 12/18/12 08:00Sample Duplicate Run: GAM-HPGE_121218B2

Radium 226 200.3 0.01.5 pCi/g-dry

Radium 226 precision (±) 0.5 pCi/g-dry

Sample ID: C12110989-017ADUP 12/18/12 08:00Sample Duplicate Run: GAM-HPGE_121218B2

Radium 226 200.3 111.7 pCi/g-dry

Radium 226 precision (±) 0.5 pCi/g-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

U - Not detected at  minimum detectable concentration
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

13.1°C  No Ice

11/28/2012Debra Williams

FedEx

th

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

11/28/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Montgomery Watson Harza C12110989

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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S~m1J 
lfl•mnla 

Company Name: 
r~~"'~1;;; rn11, 1 • rruv1ua C11'i 111u1,,11 1111urrna11u,1 cu, pg551u1e. 

Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: 

Mwfl N€c1<_ EDl<-4 State: NfVI YesD No 0 
R~port Mail Address: ,c't;' ekf')( 7 "7'-/"18 Contact Name: Phone/Fax: Email: Sampler: (Please Print) 

~'t12.om/;ceff,ri¥,5/ Ct!J $O(f77 ~by le.c.,c~
1 

970 ~<l1/ ~'/Jlr( ~ 
q '7 4!I -1779- -~p ~ 

1DJr-ke~e/11M,Jtt~W~ 
/if q fvu ~itZI 

Invoice Address: Invoice Contact & Phone: Purchase Order: Quote/Bottle Order: 

IYlwll-- f3,,t!)J:.~JJ,, CD ~fu ~.fc,,,,, ~,o -fi71 -"I.JC/ 
Special Report/Formats - ELI must be notified 

I 
Contact ELI prior to Shipped by: ~o,, W@D® 00@:®@~@:@ ~ .. -11:>v-- ',y prior to sample submittal for the following: 0 a, R RUSH sample submittal 
for charges and Cooler ID(s): , !!?CC u,.s= .=-~>;go, - 0 <( scheduling - See 

~'I J In ·-cn o >- \ w t::. Instruction Page J!l~U)('O -- u C: <i'l </.l 

~ I Dow O<(= gj "'C 
Receipt Tamp 

~2LA u C Comments: 0 Oo ::, - .. cn1ai1 <( e l3.I 0GSA DD/EDT(Electronic Data) 
0 Q) ,_ 

~ 
oc 

... ~~ C: i:: (IS 

0 POTWNvWTP Format: .!~~1'* 
C s On Ice: ... 

<( ::, 

Yes(§' D State: 0 LEVEL IV E-a=w I-
~ E<(l!ir w <ii D Other: 0 NELAC 8J >I " w E ~ 

Cl) ... H N 0 ..,_ ... , ~-N z 
Intact y N 

SAMPLE IDENTIFICATION Collection 
I 

Signature j N 
Collection MATRIX t{ (Name, Location, Interval, etc.} Date Time Match 

1 

./ ~pc-01-;v.fw /0-3 -11- //()0 5 I~ 
2 kDC-03-NJ'W l I I I IS- ..s / I~ 

3 t£[)c-o7- s.sw II I 12. 7 5 ii \9) 
nnn 

4 EL>c. -053 I( II .JO 5 ~- I 
5 Eoc-o?-ssw / I '{-S- .s J 

,__, 
I I 

~ 
a eDc-11-.5svJ ,, /2,00 s ,/ ~ 
1 £j)C-l3-S5t.J I I /Z.17 .s t/ ,~ 
8 el)c.. -,5 -tJ5w /{)~ 'l-1 z. 13(0 s / I~ 
9 £DC.. -t7-tJ5W ,1 13 z.. 7 s i/ ,~ 
10 eJ)C-/9 .. fV5W If I '-1 W s V ~2.1109 kC7 -Custody Euished by (p"A.. Da1emme: /):;tr:· ~ Received by (plint): Date/Time: Signatura: 

Record 
# rt 7'~ I/-Z.7-IZ.. B-./<t()() -Relinquished by (print): Date/Time: Signature: Received by (print): Dale/Time: Signature: 

MUST be 
Signed 

Hecetved by unoratory: 

l(~;;~'t~S- _?_~1 ~.-A Sample Disposal: Return to Client: Lab Disposal: 
I - - . - -

This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 
Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, and links. 
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@lir4 
tBIIIIIIIIIIIAI t"'LCA~C r"'Mlrt I• r-rov,ue a:, IIIUl.fl IJIIUI IIIGlllr,,,IIII Clioll' D1,,i1111:nHllllll:j:. 

Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: 

/YltJU Nt;q;_ GlJM State: Af /'1 Yes D No D 

Report Mail Address: />t? ,(JoK 7"7t.,/C/¥' Contact Name: Phone/Fax: Email: ' Sampler: (Please Print) 

~'&t-Nm~5),;¥., Co &'c1>t,/17 '?d,7 Lt!-U<WJ / t}7tJ ,971-.tfJC,/ -,,;-7, £L,t'.)~e ft\r;.Jtt-,<•f,,l'.{~tn.t N" ~~ -R~ r«.(_ 
Invoice Address: 

---. 
Invoice Contact & Phone: Purchase Order: Quote/Bottle Order: 

/'llv/1--,P . .£':~Ir/ r_O -r;;1iy Lee,»>'? ~7 l)-?7J,'/-J(./ 

Special Report/Formats - ELI must be notified &~[1 W@O@ ~§@@~§@ Contact ELI prior to r:r.._: ... z-5( 
prior to sample submittal for the following: 0 <i> R RUSH sample submittal 

Cooler IO(e): 
, 

l!?W u,.S:::. for charges and .::-~>;go1 ....... Cl 
~ 

scheduling - See 
·-en o >-
!!I~ Cl) C'CI ~ 

w u Instruction Page 
C ]'! ~ 

~ 
I "O 

DDW 0A2LA 
O<(·c5 re, (.) C: Comments: ~ .. Cl)l~I ::J 

0GSA D EDD/EDT(Electronic Data) 
0 Q) ... 

<( 0 

... ~.$ C: <t- s ni 
0 POTWN.JWTP Format: .!';~1'* {t 

C: s .... 
::J 

D State: 0 LEVEL IV 
Ec...=:iii I-
~ E<(l 5r w ii 

D Other: D NELAC Jj >I "' w E 

~ 
U) .... H 0 z 

SAMPLE IDENTIFICATION Collection Collection MATRIX 1J (Name, Location, Interval, etc.) Date Time 
1 e1JC- ;1., -t-1sw I 10-(f-l'Z, I(, ')./, s 
2 £l)c-Z3-/\I.StJ 10-8'-12 u8S'3 <;1 r/ 
3 

PDC .).'f - ti SIA.J I0-s-12 t1'1ll- 5 I 
4 eo&-Dslf . II 1)97.0 s j 
5 €DC -tJS:-N5W II o'7JK' s ,/ 
6 EDC- -J..5°-r.lS"w /f<f{) s 71/ " 7 EDC..- 1-7-N5W I I /3).0 ~ ~ 
8 ......___ ........... 

I'-
9 ~ 

~r-....... --
10 ~ -- ........... 

A/ r----.. 
Custody ;,iz;~~pri~~ Date/Time: Sign/~ 

Received by (print): Dale/Time: 

I I -z 1 --t l.- {',) /V<1'0 
Record Relinquished by (print): Date/lime: Signature: Received by (print): Date/Time: 

MUST be 
Signed 

R-ved by laboratory: 

I ~ai~7~/9Y<' Samele Disposal: Return to Client: Lab Disposal: 
~ // 

gy Laboratories, Inc. may be suocomractea to omer cerrn1ea 1aoora10ne:s 1n oroer w 1,;ump 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, and links. 

J..'--1 '" 
Receipt Temp 

13, l oc 
On Ice: 

Yes e 
c, __ (J. 
Intact y 

Signature y N 
Match 

I~ 
I~ 

\Q) 
nnn 

~ 1i:::;:; 

''-= 
~ 

~ 
I~ 
~ O) 

I~ "' 
~ \ Q.1 t CA <if, '--

Signature: 

Signature: 

,I 

L~ ~ , . , _,, 
y. q 
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Radiochemistry 
Level 4 Reporting Checklist 

Method#:G9ol. I Analyte:l?A-2 z{, 

--=- Energy Labs Batch ID: _____ _ 

.L.,.::::::' Omega Data Entry Batch ID: /2/ Ct lf a 2-

........------ Instrument ID: /)-El/ 
__ Instrument background check 

__ Instrument efficiency/calibration check 

_.,.------Bench-sheets (Sample run order should include MS, MSD, MB, RB, STD, and LCS every 20 samples) 

,__.-/'-
-- Photocopy of instrument run log 

~hotocopy of standard preparation notes 

~hotocopy of standard source calibration certificate noting manufacturer, stock 
and/or lot number 

__ Photocopy of method control charts for the following: 
(provided by QA Dept) 

__ Laboratory Control Standard (LCS) 
__ Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 
__ Method Blank (MB) 

~nalyst Case Narrative consisting of the following: 

c.,.----A statement documenting the anal ytes and the method used 
<---"[)ate of analysis 
-------Any instrument adjustment or anomalies encountered during analysis 
~nted name and signature of analyst 

Did you log sample from storage? Yes ~--
S+ee I 

Container size0/w:L ~ Sample Preservation noted: YI- Ort-€, 

Sample Numbers: C/ 2// 6 96"'9 . I - / / 
7 
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Analyst Case Narrative 

Method#: £9D!. I Analytel?A-22l Date/time of analysis:/ c--1.li' L (? 6.' 60 

Any problems or anomalies encountered during analysis? 

No ~es __ (please explain below) 

An~alstcasenarrative:/@,,.J SAJV1fJLt;S A£C0/1/) 1/1/rr To 
E__!g 'to!. I M&7HQ£>- u77LIZIA/tf:.- oRn;:c C-A-lh.11/t-
1/I '/D;.J ~o FTW.A/?£ 

Any instrument adjustments or anomalies encountered during analysis? 

No ~s __ (please explain below) 

Analyst case narrative: ______________________ _ 

Analyst: Mt/@ &At/24 
Please print 

Signaturel)µad~ 
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PREP BATCH REPORT 

Prep Batch 35887 Prep Code: PRP-GAMMA 

I 
Technician: Jason Salazar 

Batch Units: G 

Sample ID Matrix pH Initial Samp Amt Sol Added Sol Recov 

C12110989-001A 

D&G 

C12110989-002A 

C12110989-003A 

C 12110989-004A 

C12110989-005A 

C12110989-006A 

C12110989-007A 

C12110989-008A 

C12110989-009A 

C12110989-010A di)? 
C12110989-011A 

C12110989-012A 

C12110989-013A 

C12110989-014A 

C12110989-015A 

C12110989-016A 

C12110989-Qj7A ]j'III /J 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

172.64 

177.95 

181.46 

179.92 

186.77 

185.94 

184.17 

191.93 

179.63 

177.31 

168.79 

177.15 

169.87 

176.68 

184.22 

190.56 

161.95 

I 2- - I cl -/ z___ 

~ (J.frfd.( e cf_r ou 
1/-1 C-e_ 1/ C- -2. 2--( 

l 1../1.. i /(?... 

f?-, 5, 

~ 
;uzrf;& 

0 ,,'Oc.J 
r5?;:7(___ 
&!-lb/ 

0 0 

0 0 

() 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

(, 0 

0 0 

0 0 

Page:1 of 1 

Prep Start Date: 11/29/2012 10:50:03 
Prep End Date: 11/29/2012 10:59:00 

Fin Vol (ml) Factor Balance PrepStart PrepEnd 

172.64 1 Sartorius CP3202 11/29/2012 11/29/2012 

177.95 1 Sartorius CP3202 11/29/2012 11/29/2012 

181.46 1 Sartorius CP3202 11/29/2012 11/29/2012 

179.92 1 Sartorius CP3202 11/29/2012 11/29/2012 

186.77 1 Sartorius CP3202 11/29/2012 11/29/2012 

185.94 1 Sartorius CP3202 11/29/2012 11/29/2012 

184.17 1 Sartorius CP3202 11/29/2012 11/29/2012 

191.93 1 Sartorius CP3202 11/29/2012 11/29/2012 

179.63 1 Sartorius CP3202 11/29/2012 11/29/2012 

177.31 1 Sartorius CP3202 11/29/2012 11/29/2012 

168.79 1 Sartorius CP3202 11/29/2012 11/29/2012 

177.15 1 Sartorius CP3202 11/29/2012 11/29/2012 

169.87 1 Sartorius CP3202 11/29/2012 11/29/2012 

176.68 1 Sartorius CP3202 11/29/2012 11/29/2012 

184.22 1 Sartorius CP3202 11/29/2012 11/29/2012 

190.56 1 Sartorius CP3202 11/29/2012 11/29/2012 

161.95 1 Sartorius CP3202 11/29/2012 11/29/2012 

a2--. 

/?c:....-Z..2 ( 

L-z::_J 

eK<F 
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Energy Laboratories, Inc. 

Alpha Spectroscopy/ Gamma Spectroscopy 
Instrument/ Maintenance Run Log 

Instruments: EGG Ortec Octete PC Alpha Spectroscopy System and EGG Ortec High Purity Germanium Detector 

Date 
Det. 
No. 

Count 

Time 
Min. Isotope Batch ID 

12--L 1..J, I 1-\.t..;, l ,S I ~/A-I ftJ ls..e 1r 
\7-17'-l'\..l. !-!7J2,,.::!['1J .~ 1'757 
17-J:1::l '2..I j_ i ,_J ~r, I Po°1 ~ I 4 ls 

r2..-ti-t2 I f ~ - l qo I ...I.- I 1 

12.-17-1? I lo-ii I cto I Pvua I A..'7'7 

l?-r,-tz. I 1~12. !::ldt')I tir-,,. I r 7s;l-, 

12--t1.ttJ1
1_'0.l?~I u I 

0

Cn"<=i' 
tb vf::t'ZJ ~ i,/ 11 °, 1ck 611 1r1/~d1/,-/r ,,--

?--lsi'2.l'1-1z l~,,I' t1r-. I -,-~~o / 
[Z:IB_ill_l---Ln_j_~LTu__J _'i --1 c::' --j 

Associated 
Samples 

'p, ) \. ;<, 0--, (' 'l 

Data File 
Number 

~ 120\2. \ 2~-f'lfi-
l~_\""\C::'7 

µA-:,1,-....·-4 le_ 
_\ 

reL.,"".L...__i . .,J;: ~,. d.,r1, fb'z,\b-4 7 r 
'I . '-

::t\r:\-\7c.::J-

r--~,_,...,_,J C,-~ M.f">C'/N,,~ !<.,t-, l)~cq 

/_ '2...1 ½2r-?-1 ~-I.~-=-- . --===i 
I / 

'T'\r-, -1 7_<;;,C'.\ 

±b-'17,-,,, 
z--1r I/, 2.- J;qJQl.fLPcl'L, ~?-- CYZ.IID'?r9, ; -/1,7 ./ 

Instrument 
ID 

Alplla 
Spec 

.....,,.,,1 
,/ 

Gamma 
Spec Int 

';-CJ_ 

~ 
X t··'°'-

.../ r.TTl. 
,._...,.,, 

~ 

__..,-r '1"'v:l.. 

./ ,t=-,<f;z 

-~I~[) 
_,/ ..;..:,l-.., 

/ 

.........-1 ' Tr': 

,___,... I/: 

Comments 
Maintenance Log 

£),,&_- c__ 

~/ 7 
1z-1B-12,u-·'t~w1l7l~ r,.4"11~ - 1 - - -- / _"7E>Z1.a.- ffiL.. I / 1...--..;: 

12.-1R-t7 I 1-B I s~,;1 X--- I ~ ..L-

,1l--t:12-1~4 IIO,?i -to I(2/2.6f7]'..,rr C/21/09?9,_1-t", 
'Z- -L'2.. /?D fto2-t= d,)lc::, 

/ _fu>, 
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' 

f:---

':9 tcKerr 6i L1eg1er 
Isotope Products 

Customer: 

CERTIFICATE OF CALIBRATION 
MULTINUCLIDE STANDARD SOURCE 

P.O. Nu.: 
Catalog No.; 

ENERGY LABORATORIES 
80311 
EG-ML 

Source No.: 
.Refereqce Date: 
Contained Radioactivity: 

1369-93-1 
1.Jun-09 
0.8669 11Ci 

12:00 PST 
32.08 kll 

· Phpical Description: 

A. Capsule type: 
B Nature of active deposit 
C. Active diameter/volume: 
D. Backing: 
E Cover 

Gamma-Ray Nuclide 
F:ncrgy (keV) 

88 ·- Cd-109 
122 - Co-57 
159 Te-123m 

320 Cr-51 

392 Sn-113 
514 Sr--85 

662 -Cs-137 
898 Y-88 
1173 • CCH50 
1333 Co-60 
1836 Y-88 

Metbod of Calibration: 

Customer supplied can - 3" (76 mm) OD 
Multinuclide distributed in 1.5 glee epoxy matrix 
Approximately 124ml (186.0 grams) 
Steel 
Steel 

Half-life Branching Activity 

Ratio W•) (pCi) 

462.6 ± 0. 7 days 3.63 0.2492 
271.79 ± 0.09 days 85.6 0.01081 
119.7 ± 0.1 days 84.0 0.01236 

27. 706 ± o.007 days 9.86 0.3056 
115.09 ± 0.04 days 64.9 0.04791 
64.849 ± 0.004 days 984 D.05830 
30.17 ± 0.16 years 85.1 0.04177 
106. 630 ± 0.025 days 94.0 0.09170 
5.272 ± 0.001 years 99.86 0.04926 
5.272 ± 0.001 years 99.98 0.04926 
106.630 ± 0.025 days 99.4 0.09170 

Gammas Total 
per- second Uncert 

334.7 3.1 % 
342.4 3.1 % 
384.1 3.1 % 
1115 3.0% 
1150 3.0 % 

2123 3.0% 
1315 3.0% 
31B9 3.0% 
1820 3.0% 
1822 3.0% 
3373 3.0% 

This source was prepared from a weighed aliquot of solution whose concentrations in µCt/g were determined by 
gamma speclrometry. 

See reverse side for leak test(s) performed on this source. 
- EZIP participates in a NIST measurement assurance program to establish and maintain lmplieit traceability 

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference 
Materials (as in NRG Regulatory Guide 4.15). 

- Nuclear data was taken from IAEA-TECOOC-619, 1991. 
- overall uncertainty is calculated at the 99% confidence level. 
- This source has a working life of 1 year. 

~~·«4V~. 
\latity Coniro EZIP Ref. No.; 1369-93 

------------------ 1sO,001 CERTIFIED------------------

llladkal bnagin9 laboratory ,ndustrlaf G,1uging Laboratol'y 
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--,#: 3129 
.Jpened· _______ _ 

'Diluad cu,nu 5and TaJIJngs-08826 

Expires: &/6/2007 
Rec'd: 11/7/2006 
Energy Ltibora1Drin, Inc 2393 Salt Creek Hwy f 
CaspwWY S28J2~ JJc.·J'otf'/'2-~ 

·-c_AA( 

Oescript1on 

LCS CJ 
111vum••arAL 110•rra11111 AID SUJIP9R1' I.AIORATORY..US VEGAS 

IUAIJTY-AIIIRIICf IIWIC.11 

Cal1bration Certificate 

D~l.l/TE'D CLIMAX SAND TA.IllNGS 

..-1,ol ·"'"-"- ! Thor'lw-230 

.... 1 _ ..... I .... r __ ..... _ .. _,J 
•tM~r. ._I ____ ~_-JJ 

.. _1_0_,· I- I• --<ti• - 1 g ' ._ ___ _, 

..__ ..... 35~,JaJ/ ! p1co -·J .. j"'-"r11o ....... r .... fum-.....;2c.c3_0 ______ _, 

•• - -. ll'ST .,. ._! _Ma..;Y_,1..;,_19_7_6 _______ __, 

. u. ,.....,1 .. 11CUnu .. ....,...i .. •• ... """'"" ,1oo., and 40 pico curies per 9'1'11111 
of lead-210. ____ 4_s .... c..,J I . pfc~ _._,, ....... 

•• ...... ..-. -:-'141 1.I ::iii11:d11.t111MJR:1111:1,2mf:.l:. _____ _,JI 

Total un of tll11 sol11tio.n 

l • 10 -· I 
Toul pr1ndpd 1ct1.-tt, ,er ,,... 

at Uie qwtlltl -~ 

I 35 .3 11-.;.p-1c_o _ _.-.. -, 

.. Uiod of ..-..,-at: 6ravi11111trk dilution of analyzed C1imax 
Sand Ta1Hn9s. The thorfum-230 1'4S analyied by alpha spectroscopy. 
R11d1um-22.tl: was M0s1.1~ using· radon emi11dion. 
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,iandonr Error.s 

Oe<:ly Sche!lll!S 

Chellical 
Campositfon 
of Solution 

The ""'"'•"bU1b· of thh Jtll'idn4h:df,;,n {dt1uttoni, Jourc• ,.,.._.,attoft.11 co:m.tln9 st1C:1stiff, , 

u:n d•t•l'tftlut1on,.·rtc,) w,1 •u(.11 ttu:t d,• ct,t1f1-t4 vlh.1•. of tt,e r&d1of«;t1v• ~,•tr•Uora 

•' th• pdnclple iKuvity ~d • U•nd•nl •rro, (al not grHtcr th.lft 

s I 4 I ] (Th• 99.7f •oort4""cc li•tt• •r,..91 .. ft blf • 3,,,) 
, • Due to limited resulth tfle error e$t1maac~ is based on 

the measurements of the undiluted sand ta111nas. 
~ total ;Jsteut.ic ff'ror {fUlll-·or ~tll:J#llteid ... , .. T"t-silkatl sys.t~tl"- •rrors ilue.·tt 

dfs:ptM1ftO. CGWI~ tn9 1oHt't. '°111\t1n9 cott"tct 1oni.. k.fl.tnfrl un~tti ht,y of ,tt-11Ulrd) of the 

<ort1fi..t rodlOlctivo cOlli:r"cn11an of tilt prlncd~I• 1<tlvity hub••• ••t1Mtad "°t to 

ncffd f • JS (1) 1 or { • 3S l•'l j 
Th• oworall liahs of error <1lt•ltto4 90 the ·bnh of + (l•. + f) or • {3" • f') ln 

l + 151 } a.- I - 15 I J of tb• 1:tuoted r-1die~cth'1 Co4'Ufttntton~ 

Th.. eftectl~• n1nd•nl d .. 1atl .. IJ defined •• 1/6tn of ti,. ""'' b-111 ti>• onn11 llalts 

• {Jo. •> ..... {:Jc, • ,·i - " t11ert,..... s1 · 1 

This sta"4ord,iz>t1oa 11 bned .. ll1• fon.,.1•9 a,s..,tlons of U,e principle •u,;114t Its 

••u,ht.r nucl !dos ..,d 1•••1tlu (oo ,11.._. for •rror In h•• ••""'Ptl••• 0 ta. 
u,-tlon or <111otff ul.,•llfa ••n - loc:1- ,~ tno sl.&DNbl of ,c•unc r ~ ) • y ....... 

See attactmwnt. 

-·--·-··--·-.. ·-···-·· .... ..,.. .. _,._...,, ________ ,.._, 
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Calibration Data from ~ile; 1369.93.lccdetl lperched.Clb 
_E~ergy Calibration Date; 6/5/2009 Time: 11:22:16 

Efficiency Calibration Date: 6/5/2009 Time: 11:39:17 

Calibration Description: 
6/5/09 can calibration polynomial new standard 

,....._IPL #1369-93-1 new calibration perched 

..... ,ergy Calibration Fit 
Energy= -0.3919 +0.243214*Channel -9.76725e-010*Channel**2 

FWHM (keV) - 2.7504 +0.00097l*Channel -2.70459e-OOB*Channel**2 

Energy/FWHM Table 
Channel Energy(keV) Fit(keV) Delta FWHM Fit Delta 

-- ----------------------------------------------363.02 BB.OD 87.90 0.11% 0.74 0.75 -2.10% 
502.91 122.00 121.92 0. 06% 0.78 0.79 -0.93% 
654.82 159.00 158.87 O.OB% 0.81 O.B2 -1.42% 

1317.38 320.00 320.01 -0.00% 0.99 0.97 1.72% 
1611.93 391.00 391.65 -0.17% 1.01 1. 03 -2.39% 
2114.79 514.00 513.95 0.01% 1.16 1.14 1.61% 
2722.10 662.00 661.65 0.05% 1. 31 1. 26 3.65% 
3694.22 898.00 B9B.08 -0.01% 1.50 1. 45 2.99% 
4825.86 1173.00 1173.30 -0.03% 1.67 1. 66 1.09% 
5480.66 1333.00 1332.55 0.03% 1. 63 1. 77 -8.16% 
7551. 24 1B36.00 1836.12 -0.01% 2.12 2.0B 2.12% 

Efficiency Calibration Fit 
Polynomial Uncertainty= 1.1491 % 

Coefficients: 
-0.345759 -5.963100 0.675305 -0.103447 0.008672 -0.000304 

Efficiency Table 
Energy Efficiency - 88.00 l.8030E-002 
122.00 l.8069E-002 
159.00 1.5244E-002 
320.00 8.B571E-003 
392.00 7.2997E-003 
514.00 5.5726E-003 
662.00 4.7604E-003 
898.00 3.5154E-003 

1173.00 2.8900E-003 
1333.00 2.5087E-003 
1B36.00 1. 9175E-003 

Calibration Certificate 
Isotope Energy Pct 

Cd-109 88.03 3. 63 
Co-57 122.07 85.60 
Te-123m 159.07 84.00 
Sn-113 391.69 64. 90 
Y-88 898.02 94.00 
Co-60 1173.24 99.86 
Co-60 1333.00 99.98 
Y-88 1836.01 99.40 
Cr-51 320.00 9.86 
Sr-85 514.00 98.40 
Cs-137 661.66 85.10 
Cd-109 1836.27 3.63 

F'it Delta 

l.8033E-002 -0.02% 
1. 804 lE-002 0.15% 
l.5291E-002 -0.31% 
8.7565E-003 1.14% 
7.3136E-003 -0.19% 
5.7472E-003 -3.13% 
4.6095E-003 3.17% 
3.55B7E-003 -1.23% 
2.8429E-003 1.63% 
2.5490E-003 -1.61% 
1.9124E-003 0.27% 

Table 
Halflife Activity GPS Error 

4.63E+002 9B65.0l 358.10 3 .10% 
2.72E+002 400.00 342.40 3 .10% 
1.20E+002 457.26 384.10 3.00% 
l.15E+002 1771.96 1150.00 3.00% 
1.07E+002 3392.55 3189.00 3.00% 
1.93E+003 1822.55 1820.00 3.00% 
1.93E+003 1822.36 1822.00 3.00% 
1.07E+002 3393.36 3373.00 3.00% 
2.77E+001 11308.32 1115.00 3.00% 
6.48E+001 2157.52 2123.00 3.00% 
l.10E+004 1545.24 1315.00 3.00% 
4.63E+002 9220.39 334.70 3.10% 

5/1/2008 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 

Date & Tim< 

12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
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Calibration Data from file: 1369.93.lccdetl llperched.Clb 
Energy Calibration Date: 10/16/2012 Time: 14:32:42 

Efficiency Calibration Date: 6/5/2009 Time: 11:39:17 

Calibration Description: 
10/16/12 can calibration energy re-cal 

~PL #1369-93-1 new calibration perched 

~ ~rgy Calibration Fit 
Energy= -0.2923 +0.243203*Channel -4.95665e-009*Channel**2 

FWHM (keV) - 2.5984 +0.001193*Channel -6.59988e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keV) Fit(keV) Delta FWHM Fit Delta 

----------------------------------------------------------
363.13 88.00 88.02 -0.02% 0.76 0.74 3.67% 
503.23 122.06 122.09 -0.02% 0.74 0.77 -4.17% 

2722.55 662.00 661.81 0.03% 1. 31 1. 30 0.35% 
4826.55 1173.00 1173.43 -0.04% 1. 65 1. 66 -0.17% 
5481.66 1333.00 1332.72 0.02% 1. 74 1.74 0.07% 

Efficiency Calibration Fit 
Polynomial Uncertainty= 1.1491 % 

Coefficients: 
-0.345759 -5.963100 0.675305 -0.1D3447 0.008672 -0.000304 

Efficiency Table 
Energy Efficiency 

88.00 l.B030E-0D2 
122.0D l.8069E-002 
159.00 l.5244E-002 
320.00 8.8571E-003 
392.00 7.2997E-003 
514.00 5.5726E-003 
662.00 4.7604E-003 

,,- 898. 00 3.5154E-003 
.173.00 2.8900E-003 

1333.00 2.5087E-003 
1836.00 l.9175E-0D3 

Calibration Certificate 
Isotope Energy Pct 

Cd-109 88.03 3.63 
Co-57 122.07 85.60 
Te-123m 159.07 84.00 
Sn-113 391.69 64.90 
Y-88 898.02 94.00 
Co-60 1173.24 99. 8 6 
Co-60 1333.00 99.98 
Y-88 1836.01 99.40 
Cr-51 320.00 9.86 
Sr-85 514.00 98.40 
Cs-137 661. 66 85.10 
Cd-109 1836.27 3.63 

Fit Delta 

l.8033E-002 -0.02% 
l.8041E-002 0.15% 
l.5291E-002 -0.31% 
8.7565E-003 1 .14% 
7.3136E-003 -0.19% 
5.7472E-003 -3.13% 
4.6095E-003 3 .17% 
3.5587E-003 -1.23% 
2.8429E-003 1.63% 
2.5490E-003 -1. 61% 
l.9124E-003 0.27% 

Table 
Halflife Activity GPS Error 

4.63E+002 9865.01 358.10 3.10% 
2.72E+002 400.00 342.40 3.1.0% 
l.20E+002 457.26 384.10 3.00% 
1.15E+002 1771.96 1150.00 3.00% 
1.07E+002 3392.55 3189.00 3.00% 
l.93E+003 1822.55 1820.00 3.00% 
1.93E+003 1.822.36 1822.00 3.00% 
1.07E+002 3393.36 3373.00 3.00% 
2.77E+001 11308.32 1115.00 3.00% 
6.4BE+001 2157.52 2123.00 3.00% 
1.10E+004 1545.24 1315.00 3.00% 
4.63E+002 9220.39 334.70 3.10% 

5/1/2008 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 

Date & Time 

12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
1.2:00:00 
12:00:00 
12:00:00 
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ACTIVITY DECAY CORRECTIONS 
LCS CANS 6 - 10, gbkg 

Input LCS Input Cale Cale Input Cale Cale Cale Cale Cale Input Input Cale Input Cale LCS 
Analyte # Half life Half life Half life Original Original Corrected Corrected Corrected Corrected Reference Current DPM Measured Percent # 

Years Days Hours pCi uCi pCi nCi uCi Bq Date Date pCi Recovery 
IPL-6 6 1600 5.84E+05 14025600 47.4 4.74E-05 46.87 0.05 4.69E-05 1.734 4/1/1987 12/19/2012 104.06 43.10 0.92 6 DET1 
IPL-6 6 1600 5.84E+05 14025600 47.4 4.74E-05 46.87 0.05 4.69E-05 1.734 4/1/1987 12/19/2012 104.06 41.40 0.88 6 DET2 
IPL-7 7 1600 5.84E+05 14025600 8.72 8.72E-06 8.66 0.01 8 66E-06 0.320 2/1/1997 12/19/2012 19.23 8.04 0.93 7 DET1 
IPL-7 7 1600 5.84E+05 14025600 8.72 8.72E-06 8.66 0.01 8.66E-06 0.320 2/1/1997 12/19/2012 19.23 8.18 094 7 DET2 
IPL-8 8 1600 5.84E+05 14025600 23.93 2.39E--05 23,77 0.02 2.38E-05 0.879 2/1/1997 12/19/2012 52.76 26.30 1.11 8 DET1 
IPL-8 8 1600 5.84E+05 14025600 23.93 2.39E--05 23.77 0.02 2.38E--05 0.879 2/1/1997 12/19/2012 52.76 21.40 090 8 DET2 

DCS08826 9 1600 5.84E+05 14025600 2.6 2.60E~ 2.s1r 0-00 2.57E-06 0.095 9/13/1989 12/19/2012 5.71 3.03·- 1.1e/ 9 DET1 
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121912dcs08826lcsdetl 

ORTEC g v - i (2191) wan32 G53W2.06 20-DEC-2012 01:23:56 Page 1 
Energy Laboratory Spectrum name: 121912dcs08826lcsdetl.Anl 

sample description 
121912dcs08826lcsdetl 

Spectrum Filename: c:\user\121912dcs08826lcsdetl.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

20-Dec-2012 00:07:44 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0. 292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0.500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

2 
1. 8333E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4728E-01 
Nureg 4.16 

1.0000000E+OO 
1.0000000E+OO 
0.000% 

1. 8333E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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121912dcs08826lcsdetl 

ORTEC g v - i (2191) wan32 G53W2.06 20-DEC-2012 01:23:56 Page 2 
Energy Laboratory Spectrum name: 121912dcs08826lcsdetl.Anl 

Activity range factor: 2.000 
Min. step backg. energy 0.000 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

Status 
YES 
YES 
NO 

comments 
13-Sep-1989 12:00:00 

Peaked background correction: 
NO 
YES 011108bkgl000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
NO 
YES slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0 .1810 

***** S U M M A R Y 0 F N U C L I D E S I N S A M P L E ***** Time of count Time corrected uncertainty 1 sigma 
Nuclide Activity Activity counting Total MDA 

pci/g pci/g pci/g pci/g pci/g 

Ra-228 #A 3. 7415E-01 6.1831E+OO 3. 6774E+OO 3.6783E+OO 
Ra-226 A 4.4391E+OO 4.4841E+OO 1. 5109E+OO 1. 5121E+OO 
Bi -214 3. 0398E+OO ,,.- 3.0706E+OO 3. 2511E-01 3.2767E-01 
Pb-214 2.0306E+OO 2.0512E+OO 2.4419E-01 2.4571E-01 
Ir-192 #B 6.9853E-02 >12 Halflives 4.3015E-02 4.3025E-02 
Sb-124 #B O.OOOOE+OO >12 Halflives 3.6867E+Ol 3.6867E+Ol 
Sc-46 A 1. 4364E-02 >12 Halflives l.1995E-01 l.1995E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 #A 4. 7794E-01 >12 Halflives 2.3478E+OO 2.3478E+OO 
Th-230 #A 2.4378E+OO 2.4383E+OO 4.1939E+OO 4.1939E+OO 
Cs-137 #A 3.4632E-02 5.9182E-02 3.9848E-02 3.9856E-02 
Co-60 #B -2.5467E-02 -5.4305E-01 -1. 4425E+OO -1. 4426E+OO 
Am-241 A 1. 4978E-02 1. 5547E-02 5.8932E-02 5.8932E-02 
K-40 4.7818E+OO 4.7818E+OO 9.6147E-01 9.6358E-01 
U-235 A l.1478E-01 l.1478E-01 8.6483E-02 8.6497E-02 
Th-234 8.3183E+OO 8.3183E+OO 1. 3757E+OO 1. 3809E+OO 
Cs-134 1. 9905E-01 4.9647E+02 1. 3226E+02 1. 3243E+02 
Pb-212 A 1. 5713E-01 1. 5713E-01 9. 7731E-02 9.7755E-02 
Ra-224 #A -1.9991E-01 >12 Halflives 3.4409E+03 3.4409E+03 
I-131 #F 2.8177E-01 >12 Halflives 5.8752E-02 5. 8872E-02 
Mn-54 #A -5.0534E-02 >12 Halflives -1. 8404E-01 -1.8404E-01 
Tl-208 #A 1.4811E-01 >12 Halflives 7.2583E-02 7.2609E-02 
Bi -212 #A 7.7351E-01 >12 Halflives 4. 5098E-01 4. SllOE-01 
Ra-223 #A 1.6317E-01 >12 Halflives 2.2646E-01 2.2647E-01 
Pa-234 A 2.2024E-01 >12 Halflives 1. 7449E-01 1. 7452E-01 
Eu-154 #A O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

ORTEC g v - i (2191) wan32 G53W2.06 20-DEC-2012 01:23:56 Page 3 
Energy Laboratory spectrum name: 121912dcs08826lcsdetl.Anl 

Page 2 
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121912dcs08826lcsdetl 

Eu-152 #A 3.7893E-01 1. 2706E+OO 6.6493E-01 6.6515E-01 
Na-22 #A -2.0006E-02 -9.8894E+OO 3.8491E+04 3.8491E+04 
Zn-65 A 4.8199E-02 >12 Halflives 9.7851E-02 9.7853E-02 
Ba-133 #A 2.6983E-02 1. 2537E-01 l.1849E-01 l.1851E-01 
Ru-103 #B 8.5367E-02 >12 Halflives 3.9524E-02 3.9559E-02 
Be-7 #B 3.3476E-01 >12 Halflives 4.0707E-01 4.0712E-01 
I-125 # O.OOOOE+OO >12 Halflives 0.0000E+OO O.OOOOE+OO 
Tl-201 B 2.3703E-01 >12 Halflives 2.9214E-01 2.9217E-01 
Pa-234 F 4.3238E+OO >12 Halflives 1. SOSlE+OO 1. 5072E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 1.3388710E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 1.3440079E+Ol pci/g 

********* SUMMARY OF DISCARDED 
969.10 & Ra-228 1173.00 + co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

122012blankdetl 

ORTEC g v - i ( 143) wan32 G53W2.06 20-DEC-2012 09:56:46 Page 1 
Energy Laboratory Spectrum name: 122012blankdetl.Anl 

sample description 
122012blankdetl 

Spectrum Filename: c:\User\122012blankdetl.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

20-Dec-2012 08:55:45 
3598 
3600 

0.04 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0. 292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
l.OOOOE+OO 
2.7000E+Ol/( 1.0000E+OO* 
2.7000E+Ol 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

l.OOOOE+OO) 

best method (based on spectrum). 

12.000 

Page 1 
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0 

122012blankdetl 
ORTEC g v - i ( 143) wan32 G53W2.06 20-DEC-2012 09:56:46 Page 2 

Energy Laboratory Spectrum name: 122012blankdetl.Anl 

Activity range factor: 
Min. step backg. energy 

2.000 
0.000 

corrections Status 
YES 
YES 
NO 

comments 
30-Apr-1999 12:00:00 

***** 
Nuclide 

Ra-228 
Ra-226 
Bi-214 
Pb-214 
Ir-192 
sb-124 
Sc-46 
Pb-210 
Th-228 
Th-230 
Cs-137 
Co-60 
Am-241 
K-40 
U-235 
Th-234 
Cs-134 
Pb-212 
Ra-224 
I-131 
Mn-54 
Tl-208 
Bi-212 
Ra-223 
Pa-234 
Eu-154 

ORTEC 
Energy 

Eu-152 
Na-22 

Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 
Peaked background correction: 

Absorption (Internal): 
Geometry correction: 

NO 
YES 

NO 
NO 
YES 

OlllOBbkglOOOmindetl.Pbc 
15-Jan-2008 17:02:27 

Slope 1.0000E+OO Random summing: 
Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 1. 0000 

SUMMARY 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Activitl( Activity counting 
pci/ pci/l pci/l 

/ 
< 1. 3592E+02 7.0391E+02 
< 6.5920E+02 6. 6310E+02 

B< 8.0661E+Ol 8 .1139E+Ol 
< 8.0197E+Ol 8.0672E+Ol 

B< 1. 74E+Ol >12 Halflives 
B< 2.68E+Ol >12 Halflives 
< 4.79E+Ol >12 Halflives 

No in-range peaks 
< 1. 3259E+03 1. 8737E+05 
< 1. 7284E+03 1. 7287E+03 
< 1. 9761E+Ol 2.7055E+Ol 

B< 2.6986E+Ol 1. 6228E+02 
< 3.0592E+Ol 3 .1269E+Ol 
< 4.0859E+02 4.0859E+02 
< 3.9038E+Ol 3.9038E+Ol 

B< 5.7988E+02 5.7988E+02 
< 2.6755E+Ol 2.6249E+03 
< 5. 3210E+Ol 5.3210E+Ol 
< 5.36E+02 >12 Halflives 

B< 1. 72E+Ol >12 Halflives 
< 2.67E+Ol >12 Halflives 
< 3.63E+Ol >12 Halflives 
< 3.01E+02 >12 Halflives 
< 9.06E+Ol >12 Halflives 
< 5.61E+Ol >12 Halflives 
< 5.8803E+Ol 1. 7222E+02 

/ 

S A M P L E 
2 sigma 

Total 
pci/l 

g V - i ( 143) wan32 G53W2. 06 20-DEC-2012 09:56:46 Page 
Laboratory spectrum name: 122012blankdetl.Anl 

< l.1964E+02 2. 4321E+02 
< 2.2848E+Ol 8.6780E+02 

Page 2 
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I 122012blankdetl 
zn-65 < 6.46E+Ol >12 Halflives 
Ba-133 < 2.5818E+Ol 6.3540E+Ol 
RU-103 B< 1.40E+Ol >12 Halflives 
Be-7 B< l.92E+02 >12 Halflives 
I-125 No in-range peaks 
Tl-201 B< l.05E+02 >12 Halflives 
Pa-234 B< 5.42E+02 >12 Halflives 

< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity ( 48.3 to 1980.0 keV) O.OOOOOOOE+OO pCi/1 
Total Decayed Activity ( 48.3 to 1980.0 keV) O.OOOOOOOE+OO pci/1 

********* SUM M 
911. 07 % Ra-228 

1120. 51 % sc-46 
1333.00 ? Co-60 

A R Y O F D I 5 
969 .10 % Ra-228 

1173.00? Co-60 
1408.00? Eu-152 

CARDED PE A 
1115.52 % zn-65 
1274.50? Na-22 
1460.80 % K-40 

KS ********* 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

Peak outside analysis energy range. 
& - calculated peak centroid is not close enou9h to the 

library energy centroid for positive identification. 
p - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

Cl2110989.l 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 10:31:03 Page 1 
Energy Laboratory Spectrum name: C12110989.1.Anl 

sample description 
Cl2110989.l 

Spectrum Filename: c:\user\C12110989.l.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 08:43:15 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman.lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 7264E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 5639E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 7264E+02) = 

best method (based on spectrum). 

12.000 

Page 1 
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C12110989 .1 
ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 10:31:03 Page 2 

Energy Laboratory spectrum name: cl2110989.l.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.0434 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pCi/g 

Nuclide Activity 

Ra-228 A 
Ra-226 A 
Bi-214 F 
Pb-214 
Ir-192 B 
Sb-124 #F 
Sc-46 A 
Pb-210 # 
Th-228 # 
Th-230 #A 
cs-137 A 
Co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #F 
Mn-54 #A 
Tl-208 H 
Bi-212 #A 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

pci/g 

1.2644E-01 l.2723E-01 
1.2382E+OO l.2383E+OO 
1 .. 0600E+OCY" 1. 0601E+OO 
l.1285E+OO l.1286E+OO 
9.0990E-02 l.0857E-01 
3.3761E-01 4.1951E-01 
l.2001E-01 l.4027E-01 
O.OOOOE+OO O.OOOOE+OO 
9.8740E+OO 1.0061E+Ol 
O.OOOOE+OO O.OOOOE+OO 
l.4751E-01 l.4769E-01 

-9.1844E-03 -9.2469E-03 
-2.1547E-02 -2.1549E-02 

l.7158E+Ol l.7158E+Ol 
l.4341E-01 l.4341E-01 
l.5098E+Ol l.5098E+Ol 
l.4032E-01 l.4278E-01 
l.3252E+OO l.3252E+OO 
1.8785E+OO 6.9572E+Ol 
l.5208E-01 7.7328E-01 
l.9146E-01 l.9964E-01 
5.0848E-01 >12 Halflives 
3.0258E-01 >12 Halflives 

-9.9343E-02 -3.1184E-01 
3.3531E-01 >12 Halflives 
0.0000E+OO O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pci/g 

8.7481E-02 
3.0051E+OO 
5. 4985E-01~ 
3.8793E-01 
1. 0681E-01 
2.3984E-01 
l.1295E-01 
O.OOOOE+OO 
7.3214E+OO 
2.7942E+04 
1. 2738E-01 

-7.9602E-02 
-5.9088E-01 

3.5368E+OO 
1. 6388E-01 
3.7602E+OO 
1. 2401E-01 
2.8362E-01 
8.4570E+Ol 
6.6554E-01 
2 .1698E-01 
2. 4783E-01 
9.6111E-01 
3. 5713E+03 
3.4580E-01 
4.0902E+02 

S A M P L E 
2 sigma 

Total 
pci/g 

8.7547E-02 
3.0053E+OO 
5.5058E-01 
3.8909E-01 
l.0685E-01 
2. 4010E-01 
l.1302E-01 
O.OOOOE+OO 
7.3251E+OO 
2.7942E+04 
1. 2744E-01 

-7.9602E-02 
-5.9088E-01 

3.5662E+OO 
1. 6392E-01 
3.7853E+OO 
1. 2407E-01 
2.8591E-01 
8.4590E+Ol 
6.6586E-01 
2.1705E-01 
2.4820E-01 
9.6115E-01 
3. 5 713E+03 
3.4591E-01 
4.0902E+02 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 10:31:03 Page 3 
Energy Laboratory Spectrum name: C12110989.l.Anl 

Eu-152 A -1.1341E-01 -l.1371E-01 8.7254E+02 
Na-22 #A -2.1244E-02 -2.1539E-02 2.2371E+02 

Page 2 

8. 7254E+02 
2.2371E+02 
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Zn-65 A 
Ba-133 #A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 B 

2.8459E-02 
-1. 8444E-02 

2.6912E-02 
1. 2384E+OO 
O.OOOOE+OO 
2. 2702E-01 
1. 8487E+OO 

C12110989.1 
3.0023E-02 l.8876E-01 

-1.8507E-02 l.6137E+02 
3.7519E-02 l.4898E-01 
1.5820E+OO l.7984E+OO 
O.OOOOE+OO O.OOOOE+OO 
l.6650E+Ol 4.4320E+Ol 

>12 Halflives 3.0478E+OO 

1. 8876E-01 
1. 6137E+02 
1. 4899E-01 
1. 7994E+OO 
O.OOOOE+OO 
4.4324E+Ol 
3.0486E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.4709419E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.4709450E+Ol pci/g 

********* SUMMARY 
969 .10 + Ra-228 

0 F DISCARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enouQh to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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Cl2110989.2 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 11:49:25 Page 1 
Energy Laboratory Spectrum name: C12110989.2.Anl 

sample description 
C12110989.2 

Spectrum Filename: c:\User\c12110989.2.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 10:33:49 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetl_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 C 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 7795E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 5173E-01 
Nureg 4.16 

1.0000000E+OO 
1.0000000E+OO 
0.000% 

1. 7795E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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C12110989.2 
ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 11:49:25 Page 2 

Energy Laboratory spectrum name: C12110989.2.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0 .1349 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pCi/g 

Nuclide Activity 

Ra-228 
Ra-226 #A 
Bi-214 
Pb-214 
Ir-192 #B 
Sb-124 #B 
Sc-46 #A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
Cs-137 #A 
co-60 #B 
Am-241 #A 
K-40 #A 
U-235 
Th-234 B 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 H 
Bi-212 # 
Ra-223 # 
Pa-234 #A 
Eu-154 #A 

pci/g 

1. 5491E+OO 
O.OOOOE+OO 
1.0770E+OO -
1. 3476E+OO 
5.2773E-02 
2.2985E-02 
O.OOOOE+OO 
0.0000E+OO 
5.5193E+OO 
6. 2787E-01 
9.6558E-02 

-6. 9318E-03 
-1. 1141E-02 

1. 5588E+OO 
O.OOOOE+OO 
1.0770E+OO 
1. 3477E+OO 
6.3015E-02 
2.8586E-02 
O.OOOOE+OO 
O.OOOOE+OO 
5.6241E+OO 
6.2787E-01 
9.6673E-02 

-6.9792E-03 
-1.1142E-02 

2.3828E-01 
3.0782E-01 
3.3845E+OO 
9.3888E-02 
1.0648E+OO 
1.0689E+02 
5. 7710E-01 
4.6459E-02 

2.3828E-01 
3.0782E-01 
3.3845E+OO 
9.2266E-02 
1.0648E+OO 
2.8440E+OO 
1.1275E-01 
4.4549E-02 
5.8093E-01 
2.7908E+OO 
1. 3583E+OO 
2.2480E-01 
O.OOOOE+OO 

>12 Halflives 
>12 Halflives 

4.2836E+OO 
>12 Halflives 

O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pci/g 

5.5164E-01 
1.0786E+04 
3. 6433E-Or-
4.1765E-01 
1. 2040E-01 
7.2880E-02 
6.3561E+02 
O.OOOOE+OO 
6. 3045E+OO 
1.1475E+Ol 
1. 2254E-01 

-1. 1899E-01 
-3. 8905E-01 

3.8618E+OO 
1. 7446E-01 
3.2780E+OO 
1. 0203E-01 
2.5834E-01 
8.8536E+Ol 
9.8491E-01 
8.6303E-02 
1. 8573E-01 
2. 2177E+OO 
2.9343E+OO 
3.0128E-01 
O.OOOOE+OO 

S A M P L E 
2 sigma 

Total 
pci/g 

5. 5321E-01 
1.0786E+04 
3.6545E-01 
4.1919E-01 
1. 2042E-01 
7.2884E-02 
6.3561E+02 
O.OOOOE+OO 
6.3059E+OO 
1.1475E+Ol 
1. 2256E-01 

-1.1899E-01 
-3.8905E-01 

3.8618E+OO 
1. 7465E-01 
3.2794E+OO 
1. 0206E-01 
2. 5996E-01 
8. 8582E+Ol 
9.8503E-01 
8.6312E-02 
1. 8637E-01 
2.2190E+OO 
2.9365E+OO 
3. 0134E-01 
O.OOOOE+OO 

***** 
MDA 

pCi/g 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 11:49:25 Page 3 
Energy Laboratory spectrum name: c12110989.2.Anl 

Eu-152 #A 7.5623E-03 7.5827E-03 2.6290E-02 
Na-22 #A -2.0610E-02 -2.0897E-02 l.6267E+02 

Page 2 

2.6291E-02 
1. 6267E+02 
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Zn-65 A 
Ba-133 #A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #B 

4.1380E-02 
1. 3095E-01 
0.0000E+OO 
O.OOOOE+OO 
O.OOOOE+OO 
9.0973E-02 
O.OOOOE+OO 

Cl2110989. 2 
4.3664E-02 2.lSlSE-01 
l.3140E-01 l.1875E-01 
O.OOOOE+OO 1.0144E+02 
O.OOOOE+OO 1.3029E+03 
0.0000E+OO O.OOOOE+OO 
6.7898E+OO 2.7579E+Ol 

>12 Halflives l.5359E+04 

2.1516E-01 
1.1880E-01 
1.0144E+02 
1. 3029E+03 
O.OOOOE+OO 
2.7581E+Ol 
1. 5 359E+04 

# - All peaks for activity calculation had bad shape. 
• - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.4893920E+OO pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.4894462E+OO pci/g 

********* SUMMARY OF DISCARDED 
1120.28 + Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enouQh to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

(12110989. 3 

ORTE( g v - i (2191) wan32 G53W2.06 18-DEC-2012 13:05:10 Page 1 
Energy Laboratory spectrum name: C12110989.3.Anl 

sample description 
(12110989.3 

Spectrum Filename: c:\user\C12110989.3.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 11:50:12 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match Width: 

Analysis parameters 
Analysis engine: 
Start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 8146E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 4879E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

l.8146E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

C12110989. 3 
ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 13:05:10 Page 2 

Energy Laboratory Spectrum name: C12110989.3.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 

Absorption (Internal): 

NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
NO 

Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1754 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 
Ra-226 A 
8i-214 F 
Pb-214 
Ir-192 #8 
sb-124 #8 
sc-46 A 
Pb-210 # 
Th-228 A 
Th-230 #A 
Cs-137 
Co-60 #8 
Am-241 #A 
K-40 
U-2 35 A 
Th-234 # 
cs-134 # 
Pb-212 
Ra-224 A 
I-131 #8 
Mn-54 #A 
Tl-208 H 
8i-212 # 
Ra-223 #A 
Pa-234 A 
Eu-154 #A 

1. 9138E+OO 
2.7561E+OO 
l.0653E+OO_....... 
1. 5202E+OO 
9.5978E-02 

l.9258E+OO 
2.7562E+OO 
l.0653E+OO 
1. 5202E+OO 
l.1466E-01 
2.6297E-02 
1. 8699E-01 
O.OOOOE+OO 
3.6479E+OO 
7.3887E+OO 
3.6906E-01 
8.3017E-02 
1. 7739E-01 
1. 5832E+Ol 
7.2982E-02 
l.0891E+Ol 
2.1299E-01 
l.0341E+OO 
6. 9222E+Ol 
2. 3164E-01 

2 .1132E-02 
1. 5981E-01 
O.OOOOE+OO 
3.5797E+OO 
7.3887E+OO 
3.6862E-01 
B.2452E-02 
1. 7737E-01 
1. 5832E+Ol 
7.2982E-02 
l.0891E+Ol 
2.0930E-01 
l.0341E+OO 
1. 8231E+OO 
4. 5049E-02 

-5.8343E-02 
5. 6969E-01 
1. 8826E+OO 
7. 5341E-01 
1. 3627E-01 
8.7951E-02 

-6.0851E-02 
>12 Halflives 
>12 Halflives 

2.3837E+OO 
>12 Halflives 

8.8312E-02 

D E S I N 
uncertainty 

counting 
pCi/g 

7.4286E-01 
2.7915E+OO 
5.0879E-01 -
4. 5107E-01 
1. 2582E-01 
1. 3915E-01 
2.0866E-01 
O.OOOOE+OO 
6.0869E+OO 
1. 7063E+Ol 
1. 7762E-01 
8.6455E-02 
1. 8381E-01 
3. 3165E+OO 
1. 7100E-01 
3. 5191E+OO 
1. 6362E-01 
2.5719E-01 
9.1775E+Ol 
4.4336E-01 
2.5296E+02 
2. 4600E-01 
1. 5121E+OO 
1. 8645E+OO 
2.2142E-01 
1. 2489E-01 

S A M P L E 
2 sigma 

Total 
pci/g 

7.4463E-01 
2.7925E+OO 
5.0958E-01 
4. 5289E-01 
1. 2586E-01 
1. 3915E-01 
2.0872E-01 
O.OOOOE+OO 
6.0875E+OO 
1. 7064E+Ol 
1. 7790E-01 
8.6483E-02 
1. 8385E-01 
3.3432E+OO 
1. 7101E-01 
3. 5331E+OO 
l.6371E-01 
2.5873E-01 
9.1794E+Ol 
4.4340E-01 
2.5296E+02 
2.4647E-01 
1. 5129E+OO 
l.8656E+OO 
2.2145E-01 
1. 2491E-01 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 13:05:10 Page 3 
Energy Laboratory Spectrum name: c12110989.3.Anl 

Eu-152 #A -1.0790E-01 -1.0819E-01 8.3014E+02 
Na-22 #A -2.0212E-02 -2.0494E-02 2.8221E+02 

Page 2 

8.3014E+02 
2. 8221E+02 
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zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 F 

3.0638E-01 
9.4222E-02 
1. 5363E-01 
5.5640E-01 
O.OOOOE+OO 
2.4417E-01 
6.0119E+OO 

Cl2110989. 3 
3.2333E-01 3.1532E-01 
9.4546E-02 l.1571E-01 
2.1467E-01 l.9914E-01 
7.1196E-01 8.7448E-01 
O.OOOOE+OO O.OOOOE+OO 
l.8445E+Ol 4.9922E+Ol 

>12 Halflives 2.6793E+OO 

3.1544E-01 
1.1574E-01 
1. 9932E-01 
8.7493E-01 
O.OOOOE+OO 
4.9927E+Ol 
2.6885E+OO 

# - All peaks for activity calculation had bad shape. 
• - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
C - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 2.9276890E+Ol pCi/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 2.9276924E+Ol pci/g 

********* SUMMARY OF DISCARDED 
969.10 - Ra-228 1173.00 - co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

P E A K S 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 

Page 3 
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D 

Cl2110989.4 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 14:44:20 Page 1 
Energy Laboratory Spectrum name: C12110989.4.Anl 

sample description 
C12110989.4 

spectrum Filename: c:\user\cl2110989.4.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 13:06:45 
3598 
3600 

0.05 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
Created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.3Skev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 7992E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 5007E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 7992E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

Cl2110989.4 
ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 14:44:20 Page 2 

Energy Laboratory spectrum name: C12110989.4.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.0734 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 A 
8i-214 F 
Pb-214 
Ir-192 #8 
Sb-124 #8 
Sc-46 #A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
Cs-137 # 
Co-60 #8 
Am-241 #A 
K-40 
U-235 A 
Th-234 # 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #8 
Mn-54 #A 
Tl-208 H 
8i-212 # 
Ra-223 
Pa-234 #A 
Eu-154 A 

pci/g 

1. 3390E+OO 
1. 2197E+OO 
1. 3348E+OO -
1. 2430E+OO 
2.8470E-03 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
3.3552E+OO 
O.OOOOE+OO 
2.7259E-01 
4.6106E-02 
1. 6494E-01 
1. 5498E+Ol 
1. 2336E-01 
1. 3578E+Ol 

-2 .0312E-02 
1.0318E+OO 
1. 6984E+OO 
1. 2127E-01 

1. 3475E+OO 
1. 2198E+OO 
1. 3349E+OO 
1. 2430E+OO 
3.4028E-03 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
3.4193E+OO 
O.OOOOE+OO 
2. 7292E-01 
4.6423E-02 
1. 6495E-01 
1. 5498E+Ol 
1. 2336E-01 
1. 3578E+Ol 

-2.0671E-02 
1.0318E+OO 
6. 5147E+Ol 
6. 2644E-01 

-5.5167E-02 
3.2743E-01 
3.6601E+OO 
7.3971E-01 
1. 5607E-01 
O.OOOOE+OO 

-5.7546E-02 
>12 Halflives 
>12 Halflives 

2.3479E+OO 
>12 Halflives 

O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pci/g 

5. 5432E-01 
2.8307E+OO 
5.4030E-01 ,-, 
4.9418E-01 
1. 8325E-02 
2.0920E+02 
6.4034E+02 
O.OOOOE+OO 
6.9393E+OO 
2.5670E+04 
1. 8248E-01 
4.2575E-02 
2.6442E-01 
3.5929E+OO 
1. 4123E-01 
3.6706E+OO 

-2. 4130E-01 
2.4812E-01 
9.4488E+Ol 
7.4918E-01 

-5.1990E-01 
1. 5970E-01 
1. 9630E+OO 
1. 7096E+OO 
2.5745E-01 
3.9249E+02 

S A M P L E 
2 sigma 

Total 
pci/g 

5.5548E-01 
2.8308E+OO 
5.4147E-01 
4.9529E-01 
1. 8325E-02 
2.0920E+02 
6.4034E+02 
O.OOOOE+OO 
6.9398E+OO 
2.5670E+04 
1. 8262E-01 
4.2593E-02 
2.6445E-01 
3.6165E+OO 
1. 4127E-01 
3.6915E+OO 

-2. 4130E-01 
2.4971E-01 
9.4504E+Ol 
7.4936E-01 

-5 .1990E-01 
1. 5994E-01 
1. 9655E+OO 
1. 7107E+OO 
2. 5748E-01 
3.9249E+02 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 14:44:20 Page 3 
Energy Laboratory Spectrum name: c12110989.4.Anl 

Eu-152 #A l.3863E-01 1.3901E-01 2.8651E-01 
Na-22 #A -2.0385E-02 -2.0670E-02 2.1468E+02 

Page 2 

2.8654E-01 
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Zn-65 A 
Ba-133 #A 
Ru-103 #F 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #F 

2.1447E-01 
6.1859E-02 
1. 9707E-01 
4. 9513E-01 
O.OOOOE+OO 
1.1839E-01 
6.8051E+OO 

C12110989.4 
2.2638E-01 2.6816E-01 
6.2072E-02 6.4024E-02 
2.7563E-01 2.1657E-01 
6.3400E-01 8.6621E-01 
O.OOOOE+OO O.OOOOE+OO 
9.0522E+OO 2.8280E+Ol 

>12 Halflives 3.0776E+OO 

2.6823E-01 
6.4045E-02 
2.1684E-01 
8.6656E-01 
O.OOOOE+OO 
2.8282E+Ol 
3.0879E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.0107819E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 keV) 3.0107819E+Ol pci/g 

********* 5 UM MARY OF DI 5 CARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 
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Cl2110989. 5 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 15:50:36 Page 1 
Energy Laboratory Spectrum name: c12110989.5.Anl 

sample description 
C12110989. 5 

spectrum Filename: c:\User\C12110989.5.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 14:48:01 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.Clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Fil es 
Main analysis library: 
Library Match Width: 

Analysis parameters 
Analysis engine: 
Start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 keV/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 C 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 8677E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4456E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 8677E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

C12110989. 5 
ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 15:50:36 Page 2 

Energy Laboratory spectrum name: c12110989.5.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1828 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 A 
Bi -214 C 
Pb-214 
Ir-192 #B 
Sb-124 F 
sc-46 A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 #H 
Bi -212 #A 
Ra-223 
Pa-234 #A 
Eu-154 A 

pci/g 

1.1737E+OO 1.1811E+OO 
2.6708E+OO 2.6709E+OO 
1.2365E+OO.-- 1.2365E+OO 
1.3018E+OO 1.3018E+OO 
3.6569E-03 4.3737E-03 
2.7648E-01 3.4456E-01 
3.1022E-02 3.6334E-02 
O.OOOOE+OO O.OOOOE+OO 
4.8903E+OO 4.9841E+OO 
O.OOOOE+OO O.OOOOE+OO 
l.3294E-01 l.3310E-01 

-2.2370E-02 -2.2525E-02 
3.7963E-02 3.7967E-02 
1.5355E+Ol 1.5355E+Ol 
4.3521E-02 4.3521E-02 
8.5798E+OO 8.5798E+OO 

-3.1508E-02 -3.2067E-02 
9.8568E-01 9.8568E-01 
l.4649E+OO 5.6951E+Ol 

-l.9392E-02 -l.0078E-01 
-3.8982E-02 -4.0669E-02 

4.2364E-01 >12 Halflives 
l.3126E+OO >12 Halflives 
l.1875E+OO 3.7854E+OO 
1.4693E-02 >12 Halflives 
8.0456E-02 8.0788E-02 

D E S I N 
uncertainty 

counting 
pci/g 

6. 5189E-01 
2.5987E+OO 
4.1092E-01 ,--
3. 7944E-01 
3.4929E-02 
2.2350E-01 
4.0791E-02 
O.OOOOE+OO 
6.3391E+OO 
2.5828E+04 
1. 2203E-01 

-1. 1848E-01 
1.1570E-01 
3.5436E+OO 
1. 4278E-01 
2.6295E+OO 
2.0431E+02 
2.2974E-01 
8. 3577E+Ol 
7.1483E+02 

-6.8570E-01 
1. 9720E-01 
1. 2224E+OO 
2.9928E+OO 
1. 4140E-01 
9.9917E-02 

SAMPLE 
2 sigma 

Total 
pci/g 

6.5265E-01 
2.5996E+OO 
4.1224E-01 
3.8102E-01 
3.4929E-02 
2.2369E-01 
4.0803E-02 
O.OOOOE+OO 
6.3401E+OO 
2. 5828E+04 
1. 2208E-01 

-1.1848E-01 
1. 1570E-01 
3.5671E+OO 
1. 4279E-01 
2.6412E+OO 
2. 0431E+02 
2. 3131E-01 
8. 3591E+Ol 
7.1483E+02 

-6. 8570E-01 
1. 9752E-01 
1. 2229E+OO 
2.9945E+OO 
1. 4140E-01 
9.9940E-02 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 15:50:36 Page 3 
Energy Laboratory spectrum name: C12110989.5.Anl 

Eu-152 #A 4.6640E-01 4.6767E-01 2.8135E-01 2.8163E-01 
Na-22 #A -1.4530E-02 -1.4735E-02 -8.3283E-02 -8.3283E-02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 B 
Pa-234 #B 

3.6617E-02 
2.4968E-02 
O.OOOOE+OO 
1.0600E-01 
O.OOOOE+OO 
3.7409E-01 
O.OOOOE+OO 

C12110989.S 
3.8657E-02 2.2080E-01 
2.5054E-02 l.1313E-01 
O.OOOOE+OO 1.3711E+02 
l.3585E-01 7.8933E-01 
O.OOOOE+OO O.OOOOE+OO 
2.906SE+Ol 3.7053E+Ol 

>12 Halflives l.3106E+04 

2.2080E-01 
1.1314E-01 
1. 3711E+02 
7.8935E-01 
O.OOOOE+OO 
3. 7071E+Ol 
1. 3106E+04 

# - All peaks for activity calculation had bad shape. 
• - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 2.7459026E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 2.7459084E+Ol pci/g 

********* SUMMARY OF DISCARDED PE AK S ********* 
969.10 - Ra-228 1120.28 - Bi-214 1173.00 + co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 
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D 

C12110989.6 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 16:53:35 Page 1 
Energy Laboratory Spectrum name: C12110989.6.Anl 

sample description 
Cl2110989. 6 

Spectrum Filename: c:\User\C12110989.6.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 15:51:41 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetl_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 C 1980.03kev) 
20.000% 

3 
1. 8594E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 4521E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1.8594E+02) 

best method (based on spectrum). 

12.000 
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D 

C12110989.6 
ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 16:53:35 Page 2 

Energy Laboratory Spectrum name: C12110989.6.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): 
Geometry correction: 

NO 

Random summing: 
NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1040 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 A 
Bi-214 F 
Pb-214 
Ir-192 #B 
Sb-124 #B 
sc-46 A 
Pb-210 # 
Th-228 A 
Th-230 #A 
cs-137 
Co-60 #B 
Am-241 #A 
K-40 
U-2 35 A 
Th-234 B 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 #H 
Bi -212 
Ra-223 A 
Pa-234 #A 
Eu-154 #A 

pci/g 

1.1790E+OO 1.1865E+OO 
l.8794E+OO l.8795E+OO 
8.5459E-01.,-- 8.5461E-01 
l.0302E+OO l.0302E+OO 
1.7447E-02 2.0876E-02 
4.1245E-03 5.1426E-03 
2.1039E-01 2.4651E-01 
O.OOOOE+OO O.OOOOE+OO 
l.6431E+OO l.6746E+OO 
2.0029E+OO 2.0029E+OO 
3.4260E-01 3.4301E-01 
6.5626E-03 6.6080E-03 

-l.7930E-02 -l.7931E-02 
1.2886E+Ol 1.2886E+Ol 
2.9523E-02 2.9523E-02 
l.1548E+OO 1.1548E+OO 
8.2303E-02 8.3767E-02 
l.0846E+OO 1.0846E+OO 
1.6179E+OO 6.3433E+Ol 
1.0085E-01 5.2614E-01 

-3.5600E-02 -3.7145E-02 
6.0254E-01 >12 Halflives 
2.5783E+OO >12 Halflives 
7.0117E-01 2.2411E+OO 
2.1113E-01 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pCi/g 

4.6089E-01 
2.4405E+OO 
5. 0141E-01.,--
3. 6017E-01 
7.3378E-02 
2.7694E-02 
1. 8275E-01 
O.OOOOE+OO 
5.3089E+OO 
8.8674E+OO 
1. 2180E-01 
l.1375E-01 
2.6261E+02 
2.9719E+OO 
1. 4115E-01 
2.8216E+OO 
8.8878E-02 
2.2906E-01 
8 .1025E+Ol 
8.6265E-01 

-1. 3655E-01 
2.2973E-01 
1. 4041E+OO 
1. 8914E+OO 
3.0700E-01 
1. 9530E+03 

SAMPLE 
2 sigma 

Total 
pci/g 

4.6197E-01 
2. 4410E+OO 
5.0193E-01 
3. 6121E-01 
7.3380E-02 
2.7694E-02 
1. 8287E-01 
O.OOOOE+OO 
5.3090E+OO 
8.8675E+OO 
1. 2214E-01 
l.1375E-01 
2.6261E+02 
2.9916E+OO 
1. 4115E-01 
2.8218E+OO 
8.8906E-02 
2.3095E-01 
8 .1042E+Ol 
8. 6277E-01 

-1. 3655E-01 
2.3029E-01 
1. 4058E+OO 
1. 892 3E+OO 
3.0705E-01 
1. 95 30E+03 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 16:53:35 Page 3 
Energy Laboratory Spectrum name: cl2110989.6.Anl 

Eu-152 #A 
Na-22 #A 

3.6941E-01 
9.5688E-02 

3.7042E-01 2.4964E-01 
9.7036E-02 1.2581E-01 

Page 2 
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Zn-65 A 
Ba-133 #A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 F 

1. 3760E-01 
1. 3506E-01 
1.1310E-01 
4.2587E-02 
O.OOOOE+OO 
1. 2372E-01 
S.5025E+OO 

C12110989.6 
l.4528E-01 2.2354E-01 
1.3553E-01 l.1341E-01 
l.5851E-01 l.9352E-01 
S.4613E-02 2.7246E-01 
0.0000E+OO O.OOOOE+OO 
9.7100E+OO 4.5926E+Ol 

>12 Halflives 2.4818E+OO 

2.2357E-01 
1.1346E-01 
1. 9362E-01 
2. 7247E-01 
O.OOOOE+OO 
4. 5927E+Ol 
2.4902E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but act1v1ty < MDA. 
B - Activity< MDA and failed test. 
C - Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity ( 48. 3 to 1980. O kev) 1. 4313614E+Ol pci /g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 1.4314028E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 

= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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0 

C12110989.7 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 21:06:48 Page 1 
Energy Laboratory Spectrum name: C12110989.7.Anl 

sample description 
Cl2110989.7 

Spectrum Filename: c:\user\C12110989.7.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 16:55:14 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetl__llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0.500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 8417E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4660E-01 
Nureg 4.16 

1.0000000E+OO 
1.0000000E+OO 
0.000% 

1. 8417E+02) 

best method (based on spectrum). 

12.000 
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D 

Cl2110989. 7 
ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 21:06:48 Page 2 

Energy Laboratory spectrum name: C12110989.7.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.1057 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 #A 
Ra-226 A 
Bi-214 C 
Pb-214 
Ir-192 #B 
Sb-124 #F 
Sc-46 A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
Cs-137 # 
Co-60 #B 
Am-241 A 
K-40 
U-235 A 
Th-234 
cs-134 # 
Pb-212 
Ra-224 A 
I-131 #F 
Mn-54 #A 
Tl-208 H 
Bi-212 #A 
Ra-223 # 
Pa-234 # 
Eu-154 #A 

-4.1997E-03 -4.2264E-03 
2.3584E+OO 2.3585E+OO 
1. 4080E+OO ~ 1. 4081E+OO 
1.2571E+OO 1.2571E+OO 
9.2711E-02 l.1098E-01 
2.4707E-01 3.0822E-01 
2.7197E-01 3.1878E-01 
O.OOOOE+OO O.OOOOE+OO 
2.8732E+OO 2.9285E+OO 
9.7066E+OO 9.7066E+OO 
2.0056E-01 2.0081E-01 
5.7869E-02 5.8271E-02 
4.4788E-02 4.4791E-02 
1.4466E+Ol l.4466E+Ol 
9.6460E-02 9.6460E-02 
9.9701E+OO 9.9701E+OO 
3.lll?E-01 3.1672E-01 
1.0SOOE+OO 1.0SOOE+OO 
3.8043E-01 l.5042E+Ol 
l.4640E-01 7.6666E-01 
3.9454E-02 4.ll?OE-02 
4.2962E-01 >12 Halflives 
2.8364E-01 >12 Halflives 
1.1207E+OO 3.5917E+OO 
4.4380E-01 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pci/g 

-2.8581E-03 
2. 6338E+OO,, 
5.1216E-01 
4.1343E-01 
1. 2942E-01 
2. 2961E-01 
2.3818E-01 
O.OOOOE+OO 
S.8973E+OO 
1. 5601E+Ol 
9.5255E-02 
5.8825E-02 
1. 2642E-01 
3.1536E+OO 
1. 3989E-01 
3.2284E+OO 
1. 8246E-01 
2.4609E-01 
8.9847E+Ol 
5. 4823E-01 
1. 2913E-01 
1. 6508E-01 
7 .0187E-01 
2.5796E+OO 
2.9334E-01 
2.3042E+03 

S A M P L E 
2 sigma 

Total 
pci/g 

-2.8603E-03 
2.6345E+OO 
5 .1353E-01 
4.1478E-01 
1. 2945E-01 
2.2976E-01 
2.3833E-01 
O.OOOOE+OO 
S.8977E+OO 
1. 5603E+Ol 
9.5405E-02 
5.8846E-02 
1. 2642E-01 
3.1770E+OO 
1. 3991E-01 
3. 2412E+OO 
1. 8265E-01 
2.4775E-01 
8.9848E+Ol 
5. 4861E-01 
1. 2913E-01 
1. 6547E-01 
7. 0191E-01 
2. 5814E+OO 
2.9358E-01 
2.3042E+03 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 21:06:48 Page 3 
Energy Laboratory spectrum name: c12110989.7.Anl 

Eu-152 A 
Na-22 #A 

1. 4870E-01 
7.8483E-02 

1.4911E-01 2.1891E-01 
7.9591E-02 1.0345E-01 

Page 2 
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Zn-65 A 
Ba-133 #A 
Ru-103 #F 
Be-7 #B 
I-125 # 
Tl-201 #F 
Pa-234 B 

1. 4204E-01 
9.4014E-02 
1. 3809E-01 
1. 2899E-01 
O.OOOOE+OO 
8.0499E-01 
6.000SE-01 

Cl2110989.7 
l.4999E-01 2.3897E-01 
9.4340E-02 9.7126E-02 
l.9367E-01 l.3966E-01 
l.6551E-01 5.7334E-01 
O.OOOOE+OO O.OOOOE+OO 
6.3815E+01 4.5525E+Ol 

>12 Halflives 2.4604E+OO 

2. 3900E-01 
9.7159E-02 
1. 3986E-01 
5.7338E-01 
O.OOOOE+OO 
4. 5594E+Ol 
2.4605E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 2.8151522E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 2.8151581E+Ol pci/g 

********* SUMMARY OF DISCARDED 
969.10 + Ra-228 1120.28 - Bi-214 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enOUQh to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
Supervisor 

Laboratory: Energy Laboratory 
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C12110989.8 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 22:12:03 Page 1 
Energy Laboratory Spectrum name: C12110989.8.Anl 

sample description 
C12110989.8 

Spectrum Filename: c:\User\C12110989.8.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 21:09:33 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 9193E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4068E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 9193E+02) 

best method (based on spectrum). 

12.000 
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D 

C12110989.8 
ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 22:12:03 Page 2 

Energy Laboratory Spectrum name: C12110989.8.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 

status 
YES 
YES 
NO 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): 
Geometry correction: 

NO 

Random summing: 
NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.0941 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 
Ra-226 A 
Bi-214 C 
Pb-214 
Ir-192 #B 
Sb-124 #F 
Sc-46 
Pb-210 # 
Th-228 #A 
Th-230 #A 
Cs-137 # 
Co-60 #B 
Am-241 #A 
K-40 
U-235 
Th-234 # 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 H 
Bi -212 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

1.3774E+OO 1.3862E+OO 
2.1930E+OO 2.1930E+OO 
l.1066E+OO ~ l.1066E+OO 
l.1129E+OO l.1129E+OO 
9.7859E-03 l.1733E-02 
2.1577E-01 2.6972E-01 
2.9071E-01 3.4124E-01 
O.OOOOE+OO O.OOOOE+OO 
9.0465E-01 9.2224E-01 
6.2095E+OO 6.2095E+OO 
4.2820E-01 4.2872E-01 
l.2398E-01 l.2485E-01 
2.0SSOE-02 2.0852E-02 
1.3882E+Ol 1.3882E+Ol 
4.3484E-01 4.3484E-01 
1.8566E+Ol 1.8566E+Ol 

-3.0661E-02 -3.1213E-02 
1.0928E+OO 1.0928E+OO 
1.2872E+OO S.2645E+Ol 

-1.8870E-02 -1.0034E-01 
-3.4825E-03 -3.6354E-03 
6.3790E-01 >12 Halflives 
3.1978E+OO >12 Halflives 

-8.9358E-02 -2.8946E-01 
2.5696E-01 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pCi/g 

4.9505E-01 
3.3257E+OO 
3. 7258E-Ol~ 
4.0356E-01 
6.7496E-02 
2 .1301E-01 
1. 7025E-01 
O.OOOOE+OO 
6.4619E+OO 
1. 3630E+Ol 
2.0766E-01 
9. 7710E-02 
9.1485E-02 
3.0261E+OO 
1. 7527E-01 
3.6583E+OO 
1. 9887E+02 
2.3874E-01 
8. 5424E+Ol 
8.2079E+02 

-l.0485E-01 
2 .1206E-01 
1. 7054E+OO 
2.8165E+03 
3.6828E-01 
1. 6772E+03 

SAMPLE 
2 sigma 

Total 
pci/g 

4.9643E-01 
3.3262E+OO 
3.7374E-01 
4.0465E-01 
6.7497E-02 
2 .1313E-01 
1. 7049E-01 
O.OOOOE+OO 
6.4620E+OO 
1. 3631E+01 
2.0797E-01 
9.7767E-02 
9.1486E-02 
3.0486E+OO 
1. 7566E-01 
3.6974E+OO 
1.9887E+02 
2.4059E-01 
8.5435E+Ol 
8.2079E+02 

-1. 0485E-01 
2.1274E-01 
1. 7075E+OO 
2.8165E+03 
3.6834E-01 
1. 6772E+03 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 22:12:03 Page 3 
Energy Laboratory Spectrum name: C12110989.8.Anl 

Eu-152 #A -1.0201E-01 -1.0229E-01 7.8490E+02 
Na-22 # l.4488E-01 l.4695E-01 l.0030E-01 

Page 2 

7.8490E+02 
1. 0038E-01 
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Zn-65 A 
Ba-133 #A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 

4.2831E-02 
-1. 6591E-02 
-2.5482E-03 
9.9021E-01 
O.OOOOE+OO 
6.1263E-01 
8. 6313E+OO 

Cl2110989.8 
4.5251E-02 l.9843E-01 

-l.6649E-02 l.7758E+02 
-3.5851E-03 -3.2508E-02 

l.2735E+OO l.3175E+OO 
O.OOOOE+OO O.OOOOE+OO 
5.0559E+Ol 6.0227E+Ol 

>12 Halflives 2.9388E+OO 

l.9844E-01 
1. 7758E+02 

-3.2509E-02 
1. 3184E+OO 
O.OOOOE+OO 
6.0260E+Ol 
2.9561E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.5760269E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.5760319E+Ol pci/g 

********* 5 UM MARY OF DI 5 CARDED 
1120.28 - Bi-214 1173.00 - Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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C12110989.9 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 23:20:02 Page 1 
Energy Laboratory spectrum name: c12110989.9.Anl 

sample description 
C12110989.9 

Spectrum Filename: c:\user\C12110989.9.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 22:14:36 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0.500 

wan32 G53W2.06 
200 C 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 7963E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 5031E-01 
Nu reg 4 .16 

1. OOOOOOOE+OO 
1.0000000E+OO 
0.000% 

1. 7963E+02) 

best method (based on spectrum). 

12.000 
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C12110989.9 
ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 23:20:02 Page 2 

Energy Laboratory spectrum name: c12110989.9.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES OlllOSbkglOOOmindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): 
Geometry correction: 

NO 

Random summing: 
NO 
YES slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1059 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 A 
Bi-214 F 
Pb-214 
Ir-192 #B 
Sb-124 #B 
sc-46 A 
Pb-210 # 
Th-228 A 
Th-230 #A 
cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 
U-235 #A 
Th-234 #F 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 H 
Bi -212 # 
Ra-223 #A 
Pa-234 #A 
Eu-154 A 

pci/g 

1.3962E+OO l.4052E+OO 
3.4633E+OO 3.4634E+OO 
l.0606E+OO~ l.0606E+OO 
1.1681E+OO l.1681E+OO 
2.7565E-02 3.3065E-02 
5.1232E-02 6.4074E-02 
9.9886E-03 l.1729E-02 
O.OOOOE+OO O.OOOOE+OO 
1.0623E+OO l.0830E+OO 
3.1099E-01 3.1099E-01 

-l.7870E-02 -l.7892E-02 
-2.3259E-02 -2.3423E-02 

9.1054E-02 9.1061E-02 
1.9808E+Ol l.9808E+Ol 

-3.9419E-02 -3.9419E-02 
9.4856E+OO 9.4856E+OO 

-3.2761E-02 -3.3352E-02 
1.1218E+OO l.1218E+OO 
1.2876E+OO 5.3123E+Ol 
2.9034E-02 l.5498E-01 
1.6560E-01 l.7289E-01 
S.OlSSE-01 >12 Halflives 
2.8989E+OO >12 Halflives 
2.6730E-01 8.6823E-01 
1.3765E-01 >12 Halflives 
O.OOOOE+OO 0.0000E+OO 

D E S I N 
uncertainty 

counting 
pci/g 

S.9698E-01 
2. 7207E+OO 
4. 1420E-01,....-
3. 7634E-01 
8.4003E-02 
1. 4486E-01 
2.8193E-02 
O.OOOOE+OO 
6.6160E+OO 
3. 4770E+OO 
2.2380E+02 

-1. 2321E-01 
1. 5095E-01 
3.7088E+OO 

-2.SSOSE-01 
4.1481E+OO 
2.1250E+02 
2.4594E-01 
8.8275E+Ol 
5 .1904E-01 
1. 6177E-01 
1. 8936E-01 
1. 9602E+OO 
2.0410E+OO 
2 .0157E-01 
2.0387E+03 

S A M P L E 
2 sigma 

Total 
pci/g 

S.9815E-01 
2. 7222E+OO 
4.1516E-01 
3. 7762E-01 
8.4007E-02 
1. 4487E-01 
2.8195E-02 
O.OOOOE+OO 
6.6161E+OO 
3.4770E+OO 
2.2380E+02 

-1. 2321E-01 
1. 5097E-01 
3.7461E+OO 

-2.SSOSE-01 
4.1572E+OO 
2.1250E+02 
2. 4783E-01 
8.8286E+Ol 
5 .1906E-01 
1. 6184E-01 
1. 8983E-01 
1. 9618E+OO 
2.0411E+OO 
2. 0161E-01 
2.0387E+03 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 18-DEC-2012 23:20:02 Page 3 
Energy Laboratory spectrum name: c12110989.9.Anl 

Eu-152 #A 3.8672E-01 3.8779E-01 4.0587E-01 4.0600E-01 
Na-22 #A -1.5108E-02 -1.5324E-02 -8.6613E-02 -8.6614E-02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #F 

1. 3112E-01 
-1. 7727E-02 
6.1259E-02 

-2.2042E-02 
O.OOOOE+OO 
2 .1819E-01 
7.4860E+OO 

C12110989.9 
l.3855E-01 2.6226E-01 

-1.7789E-02 l.8974E+02 
8.6255E-02 l.6942E-01 

-2.8363E-02 -l.3766E-01 
O.OOOOE+OO O.OOOOE+OO 
1.8193E+01 4.3870E+Ol 

>12 Halflives 3.1454E+OO 

2.6229E-01 
1. 8974E+02 
1. 6945E-01 

-1. 3766E-01 
O.OOOOE+OO 
4. 3876E+Ol 
3.1576E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but act1v1ty < MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 2.2097548E+Ol pCi/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 2.2097574E+Ol pci/g 

********* SUMMARY OF DISCARDED 
969.10 - Ra-228 1173.00 + co-60 

- Peak is part of a multi\'let and this area went 
negative during deconvo ution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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C12110989.10 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 00:24:27 Page 1 
Energy Laboratory Spectrum name: C12110989.10.Anl 

sample description 
C12110989.10 

Spectrum Filename: c:\User\cl2110989.10.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

18-Dec-2012 23:22:23 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 7731E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 5228E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 7731E+02) = 

best method (based on spectrum). 

12.000 
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C12110989.10 
ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 00:24:27 Page 2 

Energy Laboratory Spectrum name: c12110989.10.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.0651 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pCi/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 # 
Ra-226 #A 
Bi-214 
Pb-214 
Ir-192 B 
Sb-124 #F 
Sc-46 #A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
Cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 # 
U-235 A 
Th-234 # 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 F 
Mn-54 # 
Tl-208 H 
Bi-212 # 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

1.9288E+OO l.9412E+OO 
O.OOOOE+OO O.OOOOE+OO 
1. 5241E+OO,... 1. 5241E+OO 
1.4454E+OO 1.4455E+OO 
l.2422E-01 1.4907E-01 
l.9896E-01 2.4897E-01 
O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO O.OOOOE+OO 
2.4345E+OO 2.4821E+OO 
O.OOOOE+OO O.OOOOE+OO 
9.6906E-02 9.7025E-02 
5.1167E-02 S.1527E-02 
4.4343E-02 4.4346E-02 
l.7210E+01 l.7210E+Ol 
1.0457E-01 l.0457E-01 
l.2052E+Ol 1.2052E+Ol 
l.2933E-02 l.3167E-02 
1.2060E+OO l.2060E+OO 
2.1856E+OO 9.0987E+Ol 
2.7962E-01 l.4987E+OO 
2.2930E-01 2.3942E-01 
6.4327E-01 >12 Halflives 
2.2375E+OO >12 Halflives 

-8.6518E-02 -2.8183E-01 
2.8084E-02 >12 Halflives 
1.8002E-01 1.8077E-01 

D E S I N 
uncertainty 

counting 
pci/g 

6.3494E-01 
1. 2096E+04 
5 .1246E-OY 
4.1577E-01 
1. 3885E-01 
1. 9724E-01 
4.1946E+02 
O.OOOOE+OO 
6.1572E+OO 
2.5449E+04 
1.0380E-01 
7.4790E-02 
1. 7459E-01 
3.4925E+OO 
1. 9289E-01 
3.4494E+OO 
7. 5642E-02 
2.SBOlE-01 
9.8066E+Ol 
6.7022E-01 
1. 4595E-01 
1. 9673E-01 
1. 5119E+OO 

-8.9293E+OO 
2.4025E-01 
1. 8077E-01 

S A M P L E 
2 sigma 

Total 
pci/g 

6.3704E-01 
1. 2096E+04 
S.1406E-01 
4.1754E-01 
1. 3890E-01 
1. 9735E-01 
4.1946E+02 
O.OOOOE+OO 
6.1574E+OO 
2.5449E+04 
1.0383E-01 
7.4803E-02 
1. 7459E-01 
3.5224E+OO 
1. 9291E-01 
3.4669E+OO 
7.5643E-02 
2.6010E-01 
9. 8096E+Ol 
6. 7141E-01 
1. 4609E-01 
1. 9747E-01 
1. 5131E+OO 

-8.9293E+OO 
2.4026E-01 
1. 8084E-01 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 00:24:27 Page 3 
Energy Laboratory Spectrum name: C12110989.10.Anl 

Eu-152 #A 1.0916E-01 1.0946E-01 1.7245E-01 
Na-22 #A -2.0685E-02 -2.0981E-02 4.5565E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 F 

3. 0714E-01 
S.4069E-02 
S.3786E-02 
O.OOOOE+OO 
O.OOOOE+OO 
1. 4416E-02 
4.2314E+OO 

Cl2110989 .10 
3.2458E-01 2.5069E-01 
S.4259E-02 8.4959E-02 
7.5796E-02 9.8256E-02 
O.OOOOE+OO 1.5204E+03 
O.OOOOE+OO O.OOOOE+OO 
1.2150E+OO 9.3324E+OO 

>12 Halflives 2.6573E+OO 

2.5084E-01 
8.4971E-02 
9.8301E-02 
1. 5204E+03 
O.OOOOE+OO 
9.332SE+OO 
2.6619E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.3438297E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.3438366E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 - co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enou9h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 
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D 

Cl2110989. lODUP 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 01:33:33 Page 1 
Energy Laboratory Spectrum name: C12110989.10DUP.Anl 

sample description 
Cl2110989. lODUP 

spectrum Filename: c:\User\C12110989.10DUP.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

19-Dec-2012 00:26:39 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
Uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-o. 292 kev 
0.243 kev/channel 

-4.957E-09 keV/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 7731E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 5228E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 7731E+02) = 

best method (based on spectrum). 

12.000 

Page 1 
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0 

Cl2110989.10DUP 
ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 01:33:33 Page 2 

Energy Laboratory Spectrum name: C12110989.10DUP.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): 
Geometry correction: 

NO 

Random summing: 
NO 
YES slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.0996 

***** 
Nuclide 

S U M M A R Y 
Time of Count 

Activity 
pCi/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 #A 
Ra-226 A 
Bi-214 
Pb-214 
Ir-192 #F 
Sb-124 #B 
Sc-46 A 
Pb-210 # 
Th-228 #A 
Th-230 A 
Cs-137 #A 
Co-60 #B 
Am-241 # 
K-40 
U-235 A 
Th-234 
cs-134 #A 
Pb-212 
Ra-224 #A 
I-131 #F 
Mn-54 #A 
Tl-208 H 
Bi-212 #A 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

1.0527E+OO 
2.5349E+OO 
1. 5282E+00,--
1. 3490E+OO 
1. 7334E-01 
O.OOOOE+OO 
7.SSOSE-02 
O.OOOOE+OO 
1. 2056E+OO 
1.1973E+Ol 
2. 4606E-01 
6. 7774E-02 
2.5229E-01 
1. 5866E+Ol 
2.4487E-02 
8. 5120E+OO 
1. 5969E-01 
1.0445E+OO 

1.0596E+OO 
2.5349E+OO 
1. 5283E+OO 
1.3490E+OO 
2.0810E-01 
O.OOOOE+OO 
8.8729E-02 
O.OOOOE+OO 
1. 2292E+OO 
1.1973E+Ol 
2.4636E-01 
6.8252E-02 
2.5231E-01 
1. 5866E+Ol 
2.4487E-02 
8. 5120E+OO 
1. 6258E-01 
1. 0445E+OO 

-1. 0160E-01 
2. 0777E-01 

-5.2250E-02 
4.5927E-01 
1. 9655E+OO 
1. 9933E-01 
1. 3375E-02 
O.OOOOE+OO 

-4.2660E+OO 
l.1179E+OO 

-5.4560E-02 
>12 Halflives 
>12 Halflives 

6.5108E-01 
>12 Halflives 

O.OOOOE+OO 

D E S I N 
Uncertainty 

counting 
pci/g 

5.3807E-01 
2.7433E+OO 
S.4683E-01,.... 
4.4636E-01 
1.8819E-01 
1. 3499E+02 
2 .1486E-01 
O.OOOOE+OO 
5. 7778E+OO 
1. 5891E+Ol 
2.1939E-01 
8.1930E-02 
2.4902E-01 
3.3607E+OO 
1. 6606E-01 
2.7474E+OO 
1. 7033E-01 
2.6731E-01 

-2.9567E+02 
7 .1919E-01 

-5.8324E-01 
2 .1982E-01 
1. 6973E+OO 
1.6593E+OO 
1. 0772E-01 
O.OOOOE+OO 

S A M P L E 
2 sigma 

Total 
pci/g 

5. 3881E-01 
2.7441E+OO 
S.4834E-01 
4.4780E-01 
1. 8827E-01 
1. 3499E+02 
2.1487E-01 
O.OOOOE+OO 
5.7779E+OO 
1. 5894E+Ol 
2.1949E-01 
8.1951E-02 
2.4909E-01 
3.3871E+OO 
1. 6606E-01 
2.7584E+OO 
1. 7039E-01 
2.6882E-01 

-2.9567E+02 
7 .1981E-01 

-5.8324E-01 
2. 2016E-01 
1. 6981E+OO 
1. 6593E+OO 
l.0773E-01 
O.OOOOE+OO 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 01:33:33 Page 3 
Energy Laboratory Spectrum name: c12110989.10DUP.Anl 

Eu-152 A 2.2875E-01 2.2939E-01 l.4588E-01 
Na-22 #A -2.0685E-02 -2.0982E-02 l.6333E+02 

Page 2 

1. 4601E-01 
1. 6333E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 F 
I-125 # 
Tl-201 #B 
Pa-234 #B 

3.2071E-01 
1.2367E-01 
1.1585E-01 
1. 6078E+OO 
O.OOOOE+OO 
7.2080E-02 
O.OOOOE+OO 

Cl2110989. lODUP 
3.3897E-01 3.2178E-01 
l.2410E-01 l.4064E-01 
l.6338E-01 l.4261E-01 
2.0714E+OO 1.1120E+OO 
O.OOOOE+OO O.OOOOE+OO 
6.1370E+OO 2.1819E+Ol 

>12 Halflives l.4447E+04 

3. 2191E-01 
1. 4068E-01 
1. 4276E-01 
1.llSOE+OO 
O.OOOOE+OO 
2.1820E+Ol 
1. 4447E+04 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 2.8299860E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 2.8299925E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1173.00 - Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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0 

C12110989. 11 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 08:02:40 Page 1 
Energy Laboratory Spectrum name: C12110989.11.Anl 

sample description 
C12110989.11 

Spectrum Filename: c:\user\Cl2110989.11.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

19-Dec-2012 01:36:03 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
Zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman .1 i b 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 C 1980.03kev) 
20.000% 

3 
1. 6879E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 5996E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 6879E+02) 

best method (based on spectrum). 

12.000 

Page 1 



Page 74 of 96

D 

Cl2110989.ll 
ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 08:02:40 Page 2 

Energy Laboratory Spectrum name: C12110989.ll.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy Calibration 
Normalized diff: 0.0790 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 # 
Ra-226 A 
Bi-214 C 
Pb-214 
Ir-192 B 
Sb-124 #B 
Sc-46 A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 #H 
Bi-212 #A 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

1.5196E+OO l.5295E+OO 
2.7335E+OO 2.7336E+OO 
1.5622E+OO~ 1.5623E+OO 
1.5975E+OO l.5975E+OO 
9.1044E-02 l.0935E-01 
6.3611E-02 7.9684E-02 
2.7099E-01 3.1858E-01 
O.OOOOE+OO O.OOOOE+OO 
2.5575E+OO 2.6077E+OO 
9.2673E+OO 9.2673E+OO 
l.7165E-01 1.7186E-01 
5.3751E-02 5.4131E-02 

-3.0882E-04 -3.0885E-04 
1.8962E+Ol l.8962E+Ol 
l.2717E-01 1.2717E-01 
1.2518E+Ol 1.2518E+Ol 

-8.4367E-03 -8.5901E-03 
1.1523E+OO 1.1523E+OO 
9.0452E-01 3.8330E+Ol 
l.3178E-01 7.1197E-01 
3.5215E-02 3.6776E-02 
5.2693E-01 >12 Halflives 

-1.7063E-02 >12 Halflives 
9.3330E-01 3.0574E+OO 
7.4281E-03 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pci/g 

5. 3622E-01 
3.0572E+OO 
6.1919E-Ol-
4. 3118E-01 
1. 2822E-01 
1. 0433E-01 
1. 6411E-01 
O.OOOOE+OO 
5 .0112E+OO 
1. 6429E+Ol 
1. 4839E-01 
7.8569E-02 

-1.2235E-01 
3.7528E+OO 
1. 7738E-01 
3.2265E+OO 

-1. 6496E-01 
2.8291E-01 
1.0407E+02 
8.9682E-01 
1.0621E-01 
2.5233E-01 

-7.3444E-01 
2. 7754E+OO 
1. 8321E-01 
4.1841E+02 

S A M P L E 
2 sigma 

Total 
pci/g 

5.3776E-01 
3.0581E+OO 
6.2058E-01 
4. 3328E-01 
1. 2825E-01 
1. 0435E-01 
1. 6432E-01 
O.OOOOE+OO 
5.0116E+OO 
1. 6430E+Ol 
1. 4846E-01 
7.8583E-02 

-1. 2235E-01 
3.7866E+OO 
1. 7742E-01 
3.2467E+OO 

-1. 6496E-01 
2.8465E-01 
1.0407E+02 
8.9702E-01 
1.0622E-01 
2.5272E-01 

-7.3444E-01 
2. 7766E+OO 
1. 8321E-01 
4.1841E+02 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 08:02:40 Page 3 
Energy Laboratory spectrum name: c12110989.11.Anl 

Eu-152 #A 1.7026E-02 l.7074E-02 6.4566E-02 
Na-22 #A -2.1729E-02 -2.2042E-02 2.2892E+02 

Page 2 
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Zn-65 A 
Ba-133 #A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 

C12110989.11 
l.9787E-01 2.0916E-01 2.7940E-01 
5.9302E-02 5.9512E-02 8.9696E-02 
2.6078E-02 3.6809E-02 l.6092E-01 
l.4075E-01 l.8144E-01 7.6979E-01 
0.0000E+OO O.OOOOE+OO O.OOOOE+OO 
l.0096E-01 8.6906E+OO 4.2219E+Ol 
6.8139E+OO >12 Halflives 2.5588E+OO 

2.7945E-01 
8.9710E-02 
l.6092E-01 
7.6982E-01 
O.OOOOE+OO 
4.2220E+Ol 
2.5712E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.5792305E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.5792381E+Ol pci/g 

********* SUMMARY D F DISCARDED 
1120.28 - Bi-214 1173.00 - Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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D 

C12110989.12 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 09:04:43 Page 1 
Energy Laboratory Spectrum name: c12110989.12.Anl 

sample description 
C12110989 .12 

Spectrum Filename: c:\user\C12110989.12.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

19-Dec-2012 08:03:51 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0. 292 kev 
0.243 kev/channel 

-4.957E-09 keV/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 7715E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 5241E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 7715E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

Cl2110989. 12 
ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 09:04:43 Page 2 

Energy Laboratory spectrum name: cl2110989.12.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

Comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.0880 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 # 
Ra-226 A 
Bi-214 
Pb-214 
Ir-192 #B 
Sb-124 #B 
Sc-46 #A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
Cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 B 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 H 
Bi-212 
Ra-223 #A 
Pa-234 #A 
Eu-154 # 

1. 6707E+OO 
1. 5684E+OO 
1. 3592E+OO ,.--
1. 3025E+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
4.4438E+OO 
2.1129E+Ol 
1. 5995E-01 
7.1061E-02 
3.3488E-02 
2. 0422E+Ol 
2.4324E-01 
4.9057E+OO 
1. 4305E-01 
1. 0172E+OO 
6.5820E-01 
9.1045E-02 

1. 6816E+OO 
1. 5684E+OO 
1. 3592E+OO 
1. 3026E+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.0000E+OO 
4.5323E+OO 
2.1129E+Ol 
1. 6015E-01 
7.1570E-02 
3.3490E-02 
2 .0422E+Ol 
2. 4324E-01 
4.9057E+OO 
1. 4568E-01 
l.0172E+OO 
2.9367E+Ol 
5.0344E-01 

-4.8564E-02 
6.6180E-01 
2.6674E+OO 
2.0974E-01 

-1. 8162E-02 
5.8560E-01 

-5.0747E-02 
>12 Halflives 
>12 Halflives 

6.9839E-01 
>12 Halflives 

5.8811E-01 

D E S I N 
uncertainty 

counting 
pci/g 

5. 3347E-01 
3.0059E+OO 
4. 7942E-Ol:-
4.0855E-01 
1. 6237E+02 
1. 3560E+02 
6.4323E+02 
O.OOOOE+OO 
6.4235E+OO 
1. 9382E+Ol 
1. 6775E-01 
7.4533E-02 
1. 7804E-01 
3.7908E+OO 
1. 4860E-01 
3.6859E+OO 
1. 5669E-01 
2.6181E-01 
1. 0794E+02 
8.1966E-01 

-3. 5796E-01 
2.4350E-01 
1. 6168E+OO 
2. 5824E+OO 
4.2262E+02 
3. 2623E-01 

S A M P L E 
2 sigma 

Total 
pci/g 

5.3534E-01 
3.0062E+OO 
4.8079E-01 
4.1002E-01 
1. 6237E+02 
1. 3560E+02 
6.4323E+02 
O.OOOOE+OO 
6.4244E+OO 
1. 9388E+Ol 
1. 6780E-01 
7.4557E-02 
1. 7804E-01 
3.8296E+OO 
1. 4874E-01 
3.6886E+OO 
1. 5674E-01 
2.6328E-01 
1. 0794E+02 
8.1977E-01 

-3. 5796E-01 
2.4414E-01 
1. 6183E+OO 
2.5824E+OO 
4. 2262E+02 
3.2660E-01 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 09:04:43 Page 3 
Energy Laboratory Spectrum name: C12110989.12.Anl 

Eu-152 #A 4.1042E-01 4.1158E-01 2.2631E-01 
Na-22 #A -2.0704E-02 -2.lOOSE-02 4.8645E+02 

Page 2 

2.2657E-01 
4.8645E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #F 
I-125 # 
Tl-201 #B 
Pa-234 B 

2.7599E-01 
6.5474E-02 
8.2825E-03 
2.7827E+00 
0.0000E+00 
l.1544E-01 
3.4129E+00 

C12110989.12 
2.9197E-01 2.2994E-01 
6.S?l0E-02 7.6108E-02 
l.1746E-02 5.5096E-02 
3.5999E+00 1.7869E+00 
0.0000E+00 0.0000E+00 
1.0565E+0l 2.4777E+0l 

>12 Halflives 2.8823E+00 

2.3007E-01 
7.6128E-02 
S.5098E-02 
1. 7924E+00 
0.0000E+00 
2.4781E+0l 
2.8851E+00 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity C 48.3 to 1980.0 kev) 2.5771662E+0l pci/g 
Total Decayed Activity C 48.3 to 1980.0 kev) 2.5782698E+0l pci/g 

********* SUMMARY 
1120.28 + Bi-214 

0 F DI 5 CARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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0 

Cl2110989 .13 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 11:40:46 Page 1 
Energy Laboratory Spectrum name: C12110989.13.Anl 

sample description 
C12110989 .13 

Spectrum Filename: c:\user\cl2110989.13.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

19-Dec-2012 10:34:18 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetl_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 keV/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 6987E+02 
2.7000E+0l/( 1.0000E+00* 
1. 5895E-01 
Nureg 4.16 

1.0000000E+00 
1. 0000000E+00 
0.000% 

1. 6987E+02) 

best method (based on spectrum). 

12.000 
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D 

Cl2110989 .13 
ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 11:40:46 Page 2 

Energy Laboratory Spectrum name: C12110989.13.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.0604 

***** 
Nuclide 

SUMMARY 
Time of count 

Activity 
pCi/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 A 
Ra-226 A 
Bi-214 
Pb-214 
Ir-192 #B 
Sb-124 #B 
sc-46 #A 
Pb-210 # 
Th-228 #A 
Th-230 A 
cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 # 
U-235 A 
Th-234 # 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 #A 
Tl-208 H 
Bi-212 #A 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

4.9389E-01 
2.6329E+OO 
2. 959SE+OO .,.--
2. S 504E+OO 
4.8249E-02 
1. 8059E-02 
O.OOOOE+OO 
O.OOOOE+OO 
6.1196E+OO 
1. 4470E+Ol 

-1. 8897E-02 
7.0745E-02 
1. 3606E-01 
1. 7263E+Ol 
1. 3361E-01 
1.169SE+Ol 

-1. 2759E-02 
1. 2402E+OO 
1. 3765E+OO 
1. 9325E-02 

4.9715E-01 
2.6329E+OO 
2.9596E+OO 
2.SSOSE+OO 
S.8154E-02 
2.2720E-02 
O.OOOOE+OO 
O.OOOOE+OO 
6.2421E+OO 
1. 4470E+Ol 

-1. 892 lE-02 
7.1255E-02 
1. 3608E-01 
1. 7263E+Ol 
1. 3361E-01 
1.169SE+Ol 

-1. 2996E-02 
1. 2402E+OO 
6.2656E+Ol 
1. 0783E-01 

-6.2323E-02 
4. 7090E-01 
S.3061E-01 
2. 2406E-01 
4. 5485E-01 
O.OOOOE+OO 

-6.5140E-02 
>12 Halflives 
>12 Halflives 

7.5081E-01 
>12 Halflives 

O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pci/g 

3 .0610E-01 
2.934SE+OO 
S .8998E-01--
4.9255E-01 
1.1386E-01 
6.6886E-02 
8.6053E+02 
O.OOOOE+OO 
7.6587E+OO 
2.3606E+Ol 
2.7520E+02 
8.5534E-02 
1. 9510E-01 
3. 5774E+OO 
1. 6571E-01 
3.4140E+OO 

-1. 5021E-01 
2.9046E-01 
1. 3411E+02 
4. SOlSE-01 
2.7078E+02 
2. 6100E-01 
1. 9883E+OO 
2.23SSE+OO 
4. 5476E-01 
O.OOOOE+OO 

S A M P L E 
2 sigma 

Total 
pci/g 

3.0639E-01 
2.9354E+OO 
5. 9522E-01 
4. 9722E-01 
1.1387E-01 
6.6889E-02 
8.6053E+02 
O.OOOOE+OO 
7. 6601E+OO 
2.3608E+Ol 
2.7520E+02 
8.SSSSE-02 
1. 9512E-01 
3.6068E+OO 
1.657SE-01 
3.4307E+OO 

-1. 502 lE-01 
2.9242E-01 
1. 3412E+02 
4. 5016E-01 
2.7078E+02 
2.6131E-01 
1.9883E+OO 
2.2356E+OO 
4. 5492E-01 
O.OOOOE+OO 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 11:40:46 Page 3 
Energy Laboratory Spectrum name: c12110989.13.Anl 

Eu-152 #A 2.3596E-01 2.3663E-01 2.9479E-01 
Na-22 #A -2.1591E-02 -2.1907E-02 l.7053E+02 
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2.9486E-01 
1. 7053E+02 
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Zn-65 A 
Ba-133 A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 F 

1. 5951E-01 
8.7394E-02 
2.0154E-02 
O.OOOOE+OO 
O.OOOOE+OO 
4.4642E-01 
4.7594E+OO 

C12110989.13 
1.6879E-01 2.4284E-01 
8.7709E-02 1.2063E-01 
2.8636E-02 9.3643E-02 
O.OOOOE+OO 7.9831E+02 
O.OOOOE+OO O.OOOOE+OO 
4.1842E+Ol 4.4729E+Ol 

>12 Halflives 2.7430E+OO 

2.4288E-01 
1. 2065E-01 
9.3650E-02 
7.9831E+02 
O.OOOOE+OO 
4.4759E+Ol 
2.7486E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 keV) 3.5708511E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.5708641E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 + Bi-214 1173.00 & co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 

PE AK S ********* 

$ - Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 

- Peak outside analysis energy range. 
& - calculated peak centroid is not close enough to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 

Page 3 



Page 82 of 96

D 

Cl2110989.14 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 12:49:38 Page 1 
Energy Laboratory spectrum name: C12110989.14.Anl 

sample description 
C12110989.14 

Spectrum Filename: c:\User\C12110989.14.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

19-Dec-2012 11:49:27 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 7668E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 5282E-01 
Nureg 4.16 

1.0000000E+OO 
1. OOOOOOOE+OO 
0.000% 

1. 7668E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

Cl2110989.14 
ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 12:49:38 Page 2 

Energy Laboratory spectrum name: C12110989.14.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acguisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.0799 

***** SUMMARY 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pci/g pci/g 

Ra-228 1. 8296E+OO 1.8417E+OO S.6391E-01 
Ra-226 4.3628E+OO 4.3629E+OO 2.8020E+OO 
Bi-214 C 1.6963E+OO~ 1. 6964E+OO 5. 6965E-Ol-
Pb-214 1. 7365E+OO 1. 7365E+OO 3.7145E-01 
Ir-192 #B S.7986E-03 6.9924E-03 2. 9112E-02 
Sb-124 #B 3.3279E-02 4.1893E-02 7.4032E-02 
Sc-46 A 2.7193E-01 3.2081E-01 2.4244E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 #A 4.9749E+OO S.0747E+OO 7.1640E+OO 
Th-230 #A 6.6401E+OO 6.6401E+OO 1. 4098E+Ol 
cs-137 2.4694E-01 2. 4725E-01 1. 6372E-01 
Co-60 #B -2.6425E-02 -2.6616E-02 -1. 4140E-01 
Am-241 #A 1. 3909E-02 1. 3910E-02 1. 2231E-01 
K-40 1. 8958E+Ol 1. 8958E+Ol 3.6637E+OO 
U-235 #A -1. 8237E-02 -1. 8237E-02 -2. llOOE-01 
Th-234 # 1.1714E+Ol 1.1714E+Ol 3.7284E+OO 
cs-134 #A -2.0684E-02 -2 .1068E-02 -2.2896E-01 
Pb-212 1. 2040E+OO 1. 2040E+OO 2. 7019E-01 
Ra-224 A 6.5983E-01 3.0337E+Ol 1. 2171E+02 
I-131 #F 2.6797E-01 1. 5019E+OO 1.0896E+OO 
Mn-54 #A -1.1268E-02 -1. 1778E-02 -1. llSBE-01 
Tl-208 #H 6.4394E-01 >12 Halflives 2.1866E-01 
Bi-212 #A 1. 0069E-01 >12 Halflives 9.6472E-01 
Ra-223 #A -9. 7071E-02 -3. 2631E-01 2.6009E+03 
Pa-234 #A -1. 8210E-02 >12 Halflives 3. 9330E+02 
Eu-154 #A 4.6838E-02 4.7041E-02 1. 4876E-01 

S A M P L E ***** 
2 sigma 

Total MDA 
pCi/g pci/g 

S.6604E-01 
2.8045E+OO 
S.7144E-01 
3.7432E-01 
2.9112E-02 
7.4040E-02 
2. 4259E-01 
O.OOOOE+OO 
7.1650E+OO 
1. 4099E+Ol 
1. 6385E-01 

-1. 4141E-01 
1. 2231E-01 
3.6983E+OO 

-2.llOOE-01 
3.7437E+OO 

-2.2896E-01 
2. 7217E-01 
1. 2171E+02 
1.0904E+OO 

-1.1159E-01 
2.1933E-01 
9.6472E-01 
2.6009E+03 
3.9330E+02 
1. 4876E-01 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 12:49:38 Page 3 
Energy Laboratory Spectrum name: C12110989.14.Anl 

Eu-152 #A 2.6103E-01 2.6177E-01 2.3612E-01 
Na-22 #A -2.0759E-02 -2.1064E-02 4.2970E+02 

Page 2 

2.3622E-01 
4.2970E+02 
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zn-65 A 
Ba-133 #A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 B 

3.8206E-01 
1. 5076E-01 
9.2733E-02 
6. 72 30E-02 
O.OOOOE+OO 
1. 2539E-01 
3.3748E+OO 

Cl2110989. 14 
4.0434E-01 2.9971E-01 
l.5131E-01 l.3224E-01 
l.3188E-01 l.1525E-01 
8.7151E-02 4.8262E-01 
O.OOOOE+OO O.OOOOE+OO 
1.1893E+Ol 2.944SE+Ol 

>12 Halflives 2.8926E+OO 

2.9990E-01 
1. 3230E-01 
l.1536E-01 
4.8263E-01 
O.OOOOE+OO 
2.9449E+Ol 
2.8953E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
C - Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.5309334E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.5309414E+Ol pci/g 

********* 5 UM MARY OF DI 5 CARDED 
1120.28 - Bi-214 1173.00 + co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

P E A K S 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 

Page 3 
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D 

Cl2110989 .15 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 14:31:39 Page 1 
Energy Laboratory spectrum name: C12110989.15.Anl 

sample description 
Cl2110989.15 

spectrum Filename: c:\User\C12110989.15.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

19-Dec-2012 12:50:33 
3598 
3600 

0.05 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman .1 i b 
o. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 8422E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4656E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

l.8422E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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0 

C12110989. 15 
ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 14:31:39 Page 2 

Energy Laboratory Spectrum name: C12110989.15.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1138 

***** SUMMARY 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pCi/g pci/g 

Ra-228 l.1090E+OO l.1164E+OO 4. 9910E-01 
Ra-226 A 2.5334E+OO 2.5335E+OO 2.3859E+OO 
Bi-214 #F 1. 2 358E+OO - 1. 2359E+OO 4. 9790E-01 ~ 
Pb-214 l.4179E+OO 1.4180E+OO 3·_ 6758E-01 
Ir-192 B 1. 0844E-01 1. 3082E-01 1. 5776E-01 
Sb-124 #B 8.3259E-03 1. 0486E-02 6.6870E-02 
sc-46 2.9632E-01 3.4971E-01 1. 7974E-01 
Pb-210 # O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 # 8.6930E+OO 8.8677E+OO 5.5740E+OO 
Th-230 #A 3.6389E+OO 3.6389E+OO 1. 6424E+Ol 
Cs-137 #A 8.9810E-02 8.9924E-02 9.4601E-02 
Co-60 #B -3.0672E-02 -3.0894E-02 1. 9655E+02 
Am-241 #A 8.0402E-02 8.0409E-02 1. 4885E-01 
K-40 1. 7212E+Ol 1. 7212E+Ol 3.4231E+OO 
U-235 #A -9.6089E-02 -9.6089E-02 -4.7235E-01 
Th-234 l.0502E+Ol l.0502E+Ol 3.3641E+OO 
Cs-134 A 1. 7791E-01 1. 8122E-01 1. 6768E-01 
Pb-212 1. 0802E+OO 1. 0802E+OO 2.3964E-01 
Ra-224 A 5.2805E-01 2.4476E+Ol 9. 3531E+Ol 
I-131 #B 3.7255E-02 2.0957E-01 3. 4134E-01 
Mn-54 #A -1. 7987E-02 -1. 8803E-02 -l.1202E-01 
Tl-208 #H 5.7682E-01 >12 Halflives 2.5333E-01 
Bi -212 #A 6.2015E-01 >12 Halflives 7.6828E-01 
Ra-223 #A 5.1607E-03 1. 7393E-02 1. 7144E+OO 
Pa-234 #A 2.3737E-01 >12 Halflives 2.5951E-01 
Eu-154 A O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

S A M P L E ***** 
2 sigma 

Total MDA 
pci/g pci/g 

4. 9999E-01 
2.3869E+OO 
4.9899E-01 
3.6952E-01 
1. 5 780E-01 
6.6871E-02 
1. 7998E-01 
O.OOOOE+OO 
5.5777E+OO 
1. 6424E+Ol 
9.4631E-02 
1. 9655E+02 
1. 4886E-01 
3.4537E+OO 

-4.7236E-01 
3.3778E+OO 
1. 6775E-01 
2.4144E-01 
9.3534E+Ol 
3. 4138E-01 

-l.1202E-01 
2. 5380E-01 
7. 6845E-01 
1. 7144E+OO 
2. 5959E-01 
0.0000E+OO 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 14:31:39 Page 3 
Energy Laboratory Spectrum name: C12110989.15.Anl 

Eu-152 #A 4.5764E-01 4.5895E-01 4.2750E-01 
Na-22 #A -l.9909E-02 -2.0202E-02 l.5726E+02 

Page 2 
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Zn-65 #A 
Ba-133 #A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 B 

-1. 3048E-02 
-1. 7285E-02 

O.OOOOE+OO 
2.5791E-01 
O.OOOOE+OO 
8.1863E-01 
7.3401E-02 

C12110989.15 
-1.3811E-02 -6.3551E-01 
-l.7348E-02 l.9979E+02 

O.OOOOE+OO 1.4128E+02 
3.3451E-01 7.9629E-01 
O.OOOOE+OO O.OOOOE+OO 
7.8399E+Ol 8.6647E+Ol 

>12 Halflives 2.8296E+OO 

-6.3551E-01 
1. 9979E+02 
1. 4128E+02 
7.9639E-01 
O.OOOOE+OO 
8.6702E+Ol 
2.8296E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.0211824E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.0211859E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 - Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

P E A K S 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 
- - Peak activity lower than counting uncertainty range. 

Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

C12110989.16 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 16:04:08 Page 1 
Energy Laboratory spectrum name: cl2110989.16.Anl 

sample description 
C12110989.16 

Spectrum Filename: c:\User\cl2110989.16.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

19-Dec-2012 14:33:16 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency Calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0. 292 kev 
0.243 kev/channel 

-4.957E-09 keV/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman.lib 
0. 500 

wan32 G53W2.06 
200 ( 48. 35kev ) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 9056E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 4169E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
l.OOOOOOOE+OO 
0.000% 

l.9056E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

Cl2110989 .16 
ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 16:04:08 Page 2 

Energy Laboratory spectrum name: C12110989.16.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0. 0710 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 
Ra-226 A 
Bi-214 F 
Pb-214 
Ir-192 #B 
Sb-124 #B 
Sc-46 A 
Pb-210 # 
Th-228 A 
Th-230 #A 
Cs-137 #A 
Co-60 #B 
Am-241 #A 
K-40 
U-235 #A 
Th-234 # 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #F 
Mn-54 #A 
Tl-208 #H 
Bi -212 # 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

1.3865E+OO 1.3958E+OO 
1.0271E+OO l.0272E+OO 
1. 1776E+OO ,- 1. 1776E+OO 
8.5957E-01 8.5959E-01 
l.7921E-03 2.1634E-03 
l.7708E-01 2.2321E-01 
2.0554E-01 2.4271E-01 
0.0000E+OO O.OOOOE+OO 
1.7237E+OO l.7585E+OO 
3.5180E+OO 3.5180E+OO 
2.8302E-02 2.8338E-02 

-2.4500E-02 -2.4678E-02 
l.0812E-01 l.0813E-01 
1.9923E+Ol 1.9923E+01 

-l.2145E-02 -l.2145E-02 
9.6632E+OO 9.6632E+OO 
l.0372E-01 l.0566E-01 
1.1595E+OO 1.1595E+OO 
3.4602E-01 1.6259E+Ol 
l.3985E-01 7.9155E-01 

-3.4737E-02 -3.6320E-02 
5.9401E-01 >12 Halflives 
3.5282E+OO >12 Halflives 
5.9870E-01 2.0265E+OO 
1.2390E-01 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pci/g 

7.0943E-01 
2 .1608E+OO 
4. 8013E-01,-
3. 4584E-01 
1. 6633E-02 
2.3416E-01 
1. 7968E-01 
O.OOOOE+OO 
5 .1355E+OO 
l.1609E+Ol 
7.9733E-02 

-1. 3111E-01 
1. 7877E-01 
3.6063E+OO 

-1. 4801E-01 
3.2276E+OO 
l.0731E-01 
2.5271E-01 
9.9061E+Ol 
4. 5700E-01 

-2.6703E-01 
2.0373E-01 
1. 9002E+OO 
2.4809E+OO 
2.5560E-01 
3.7066E+02 

S A M P L E 
2 sigma 

Total 
pCi/g 

7.1040E-01 
2 .1610E+OO 
4.8115E-01 
3.4660E-01 
1. 6633E-02 
2.3424E-01 
1. 7979E-01 
O.OOOOE+OO 
5 .1357E+OO 
l.1609E+Ol 
7.9737E-02 

-1. 3111E-01 
1. 7879E-01 
3.6451E+OO 

-1. 4801E-01 
3.2397E+OO 
l.0734E-01 
2. 5468E-01 
9.9062E+Ol 
4.5749E-01 

-2.6703E-01 
2.0434E-01 
1. 9025E+OO 
2.4814E+OO 
2.5562E-01 
3.7066E+02 

***** 
MDA 

pCi/g 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 16:04:08 Page 3 
Energy Laboratory spectrum name: c12110989.16.Anl 

Eu-152 #A 1.5262E-01 l.5306E-01 2.2838E-01 
Na-22 #A -1.9247E-02 -l.9531E-02 2.0285E+02 
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Zn-65 A 
Ba-133 #A 
Ru-103 #F 
Be-7 #B 
I-125 # 
Tl-201 B 
Pa-234 

1.1429E-01 
9.0363E-02 
1. 4886E-01 
1.0597E+OO 
O.OOOOE+OO 
4.4266E-01 
6.3909E+OO 

Cl2110989.16 
1.2100E-01 2.3730E-01 
9.0692E-02 1.6574E-01 
2.1212E-01 l.6776E-01 
l.3757E+OO 1.1232E+OO 
O.OOOOE+OO O.OOOOE+OO 
4.3087E+Ol 6.6183E+Ol 

>12 Halflives 2.1321E+OO 

2.3732E-01 
1.6576E-01 
1. 6797E-01 
1.1245E+OO 
O.OOOOE+OO 
6.6204E+Ol 
2.1452E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.0745642E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.0745642E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 + co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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Cl2110989.17 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 22:52:55 Page 1 
Energy Laboratory Spectrum name: c12110989.17.Anl 

sample description 
C12110989.17 

spectrum Filename: c:\user\C12110989.17.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

19-Dec-2012 21:45:10 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetl_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
Created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0. 292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
o. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 6195E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 6672E-01 
Nureg 4.16 

1.0000000E+OO 
1. OOOOOOOE+OO 
0.000% 

1. 6195E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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0 

C12110989. 17 
ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 22:52:55 Page 2 

Energy Laboratory Spectrum name: C12110989.17.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): 
Geometry correction: 

NO 

Random summing: 
NO 
YES slope l.OOOOE+OO 

Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 0.1277 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 
Ra-226 A 
Bi-214 #C 
Pb-214 
Ir-192 #F 
sb-124 #B 
Sc-46 
Pb-210 # 
Th-228 #A 
Th-230 #A 
cs-137 #A 
Co-60 #8 
Am-241 #A 
K-40 # 
U-235 A 
Th-234 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #F 
Mn-54 #A 
Tl-208 #H 
Bi -212 # 
Ra-223 A 
Pa-234 #A 
Eu-154 #A 

l.9830E+OO 1.9964E+OO 
4.0622E+OO 4.0623E+OO 
1. 8911E+OO ~ 1. 8911E+OO 
1.4944E+OO 1.4944E+OO 
l.6975E-01 2.0549E-01 
2.3678E-02 2.9949E-02 
2.9147E-01 3.4504E-01 
O.OOOOE+OO O.OOOOE+OO 
2.1344E+OO 2.1781E+OO 
O.OOOOE+OO O.OOOOE+OO 
3.5269E-02 3.5314E-02 

-2.8829E-02 -2.9041E-02 
4.8549E-02 4.8554E-02 
1.9947E+Ol 1.9947E+Ol 
1.4652E-01 l.4652E-01 
1.6687E+Ol 1.6687E+Ol 

-2.7156E-02 -2.7671E-02 
l.4190E+OO l.4190E+OO 
9.6220E-01 4.7886E+Ol 
3.6352E-01 2.1114E+OO 

-5.7205E-02 -5.9852E-02 
7.3460E-01 >12 Halflives 
4.4492E+OO >12 Halflives 
5.3680E-01 1.8503E+OO 
l.8950E-01 >12 Halflives 
3.5188E-02 3.5343E-02 

D E S I N 
uncertainty 

counting 
pci/g 

6.8430E-01 
3.4330E+OO 
5. 5496E-01,.--
4. 0277E-01 
1. 3796E-01 
1. 2847E-01 
1. 8719E-01 
O.OOOOE+OO 
7. 3381E+OO 
2.9787E+04 
1. 8244E-01 

-1. 5429E-01 
1. 7133E-01 
3.9286E+OO 
1. 9147E-01 
4.8358E+OO 

-3.0952E-01 
2. 7709E-01 
1. 2467E+02 
1.1823E+OO 

-6.1357E-01 
2.6664E-01 
1. 5315E+OO 
2.5097E+OO 
2.9460E-01 
5.8847E-02 

S A M P L E 
2 sigma 

Total 
pci/g 

6.8636E-01 
3.4348E+OO 
5.5724E-01 
4.0473E-01 
1. 3807E-01 
1. 2847E-01 
1. 8742E-01 
O.OOOOE+OO 
7.3383E+OO 
2.9787E+04 
1. 8244E-01 

-1. 5429E-01 
1. 7133E-01 
3.9643E+OO 
1. 9151E-01 
4.8597E+OO 

-3.0952E-01 
2.7978E-01 
1. 2468E+02 
1.1836E+OO 

-6 .1357E-01 
2.6735E-01 
1. 5361E+OO 
2. 5101E+OO 
2.9464E-01 
5.8854E-02 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 22:52:55 Page 3 
Energy Laboratory Spectrum name: c12110989.17.Anl 

Eu-152 #A -l.2090E-01 -l.2125E-01 9.3033E+02 
Na-22 #A -2.2647E-02 -2.2987E-02 7.0781E+02 
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Zn-65 A 
Ba-133 #A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl -201 #B 
Pa-234 B 

1. 5463E-01 
l.1655E-01 
3.6239E-02 
O.OOOOE+OO 
O.OOOOE+OO 
3.1567E-02 
7.1477E-01 

C12110989 .17 
l.6384E-01 2.4143E-01 
l.1698E-01 l.0336E-01 
S.1914E-02 1.5393E-01 
O.OOOOE+OO 1.6849E+03 
O.OOOOE+OO O.OOOOE+OO 
3.2898E+OO 3.8925E+Ol 

>12 Halflives 2.9346E+OO 

2.4147E-01 
l.0340E-01 
1. 5394E-01 
1. 6849E+03 
O.OOOOE+OO 
3.8926E+Ol 
2.9347E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 4.1438152E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 4.1438232E+Ol pci/g 

********* SUMMARY OF DISCARDED 
1120.28 - Bi-214 1173.00 + co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - Calculated peak centroid is not close enou9h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 

Page 3 
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Cl2110989.17dup 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 23:57:35 Page 1 
Energy Laboratory Spectrum name: c12110989.17dup.Anl 

sample description 
C12110989.17dup 

spectrum Filename: c:\user\c12110989.17dup.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

19-Dec-2012 22:55:08 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetl_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0.500 

wan32 G53W2.06 
200 C 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 6195E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 6672E-01 
Nureg 4.16 

1.0000000E+OO 
1.0000000E+OO 
0.000% 

1. 6195E+02) = 

best method (based on spectrum). 

12.000 

Page 1 
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D 

ORTEC g v - i (2191) wan32 
Energy Laboratory 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 

C12110989.17dup 
G53W2.06 19-DEC-2012 23:57:35 Page 

spectrum name: c12110989.17dup.Anl 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
29-Nov-2012 12:00:00 

True coincidence correction: 

2 

Peaked background correction: 
NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.0926 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pCi/g 

OF NUCLI 
Time Corrected 

Activity 
pCi/g 

D E S I N 
uncertainty 

counting 
pCi/g 

Ra-228 
Ra-226 A 
Bi-214 
Pb-214 
Ir-192 #B 
Sb-124 #B 
Sc-46 A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
Cs-137 # 
Co-60 #B 
Am-241 #A 
K-40 
U-235 A 
Th-234 
Cs-134 #A 
Pb-212 
Ra-224 A 
I-131 B 
Mn-54 #A 
Tl-208 #H 
Bi-212 #A 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

2.3981E+OO 2.4144E+OO 
2.2912E+OO 2.2913E+OO 
l.7177E+OO ~ l.7177E+OO 
1.4101E+OO l.4102E+OO 
l.8978E-02 2.2985E-02 
4.7355E-03 5.9931E-03 
3.2917E-02 3.8983E-02 
O.OOOOE+OO O.OOOOE+OO 
1.1784E+OO 1.2026E+OO 
2.5297E+OO 2.5297E+OO 
2.0251E-01 2.0277E-01 
3.7839E-02 3.8119E-02 
8.7025E-04 8.7033E-04 
1.4796E+Ol 1.4796E+Ol 
l.2495E-01 l.2495E-01 
1.6468E+Ol l.6468E+Ol 

-2.2565E-02 -2.2994E-02 
1.5106E+OO 1.5106E+OO 
1.5483E+OO 7.7773E+Ol 
1.0027E-01 5.8484E-01 

-5.9247E-02 -6.1995E-02 
5.3671E-01 >12 Halflives 
2.3748E-01 >12 Halflives 
l.7051E-02 5.8950E-02 
6.7560E-02 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 

8.6638E-01 
3.3723E+OO 
5. 3592E-01...-
4. 6369E-01 
9.7515E-02 
1. 3401E-02 
1. 3277E-01 
O.OOOOE+OO 
5. lOOOE+OO 
1.1865E+Ol 
1.1983E-01 
7.3266E-02 
8.6227E-02 
3. 4122E+OO 
1. 8539E-01 
3.5362E+OO 

-2.4009E-01 
2.9166E-01 
1. 2056E+02 
8.9112E-01 

-4.3248E-01 
2. lOBOE-01 
1. 2242E+OO 
l.0091E+OO 
2. 8410E-01 
2. 4022E+03 

S A M P L E 
2 sigma 

Total 
pCi/g 

8.6877E-01 
3.3728E+OO 
5.3787E-01 
4.6521E-01 
9.7517E-02 
1. 3402E-02 
1. 3278E-01 
O.OOOOE+OO 
5.1001E+OO 
l.1865E+Ol 
l.1995E-01 
7.3274E-02 
8.6227E-02 
3. 4349E+OO 
1. 8542E-01 
3.5680E+OO 

-2.4009E-01 
2.9455E-01 
1. 2058E+02 
8.9125E-01 

-4.3248E-01 
2.1128E-01 
1. 2242E+OO 
l.0091E+OO 
2. 8410E-01 
2. 4022E+03 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 19-DEC-2012 23:57:35 Page 3 
Energy Laboratory Spectrum name: C12110989.17dup.Anl 

Eu-152 # 
Na-22 # 

1. 0704E+OO 
2.0704E-01 

1.0736E+OO 6.6276E-01 
2.1016E-01 l.2932E-01 

Page 2 

6.6338E-01 
1. 2945E-01 
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Zn-65 #A 
Ba-133 #A 
Ru-103 B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 

-1. 1911E-02 
4. 7700E-02 
l.1778E-01 
4.4007E-01 
O.OOOOE+OO 
S.8399E-01 
8.0308E+OO 

Cl2110989.17dup 
-l.2622E-02 -2.7533E-01 

4.7877E-02 9.llOlE-02 
l.6887E-01 l.4465E-01 
S.7390E-01 l.0213E+OO 
O.OOOOE+OO O.OOOOE+OO 
6.1539E+Ol 9.0427E+Ol 

>12 Halflives 3.0485E+OO 

-2.7533E-01 
9.lllOE-02 
1. 4480E-01 
l.0215E+OO 
O.OOOOE+OO 
9.0459E+Ol 
3.0629E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 3.6890530E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 3.6906818E+Ol pci/g 

********* 5 UM MARY OF DI 5 CARDED 
969.10 - Ra-228 1173.00 + co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
= - Peak outside analysis energy range. 
& - calculated peak centroid is not close enou~h to the 

library energy centroid for positive identification. 
P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C12120140-001 SSPT-033R 12/04/12 10:26 12/05/12 Soil Gamma Sample Preparation
Gross Gamma

Montgomery Watson Harza

Project Name: NECR EDRA

Workorder No.: C12120140

1475 Pine Grove Rd Ste 109

Steamboat Springs, CO  80477

January 04, 2013

C3898 - NECRQuote ID:

Energy Laboratories, Inc. Casper WY received the following 1 sample for Montgomery Watson Harza on 12/5/2012 for 
analysis.

Page 1 of 28

EN:RGY 
LABORAT ORIES 

www.energylab.com 
Analytical Excs/lBll&s Slm:s I !152 

Helena, MT 877-472-0711 • Bi llings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, TX 888-690-2218 



Project: NECR EDRA

CLIENT: Montgomery Watson Harza

Sample Delivery Group: C12120140 CASE NARRATIVE

01/04/13Report Date:

COMMENTS
Included with the analysis reports are instrument data reports for all analysis associated with the instrument calibration, QC 

sample analysis, and sample analysis.   All analytical data is within method QA/QC specifications except as noted on 
analyses and/or QC summary reports, or in this narrative.   The analytical report identifies which QC batch ID and 
sequence QC is associated with each analysis result for a sample.  The results of this Analytical Report relate only to the 
items submitted for analysis.  Only the raw data associated with parameters listed on this report should be validated.

Page 2 of 28
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LABORATORY ANALYTICAL REPORT

Client: Montgomery Watson Harza

Project: NECR EDRA

Lab ID: C12120140-001

Client Sample ID: SSPT-033R Collection Date: 12/04/12 10:26

Matrix: Soil Report Date: 01/04/13

DateReceived: 12/05/12

Analyses Result Units  Analysis Date / ByRL MethodQUAL Prep Date   RunID  BatchID 
Run

OrderPrep MethodMCL

Prepared by Casper, WY Branch

RADIONUCLIDES - GAMMA

12/26/12 08:55 / dpb0.3pCi/g-dry1.5Radium 226 E901.1 12/07/12 08:19 GAM-HPGE_121226A : 3 R168583

12/26/12 08:55 / dpbpCi/g-dry0.5Radium 226 precision (±) E901.1 12/07/12 08:19 GAM-HPGE_121226A : 3 R168583

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level. ND - Not detected at the reporting limit.

Page 3 of 28
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Project: NECR EDRA

Client: Montgomery Watson Harza

Work Order: C12120140

QA/QC Summary Report

01/04/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E901.1 Batch: R168583

Sample ID: LCS-R168583 12/26/12 08:55Laboratory Control Sample Run: GAM-HPGE_121226A

Bismuth 214 112 70 1300.32.9 pCi/g-dry

- The LCS sample uses Bi214 for Ra226.

Sample ID: MB-R168583 12/26/12 08:55Method Blank Run: GAM-HPGE_121226A2

Radium 226 ND pCi/g-dry U

Radium 226 precision (±) ND pCi/g-dry

Sample ID: C12120140-001ADUP 12/26/12 08:55Sample Duplicate Run: GAM-HPGE_121226A2

Radium 226 200.3 401.0 pCi/g-dry R

Radium 226 precision (±) 0.4 pCi/g-dry

- Duplicate RPD is outside of the acceptance range for this analysis; however, the RER of 1.5 is less than the limit of 2.0. This batch is approved.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

R - RPD exceeds advisory limit. U - Not detected at  minimum detectable concentration
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

18.0°C  

12/5/2012Corinne Wagner

FedEx

tj

Date Received:

Received by:

Login completed by:

Carrier 
name:

Corinne Wagner

12/11/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Montgomery Watson Harza C12120140

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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EI\ERGY 
~ -

m~ Chain of Custody and Analytical Request Record Page __ / of _j__ 

- --- - - - - - - --- - - -- - - . . . --- ...... - --- ----- - - - - -

Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: 

/YJIAJ/1 ;\/€ct< cbf<-4 State: fv/V/ Yes 0 No 0 

Report Mail Address: ,/J t) L3ax 77'-1°€ Contact Name: Phone/Fax: Email: Sampler: (Please Print) 

Sf~~ f/f14r/ CtJ ?~477 ~ Le~n1 
'j 7!) .-;J) 71- o/'$'-I 1ol:.T .~.eJ4>, IE /lff.AJ/f~/41,.L, c.,., 

/lliZ 7i/q r ~ ta L 
Invoice Address: 

1

fu, Invoice Contact & Phone: Purchase Order: Quote/Bottle Order: 

liJ w/f Arocm ~/d, Co hi;,,. Lee-s-o,, C/7o-8'7 I - t-f3 "I 

Special Report/Formats: 
I .. Contact EU prior to J,'1,;.byf;_ 

3: &00&!1 W®O® 00@:®0:!J~~ RUSH sample submittal , - n1,a1i 
0 ... 

"'0 ,.,,-2? .=- R 
for charges and Cooler ID(s): / 

~co;go1 a> '- Cl <1'. scheduling - See 
2'i 7-q ·-> o >-ro ~ w I- Instruction Page 

oow E:'.f EDD/EDT(Electronic Data) ~(/)~ ~ s: & 
~ 

3:'8,.,, en 
::r: ,:, Receipt Temp 

0 POTW/WWTP 
(.) C: Comments: 

Format: U <((1)1-~ ~ ::, u 'ts ,_ m1 c: t <( e ft. d o c 

D State: 0 LEVEL IV ~ <l> .!! c: ·c I- (1) 

~ O.<tl 00 
C: 

D Other: 0 NELAC ~,~. ~ I- ... On Ice: y eJ 
<( ::, 

::,«>·=°alS: I- s za..<(lg>o ~ w "E c, .... , .... r 
~ >I ~ w (1) On Bottle Y I 

en ,:, 
en C: On Cooler Y. N 

"' ~ 
I U) H Intact N 

SAMPLE IDENTIFICATION Collection Collection MATRIX ~ Signature y N 

(Name, Location, Interval, etc.) Date Time -, Match 

1 

S:S/J7=-0d3A /~ ·'-1-, z. /02-b .5 I v ~ 

2 ~ "" ij 
3 ~ "'" 

g 
"-

l'r2i::2t>1® 4 ~ " " 5 ~ "' 
-
~ 

6 "- I""' ~ I"'--.. 
7 ~ ""~ ~ 

~ 

8 , ... "'~ ~ 
9 "' I'... "' WJ 
10 

/1 
~~ ~ .c:Jl 

Custody A!+~;; )17:.L Datemme: /1~~ Received by (print): DalefT"ome: Signature: 

11.11-r-
Record ReUnquished by (print): Date/Tome: V SignalurEJ:"""" Received by (print): Date/Time: Signature: 

MUST be 
Signed 

r<ece,ve<1 uy j-_a...,ra,ory: ;~?t?' \_JA.M•tl tr:/: 
Sample Disposal: Return to Client: Lab Disposal: 12,5,rz. 

In certain circumstances, samp~~ submitted to E_nergy Laboratories, Inc: may be subcontracted_ to other certified laboratories in order to complete )J fnfo~il requested. 

possibrnty. All sub-contract oata w111 be c1ear1y notatea on your ana1yt1ca1 rep 

Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, and links. 
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l f .. :. 

i,, 
F 

Radiochemistry 
Level 4 Reporting Checklist 

Method#:E9al, I Analyte:/?A-22 <S, 

=._ Energy Labs Batch ID: ______ _ 

~Omega Data Entry Batch JD/J"6Jstf .J 

~nstrument ID: /)-f;T / 

Instrument background check 

Instrument efficiency/calibration check 

_.,- Bench-sheets (Sample run order should include MS, MSD, MB, RB, STD, and LCS t:vCr) 20 .".>ample~) 

~ Photocopy of instrument run log 

~ Photocopy of standard preparation notes 

......----1'hotocopy of standard source calibration certificate noting manufacturer, stock 
and/or lot number 

- Photocopy of method control charts for the following: 
(provided by QA Dept.) 

Laboratory Control Standard (LCS) 
Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 
Method Blank (MB) 

~Analyst Case Narrative consisting of the following: 

._-- A statement documenting the analytes and the method used 
C.--------Oate of analysis 
<----7Vly instrument adjustment or anomalies encountered during analysis 

~rinted name and signature of analyst 

Did you log sample from storage? Yes ~o __ 
7 ,;._aL 

Container size:sz::c-E(,.,_ <SA::,J Sample Preservation noted: ~ 

Sample Numbers: Cl 21201vcJ - I 
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Analyst Case Narrative 

Method #£:9o/, I Analyte:/ZA--Z.2..b Date/time of analysis:/Z-26-/ ~ S-.1
~ 

Any problems or anomalies encountered during analysis? 

No ~Yes __ (please explain below) 

Any instrument adjustments or anomalies encountered during analysis? 

No ~Yes __ (please explain below) 

Analyst case narrative: ------------------------

Analys~ {;) 8f..lt-r4:L 
.. -a/ ~as/~rin \ 

Signature/} ~/ ttv--~-=-_.,_.'"""'--=---=----=--



P
age 9 of 28

~ 

PREP BATCH REPORT 

Prep Batch 35951 Prep Code: PAP-GAMMA 

Technician: Rich White 

Batch Units: G 

....... 

Prep Start Date: 12/7/2012 08:19:27 
Prep End Date: 12/7/2012 08:21 :00 

Page:/ of 1 

Sample ID Matrix pH Initial Samp Amt Sol Added Sol Recov Fin Vol (ml) Factor Balance PrepStart Prep End 

C12120140-001A 

D&G 

Soil!2Ji, # . 

(<) f' J S?5-

(i-E C(f--

1~A 
f --~c::-

@ 
I 2 -zt, -I<. 

b1£--
c_C,_ le ( c/ 

I 2 -26 -/ 2._ 

ol2--

l "2. P- z 6'A 

189.09 0 

LCS' 
1)-Kv 

0 189.09 1 Sartorius 12/7/2012 12/7/2012 

/~ &-e_ - /?c:__22~ 

L-l/ 
Qtr/tJC 
p.(Z 'j/12. 

12-~ s; 
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Energy Laboratories, Inc. 
Alpha Spectroscopy/ Gamma Spectroscopy 

Instrument/ Maintenance Run Log 
,,. 

Instruments: EGG Ortec Octete PC Alpha Spectroscopy System and EGG Ortcc Hi~h Puri!l7. Germanium Detector 

Date 
Det. 
No. 

Count 
Time 
Min. Isotope Batch ID 

Associated 
Samples 

Data File 
Number 

112--t~-!, ll=L'-91S I /--J/A-1 Pwls..,1, l7-r,-1'\J1-1,~I T11'- I ,,s:r 
117-17-1'2..I 1-,; 0n p,;;;:,._, 41..S 

'p._ '\.~'"' C '(_ , v•, -- '...-'.L)l/ 'r2""'1f'~ 
17"b-175'J 

µ,..._., ,,-..--,4 ..,_ c:;-
12.-ruz.J f :fj- I go [ ~ I I _\ 

I \7,-[7-!'2 I to-\\ ! Cl.o ] Pvuu I .ti ,-r1 re, j,. ...{;: "2A, _L ,..\., I ,[}._ _ .\o-4 :t:::1 
l,7.. l'l - I ,?_ I I -1 2 I :::ldr, I IV"-. I ( 7 C:::: l-, 

'I , 
'Tv--.-\7C../. 

1~9!B ~ ~ 1~016~ 'J;/~~~ .,..._, ,u, .:,ri C""' M-C c ~~1 (';:b, l; 
I 2.-1 ___'S:'.) r2-J ~ /?-{S<J-U11-1z~I' :-,-,,,.,. I -,~c:;-q , I / 

'J:'.\o 17~ 
17--iP--nJ 1-1,.... I ?.dol Th I 17.:::;i ~\7~ Z~)Y - ;a Jo t,o Pc,'-:!. &e:C:--- C Z. I lo 9 9 ; 
(7-l e.-1 z, _rllo ~~-b '2 .,,._,_.__4 '7 l ~ 

IV /2 
~F>Z1D-41l.. 

12.-1R-t? I \-B l s~I ~ 1 ~ _._ 
II l ,<l-;:_; z. IL_} - I / 0, ;:,k, ~ 0 <t ( 2./ 2- 6>7 J' It) C / 21 I (}3f 9 ~ -t -;) 

-z,-e-1"2.. lb I 120 I-P-02-t= I 4"2Lc, / I__ / Lli;::,un-4_1.{ 
Vl"2l}-rv[L_ l0t_~D. £Cl [;.z>r<'. B-K<rt C(LrroC?,t 9 r+tz r 

1.' -Zl l~- /~2,_ u0,,l.c~ -0t< Jig-,?~ 1
C~2 1 . / ~ 

I I Q. 1t1~oi<,,:u/-.: / 
Lf~ I z.-l6 -(.;:__ 

Page 18 of 51 

Instrument 
ID 

Comments 
Alpha Gamma II Maintenance Log 
'"'' '"" Int 

c_ 

/ 

'---"I tltl 
~ ,:2f"" _,di-

<- [,qJ,'12 -~-y- / 
/ 

I• 
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~ tcKerc 0t L1eg1er 
Isotope Products ::,'';::::::::,:· "~~ 

Fax 661·257•8303 

CERTIFICATE OF CALIBRATION 
MUL TINUCLIDE STANDARD SOURCE 

Customer: ENERGY LABORATORIES Source No.: 1369-93-1 
P.O.Nu.: 80311 Refereqce Date: 1-Jun-09 12:00 PST 
Catalog No.; EG-ML Contained Radioactivity: 0.8669 11Ci 32.0B kR 

Phy~ical Oc~cription: 

A. Capsule type: Customer supplied can - 3" (76 mm) OD 
B. Nature of actise deposit Multinuclicle distributed in 1.5 glee epoxy matrix 
C. Active diameterNolume: Appmx,mately 124ml (186.0 grams) 
0. Backing: Steel 
E. Cover Steel 

Gamma-R:ay Nuclide Half-tife Rraocbing Activity Gammas Total 
Energy (keV) Ratio(%) (µCi) per second Uncert 

88 .. Cd-109 462.6 ± 0.7 days 3.63 0.2492 334.7 3.1 % 
122 - Co-57 271.79 ± 0.09 days 65.6 0.01081 342.4 3.1 % 
159 Te-123m 119.7 ± 0.1 days 84.0 0.01236 384.1 3.1 % 

320 Cr-51 27.706 t· 0.007 days 9.86 0.3056 1115 3.0% 

392 Sn-113 115.09 ± 0.04 days 64.9 0.04791 1150 3.0% 
514 Sr-85 64.849 ± 0.004 days 98.4 0.05830 2123 3.0% 

662 -Cs-137 30.17 ± 0.16 years 85.1 0.04177 1315 3.0% 

898 Y-88 106.630 ± 0.025 days 94.0 0.09170 31B9 3.0% 
1173 .Co-60 5.272 ± 0.001 years 99.86 0.04926 1820 3.0% 

1333 Co-60 5.272 ± 0.001 years 99.98 0.04926 1822 3.0% 

1836 Y-88 106.630 ± 0.025 days 99.4 0.09170 3373 3.0% 

Method ofQi.librati011: 
This source was prepared from a weighed aliquot of solutiOn whose concentrations in µCi/g were determined by 
gamma spectrometry. 

Notes~ 
- See reverse side for leak test(s) performed on this source. 
- EZIP participates in a NIST measurement assurance program to establish and maintain Implicit traceabmty 

for a number of nuclides, based on the blind assay (and later NIST certl1ication) of Standard Reference 
Materials (as in NRC Regulatory Guide 4.15). 

- Nuclear data was taken from IAEA-TECOOC-619, 1991. 
Overall uncertainty is calculated at the 99% confidence level. 

- This source has a working life of 1 year. 

Zcf=mt--of 
Da EZIP Ref. No.: 1369-93 

------------------ ISO9CI01CERTIFIED ------------------

til•dkal Imaging Laboratory Jndustrlaf Gauging Laboratol'y 
•n•u• .,_._._,._ •r-··-~--- r. ____ .. ,-. ___ ._ __ ,_ r-•a---=- ,..,..,... 
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, .. ,~,l 

,,_ J #: 3129 

.cpe,ied·_ -------
0irutec1 cu,nax saoo T~ltngs--08826 

Expires: 5/6/2007 
( 

Rec'd: 11/7/2006 
Energy Laboraltlries, lr.c 2393 Salt Creek Hwy I 
Casper WY 826(12. JJc.I' ort'2-G 

CAA( 

Description 

LCS 9 U.S. BWIHIHITAl ,unCTIOll A&EIIICY 

blVIROIIIOTAL IIOIIITIJIIIIS AID su,PDllf ~BOIIATORY-1.AS VEGAS 

llUAUTY-ASl9IWICf -CH 

Caljbration Certtffcate 

OilllTfD CLIMAX SAND TAflJNGS 

... I _ ..... , ... r __ .... _ .. _.l 
.. 1,.ur. ._i _______ --1 

,____......;35;.;;.:.;,3..,/ ! · p1co -1 .. J .. I Thor1um-230 ! ~::::::::=======:: 
•• - -. H1 - ,.I _Ha_y;....1..;,_19_7_6 _______ __,I 

n. ,..,..IJNJ .u1,1u .. .,....,.i.., .. "" - ,,.. >1 and 40 pico curies per gram 

45.4 J ! pico -i., j of lead-210. --
focal •n af th1r sol11tion ToUl pr1nc1pal •d1vfty ,-i- ,~ .. 

•t the~ t-
l - 10 -· I i 35 .3 I l----p-1c_o _ _.-.. -, 

llttJ!Od of -s.,,•aat: Grav1metr1c dilution of 11nalyzed Cl ima.x 
Silnd Tafli_ngs. 'The thorfum-230 was analyud by alpha spectroscopy. 

Rad111111-226 was Nllsured using·radcn e11111nation. 

! 
J 

I 
I 
' ! 
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;i.andom £rrors 

Deely Schemes 

Chemic" 1 
Cwnposition 
of Solution 

cp. 

Tht r-.-04!•t"bi1if.i· of thh sUlf4n4h.1tton (dilution,, s:ouf'ca cir-•,..,•ttons. ico:iJ1.t\t19 1ot1sttcs, 

MH d,ttel"l'ftttt&Uo.n,.-rtc.) ttli $-UcJI tNt the crrt1fl-ed ll"ih1• r,f tt,• r&dto,c.t1.,,I' ~nc,•tr,t1on 

of tht pl'ittdple Ktiv1t)' Md• 1t1ind.ard error {aJ !'lot orratCT th.an 

4 I ·1 {Th« 99.1;- C\H'lflffncr 'H•Hl &r-e gi-nft by t. Jo.} 

, · Due to limited resul b, tfie error est1ma~ is base<! on 
the measurements of the undiluted ,and ta1l lnos. 

Tb~ t-0ta1 ;ystC1Ut.ic ffror (fUfll of ~sTINtff •xhtiua rt-s.idu•l syltirtJ"oltf(. urors iiut H 

dispitfft"tng. coun~ing loste.t. counting cotnct1ons., k.,wwn wnc•rt-lH1ty of H.a111J.tr-d) of tne 

cc-rt1fi,ad radtoa-c·tiv~ COIKCflCTU1on of the: prfnd~l~ •ctivity ttu been dt1-'Ated not to 

•..cO<!dl ... _. ___ J"-1_{_,.;,.>.,I or r .. _-___ 3_i_t•_'_I.., 

The o-.erd 1 Hahs of error altwlttltd cu, tbe -bu,h or ... {.lo. • 6) or" ~ {3o t- ¾ ·) •rt 

,I _+ ___ 1_s_1__,f arj .. _-___ 1_5_•__,J ot' th• quot;tcl r-1d1o..(.:tl~• (.p4(.-ntrtt ian. 

• (l• • •) .... - (Jo• t') ond Is t11..-1fo,.. 

See attac11111ant. 

ca...,.1cr colltar\& pe-r v• of Nlut ton: 

I 

I 
j 

I 
I 

( 

' 
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Calibration Data from file: 1369.93.lccdetl lperched.Clb 
Energy Calibration Date: 6/5/2009 Time: 11:22:16 

Efficiency Calibration Date: 6/5/2009 Time: 11:39:17 

Calibration Description: 
6/5/09 can calibration polynomial new standard 

,..---._IPL #1369-93-1 new calibration perched 

~-•ergy Calibration Fit 
Energy - -0.3919 +0.243214*Channel -9.76725e-010*Channel**2 

FWHM (keV) = 2.7504 +0.000971*Channel -2.70459e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keVJ ,it(keV) Delta eWHM Fit Delta 

----------------------------------------------------------
363.02 88.00 87.90 0.11% 0.74 0.75 -2.10% 
502.91 122.00 121. 92 0.06% 0.78 0.79 -0.93% 
654.82 159.00 158.87 0.08% 0.81 0.82 -1.42% 

1317.38 320.00 320.01 -0.00% 0.99 0.97 1.72% 
1611.93 391.00 391.65 -0.17% 1.01 1. 03 -2.39% 
2114.79 514.00 513.95 0.01% 1. 16 1.14 1.61% 
2722.10 662.00 661.65 0.05% 1. 31 1. 26 3.65% 
3694.22 898.00 898.08 -0.01% 1. 50 1.45 2.99% 
4825.86 1173.00 1173.30 -0.03% 1. 67 1. 66 1.09% 
5480.66 1333.00 1332.55 0.03% 1. 63 1.77 -8.16% 
7551.24 1836.00 1836.12 -0.01% 2.12 2.08 2.12% 

Efficiency Calibration Fit 
Polynomial Uncertainty= 1.1491 % 

Coefficients: 
-0.345759 -5.963100 0.675305 -0.103447 0.008672 -0.000304 

Efficiency Table 
Energy Efficiency 

- 88.00 1.8030E-002 
122.00 l.8069E-002 
159.00 l.5244E-002 
320.00 8.8571E-003 
392.00 7.2997E-003 
514.00 5.5726E-003 
662.00 4.7604E-003 
898.00 3.5154E-003 

1173.00 2.8900E-003 
1333.00 2.5087E-003 
1836.00 1.9175E-003 

Calibration Certificate 
.lsotope Energy Pct 

,it Delta 

1.8033E-002 -0.02% 
1. 804 lE-002 0.15% 
l.5291E-002 -0.31% 
8.7565E-003 1.14% 
7.3136E-003 -0.19% 
5.7472E-003 -3.13% 
4.6095E-003 3.17% 
3.5587E-003 -1.23% 
2.8429E-003 1.63% 
2.5490E-003 -1.61% 
l.9124E-003 0.27% 

Table 
Halflife Activity GPS Error Date & T i.mf 

---------------------------------------------------------------------------------· 
Cd-109 88.03 3. 63 4.63E+002 9865.01 358.10 3.10% 5/1/2008 12:00:00 
Co-57 122.07 85.60 2.72E+002 400.00 342.40 3.10% 6/1/2009 12:00:00 
Te-l23m 159.07 84.00 1.20E+002 457.26 384.10 3.00% 6/1/2009 12:00:00 
Sn-113 391.69 64. 90 l.15E+002 1771.96 1150.00 3.00% 6/1/2009 12:00:00 
Y-88 898.02 94.00 l.07E+002 3392.55 3189.00 3.00% 6/1/2009 12:00:00 
Co-60 1173.24 99.86 1.93E+003 1822.55 1820.00 3.00% 6/1/2009 12:00:00 
Co-60 1333.00 99.98 1.93E+003 1822.36 1822.00 3.00% 6/1/2009 12:00:00 
Y-88 1836.01 99.40 l.07E+002 3393.36 3373.00 3.00% 6/1/2009 12:00:00 
Cr-51 320.00 9. 86 2.77E+001 11308.32 1115.00 3.00% 6/1/2009 12:00:00 
Sr-85 514.00 98. 40 6.48E+001 2157.52 2123.00 3.00% 6/1/2009 12:00:00 
Cs-137 661.66 85.10 l.lOE+004 1545.24 1315.00 3.00% 6/1/2009 12:00:00 
Cd-109 1836.27 3.63 4.63E+002 9220.39 334.70 3.10% 6/1/2009 12:00:00 
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Calibration Data from file: 1369.93.lccdetl llperched.Clb 
Energy Calibration Date: 10/16/2012 Time: 14:32:42 

Efficiency Calibration Date: 6/5/2009 Time: 11:39:17 

Calibration Description: 
10/16/12 can calibration energy re-cal 

,<PL #1369-93-1 new calibration perched 

L ~rgy Calibration Fit 
Energy= -0.2923 +0.243203*Channel -4.95665e-009*Channel**2 

FWHM (keV) = 2.5984 +0.001193*Channel -6.59988e-008*Channel**2 

Energy/FWHM Table 
Channel Energy(keV} Fit(keV) Delta FWHM Fit Delta 

363.13 88.00 88.02 -0.02% 0.76 0.74 3.67% 
503,23 122.06 122.09 -0.02% 0,74 0.77 -4.17% 

2722.55 662.00 661.81 0.03% 1. 31 1.30 0.35% 
4826.55 1173.00 1173.43 -0.04% 1. 65 1. 66 -0.17% 
5481.66 1333.00 1332.72 0.02% 1. 74 1.74 o.on, 

Efficiency Calibration Fit 
Polynomial Uncertainty= 1.1491 % 

Coefficients: 
-0.345759 -5.963100 0.675305 -0.103447 0.008672 -0.000304 

E.ffic.iency Table 
Energy Efficiency 

88.00 l.8030E-002 
122.00 l.8069E-002 
159.00 l.5244E-002 
320.00 8.8571E-003 
392.00 7.2997E-003 
514,00 5.5726E-003 
662.00 4.7604E-003 

r--s9s.oo 3.5154E-003 
173.00 2.8900E-003 

l333.00 2.5087E-003 
1836.00 l.9175E-003 

Calibration Certificate 
Isotope Energy Pct 

Cd-109 88.03 3. 63 
Co-57 122.07 85.60 
Te-123m 159.07 84.00 
Sn-113 391.69 64.90 
Y-88 898.02 94.00 
Co-60 1173.24 99.86 
Co-60 1333.00 99.98 
Y-88 1836.01 99.40 
Cr-51 320.00 9. 96 
Sr-85 514.00 99.40 
Cs-137 661.66 85.10 
Cd-109 1836.27 3.63 

Fit Del'!=-a 

l.8033E-002 -0.02% 
l.8041E-002 0.15% 
l.5291E-002 -0.31% 
8.7565E-003 1.14% 
7.3136E-003 -0.19% 
5.7472E-003 -3.13% 
4.6095E-003 3.17% 
3.5597E-003 -1. 23% 
2.8429E-003 1.63% 
2.5490E-003 -1.61% 
l.9124E-003 0.27% 

Table 
Halflife Activity GPS Error 

4.63E+002 9865.01 358.10 3.10% 
2.72E+002 400.00 342. 40 3.101, 
l.20E+002 457.26 394.10 3.00% 
l.15E+002 1771.96 1150.00 3.00% 
l.07E+002 3392.55 3199.00 3.00% 
l.93E+003 1822.55 1820.00 3.00% 
l.93E+003 1822.36 1822.00 3.00% 
l.07E+002 3393.36 3373.00 3.00% 
2.77E+001 11308.32 1115.00 3.00% 
6.48E+001 2157.52 2123.00 3.00% 
1. 10E~004 1545.24 1315.00 3.00% 
4.63E+002 9220.39 334.70 3.10% 

5/1/2008 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 
6/1/2009 

Date & Time 

12:00:00 
12:00,00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00:00 
12:00,00 
12:00:00 
12:00:00 
12:00:00 
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ACTIVITY DECAY CORRECTIONS 
LCS CANS 6 - 10, gbkg 

Input LCS Input Cale Cale Input Cale Cate Cale Cale Cale Input Input Cale Input Cale LCS 
Analyte • Half life Half life Half life Original Original Corrected Corrected Corrected Corrected Reference Current DPM Measured Percent • 

Years Days Hours pCi uCi pCi nCi uCi Bq Date Date pCi Recovery 
IPL-6 6 1600 5.84E+05 14025600 47.4 4.74E-05 46.87 0.05 4.69E-05 1.734 4/1/1987 12/19/2012 104.06 43.10 0.92 6 DET1 
IPL-6 6 1600 5.84E+05 14025600 47.4 4.74E-05 46.87 0.05 4.69E-05 1.734 4/1/1987 12/19/2012 104.06 41.40 0.88 6 DET2 
IPL-7 7 1600 5.84E+05 14025600 8.72 8.72E-06 8.66 0.01 8.66E-06 0.320 2/1/1997 12/19/2012 19.23 8.04 0.93 7 DET1 
IPL-7 7 1600 5.84E+05 14025600 8.72 8.72E-06 8.66 0.01 8.66E-06 0.320 2/1/1997 12/19/2012 19.23 8.18 0.94 7 OET2 
IPL-8 8 1600 5.84E+05 14025600 23.93 2.39E-05 23.77 0.02 2.38E-05 0.879 2/1/1997 12/19/2012 52.76 26.30 1.11 8 DET1 
lPL-8 8 1600 5.84E+05 14025600 23.93 2.39E-05 23.77 0.02 2.38E-05 0.879 2/1/1997 12/19/2012 52.76 21.40 0.90 8 DET2 

DCS08826 9 1600 5.84E+05 14025600 2.6 2.60E--06 2.57/" 0.00 2.57E-06 0.095 9/13/1989 12/26/2012 5.71 2.87,......... 1.12 ....... 9 DET1 
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122612dcs08826lcsdetl 

ORTEC g v - i (2191) wan32 G53W2.06 26-DEC-2012 13:07:53 Page 1 
Energy Laboratory spectrum name: 122612dcs08826lcsdetl.Anl 

sample description 
122612dcs08826lcsdetl 

Spectrum Filename: C:\User\122612dcs08826lcsdetl.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

26-Dec-2012 11:56:36 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetLllperched.clb 

0 

10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
Uncertainty: 
coefficients: 

Library Fil es 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
start channel: 
stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0. 292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

2 
1. 8333E+02 
2.7000E+Ol/( 1.0000E+OO* 
1. 4728E-01 
Nureg 4.16 

l.OOOOOOOE+OO 
l.OOOOOOOE+OO 
0.000% 

1. 8333E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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122612dcs08826lcsdetl 
ORTEC g v - i (2191) wan32 G53W2.06 26-DEC-2012 13:07:53 Page 2 

Energy Laboratory Spectrum name: 122612dcs08826lcsdetl.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
13-Sep-1989 12:00:00 

Peaked background correction: 
NO 
YES 011108bkgl000mindetl.Pbc 

15-Jan-2008 17:02:27 
Absorption (Internal): NO 
Geometry correction: 
Random summing: 

NO 
YES slope l.OOOOE+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 1.0000 

***** S U M M A R Y 0 F N U C L I D E S I N 
Time of count Time corrected uncertainty 

Nuclide Activity Activity counting 
pci/g pci/g pCi/g 

Ra-228 #A -2 .1430E-01 -3.5491E+OO -6.3649E+OO 
Ra-226 A 1. 2960E+OO 1. 3091E+OO 1. 3413E+OO 
Bi-214 #C 2. 8761E+OO,..-- 2.9053E+OO 3 .1263E-01 
Pb-214 2.6223E+OO 2.6489E+OO 2.2823E-01 
Ir-192 #B 2.9804E-02 >12 Halflives 3.0918E-02 
Sb-124 #F 3.7649E-01 >12 Halflives 8. 5731E-02 
sc-46 4. 6727E-01 >12 Halflives l.0206E-01 
Pb-210 # 0.0000E+OO O.OOOOE+OO O.OOOOE+OO 
Th-228 #A 4. 2313E+OO >12 Halflives 2.8952E+OO 
Th-230 #A 2.3362E+OO 2.3367E+OO 6.0148E+OO 
Cs-137 #A -1. 7509E-02 -2.9933E-02 l.0179E+02 
Co-60 #B 1. 7364E-02 3.7114E-01 5.9461E-01 
Am-241 #A 3.8675E-02 4.0147E-02 5.9024E-02 
K-40 # 3.4816E+OO 3.4816E+OO 8.4446E-01 
U-235 A 7.0680E-03 7.0680E-03 7.5370E-02 
Th-234 # 8.0636E+OO 8.0636E+OO 1. 4722E+OO 
Cs-134 #A -2.3989E-02 -6. 0190E+Ol -2.3920E+02 
Pb-212 A 1. 7799E-01 1. 7799E-01 9. 5469E-02 
Ra-224 A 2.8099E-01 >12 Halflives 1. 2403E+OO 
I-131 #B -1. 9755E-02 >12 Halflives 7.0063E+Ol 
Mn-54 #A -3.9714E-02 >12 Hal fl i ves -1. 2782E-01 
Tl-208 #H 2.2843E-01 >12 Halflives 7.5644E-02 
Bi-212 #A 5. 4801E-01 >12 Halflives 4.9573E-01 
Ra-223 #A 5.2850E-01 >12 Halflives 4.1576E-01 
Pa-234 A 2.1617E-01 >12 Halflives 1. 4886E-01 
Eu-154 A O.OOOOE+OO O.OOOOE+OO 3.2514E+03 

S A M P L E ***** 
1 sigma 

Total MDA 
pci/g pci/g 

-6.3651E+OO 
1. 3414E+OO 
3.lSOlE-01 
2.3094E-01 
3.0920E-02 
8.5877E-02 
l.0225E-01 
O.OOOOE+OO 
2.8956E+OO 
6.0148E+OO 
1. 0179E+02 
5.9463E-01 
5.9026E-02 
8.4573E-01 
7.5370E-02 
1. 4768E+OO 

-2.3920E+02 
9.SSOOE-02 
1. 2403E+OO 
7. 0063E+Ol 

-1. 2782E-01 
7.5705E-02 
4.9579E-01 
4.1582E-01 
1. 4889E-01 
3.2514E+03 

ORTEC g v - i (2191) wan32 G53W2.06 26-DEC-2012 13:07:53 Page 3 
Energy Laboratory spectrum name: 122612dcs08826lcsdetl.Anl 

Eu-152 
Na-22 #A 

9.4559E-01 
4.7628E-02 

3.1737E+OO 9.7965E-01 
2.3656E+Ol 2.2967E+Ol 

Page 2 

9.8056E-01 
2.2969E+Ol 
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Zn-65 A 
Ba-133 #A 
Ru-103 #B 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 #F 

9. 2877E-02 
7. 2314E-03 
S.2020E-02 
6.4791E-02 
0.0000E+OO 
2. 9280E-01 
5. 3404E+OO 

122612dcs08826lcsdetl 
>12 Halflives 9.1431E-02 

3.3637E-02 l.6581E-01 
>12 Halflives 4.0215E-02 
>12 Halflives l.7142E-01 
>12 Halflives O.OOOOE+OO 
>12 Halflives 2.8472E-01 
>12 Halflives 1.3891E+OO 

9.1440E-02 
1. 6581E-01 
4.0228E-02 
1. 7143E-01 
O.OOOOE+OO 
2.8478E-01 
1. 3926E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) l.3562037E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 1.3617786E+Ol pCi/g 

********* 5 UM MARY OF DI 5 CARDED PE AK 5 ********* 
969.10 + Ra-228 1120.28 - Bi-214 1173.00 + Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enouQh to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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122612blankdetl 

ORTEC g v - i ( 143) wan32 G53W2.06 26-DEC-2012 14:13:32 Page 1 
Energy Laboratory Spectrum name: 122612blankdetl.Anl 

sample description 
122612blankdetl 

Spectrum Filename: c:\user\122612blankdetl.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

calibration 

26-Dec-2012 13:08:49 
3598 
3600 

0.05 % 
2 

Filename: 1369.93.lccdetLllperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0.292 kev 
0.243 kev/channel 

-4.957E-09 keV/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman. lib 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. OOOOE+OO 
2.7000E+Ol/( 1.0000E+OO* 
2.7000E+Ol 
Nureg 4.16 

1. OOOOOOOE+OO 
l.OOOOOOOE+OO 
0.000% 

1. OOOOE+OO) = 

best method (based on spectrum). 

12.000 

Page 1 
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122612bl ankdetl 
ORTEC g v - i ( 143) wan32 G53W2.06 26-DEC-2012 14:13:32 Page 2 

Energy Laboratory Spectrum name: 122612blankdetl.Anl 

Activity range factor: 
Min. step backg. energy 

2.000 
0.000 

corrections Status 
YES 
YES 
NO 

comments 
30-Apr-1999 12:00:00 

***** 
Nuclide 

Ra-228 
Ra-226 
Bi-214 
Pb-214 
Ir-192 
Sb-124 
Sc-46 
Pb-210 
Th-228 
Th-230 
Cs-137 
Co-60 
Am-241 
K-40 
U-235 
Th-234 
cs-134 
Pb-212 
Ra-224 
I-131 
Mn-54 
Tl-208 
Bi -212 
Ra-223 
Pa-234 
Eu-154 

ORTEC 
Energy 

Eu-152 
Na-22 

Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 
Peaked background correction: 

Absorption (Internal): 
Geometry correction: 
Random summing: 

NO 
YES 

NO 
NO 
YES 

011108bkg1000mindetl.Pbc 
15-Jan-2008 17:02:27 

slope 1.0000E+OO 
Net factor 1.0000E+OO 

Energy calibration 
Normalized diff: 1.0000 

SUMMARY 0 F N U C L I D E S I N S A M P L E ***** Time of count Time corrected uncertainty 2 sigma 
Activitr Activity counting Total 

pci/ pCi/1 pci/1 pci/1 

r 
< 1. 3498E+02 7.00SOE+02 
< 6.9945E+02 7.0360E+02 

B< l.0102E+02 l.0162E+02 
< 8.1882E+Ol 8.2368E+Ol 

B< 1. 57E+Ol >12 Halflives 
B< 3.68E+Ol >12 Halflives 
< 3.59E+Ol >12 Halflives 

No in-range peaks 
< 1. 2395E+03 1. 7624E+OS 
< 2.3743E+03 2.3746E+03 
< 2. 3392E+Ol 3.2039E+Ol 

B< 2.9319E+Ol 1. 7671E+02 
< 3. 5012E+Ol 3.5787E+Ol 
< 4.2764E+02 4.2764E+02 
< 4.2573E+Ol 4.2573E+Ol 

B< 5. 2313E+02 5. 2 313E+02 
< 3.1441E+Ol 3.1021E+03 
< S.0848E+Ol S.0848E+Ol 
< 4.49E+02 >12 Halflives 

B< 2.67E+Ol >12 Halflives 
< 2.86E+Ol >12 Halflives 
< 4.84E+Ol >12 Halflives 
< 3 .01E+02 >12 Halflives 
< 8.70E+Ol >12 Halflives 
< 5.84E+Ol >12 Halflives 
< S.8806E+Ol 1. 7246E+02 

f g V - i ( 143) wan32 G53W2. 06 26-DEC-2012 14:13:32 Page 3 
Laboratory spectrum name: 122612blankdetl.Anl 

< l.1965E+02 2.4343E+02 
< 3.8395E+Ol 1. 4649E+03 

Page 2 
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I 122612blankdetl 
zn-65 < 4.92E+Ol >12 Halflives 
Ba-133 < 2.7605E+Ol 6.8014E+Ol 
Ru-103 B< 2.16E+Ol >12 Halflives 
Be-7 B< 1.56E+02 >12 Halflives 
I-125 No in-range peaks 
Tl-201 B< l.41E+02 >12 Halflives 
Pa-234 B< 4.72E+02 >12 Halflives 

< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< Critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 keV) O.OOOOOOOE+OO pci/1 
Total Decayed Activity ( 48.3 to 1980.0 keV) O.OOOOOOOE+OO pci/1 

********* SUM M 
911.07 % Ra-228 

1120.51 ! Sc-46 
1333.00 % Co-60 

A R Y O F D I S 
969 .10 % Ra-228 

1173.00 & co-60 
1408.00 % Eu-152 

CARDED PE A 
1115.52 % Zn-65 
1274. 50 Na-22 
1460.80 % K-40 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 

KS ********* 
1120.28 % Bi-214 
1274. 54 & Eu-154 

+ - Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 
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0 

Cl2120140 .1 

ORTEC g v - i (2191) wan32 G53W2.06 26-DEC-2012 10:46:28 Page 1 
Energy Laboratory spectrum name: cl2120140.l.Anl 

sample description 
C12120140. 1 

Spectrum Filename: c:\user\cl2120140.1.Anl 

Acquisition information 
start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

ca 1 i bration 

26-Dec-2012 09:42:39 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetl_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0. 292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman .1 i b 
0. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 8909E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4279E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

l.8909E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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D 

C12120140 .1 
ORTEC g v - i (2191) wan32 G53W2.06 26-DEC-2012 10:46:28 Page 2 

Energy Laboratory spectrum name: C12120140.l.Anl 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 
Decay during collection: 
True coincidence correction: 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
07-Dec-2012 12:00:00 

Peaked background correction: 

Absorption (Internal): 

NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
NO 

Geometry correction: 
Random summing: 

NO 
YES slope l.OOOOE+OO 

Net factor l.OOOOE+OO 

Energy calibration 
Normalized diff: 0.0607 

***** SUMMARY 
Time of count 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Nuclide Activity 

Ra-228 
Ra-226 A 
Bi-214 
Pb-214 
Ir-192 #B 
Sb-124 #B 
sc-46 #A 
Pb-210 # 
Th-228 A 
Th-230 #A 
cs-137 #A 
co-60 #B 
Am-241 A 
K-40 
U-235 A 
Th-234 # 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 # 
Tl-208 H 
Bi-212 #A 
Ra-223 #A 
Pa-234 #A 
Eu-154 #A 

pci/g 

9.7118E-01 9.7726E-01 
l.4316E+OO l.4316E+OO 
1.5356E+OO,...- 1.5357E+OO 
l.2825E+OO l.2825E+OO 
S.4180E-03 6.4673E-03 
l.3790E-01 l.7143E-01 
O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO O.OOOOE+OO 
2.6771E+OO 2.7279E+OO 
3.1514E+OO 3.1514E+OO 
l.1952E-01 l.1966E-01 

-2.9882E-02 -3.0086E-02 
9.8751E-02 9.8760E-02 
l.4300E+Ol 1.4300E+Ol 
l.5644E-01 l.5644E-01 
1.1384E+Ol 1.1384E+Ol 
6.7173E-02 6.8352E-02 
1.1749E+OO 1.1749E+OO 
l.7676E+OO 6.5987E+Ol 
l.7570E-02 8.9657E-02 
l.7481E-01 l.8229E-01 
7.0398E-01 >12 Halflives 
1.SlSlE+OO >12 Halflives 
2.5393E-01 7.9910E-01 
1.8791E-01 >12 Halflives 
O.OOOOE+OO O.OOOOE+OO 

D E S I N 
uncertainty 

counting 
pci/g 

4.6564E-01 
2.818SE+OO 
4. 5878E-Olr 
3.8098E-01 
4.2899E-02 
1. 9778E-01 
S.6SOSE+02 
O.OOOOE+OO 
6.5021E+OO 
1. 0066E+Ol 
1.1819E-01 
1. 9141E+02 
1. 6954E-01 
3.4918E+OO 
1. 5164E-01 
3.0374E+OO 
1. 6534E-01 
2.3964E-01 
7.7656E+Ol 
2.7391E-01 
1. 0262E-01 
1.9423E-01 
1. 5613E+OO 
1. 5896E+OO 
3.5037E-01 
O.OOOOE+OO 

S A M P L E 
2 Sigma 

Total 
pci/g 

4.6637E-01 
2.8187E+OO 
4.6060E-01 
3.8251E-01 
4.2899E-02 
1. 9783E-01 
S.6505E+02 
O.OOOOE+OO 
6.5024E+OO 
1. 0066E+Ol 
1.1824E-01 
1.9141E+02 
1. 6956E-01 
3. 512SE+OO 
1. 5170E-01 
3.0SSlE+OO 
1. 6535E-01 
2.4177E-01 
7.7676E+Ol 
2.7392E-01 
1. 0274E-01 
1. 9513E-01 
1. 5618E+OO 
1. 5897E+OO 
3. 5040E-01 
O.OOOOE+OO 

***** 
MDA 

pCi/g 

ORTEC g v - i (2191) wan32 G53W2.06 26-DEC-2012 10:46:28 Page 3 
Energy Laboratory Spectrum name: c12120140.1.Anl 

Eu-152 # 8.3830E-01 8.4056E-01 5.4524E-01 
Na-22 #A -l.9396E-02 -1.9666E-02 l.5308E+02 

Page 2 

S.4570E-01 
1. 5308E+02 
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C12120140.1 
Zn-65 A 4.2760E-02 4.SllSE-02 1. 6782E-01 1. 6782E-01 
Ba-133 3. 0134E-01 3.0237E-01 2.3393E-01 2.3407E-01 
Ru-103 #B 1.0087E-01 1. 4073E-01 1. 2055E-01 1. 2067E-01 
Be-7 F 1. 3820E+OO 1. 7663E+OO 1. 2123E+OO 1. 2143E+OO 
I-125 # 0.0000E+OO O.OOOOE+OO 0.0000E+OO O.OOOOE+OO 
Tl-201 #B 7.6603E-01 5.6712E+Ol 4.6032E+Ol 4.6086E+Ol 
Pa-234 B 3.4848E+OO >12 Halflives 2.4301E+OO 2.4335E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- SUMMARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 2.9677322E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 kev) 2.9677387E+Ol pci/g 

********* SUMMARY 
1173.00 & Co-60 

0 F DISCARDED 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 

PE AK S ********* 

@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enouqh to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 

Reviewed by: 

Laboratory: 

Dave Blaida 

supervisor 

Energy Laboratory 

Page 3 
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D 

Cl2120140.ldup 

ORTEC g v - i (2191) wan32 G53W2.06 26-DEC-2012 11:54:03 Page 1 
Energy Laboratory spectrum name: Cl2120140.ldup.Anl 

sample description 
Cl2120140.ldup 

Spectrum Filename: C:\user\Cl2120140.ldup.Anl 

Acquisition information 
Start time: 
Live time: 
Real time: 
Dead time: 
Detector ID: 

Detector system 
Det 1 

Calibration 

26-Dec-2012 10:48:18 
3598 
3600 

0.06 % 
2 

Filename: 1369.93.lccdetl_llperched.clb 
10/16/12 can calibration energy re-cal 
IPL #1369-93-1 new calibration perched 

Energy calibration 
created: 
zero offset: 
Gain: 
Quadratic: 

Efficiency calibration 
created: 
Type: 
uncertainty: 
Coefficients: 

Library Files 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
sample size: 
Activity scaling factor: 

Detection limit method: 

Random error: 
systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 

16-0ct-2012 14:32:42 
-0. 292 kev 
0.243 kev/channel 

-4.957E-09 kev/channelA2 

05-Jun-2009 11:39:17 
Polynomial 
1.149 % 

-0.345759 -5.963100 0.675305 
-0.103447 0.008672 -0.000304 

Norman.lib 
o. 500 

wan32 G53W2.06 
200 ( 48.35kev) 

8144 ( 1980.03kev) 
20.000% 

3 
1. 8909E+02 
2.7000E+Ol/( l.OOOOE+OO* 
1. 4279E-01 
Nureg 4.16 

1. OOOOOOOE+OO 
1. OOOOOOOE+OO 
0.000% 

1. 8909E+02) 

best method (based on spectrum). 

12.000 

Page 1 
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0 

ORTEC g v - i (2191) wan32 
Energy Laboratory 

Activity range factor: 
Min. step backg. energy 

corrections 
Decay correct to date: 
Decay during acquisition: 

C12120140.ldup 
G53W2.06 26-DEC-2012 11:54:03 Page 

Spectrum name: C12120140.ldup.Anl 

2.000 
0.000 

Status 
YES 
YES 
NO 

comments 
07-Dec-2012 12:00:00 

Decay during collection: 
True coincidence correction: 

2 

Peaked background correction: 

Absorption (Internal): 

NO 
YES 011108bkg1000mindetl.Pbc 

15-Jan-2008 17:02:27 
NO 

Geometry correction: 
Random summing: 

NO 
YES slope 1.0000E+OO 

Net factor l.OOOOE+OO 

Energy Calibration 
Normalized diff: 0.0365 

***** 
Nuclide 

S U M M A R Y 
Time of count 

Activity 
pci/g 

OF NUCLI 
Time corrected 

Activity 
pci/g 

Ra-228 
Ra-226 A 
Bi-214 F 
Pb-214 
rr-192 F 
Sb-124 #B' 
Sc-46 #A 
Pb-210 # 
Th-228 #A 
Th-230 #A 
Cs-137 # 
co-60 #B 
Am-241 #A 
K-40 # 
U-235 #A 
Th-234 B 
cs-134 #A 
Pb-212 
Ra-224 A 
I-131 #B 
Mn-54 # 
Tl-208 H 
Bi-212 #A 
Ra-223 A 
Pa-234 #A 
Eu-154 A 

1.8230E+OO 1.8344E+OO 
3.4200E+OO 3.4201E+OO 
9.6447E-01.-- 9.6450E-01 
l.3131E+OO l.3132E+OO 
l.6615E-01 l.9841E-01 
2.9743E-02 3.6995E-02 
0.0000E+OO 0.0000E+OO 
0.0000E+OO O.OOOOE+OO 
3.3746E+OO 3.4388E+OO 
3.9392E+OO 3.9392E+OO 
2.8634E-01 2.8668E-01 

-2.9882E-02 -3.0086E-02 
1.2938E-01 l.2939E-01 
1.8029E+Ol l.8029E+Ol 

-3.1429E-02 -3.1429E-02 
2.9610E+OO 2.9610E+OO 

-l.3429E-02 -l.3665E-02 
1.1890E+OO 1.1890E+OO 
2.1241E+OO 7.9989E+Ol 

-l.9154E-02 -9.8124E-02 
2.1327E-01 2.2242E-01 
5.2380E-01 >12 Halflives 

-1.5232E-02 >12 Halflives 
3.7838E-01 1.1940E+OO 
2.6082E-01 >12 Halflives 
2.9541E-01 2.9662E-01 

D E S I N 
uncertainty 

counting 
pci/g 

7.0072E-01 
2. 4847E+00 ,,-
4. 0559E-01 
3.9875E-01 
1. 3503E-01 
1. 5441E-01 
4.2300E+02 
O.OOOOE+OO 
6.0252E+OO 
l.0366E+Ol 
2.2178E-01 
1. 9141E+02 
1. 8500E-01 
3.4521E+OO 

-2.2503E-01 
2.8980E+OO 

-1. 3850E-01 
2.3129E-01 
8.2954E+Ol 
7. 5124E+02 
1. 5282E-01 
2 .0079E-01 

-l.0079E+OO 
1. 6949E+OO 
2. 3813E-01 
2.2422E-01 

S A M P L E 
2 sigma 

Total 
pci/g 

7.0242E-01 
2.4864E+OO 
4.0641E-01 
4.0028E-01 
1. 3513E-01 
1. 5442E-01 
4.2300E+02 
O.OOOOE+OO 
6.0257E+OO 
1. 0367E+Ol 
2. 2191E-01 
1. 9141E+02 
1. 8502E-01 
3.4853E+OO 

-2.2504E-01 
2.8992E+OO 

-1. 3850E-01 
2.3354E-01 
8.2981E+Ol 
7. 5124E+02 
1. 5294E-01 
2. 0127E-01 

-l.0079E+OO 
1. 6952E+OO 
2.3823E-01 
2.2436E-01 

***** 
MDA 

pci/g 

ORTEC g v - i (2191) wan32 G53W2.06 26-DEC-2012 11:54:03 Page 3 
Energy Laboratory Spectrum name: C12120140.ldup.Anl 

Eu-152 #A 4.7077E-02 4.7204E-02 l.4592E-01 
Na-22 #A -l.9396E-02 -1.9666E-02 5.6540E+02 

Page 2 
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Zn-65 A 
Ba-133 #A 
Ru-103 #F 
Be-7 #B 
I-125 # 
Tl-201 #B 
Pa-234 F 

2.9986E-02 
-l.6840E-02 
1. 4743E-01 
6.2817E-02 
O.OOOOE+OO 
7. 5701E-01 
5.0904E+OO 

C12120140.ldup 
3.1642E-02 l.8865E-01 

-l.6898E-02 l.6460E+02 
2.0585E-01 l.6070E-01 
8.0335E-02 4.4488E-01 
O.OOOOE+OO O.OOOOE+OO 
5.6629E+Ol 4.4586E+Ol 

>12 Halflives 2.9185E+OO 

1. 8866E-01 
1. 6460E+02 
1. 6090E-01 
4.4489E-01 
O.OOOOE+OO 
4.4642E+Ol 
2.9246E+OO 

# - All peaks for activity calculation had bad shape. 
* - Activity omitted from total 
& - Activity omitted from total and all peaks had bad shape. 
< - MDA value printed. 
A - Activity printed, but activity< MDA. 
B - Activity< MDA and failed test. 
c - Area< critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

----------------------------- 5 UM MARY ----------------------------
Total Activity ( 48.3 to 1980.0 kev) 2.2354267E+Ol pci/g 
Total Decayed Activity ( 48.3 to 1980.0 keY) 2.2365734E+Ol pCi/g 

********* 5 UM MARY D F DI 5 CARDED PE AK 5 ********* 
969.10 - Ra-228 1120.28 - Bi-214 1173.00 - Co-60 

- Peak is part of a multiplet and this area went 
negative during deconvolution. 

? - Peak is too narrow. 
@ - Peak is too wide at FW25M, but ok at FWHM. 
% - Peak fails sensitivity test. 
$ - Peak identified, but first peak of this nuclide 

failed one or more qualification tests. 
+ - Peak activity higher than counting uncertainty range. 

Peak activity lower than counting uncertainty range. 
- Peak outside analysis energy range. 

& - calculated peak centroid is not close enou~h to the 
library energy centroid for positive identification. 

P - Peakbackground subtraction 

Analyzed by: 
Dave Blaida 

Reviewed by: 
supervisor 

Laboratory: Energy Laboratory 
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APPENDIX D 
RIPRAP QUALITY AND GRADATION DATA 

  



Client: 

Attn : 

Project Name: 

Native Sun Materials 

PO Box 1007 

Colorado City, AZ 87323-

Ernie Jessop 

General Rock Products Misc. Test ing 2010 

Gallup , NM 

amec 
Report Date: September 20, 2011 

Project#: 10-519-00165 

Work Order#: 22 

Lab#: G4904 

Sampled By: Client 

Date Sampled: 9/1 4/2011 

Visual Description of Grey Rip-Rap 
Material : 

Sample Source: Thoreau Pit 
Project Manager: Lee Lommler SOILS / AGGREGATES 

Sieve Analysis ASTM D5519 

Cumulative Particle Distribution 
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Screen Size (mm) 

CC: 1.033 

D10: 78.921 

DS0: 109.493 

CU: 1.457 

D20:87.419 

D60: 114.980 

Reviewed By:~~ 

jo 

Cmu: 1.381 

D30: 96.832 

D70: 120.742 

0.01 

Distribution: Client: ~ File: ~ Supplier: ~ Other: Addressee (1) 
Email : 

AMEC Earth Environmental. Inc. 
8519 Jefferson NE 
Albuquerque. NM 87113 
Tel 5058211801 
Fax 5058217371 

Ernie Jessop (email) (1) 

www.amec.com 

Sieve Size Passing 

7in . 100.0% 

6in. 96.2% ~ 

5in. 80.3% 

4in. 34.7% 

3in. 6.6% 

2in. 0.0% 



Attaclm!.ent C, SOP #RAD--03a 
Gamma Raili,,J:i<>n Survey @UNC's NE CR.Mme Site 

,Detecmr ,t.vc/ 'f'{-ro/PR277,f, Z.. 

lnstrument Calibnllion Dalee __ 'f'------_/.c.2_-_0_'1'----------~ln,t,:mnent Daily Fimction Cbed< Pe,fonne<l: yes 
2"x2" NaIDetector Collimated~ YC:li or ___ No. 

SUiveyAtea/UnitDecsri.p'tion &ene,r"d/ koc.k l'r-odrn:fs - /?Pt:-k Pif o)rec loc;yfe.d nec>r Thor-ea.'j Nm 

Smvey 
Oate/I'ime 

<r-zs-09 

/!/;O 

,, 

Revision 2.1 
September 2008 

Smveyl'oiut 
l])/Desctiption 

/'?/.fe,-.. l?o</c /Yl;JJ1 -hri,;~..( 

p;/e. : 
C:J.S-f .s:de.-

Sovl/2 Sic/6 
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1.0   BACKGROUND 

Following completion of the Eastern Drainage Removal Action (EDRA) at Northeast Church Rock 

(NECR) Mine and placement of removed material at the NECR-1 temporary stockpile, the work area will 

be prepared for revegetation and seeded.  Final revegetation of the NECR-1, Eastern Drainage, and 

borrow areas will be conducted following implementation of the EDRA and completion of a site status 

survey, in accordance with the Eastern Drainage Removal Action Work Plan (MWH, 2012).  

Objectives of the EDRA revegetation effort are attainment of erosional stability and the preclusion of 

off-site transport of generated sediments from the mine permit area as well as return of the pre-

disturbance land uses.  The principal means to obtain erosional stability will be use of stability-enhancing 

metrics and the construction of a stable physical landscape that can then support the establishment and 

persistence of a reasonable herbaceous ground cover (that also provides enhanced protection against 

erosion).  Once such a condition is achieved, natural processes will facilitate advancement along the 

successional continuum and eventually to a condition that fully supports the interim revegetation effort.  

If adequate growth media, precipitation, and other related factors are not at issue, such progression will 

occur in a relatively short period of time, perhaps as few as 3 to 5 years.   

1.1   Growth Medium Characteristics 

Soils around uranium mines in McKinley County, NM typically exhibit textures that range from clay 

loam to sandy loam, have a near neutral pH, and exhibit low organic matter.  Therefore, to improve 

potential for revegetation success, sterile organic mulch (sterile cow manure) will be applied to the 

Eastern Drainage area to increase organic content and improve agronomic properties of the surface soils. 

Once the Eastern Drainage area has been graded to final contour, remaining sub-soil will be 

prepared for subsequent revegetation activities.  The Eastern Drainage area will receive four tons per 

acre of sterile organic manure as an amendment.  The incorporation of sterile organic manure will 

improve nutrient availability, nutrient cycling, and soil moisture retention (Brady and Weil, 1999).  Sterile 

material is necessary because seeds of noxious or weedy species can pass through cattle intact.  If the 
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manure is sterilized (composted) prior to application, weed seeds are rendered infertile.  Mulch will be 

spread uniformly across the area immediately prior to discing and seeding discussed below.  Additions to 

NECR-1 will largely be composed of native growth media removed from the Eastern Drainage area as well 

as additional C-horizon material where contamination has been identified deeper in the soil profile.  It will 

be capped with a layer of uncontaminated material from the designated borrow area.  NECR-1 will also 

receive sterile organic manure at a rate of four tons per acre.  The borrow areas will not receive sterile 

organic manure.  

1.2   Surface Material Preparation   

Once the project area has been regraded to final configuration and NECR-1 has been capped with 

the previously described native surface soil components, areas of steeper slopes (>3:1) will be deep 

ripped, where possible, with a single or double-toothed chisel plow pulled by a D8 or equivalent dozer.  

Deep ripping will occur along the contour to create contour ridges to help preclude erosion.  Ripping will 

occur at nominal intervals of 4 feet (but no more than 6 feet) between the ripper teeth.  On flatter slopes 

between 3:1 and 5:1 ripping will again occur on the contour, but the depth will be reduced and the 

interval between “rip lines” will be increased to 10 or 12 feet.  Flat areas (< 5:1 slopes) will not be ripped 

unless haulage traffic has compacted the growth media, or it is naturally compacted.  In such compacted 

circumstances, ripping will follow the procedures for steep slopes.  

Following deep ripping, the upper 3 to 6 inches of remaining growth media will be prepared for 

seeding through fragmentation into a fine-grained unconsolidated material by use of a heavy disc or 

heavy harrow.  This process oxygenates the growth media and opens up inter-grain pore spaces 

facilitating moisture retention.  If the surface is extraordinarily hard, multiple passes may be necessary to 

gain adequate depth.  Final passes will be oriented parallel to the contour to preclude creation of 

preferential erosion pathways.   

It is best that seeding occur immediately following this deep discing / harrowing step.  If seeding 

cannot occur immediately following this step, then a light harrowing immediately in advance of seeding 

will occur to break up any crusting that may have developed during the interim.  This final harrowing will 

occur along the contour, should use low-ground pressure equipment, and is necessary to maximize 

opportunities for “seed to soil” contact.   

1.3   Seeding  

The final restoration step for the EDRA will be planting of the designated seed mixes for Eastern 

Drainage and NECR-1 (Tables 1 and 2).  Seeding of the Primary Mix (Table 1) will be used on all areas of 
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the Eastern Drainage Removal Action, including restored areas on NECR-1 and associated borrow areas.  

The Supplemental Mix will be used on all restored areas east of Red Water Pond Road.  Planting will take 

place in late October or November as soon as possible after surface preparation is completed.  As 

indicated on the seed mix tables, distribution of seed is best accomplished by a mix of two planting 

techniques.  In this regard, seed designated for broadcasting will be applied first, to be followed by seed 

designated for drilling.  This can be best accomplished by placing a cyclone spreader on the front of the 

equipment (tractor) that pulls the seed drill.  The cyclone should be adjusted to spread seed the 

approximate width of the drill.  The action of the seed drill then acts as a harrow to lightly cover the 

broadcast seed thereby eliminating the need for the final step - harrowing.  If, broadcasting occurs in any 

other manner or timing, the area just seeded should be lightly harrowed before drilling of grass seed.  

Harrowing must be very light so as not to overly bury distributed seed (the majority of seed should be 

covered no deeper than 2 to 3 mm).  A very short length of chain-link fencing dragged over the 

broadcast area is often used for such light harrowing.  Drilling of grass seed is best accomplished by 

setting depth bands on a seed drill to place seed 5 to 8 mm below the surface.  Furthermore, an 

experienced seed applicator will be used so as to obtain proper distribution of the indicated amount of 

seed on a per acre basis. 

1.4   Mulching  

Areas exhibiting flatter slopes (<3:1) shall not be mulched unless deemed necessary by site 

management personnel.  Steeper areas (within the limitations of safe equipment operation) shall receive 

2 tons per acre of certified weed-free straw mulch that will be “crimped-into” the surface by use of a 

standard agricultural disc with the coulters set parallel to the direction of travel.  If such “crimping” 

cannot be accomplished in the manner indicated due to slope angle, contour furrowing, or similar 

reclamation metric, an alternate procedure will be used to “affix” the straw.  The first alternate measure 

that may be used would involve a small dozer (e.g., D6 or equivalent) operating up and down the slope.  

In this manner the grousers will crimp the straw into the soil surface in much the same manner as 

coulters on a disk.  A second alternate procedure would involve application of 2 tons per acre of wood 

fiber mulch applied hydraulically (hydromulching) from the top of the structure and/or from the base. 

1.5   Amendments  

As indicated on Table 1, the seed mixes are comprised entirely of native species that should be 

adapted to low-fertility soils and to the climactic regime of the project area.  Because weedy annuals 

typically take greater advantage of inorganic fertilizers that will then result in significant problematic 

circumstances, no inorganic fertilizers will be used.  However, because a borrow source of topsoil will not 

be used in the Eastern Drainage area, 4 tons per acre of a sterile organic manure (cow manure) shall be 
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applied for the reasons indicated in Section 1.1.  This material shall be applied prior to seedbed 

preparation, and therefore, will be incorporated into the soil profile with disking activities. 

Furthermore, because seed mixes are comprised of species adapted to the climactic conditions of 

the project area, no irrigation will be used in this revegetation project.  Irrigation would cause an artificial 

climactic regime that would overly encourage the wrong species versus the desired ones (e.g, annual 

weeds).  Also, under the influence of irrigation, the adapted plants that do come up would develop above 

ground biomass at the expense of below ground biomass.  Thus once the irrigation stops, those plants 

would have essentially become "accustomed" to artificial circumstances and likely would  die during a 

normally tolerated drought.  Over approximately the last 20 years, practical applications of arid land 

restoration science have abandoned the use of irrigation.  Where currently used in modern restoration, 

irrigation typically has one of several finitely specific purposes, none of which are applicable to the EDRA 

environs. 

1.6   Woody Species 

It has been recommended that all tree specimens be left in place during the removal action.  

However, logistics of such a procedure are often difficult and it is likely that some trees will be lost and/or 

damaged during the removal action.  As a precautionary strategy, all individual trees in the vicinity of the 

EDRA were located with GPS coordinates and recorded by species during the site survey in August 2012 

(Cedar Creek ERDA Baseline Report).   

1.7   Fencing 

Existing fencing around the perimeter of the Eastern Drainage area is adequate to exclude grazing 

livestock from revegetated areas.  The existing fencing includes 48" of net wire, overlain with two strands 

of barbed wire spaced 6-8 inches apart.  Allotment permitees will be notified that grazing of the restored 

area will not be permitted until approved by a qualified revegetation specialist (biologist or ecologist).
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Table 1 NECR - Final Primary Seed Mix*
For NECR-1, Eastern Drainage, and Borrow Areas - (Livestock Grazing Land Use)

This entire mix can be drill seeded

No.

Obs. 
On 

Site Common Name Scientific Nomenclature

PLS / 
lb.**

Recommd
. PLS 

lbs/ac

PLS / 
ft2

% of Seeds 
in Mix

Preferred 
Method of 

Seeding

Comment 
 (Based on Site-specific Findings or 

Professional Judgment)

1 XX Western wheatgrass Agropyron smithii 110,000 1.00 2.5 2.0% Drill NRCS indicated climax species
2 XX Sand Dropseed Sporobolus cryptandrus 5,298,000 0.50 60.8 47.9% B-cast/Harrow NRCS indicated climax species
3 XX Blue Grama Bouteloua gracilis 825,000 0.50 9.5 7.5% Drill Stong component of native community
4 XX Galleta Hiliaria jamesii 159,000 0.50 1.8 1.4% Drill Stong component of native community
5 Thickspike Wheatgrass Agropyron dasystachyum 154,000 0.50 1.8 1.4% Drill Fair performer - Offers diversity
6 XX Indian Ricegrass Oryzopsis hymenoides 141,000 0.75 2.4 1.9% Drill Should do well in areas of sandy texture
7 XX Sideoats Grama Bouteloua curtipendula 191,000 0.75 3.3 2.6% Drill Good performer - Offers diversity
8 XX Bottlebrush Squirreltail Sitanion hystrix 192,000 0.25 1.1 0.9% Drill Fair performer - Offers diversity

Subtotal 4.75 83.2 65.5%

9 XX Desert Globemallow Sphaeralcea ambigua 500,000 0.75 8.6 6.8% B-cast/Harrow Sufficient performer for diversity
10 Palmer Penstemon Penstemon palmeri 610,000 0.50 7.0 5.5% B-cast/Harrow Good performer - Offers diversity
11 XX Rocky Mountain PenstemonPenstemon strictus 592,000 0.25 3.4 2.7% B-cast/Harrow Fair performer - Offers diversity
12 Lewis Flax Linum lewisii 293,000 1.00 6.7 5.3% B-cast/Harrow Good performer - Offers diversity

Subtotal 2.50 25.7 20.3%

13 XX Fourwing Saltbush Atriplex canescens 52,000 0.75 0.9 0.7% Drill NRCS indicated climax species - good forage value
14 XX Wyoming Big Sagebrush Artemisia tridentata wyo. 2,500,000 0.25 14.3 11.3% B-cast/Harrow Occasional performer - Offers diversity
15 XX Cliffrose Purshia mexicana 64,600 1.00 1.5 1.2% B-cast/Harrow Fair performer - Offers diversity
16 Winterfat Ceratoides lanata 56,700 1.00 1.3 1.0% B-cast/Harrow Good performer - good forage value

Subtotal 3.00 18.0 14.2%

Total 10.25 127.0

*  The 10.25 lb/ac mix is designed for drill seeding of grasses.  When broadcast and harrow methods are used for grasses, the rate should be increased 1.5 times.  When hydroseeding 
methods are to be used, the rate should be doubled (2X).   ** PLS = Pure Live Seed.  

Primary Mix Recommendations

Table 2 NECR - Final Supplemental Seed Mix*
For Areas East of Red Water Pond Road - (Livestock Grazing Land Use)

This entire mix can be drill seeded

No.

Obs. 
On 

Site Common Name Scientific Nomenclature

PLS / 
lb.**

Recommd
. PLS 

lbs/ac

PLS / 
ft2

% of Seeds 
in Mix

Preferred 
Method of 

Seeding

Comment 
 (Based on Site-specific Findings or 

Professional Judgment)

1 Alkali Sacaton Sporobolus airoides 1,758,000 0.25 10.1 28.6% B-cast/Harrow NRCS indicated climax species
2 XX Blue Grama Bouteloua gracilis 825,000 0.50 9.5 26.8% Drill Stong component of native community

Subtotal 0.75 19.6 55.4%

3 XX Scarlet Globemallow Sphaeralcea coccinea 500,000 0.25 2.9 8.1% B-cast/Harrow Sufficient performer for diversity
4 Rocky Mtn. Bee Plant Cleome serrulata 65,900 1.50 2.3 6.4% B-cast/Harrow Good performer - Offers diversity
5 Upright Prairie Coneflower Ratibida columnifera 737,104 0.25 4.2 12.0% B-cast/Harrow Fair performer - Offers diversity

Subtotal 2.00 9.4 26.5%

6 XX Fourwing Saltbush Atriplex canescens 52,000 1.50 1.8 5.1% Drill NRCS indicated climax species - good forage value
7 XX Rubber Rabbitbrush Chrysothamnus naseousus 400,000 0.50 4.6 13.0% B-cast/Harrow NRCS indicated climax species 

Subtotal 2.00 6.4 18.1%

Total 4.75 35.3

*  The 4.75 lb/ac mix is designed for drill seeding of grasses.  When broadcast and harrow methods are used for grasses, the rate should be increased 1.5 times.  When hydroseeding 
methods are to be used, the rate should be doubled (2X).   ** PLS = Pure Live Seed.  

Supplemental Mix Recommendations
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2.0   REVEGETATION MONITORING AND SUCCESS EVALUATIONS  

2.1   Revegetation Monitoring Schedule 

Based on Cedar Creek’s previous experience, especially with restoration that may be subject to 

livestock grazing impacts, a vegetation monitoring program is necessary to maximize the potential for 

eventual success.  In this regard, a qualified revegetation specialist will review the revegetated areas on 

an annual basis (during the peak growing season in September or shortly thereafter) to catch developing 

problems early in the process.  The annual site visits will be as follows: 

Year 1 – Qualitative and semi-quantitative evaluations (managerial info. only). 
Year 2 – Qualitative and quantitative evaluations (managerial info. only). 
Year 3 – Qualitative and quantitative evaluations (managerial info. only). 
Year 4 – Qualitative and quantitative evaluations (managerial info. only). 
--------------------------------------------------------------------------------------------------- 
Year 5 – Qualitative and quantitative evaluations (final success evaluation). 

As indicated, the final effort during year 5 would be an evaluation for success determination.  Year 5 

information will be collected in such a manner as to provide defensible verification that success has been 

achieved.  If it is determined that vegetation needs additional time to mature, monitoring will continue 

once every 2 years, thereafter, until success evaluations are positive.  Other than first year efforts, 

annual monitoring would be a combination of both qualitative and quantitative efforts to facilitate 

tracking and progress toward revegetation success standards.   

To facilitate additional views of the revegetation for visual evaluation, a program of quarterly 

photographic monitoring will be initiated to coincide with the Erosion and Sedimentation Surveys 

prescribed as part of the post removal site controls in the NECR Eastern Drainage Removal Action 

Construction Work Plan (MWH, 2012).  This quarterly monitoring will be implemented over the first five 

years, or until the Erosion and Sedimentation Surveys are completed, whichever occurs first. 

Once per year, results from site-specific surveys and photo-documentation will be compiled into a 

brief report for submittal to the EPA. 
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2.2   Revegetation Monitoring Procedures 

2.2.1   Physical and Biotic Attributes / Emergent Plant Density 

During the first growing season following seeding each restored unit will be subjected to a relatively 

brief one-time evaluation to document plant establishment as well as other restoration considerations.  

This evaluation consists of a qualified observer traversing the subject area and evaluating vegetation 

establishment and related physical and biotic conditions.  Approximately 1 hour of qualitative review time 

per 20 acres will be expended.  During the traverses, the observer will note, among other items:  1) 

areas of poor seedling emergence, 2) pervasively weak or stressed seedlings, 3) indicators of soil fertility 

problems (e.g. certain anthocyanine colorations), 4) noxious weeds or invasive plant infestation, 5) 

evidence of unintended livestock grazing, 6) excessive erosion and type, 7) “pockets” of the 

aforementioned, and 8) any other similar revegetation / restoration related problems.  

In addition to the physical and biotic attributes evaluation, the surveying observer will collect semi-

quantitative samples to document the emergent density of seeded species.  In this regard, a total of 20 

samples will be collected from each restored unit.  Each sample will consist of a cluster of five 1.0 ft2 

quadrats distributed in an unbiased manner (total of 100 quadrats).  The number of emergent plants 

rooted within the perimeter of each quadrat will be recorded accordingly into one of five classes:  

perennial grass, perennial forb, shrub/tree, annual grass, or annual forb.  This procedure typically takes 

only a few minutes per sample point (5 quadrats) yet yields valuable information on the success of the 

seeding effort.  Efforts that result in an average of fewer than 1 perennial emergent per 1.0 ft2 should be 

considered to be poor and a possible candidate for remediation.  Efforts with 1 – 2 perennial emergents 

per 1.0 ft2 are considered to be fair, 2 - 3 perennial emergents per 1.0 ft2 are considered good, and 3 - 5 

perennial emergents per 1.0 ft2 are considered to be very good.  Finally, greater than 5 perennial 

emergents per 1.0 ft2 are considered to be excellent.   

The results of the qualitative, and semi-quantitative emergent density survey will form an initial 

basis for recommendations for future needs of the restored unit.  It is most probable that a 

recommendation to proceed to Year 2 monitoring will be made.  Other possible recommendations may 

include: 

1. Allow additional time for seed to emerge and re-evaluate using Year 1 Protocols.  The 

amount of additional time may be one or two years. 

2. Retreat all or parts of a unit by resoiling, reseeding, fertilizing, or weed control efforts.   
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An important concept that must be taken into account is that precipitation is not always favorable 

for restoration efforts in any given year or environment, just as occurs for agricultural practices.  Also, 

species selected, growth form, depredation by granivores, and mold or fungus may impact emergence.  

Therefore, as indicated above, a second growing season is occasionally necessary to achieve the desired 

seedling emergence.  If however, after two growing seasons emergence is still unsatisfactory, reseeding 

may be necessary to replenish the seed bank.  If such mitigation occurs, the area should be monitored 

again the following growing season using Year 1 protocols. 

2.2.2   Photo Monitoring Points 

As indicated above, photo monitoring will occur annually for the first five years during revegetation 

monitoring.  Permanent photo-points (marked with a stake or rock cairn and GPS coordinates) will be 

established on the Eastern Drainage.  At each point, four photos will be exposed, one each in a cardinal 

compass direction (N-E-S-W) using a photo board to indicate photo-point and direction visible in each 

frame.  Photos will be exposed in “portrait” orientation (as opposed to landscape) with the horizon at the 

very top of each photo.  In this manner, all vegetation from very close to very far away will be 

observable.   

2.2.3   Qualitative and Quantitative Vegetation Monitoring 

During years 2, 3, and 4, monitoring will involve brief qualitative and quantitative evaluations of 

each of the two restored units.  Qualitative monitoring will consist of a repeat of those observations of 

physical and biotic attributes discussed in Section 2.2.1 above.  Quantitative monitoring will involve 

collection of ground cover data, by species, within each revegetated unit to be evaluated and in the 

reference area to provide comparison parameters.  A total of 20 transects shall be established in an 

unbiased manner within each of the revegetated areas and another 20 in the reference area established 

in 2012.  Species diversity (composition) information will be calculated from ground cover data.  Sampling 

for ground cover will be accomplished utilizing the point-intercept procedure using modern 

instrumentation (e.g. lasers or optics) along transects of 100 intercepts each.  

Sampling procedures will closely approximate those presented in the “NE Church Rock Mine, 

Vegetation Evaluations Contributory to Development of Final Reclamation Considerations” (Cedar Creek 

Associates, Inc., 2012) work plan previously submitted to EPA.  The first step of the vegetation sampling 

protocol will be to obtain samples of the ground cover from each revegetated unit to be evaluated.  

Ground cover will also be obtained from the reference area.  Sampling will occur during the peak biomass 

period of the year (late summer ~ September) and sampling locations will be determined utilizing a 
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visually-based systematic method.  This systematic procedure also provides proportionate representation 

from across each restored unit for such characteristics as aspect and slope. 

Ground Cover Determination.  Ground cover at each sampling site will be determined utilizing the 

point-intercept methodology (Bonham 1989) as illustrated in the Work Plan.  This methodology has been 

utilized for range studies for over eighty (80) years and will occur as follows:  First, a transect of 10 

meters length will be extended from the starting point of each sample site toward the direction of the 

next site to be sampled.  Then, at each one-meter interval along the transect, a “laser point bar” or 

“optical point bar” will be situated vertically above the ground surface, and a set of 10 readings recorded 

as to hits on vegetation (by species), litter, rock (>2mm), or bare soil.  Hits will be determined at each 

meter interval as follows.  When a laser point bar is used, a battery of 10 tightly focused specialized 

lasers situated along the bar at 10 centimeter intervals will be activated and the variable intercepted by 

each of the narrow (0.5mm) focused beams will be recorded.  If an optical point bar is used, intercepts 

will be recorded based on the item intercepted by fine crosshairs situated within each of 10 optical scopes 

located at 10-centimeter intervals.  In either situation, a total of 100 intercepts per transect will be 

recorded resulting in 1 percent cover per intercept.  This methodology and instrumentation facilitates the 

collection of the most unbiased, repeatable, precise, and cost-effective ground cover data possible. 

Because data are for managerial information in Years 2, 3, and 4, sample adequacy calculations will 

only be calculated for informational purposes.  Only in Year 5 (or thereafter as necessary) would 

collection of an adequate sample be necessary. 

Depending on the results of data analyses and interpretation of observations, appropriate 

management recommendations will be generated for the target units in each of Years 2, 3, and 4.  For 

most efforts on a reasonable path to growth and development, it is anticipated that a recommendation to 

proceed to the next year of monitoring or success evaluation will be forthcoming.  Other possible 

recommendations include: 

1. Allow additional time for the establishing community to mature and then re-

evaluate using monitoring protocols.   

2. Retreat all or parts of a unit by reseeding, fertilizing, weed control efforts, etc. 

and continue monitoring using Section 2.2.3 protocols as necessary. 

Advancement to success evaluation would be based on both age of the restoration (at least 5 years 

of age) and the estimated amount of expressed vegetation in the target restoration unit(s) in comparison 

to the success criterion based on reference area data.  When it is determined the amount of vegetation 

CEDAR CREEK ASSOCIATES, Inc.           Northeast Church Rock Mine 
Eastern Drainage Revegetation Plan

Page 9



cover is approaching and will likely exceed the success threshold the following year, or presently exceeds 

the success criterion, then the following program will commence.   

2.3   Revegetation Success Criteria 

A determination of revegetation success will take into account the following three factors: 

• Comparison will be to an established reference area representative of the adjacent 

vegetation community and/or desirable ecological conditions (for the variables of ground 

cover and diversity); 

• Plant species present in the approved (and planted) seed mixes; and 

• The post-mining land use (livestock grazing with coincidental wildlife habitat) has been 

established and the vegetation is capable of being grazed at proper grazing intensity.   

When utilizing reference areas (that are late seral by definition) for determinations of revegetation 

success, certain allowances must be made when comparing them to early seral revegetated communities; 

otherwise comparisons would be scientifically invalid.  Furthermore, precedent has been set in this regard 

in both the coal and hard-rock industry’s restoration regulatory mandates.  These allowances are a 

modest reduction in the amount of ground cover and diversity from late-seral values. 

Revegetation success in revegetated units planted primarily as grassland or shrub steppe (targeting 

livestock grazing land uses with coincidental wildlife habitats) will concentrate on two performance 

standards (1) vegetative ground cover, and 2) diversity.  Therefore, revegetation efforts will be 

considered successful when the following criteria have been met following at least five years of growth 

and development. 

1.  Vegetative Ground Cover Criterion  

The total vegetative ground cover (exclusive of listed noxious species) below breast height (1.25 
meters) in the target revegetated unit equals or exceeds 75 percent of the reference area's 
perennial vegetative ground cover (exclusive of listed noxious species) below breast height (1.25 
meters), with 90 percent statistical confidence. 

2.  Species Diversity Standard: 

Diversity, as indicated by the number of “important species” (exclusive of listed noxious weeds) 
in each revegetated unit equals or exceeds 50% of the “important species” found in the 
reference area.  An important species is defined as any desired taxon that equals or exceeds 1% 
absolute ground cover. 
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Revegetation success comparisons for NECR-1 will be made against the Piñon-Juniper Reference 

Area established during the original removal action.  Whereas, the Eastern Drainage removal area will be 

compared with the Eastern Drainage Reference Area established in 2012.   

2.4   Revegetation Testing for Success Determination 

Following field evaluations during Year 5 (or thereafter) using the protocols detailed above, the 

collected parameters (for ground cover) for the reference area will be compared with the target 

revegetated units’ values to provide an indication of revegetation success.  This testing will involve the 

commonly accepted statistical student’s “t-test” of the means for ground cover from each of the areas at 

the level of significance of a = 0.1 with 90% confidence.  Diversity testing will be a direct mathematical 

comparison.  In both cases, testing will be against criteria developed from reference area data as 

indicated in the preceding section (2.3). 

Sampling Adequacy.  Sampling adequacy will not be necessary for managerial level monitoring data 

collected prior to Year 5.  However, data collection for success evaluation will continue within each 

discrete sampling unit (revegetated unit or reference area) until a statistically adequate sample has been 

obtained.  One exception is possible - if reverse-null hypothesis testing is employed.  In this case, use of 

parameters from an adequate sampling effort is not a statistical requirement.  

Adequacy of sampling in Year 5 will be achieved when, for each discrete unit, the number of 

samples actually collected (n) provides a level of precision within 10% of the true mean (µ) with 90% 

confidence (nmin), i.e., when nmin ≤ n.  And nmin is calculated as follows:  

nmin = (t 2s 2) / (0.1 x )2 

 

where: n  =  the number of actual samples collected with a minimum of 20 in each unit; 

t  =  the one-tailed value from the t distribution for 90% confidence with n-1 degrees of          
freedom; 

 s 2  =  the variance of the estimate as calculated from the initial samples; 

 x  =  the mean of the estimate as calculated from the initial samples. 

As indicated above, this formula provides an estimate of the sample mean to within 10% of the 

true population mean (µ) with 90% confidence.  Calculations of the mean and variance will be based on 

"total vegetation ground cover" exclusive of litter.  Furthermore, a minimum sample size of twenty (20) 

samples will be collected from each discrete revegetated unit or the reference area in Year 5.  If the 
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initial 20 samples do not provide an adequate estimate of the mean (e.g., the inequality above is false), 

additional samples will be collected until the inequality is satisfied.  However, in no case will more than 40 

ground cover transects be collected in any given sampling unit. 

As indicated above, ground cover will be assessed using a classical “t” test comparison of the 

means and diversity will be assessed using a straight-forward mathematical comparison.  With regard to 

the ground cover evaluation, the decision rule will be: 

If tc ≤ t for t (a=0.1, nra+nrv-2 d.f.) the test can be considered successful. 

For the diversity evaluation, if the number of “important” species of the restored area is equal to 

or greater than 0.5 times the number of “important” species of the reference area, then the test can be 

considered successful.  On occasion, a classical “t” test comparison may be inappropriate.  In such 

circumstances, a “reverse null” “t” test will be performed. 

For the reverse null procedure, collection of an “adequate” sample (where nmin ≤ n) is not 

necessary as it is in the operator’s best interest to sample until a “tight” estimate of the mean is obtained 

(i.e., sampling should continue until the variance is more “narrowly” defined).  Typically, a sample size of 

30 or greater provides such an estimate (due to the Central Limit Theorem).  In the “classical” hypothesis 

test, rejection of Ho means failure as the hypothesis being tested is that the target area variable is 

greater than or equal to 75% of the reference area or standard.  However, in the reverse null test, 

rejection of Ho means success as the hypothesis being tested is that the target area variable is less than 

or equal to 75% of the reference area or standard.  Therefore, once a sample has been collected from 

both the target area of interest and the reference area, the means and variances (  and ) of those 

samples will be utilized for testing success or failure as follows:  

For two-sample testing (with a reference area) for equal variances (usual case), the following 

test would be performed (rv = revegetated unit, ra = reference area):  

tc =
x rv − 0.75x ra

sp
2 1

nrv

+
1

nra

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 

   Where the pooled variance  sp
2  =

sp
2  =

nra -1( )0.5625sra
2 + nrv -1( )srv

2[ ]
nra + nrv( )− 2  

Then if tc ≥ t for t (a=0.1, nra+nrv-2 d.f.) the test is successful. 

x s 2
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For two-sample testing (with a reference area) for unequal variances (infrequent case), the following test 

would be performed 

tc =
x rv − 0.75x ra

wrv − wra

  Where  wra =
0.5625sra

2

nra

  and   wrv =
srv

2

nrv

and the degrees of freedom are approximated by :

                                 
wra + wrv( )2

wra
2

nra −1
+

wrv
2

nrv −1  

Then if tc ≥ t for t (a=0.1, approx. d.f.) the test is successful.  

 

2.5   Contingency Plan and Conditions for Final Relinquishment 

If at any time before, during, or after Year 5 for a revegetated unit, monitoring indicates significant 

potential for failure to meet any of the foregoing revegetation performance standards, the applicant will 

document such findings in a report to the appropriate agencies within 90 days of problem identification.  

The report will describe the area of concern, the perceived problem, and the probable causes.  Within 60 

days of submission of the report, the applicant will submit a corrective action plan, with an 

implementation schedule, to the EPA for review and approval.  Following EPA approval, the corrective 

action plan will be implemented by the applicant.  

If a revegetated unit continues to fail to meet a performance standard following another 5 years 

after the applicant’s substantial compliance with the Revegetation Plan and after application of any 

appropriate corrective action procedures as described above, the applicant may request a revision of the 

performance standard for any revegetated unit(s) on the grounds that either:  

(a) a revised performance standard is appropriate as the permit area will be restored to a 

condition that allows for re-establishment of a self-sustaining ecosystem appropriate for the life 

zone of the surrounding areas; or 

(b) the applicant qualifies for a waiver in that the unit will meet all applicable federal and state 

laws, regulations and standards for air, surface water and ground water protection and will not 

pose a current or future hazard to public health or safety; or 
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(c) the applicant qualifies for a variance as the standard imposes undue economic burden, and 

the variance will not result in a significant threat to human health, safety, or the environment.  

To the contrary, if it is determined that any failure to achieve a performance standard is due to 

human or livestock-related damage to restoration as a result of actions by outside parties, or their 

livestock, in the form of compromised exclusionary fencing or other human-related detrimental actions, 

then it will be assumed that standards would have been achieved and liabilities will be released.  
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tht tfiltrr, 19,umtl'\t tlllMt""!YJt" , nilh tbt ·t d n t t a,,., 11--11! rft~ Ult ~,lft~ -.irlVPlllli tnfµtb-p , • .,,, 
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,,.,., Granite Seed - Lehi 
1697W2100N 
Lehi, UT 84043 

Mix Name: broadcast 

Mix # 110369 
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,,..., Granite Seed • Lehi 
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Lehi UT 84043 

Mix Name: broadcast 

Mix # 110369 
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1697W2100 N 
Lehi. UT 84043 

Mix Name: broadcast 

Mix# 110389 
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1697W2100 N 
Lehl, UT 84043 

Mix Name: broadcast 

Mix # 110369 
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Fro..: G'anlte Seed - Lehi 
1697 W2100N 
Lehi, UT 84043 
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,,..,, Granite Seed - Letil 
1697 W2100 N 
Lehi, UT 84043 

Mix Name: drill 
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.... .., 0-entte Seed - Lehi 
1697 W2100N 
Lehi UT 84043 

Mix Name: drill 

Mix# 110370 
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,, • .,.. Granite Seed - Lehi 
1697W.2100 N 
Lehi UT 84043 

Mix Nan,e: drlll 

MIX. # 110370 
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""""'' Granite Seed - Lehi 
1697W2100 N 
Lehi. UT 84043 

Mix Name: drill 

Mix# 110370 
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1td,11l 1ttllff llld1~11rn,._ lUf coi,f o,,,,, lo lllt 00111 ou o~9'r<n ,.11110 rt<OJA,.4 1'>!1'*11<1!1 Tl<i$W-'AR"11TV IS IN 
UEO 01 ".l.. 01'1E;! ~'IAl<TI6 ~fSS OR ""I.IS) 1~UID1NG '"'-qFAAllf sot l.e!Ci<.oN'fl.SIUTY NIO 
"7\1£$& FMl>.P.i;t~ciit.A.<t"llRPOSE THEIi! AIII! ~OWAIIJl'Nm£SYl!i1C.1i EJir:r.D SE'O'OND TH: DESCR1PT10J/ 
Olll'l!h .. L 

"•-cf•,r IN :t •11t1.ff I J:t"f1 tl-..t ... u1 HA• Uftlt1 1..!-l,,,• '100111 tot1't lt l!tlt d . ~ llWJ(tl !t i fttHJ!.Al~lt ffned lft•
..... 111 Cool lo iXCtn 111"11 tt1 t ) an, c~o, •• r.,1 "llrf',I ro41o t ••mp!offll BVYEII$ ~VS!"-£ Ra.,EOV ~O!t ~y 
C>,lililOl o.05$ Rf:&Jt- .,G•I'\)!,, !R!l<C"I OF -NAAR .. ~'N SRe-.&C>I OP CONTll,\ ; f OR tl!GUOSIC! pNCU)DING 
!!Ul /,OT LJMTI:D lO l'<ClCEl<!'AI. M COl<SEOIJENTIAI. DM-Sl 9<-'1.1. BE u..rr ;o TO RV/.YM!NTClf THE 
-CJ-ASE P~ltl 

9' tett~IO<O "1 U-1 Off !1<111 ll'f'll lllt 1t'mt t 'Gt~,110/>t '1ll tW1t,o.e Ill I ~, • .,U loto1~1190," 111GOOl1«U!I 
th 11tt"'I •a:"'""'"' !Ht•e &itF 1M 1h1 l1bct l1d o ~, ,, suy, . w I 11t1.1r.r, thf ~ no,.~~ ... d p1c1C:•a• :o ,n. 
1•~ ,., u trwf11ir\M•n4J 9•1' ct tJ;, 11tto, ~ tt tl.lN d ,~, 11.iti:Jint p~ I"°',:.;..- ,.dvndt,th11, ttmu 

II011Cf: IUiQlllJUO 'llll'llUIION I CO!tCILWlOH I IIEDll!IOII 

~, 111f N.;.f ,,.. 1111ri.t.111~ct:.dll'l9,lrrlltl!'ll11 CIJlto," , .Cola1»o, IIJotld1 Gt0•g, tdM\0111!\0lt tlld•M MIMnot1, 
M<nHo li<lll•O!llr01• Sam•C1,c\vl1(,S..t10• tS.2•·.eoJ S.Ul•D••~ • ~ .. , , ~, \1>f9100 "'""' 11',lrot,.,, 
=-•t~01fflt1 &1>.-o' :l•mcu ,..oi,,.,, 1!11tffll , ctfl, , Huul',.. '°"""111.t ,c\CM '"'I h .,.wt~,.,& ij;o,•11, 
1t'!tr Nen.\C: 1''0111'11.fl.f• .. it'i •~•~ti.it 10 co'llf1 ·~ o)'lt'tJlt , r,Ol#II c1.,.,., 10 Cl t 'lfW111f"'0 1~°h1!11d tltfott '"' Sf1,1af 
So/ 11:~"' "':cm• "'I /,-n !or AR co fj.. IL 1111 1*1, MS NC SC 1lC ~ , .,,. ~ CA Gt.. ID ND SQ) ""''1 
co I •-1• .. 01F'fl'"''"'" A;·, •• ,_. ci Sn:1 c , .. o11,..,.., OP;J o, !htt P'l"I s., J IOI 001M1•»1to•t1 of 
"t•cwo•, (l>C}""• r ¥' ~'"' '' ''"ll'" '"R"'l,on,or uod, ,,.,, or F ,nu~,.,.~- .,~.,.co•m,~u. AA, •D, -.s. 
SC) l~!IIC toll;, 1otolow11,J1 .,~,,,i.J ""Wt~• ,.,c • ..« at d1Mlttu "~ .,,bit !1tlll•d c~or ol' ,~..,;i.1,u "'"'1 ~, 
•••• , ,., l'lttU r,,t f to li'II tltl • • ...,.. .. JI#' 4H WI""',. IOl:JI ft 11. ,,., t nlt{,...li!•OI' •b:>ip .,,. .. rt ~i.l,nmtntt mt·r b, 
ot1 t '"dtl'Om t,t 'l1t1t Dt ~•"l•Afff-d ~~Wt 
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,,., .. i Granite Seed - Lehi 
1697W2100N 
Lehi. UT 84043 

Mix Name: drill 

Mix # 110370 

tA Pu,. common N1me 

1941 !wesTE"!NWHEATQR,lSS 

13,81 IINCIAN R!CEGRAS5 

1J3!- S!l:)&l.l.TSG11:U!J. 

!l,. ,OIIRWNO S~l.18\JSH 

uo Tl'l0kSJ' .(£ WIOEA TGAAU 

698 a~uE GRA ...... 

6 •• , .... es· GALLETA 

353 !OTTU!lfllJS!< 501.il!V<EVAIL 

0 1l °'"'' O,,p 
f3 10 lf'leJ\Mltt.er .. 

1<ttw.,;nt 13 00 
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!ll!ffl!OCl< 
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,C,,tana 

1- Rl'i Eye 
\/I'll 

lvxs 

I.Cl "I.S 

HOllCE TO 8U'l'fll UIIIT"10"5 Of WIIIIUIITIES MID ltO!EOtfS 

1-1~110 

Church Rock Mine 

Ja, . iz ... 
e3 rz M'I' 

n TZ "'"' 
" •z WV 

" 11 • t7 .CA 

a rz 1: iO ',~ "·' 
81 ,z !WA 

16 :n 

c,., 1l1!d , ,,. qv,i., , .. ~o,~d.,,. 11,llf' "'" ' l~~,.,, .. d .,. cqot1o! cl i., l>lou .. ,., o•OIOWAARJ.NT'I' "'"m 
,., cto~ y1olq •114 ov•Mt Ti,t ll~ail " ~" .... n11111 111,1 d ntd t o-4 ltp ~"" i.o .. fd •, ,,qund uodf1 lflpl(,blo 11111 • •• 
1,,.,, 111td /111' ond 1~'11~• uf\1 cof(...,,, lo llrt l tb1I d1...-,i1;,, ,othlt,,._Of!lla :, 1:illrt.,... ni\SWAAR,1/(TY !SJ'< 
U!U Cl' "1.L OTffE!1 \\I.IIIR-MT!f$, El(PRESS OR 11,f\ll!D lNCLil'OING'WAA,'i,.1/<Tl~S Gt f,EffCl\-'NTASLITY AAP 
1'!T'iESS '0R • 1'>111lCUi..AA "'JPIIGSI: ll<ERl:.AJIE ~OWNl!VffllES \\H1CH EJn :NII Bl!YOld> I'!! OUCl!•F'Tlo.'< 
01< 'rHl!l.J.!a 

r-lo ctJJm tnt!J'bt tnlff t .d 1; 1~1'1 t)•,,1 ll!i t ltO ulltr ptslttt 8\lttt ttpottJ l01fl'f ~OtltO t ftrwt11'!!n I ft l Uf\lblt ~1,00 ,ltar 
Q "IIV'f'f t,,.O\ to 1.c•1~th"!t ••r•). •ni condt~Mthll m'QIIC 1111110 • co.,,•., lllJYtllS EX::US>I.! S.EM:DY 10R J.NY 
Cl)IM OIi Lc:6$ RB.ILTl*-3 fJIOl,151!.tGlf Of w;IAA,t,.-rt'y, SRE.tiOH or CO!<TAA}T OR !'iEGfJG!:l'iCE ~K~i;.IDl~G' 
8JHIOT UM~O TO INC•O~CR CO!inOUemol. DAVAGE.5151-'Aol.l. ~E Ul,fla'l T'<> RS"-VIENT 0, '1>1£ 
"I.IRCHASE oq,cf 

e, tC<IOll•<I izl 1>• llld !IU) I ' 19,111 l~t lt lfftt lod ~do OM O!oltd Ibo<• Iii. 01 •tf C 10 le.f bf19 ... 11'0 Cllf't1"JJII 
1ltf anliOI lflttllltl)I bf1,.,,• l!litti t•dl t llc11d tl'lt JS,yar1•1tt ••him!•• .,,, ,nall"<F•• td tott ,ttka;e ,1<11k1 

bt td u te, wtl,lfl fWl f'ltY ~•-1 • d tCII01 '"' t retu"d of tlit t ,1.11clitn ,s,k.t , Ml ICcet td ~i!I., lli!cn hi.,• 
IIO'lice: R!OUII\EO '11Bh)U9\0H I COIIClLUIIIOII 1 Ml:Di..lOH 

•Plt1ttd..,.,,o( H 'fttt fl~ttfl'ICludlfltJlirlur,111 C11(fr .. 1Col111•" Fl~• Gto,vi, 1d1hf lll-r;11.l'ldllfl1 '1.MH;t, 
"'11•1 p1 No~, Ct%ot• So•I• CofGU•t (Sttl•O" •11·290> Sout~ Ot kolt , <un ond >Ju>,9t .. ,.,, .. ,.t,~'"''°" 
tM:1lltt10ft o, ,,,, cf'.ttioti of dll-OIA" fftlo.lw-ff't illttt1 itft c1't't 1tt4ti-'Or, t-tl'ttlfl }f-f1( t'1~1 m1r, 1l, ~, ,,,, r•d •aPn t 
u II N••• c, .. ~ne off,,. •n , ~, ,.,.,., t0<w\1 ti:!""' 1h11 ,~.,.. cl,,., to\• )n, n t,tll•~,,.. ,,.,;bolo,, ,., 51i,c1tl 
Sto~Sw4 ,t,.co,.,1,,rt1 (,..,,.,,..,,_, CO. fl L IN,1,H MS, NC, SC,1lt. ~ lll1r;o o"'Y C~ !i"'ID IIID. $0! 1111111 
ot,fll,d WI~ IOI ~ •1•~1r1111 ii A;·~• lfSHd Dom"' rno• •' P<) odih\t I' ••111:l J l,AA)Or c,,,.,,,., "'" c( 
>trcJta••tllC} ,ilti,1• •~• tl.mo to,..,..•• r,,,..iroi. ,I ,u1 c,c1• o• 9°tm1 (•) "' .,\i,111o• C•...,Ctu -AA. •P, 1¥1S 
~) T•N~, hJo<•1ofol.., \11'1 _..,....,111!1,i t>,,,,...,,col 6f•11tan ,. • .,,,.bl• •:ti)llff<OJf ol com,lo"1 m!IJ!11 
"'" bf 1119r11111,,,..11o(h1 1, 1,tl,4,.1., u ,,., ...... oi,,-.Wo\111• 1'"' 111.,.,0, ibo.- 9"tu ..,.,.,.,.. ... ... , ,. 
ottlfflilffro'" tl\t 1ttt t Ottt!lf'I.IJ'!! c( .A.,otit:Ulbtl 

s-.p -nt 
SIIWSlf0111Q 
a~NDOh. 11&-177.s,la n&-n1..s510 
CfJI ,or 1'111~ng I.CU~on 1, 
..,_...._1 ,,~ 



,, .... Q-anlte Seed - Lehi 
1697W2100N 
µ!hi, UT 84043 

Mix Name: drill 

Mix # 110370 

•t I t f"'ES'f~ ,M;l!ATQ<t,tSI 

1UI l"•OAN ~ C!DR.*SS 

1!~6!SIOEC .. tS a;.;.v .. 
, ~" l'OI. 'l\',IIIG sALrai.1s~ 
t50 Tn;c,<&; ,<E ""'EATGAASS 

ue a~ue.Q1V,"" 
6.14 •AME~ 3.0.1.LE'A 

3'l !B.O'ITlE3-~Sk SOI.I l;l;ELT-'/L 
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Al')0t 

RiffllllCk 
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11,~n f l t v 

CMt ~t 
Bi~ Eye 
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fv!'ls 

1-1~110 

Church Rock Mine 

8 • 0orH Ongln 

1i, rz , ... 
!tii rz MT 
[,2 rz "" in rz W'( 

!a, '2 • 91 OR 
ie~- : i~ I~ -! s~s,a 
!81 -tl lw.t. I 

4 lf 0t11t•Cr.10 

IS 70 lr,dME!.I" 

O ·~ ..,, .. cs-.su a 
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K~Cf TO 8 UW:!l llfll'lill10NS OF \\IIAIUlfllU MID RliMEOIU 

c~ r"' • .,.." •1 aro lhp•ild•"' ""'" ~ .. , ,,.,,,, .. Y or,!, .. u,•,.i of "'' , _.,, ,.,,_, i ncl NO W.111!1.i.N'rl' ., "'* 
,.1 ... urt¼ • .., 4,/t l!y .,,,, \OOI~ "1!t,.,..,,,,._, 1"11 or .... ICidllloitt• ,._,,, 114Uftd•"~" ~Pil:•P• rt.a IOd 
•• ,.... ....... ...,i ..... , •• IHSW(""'' '°"'' IIA/d11orlpt.-. """'"'•"i" • dlol,tll';n ll!iSVy.iR!µNrf S•lt 
u! y OF Al.llJTlo!ER ~ •N1'B Q!'AUS OR lhf'UED "-'t/JlltNG -N.l.CIP.Mll'l!SU M61¢H.iHTA81U"Y ».o 
, rnm •OA ......... ~ Cl/VJ> "l,ROQSE THE<lli AAE NO W/IIIVoNT!ES '1,MlK £X1 iND 1$YO,,D THE QfSC'IIIITIOI\I 
OH TIIE t.o!!EL 

t.lo c • iM t"11 bt nnttl<f •q"'"111n• , _H-.~ 11far \lt1l111 &,y" re,o,u to Utt t,,otJo t f11, ~ l?'llf\ , ~ .. tOll• lil• pt.$~ Mt.,. 
dot:tVl'J !r,1to ,., ,..,. ~, t l /tj l'IY ..... .. •1•11 ml; t,1 10010 ' ""'PIN\1 l!l1YERS EXCUSM! RB>'EDY ,~Nl'Y 
C\>t',1 CA toss RE'SUL"f' tjjl ,ROM !IR!AOH c, WARR .. 'ITV ,ei.ucH o, CONTAA;r 011 N!Glll)!Nee ~NCWDING 
SIT "OT U"'TEDTO 1fio1oe,"1A1,. CA CO!vSl!oU&,llAI. 11/<MAGnj .,...._ IIE U"41"1:>TO CW¥.•_MENT OF l><E 
O\IIICl!IS! ~q CE. 

8r l~CIOtlJl.a of Ult Jffl , &..JI' t;.,tt-1 ttt1 tftr"I t fld coodt.On1 t11tl1f •bCHt 1'1 I ,,.JilfM lo lht blfQt ll'I lll'ld COftt tJ\llt 
1:t11 t1l'ft •r•,.,.•~ ,~.,,._."'S...-ft" • .,c: ,r,-- 1,t ,,ed11 11, a;, 11r thlt r1M'ttti• ;:r·; ,r-lf , n.cftnt ~ 11-,d p,ro91 to U'I• 
l1b.1t1' H11t i wtftl,t tw.-1!1y 1 11t of ,t:1bt fct ii ttf t.lnt ot th l)!Jf'Cl'lnt ,nee If ,io'1 tectL t d 1.1t11Utth,1t li:mie 

NOlKIEl RfDUIRfO .lllllllWlON I CONlllllATION / MEDIAIION 

Tt>f! '"' . ,.. d m .,.1 '111" ,-cfwgA-\-tsJ11 , Collom.• Color&~•- flood, li;,019,, td,•o, IU"°'' ' l •d•NI lil~•ooc<t 
~ ,,1uciF-1 "tlf!" O••O! e, S.:IJU';(a,ot,"-• (Slc:Joft &21·'2813) Sct"lil D1kot• rw.iu ~ V}taht!;ton ,ecw!,, 1tbll1itto" 
co"' ,~.,-4' ,,,,_a.~~ •tf\lH -,.,,otttna, !t;td c,'1ct1V, 1tH1t(c,. CMt :fllt ; t 1 ,01~• "'' l "Mfl'!i•lnti ,_;, n11 , 
u : ,it ~l'l!'! Ct l'D: ,, 1"•11 , .. I\J~ t 11\'t 1ocouh u1,entltM .u,_ ~ , to-o , U..u11, ~,d , ~~-111": CJfort 1}1, Sptc1al 
a .. 8111/0' Aco-,p'• " <- •'•'""'·co.,. 11..1~.~. MS ,ic so '!X, w,,. ,1.,. tfflJ t._ Q:4, 1t1 1110 IDJ ""'" ~• ••d "'t.h ,,, 0~11-...,i°' Af"<"/1~ o•Sood c.,,,,,...,,,,., ~M 'I' ~1111 Pl~fll Boo Jv,l<)or Cqmm ,, •1 

.IOf c\111~ ~c, W1"'rt1t , .. 1:fii l.ffl:1 to ~t ffl'll111\ffltot ellofo 41 tn6 c'OC, 0t pl1f'lt1 (bJ 1l'!11bltftlor. C'°"'"',1••--AA- t. ft(. 
SC) 1r '!C, f o,l\t!11ofolo,,1" • pooo..-rt ~ ,.,,.,_ t!,11,,.o,.1<1of d/"'•itt t,cc. 1•1;1, ; a,1ofo0<0jiJ or <~P" ,s "'"°' bo 
••"1CJ l'fga,,,d,..•ltet1'11 l1:tltd uter.-, p~ 11tOU'\ ... Jlv.du.tlitt, a, l,,t!lf,.,• -....- 1.,_,11 tnul,.rnl-'\11 fft:a, •• 
~ •1"'t1ftom ~~, 11m on ,11f'l'il'l'I d ~r,c,/Ht~ 
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Ftom· Granite Seed - Lehi 
1697W2100N 
Lehi, UT 84043 

Mix Name: drlll 

Mix# 110370 

11 Pure Q:Omrr- ~ Nlffte 

1-15110 

Church Rock Mine 

G • ocrw v..,, a, ---------..-----..--- Orf;tl\ 

11 , 1 l't£6TEIW 'M,EJ,TG!,,\SS 

1381 INOIMIRICEGRASS 

13 36 10!0.lTS GJlA!o1A 

•1 U ,OtJR'MNG SAL'l'IUS~ 

900 T>ilCl<SF KE ~_.lGIIAn 
f H I L\/f (lf;'A.ll'A 

f 44 JAMES' GAU.ETA 

l 5' 110meaR1JSk sou '<RELT .. IL 

,3 lO ll'trt Matter 

0 IS Wtt O& U O 

... 

AfflOt rse rz iWa 
R•l!lt\lell [es Tl IMT 
VaJJgnn (92 rz 1: ·•ijl'\ ! ' f ~ 1ss rz 
Cni., 'll "'2 .. 'i1 l: e1ro1 eve /q n 
Vl•t l~o -55 • ,55 
VNS ts1.rz 

OlallEC-11 

0 00 

c ~ ,..w •"' _,,riv ,,01,.,."",,. ""°" .... 1 ,, i:1,,;,, NJ••,Ht•• •••"•'"' °'' 1th'•· ,., ., '"" NG \AlilllR.••rTY • ... ,. 
I0r-<-'Ot y,tld IOI out¥~ Tl<4 llotlH nil1'"""'11'11 COOi Ill HIO til!d ~ .. hJ/1 l.ba( 1, '111••"1 - 19*,olt llllf l ffd 
l1t ,,01,,oOl..,..,cll"'111'lHIO-O""IIOII,. ~ l~1,c,1ptin• W!~··ocll1"'•tlo r11•::t1 ~,Sv,,f/1/R,>#fYtS•• 
UE\I Of Al.i.C'H;R WAAl!AA11£S ei<J'P.ES:i OR 11,fJ>(J a)_ 1 IICW\IING 1',AAR,•NW St!~ "6<CKJ'-'roiai.JTV .IINO 
FiT~US FOR A <wml;Ut.AA "URIIOSI! ~E AAE NO -R.IN11E.S v.l-llCJ-1 EJC1 !NO BEY0f<D The 06C~"110t< 
ON™l!LA!fl 

~o ctliffl ll>•W ot .... w tlt•<ll 1'1 •u..r 1111' •nlt11 80)'" "~' 101t,l ltooil< li'ilffwl;.., • ~"""'"<l! R• noQ 111'!' 
dil(o,1r:rJno110 Uttlfl~l~f d•t •), JOY N'\d1<1• tt'11 ljt<;t,1 Ina IUOO!ll!'l' 'll !IUVlRS E>iCVS>~'l: Re.EDY FOR .If<\' 
C!),1,t Ot LOSS Rf5'1lTIMJ "llOMBRE-"Cll Of W,>R!>.,11,n !R™i-l OP OOORA :rQR l'IEG!/Gell!Cl! !"'iCU/Olr.G 
a.,llor U~T!:C) TO INC·DE!fflll, CIIJ CO!/$Bl~T11\l 0.&MIOE!l) ~~ee U'4T'!D TO 'IERIIYIEHT 01 'fl'\! 
l'I.IRt""'S!~IIJt E. 

!f ttt•Di.11'1~ Of 1bit ltd ~ ," •trtn UM,...,. .. ffld c;oncl,tionl IOttd Ibo,-, fft a o.Nfc lo U!I t lil l •G ' "' COOIIIWl.1 
1!1 •'4 " ~ii'tl"l•ni Ctl"ff" 8•1•• ••• I"' l>••1d ••· 1r l'..1 or 1,111 "'"'" I~~ o,191•11! rot,n, i nH pta••i• 10 1M 
l1bJ1d ,111, ,..cli "1 l,.'l~f h t • oJ ,,cu, fl)t , , ifued ctlJ't Oclfc~••• N • f 1101 1ca1•.d tdld.,U1111 i~, 

IIOTICet RlOUIRfJ) AABITR.-iDN / ClOIIClllATION / 111!01.-iOH 

TJi• u,c- ....,, ;r "' ~ttl t1"''' ~~a t1tktt1J H 1 Cti,t:om .... Cotorado111otit• G~otglt 11!.'lt • 1rrt'r1 i !fff•"' M..,nni:t• 
~ ... ._,.,._, Nonl'\01!f011, Scut11.e~-, C5teU~ Q..21'2l50), SbuO! OPet, , Tt'11 11 1nd VJt11'iW1g!enh.Q.i1r1 ••b~1t1ilkl 
col'l.ci.11000,: Mtdiri'o" or ott.«>vta• "'o~~ at.-,•~ 41,~. 'f'° btfo,, c1l'f•1f'l lta•f "~' ("• 7 bc. '1'N\1t ir,ti:. •a•t)ft • 
n llM ,;o~hCt1oll11f dl1r, '" •1•"1•1/, t 10 ~11 0:110, 10>1 , 1o .. d ,,,..,1,h1.,11!\lld t•d~111hlo11t,,S,,c,~ 
S11d8o11d ... ._ •• :.q .... ,.r.,AA. cO. fl IL. Ir. l,foi MS .~c.. sc 1'X W,.. ••a•• only.~A. (l,1,. •0, ND SO)n,1411 
"!lllo ..ith tho O•p111111"' ot Atn••'"" orSno c,.,,,.,.i,,,. •• , ~ti) odh!o 011; eo, J /AA)a<C.,;,,,. 110-uor '91""'"" (WCI wil,, . . .. ~ 11,.,.:, , . ..... .. ""F'i:!"• \,I .... ,,..., ., ,,, ... ~y "",.,_,;.(,.. ''""'ll'"" -AA ID MS, 
$Cf I• hC1 r,,i,,n 1• tolow 1>•1 p•c:••"" ,., 1"'11 1~, '"1''11>-,, ol ••1"11" ,,co, 1,19., ~•Mtod <oP; cl """P·'" ffl•fl •• 
H ffl.-, t tf!tll °d i""'t~ 10 '"' l1li11d 11 11.1 I~ f.'1W.d <fl-""- flt ... 1.t 11 Iii 1M llll(oun1b11 l DO\Jl d-JH 'IIIJ~,Jt,"'8"1 • f'U1 o, 
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Thursday, October 1, 2012

Airborne Dust Monitoring 
Upwind PM 10  
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Friday, September 21, 2012
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Upwind PM 10
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Tuesday, September 18, 2012

Airborne Dust Monitoring
Upwind PM 2.5

Mass

Standard

60 Min Moving Avg (Mass)



0

5

10

15

20

25

30

35

40

45

10:19 11:31 12:43 13:55 15:07 16:19 17:31 18:43

M
as
s 
(µ
g/
m

3
) 

Monday, September 24, 2012

Airborne Dust Monitoring
Upwind PM 2.5

Mass
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Tuesday, October 02, 2012

Airborne Dust Monitoring
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Thurs 10/4/12

Airborne Dust Monitoring
Bus Stop PM 2.5

Mass
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60 Min Moving Avg (Mass)
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Wed 10/17/12

Airborne Dust Monitoring
Bus Stop PM 2.5

Mass
Standard
60 Min Moving Avg (Mass)
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Wed. 10/24/12

Airborne Dust Monitoring
Bus Stop PM 2.5

Mass
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Monday, September 10 ‐ Thursday Septebmer 13, 2012

Airborne Dust Monitoring
Downwind PM10

mass

Standard

60‐min moving avg.
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Friday, September 21, 2012

Airborne Dust Monitoring
Downwind PM 10

Mass

Standard

60 Min. Moving Avg. (Mass)
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Monday, September 24 ‐ Thursday, September 27, 2012

Airborne Dust Monitoring
Downwind PM 10

Mass
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60‐min moving avg.
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Monday October 22, 2012

Airborne Dust Monitoring
Downwind PM 10

Mass
Standard
60 Min. Moving Avg. (Mass)
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Monday, September 17, 2012

Airborne Dust Monitoring
Downwind PM 10

Mass
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60 Min. Moving Avg. (Mass)
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Sunday, September 20, 2012

Airborne Dust Monitoring
Downwind PM 2.5

Standards

Mass

60 Min Moving Avg (Mass)
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Wednesday, October 3, 2012

Airborne Dust Monitoring
Downwind PM 2.5

Mass

Standards

60 Min Moving Avg (Mass)
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Tuesday, October 23, 2012

Airborne Dust Monitoring
Downwind PM 2.5

Mass
Standards
60 Min Moving Avg (Mass)



Gross 

Alpha (4) U-nat Ra-226 Th-230

1.8E-12 9.0E-13 9.0E-13 2.0E-14

Gross 
Alpha U-nat Ra-226 Th-230

Gross 
Alpha U-nat Ra-226 Th-230

NECR-D1 8/30/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
5.7E-15 2.8E-15 1.4E-15 1.4E-15 0.0% 0.0% 0.0% 1.0%

NECR-D2 8/30/2012
NECREDRA-D2  (EDA Downwind 

nearest Residence)
1.0E-15 5.2E-16 2.6E-16 2.6E-16 -0.2% -0.2% -0.1% -4.8%

NECR-U1 8/30/2012 NECREDRA-U1 (Upwind)  4.8E-15 2.4E-15 1.2E-15 1.2E-15 - - - -

NECR-D1 8/31/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
7.3E-15 3.6E-15 1.8E-15 1.8E-15 0.1% 0.1% 0.0% 1.3%

NECR-D2 8/31/2012
NECREDRA-D2  (EDA Downwind 

nearest Residence)
5.1E-15 2.5E-15 1.3E-15 1.3E-15 -0.1% -0.1% 0.0% -1.5%

NECR-U1 8/31/2012 NECREDRA-U1 (Upwind)  6.2E-15 3.1E-15 1.6E-15 1.6E-15 - - - -

NECR-D1 9/10/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
1.2E-14 6.1E-15 3.0E-15 3.0E-15 0.0% 0.0% 0.0% -0.4%

NECR-D2 9/10/2012
NECREDRA-D2  (EDA Downwind 

nearest Residence)
2.9E-14 1.5E-14 7.3E-15 7.3E-15 0.9% 0.9% 0.5% 20.9%

NECR-U1 9/10/2012 NECREDRA-U1 (Upwind)  1.2E-14 6.2E-15 3.1E-15 3.1E-15 - - - -

NECR-D1 9/11/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
-3.7E-15 -1.8E-15 -9.2E-16 -9.2E-16 -0.2% -0.2% -0.1% -4.6%

NECR-D2 9/11/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
1.5E-14 7.5E-15 3.7E-15 3.7E-15 0.8% 0.8% 0.4% 18.6%

NECR-U1 9/11/2012 NECREDRA-U1 (Upwind)  0.0E+00 0.0E+00 0.0E+00 0.0E+00 - - - -

NECR-D1 9/12/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
-6.0E-15 -3.0E-15 -1.5E-15 -1.5E-15 -0.3% -0.3% -0.2% -7.5%

NECR-D2 9/12/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
-1.1E-15 -5.4E-16 -2.7E-16 -2.7E-16 -0.1% -0.1% 0.0% -1.3%

NECR-U1 9/12/2012 NECREDRA-U1 (Upwind)  0.0E+00 0.0E+00 0.0E+00 0.0E+00 - - - -

NECR-D1 9/13/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
6.3E-15 3.2E-15 1.6E-15 1.6E-15 0.3% 0.3% 0.1% 6.7%

NECR-D2 9/13/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
1.5E-14 7.5E-15 3.8E-15 3.8E-15 0.8% 0.8% 0.4% 17.6%

NECR-U1 9/13/2012 NECREDRA-U1 (Upwind)  9.1E-16 4.6E-16 2.3E-16 2.3E-16 - - - -

NECR-D1 9/14/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
2.2E-15 1.1E-15 5.5E-16 5.5E-16 -0.2% -0.2% -0.1% -5.5%

NECR-D2 9/14/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
4.4E-15 2.2E-15 1.1E-15 1.1E-15 -0.1% -0.1% -0.1% -2.8%

NECR-U1 9/14/2012 NECREDRA-U1 (Upwind)  6.6E-15 3.3E-15 1.7E-15 1.7E-15 - - - -

NECR-D1 9/17/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
6.1E-15 3.0E-15 1.5E-15 1.5E-15 0.2% 0.2% 0.1% 3.6%

NECR-D2 9/17/2012
NECREDRA-D2  (EDA 

Downwind, near excavation in 
Zone 2

9.8E-14 4.9E-14 2.5E-14 2.5E-14 5.3% 5.3% 2.6% 119.2%

NECR-U1 9/17/2012 NECREDRA-U1 (Upwind)  3.2E-15 1.6E-15 7.9E-16 7.9E-16 - - - -

NECR-D1 9/19/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
1.9E-15 9.6E-16 4.8E-16 4.8E-16 -0.1% -0.1% -0.1% -2.5%

Baseline Sampling, downwind and upwind 
essentially the same

Baseline Sampling, downwind and upwind 
essentially the same

Perimeter Air Monitoring Results for Potential Exposure to General Public

Airborne Particulate Activity (uCi/ml) (1)

Sample IDSample Date

Perimeter Air 

Station (5)

% of DAC (3)

Comments

DAC (uCi/ml)10CFR20, AppB

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs

The downwind air sampling station was about 15 
feet from the soil excavation in Zone 2. The air 
sampling station was put there to power the dust 
monitor from the generator used for air 
monitoring station. When noticed, the air 
sampling station was relocated to North 

Perimeter air concentrations less than DACs, 

1



Gross 

Alpha (4) U-nat Ra-226 Th-230

1.8E-12 9.0E-13 9.0E-13 2.0E-14

Gross 
Alpha U-nat Ra-226 Th-230

Gross 
Alpha U-nat Ra-226 Th-230

Perimeter Air Monitoring Results for Potential Exposure to General Public

Airborne Particulate Activity (uCi/ml) (1)

Sample IDSample Date

Perimeter Air 

Station (5)

% of DAC (3)

Comments

DAC (uCi/ml)10CFR20, AppB

NECR-D2 9/19/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
2.8E-14 1.4E-14 6.9E-15 6.9E-15 1.3% 1.3% 0.7% 29.7%

NECR-U1 9/19/2012 NECREDRA-U1 (Upwind)  3.9E-15 2.0E-15 9.8E-16 9.8E-16 - - - -

NECR-D1 9/21/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
2.9E-15 1.5E-15 7.4E-16 7.4E-16 0.3% 0.3% 0.1% 6.2%

NECR-D2 9/21/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
2.8E-14 1.4E-14 7.0E-15 7.0E-15 1.7% 1.7% 0.8% 37.3%

NECR-U1 9/21/2012 NECREDRA-U1 (Upwind)  -2.0E-15 -9.9E-16 -4.9E-16 -4.9E-16 - - - -

NECR-D1 9/24/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
6.9E-15 3.4E-15 1.7E-15 1.7E-15 -0.2% -0.2% -0.1% -3.9%

NECR-D2 9/24/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
1.8E-14 8.8E-15 4.4E-15 4.4E-15 0.4% 0.4% 0.2% 9.5%

NECR-U1 9/24/2012 NECREDRA-U1 (Upwind)  1.0E-14 5.0E-15 2.5E-15 2.5E-15 - - - -

NECR-D1 9/26/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
-4.1E-15 -2.1E-15 -1.0E-15 -1.0E-15 -0.2% -0.2% -0.1% -5.1%

NECR-D2 9/26/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
6.4E-15 3.2E-15 1.6E-15 1.6E-15 0.4% 0.4% 0.2% 8.0%

NECR-U1 9/26/2012 NECREDRA-U1 (Upwind)  0.0E+00 0.0E+00 0.0E+00 0.0E+00 - - - -

NECR-D1 10/2/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
-1.0E-14 -5.0E-15 -2.5E-15 -2.5E-15 -0.1% -0.1% -0.1% -2.4%

NECR-D2 10/2/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
1.1E-14 5.7E-15 2.9E-15 2.9E-15 1.1% 1.1% 0.5% 24.4%

NECR-U1 10/2/2012 NECREDRA-U1 (Upwind)  -8.1E-15 -4.1E-15 -2.0E-15 -2.0E-15 - - - -

NECR-D1 10/4/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
-5.1E-15 -2.5E-15 -1.3E-15 -1.3E-15 -0.5% -0.5% -0.3% -11.5%

NECR-D2 10/4/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
1.7E-14 8.5E-15 4.3E-15 4.3E-15 0.7% 0.7% 0.4% 16.2%

NECR-U1 10/4/2012 NECREDRA-U1 (Upwind)  4.1E-15 2.1E-15 1.0E-15 1.0E-15 - - - -

NECR-D1 10/9/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
7.1E-15 3.6E-15 1.8E-15 1.8E-15 0.7% 0.7% 0.3% 15.3%

NECR-D2 10/9/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
8.5E-15 4.3E-15 2.1E-15 2.1E-15 0.8% 0.8% 0.4% 17.1%

NECR-U1 10/9/2012 NECREDRA-U1 (Upwind)  -5.1E-15 -2.6E-15 -1.3E-15 -1.3E-15 - - - -

NECR-D1 10/11/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
1.2E-14 6.1E-15 3.0E-15 3.0E-15 0.0% 0.0% 0.0% -0.4%

NECR-D2 10/11/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
8.4E-15 4.2E-15 2.1E-15 2.1E-15 -0.2% -0.2% -0.1% -5.0%

NECR-U1 10/11/2012 NECREDRA-U1 (Upwind)  1.2E-14 6.2E-15 3.1E-15 3.1E-15 - - - -

NECR-D1 10/16/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
1.2E-14 6.1E-15 3.0E-15 3.0E-15 0.5% 0.5% 0.2% 10.4%

NECR-D2 10/16/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
9.7E-16 4.9E-16 2.4E-16 2.4E-16 -0.2% -0.2% -0.1% -3.6%

NECR-U1 10/16/2012 NECREDRA-U1 (Upwind)  3.8E-15 1.9E-15 9.6E-16 9.6E-16 - - - -

Excavation acitivities close to sampling station, 
strong winds

Perimeter air concentrations less than DACs, 
Excavation acitivities close to sampling station, 
strong winds

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs, 
Excavation acitivities close to sampling station, 
strong winds

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs
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Gross 

Alpha (4) U-nat Ra-226 Th-230

1.8E-12 9.0E-13 9.0E-13 2.0E-14

Gross 
Alpha U-nat Ra-226 Th-230

Gross 
Alpha U-nat Ra-226 Th-230

Perimeter Air Monitoring Results for Potential Exposure to General Public

Airborne Particulate Activity (uCi/ml) (1)

Sample IDSample Date

Perimeter Air 

Station (5)

% of DAC (3)

Comments

DAC (uCi/ml)10CFR20, AppB

NECR-D1 10/18/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.1% 0.1% 0.1% 2.4%

NECR-D2 10/18/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
4.9E-15 2.4E-15 1.2E-15 1.2E-15 0.4% 0.4% 0.2% 8.5%

NECR-U1 10/18/2012 NECREDRA-U1 (Upwind)  -1.9E-15 -9.5E-16 -4.8E-16 -4.8E-16 - - - -

NECR-D1 10/23/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
-2.1E-15 -1.0E-15 -5.2E-16 -5.2E-16 -0.5% -0.5% -0.2% -10.5%

NECR-D2 10/23/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
2.0E-14 1.0E-14 5.1E-15 5.1E-15 0.8% 0.8% 0.4% 17.7%

NECR-U1 10/23/2012 NECREDRA-U1 (Upwind)  6.3E-15 3.2E-15 1.6E-15 1.6E-15 - - - -

NECR-D1 11/1/2012
NECREDRA-D1  (Scool Bus Stop 

Area) 
7.1E-15 3.6E-15 1.8E-15 1.8E-15 0.3% 0.3% 0.1% 6.3%

NECR-D2 11/1/2012
NECREDRA-D2  (EDA Downwind 

(North Perimeter)
1.6E-14 8.0E-15 4.0E-15 4.0E-15 0.8% 0.8% 0.4% 17.4%

NECR-U1 11/1/2012 NECREDRA-U1 (Upwind)  2.1E-15 1.0E-15 5.2E-16 5.2E-16 - - - -
NECR-D1 Mean D1 Baseline 6.5E-15 3.2E-15 1.6E-15 1.6E-15 0.1% 0.1% 0.0% 1.2%
NECR-D2 Mean D2 Baseline 3.0E-15 1.5E-15 7.6E-16 7.6E-16 -0.1% -0.1% -0.1% -3.1%

Mean 2.6E-15 1.3E-15 6.4E-16 6.4E-16 0.0% 0.0% 0.0% -0.2%
Mean School Bus Stop air concentrations 
similar to upwind

Max 1.2E-14 6.1E-15 3.0E-15 3.0E-15 1% 1% 0% 15%

Mean 1.8E-14 9.1E-15 4.6E-15 4.6E-15 0.9% 0.9% 0.4% 19.4%
Mean Perimeter air concentrations less than 
25% of DACs

Max 9.8E-14 4.9E-14 2.5E-14 2.5E-14 5% 5% 3% 119%

NECR-U1 Mean
NECREDRA-U1 (Upwind)  

Project Mean
2.7E-15 1.4E-15 6.8E-16 6.8E-16 - - - -

Baseline Sampling, downwind and upwind 
essentially the same

Notes:

NECR-D1

NECR-D2

NECREDRA-D1  (Scool Bus 
Stop Area)

NECREDRA-D2  (EDA 
Downwind (North Perimeter) 

(5) Location coordinates (NAD1983, NMWest feet):  NECR Downwind 1 (Scool Bus Stop) are N1697450, E2523355; NECR Downwind 2 (East Drainage Area North Perimeter) N 1697480, E2524830;  
NECR Upwind 1 are           N1694745, E2520038

(1) U-nat, Ra-226 and Th-230 activity calculated from measured gross alpha activity @ faction of 0.5 for U-nat, 0.25 for Ra-226 and 0.25 for Th-230 of gross alpha activity

(4) Calculated DAC for gross alpha activity by summing U-nat, Ra-226 and Th-230 DACs for control measures, not a regulatory DAC.

(2) DACs from 10CFR20, Appendix B, Table 2 for control and assessment of dose to the public
(3) Net % of DACs for downwind, i.e subtracting upwind concentration from downwind

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs

Perimeter air concentrations less than DACs
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Gross Alpha 

Activity      

uCi/ml

Estimated 

Uncertainty 

95% uCi/ml

MDC        

uCi/ml

U‐nat        

uCi/ml

Ra‐226 

uCi/ml

Th-230 
uCi/ml U‐nat Ra‐226 Th-230

NECR‐D1 Down wind 1 8/30/2012 53.0 491 0.7732 2.01E+07 9/6/12 17 60 0.395 23 60 5.7E‐15 1.2E‐14 3.0E‐14 2.8E‐15 1.4E‐15 1.4E‐15 0% 0% 7%

NECR‐D2 Down wind 2 8/30/2012 48.5 491 0.7721 1.84E+07 9/6/12 17 60 0.395 18 60 1.0E‐15 1.2E‐14 3.3E‐14 5.2E‐16 2.6E‐16 2.6E‐16 0% 0% 1%

NECR‐U1 Upwind 1 8/30/2012 49.5 507 0.7821 1.96E+07 9/6/12 17 60 0.395 22 60 4.8E‐15 1.2E‐14 3.1E‐14 2.4E‐15 1.2E‐15 1.2E‐15 0% 0% 6%

NECR‐D1 Down wind 1 8/31/2012 48.5 489 0.7721 1.83E+07 9/6/12 17 60 0.395 24 60 7.3E‐15 1.3E‐14 3.3E‐14 3.6E‐15 1.8E‐15 1.8E‐15 0% 0% 9%

NECR‐D2 Down wind 2 8/31/2012 49.0 491 0.7821 1.88E+07 9/6/12 17 60 0.395 22 60 5.1E‐15 1.2E‐14 3.2E‐14 2.5E‐15 1.3E‐15 1.3E‐15 0% 0% 6%

NECR‐U1 Upwind 1 8/31/2012 50.0 491 0.7454 1.83E+07 9/6/12 17 60 0.395 23 60 6.2E‐15 1.3E‐14 3.3E‐14 3.1E‐15 1.6E‐15 1.6E‐15 0% 0% 8%

NECR‐D1 Down wind 1 9/10/2012 50.0 480 0.7821 1.88E+07 9/18/12 13 60 0.396 25 60 1.2E‐14 1.2E‐14 2.8E‐14 6.1E‐15 3.0E‐15 3.0E‐15 1% 0% 15%

NECR‐D2 Down wind 2 9/10/2012 49.0 481 0.7454 1.76E+07 9/18/12 13 60 0.396 40 60 2.9E‐14 1.5E‐14 3.0E‐14 1.5E‐14 7.3E‐15 7.3E‐15 2% 1% 36%

NECR‐U1 Upwind 1 9/10/2012 49.5 480 0.7721 1.83E+07 9/18/12 13 60 0.396 25 60 1.2E‐14 1.2E‐14 2.9E‐14 6.2E‐15 3.1E‐15 3.1E‐15 1% 0% 16%

NECR‐D1 Down wind 1 9/11/2012 50.0 530 0.7821 2.07E+07 9/20/12 17 60 0.393 13 60 ‐3.7E‐15 9.9E‐15 2.9E‐14 ‐1.8E‐15 ‐9.2E‐16 ‐9.2E‐16 0% 0% ‐5%

NECR‐D2 Down wind 2 9/11/2012 49.0 526 0.7454 1.92E+07 9/20/12 17 60 0.393 32 60 1.5E‐14 1.4E‐14 3.1E‐14 7.5E‐15 3.7E‐15 3.7E‐15 1% 0% 19%

NECR‐U1 Upwind 1 9/11/2012 50.0 522 0.7721 2.02E+07 9/20/12 17 60 0.393 17 60 0.0E+00 1.1E‐14 3.0E‐14 0.0E+00 0.0E+00 0.0E+00 0% 0% 0%

NECR‐D1 Down wind 1 9/12/2012 50.0 488 0.7821 1.91E+07 9/20/12 17 60 0.396 11 60 ‐6.0E‐15 1.0E‐14 3.1E‐14 ‐3.0E‐15 ‐1.5E‐15 ‐1.5E‐15 0% 0% ‐7%

NECR‐D2 Down wind 2 9/12/2012 49.0 482 0.7454 1.76E+07 9/20/12 17 60 0.396 16 60 ‐1.1E‐15 1.2E‐14 3.4E‐14 ‐5.4E‐16 ‐2.7E‐16 ‐2.7E‐16 0% 0% ‐1%

NECR‐U1 Upwind 1 9/12/2012 49.5 489 0.7721 1.87E+07 9/20/12 17 60 0.396 17 60 0.0E+00 1.2E‐14 3.2E‐14 0.0E+00 0.0E+00 0.0E+00 0% 0% 0%

NECR‐D1 Down wind 1 9/13/2012 50.0 539 0.7821 2.11E+07 9/21/12 8 60 0.395 15 60 6.3E‐15 8.5E‐15 2.0E‐14 3.2E‐15 1.6E‐15 1.6E‐15 0% 0% 8%

NECR‐D2 Down wind 2 9/13/2012 49.0 520 0.7454 1.90E+07 9/21/12 8 60 0.395 23 60 1.5E‐14 1.1E‐14 2.2E‐14 7.5E‐15 3.8E‐15 3.8E‐15 1% 0% 19%

NECR‐U1 Upwind 1 9/13/2012 50.0 539 0.7721 2.08E+07 9/21/12 8 60 0.395 9 60 9.1E‐16 7.4E‐15 2.0E‐14 4.6E‐16 2.3E‐16 2.3E‐16 0% 0% 1%

NECR‐D1 Down wind 1 9/14/2012 50.0 450 0.7821 1.76E+07 9/21/12 13 60 0.386 15 60 2.2E‐15 1.1E‐14 3.1E‐14 1.1E‐15 5.5E‐16 5.5E‐16 0% 0% 3%

NECR‐D2 Down wind 2 9/14/2012 49.5 480 0.7454 1.77E+07 9/21/12 13 60 0.386 17 60 4.4E‐15 1.2E‐14 3.0E‐14 2.2E‐15 1.1E‐15 1.1E‐15 0% 0% 5%

NECR‐U1 Upwind 1 9/14/2012 49.5 460 0.7721 1.76E+07 9/21/12 13 60 0.386 19 60 6.6E‐15 1.2E‐14 3.1E‐14 3.3E‐15 1.7E‐15 1.7E‐15 0% 0% 8%

NECR‐D1 Down wind 1 9/17/2012 50.0 475 0.7821 1.86E+07 9/24/12 15 60 0.400 21 60 6.1E‐15 1.2E‐14 3.0E‐14 3.0E‐15 1.5E‐15 1.5E‐15 0% 0% 8%

NECR‐D2 Down wind 2 9/17/2012 49.5 485 0.7454 1.79E+07 9/24/12 15 60 0.400 109 60 9.8E‐14 2.3E‐14 3.1E‐14 4.9E‐14 2.5E‐14 2.5E‐14 5% 3% 123%

NECR‐U1 Upwind 1 9/17/2012 49.5 466 0.7721 1.78E+07 9/24/12 15 60 0.400 18 60 3.2E‐15 1.2E‐14 3.1E‐14 1.6E‐15 7.9E‐16 7.9E‐16 0% 0% 4%

NECR‐D1 Down wind 1 9/19/2012 50.0 502 0.7821 1.96E+07 9/26/12 16 60 0.400 18 60 1.9E‐15 1.1E‐14 2.9E‐14 9.6E‐16 4.8E‐16 4.8E‐16 0% 0% 2%

NECR‐D2 Down wind 2 9/19/2012 49.5 495 0.7454 1.83E+07 9/26/12 16 60 0.400 43 60 2.8E‐14 1.5E‐14 3.1E‐14 1.4E‐14 6.9E‐15 6.9E‐15 2% 1% 35%

NECR‐U1 Upwind 1 9/19/2012 49.5 500 0.7721 1.91E+07 9/26/12 16 60 0.400 20 60 3.9E‐15 1.2E‐14 3.0E‐14 2.0E‐15 9.8E‐16 9.8E‐16 0% 0% 5%

NECR‐D1 Down wind 1 9/21/2012 49.5 480 0.7821 1.86E+07 9/24/12 15 60 0.411 18 60 2.9E‐15 1.1E‐14 2.9E‐14 1.5E‐15 7.4E‐16 7.4E‐16 0% 0% 4%

NECR‐D2 Down wind 2 9/21/2012 49.5 480 0.7454 1.77E+07 9/24/12 15 60 0.411 42 60 2.8E‐14 1.5E‐14 3.1E‐14 1.4E‐14 7.0E‐15 7.0E‐15 2% 1% 35%

NECR‐U1 Upwind 1 9/21/2012 49.5 483 0.7721 1.85E+07 9/24/12 15 60 0.411 13 60 ‐2.0E‐15 1.0E‐14 2.9E‐14 ‐9.9E‐16 ‐4.9E‐16 ‐4.9E‐16 0% 0% ‐2%

NECR‐D1 Down wind 1 9/24/2012 49.5 486 0.7821 1.88E+07 10/1/12 15 60 0.405 22 60 6.9E‐15 1.2E‐14 2.9E‐14 3.4E‐15 1.7E‐15 1.7E‐15 0% 0% 9%

NECR‐D2 Down wind 2 9/24/2012 49.5 485 0.7454 1.79E+07 10/1/12 15 60 0.405 32 60 1.8E‐14 1.4E‐14 3.1E‐14 8.8E‐15 4.4E‐15 4.4E‐15 1% 0% 22%

NECR‐U1 Upwind 1 9/24/2012 49.5 485 0.7721 1.85E+07 10/1/12 15 60 0.405 25 60 1.0E‐14 1.2E‐14 3.0E‐14 5.0E‐15 2.5E‐15 2.5E‐15 1% 0% 13%

NECR‐D1 Down wind 1 9/26/2012 49.5 480 0.7821 1.86E+07 10/3/12 16 60 0.393 12 60 ‐4.1E‐15 1.1E‐14 3.1E‐14 ‐2.1E‐15 ‐1.0E‐15 ‐1.0E‐15 0% 0% ‐5%

NECR‐D2 Down wind 2 9/26/2012 49.5 485 0.7454 1.79E+07 10/3/12 16 60 0.393 22 60 6.4E‐15 1.3E‐14 3.3E‐14 3.2E‐15 1.6E‐15 1.6E‐15 0% 0% 8%

Air Sample Activity

Isotopic Activity (Based on secular 
equilibrium in ore) % of DACs
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Gross Alpha 

Activity      

uCi/ml

Estimated 

Uncertainty 

95% uCi/ml

MDC        

uCi/ml

U‐nat        

uCi/ml

Ra‐226 

uCi/ml

Th-230 
uCi/ml U‐nat Ra‐226 Th-230

Air Sample Activity

Isotopic Activity (Based on secular 
equilibrium in ore) % of DACs

Sample 

Count Time 

(Mins)

Eff 

(cpm/dpm)

Sample 

Gross Alpha 

Counts

Sample 

Flow 

Calibration 

Correction

Sample 

Volume (ml)

Sample Count 

Date & Time BKG Counts

BKG Count 

Time (Mins)Sample ID Sample Location ID Sample Date

Average 

Sample Flow 

Rate (lpm)

Sample 

Duration 

(Mins)

Sample Counting Data Ais Sample Results

Perimeter Air Particulate Sample Calculation

Air Particulate Sample Information Air Sampling Data

NECR‐U1 Upwind 1 9/26/2012 49.5 480 0.7721 1.83E+07 10/3/12 16 60 0.393 16 60 0.0E+00 1.2E‐14 3.2E‐14 0.0E+00 0.0E+00 0.0E+00 0% 0% 0%

NECR‐D1 Down wind 1 10/2/2012 49.5 485 0.7821 1.88E+07 10/9/12 15 60 0.400 5 60 ‐1.0E‐14 8.8E‐15 3.0E‐14 ‐5.0E‐15 ‐2.5E‐15 ‐2.5E‐15 ‐1% 0% ‐12%

NECR‐D2 Down wind 2 10/2/2012 49.5 490 0.7454 1.81E+07 10/9/12 15 60 0.400 26 60 1.1E‐14 1.3E‐14 3.1E‐14 5.7E‐15 2.9E‐15 2.9E‐15 1% 0% 14%

NECR‐U1 Upwind 1 10/2/2012 49.5 485 0.7721 1.85E+07 10/9/12 15 60 0.400 7 60 ‐8.1E‐15 9.3E‐15 3.0E‐14 ‐4.1E‐15 ‐2.0E‐15 ‐2.0E‐15 0% 0% ‐10%

NECR‐D1 Down wind 1 10/4/2012 49.5 480 0.7821 1.86E+07 10/12/12 12 60 0.397 7 60 ‐5.1E‐15 8.7E‐15 2.7E‐14 ‐2.5E‐15 ‐1.3E‐15 ‐1.3E‐15 0% 0% ‐6%

NECR‐D2 Down wind 2 10/4/2012 49.5 480 0.7454 1.77E+07 10/12/12 12 60 0.397 28 60 1.7E‐14 1.3E‐14 2.8E‐14 8.5E‐15 4.3E‐15 4.3E‐15 1% 0% 21%

NECR‐U1 Upwind 1 10/4/2012 49.5 480 0.7721 1.83E+07 10/12/12 12 60 0.397 16 60 4.1E‐15 1.1E‐14 2.7E‐14 2.1E‐15 1.0E‐15 1.0E‐15 0% 0% 5%

NECR‐D1 Down wind 1 10/9/2012 49.5 480 0.7821 1.86E+07 10/16/12 14 60 0.398 21 60 7.1E‐15 1.2E‐14 2.9E‐14 3.6E‐15 1.8E‐15 1.8E‐15 0% 0% 9%

NECR‐D2 Down wind 2 10/9/2012 49.5 480 0.7454 1.77E+07 10/16/12 14 60 0.398 22 60 8.5E‐15 1.3E‐14 3.1E‐14 4.3E‐15 2.1E‐15 2.1E‐15 0% 0% 11%

NECR‐U1 Upwind 1 10/9/2012 49.5 480 0.7721 1.83E+07 10/16/12 14 60 0.398 9 60 ‐5.1E‐15 9.7E‐15 2.9E‐14 ‐2.6E‐15 ‐1.3E‐15 ‐1.3E‐15 0% 0% ‐6%

NECR‐D1 Down wind 1 10/11/2012 49.5 490 0.7821 1.90E+07 10/18/12 13 60 0.392 25 60 1.2E‐14 1.2E‐14 2.8E‐14 6.1E‐15 3.0E‐15 3.0E‐15 1% 0% 15%

NECR‐D2 Down wind 2 10/11/2012 49.5 495 0.7454 1.83E+07 10/18/12 13 60 0.392 21 60 8.4E‐15 1.2E‐14 2.9E‐14 4.2E‐15 2.1E‐15 2.1E‐15 0% 0% 10%

NECR‐U1 Upwind 1 10/11/2012 49.5 485 0.7721 1.85E+07 10/18/12 13 60 0.392 25 60 1.2E‐14 1.2E‐14 2.9E‐14 6.2E‐15 3.1E‐15 3.1E‐15 1% 0% 15%

NECR‐D1 Down wind 1 10/16/2012 49.5 525 0.7821 2.03E+07 10/23/12 15 60 0.394 28 60 1.2E‐14 1.2E‐14 2.8E‐14 6.1E‐15 3.0E‐15 3.0E‐15 1% 0% 15%

NECR‐D2 Down wind 2 10/16/2012 49.5 530 0.7454 1.96E+07 10/23/12 15 60 0.394 16 60 9.7E‐16 1.1E‐14 2.9E‐14 4.9E‐16 2.4E‐16 2.4E‐16 0% 0% 1%

NECR‐U1 Upwind 1 10/16/2012 49.5 520 0.7721 1.99E+07 10/23/12 15 60 0.394 19 60 3.8E‐15 1.1E‐14 2.8E‐14 1.9E‐15 9.6E‐16 9.6E‐16 0% 0% 5%

NECR‐D1 Down wind 1 10/18/2012 49.5 540 0.7821 2.09E+07 10/25/12 11 60 0.386 11 60 0.0E+00 8.6E‐15 2.4E‐14 0.0E+00 0.0E+00 0.0E+00 0% 0% 0%

NECR‐D2 Down wind 2 10/18/2012 49.5 540 0.7454 1.99E+07 10/25/12 11 60 0.386 16 60 4.9E‐15 9.9E‐15 2.5E‐14 2.4E‐15 1.2E‐15 1.2E‐15 0% 0% 6%

NECR‐U1 Upwind 1 10/18/2012 49.5 535 0.7721 2.04E+07 10/25/12 11 60 0.386 9 60 ‐1.9E‐15 8.3E‐15 2.4E‐14 ‐9.5E‐16 ‐4.8E‐16 ‐4.8E‐16 0% 0% ‐2%

NECR‐D1 Down wind 1 10/23/2012 49.5 483 0.7821 1.87E+07 10/30/12 16 60 0.389 14 60 ‐2.1E‐15 1.1E‐14 3.2E‐14 ‐1.0E‐15 ‐5.2E‐16 ‐5.2E‐16 0% 0% ‐3%

NECR‐D2 Down wind 2 10/23/2012 49.5 485 0.7454 1.79E+07 10/30/12 16 60 0.389 35 60 2.0E‐14 1.5E‐14 3.3E‐14 1.0E‐14 5.1E‐15 5.1E‐15 1% 1% 26%

NECR‐U1 Upwind 1 10/23/2012 49.5 480 0.7721 1.83E+07 10/30/12 16 60 0.389 22 60 6.3E‐15 1.3E‐14 3.2E‐14 3.2E‐15 1.6E‐15 1.6E‐15 0% 0% 8%

NECR‐D1 Down wind 1 11/1/2012 49.5 485 0.7821 1.88E+07 11/8/12 14 60 0.394 21 60 7.1E‐15 1.2E‐14 2.9E‐14 3.6E‐15 1.8E‐15 1.8E‐15 0% 0% 9%

NECR‐D2 Down wind 2 11/1/2012 49.5 485 0.7454 1.79E+07 11/8/12 14 60 0.394 29 60 1.6E‐14 1.4E‐14 3.1E‐14 8.0E‐15 4.0E‐15 4.0E‐15 1% 0% 20%

NECR‐U1 Upwind 1 11/1/2012 49.5 480 0.7721 1.83E+07 11/8/12 14 60 0.394 16 60 2.1E‐15 1.1E‐14 3.0E‐14 1.0E‐15 5.2E‐16 5.2E‐16 0% 0% 3%

Formulas:

2.22E+6 (dpm/uCi) x Eff (cpm/dpm) x Air Sample Volume (ml)
Gross Alpha, uCi/ml =

2.22E+6 (dpm/uCi) x Eff (cpm/dpm) x Air Sample Volume (ml) 2.22E+6 (dpm/uCi) x Eff (cpm/dpm) x Air Sample Volume (ml)
(3+4.66) x (FA) x [(BKG Counts)^0.5]/BKG Count t

Air Gross Alpha Activity, uCi/ml =
(Gross cpm - BKG cpm)*(FA)

+/- (95%), uCi/ml = 
1.96 x  [(Gross Counts/gross Count t)+(BKG Counts/BKG Count t)]^0.5 



Mh,.lH /\Mi:::F{ I Ci'.11fi 

ATTN; LELAND FUHRIG 
PD BO)< '774018 
Sl'MBOAT SPRINGS, CO 8(1477 

DetectOI' Detector Starting Ending 
Number Type Date Date 

484-7319 DRNF 30·-·t\UG--· 1 :z OB-·NDV-12 

4847320 DHl\!F' 30·--·-AUG -· :i 2 08-···ND\i-.. 12 

4-8!.!-73Z1. DR.NF 30·-···P:UG .. -l ::z. OB--hlOV--· 1 ;;: 

(i) ® 
RESULTS RELATED ONLY 1·0 MONI'fORS 
Ar., F£CEIVED BY LANDAUER .. 

Radon Monitoring Report 

Acct. No. 04-J.0390 

Field Data I Comments Exposure 
pCi/1-days 
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OUTDOOR RADON NECR·-Dl 115 .,9 
Dh!NWJND NEP1F'. SCI .. ·!DGL BUS STOP ±8,, 1 

OUTDOOR. HADON NECR.···D;e: 1.48.,3 
DD(,JNl-l I ND INSIDE: WRK PR.JCT i\REI', ±C:/ ,.5 

® ® 
Q.C. Release Process No. Report Date Date Received 
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LANDAUER 
Landauer, Inc. 2 Science Road Glenwood, Illinois 60425-1586 

Telephone: (800) 528-8327 Facsimile: (708) 755-7048 
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MHW GLOBAL HEADQUARTERS
ATTN LELAND FUHRIG
SUITE 200
380 INTERLOKEN CRESCENT
BLOOMFIELD, CO 80021 

V03NH00000 EX00010521BDeploy Control 2012-07
V03NH00000 EX000124071Deploy Control 2012-07
V03NH00000 EX00012888JDeploy Control 2012-07

21.3V03NH Control Dose Used
V03NH00017 EX00063177PAREA MONITOR 1 2012-07-1.3 -1.3

Unused; Unused
V03NH00018 EX000190618AREA MONITOR 2 2012-071.6 1.6

Unused; Unused
V03NH00019 EX00008576QAREA MONITOR 3 2012-072.3 2.3

Unused; Unused

V03NH00000 EX000137701Deploy Control 2012-07
V03NH00000 EX00021575VDeploy Control 2012-07
V03NH00000 EX000234432Deploy Control 2012-07

23.8V03NH Control Dose Used
22.5V03NH00017 EX00015120GAREA MONITOR 1 -1.3 2012-07-1.3 -1.3 -1.3
25.4V03NH00018 EX00008993MAREA MONITOR 2 1.6 2012-071.6 1.6 1.6
26.1V03NH00019 EX00041815RAREA MONITOR 3 2.3 2012-072.3 2.3 2.3

toMonitoring Period: 2012-07-15 2012-10-14 Q3 2012

toMonitoring Period: 2012-10-15 2013-01-14 Q4 2012

Number

2012-12-03

1233110529
LCA
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ep
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n

DosimeterLocation ID

Report Date (YYYY-MM-DD)
Page

Dosimeter Received

Analytical Work Order

Account : Subaccount :
Environmental Dosimetry Report

Identifier
(Client Supplied)

Exposure (Ambient Dose mrem)
Gross Net

Net Cumulative Totals (mrem)
Quarter to Date Year to Date Permanent

 (Y
YY

Y-M
M)

LANDAUER ®

703377 1416548 X9Series:

2012-11-27
QC Release

Se
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l
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Landauer, Inc., 2 Science Road
Glenwood, Illinois 60425-1586  
www.landauer.com
Telephone: (708) 755-7000
Facsimile: (708) 755-7016
Customer Service: (800) 323-8830
Technical: (800) 438-3241

Type

1 of 1



LANDAUER®
©2010 by Landauer, Inc.

The Environmental dosimeter is for both indoor and outdoor use, and 
is designed to withstand extremes of temperature, humidity, 
precipitation, and other environmental conditions. InLight dosimeters 
are built on an assembly of a case component with copper and plastic 
filters along with a four-positioned aluminum oxide detector slide 
component. Both the case and slide are uniquely bar coded with 
serial numbers for chain of custody and sensitivity identification. The 
InLight dosimeter is sealed within a heavy-duty vinyl tamper resistant 
pouch that has multiple slots to permit several methods of attachment 
for easy deployment. 

Technical Specifications
• Fully meets ANSI N545-1977, NRC Regulatory Guide 4.13, and  
  HPS Draft Standard N13.29 for environmental dosimetry. 
• Minimum Detectable Dose - nominally 0.1 mrem (1 μSv), reporting  
  to tenths of a millirem ambient dose equivalent. 
• Detection Capabilities:  
  Photons (x and gamma rays) with energies above 15 keV     
  nominally: 0.1 mrem to 1000 rem (1 μSv to 10 Sv).  
  Beta particles with energies greater than approximately 500 keV   
  average energy: 20 mrem to 1000 rem (200 μSv to 10 Sv).

Control Dosimeter
A minimum of two control dosimeters are provided per shipment. The 
first is for field deployment/retrieval used to measure exposure during 
shipment and placement/collection. The second is for transit used to 
measure exposure during shipment only. Both control dosimeters 
assigned to a shipment should accompany that shipment both from 
and to Landauer. Do not use the control dosimeters for any other 
purpose. Store dosimeters away from radiation when not in use along 
with the control dosimeter(s) of the same use date. 
Dosimetry reports show gross and net dosage. Gross dosage 
includes the dosage to the controls. Landauer’s background 
subtraction protocol is: 
1. Subtract the deployment/retrieval control; or if not returned to  
    Landauer 
2. Subtract the transit control.

Location ID Number
Unique number assigned by Landauer.
Dosimeter Type

     Minimum 
  Dosimeter             Analytical                       Detectable Dose  
  Type                     Sensitivity                       Level (mrem) 
  V03NH                 High                                0.1 
  V03NN                 Standard                         5.0 
  V06NH                 High                                0.1 
  V06NN                 Standard                         5.0

Identifier
Location name supplied by customer.
Exposure Ambient Dose (mrem)
Gross: Gross exposure before control subtraction. 
Net: Net exposure after control subtraction.
Net Cumulative Totals (mrem)
Quarter to Date, Year to Date, and Permanent are accumulated net 
ambient exposure.
Inception Date
The date Landauer began keeping dosimeter records for a given 
dosimeter for a monitoring location on the current account.
Serial Number
Dosimeter serial number.

General Information Dosimetry Report Information
U.S. Patents
6,316,782; 6,127,685; 5,892,234 
Landauer, Inc. 
2 Science Road 
Glenwood, Illinois 60425-1586 
www.landauer.com 
Telephone: (708) 755-7000 
Facsimile: (708) 755-7016 
Customer Service: (800) 323-8830 
Technical: (800) 438-3241
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Scan Gamma Radiation Exposure Rate Survey Field Form 

Instrumentation : L v t:/ Iv n-, I '1 . .S/fl ____ 't_l_B_o_. __ _ 

Instrument Calibration Date: Af~~::J!:..._. ____ , Instrument Daily Function Check Performed: yes 

Survey Survey Area-Transect 
Date/Time ID/Oescription Exposure Rate uR/hr Comments/Notes 
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Technician Signature ________________ , Reviewed by ________________ _ 
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Scan Gamma Radiation Exposure Rate Survey Field Form 

Instrumentation : /..,,,,,:// v !'1 I 9 s/,v 9/eo 

Instrument Calibration Date: _¥_-_2_-_1_~----~ Instrument Daily Function Check Perfonned: Ye: S 

Survey Area/Unit Decsription 5 w a n d N. o .f N EC.R- m IN€ s I TE 

Survey Survey Area-Transect 
Date/Time ID/Description Exposure Rate uR/hr Comments/Notes 
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Technician Signature ~ ~· p' , Reviewed by _______________ _ 



Radiation Survey @ 

Scan Gamma Radiation Exposure Rate Survey Field Form 

Instrumentation: L. ,.,d/v M l'l ... S//<L 

Instrument CaHbration Date:."/- ::Z-:- t:Z. -·---··' Instrument Daily Function Check Performed: YtE S ., __ 

Survey Area/Unit Decsription S.W _.a.ncl /\I, ol' -N€C.~_WltN£_ . .:srrc 

Survey Survey Area-Transect 
Dateffime ID/Description Exposure Rate uR/hr Comments/Notes 
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Scan Gamma Radiation Exposure Rate Survey Field Form 

Instrumentation :_ J...., el/.., l'YI 1.'1_,?{11{ r/flO, ... ············--·---· 

Instrument Calibration Date: ... !-..:Z:..:!..2-_____ ., Instrument Daily Function Check Perfonned: Yes-·--· 

Survey Survey Area-Transect 
Date/fime ID/Description Exposure Rate uR/hr Comments/Notes 
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Date

Maximum Daily Value 

(ug/m3)
Average Daily Value  

(ug/m3)
9/7/2012 308.7 16.3
9/10/2012 352.4 17.6
9/11/2012 179.7 12.5
9/12/2012 10.7 1.9
9/13/2012 117.9 8.0
9/14/2012 21.9 6.1
9/17/2012 234.0 11.5
9/18/2012 397.1 20.8
9/19/2012 417.9 41.8
9/20/2012 1117.6 39.1
9/21/2012 305.5 20.3
9/24/2012 637.8 19.6
9/25/2012 182.3 8.9
9/26/2012 72.0 7.1
9/27/2012 204.4 13.6
9/28/2012 299.6 13.3
10/1/2012 1446.9 23.9
10/2/2012 323.8 6.6
10/3/2012 669.7 12.4
10/4/2012 279.7 20.5
10/5/2012 134.1 11.2
10/9/2012 112.7 8.0
10/10/2012 103.1 8.0
10/11/2012 138.5 6.9
10/12/2012 29.0 3.8
10/15/2012 117.2 11.2
10/16/2012 61.6 8.5
10/17/2012 119.3 6.4
10/19/2012 809.8 12.2
10/22/2012 224.6 9.2
10/23/2012 548.5 14.2
10/24/2012 230.1 5.6
10/25/2012 1737.5 17.5

Notes:
Dataram Serial # 3408 D061

AMEC Construction Zone Dust Monitoring Results
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From File: J:\United Nuclear Corporation\10501302 NECR Removal Actions\Data Repository\10 ‐ EDRA Data\Status Survey Stats\gamma+background.xls.wst

Summary Statistics for Raw Full Data Sets

Variable NumObs Minimum Maximum Mean Median Variance SD MAD/0.675 Skewness Kurtosis CV

Ra‐226 (Background area) 25 0.6 1.3 1.0 1.0 0.0 0.2 0.1 ‐0.585 0.139 0.176

Ra‐226 (Zone 6 gamma static) 10 1.5 2.7 2.0 2.1 0.1 0.4 0.4 0.313 ‐0.0919 0.185

Ra‐226 (Zones 2‐5 gamma static) 149 0.4 2.7 1.6 1.6 0.2 0.5 0.5 ‐0.0712 ‐0.236 0.3

Ra‐226 (2009 IRA Area) 359 0.6 2.8 1.6 1.5 0.2 0.5 0.4 0.364 ‐0.129 0.284

Percentiles for Raw Full Data Sets

Variable NumObs 5%ile 10%ile 20%ile 25%ile(Q1) 50%ile(Q2) 75%ile(Q3) 80%ile 90%ile 95%ile 99%ile

Ra‐226 (Background area) 25 0.7 0.8 0.9 1.0 1.0 1.2 1.2 1.3 1.3 1.3

Ra‐226 (Zone 6 gamma static) 10 1.5 1.6 1.7 1.8 2.1 2.2 2.2 2.3 2.5 2.7

Ra‐226 (Zones 2‐5 gamma static) 149 0.9 1.0 1.2 1.3 1.6 2.0 2.1 2.2 2.3 2.6

Ra‐226 (2009 IRA Area) 359 0.877 1.033 1.26 1.323 1.537 1.912 2.028 2.235 2.41 2.729



Wilcoxon‐Mann‐Whitney Site vs Background Comparison Test for Full Data Sets without NDs

User Selected Options

From File    gamma+background.xls.wst

Full Precision    OFF

Confidence Coefficient    95%

Substantial Difference    1.14

Selected Null Hypothesis    Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)

Alternative Hypothesis    Site or AOC Mean/Median Less Than Background Mean/Median Plus Substantial Difference, S

Area of Concern Data: Ra‐226 (zones 2‐5 gamma static)

Background Data: Ra‐226 (background area)

Raw Statistics

Site Background

Number of Valid Observations     149 25

Number of Distinct Observations     139 8

Minimum     0.352 0.6

Maximum     2.671 1.3

Mean     1.584 1.036

Median     1.558 1

SD     0.475 0.182

SE of Mean     0.0389 0.0365

Wilcoxon‐Mann‐Whitney (WMW) Test

H0: Mean/Median of Site or AOC >= Mean/Median of Background + 1.14

Site Rank Sum W‐Stat 11662

WMW Test U‐Stat ‐5.899

WMW Critical Value (0.050) ‐1.645

P‐Value 1.82E‐09

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site < Background + 1.14

    P‐Value < alpha (0.05)



Wilcoxon‐Mann‐Whitney Site vs Background Comparison Test for Full Data Sets without NDs

User Selected Options

From File    Combined_IRA_Resurvey.wst

Full Precision    OFF

Confidence Coefficient    95%

Substantial Difference    1.14

Selected Null Hypothesis    Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)

Alternative Hypothesis    Site or AOC Mean/Median Less Than Background Mean/Median Plus Substantial Difference, S

Area of Concern Data: Ra‐226 in pCi/g (2009 IRA Area)

Background Data: Ra‐226 in pCig (Background Reference Area)

Raw Statistics

Site Background

Number of Valid Observations     359 25

Number of Distinct Observations     299 8

Minimum     0.61 0.6

Maximum     2.842 1.3

Mean     1.603 1.036

Median     1.537 1

SD     0.455 0.182

SE of Mean     0.024 0.0365

Wilcoxon‐Mann‐Whitney (WMW) Test

H0: Mean/Median of Site or AOC >= Mean/Median of Background + 1.14

Site Rank Sum W‐Stat 65857

WMW Test U‐Stat ‐6.057

WMW Critical Value (0.050) ‐1.645

P‐Value 6.95E‐10

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site < Background + 1.14

    P‐Value < alpha (0.05)
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