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1.0 EXECUTIVE SUMMARY 

The purpose of the Sunrise Warehouse Summary Investigation Report is to describe the 
radiological characterization survey and results for the U.S. Environmental Protection Agency 
(EPA) Sunrise Warehouse. 

Investigative criteria implemented for this characterization were in accordance with the National 
Center for Radiation Field Operations (NCRFO) Nuclear Regulatory Commission (NRC) 
radioactive materials license NRC screening values for unrestricted use.  Surveys were performed 
in accordance with methods approved using Derived Concentration Guideline Levels-wide area 
average (DCGLW) established in U.S. Nuclear Regulatory Commission Regulatory Report 
(NUREG) 1757, Vol. 2, Rev. 1, NUREG 5512, Vol. 3, the Multi-Agency Radiation Survey and 
Site Investigative Manual (MARSSIM), August 2000, and the site-specific radiological 
investigative levels as determined by the Booz Allen Hamilton (Booz Allen) Team and NCRFO 
Radiation Safety Officer (RSO). The investigation levels were established in Table 1 of the Final 
Status Survey Plan (September 2016).  The investigation levels are Alpha total/removable 27 
dpm/100 cm2 (Am-241 DCGL), Beta total/removable 550 dpm/100 cm2 (Pb-210 DCGL).   

Radiological scans (30% coverage), 14 direct measurements, 14 removable wipes, and 14 media 
samples were collected on the concrete floor surfaces inside the Sunrise Warehouse, approximately 
3,300 square feet.  Media samples were collected and analyzed for gross alpha and gross beta 
radioactivity by a National Environmental Laboratory Accreditation Program (NELAP) accredited 
off-site laboratory in an effort to determine if historical radioactive material storage and 
transportation activities impacted the warehouse.  The results of the Characterization Survey 
indicated that there is no radioactive contamination exceeding the investigation levels (NRC 
Screening Values for Unrestricted Release).   

 

2.0 INTRODUCTION 

The U.S. EPA Office of Research and Development (ORD) and Office of Air and Radiation (OAR) 
are executing a consolidation of its facilities in Las Vegas, Nevada.  The facilities include buildings 
located within EPA’s Harmon Avenue Complex (HAC) on the campus of the University of 
Nevada, Las Vegas (UNLV) at 944 East Harmon Avenue, buildings located within EPA’s La Plaza 
Complex at 4220 South Maryland Parkway, and the Sunrise Warehouse located at 3201 Sunrise 
Avenue.  At the HAC, the Exposure Assessment Annex (EAX) building, Quality Analysis 
Laboratory (QAL) building, and approximately one-third of the Monitoring Systems Laboratory 
(MSL) building, also known as the Program Operations Support (POS) building, are considered 
as Part 1 buildings and were vacated, screened for radiological contamination, met NRC partial 
site release requirements, and turned over to UNLV in November 2016.  The Executive Center 
(EXC) building, the Chemistry Laboratory (CHL) building, and the remainder of the MSL building 
will be vacated and turned back over to UNLV by September 30, 2020. 

Under the auspices of the Community Environmental Response Facilitation Act (CERFA), Section 
4, and in accordance with the American Society for Testing and Materials (ASTM) Standard 
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Practice for Environmental Site Assessment Process, E 1527-05, EPA conducted a Phase I 
Environmental Due Diligence Process (EDDP) project review on the HAC in 2013.  The EDDP 
Phase I Report, dated June 12, 2014, outlines the results of the Phase I EDDP review.  The report 
identifies recognized environmental conditions (REC) and property-transfer related issues (PTI) 
at the subject property that required further evaluation before lease expiration, per NRC 
requirements.  

Sunrise Warehouse was a historical shipping and receiving area for NRC Material License 27-
05861-02 that has not been used for this purpose for more than five years.  The decommissioning 
at HAC provided a unique and cost effective opportunity to remove Sunrise Warehouse from the 
NRC Material License.  Booz Allen has contracted with Amec Foster Wheeler Environment & 
Infrastructure, Inc. (Amec Foster Wheeler) to assist with Transition Management II services in 
support of the implementation and execution of the Sunrise Warehouse investigation. 

 

3.0 SITE BACKGROUND AND DESCRIPTION 

The subject site is addressed as 3201 Sunrise Avenue, Las Vegas, Nevada, and is located on the 
south side of Sunrise Avenue at the intersection with Spectrum Boulevard.  The warehouse was 
used for the initial receipt and delivery of specifically-licensed and generally-licensed radioactive 
materials used by EPA OAR and ORD, such as standards for calibrating instruments, and for the 
general storage of equipment and records (designated area east of break room).   

The 85 ft. 6 in. by 100 ft. facility (Figure 1) is made up of a main warehouse level with concrete 
floors, as well as an elevated mezzanine level on the south side of the building.  There are two (2) 
offices, a break area, and two (2) bathrooms in the southwest corner of the main warehouse level.  
The raised mezzanine level is used for storage of records management files.  

  

Figure 1: EPA Sunrise Warehouse Floor Plan N 



EPA-LV-EDDP-P2-Sup.037 – September 2017   

Revision No. 1  3 

4.0 APPROACH 

The approach taken to accomplish the characterization of the EPA Las Vegas Sunrise Warehouse 
floor areas followed the approved Sunrise Warehouse Work Plan, Sampling and Analysis Plan 
(SAP), Quality Assurance Project Plan (QAPP), and Health and Safety Plan (HASP) (refer to 
references cited in Section 9.0). Investigative criteria implemented for this characterization were 
in accordance with the NCRFO NRC radioactive materials license, NRC screening values for 
unrestricted use.  Surveys were performed in accordance with methods approved using DCGLW 
established in NUREG 1757, Vol. 2, Rev. 1, NUREG 5512, Vol. 3, the Multi-Agency Radiation 
Survey and Site Investigative Manual (MARSSIM), August 2000, and the site-specific radiological 
investigative levels as determined by the Booz Allen Team and NCRFO RSO.  The investigation 
levels were established in Table 1 of the Final Status Survey Plan (September 2016).  The 
investigation levels are Alpha total/removable 27 dpm/100 cm2 (Am-241 DCGL), Beta 
total/removable 550 dpm/100 cm2 (Pb-210 DCGL).      

Given the extremely low levels for some alpha emitters as part of the NRC screening level criteria 
(primarily thorium), alpha scan and total MDCs are not less than the proposed criteria.  As the 
potential radionuclides were not previously determined (objective of this characterization) and the 
radionuclides with the lowest criteria may not even be present, a 3-minute static count was utilized 
and the achievable MDCs is the basis for this characterization.  It is anticipated that this will 
provide an alpha total Minimum Detection Concentration (MDC) in the 20 – 40 dpm/100 cm2 
range.  This is in line with Regulatory Guide 8.23 levels.   

Alpha and beta surface scans were performed with the floor monitor proportional detector system 
(Ludlum Model 43-37) by moving it over the surface at a rate of two inches per second in order to 
provide the appropriate alpha scan sensitivity necessary for this scope.  Discernable increases in 
the count rate within investigation levels were used to determine additional surveying of the 
location.  ISO 7503-1 (International Organization for Standardization [ISO] 1988), NUREG/CR-
1507 (NRC 1997a), and Selection and Use of Portable Radiological Survey Instruments for 
Performing In Situ Radiological Assessments in Support of Decommissioning (American Society 
for Testing and Materials [ASTM] 1998), were used as technical guidance to ensure accuracy in 
the measurement of surface activity. Scan MDC were 97 dpm/100 cm2 alpha and 160 dpm/100 
cm2 beta. 

Direct measurements, smears, and media samples were collected at each specified survey/sample 
location.  Direct measurements were conducted by placing the instrument probe directly on the 
specified location, measuring the location for a minimum of three minutes, and recording the 
reading.  A minimum three-minute count was chosen in order to achieve the necessary alpha 
sensitivity MDC for alpha measurements. MDCs were 34 dpm/100 cm2 alpha and 304 dpm/100 
cm2 beta.   Locations for direct measurements in each survey area were randomly determined using 
Visual Sample Plan (VSP) software.  

Media samples were obtained by using a demolition drill with a bushing tip at each sampling 
location.  The samples were then sent to ALS Environmental Laboratory (ALS), an off-site, 
NELAP-accredited laboratory and analyzed for gross alpha and gross beta radioactivity. 
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Waste materials resulting from the decommissioning activities were managed in accordance with 
applicable state and federal waste regulations. Job safety briefings were conducted each day prior 
to work activities.   

4.1 Survey Rationale 

The design of this characterization survey was based upon the limited usage of radioactive 
materials within the Sunrise Warehouse.  Essentially, the Sunrise Warehouse was only used for 
receiving and delivering packages in transit or for temporary storage of instruments.  The purpose 
of this survey was to confirm the presence or absence of radiological contamination and to provide 
sufficient documentation to address Final Status Survey (FSS) for eventual release from the NRC 
license.  Given this approach, the survey design was a combination of the characterization and FSS 
from Part 1 activities. 
 
The survey conformed to the MARSSIM graded approach by focusing the most rigorous survey 
effort in high concern areas, reduced effort in medium concern areas, and the least rigorous survey 
in low concern areas.  It follows the Final Status Survey Project Plan (September 2016) with 
respect to the MARSSIM approach for EPA OAR.  Due to the historical use of the Sunrise 
Warehouse facility and limited handling of radioactive materials in transit or storage, it had been 
assigned a low level of radiological concern (Class 3 area for FSS).   

 

5.0 SAMPLING AND ANALYSIS ACTIVITIES 

This section describes the field sampling and analysis activities as they were performed during the 
characterization survey of the Sunrise Warehouse, including the instrumentation used, calibration 
procedures, project-specific MDCs, and background methods and measurements.  All activities 
for this scope were conducted in accordance with the Sunrise Warehouse Work Plan, SAP, QAPP, 
HASP, laboratory analysis quality assurance (QA) requirements, and federal, state and local 
regulations, and NRC license requirements (references cited in Section 9.0). 

5.1 Survey Areas 

The Sunrise Warehouse survey is a single survey unit consisting of the floor in the central portion 
of the warehouse (shipping/receiving packages area) and connecting to the EPA OAR designated 
storage cage floor, approximate dimensions (in feet) shown around the perimeter in Figure 2.  As 
the characterization plan only calls for three locations in a low level of radiological concern, but 
the FSS of a Class 3 area calls for 14 randomly placed locations, 14 locations were selected to 
ensure sufficient data to meet FSS requirements.  The 14 locations for this survey were randomly 
located using the Visual Sample Plan computer code, and are shown in Figure 2.   
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Figure 2: Survey Unit and Locations 

5.1.1 Instrumentation 
Several different types of instrumentation were used for performing surveys or analyzing samples 
at the Sunrise Warehouse.  This section provides details about the instrumentation that may be 
used during the characterization surveys. 

Scan surveys for alpha/beta contamination were performed using a Ludlum Model 2224-1 
scaler/rate meter equipped with the 821 cm2 Ludlum Model 43-37 alpha-beta gas proportional 
probe.  It should be noted that the floor monitor proportional detector system (43-37) described 
above is better known as the Model 239-1F Floor Monitor system.  Direct measurements for total 
alpha/beta contamination were performed using a Ludlum Model 2224-1 scaler/rate meter 
equipped with a 100 cm2 Ludlum Model 43-93 zinc sulfide (ZnS[Ag]) plastic scintillation detector.  
The Model 43-93 was only used as a direct measurement instrument. 

5.1.2 Calibration 
Instrument calibrations, response checks, and MDCs for all instrumentation were performed as 
described in Section 3 of the QAPP (reference cited in Section 9.0). 

Field instruments used for scanning and direct measurements were operated, maintained, and 
calibrated according to the manufacturer’s recommendations.  Instrument calibration is performed 
on an annual basis or following repairs or modifications.  Each instrument was calibrated in 
accordance with the manufacturer’s recommended method in addition to American National 
Standards Institute (ANSI) N323AB-2013.  An initial pre-use alpha and beta efficiency 
determination, quality control check and daily instrument functional checks were conducted in 
accordance with the SAP (reference cited in Section 9.0) and Amec Foster Wheeler’s 
instrumentation operating procedures to verify that the equipment was functioning properly.  Field 
instrument documentation is provided in Appendix C. 
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5.1.3 Minimum Detectable Concentration 
The MDC for the instruments used during characterization is provided in Table 5-1 (static) and 
Table 5-2 (floor monitor).  A three-minute static count was utilized and the achievable MDCs are 
the basis for this characterization.  The alpha total MDC is in line with Regulatory Guide 8.23 
levels (Section 4.0). 

Table 5-1: Static Surface Contamination Measurement MDC Parameters 

Parameter 

Ludlum Model 2224-1 
with Ludlum AB 43-93 Probe 

Serial Number-312990 
Alpha Beta 

Cb Background Count Rate (counts per minute [cpm]) 1.6 126.8 

Ts Sample count time (minutes) 3 3 

AP Probe Size (cm2) 100 100 

∈T 
Counting system efficiency in counts per 

disintegration 0.116 0.0919 

MDC dpm/100 cm2 34 304 

Table 5-2: Floor Monitor Scanning Measurement MDCscan Parameters and Values 

Parameter 

Ludlum Model 2224 
with Ludlum AB Probe 43-37  

Serial Number-183047 
Alpha Beta 

Cb Background Count Rate (cpm) 4 770 

i The residence time of the detector probe over a 
given surface area (the counting interval) in seconds. 3 

d’ Index of sensitivity 1.38 

p Surveyor efficiency 0.5 

AP Probe size (cm2) 821 

εT Counting system efficiency in counts per 
disintegration 0.022 0.184 

MDCR Minimum count rate above background 12 171 

MDCscan dpm/100 cm2 97 160 

5.1.4 Background 
A five-minute (direct measurement instrument) and one-minute (floor monitor) alpha-beta 
background measurement was taken in the center of the area (air) prior to conducting scan and 
direct measurement surveys.  These measurements provide a comparison for scan survey results 
and to determine net activity above background for direct measurements. 
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5.2 Removable Wipe Measurements 

In addition to scan and direct measurements, areas were also sampled for removable contamination 
via wipes that were analyzed onsite using a Ludlum Model 2929 equipped with a Ludlum Model 
43-10-1 dual-channel analyzer.  All wipe samples were conducted and analyzed in accordance 
with the SAP, QAPP, HASP, and federal, state and local regulatory requirements (references cited 
in Section 9.0). 

5.2.1 Instrumentation 
The Ludlum Model 2929 dual-channel analyzer equipped with a Ludlum Model 43-10-1 zinc 
sulfide (ZnS[Ag]) plastic scintillation detector was used to quantify gross alpha/beta contamination 
on wipe samples collected from the floor surfaces to determine the presence or absence of 
removable radioactive contamination.  

5.2.2 Calibration 
Field instruments used for wipe counting were operated, maintained, and calibrated according to 
the manufacturer’s recommendations.  Instrument calibration is performed on an annual basis and 
following any repairs or modifications.  Each instrument was calibrated in accordance with the 
manufacturer’s recommended method in addition to ANSI N323AB-2013.  An initial pre-use 
efficiency determination, quality control check, and daily instrument functional check was 
conducted in accordance with the SAP (reference cited in Section 9.0) and Amec Foster Wheeler’s 
instrumentation operating procedures to verify that the equipment was functioning properly. 
Instrument documentation is provided in Appendix C. 

5.2.3 Minimum Detectable Concentration 
The instrument MDC parameters for onsite wipe sample analysis for removable contamination 
during characterization are provided in Table 5-3. 

 

Table 5-3: Removable Contamination Measurement MDC Parameters 

Parameter 

Ludlum Model 2929 
with Ludlum 43-10-1 
Serial Number 83085 

Alpha Beta 

TB Background Count Time (min) 20 20 

TS+B Sample Count Time (min) 10 10 

Rb Background Count Rate (cpm) 0.1 55.65 

εT 
Instrument system efficiency in counts per 

disintegration 0.257 0.167 

MDC dpm/100 cm2 2.62 58.54 
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5.2.4 Background 
Twenty-minute alpha-beta background measurements were taken in POS Room 23 prior to and 
after the use of each instrument as part of the QA/QC process.  These measurements were used to 
determine net alpha-beta activity above background for removable contamination.    

5.3 Media Sampling 

A media sample was obtained from the concrete floor at each of the 14 survey/sample points by 
using a demolition drill with a bushing tip.  The samples were sent to ALS, a NELAP-accredited 
off-site laboratory, and analyzed for gross alpha and gross beta radioactivity. 

 

6.0 FIELD SURVEY RESULTS 

This section provides a description of the Sunrise Warehouse radiological survey and sampling 
results and remedial action.  

Radiological surveys were performed in the Sunrise Warehouse to address both total and 
removable alpha, beta, and gamma residual contamination in support of the release of laboratory 
components and buildings as part of the overarching lease termination.  Survey results were 
documented on Radiological Survey Forms, as prescribed in the SAP (reference cited in Section 
9.0) and Amec Foster Wheeler procedure RPO-301, and are presented in Appendix A. 

6.1 Sunrise Warehouse 

The characterization of the Sunrise Warehouse concrete floor included a scan survey of at least 
30% of the floor surface, direct measurements, wipe sampling, and media sampling.  

The number of samples and sample locations were determined using VSP software in order to 
meet MARSSIM Class 3 Final Status Survey (FSS) requirements established during previous 
project work.    

The sampling techniques used for scans, direct measurements, wipes, and media sampling 
followed those established in the SAP and QAPP (references cited in Section 9.0). 

6.1.1 Radiological Scan Results 
Beta and alpha background levels were 770 cpm and 4 cpm, respectively, demonstrating that the 
scan survey results indicated no activity exceeding background levels.   Given these results, no 
additional investigations were performed.  The scan survey reports are provided in Appendix A. 

6.1.2 Direct Measurement Results 
Three-minute direct measurements were taken at each survey/sample point. The direct 
measurement results are shown in Table 6-1.  No measurement exceeded the beta or alpha 
investigation levels (DCGLs) of 550 dpm/100 cm2 and 27 dpm/100 cm2, respectively. The 
background counts for beta and alpha direct measurements were 126.8 cpm and 1.6 cpm, 
respectively. No additional investigations were performed.  The direct measurement surveys are 
provided in Appendix A. 
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Table 6-1: Direct Measurement Results 

Sample 
Location 

Net Beta 
dpm/100 cm2 

Net Alpha 
dpm/100 cm2 

1 92.5 -2.6 
2 23.9 -7.8 
3 -41.3 -2.6 
4 -12 -7.8 
5 -27.2 -2.6 
6 67.5 -5.2 
7 59.8 -2.6 
8 -99 -2.6 
9 -146.9 -11.2 
10 9.8 -5.2 
11 64.2 -5.2 
12 -92.5 -5.2 
13 -476.6 -7.8 
14 38.1 -7.8 

 

6.1.3 Removable Wipe Results      
A wipe was taken from each survey/sample point following a direct measurement and counted for 
ten minutes on the Ludlum 2929 smear counter.  The removable wipe measurement results are 
shown in Table 6-2.  No measurement exceeded the beta and alpha investigation levels (DCGLs) 
of 5500 dpm/100 cm2 and 27 dpm/100 cm2, respectively. The background counts for beta and 
alpha wipe measurements are 55.65 cpm and 0.1 cpm, respectively. No additional investigations 
were performed.  The removable wipe surveys are provided in Appendix A. 

Table 6-2: Removable Wipe Results 

Sample 
Location 

Net Beta 
dpm/100 cm2 

Net Alpha 
dpm/100 cm2 

1 -8.7 1.2 
2 12.9 2.3 
3 11.7 0 
4 -24.9 -0.4 
5 -19.5 1.6 
6 2.1 0.0 
7 17.7 0.8 
8 3.9 1.9 
9 -27.2 0.0 
10 -31.4 1.2 
11 -4.5 0.4 
12 -17.1 2.7 
13 23.7 1.6 
14 -23.1 2.3 
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6.1.4 Media Sample Results 
A concrete floor sample was collected at each of the sampling points by using a demolition drill 
with a bushing tip. The samples were sent to ALS, a NELAP-accredited off-site laboratory, and 
analyzed for gross alpha and gross beta radioactivity.  The concrete media sample results are shown 
in Table 6-3.  The background sample for concrete was previously collected from the concrete 
floor of room 103 (below the east stairwell) in EXC (non-impacted area).  The background 
concrete results were gross beta 1.99 pCi/g and gross alpha 1.74 pCi/g.  The concrete floor samples 
are within the expected range/variation of background concrete. No additional investigations were 
performed.  The laboratory report is provided in Appendix B.  

Table 6-3: Media Sample Results 

Sample 
Location 

Gross Beta  
pCi/g 

Gross Alpha 
pCi/g 

1 2.9 0.8 
2 1.7 1.9 
3 2.5 1.3 
4 1.5 1.7 
5 2.1 2.9 
6 3.0 2.3 
7 3.7 2.2 
8 2.0 2.2 
9 2.3 1.2 
10 0.5 1.6 
11 0.9 0.6 
12 0.7 1.9 
13 1.6 1.3 
14 0.8 2.0 

 
 
 

  



EPA-LV-EDDP-P2-Sup.037 – September 2017   

Revision No. 1  11 

7.0 QUALITY CONTROL 

Data quality objectives (DQOs) for each sampling and work assignment were developed during 
the initial project stages in accordance with EPA’s Guidance for the Data Quality Objectives 
Process (EPA QA/G-4).  During the planning process the Booz Allen Team, with assistance from 
the NCRFO RSO, identified constituents and media of concern, number of samples required, and 
acceptance limits of accuracy and precision.  Any additions or deviations from the procedures 
described in the SAP or QAPP were recorded and approved by the Booz Allen Program Manager 
(ProgM), EPA Task Order Project Officer (TOPO), and NCRFO RSO. 

7.1 Quality Control Measurements 

Quality control measurements instituted in this project included up-to-date personnel training, 
implementation of field standard operating procedures (SOPs), daily field instrumentation 
response checks, and ALS Quality Assurance Manual procedures. 

7.2 Field Instrumentation Response Checks 

Field instrumentation response checks were performed by Amec Foster Wheeler personnel twice 
each day prior to the beginning of work and following completion of work activities. Instrument 
response checks were performed in accordance with Amec Foster Wheeler Procedure No. RPO-
201.  Concurrent background checks and source response checks were performed and recorded 
using the appropriate Portable Instrument Response Check Sheet.  Instruments meeting all 
response check criteria continued in-use service while instruments failing to meet the acceptable 
response range were designated as “out-of-service” or “out-of-calibration” until repaired.  Field 
instrument response checks were successful and no quality issues were identified. Documentation 
is provided in Appendix C. 

7.3 Laboratory Analysis Data 

ALS Environmental in Fort Collins, Colorado was contracted by Amec Foster Wheeler to provide 
radiological analytical and testing services as prescribed in the SAP and QAPP (referenced in 
Section 9.0).  Samples were processed and analyzed as received by the laboratory and results were 
delivered to the Amec Foster Wheeler Project Manager as soon as data packages were available.  
Analysis data packages were prepared with Level 4 criteria.  The Fort Collins facility currently 
holds a State of Colorado issued Radioactive Materials Handling License and holds a NELAP 
accreditation. ALS laboratory quality controls were successful, with the exception of the matrix 
spike for Sample 2.  The radiometric recovery for this matrix spike was below the lower control 
limit of 70% at 44% for gross alpha.  The results for that sample are considered an estimated value.  
All other quality control criteria were met.  Documentation is provided in Appendix B. 
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8.0 SUMMARY AND CONCLUSIONS 

8.1 Sunrise Warehouse 

Characterization survey and sampling results indicate residual radioactivity levels are well below 
investigation levels (DCGLs) in the Sunrise Warehouse as a result of EPA radioactive material 
licensed activities. Direct, removable and media sample summaries for average, standard 
deviation, minimum and maximum measurements are provided in Tables 8-1, 8-2 and 8-3 
respectively. 

Table 8-1: Sunrise Warehouse Direct Measurement Summary 

Net Beta dpm/100 cm2 Net Alpha dpm/100 cm2 

Ave Stdev Min Max Ave Stdev Min Max 
-38.6 144.6 -476.6 92.5 -5.4 2.7 -11.2 -2.6 

Table 8-2: Sunrise Warehouse Removable Wipe Summary 

Net Beta dpm/100  cm2 Net Alpha dpm/100 cm2 

Ave Stdev Min Max Ave Stdev Min Max 
-6.0 18.3 -31.4 23.7 1.1 1.0 -0.4 2.7 

Table 8-3: Sunrise Warehouse Media Sample Summary 

Gross Beta pCi/g Gross Alpha pCi/g 

Ave Stdev Min Max Ave Stdev Min Max 
1.9 1.0 0.5 3.7 1.7 0.6 0.6 2.9 

 

8.2 Conclusion 

The results of the characterization surveys and sampling indicate no radioactive contamination 
present in the Sunrise Warehouse concrete floor and that all residual radioactivity levels are well 
below NRC screening levels for unrestricted use.  This survey may be used as FSS for release from 
the NCRFO radioactive materials license. 
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RADIOLOGICAL SURVEY MAP (complete) 
Page 

Site Name: E/'// kJ.5 Wads: Location: Sc.//r..'£15€" itlA--Mfl-ttJlJStZ' Date: ~ ,g.., 17 nme: /030 
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1nstrumen1 #1 - Mode1: ,,) J. 2f Serial# /,:/j'oL/ 7 Probe Model: 4/3- 57- Serial# / 170 7::,~ Cal Due:.7/3,?/J 1 Eff.: 8.: b , t .SY 

Instrument #1 - Model: __ 111-'/_/J ___ _ ·--<.,::~ ~ 
Eff.: /v/fi 

Surveyor Name (Print): 77)/Y] /J,14i/€AL-
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0 indicates smear location • indicates contact radiation reading 6 indicates volumetric sample location LAW indicates large area wipe 

All radiation readings are garrma in mrem/h unless noted. FRN-0007b1 



RADIOLOGICAL SURVEY MAJ> (complete) 
Page 2- of_~- -

Site Name: G?A LA-!> _VeqAS Location: .S:..YI//Z.i5 t:! a£;,r,z . .,1pU~ Dale: ( ·::?· !7 Time: 10 c./5-
Purpose: ~ -,~e /.e. ..(foe,;,.- 5 M l,c. ; ji'l/t-,J ~ Lt; c l}f; oLS Survey #_;l.1--<-~.:..:'A ______ RWP #· /V /4 

·- - --:--:----o1..,.-~~~,r~_;;..' o. 
lnstrument #1 -Model: '66.(,\f- / Serial # 31J1'f 0 Probe Model: f.f3 '/ 3 Serial# Cal Due: {l/7/f7ett.:r3 ; ~·.o r:.J1"1 

()1_4oc._1 4 1 10 I -oJ· isj? ~- d. :J-,;1 instrument #1 - Model: Serial # o '° a J ;> ·• - Serial# Cal Due: ,; .,._ I Elf.: i3 : 0 . I ~ , 

Remarks: • 1..,,.-;cA, C...ov, •1.J1 : ex. :: f .-n ; ,;,J.. =It c .'i 9"" 

Surveyor Name (Print): To ,~ 0) I'\ ve A l suiveyor Signature: Nt.J>lL)?c.:,~ Reviewed By (RSO Signature): .#~ --
2. 2. 2-L-4 - /; 3,Ylt "" l,u..., ;..iT""--fim..e ( S'l~TIC.(:c..,vv\) 

(jj)¥ 0' 
0), @' 

(iY @ 
@1 @* 

(!})J 
G) I 

(I)i 0 * 
@); . 

(i)i 

0 Indicates smear locailon • indicates contact radiation reading L::::,. indicates volumetric sample tocation LAW indicates large area wipe 
All radiation readings are gamma in mrem/h unless noted. FRN..0007h1 



RADIOLOGICAL DATA COLLECTION FORM 

SJM!Y N'.imber 

Location EAP Las Vegas Sunnse Warehouse Requester EPA !Date 

Purpose Concrete FlOOJ' Stauc 
lnsttumenl wld Probe Type and Ser.al Nu-n.oer Surveyor(s) Printed Name 

Ludlu:n 2224· l 312990 Tom '.\1aveal 

Ludlum 43·93 PR34l!Ol9 

BETA·GAMIJA .ACTIVITY ALPHA ACTIVITY 

Count.ng Oata Attached 

% Eff. 00919 

G•oss Count 
II ITEM OESCR PTICN/lOCATION 

counts Time 

l Concret.e Floor (See Attached !I.lap) 406 3 

2 Concrete Floor (See Attaehed '.l.1ap) 387 3 

3 Concrete F:.cor (See Attached '.\lap) 369 3 

4 Concrete F:cor (See Auached Mop) 377 3 

5 Concrete Floor (See Attached Map) 373 3 

6 Concrete Floor (See Attsched )..1ap) 399 3 

7 Concrete Floor (See Attached '.l.1ap) 397 3 

8 Concrete F1oor (See Attached :\>!ap) 353 3 

9 Concrete Floor (See Attached :\>fap) 340 3 

10 Concrete Floor (See Attaehed :\fap) 383 3 

11 Concrete E'loor (See Attaehed Map) 398 3 

12 Concrete E'loor (See Attached Y.ap) 355 3 

13 Concrete !'loor <see Attached y.,.p) 249 3 

14 Concrete Floor (See Attached )..fap) 391 3 

,,i If a rea other tnan 100 cm2
, record as domfprobe, a dpm/1.AW. a: Total/Removable/F1xed 

Rema!l(s 

. 

Reviewed cy. /,,/~:_;;_R'..-,., 
.~ {/ 

Enter Data into Shaded Gens 

Data Collection Sunrise Warehouse Concrete Floors.xlsx 
Static-Scan Template 

Des ~o Col.Mlng Data Attached []Yes !ZNo 

/Roooo'lJO.de Tc·99 % Eff. 0116 /Radionuclide 

Gross Count 

CPM TIRJP2; Counls T.me CPM 

1353 T 4 3 1.3 

1290 T 2 3 0. 7 

1230 T 4 3 13 

12.'i 7 T 2 3 0.7 

1U3 T 4 3 l .3 

133.0 T 3 3 10 

132 3 T 4 3 1.3 

117 7 T 4 3 13 

1133 T l 3 03 

127 7 'i' 3 3 10 

132 7 T 3 3 10 

118.3 T 3 3 10 

830 T 2 3 0.7 

1303 T 2 3 07 

' 

Pl Ind cate type, f other than gamma {i e , n o· p). 

Page 3 of 6 

618/2017 IT1me 1045 

RWP I:· 

Surveyor(s) S 'gnature 

;{ ~VI m1tt 1>J'.Yl -U - -
RADIATON SURVEY 

Th·230 

TIRIF2J µrlhr Distance 

T 

1' 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

loate: (c - /,;L - / 7 
FRN·0007a 



RADIOLOGICAL DATA COLLECTION FORM 

Survey Number: 

Location EPA Las Vegas Sunrise Warehouse Requester EPA foate 

Purpose Concrete Floor, S,nears 

Instrument and Probe Type and Serial Number Surveyor(s) Printed Name 

Ludlum 2929 86484 Tom ?.foveal 
Ludlum 43· 10·1 

.. 
PR083085 

BETA· GAMMA ACTIVITY ALPHA ACTIVITY 

Counting Data Attached 

% Eff. o. 167 
Gross Count 

# ITEM DESCRIPTION/LOCATION 
counts Time 

I Concrete Floor (Se,e Attached 1',iap) 542 10 

2 Concrete Floor (Se1e Attached Map) 578 10 

3 Concrete Floor (See Attached Map) 576 10 

4 ConcN>te Floor (See Attached Map) 515 10 

5 Concrete Floor <See Attached Map) 524 10 

6 Concrete Floor (See Attached Map) 560 10 

7 ConcrP.Ul Floor (See Attached Map) 586 10 

8 Concrete Floor (See Attached Map) 563 10 

9 Concrete Floor <seb Attached Map) 511 10 

10 Concrete Floor <see Attached Map) ·504 10 

11 Concrete Floor (See Attached .Map) 649 10 

12 Concrete Floor (See Attached Map) 528 10 

13 Conct-ete Floor <See Attached Map) 596 10 

14 Concl'j!t.e Floor (~e Attached Map) 618 10 

II 

<•> If area other than 100 cmi , 1record as dpm/probe. ordpm/LAW. •
2

> TotaVRemovable/Fixed. 

Rema11<s: 

,,-
Reviewed by: ,-'t. 

Enter Data into Shaded Cells 

Data Collection Sunrise Warehouse Concrete Floors 
Smear Template 

Oves 0 No Counting Data Attached OVes 0No 

/Radionuclide Tc-99 % Elf. 0 257 /Radionuclide 

Gross Count 

CPM T/R/F12
' Counts Time CPM 

54.2 R 4 10 0.4 

57.8 R 7 10 0.7 

57.6 R l 10 0. 1 

51.5 R 0 10 0.0 

52.4 R 5 10 0.5 

56.0 R J 10 0. 1 

58.6 R 3 10 0.3 

56.3 R 6 10 0.6 

51.1 R 1 10 O.J 

50.4 R 4 10 0.4 

54.9 R 2 10 0.2 

52.8 R 8 10 0.8 

59.6 R 5 10 0.5 

51.8 R 7 10 0 7 

131 Indicate type, if other than gamma (i.e., nor Jl). 

Page 4 of 6 

6/812017 !Time 10:45 

RWP#: 

Surveyor(s) Signature 

'I.-.. IM,.u."-. D 

RADIATION SURVEY 

Th-230 

T/R/F12> µr/hr Distance 

R 

R 
R 

R 

R 
R 

R 

R 

R 

R 

R 

R 

R 

R 

!Date: (; ~,z. - / 1 
FRN--0007a 



RADIOLOGICAL SURVEY FORM 

Suivey Number: 

Location EPA Las Vegas Sunrise Warehouse Requester EPA 

Purpose Concrete Floor, Statics 

Instrument and Probe Type and Serial Number 

Ludlum 2224·1 312990 

Ludlum 43 ·93 342019 

BETA· GAMMA ACTIVITY 

Counting Data Attached 0(es Do Counting Data Attached 

% Eff. 0.0919 /Radionuclide Tc-99 % Eff. 

# ITEM DESCRIPTION/TIME Bkg. Net ..Jlrun... 
cpm cpm cpm 100cm21'1 T/R/F121 cpm 

1 Concrete Floor (See Attached Map) 135.3 126. 8 8.5 92.5 T 1.3 
2 Concrete Floor (See Attached Map) 129 126.8 2.2 23.9 T 0.7 
3 Concrete Floor (See Attached Map) 123 126.8 ·3.8 ·41.3 T 1.3 
4 Concrete Floor (See Attached Map) 126.7 126.8 ·1.1 ·12.0 T 0.7 
5 Conc,·ete Floor (See Attached Map) 124.3 126.8 ·2.5 ·27.2 T 1.3 
6 Concrete Floor (See Attached Map) 133 126.8 6.2 67.5 T 1 
7 Concrete Floor (See Attached Map) 132.3 126.8 5,5 59.8 T 1.3 
8 Concrete Floor (See Attached Map) 117.7 126.8 ·9.1 ·99.0 T l.3 
9 Concrete Floor (See Attached Map) 113.3 126.8 ·13.5 ·146.9 T 0.3 

10 Concrete Floor (See Attached Map) 127,7 126.8 0.9 9.8 T 1 
11 Concrete Floor (See Attached Map) 132.7 126.8 6.9 64.2 T I 

12 Concrete Floor (See Attached Map) 118.3 126.8 ·8.5 ·92.5 T l 

13 Concrete Floor (See Attached Map) 83 126.8 ·43.8 ·476.6 T 0.7 
14 Concrete Floor (See Attached Map) 130.3 126.8 3.5 38.1 T 0.7 

11
> lf araa other Ulan 100 cm2

, record as dpm/probe, ordpm/LAW. c•i Total/Removable/Fixed. 131 Indicate type, If other than gamma (I.e., nor~). 
Remarks: Background Count Time= 5 mmutes CAlpha Background counts = B)<Deta background counts=634) 

~ ' 
1 

Reviewed by: / 11 ..../-JZ''-nfl'/.~ 

:/ 

Enter Data into Shaded Cells 

Data Validation Sunrise Warehouse Concrete Floors.xlsx 
Static-Scan Template 

0.116 

Bkg. 

cpm 

1.6 

1.6 

1.6 

1.6 

l.6 

l.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

Page 5 of 6 

1Date 6/8/2017 ITlme 10:45 

RWP # 
Surveyor(s) Printed Name Suiveyoo(s) Signature 

Tom Maveal u. 4+-- I \ - ,,...-
\ :!../' j 

ALPHA ACTNITY 
0,'es Dlo RADIATION SURVEY 

/Radionuclide Th·230 

~ ..Jlrun... 
cpm 100 cm2 <1> T/RIP'1 uR/hr 131 Distance 

·0.3 ·2.6 T 

·0.9 ·7.8 T 

·0.3 ·2.6 T 
·0.9 ·7.8 T 

·0.3 ·2.6 T 

·0.6 ·5.2 T 

·0.3 ·2.6 T 

·0.3 ·2.6 T 

·1.3 ·11.2 T 

·0.6 ·5.2 T 
·0.6 ·6.2 T 

·0.6 ·5.2 T 

·0.9 ·7.8 T 
·0.9 ·7.8 T 

!Date: ~r/2 - / 7 
FRN-0007a 

heath.downey
Typewritten text
on behalf of Tom Maveal



RADIOLOGICAL SURVEY FORM 

Survey Number: 

Location EPA Las Vagas Sunrise Warehouse Requester EPA 

Purpose Concrete Floor Smeanj 

Instrument and Probe Type and Serial Number 

Ludlum 2929 66484 
Ludlwn 4.3·10-1 PR083085 

BETA· GAMMA ACTIVITY 

Counting Data Attached 0Yes O,o Counting Data Attached 

%Elf. 0.1670 /Radionuclide Tc-99 % Elf. 

# ITEM DESCRIPTIONfflME 
8kg. Net ..Alm!.. 

cpm cpm cpm 100 cm' 111 TIR/FG!l cpm 

I Concrete Floor Smear (See M.ap) 54.2 55.65 ·1.5 ·8.7 R 0.4 

2 Concrete Floor Smear <see Map) 57.8 55.65 2.2 12.9 R 0.7 

3 Concrete Floor Smear (See Map) 57.6 55.65 2.0 11.7 R 0.1 

4 Concrete Floor Smear (See Map) 51.5 55.65 ·4.2 ·24 .9 R 0 
5 Concrete Floor Smear (See Map) 52.4. 55.65 ·3.3 ·19.5 R 0.5 

6 Concrete Floor Smear (See Map) 56 55.65 0.4 2. 1 R 0.1 

7 Concrete Floor Smear (Sec Map) 58.6 65.65 3.0 17.7 R 0.3 

8 Concrete Floor Smear (Sec Map) 56.3 55.65 0.6 3.9 R 0.6 

9 Concrete Floor Smear <Sec Map) 51.l 55.65 ·4.6 -27.2 R 0.1 

10 Concrete Floor Smear (&,e Map) 50.4 fi5.65 ·5.3 ·31.4 R 0.4 

u Concrete Floor Smear (Sec Map) 54.9 55.65 ·0.8 ·4.5 R 0.2 

12 Cl,ncrete Floor Smear (Se<i, Map) 52.8 56.65 ·2. 9 ·17. l R 0.8 

13 Concrete Floor Smear C&e Map) 59.6 55.65 4. 0 23 .7 R 0.5 

l4 Concrete Floer Smear (See Map) 61.8 65.65 -3.9 ·23.1 R 0.7 

111 If area olher lhan 100 cm2, record as dpm/probe, or dpm/LAW. C2l Total/Removable/Fixed. f.ll Indicate type. if other than gamma (i.e .. n or P). 

Remarl<s; Report reflects instrument bacKground on 6-9-17 when smears were counted. 

. .-. . 
Reviewed by; I',,/__,. I-_ .,., 

~ ., / 

Enter Data into Shaded Cells 

Data Validation Sunrise Warehouse Concrete Floors 
Smear Template 

0.2570 

8kg. 

cpm 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 
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!Dale 6/812017 ITirne 10'45 

RWP'/1 

Surveyor(s) Printed Name Surveyor(s) Signau~e 

TomMaveal l,._ NV\lo L.Jn.lJ 

'-

ALPHA ACTIVITY 

0Yes O,o RAD IATION S URVEY 

/Radionuclide Th·230 

Net ...l!l!!!L 
cpm 100 cm' 111 T/R/Fc:o uR/hr l'I Distance 

0.3 1.2 R 

0.6 2.3 R 

0.0 0.0 R 

·0 .1 ·0.4 R 

0.4 1.6 R 

0.0 0.0 R 

0.2 0.8 R 

0.5 1.9 R 

0.0 0. 0 R 

0.3 1. 2 R 

0.1 0.4 R 

0.7 2.7 R 

0.4 1.6 R 

0 .6 2.3 R 

!Da te : r:_,-/ 2 - r? 
FRN--0007a 
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APPENDIX B – LABORATORY REPORTS 

  



 

 

 

 
Gross Alpha/Beta 

Case Narrative 
 

AMEC 
EPA UNLV Characterization -- 6480155089 

Work Order Number:  1706257 
 
1. This report consists of the analytical results and supporting documentation for 14 solid samples 

received by ALS on 06/12/2017. 
 
2. These samples were prepared according to the current revision of SOP 702. 
 
3. The samples were analyzed for gross alpha and beta activity by gas flow proportional counting 

according to the current revision of SOP 724.  The analyses were completed on 07/05/2017.  
Gross alpha results are referenced to 241Am.   Gross beta results are referenced to 90Sr/Y. 

 
4. The analysis results for these samples are reported on an ‘As Received’ basis in units of 

pCi/gram.  
 
5. The radiometric recovery for the matrix spike of sample 1706257-2 is below the lower 

control limit of 70% at 44% for gross alpha. ALS does not control on matrix samples.  The 
results for this sample are considered an estimated value.  All other quality control criteria 
have been met.   

 
6. No further anomalous situations were encountered during the preparation or analysis of these 

samples.  All remaining quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __7/11/17___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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jean.anderson
Jean

Lance.Steere
Lance

Lance.Steere
Typewritten Text
7/12/17



 
 

 
 

Section 1 
 
 

CHAIN OF CUSTODY 
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OrderNum: 1706257
Client Name: AMEC

Client Project Name: EPA UNLV Characterization
Client Project Number: 6480155089

Client PO Number: F013800268

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1706257-11 SOLID 08-Jun-17 13:20
1706257-22 SOLID 08-Jun-17 13:25
1706257-33 SOLID 08-Jun-17 13:30
1706257-44 SOLID 08-Jun-17 13:35
1706257-55 SOLID 08-Jun-17 13:40
1706257-66 SOLID 08-Jun-17 13:45
1706257-77 SOLID 08-Jun-17 13:50
1706257-88 SOLID 08-Jun-17 13:55
1706257-99 SOLID 08-Jun-17 14:00
1706257-1010 SOLID 08-Jun-17 14:05
1706257-1111 SOLID 08-Jun-17 14:10
1706257-1212 SOLID 08-Jun-17 14:15
1706257-1313 SOLID 08-Jun-17 14:20
1706257-1414 SOLID 08-Jun-17 14:25

Page 1 of 1 Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

ALS -- Fort Collins
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A ALS Laboratory Group Chain-of-Custody 
WORK ORDER 

11oG'1-~t 225 Commerce Drfve, Fort Collins, Colorado B0524 • TF: {800)443-1511 PH: (970)490-1511 FX: {970)490-1522 
Forni 202r8 

SAMPLER Amee Foster Wheeler ; 'DATE 6/9/2017 PAGE 1 of 2 

PROJECT NAME EPA UNLV Characterization SITEID HAC Las Vegas TURNAROUND 30 days DISPOSAL By Lab or RetblFR ta GlieAt 

PROJECT No. 6480155089 EDD FORMAT 

PURCHASE ORDER F013800268 

COMPANY NAME Amee Foster Wheeler BILL TO COMPANY Amee Foster Wheeler 

SEND REPORT TO Heath Downey INVOICE ATIN TO Tammie Rippie 

ADDRESS 511 Congress St. ADDRESS 921 O Sky Park Court 

CITY/STATE/ZIP Portland, ME 04101 CITY/STATE/ZIP San Diego, CA 92123 "* 1/l 
PHONE (207) 828-3505 PHONE (858) 300-4313 £ 

C. 

(207) 772-4762 FAX (858) 300-4301 
<i: 

FAX w w 
E-MAIL E-MAIL Tammie.Ri12Qie@amecfw.com e 

Heath.Downey@amecfw.com a Cl 

Lab ID Field ID I Matrix 
Sample ·Sample • Pres. QC Date Time Bottles 

> 

_-

r 1 
NS 6/8/2017 13:20 1 X 

..,_ 
2 

NS 6/8/2017 13:25 1 X 

'], 3 
NS 6/8/2017 13:30 1 X 

L\ 4 
NS 6/8/2017 13:35 1 X 

s 5 
NS 6/8/2017 13:40 1 X 

{';, 6 
NS 6/8/2017 13:45 1 X 

1- 7 
NS 6/8/2017 13:50 1 X 

~ 8 
NS 6/8/2017 13:55 1 X 

0\ 9 
NS 6/8/2017 14:00 1 X 

,r 10 NS 6/8/2017 14:05 1 ·x 
*Time Zone (Circle): EST CST MST PST Matrix: O = oil S ,,,: soil NS = non-soil solid W = water L = liquid E = extract F = filter 

For metals or anions, please detail analytes below. SIGNATURE PRINTED NAME DATE TIME 

Comments: I QC PACKAGE (check below) - RELINQUISHED BY ~ "~ A' Art Samlljan 6/912017 11:30 

Sunrise Warehouse Concrete Floor Samples · LEVEL II (Standard QC) RECEIVED BY Fed Ex ,:7 

LEVEL Ill {Std QC + forms) RELINQUISHED BY Fed Ex \ 
X 

LEVEL IV {Std QC + forms 
+ raw data) RECEIVED BY / tifuv~l I _.. • \ .r._.-). C:./t-t., '1- (J!;( ,, < 

RELINQUISHED BY • . - - . . 

Preservative Key: 1-HCI 2-HN03 3-H2S04 4-NaOH 5-NaHS04 7-0lher 8-4 degrees C 9-5035 RECEIVED BY 
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A ALS Laboratory Group Chain-of-Custody 
WORKORDER [r()6?,c;J, 225 Commerce Drive, Fort Collins, Colorado 80524 • TF: (800) 443-1511 PH: (970)-490-1511 FX: (970) 490-1522 

Form 202r8 

SAMPLER Amee FosterWheeler DATE 6/9/2017 P,AGE 2 of 2 . 

. PROJECT NAME EPA UNLV Characterization SITE ID HAC Las Vegas TURNAROUND 30 days DISPOSAL By Lab or Ret1;1m te GlieAt 

PROJECT No. 6480155089 EDD FORMAT 

PURCHASE ORDER . F013800268 

COMPANY NAME Amee Foster Wheeler BILL TO COMPANY Amee F9ster Wheeler 

. SEND REPORT TO Heath Downey INVOICE ATTN TO Tammie Rippie 

ADDRESS 511 Congress St. ADDRESS 9210 Sky Park Court 
m 

CITY I STATE/ZIP Portland, ME 04101 CITY I STATE I ZIP San Diego, CA 92123 
;; 

~ 
PHONE (207) 828-3505 PHONE (858) 300-4313 .c 

C. 

.FAX (207) 772-4762 (858) 300-4301 
<( 

FAX ~ 
~ 

E-MAIL E-MAIL Tammie.Riggie@amecfw".com e 
Heath.Downey@amecfw:com CJ 

Lab ID Field ID Matrix 
Sample_ Sample # 

Pres. QC Date Time Bottles 

' 
11 NS 6/8/2017 14:10 1 X 

12 NS 6/8/2017 14:15 1 X 

13 NS 6/8/2017 14:20 1 X 

14 NS 6/8/2017 14:25 1 X 

*Time Zone (Circle): EST CST MST PST Matrix: O = oil S = soil NS = non-soil solid W = water L = liquid E = extract F = filter ;q1 . 

For metals or anions, please detail analytes below. For metals or anions, please detail analytes below. SIGNATURE PRINTED NAME DA1E - TIME 

Comments: I QC PACKAGE (check below) RELINQUISHED BY /,/ J /. 
Art Samiljan 6/9/2017 11:30 

Sunrise Warehouse Concrete Floor Samples LEVEL rr (Staoclard QC) RECEIVED BY Fed Ex 
, 

LEVEL Ill (Std QC+ folT!ls) RELINQUISHED BY Fed Ex 
~ --. - , . 

X 
LEVEL IV (Std QC + forms 

RECEIVED BY 
, ,_,... .I I ,.._,,., \ b/1'1/r ~ ,.-,c; j'(" + raw data) '-",, , -

RELINQUISHED BY I/ ·- . - .. 
Preservative Key: 1-HCI 2-HN03 3-H2S04 4-NaQH 5-NaHS04 7-0lher 8-4 degrees C 9-5035 RECEIVED BY 
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ALS Environmental - Fort Collins 
CONDITION OF SAMPLE UPON RECEIPT FORM A A'fA'rt- WorkorderNo: l 1-0~ 2$1--

G/1-i/1-=F--
Client: 

Project Manager: LAPC.C Initials: r \ l \ \ Date: 

1. Does this project require any special handling in addition to standard ALS procedures? YES (Ni} 

2. Are custody seals on shipping containers intact? N~ ~s NO 

3. Are Custody seals on sample containers intact? ~ YES NO 

4. Is there a COC (Chain-of-Custody) present or other representative documents? (E§) NO 

s. Are the COC and bottle labels complete and legible? &Es/ NO 

6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. of ~ NO 
containers, matrix, requested analyses, etc.) 

1. Were airbills / shipping documents present and/or removable? DROP OFF @ NO 

s. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) /N/7j YES NO 

,. Are all aqueous non-preserved samples pH 4-9? ;N/A YES NO 

10. Is there sufficient sample for the requested analyses? ~ NO 

11. Were all samples placed in the proper containers for the requested analyses? d§,, NO 

12. Are all samples within holding times for the requested analyses? 1Y !B NO 

13. Were all sample containers received intact? (not broken or leaking, etc.) X '/I, NO 

14. Are all samples requiring no heads pace (VOC, GRO, RSK/MEE, Rx CN/S, radon) ~ YES NO 
headspace free? Size of bubble: _. _ < green pea __ > green pea -

1s. Do any water samples contain sediment? Amount Jif YES NO 
Amount of sediment: __ dusting --moderate __ heavy 

16. Were the samples shipped on ice? - YES @)· 

11. Were cooler temperatures measured at O.l-6.0°C? IR gun used*: #2 #4 zr• y YES NO 

Cooler#: ( 

Temperature (0C): ~ 
No. of custody seals on cooler: 7.,,, 

DOT Survey 
External r1R/hr reading: / 0 Acceptance 

Information ~ 

Background ftR/hr reading: ;,,(-;_;~[ 
Were external µR/hr readings:;; two times background and within DOT acceptance criteri . /NO/ NA (Ifno, see Fonn 008.) 

.. -Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #I AND #16. 

If applicable, was the client contacted? YES/ NO/ NA 79."H----,-----.-------- Date/Time: -----

Project Manager Signature/ Date: ------&-''f---..:::....1.... _ _:6:..i{-(_J.+1-I--------

Fonn 201r24.xls (06/04/2012) 
·1R Gun #2: Oakton, SN 29922500201-0066 
·1R Gun #4: Oakton, SN 2372220101-0002 

Page I of_ 
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Use of this System constitutes your agreement to the service conditions in the current FedEx Service Guide, available on 
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items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide. 
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Gross Alpha/Beta by GFPC

PAI 724 Rev 12Method Blank Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 2.00 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Lab ID: AB170626-1MB

Date Analyzed: 05-Jul-17

Date Collected: 26-Jun-17

Sample Matrix: SOLID

Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1 Result Units: pCi/g

File Name: ABC0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 724 Rev 12

CASNO Requested
 MDC

ALS -- Fort Collins

DL

GROSS ALPHA12587-46-1 U0.1100.022 +/- 0.056 3 NA

GROSS BETA12587-47-2 U0.183-0.039 +/- 0.093 4 NA

Data Package ID: AB1706257-1

Page 1 of 1Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12

Laboratory Control Sample(s)

Prep SOP: PAI 702 Rev 20
Final Aliquot: 2.00 g

Count Time: 45 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Lab ID: AB170626-1LCS

Date Analyzed: 28-Jun-17

Date Collected: 26-Jun-17

Sample Matrix: SOLID

Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1 Result Units: pCi/g

File Name: ABC0628

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

GROSS ALPHA 17.4 3.2 0.5 P15.08 115 70 - 130+/-12587-46-1

GROSS BETA 12.9 2.3 0.9 P12.92 99.7 70 - 130+/-12587-47-2

Data Package ID: AB1706257-1

Page 1 of 1Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12

Matrix Spike Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.102 g

Count Time: 45 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 2

Lab ID: 1706257-2MS

Date Analyzed: 28-Jun-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0628

Prep Basis: As Received
Moisture(%): NA

ALS -- Fort Collins

Target 
Nuclide

Matrix 
Spike 

Lab 
Qualifier

Spike 
Added

Control
 Limits

Sample 
Results

MDC % RecCASNO

GROSS ALPHA 8.4 1.9 8.3 N,M314.7 70 - 13044.012587-46-1

GROSS BETA 14.1 1.7 12.7 P,M312.6 70 - 13098.312587-47-2

Data Package ID: AB1706257-1

Page 1 of 1Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Comments:
Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

N - Matrix Spike Recovery outside control limits

Y1 - Chemical Yield in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

P - Matrix Spike Recovery within control limits

ALS -- Fort Collins
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12

Duplicate Sample Results (DER)

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.101 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 4

Lab ID: 1706257-4DUP

Date Analyzed: 03-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0703H

Prep Basis: As Received
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

GROSS ALPHA 0.0364 2.1312587-46-1 U1.7 +/- 1.51.7 +/- 1.2 2.2 U 2.6

GROSS BETA 0.131 2.1312587-47-2 U1.8 +/- 1.71.5 +/- 1.6 3.0 U 3.1

Data Package ID: AB1706257-1

Page 1 of 1Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.102 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 1

Lab ID: 1706257-1

Date Analyzed: 03-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0703H

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.20.8 +/- 1.112587-46-1 3 NA

GROSS BETA LT2.82.9 +/- 1.612587-47-2 4 NA

Data Package ID: AB1706257-1

Page 1 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.101 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 2

Lab ID: 1706257-2

Date Analyzed: 03-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0703H

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.21.9 +/- 1.312587-46-1 3 NA

GROSS BETA U3.01.7 +/- 1.612587-47-2 4 NA

Data Package ID: AB1706257-1

Page 2 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.102 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 3

Lab ID: 1706257-3

Date Analyzed: 03-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0703H

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.61.3 +/- 1.412587-46-1 3 NA

GROSS BETA U3.22.5 +/- 1.812587-47-2 4 NA

Data Package ID: AB1706257-1

Page 3 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

22 of 328



Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.102 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 4

Lab ID: 1706257-4

Date Analyzed: 03-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0703H

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.21.7 +/- 1.212587-46-1 3 NA

GROSS BETA U3.01.5 +/- 1.612587-47-2 4 NA

Data Package ID: AB1706257-1

Page 4 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12

Sample Duplicate Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.101 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 4

Lab ID: 1706257-4DUP

Date Analyzed: 03-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0703H

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

GROSS ALPHA12587-46-1 U2.61.7 +/- 1.5 3 NA

GROSS BETA12587-47-2 U3.11.8 +/- 1.7 4 NA

Data Package ID: AB1706257-1

Page 1 of 1Monday, July 10, 2017
Date Printed:

LIMS Version:  6.843

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.102 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 5

Lab ID: 1706257-5

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABA0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA LT2.42.9 +/- 1.512587-46-1 3 NA

GROSS BETA U3.62.1 +/- 1.912587-47-2 4 NA

Data Package ID: AB1706257-1

Page 5 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.101 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 6

Lab ID: 1706257-6

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABA0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA LT2.02.3 +/- 1.312587-46-1 3 NA

GROSS BETA U3.13.0 +/- 1.812587-47-2 4 NA

Data Package ID: AB1706257-1

Page 6 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.103 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 7

Lab ID: 1706257-7

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.62.2 +/- 1.512587-46-1 3 NA

GROSS BETA LT2.93.7 +/- 1.712587-47-2 4 NA

Data Package ID: AB1706257-1

Page 7 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.100 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 8

Lab ID: 1706257-8

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.72.2 +/- 1.612587-46-1 3 NA

GROSS BETA U3.22.0 +/- 1.712587-47-2 4 NA

Data Package ID: AB1706257-1

Page 8 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.102 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 9

Lab ID: 1706257-9

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.51.2 +/- 1.412587-46-1 3 NA

GROSS BETA U3.12.3 +/- 1.712587-47-2 4 NA

Data Package ID: AB1706257-1

Page 9 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.102 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 10

Lab ID: 1706257-10

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.41.6 +/- 1.312587-46-1 3 NA

GROSS BETA U3.00.5 +/- 1.612587-47-2 4 NA

Data Package ID: AB1706257-1

Page 10 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.101 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 11

Lab ID: 1706257-11

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.40.6 +/- 1.212587-46-1 3 NA

GROSS BETA U3.00.9 +/- 1.612587-47-2 4 NA

Data Package ID: AB1706257-1

Page 11 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.103 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 12

Lab ID: 1706257-12

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.41.9 +/- 1.412587-46-1 3 NA

GROSS BETA U3.20.7 +/- 1.612587-47-2 4 NA

Data Package ID: AB1706257-1

Page 12 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.103 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 13

Lab ID: 1706257-13

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.21.3 +/- 1.212587-46-1 3 NA

GROSS BETA U3.11.6 +/- 1.712587-47-2 4 NA

Data Package ID: AB1706257-1

Page 13 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 12
Sample Results

Prep SOP: PAI 702 Rev 20
Final Aliquot: 0.101 g

Count Time: 480 minutes

Lab Name:

Client Name: AMEC
ClientProject ID: EPA UNLV Characterization 6480155089

Work Order Number: 1706257

Field ID: 14

Lab ID: 1706257-14

Date Analyzed: 05-Jul-17

Date Collected: 08-Jun-17

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 26-Jun-17

Prep Batch: AB170626-1

Run ID: AB170626-1A
QCBatchID: AB170626-1-1

Result Units: pCi/g
File Name: ABC0705D

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

GROSS ALPHA U2.12.0 +/- 1.312587-46-1 3 NA

GROSS BETA U3.00.8 +/- 1.612587-47-2 4 NA

Data Package ID: AB1706257-1

Page 14 of 14Monday, July 10, 2017Date Printed:
LIMS Version:  6.843

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Dot 
ID 
C1 
C2 c, 
C4 
B1 
B2 ., 
B4 
D1 

Unit Type: LB4100 ·C 

Counting Unit ID: Magenta 

High Voltage Mode: Slmultaneous 

Application Revision: 

Application Vension: Standard 
Rev.12/01/DSJCP 

Count 
Sample Ead 

ID Date &Time 
1706559-1 6/28/201710:12 

AB17062&-2LCS 6128/201710:12 
1706408·1 6128/201710:12 

1706257·2MS 6128/201710:12 
1706408-7 6128/201710:12 

1706408-10 6/28/201710:12 
1706408-18 6128/201710:12 

170647&-lMS 6128/201710:12 
AB17062&-1LCS 6128/201710:12 

Dais file name: ABC0628 

Batch ID: AB170626-2, -1 

Count Preset{m): 45 

2 Batch Ended: 6/28/201710:12 

Count Resld. 
Dur. Mass uross 
(min) (mg) CPM 
45.00 49A 19.622 
45.00 ,,. 11.444 
45.00 100.7 3.200 
45.00 34.5 OA44 
45.00 46.5 0.111 
45.00 '" 0.089 
45.00 34.9 0.222 
45.00 117.1 0,67 
45.00 38.3 11.933 

Background logfile: BKGABW 

Date of Bkg. cat: 6/22J2017 

Alpha etficlency logfile: Am241R-06f17 Alpha prog. logfile: nla 

Alpha attenuation calibration: AAM0610, 061°"1pha prog. attenuation: nla 
Beta efficiency logfile; Sr90R-06/17 Beta prog. log file: nla 

Bela attenuation calibration: ASR0611 Bela prog. attenuation: nla 

Alpha Activity 
Bkg. b>a xtlk Base Base Progeny Progeny Gross Bkg. 
CPM CPM Eff Car.Fact Eff Car.Fact. CPM CPM 
0.114 0.047 0.2054 0.718 "'' "'' 21.822 1.714 
0.126 0.063 0.2232 o.n8 "" "'' 29.800 1.717 
0.095 0.050 0.2134 0.480 "'' "" 18.822 1.700 
0.127 0.003 0.2042 0.808 "" "'' 3.933 2.536 
0.091 0.000 0.1965 0.735 "'' "'' 1A44 1.630 
0.120 0.000 0.2192 0.836 "'' "'' 1.822 1.726 
0.096 0.001 0.2040 0.805 "'' "'' 1.889 1.645 
0.122 0.003 0.2008 0.421 "'' "" 2.622 1.699 
0.104 0.056 0.1946 0.784 "'' "'' 27.022 1.670 

Pa11G 1 o! 1 

a>b xtlk 
CPM 
4.9479 
2.8416 
0.8290 
0.0793 
0.0051 
0.0000 
0.0316 
0.0393 
2.9671 

Alpha Attenu1Uon Cllllbt1tlon I 8et1 At1enu1tlD<1 C:.!lbt1t1on 

y = b'm•(•"(mHS·XO)l 

Alpha I>= 0.89490 

0.99140 

0.9119 

x<h 21.4875 

Alpha ID Beto. X-to.lk 

!_=b•m•-rnoss 
1.,.bxto.lkl>= 0.2414 

1-,.bxtolkm= 0.9990 

Beta Activity 
Base Base 

Eff Car.Fact 
0.4214 0.951 
0.4339 0.954 
OA278 0.933 
OA285 0.956 
OA252 0.952 
OA122 0.957 
OA289 0.956 
0.4195 0.927 
0.4099 0.955 

y" b·m•(•'{mus-xO)) 

Beto. I>= 0.9681 

,.-
0.9174 

xo,, 0.0000 

Beto. to Alplu, X•tolk 

y:h'mus+m 

b-:-axbllkba, 1.12E-05 

b->1Xtolkm: 0.0018 

Progeny Progeny 
Eff Car.Fact 

"'' "'' "" "'' 
"'' "" "'' "'' 
"'' "'' 
"'' "'' "" "'' "'' "" 
"'' "'' 

1/M 7--9Jn 

·:n..{) ?l~/11 
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Date SOP 724TI ·' "'L, 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4IOOC 

Instrument Daily Response and Background Checks 

Daily Response Check Background Check 
Det. Start 1 Status Start 2 Status Start 1 Status Start 2 Status 

1 - IV ~ ' ".l n 
2 ! 

3 . 

4 lie ..I ::11th f' 
5 p 
6 . 

7 . 

8 . 

9 

10 
11 
12 

·13 
14 

15 
16 ' ' ,v 

Det = Detector; ct= Alpha; P = Beta; P = Pass; H= High; _L= Low; OL = Offline; R = Recount; W = Weekly; NP= Not Processed 

Weekly Background Calibration 

Det.. 
Status 
{J 

' 

• 

01d V 
~ ~I 

Current Calib. File ID Weeklv Calib. Started Status File ID 
DrA IJ..11 f'i l/1'/)I,.) . 
DrB 

DrC 

DrD f).J~ Ci)($'/,/.(;,...) 

Dr= Drawer 

Gas Supply 

P-10 Sm ,olv P-10 Flow 

Tank 1 
11: : () Dr A I I J 

. DrB 
S(t'T) DrC 

Tank2 
DrD ~ 

. 

Comments: 

Page No.: _4_7_3_5_1_7 __ A Form 780r8.doc (6/23/06) Reviewed By I Date 

I 
I 
I 

I 

I 

I 

I 
I 
I 

I 

• 
• 
I 

• 
I 
I 
IIJ 
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,. 
Jlii ,. 
~ 
JIii 

-
II 
II 
.. 
II 
ii 
Ill 
II 
II 
II 

-
II 

-
II 

. 

Date (o/25}17 

Det. SamnJe ID 
1.11. ,,_,,. Eu-' 

I -11 - I 'A':1'. u ",._ 
.. '~ 
I\ I"+ 0<,,<-1.Di, ,t 

I z. 1 ~-~ Z';,:1 ·7M-S 
I) ,L.A 1"1-l,U,-/l.t,';, 
-c; 1'.l.-i.,UOv-1 

b -10 
1 ~ - I"'-
'i{ ,.,,._ (.. '1 "1L-1 M,( 

"' 1'1-nb5!>9- I 
\0 f\c,n-oG. zc.-ZL,, 
2-- Ml-., 'V,/','l,j.,<,/ /.,(. 

I I 'l. U r.<::.,g--;...1-

e. \ -~ 
2, ..\ -;,'{) 

y r.,., Y'::> l rOb"Zl-1"' 

" 
. . 

.. y I 

r~ .l- ~3 
-::i- V\V~I t-o(,, z::1-·l "-S 
·:i \"'.1-0 ·. <". .. ,/J.1 

~ - I• -, ~ o; 
lO -· .-, 
j/ - 11 
, -i. -n. 
l 'I - 13 
i~ - l'-1 
c:::. I '":}-l>f:, '-l C/ ,__ G 
Y.. \ -(,,r, 
17. 

_, 
-11 ,..: 

s \"7>At , 'I. f;"t, - '3 
lo ' -'-11:l 
11 5 

. -
~ 

Comments: 

SOP 724r/Z, 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100C 

Count Dur. Start Analyst 

Batch Test (min) Time Initials File ID - '-' ) ,; u, 1/V -n "IY~79/ - - /1/\ 1; I I -, Kl Ul/N'f/;'?_'91 - ~ , - '(! ?,0 1-.IU"? • L 1r W6-Z..</;ll'r 
1.-.;;i- . -2- ..J(.? '-' c;: "' z::i- " i!, ltfJ6 -Z,X-

I\ fl, r)t,r.7E,- I \ 

-~ 

11>.-11. .• .. ., -t. 

. - . 
"'""- I "l1 :t, ZI .-<, A IL ~o I O "?-"( "?uh ,~~/nb~ 
"- ~ \ - ,v;z.1-1- " {,.X, V l'l..10 .k - .... .,. . --, t7 (3, 

. . . ..... 
ICt> ,viz.. M cc> bL-'i>c._ 
.J .J .J-

..,, (:;> I z...,·-, t.>.-{!, ( C)(:, 2. S'"" .!) 
. -::i::1. () 1'1 '--1 vt Ill. n...tob'2.-<?:1-:::. 

. 

' - . . 
-l" n(,'l,1,? (:, D lS 1'1 VW7 Co6 -Z. <S I-

\ 
. '" "" 

_, . <I 
ik'(l,('\1J<:. 7.0-'-t '",0(J I :. q .,...., ~(Dbl¢. 1~ 

\ I 
...-1 . .... _, 

-----
' ---_.,.I--

L----"" I 

------- ' . I 

--- lV/ 1""1f'? 
/I \Qlvl, 

' .1 

Output 

Initials 

"1h 
I "'1tc.13, 
o..c.e, 

• 

. 

h 
11 

Page No.: 4 73°517, B 
(cont. from page /\!Pc= B) 

Form 780r8.doc (6/23/06) Reviewed By/ DaJ? &/zqhJ 
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PA!- Gas P!ow Proportional Sample Analysis LS4100-C 

Del 
ID 
A3 

A4 
D1 

D2 
D3 

UnitType: LB4100-C 

Counting Unit ID: Magenta 

High Voltage Mode: Simultaneous 
Application Revision: 

Application Verglon: Standard 
Rev.12/01/0SJCP 

Count 
Sample Eod 

ID Date &Time 
1706257-1 71312017 23:29 
1706257•2 71312017 23:29 
1706257-3 71312017 23:29 
1706257-4 71312017 23:29 

1706257-4D 7/312017 23:29 

Data file name: ABC0703H 

Bateh ID: AB170626-1 
Count Preset (m): 480 

Batch Ended: 7/3J2017 23:29 

Count Resid. 
Our. Mass Gross 
(min) (mg) CPM 
480.00 50.7 0.129 
480.00 55.8 0.150 
480.00 ,u 0.142 
480.00 46.0 0.179 
480.00 55.7 0.188 

Background loglile: BKGABW 

Dale ol Bkg. cal: 612212017 

Alpha etriciency loglile: Am241R-06/17 Alpha prog. logfile: n/a 

Alpha attenuation calibration: AAM0610. 0611\lpha prog. attenuation: n/a 
Beta etriclency loglile: Sr90R-06/17 Bela prog. logfi!e: n/a 

Bela attenuation callbratk>n: ASR0611 Beta prog. attenuation: n/a 

Alpha Activity 
Bkg. b>a xtlk Base Base Progeny Progeny l:iross 8Kg. 
CPM CPM Eff Car.Fact. Eff Car.Fact. CPM CPM 
0.103 0.001 0.2101 0.711 "'' "'' 1.829 1.548 
0.089 0.000 0.2068 0.683 "'' "'' 1.723 1.548 
0.104 0.001 0.1946 0.654 "'' "'' 1.904 1.670 
0.118 0.000 0.2166 0.738 "'' "'' 1.675 1.523 
0.132 0.000 0.2056 0.684 "'' "'' 1.794 1.615 

Pago loll 

a>b xtlk 
CPM 
0.0066 
0.0156 
0.0097 
0.0155 
0.0142 

AlphAttenuatk>~ CO.nb;~tlon ·1 Beti,'.,nenua!lon C..llbroUon 

y" b·m•(o•(mHS·XO)) 

Alpha b: 0.S!M90 

.~ 
0.911140 

0.9119 

21.4875 

Alpha lo Boto X-tolk 

'!_: b •m•-rnass 
11.-<>bXlolkb: 0.2414 

11.->bX!.olkm: ,.-
Beta Activity 

Base Base 
Eff Coe.Fact 

0.4440 0.950 
0.4284 0.948 
0.4099 0.947 
0.4107 0.952 
0.4196 0.949 

y" b"m•(o"(mn,..xO)) 

Beta b: 0.96111 ·-0.9174 

XO,, 0.0000 

Betll to Alpha X•lolk 

y_" b"mass + m 

b->oxtolkb: 1.12E-05 

b-<>llXlolkm: 0.0018 

Progeny Progeny 
Eff Car.Fact. 

"'' "'' 
"'' "'' 
"'' "'' 
"'' "'' 
"'' "'' 

~rrn 

7tc.-6 1/G /I 1 
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Date J l ;\ I] SOP 724r I l-, 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100C · 

Instrument Daily Response and Background Checks 

Daily Response Check . Background Check Det. 
Det. Start 1 Status Start 2 Status Start 1 Status Start 2 Status Status 

1 ' f ,./ 11 .,, i-> \ 

2 

3 

4 

5 
6 

7 

8 

9 

10 ' 11 

12 

13 
14 

15 .., 

16 ' 
\ 

' C,LI~ 
- - - - - - / 

Det- Detector; a - Alpha; P - Beta; P- Pass; H- High; L = Low; OL= Offhne; R = Recount; W - Weekly; NP= Not Processed 

Weekly Background Calibration 

Current Calib. File ID Weekly Calib. Started Status File ID 

Dr A ~l.lrr. IA211.J 
-

DrB 

DrC 

DrD rAL' /lfJl,.,771J 
Dr= Drawer / 

Gas Supply 

P-10 Suooly P-10 Flow 

Tank I 
1110 DrA LI J . . DrB 

Tank2 
Y't.D DrC 

~;-,.. DrD 

Comments: 

Pon~ 1\Tn • 4 73521 A Form 780r8.doc (6123/06) Reviewed By/ Date'Jr 7 / 3/,) 

.. 
• 
II 

-
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Ii 
1111 .. 
II 
'II 
II .. 
II 

-
• 
• • • 
I 

' 

Date 1-/)/(1 
I • 

Det. Samnle ID 
1-i t 1-Db<,<;..f - U 
1'1 ' I 1i 
1 ', j I '!, 
~· A tl., "11,~1-1,1,v 

L 11. ,.<.C.7.C.-' 
:i- .l, - '1 
~ l '1-0 600?- ., 
"I /Dr 617- 0(,01-1-"" 

ID A-1)1..,__· =.1~ 
1 I t ''1-u I, C>'-1.}. -I 
, 1, l, -'ti 

I '\ 'l..,, L '-I ?t,-j 

'l- v,....,_ l ,....,'L, -u-z Ml 
I 'l, 11..tv~t,zG-X 
~ 11-o i::z.s 7-1 ' 

'-1 l 
I '?, ~ 
I "'I 4 
l <., 'In 

• 
' 

/ 

/ 
/ 

/ 
/ . 
t 

' 
Comments: 

SOP 724r _L_'L---
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4IOOC 

Count Dur. Start Analyst 
~~ 

Batch Test (min) Time Initials File ID 
Mlrubit>"< ....l/? D q--; 5 7/(/'I) 1!>,,J...(, 

' ~o 
I 

~ . ...i ,_ -
rd?t ""S}I• f l!70 0 {O>S ·, t"I', f>d'J lG, ')r,'3,G, 

1 
4 

"-Y':> I~ -1 
_\ 

flt VJ,,,. ,,,...,..,_, 

. • ' .' . 
Vil', I ,t} lcTO O /'l '-U. 71"'.> vmco.-zs3F 

..l ' J \ ..\ 
•• - J t'"ll"' I ) ,I., I '-' ,sos - ,,., ~ C<J )-z)3 '"' 
~11, 1 'H)l,t(,-I !.t i'O I <'l,b .t:.. ll {" '"Y?>... 1-I 

. . 
/ 

' / 
/ 

/ ,. 
/ 

/ 

/ 

/ 
'' / 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 
/ 

I/ 

' 

I 

~ l!Y 1/ 1' 

Output 

Initials 
,, ' 

I,' 

ir, 
' 
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PAI· Gas Flow Proportional Sample Analysis LB4100-A 

C3 I 

Unit Type: LB4100-A/W 
Counting Un!! ID: Orange 

High Voltage Mode: Simultaneous 
Application Revision; C 
Apprication Version: PA 

Rev.0510!1/13 JP 

Count 

Data file name: ABA0705D 
Saleh ID: AB170626-1 

Count Preset (m): 480 
Balch Ended: 715117 23:25 

count Resid. 
Gross 
CPM 

0.188 

Bkg. 
CPM 

0.100 

Background logljle: BKGABW 
Dale of Bkg. Cat: 7/5117 

Alpha efficien,:y logfile: Am241R·11/16 
Alpha attenuation calibration: AAM1206 

B•b eflicien,:y logfile: Sr90R·11l16 
Beta auenuation eaf<braUon: ASR1205 

Alpha Activity 
b>a xt[k Base Base Progeny 

CPM Elf Car.Fact. Eff 

0:101 "' 0.001 0.2316 "" 

Pago 1 of I 

Alpha prog. logfile: nta 
Alpha prog. attenuation: nfa 

Beta prog. log@e: nfa 
Beta prog. attenu31.ion: nfa 

Progeny Gross Bkg. 
Car.Fact. CPM CPM 

"' "'' 2.021 1.725 

a>b xtlk 
CPM 

0.0234 

Alpha Att•nuaUon Callbratlon 
y:: b"m•[a"(m•u•xO)) 

Atpha b: un10 
0.99020 

O,UJ6 

aO:: 21.5000 

Alpha to Be!Jc x=~ 
y::b•m•,x 

•""b xt.tlk b" 0.2560 
a.o,bnoJkm: 0.9993 

Beta Activity 
Base -Base 
Eff Car.Fact. 

0.4339 0.941 

BeLII Atten111Uon Callbmlon 

y=b•m•fa'(mus-xOJ) 
Set.ob= o.9n5 

O.UM 

1.0249 

xO: D.MOO 

Beta lo Alpha X-lalk 

:t._::.b•man•m 

b .o,a nolk b= 1.950E~5 

b.o,a Klalkm: 

Progeny 
Eff 

"" "" 

0,003$ 

Progeny 
Car.Fact. 

"" "'' 

1H- 7- 'I -[7 

~ 1r{<>/1r-
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Date S0P724rJL 

ALS 
Low Background Gas Flow Proportion~ Counter Log 

Instrument: LB41009' A . · . 
Instrument Daily Response and Background Checks r:J"P 1 )Q 11 

Daily Response Check Background Check Det. 

Det. Start 1 Status Start 2 Status Start 1 Status Start2 Status Status 

1 \ V lJ -~ J 

2 
3 

4 
5 
6 D'----
7 j) 

8 Ow-1) 
9 ~ 

10 I /l..-

11 ' 
1 I) 

12 ' / 1 "II>) f)<-

13 u. /; L, 
14 
15 . 

16 L 

Det= Detector; a= Alpha; P = Beta; P = Pass; H= High; L= Low; OL= Offline; R = Recount; W=.Week.ly; NP =Not Processed 

Weekly Background Calibration 

Current Calib. File ID Weekly Calib. Started Status File ID 

Dr A r.u, Af 1nt..lt,J -
DrB J:l:'?i I I O 

1 tIB I+~ R /J 11./Y7 a_'f:,W 
DrJ:; .··• - .' . 
DrD ()L 
Dr= Drawer 

) 

Gas Supply 

P-10 Sunn)v P-10 Flow 

"2. '3 J() Dr A u 
Tank 1 

DrB 

5'< o DrC 
Tank2 

' DrD 

Page No.: _4_7_2_27_7 __ A Form 780r8.doc (6123/06) ReviewedBy/Date /JM.. 7-7-/1 
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• 
' ' I 
• • 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-

Date 1 ls/17 

Det. Sam leID 

I rUJ 'lQ.2-1 
l - 2. 
} -3 

I . -'I 
I //'l,- I Jh-

-U 

2. . 1,-
3 
y 

- TRI 'f'Jf,10- Ma 
' 
. J JI 'l 

I I f1 

-z. 
-21) 

-
' _i' 

1 ./ 

2 
~ . _, 
u 0 
S -I 

q L4j 

ALS 
SOP 724r J2_-

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4IOOA 

Batch Test 

lJJ.H O(,;:N-11 IZ.'{Z& . 

• I 

v,."/lt-

\ ' 
fil'JI rJ. 11", 

Count Dur. 
(min) 

')0 

"0 

' ' {) 

' 
LI c; 

Start Analyst 

Time Initials 

l.n:u ,< . \I 

. 
l/'.2,. I II 

' I 

b 

File ID . 

' 

' 

Output 

Initials 

IV 

µl.1.\ -.-tJ'ul!.l,0/}'• •u• nL,ci.JJi~-+.I Z.~t-µun~,"-''-:'"":.:e.L~··L,.4+-jr--t---i"-.-~1,~-1~~-l-__,._;'~""".;,=-u-P,--q r, 
I--J-1---!------==--!.'rl--'+------l------l ·l-+-+--t--t-'-"¥1··*"''11···' fl.-''>l!..--!---1.JJ nn12-,~1'<--7'JJJLn5~;~ K-1+ ·--fi' I Z I' ,, . ..., /ol) 

,: 4 J 

7 

11 
Fl 

II I 

-lS"MS 
-ll. 

. -1 

T1fl . '"~l"'I - Li 

J 1.0 
, ,ot.2s1-s 

. 

. 
fffi.110 , .• 71-1 

PageNo.: 472277 B 
(cont. from page V\Jh B) 
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·· PAI - Gas Flew Proportional Sample Anaiysis LB4100-C 

Det. 
ID 
C1 
C2 
CJ 
B3 

B4 
D1 
D2 
D3 

D4 

Unit Type: L84100-C 

Counting Unit ID; Magenta 

High Voltage Mode: Slmutlllneous 
Applicalion Revision: 

Application Version: Standard 
Rev.12/D1/D6JCP 

Count 
Sample Ead 

ID Date &Time 
1706257-9 7/512017 23:24 

1706257-10 7/512017 23:24 
1706257-11 7/S/2017 23:24 
1706257-7 7/512017 23:24 
170625NI 7/512017 23:24 
1706257-12 7/S/201723:24 
1706257-13 7/S/2017 23:24 
1706257-14 7/S/201723:24 

AB170626-1MB 7/S/201723:24 

Data file name: ABC07050 

Batch ID: AB170626-1 

CountPn,set(m): 480 

Batch Ended: 715/2017 23:24 

Count Resid. 
Dur. Mass Gross 
(mln) (mg) CPM 
480.00 58.5 0.156 
480.00 SU 0.190 
480.00 ,,. 0.133 
480.00 SSA 0.200 
480.00 60, 0.192 
480.00 555 0.163 
480.00 53.4 0.156 
480.00 37.4 0.183 
480.00 40, 0.123 

Background logfilli!: BKGABW 

Date ol 8kg. Cal: 7/5/2017 
Alpha effic:iency logfile: Am241R-06f17 Alpha prog. logfile: n/a 

Alpha attenuation calibration: MM0610, 061 tl.lpha prog. attenuation: n/a 
Beta efficiency logfile: Sr90R-06/17 Beta prog. loglile: n/a 

Beta attenuation calibration: ASR0611 Beta prog. attenuation: nla 

Alpha Activity 
Bkg. b>a xtlk Base Base Progeny Progeny Gross 8kg. 
CPM CPM Eff Cor.Fact Eff Cor.Fact. CPM CPM 
0.119 0.001 0.2054 0.669 "'' "'' 1.873 1.656 
0.135 0.000 0.2232 0.691 "'' "'' 1.777 1.715 
0.114 0.000 0.2134 0.682 "'' "'' 1.725 1.641 
0.129 0.001 0.2040 0.685 "'' "'' 1.917 1.551 
0.125 0.000 0.2008 0.658 "'' "'' 1.854 1.658 
0.105 0.000 0.1946 0.685 "'' "'' 1.731 1.655 
0.111 0.000 0.2166 0.696 "'' "'' 1.n3 1.619 
0.112 0.000 0.2056 0.789 "'' "'' 1.652 1.563 
0.108 0.000 0.1996 o.n2 "" "'' 2.213 2.278 

Pago 1 ol 1 

a>b xtlk 
CPM 
0.0095 
0.0139 
0.0049 
0.0181 
0.0171 
0.0147 
0.0115 
0.0179 
0.0037 

Alpha Attenuotl<>t1 C.!lbrotlon I BeLo. AttonuoHon Collbtotlon 

y = b·mA(o'(moss-xO)) 

Alphob,, 0.89490 

0.99140 

0.9119 

XO= 21.4875 

Alpholo Bolo. X·Lo.lk 

!_=b'm"-mess 

".,-b xtolk 1>, 0.2414 

.,.,.bxlolkm= ,.-
Beta Activity 

Base Base 
Eff Cor.Fact. 

0.4214 0.948 
0.4339 0.949 
0.4278 0.948 
0.4289 0.949 
0.4195 0.947 
0.4099 0.949 
0.4107 0.949 
OA196 0.955 
OA214 0.954 

y = b•mA(a•(man•XO)) 

Bela b,, 0.9681 

,.-
0-9174 

XO.. 0.0000 

BoLo. to Alpha X·talk 

J__=b"mHs+m 

b.,.alrlll!kb, 1.12E--05 

b .,.., xllllkm" 0.001a 

Progeny Progeny 
Eff Cor.Fact. 

"'' "'' 
"'' "'' 
"'' "'' 
"'' "" "'' "'' "'' "'' 
"'' "'' 
"'' "'' "'' "" 

Lu );J-(7 

Jl!J? rl 6; 1::J-



50 of 328

Date SOP 724r /2-, 
: · ALS 

Low Background Gas Flow Proportional Counter Lbg 
, ' 

Instrument: LB4IOOC 

Instrument Daily Response and Background Checks 

Daily Response Check Background Check Del. 

Det. Start 1 Status Start 2 Status Start 1 Status . Startz Status Status 

1 \ V , ... 
' 1" t' 

2 . 

3 
. 

4 

5 
6 

7 
8 

9 

10 I 

I 
11 . . 

12 

13 .. 

14 

15 
16 ' ' I 

' 
Det = Detector; a= Alpha; P = Beta; P = Pass; H = High; L = Low; OL= Offline; R= Recount; W= Weekly; NP= Not Processed 

Weekly Background Calibration 

Current Calib. File ID Weeklv Calib. Started Status File ID 

Dr A IA~f' iJhl.11..J . 

DrB 

DrC 

DrD ~ 

Dr= Drawer 

/ 
Gas Supply 

P-10 Sw lv P-IOFlow 
/, 715 Dr A ~l) 

Tanlc I 
DrB 

911 :-0 DrC 
Tanlc 2 

' DrD 

'" 
Comments:~ J?,)-fs n<J1 fl..l<l_Ssatj tu Ylih a cJ..~1b bC,tC!'kuvv11n/ 

C kdc fJ How 11) (A_ }o') hti0korou11p'J uthhta11N,. J 
GP 7 f J"!tJ 

Reviewed By/ Date'] 7 / 5' / 7 Page No.: _4_7_3_5_2_4 __ A Form 780r8.doc (6/23/06) 
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Date ] ls/JJ 

Det. SamoleID 
7, I //1 ,"Jt:.7-17 

LI -13 
? - I<./ ,. ilr/.1 lflU!/1 ,-{Mil 

. 

I 
. 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
I/ . . 

/ 
{ 

Comments: 

SOP 724r 12. 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100C 

Count Dur. Start Analyst 

Batch Test (min) Time Initials File ITP· 
IT"' I try j 1 •• , f' , ,,, ~ hu 15·.7£. ' I/ :r-; ''( J /l ',I"'\ 

' 

/ 
/ 

.. / 
/ 

/ 
, 

/ 
/ 

A 

\ '\/ 
\ \o /. 

J""'\.,' \ .... 
., 

·1/ 
/ 

- / . 

_.} '/ 
/ .)"/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ . 

, 

' 

' .~ 

Output 

Initials 

'" -..Cl'> 

• 

/ 
/ 

/ 

' 
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~ : 

II 

• • • • 
I 

• • ii 1~ 
I 

' • • • 
• • 
I 
I 
I 

Date 1 ls- /11 

Det. SamnJe ID ,_ . 11 .. ; .... It-) 

i 11, A'7oq.2 
z. _.., 
J 11 b" ng -
I.I - 7. 
s -J 
(, -U 
7 -s 
9, -L 

- Cl l11'Ct~7<1- I 
/CJ ·Z 
II -, 
3 . -!ol 
11J &:IA-I V,.,l.U-/M,1.. 
I~ ~<. 
Jfc, ' "&O 

I r ,, ,.-L -1.J 
L. .I. 

3 ~-(pn u I , Oto "--1 
5 UJ' t-1 
I, I, 5· -
1 -2 
e, {, 'l-1 q 1 -1n1A1.1 ~-

(7 -11 J 

1.. _ tu I 

I -., 
/'3 ..l, 

11J r 1nt.1 ... ,, 
IC:. 1-,,U,.f,,Cb-
JC, -l 

13 -4.D .. ,- -2 
/<; . -IY 
I ltP:,l7 'JI/J~ll.,1 

I ! lf)/ '-S3-
z -'Z. ..,, I, .. ,1.&1 ... 

u 70-J 
c., 11-1 

(A ... riJ- f1{3 
r1 1,.2s ,_,. 

-
' . _c 
lb -10 
l . ' -\ 
Comments: 

SOP 724r /L 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4IOOC 

Count Dur. Start Analyst 

Batch Test (min) Time Initials File ID'-- - ~ ., .... /;,t..1V1 Tl ,-l-, •1)/fl",. 

l<A-l 1/l /,,'.lLf-1 'IJ.• ni 'b m:LI I r V I') A., '61/J"; 

! 

-

. 

' • ' • ' 

Mr :-Jrr<.--1 - w, l?O Ii ./.~ ltfl..l o ,oc:;. 

-

' • 
'C. 17:7.~ /I '' 1/l<A 

' 
. ' • 

I'',·, '2 \ ~ ..... ,10s~ 

I ' ' I, A 

AA lld ,m ... 1 o<- u, 1000 14:31) '\ II /t1', 010, ~-

I 

-

' . • I . 
ffi',,\ ,,,, -,, · l «. B I. Rf 1 I c:.•. z:i. ' a f'rP, :J•f,.-,,1:) 

' 

. ' . • 
; 

Output 
Initials 
n 
( D 

T 

. 
i, IN, 
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ALS -- Fort Collins 
Radiochemistry Instrument Worksheet 

[ Prep Batch: AB170626-1 

~rocedure: GAB ill.~2 ~-] Analytical QASS / NCR? Y I (!Y M:::: 

1/l:2--

Prep LablD I QC I lnlt Alq I''" Alql Units I Report I Resld"'I I Cnt1 File I Cnt 1 Cnt1 Pos I Cnt 2 File I Cnt 2 I Cnt 2 Pos Cnt 3 File Cnt3 Cnt3 Pos I Notes 
Num Type Umts Mass {mg) lnsl/Det ChkBy lnsUDet Chk By lnsUDet ChkBy 

1 1706257-1 SMP 3.0685 0.1023 g PCUG 50.7 1A,e,co:Ml-l- "2, 
-, i/ 

1 1706257-2 SMP 3.0403 0.1013 g PCI/G 55.8 .l '-j ~ 
1 1706257-2 MS 3.0734 0.1024 g PCI/G 34.5 ~1,C{ 11. ')ti? ./ 
1 1706257-3 SMP 3.0702 0.1023 g PCI/G 61.3 k,c.o':)o,~ \3 Jr ./ 
1 1706257-4 SMP 3.0749 0.1025 g PCI/G 46 I '-\ ./ Jv 
1 1706257-4 DUP 3.0373 0.1012 • PCI/G 55.7 + 15 \I'\)" 
1 1706257-5 SMP 3.0466 0.1016 g PCI/G 64.4 A~A ·-.J q 7W ~v 
1 1706257-6 SMP 3.0348 0.1012 g PCI/G 61.3 II - ...I h/ 
1 1706257-7 SMP 3.0818 0.1027 g PCI/G 55.4 

A - • 1 ~1.c_A /)':,/ I J r.v 11 ~, I , 

1 1706257-8 SMP 3.0144 0.1005 g PCI/G 60.5 'l, / 
1 1706257-9 SMP 3.0747 0.1025 g PCI/G 58.5 C, ./ 
1 1706257-10 SMP 3.0693 0.1023 g PCJ/G 54.3 to / 
1 1706257-11 SMP 3.0391 0.1013 g PCI/G 55.9 I \ / 
1 1706257-12 SMP 3.0879 0.1029 g PCI/G 55.5 13 / 
1 1706257-13 SMP 3.0865 0.1029 g PCI/G 53.4 IY / 
1 1706257-14 SMP 3.0326 0.1011 g PCI/G 37.4 IS / 
1 AB170626-1 MB 3 2 g PCI/G 40.2 • Ii. ~ . / 
1 AB170626·1 LCS 3 2 • PCJ/G 38.3 ""1ca,z 1s ~·s 7'fr) " 

',", Spik~-Solution Information 
... .·· 

\1 - ,,, ',," ' ,. . "" ''" . 
So!n# Nuclide SoJnlD Ex12 Date Pre12 Cone Units Pre12 Date Aliguot Units Pi12etfD 

S1 Sr-90 931.4243.12 4.-l-\'i') 43.033 DPM/ml 06/26/17 1 ml RS-033 

S2 Am-241 956.4243.10 l-7-~-t'il 100.427 DPM/ml 06/26/17 1 ml RS-033 

Sample Barcodes 

1706257-1 

1111111111111 Ill llll lllll llll llll Ill llllll 11111111111111111111 
1706257-2 

11111~ ~111111111111 im 11111111m ~11111111111111 
1706257-2MS 

I 1111111111111111 ~I llll 11111111111111111 !11111111111111111 ~ 1111 AB170626-1 PS1 AB170626-1PS2 AB170626-1PS3 

1706257-3 

I IIIII Ill llll llll lllll llll llll llll llll lllll 11111111111111111 
1706257-4 

I lllllll 111111111111111 IIII Ill Ill Ill llllll 11!1111111111111111 
1706257-4DUP 

I IIIII IIIII IIII Ill llll llll llll lllll Ill llllll 11111111111111111111 AB170626-1 PS4 AB170626-1PS5 AB170626-1PS6 

1706257-5 
1111111111~ 1111111111m 1111111111111 rn m111111111111111111111 

1706257-6 

11111111111111111111111 m1 1111111111111111111111111111111111 
1706257-7 

1111111111111111111m 11111111111111111111111111111111111111111 AB170626-1PS7 AB170626-1PS8 AB170626-1 PS9 

Page 1 of 2 GAB Instrument Sheet ALS -- Fort Collins 
Supersedes: -1!.J i"r" 

Date Printed: 6127/2017 13:44 LIMS Version: 6.843 
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ALS -- Fort Collins 
Radiochemistry Instrument Worksheet 

[ Prep Batch: AB170626-1 

~rep Procedure: GAB 
··-·----] 

Analytical QASS / NCR? Y I N 

rrepl I LablD QC 
lnltAlqlFinAlql UnUs I Report I""""'' I Cnt1FU, I Cnt1 I Cnt1Pos I Cet2Fllo I Cnt2 I Cnt2Pos I Cnt3Fllo I Cnt3 I Cnt3Pos I Notes 

N,m Type Units Mass (mg) Inst/Del Chk By lnst/Det Chk By Inst/Del Chk By 

1706257-8 

I JIii~ 111111111 IIII IIIII IIIII IIIII Ill llll llllll lllll llll m Ill Iii 1111 
1706257-9 

I Ill~ 11111111111111111111~ 111111111111111111111111111111111111 
1706257-10 

llllllillllllllllllllllillllllllllllllllllllllllllllllllllllllllillllll AB170626-1PS10 AB170626-1 PS11 AB170626-1PS12 

1706257-11 

llllllllllllllllllllilllllllllllllilllllllllllilllllllllllllllllllll 
1706257-12 

llllillllllllllllllllllllllilllllllllllllllllllllllllllllllllillllllll 
1706257-13 

llllllllllllllillllllllllllllllllllllllllllllllllllillllllllllllllllll AB170626-1PS13 AB170626-1PS14 A8170626-1PS15 

1706257-14 

lllllllllllllllllllllllllllllllllllilllllllllllilllllllllllil!IIIIIIII 
AB170626-1MB 

I 11111111111111111111111! 11111 lill Ill Ill llllll lllll llll Ill lill llll Ill 
AB170626-1LCS 

1111111111111111111111111111111111111111111111111111111111111111111111 AB170626-1PS16 AB170626-1PS17 AB170626-1PS18 

Reporting Units 

11~1· ij@ffifrj,,j 
1706257-1 GrossAlpha/Beta PCI/G 

1706257-2 GrossAlpha/Beta PCI/G 

1706257-3 GrossAlpha/Beta PCI/G 

1706257-4 GrossAlpha/Beta PCI/G 

1706257-5 GrossAlpha/Beta PCI/G 

1706257-6 GrossAlpha/Beta PCI/G 

1706257-7 GrossAlpha/Beta PCI/G 

1706257-8 GrossAlpha/Beta PCI/G 

1706257-9 GrossAlpha/Beta PCI/G 

1706257-10 GrossAlpha/Beta PCI/G 

1706257-11 GrossAlpha/Beta PCI/G 

1706257-12 GrossAlpha/Beta PCI/G 

1706257-13 GrossA!pha/Beta PCI/G 

1706257-14 GrossAlpha/Beta PCI/G 

Page 2 of 2 GAB Instrument Sheet 

Date Printed: 6/27/2017 13:44 

ALS -- Fort Collins 
LJMS Version: 6.843 

Supersedes: JY/ft. _________ _ 
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ALS -- Fort Collins 

[ Prep Procedure: GAB 
Prep Plane. LablD QC 
Num Num Type 

1706257-1 SMP 
2 1706257-2 SMP 
3 1706257-2 MS 
4 1706257-3 SMP 
5 1706257-4 SMP 
6 1706257-4 DUP 
7 1706257-5 SMP 
8 1706257-6 SMP 
9 1706257-7 SMP 
10 1706257-8 SMP 
11 1706257-9 SMP 
12 1706257-10 SMP 
13 1706257-11 SMP 
14 1706257-12 SMP 
15 1706257-13 SMP 
16 1706257-14 SMP 
17 AB170626-1 MB 
18 AB170626-1 LCS 

Page 1 of 1 

Date Printed: 

GAB Gravametric Sheet 

6/27/2017 13:42 

Test Alq 
(ml) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Radiochemistry Gravimetric Worksheet 
Prep Batch: AB170626-1 

Tare Mass (g) Initial Initial Suggested SampVol 
Gross Mass Net Mass Alq Available 

(g) (mg) (ml) {ml) 
9.2639 0.0000 0 30 30 

9.3596 0.0000 0 30 30 

9.3153 0.0000 0 30 30 

9.3740 0.0000 0 30 30 

9.3421 0.0000 0 30 30 

9.3814 0.0000 0 30 30 

9.3042 0.0000 0 30 30 

9.2972 0.0000 0 30 30 

9.3254 0.0000 0 30 30 

9.3150 0.0000 0 30 30 

9.3707 0.0000 0 30 30 

9.3334 0.0000 0 30 30 

9.3041 0.0000 0 30 30 

9.2778 0.0000 0 30 30 

9.3183 0.0000 0 30 30 

9.3145 0.0000 0 30 30 

9.1831 9.1937 10.6 30 30 

9.3975 9.4073 9.8 30 30 

ALS -- Fort Collins 
LIMS Version: 6.843 

Reviewed By: hcj ftt... 5 Review Date: 6/27/2017 

SampVol 
Taken 

{ml) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

20 

20 

Fin Gross Final Salt Sol. Flag 
Mass Net Mass Added 

(g) (mg) (ml) 
9.3146 50.7 0 

9.4154 55.8 0 

9.3498 34.5 0 

9.4353 61.3 0 

9.3881 46 0 

9.4371 55.7 0 

9.3686 64.4 0 

9.3585 61.3 0 

9.3808 55.4 0 

9.3755 60.5 0 

9.4292 58.5 0 

9.3877 54.3 0 

9.3600 55.9 0 

9.3333 55.5 0 

9.3717 53.4 0 

9.3519 37.4 0 

9.2233 40.2 2 

9.4358 38.3 2 

Supersedes:-~-/_ '1:/, '7- { 0 : 2. l .......~ I 
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ALS -- Fort Collins 

[ Prep Procedure: GAB 
Prep Plane. LablD QC 
Num Num Type 

1706257-1 SMP 
2 1706257-2 SMP 
3 1706257-2 MS 
4 1706257-3 SMP 
5 1706257-4 SMP 
6 1706257-4 DUP 
7 1706257-5 SMP 
8 1706257-6 SMP 
9 1706257-7 SMP 

10 1706257-8 SMP 
11 1706257-9 SMP 
12 1706257-10 SMP 
13 1706257-11 SMP 
14 1706257-12 SMP 
15 1706257-13 SMP 
16 1706257-14 SMP 
17 AB170626-1 MB 
18 AB170626-1 LCS 

Page 1 of 1 

Date Printed: 

GAB Gravametrlc Sheet 

6/27/2017 10:21 

Test Alq 
(ml) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Radiochemistry Gravimetric Worksheet 
Prep Batch: AB170626-1 

Reviewed By: Review Date: 
' 

Prep Batch Not Validated!!! 
Tare Mass (g) Initial Initial Suggested SampVol SampVol Fin Gross Final Salt Sol. Flag 

Gross Mass Net Mass Alq Available Taken Mass Net Mass Added 
(g) (mg) (ml) (ml) (ml) (g) (mg) (ml) 

9.4019 10.1901 788.2 0 30 0 0.0000 -9401.9 0 
9.2773 10.0483 771 0 30 0 0.0000 -9277.3 0 
9.2861 10.0659 779.8 0 30 0 0.0000 -9286.1 0 
9.4225 10.2486 826.1 I 0 30 0 0.0000 -9422.5 0 

9.3471 10.1624 815.3 0 30 0 0.0000 -9347.1 0 

9.3608 9.9123 551.5 30 0 0.0000 -9360.8 0 

9.3266 9.8876 561 30 0 0.0000 -9326.6 0 

9.3173 9.8780 560.7 30 0 0.0000 -9317.3 0 
9.2660 9.8527 586.7 30 0 0.0000 -9266 0 
9.3263 9.9037 577.4 30 0 0.0000 -9326.3 0 
9.2330 9.8292 596.2 30 0 0.0000 -9233 0 

9.2816 9.8643 582.7 30 0 0.0000 -9281.6 0 

9.3004 9.8402 539.8 30 0 0.0000 -9300.4 0 
9.2901 9.8872 597.1 30 0 0.0000 -9290.1 0 

9.3791 9.9737 594.6 30 0 0.0000 -9379.1 0 

9.3262 9.8662 540 30 0 0.0000 -9326.2 0 
9.1831 9.1937 10.6 30 30 20 0.0000 -9183.1 2 
9.3975 9.4073 9.8 30 30 0 0.0000 -9397.5 2 

ALS •• Fort Collins 
LIMS Version: 6.843 Supersedes:~----------
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ALS -- Fort Collins 
Radiochemistry Prep Worksheet 

Prep Batch: AB170626-1 

[ Prep Procedure: GAB 
Reviewed By: hcj ~:r Review Date: 6/27/2017 

Non-Routine Pre-Treatment? Y / (i:, Batch: _,_N={"-,IA='------ Re-Prep? Y t'C) Batch: ]:,!/,'""!"<~----- PrepQASS/NCR? Y t<!l:)~,:A,:_ ___ _ 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Matrix Class: solid 

rmp IP"P I 
LablD I QC I Dish I !nit Alq I Fin Alq I 

Num Num Type No. 
g g 

1 1 1706257-1 SMP ,.., \4 3.0685 0.102283 

2 1 170625M SMP 3.0403 0.101343 

3 1 1706257-2 MS 3.0734 0.102447 

4 1 1706257-3 SMP 3.0702 0.10234 

5 1 1706257-4 SMP 3.0749 0.102497 

6 1 1706257-4 DUP 3.0373 0.101243 

7 1 1706257-5 SMP 3.0466 0.101553 

8 1 1706257-6 SMP 3.0348 0.10116 

g 1 1706257-7 SMP 3.0818 0.102727 

10 1 1706257-8 SMP 3.0144 0.10048 

11 1 1706257-9 SMP 3.0747 0.10249 

12 1 1706257-10 SMP 3.0693 0.10231 

13 1 1706257-11 SMP 3.0391 0.101303 

14 1 1706257-12 SMP 3.0879 0.10293 

15 1 1706257-13 SMP 3.0865 0.102883 

16 1 1706257-14 SMP 3.0326 0.101087 

17 1 AB170626·1 MB 3 2 

18 1 AB170626-1 LCS v 3 2 

Comments 
!Samples were flammed and desiccated on 6/26/2017. 

Prep Analyst: Hunter C. Jordan t-\ '-J 
Prep Date: 6/26/2017 

Prep Dept: RS 

Prep Basis 

I 
Standards I 

As Received N /IA 
As Received N/l'r 
As Received S1,S2 

As Received ., ~ 
As Received 

As Received 

As Received 

As Received 

As Received 

As Received 

As Received 

As Received 

As Received 

As Received 

As Received 

As Received 

As Received ' ----As Received 51,52 -
Spiked By: Hunter C. Jordan 

Witnessed By: Rebecka M. Olivares 

Date: 6/26/2017 

Date: 6/26/2017 

--------

Balance: 13 

Balance: 

-----
-----

-----

Sain# Nuclide SolnlD 

Page 1 of 1 

Date Printed: 

GAB Bench Sheet 

6/27/2017 13:42 

S1 

S2 

ALS -- Fort Collins 
LIMS Version: 6.843 

Sr-90 931.4243.12 

Am-241 956.4243.10 

Prep Notes 

/ 
./ 

/ 
,,r 

,,r 

/ 
..,,,,,...- -, ~c... I 

-----
6-2·~-11-

---./ 

Spik_~ So1u!~~n,!1!fo!='~~~i_4:1_1! __ 

ExQ Date Pre12 Cone Units Pre12 Date Aliguot Units PiQet ID 
2--1-,9 43.033 DPM.lml 06/26/17 1 ml RS--033 

,-21-1-1~ 100.427 DPM.lml 06/26/17 1 ml RS-033 

Supersedes: .G-2.(.-/'f //:"OA,,,.. 

,; 
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ALS •• Fort Collins 

[ Prep Procedure: GAB 
,-

Non-Routine Pre-Treatment? Y / N Batch: 

Prep SOP: PAI 702 Rev:20 

Prep SOP: NONE 

Matrix Class: solid 

Samp Prep LablD QC Dish lnitA1q FinAlq 
N,m N,m Type No. 

g g 

1706257-1 SMP 3 0 

2 1 1706257-2 SMP 3 0 

3 1 1706257-2 MS 3 0 

4 1 1706257-3 SMP 3 0 

5 1 1706257-4 SMP 3 0 

6 1 1706257-4 CUP 3 0 

7 1 1706257-5 SMP 3 0 

8 1 1706257-6 SMP 3 0 

9 1 1706257-7 SMP 3 0 

10 1 1706257-8 SMP 3 0 

11 1 1706257-9 SMP 3 0 

12 1 1706257-10 SMP 3 0 

13 1 1706257-11 SMP 3 0 

14 1 1706257-12 SMP 3 0 

15 1 1706257-13 SMP 3 0 

16 1 1706257-14 SMP 3 0 

17 1 AB170626-1 MB 3 0 

18 1 AB170626-1 LCS 3 0 

Comments 

Radiochemistry Prep Worksheet 
Prep Batch: AB170626-1 

] Prep Batch Not Validated!!! Reviewed By: Review Date: 

Re-Prep? Y / N 

Prep Analyst: Hunter C. Jordan (+<...3 
Prep Date: 6/26/2017 

Prep Dept: RS 

Prep Basis Standards 

As Received 51,52 

As Received 

S1,S2 

Batch: --------

Balance: 13 
Balance: 

Prep QASS / NCR? Y / N ---------

Prep Notes 

Spiked By: Hunter C. Jordan Date: 6/26/2017 

Witnessed By: Rebecka M. Olivares tz...1-"' Date: 6/26/2017 

Page 1 of 1 

Date Printed: 

GAB Bench Sheet 

6/26/2017 11:40 

I 
Sain# 

S1 

S2 

ALS -- Fort Collins 
LIMS Version: 6.843 

Nuclide SolnlD 

Sr·90 931.4243.12 

Am·241 956.4243.10 

Spike Solution Information 

Ex12 Date Pre12 Cone Units Pre12 Date Aliguot Units Pi(2etJD 

·'L/1 / I '6 43.033 DPM/ml 06/26/17 1 ml RS--033 

1/1.<;,/1~ 100.427 DPM/ml 06/26/17 1 ml RS--033 

Supersedes: _,N...,,_(,..'90.----------
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Sample Condition Form (Solids) 
Analyst: I / _ ~ (, >-~N 

. . I.... 
Method:~ -Analysis Date: (' .... _ 1 I,, -1 t" -

At3 I "lo G, '"2.-~ - I ' Sample Condition (Visual Appearance of Analysis Aliquot at Time of Prep) 

Work Sample Dry/Wet/ 
Order ID Moist Texture Remarks 

\"1-oc..2.n I 0k1 .,.. .... "~ G a.,'iV (of!l,.(l('i """' cl.w., s--!., /2..oc..ic. - ' y. fv Ye ti" 12 ... 1:.s ''""'AO 
2.. 

3 
"/ 

~ 

<, 

+ 
i 
~ 

It> 

II 

12 

\3 

' I 14 ' , , ,. 
/ 

------
~'5 L.'">r--1"1----------------

l:\Oprtns\RAD\FORMS\sample condition form (solids) 



 
 

 
 

Section 8 
 
 

STANDARDS TRACEABILITY 
DOCUMENTS 
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12 Project S,~D Wo( \_\ f\l'h ~,,r,,,t-Ar\ 9~1,'-/@L}1. I~ 
Continued from Page \ 

" } \ 
I I 

' I I I I c I ~ ~\ r\/11 I I I I -1 

Prepare a working dilution of 83LLl09S,\\ \ ((' 

1. Density of~, I/\'\ l4C \ , lot# o () ('){) 13·~r2 '? l 
/) Mass of 1 OOmL vol. flask: L 9. <;"b 33" Balance# 

Mass of flask & 1 OOmL acid: Ht.-z49cf Balance# , :a 
Net Mass: q 'L fJ.,L I a.. 

I 

Density: 
' n.CJ °' ~ tJ ;;;>;,..... L 

0 
2. Mass of 9 3 ) , 4 0 5S, / ~ansferred: 

!\t \ Mass of open empty nalgene: ~ -(. ) LI b h c: Balance# I ? A ., 

\" ·-~~, ~0 Mass of nalgene & standard: 
-::J..I.. ~""'"" Balance# Id 

Net mass of standard transferred: / ,:)"1,~4Y \~ . 

3. Dilute to final volume: 
Mass of nalgene, standard, & diluent: g ) ~, \ Balance#~ 
Mass of empty nalgene (from above): -:f \ ,ll\6L~ Balance# -La_ 
Net mass of new dilution: '9"J.. I. 9 (1.Y,c., 

,i _) 

4. Final activity calculation: 

3:,m,~ ,'l3Jr,,j(6,'l~iLJlri L J{'·;;m~ )~9~-n~J,J 
' g3{'153j 

·.. /l h. \ .. r1 
I ,\"' \\ 

. " 

.. 
I 

I? l - IV) lnii 7 \.. V' '-'I I 

Stnd ID: 931.4243.12 . 
Description: Sr-90 

I Expiration: 2/1/2018 Reverification Log 
Activity: 49.98 dpm/ml Analysis Date Initials Expiration Date 

- f---
2s Uncertainty: 0.90 dpm/ml 

Ref. Date: 4/11/2011 - -
Ref Time: N/A 

- I-
Prep Date: 1/17/2017 Prep by: TE 

Matrix/Comp. 0.1 M HCI 
Half Ufe (y): 2.88E+01 

~iP ;/q/17 
'-' - - -. 

. 
-- I 

t-,, 
/ 

i--- Continued on Page 

eM 1 li~r:l< C°·)~ ' i, 

dfoq/n 4 ' ~ 
/ -Date Signed Date Signed 
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1>r .. _11:.t _':f_~ I. 401S ._--'I J'---_s., ___ · _-1.Q_J n~u~J:e $ht11dru-d 11 

t 1•111110,'ll lrum l•a~.- -------

I ' ; ' 
I *2!f •;a l!!-1 ,,, ' i 

I 

' . ' I I i I I : ! ---:-- ' 
I I ~ ~ . 

j I I I I l . I I I 
' I I ---· 'i3f 

f 
I s ... '10 ___:,__ Prepare an intcnncdiate dilution of ' 
' I I 

rl--
1. Density of 0.1 Ii Ul,1 .lot# ~3~~1 l I _, 

i-------, 

Mas.111 of 100ml voL flask: ,. . '/!o!° a Balance# -11_ ; . ; l 
~ Mus of flask & lOOmL acid: 

l~Z]~~ 
Balance# _1l,_ ·, 

-. Net Mass: i . i'fl 
l 

j Density: a.1,nJJ-c. I l 
~ 

I 
1 

~ 2. Mass of q5 J transfemd: I 

-r- Mass of open empty 40mL Voa vial: 2.1, 7.zq:(, Balance# .Jk_ 

l_ 
Mass of Vo• vial and standard: Z.-J.Of'A'i ! Balance# .A_ ~~~-J 

Net mass of standard transferred: 5'.3~~z, ,.-, ulf 

( 

3. Dilute to fuud volume: 

Y- Mas& of~ empty 40mL _voa vial: t I, "1 Z13:L B~C!# _!f_ _______ l 

__ ~-Ma~.9f v1al..slaudani:.&.diluenn--}r.~~[~ Talance# ...lA... 
'" . I ,__._ Net mass of new dUuuon: -'1. 12. J 

- - 4. f"mal acdviiy calculation: '' qr,/o ·r r ' - - o.C\~~dlliL- -3f' ft "l L I 
I.% 7 xlO~ &., (5 · -a!sz, X ,o ~ ... y. ._ ) ~ i-Ml>b- '5 d "' / 

I 

S.3117Yd 16,i, 3'/.5il1j 33,~'J/2. sq~J,,.,f1 
I l I 

i I I I I I ! i 
' 

1" ~ 11 lttil1l\ I I ' I i l 

I I I l 
1 I I I ! .... I I I I . I I 

I IJD ' . ~- I ! I 

I 
Stnd ID: 931.4095, 11 

v, ,r.vi I I ! 

~I I I i Descripffon: S,-90 
I i I 

ssd@tion; 1/19i2013 ·- ,_ ! -~ Activity: 33112.51 dpmfmL lilalwl& Dale lnllJlll Eqiirallan Oal9· 
' I 

I ' ; I i 

~ '2s Uncertainty. 110.43 dpmlmL ~, I 
r,=;- Rel. Date:.- 4111/2011--,,. "' -·· ~--·--· "'· - -- ' - -··" · ..• .,. ·-···' ---·· , ·~ oh •• • ,. ..~ .. ·-- ... - , ,. ?1r··, ·-r · I .v: 

-~--- Ref l7mr. NIA ,tt_ 
f'II I l 

I I ' • I I 
Pn,p Oate: 12/1412011 Prep by: .,.. l I I 

' Malm/Comp. 0.1 M HCI ;)11/u I~ I ! I I 
' ' 

I j HsifLJfe(y): 2.88E+01 tP. '11711hz I ! I r I . I i 
f I I I I I 

1 I I T I I' i j I I ., I I ! • 1 I I I I .. l 

I I I I I I I l I I I 

' 
l I I I i I I r ' i ' l I r 

i I I I . I ; I I l l 
I I ! ! i ! I I ! 

, 
I 

r I i I I ' I ! 1 I I I ' t -- -
I i ' I I I r 

I I I ! I l I ' i I I t ,11mmi.•tl llll l'a!,'I: . l . 
~~:111 ,u1~~~@_,J __ 

\t~u~ .. Uni• 
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-- Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

84379-307 
S mL Liquid in Flame Sealed Vial 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352•2837 
www.analytlcsinc.com 

Customer: ALS Laboratory Group/Fort Collins, CO 
P.O. No.: 73625, Item l 

This standard radionuclide source was prepared gravimetrically from a master solution, calibrated by Eckert 
& Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide purity 
and calibration were checked by germanium gamma-ray spectrometry and liquid scintillation counting. The 
nuclear decay rate and reference date for this sou;ee are given below. Eckert & Ziegler Analytics ~ZA) 
maintains traceability to the National Institute of Standards and Technology through a Measurements 
Assurance Program as described in USNRC Regulatory Guide 4.15, Revision l, February, 1979, and 
compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is-accredited by the 
Health Physics Society (HPS) for the production of NIST-traceable sources, and this source was produced in 
accordance with the HPS accreditation requirements. Customers may report any concerns with the 
accxeditation program to the HPS Secretarfat, 1313 Dolley Madison Blvd., Ste. 402, McLean, VA 22101. 

Isotope 

Sr-90 

Half-Life, 
Days 

l.052E+04 

Activity 
(Bq) 

l.967E+04 

Uncertainty* , % 
Type 

u,. 

O.l 0.9 1.8 

Reference Date 
(12:00 PM EST) 

04/11/2011 

*Unceitahlty: U - Relative expanded uncertainty, k = 3. See NIST Techrdcal Note 1297, "Guidelines for Evaluating and E:i:pressing 
the Uncertainty of NIST Meuu:rement Results." 

Conunents: 
llTl,Purities: r-impurities < 0.1 %. 5.39-174 grams 0.lM HCl solution with approximately 30 µg/g each of Sr and Y 
carriers. 

NOTE: This source also contains Y-90 in secular equilibrium with Sr-90. The Y-90 activity is equal to the Sr-90 activity. 
Since Sr-90 and Y-90 both decay 100% by beta emission, the total beta emission rate for the source is twice the 
certified Sr-90 activity. The half-life for Y-90 is 64.08 hours. 

W' >-- .,,.-.-
Source Prepared by:-------------------

W. Mao, Racliochemist 

QA Approved: 

Single Isotope Certificate, Rev 1 9/28/2009 

Corporate Office 

Date: <S/81 I I\ 

Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Project ~.,~ \ CM><\J:; sh-Jrnl 
Continued from Page , ) 

I I I I I I I I I I I I I I I I t l~\~I I I I I I I I 
Prepare a working dilution of 9S6 ,Yo°IS~bO 1 \\t \ 

·: - -
1. Density of J M \1c \ , lot# o.o.oO I 3~ 88 ) - -

Mass of 1 OOmL vol. flask: L /,,/.. ~5, Balance# l·Ji 
Mass of flask & 1 OOmL acid: ,,j.,1 .o-;).6 ~) Balance# l d- - -
Net Mass: /I) , L/b3~ - 1-----

Density: ' 1,n1 <-I h Jr"'\ L ' --
' - J 

'r~ 2. Mass of '1 (b, ~/) °I~ -bOtransferred: 
--

1~ ~ Mass of op~ empty nalgene: ""1 \, d.)b )'\ Balance# /?, -1t-~ 
Balance#~ 1\r µ1 ~tX \ Mass of nalgene & standard: -::J.- , , 41). W 

, ~l Net mass ofstandard transferred: '3. / G .. n-c/ -
3. Dilute to final volume: 

~ 

Mass ofnalgene, standard, & diluent: 4,LOO, ~ B.i]ance# ~ /, .___ 

-Mass of emptynalgene (from above):;~ ~S~ Balance# I 'cl 
Net mass of new dilution: .· • ~ <;. ~ -

;;~l;;;_yo:~·;;J (3-/56°'1) ( / ,OIY 1:51(-> l) =ID/. 30t)f'L = 
I /O'ilf.O'/'I ~ 

. ~ ' 
·-

- ... [ - 11'\/ 

\ ~TI 
i\ ., 

', 

~~ &~l ,7 \ -
I 
1 
• Stnd ID: 956.4243.10 -. 

-
Description: Am-241 
expiration: 112812018 Reverification Log 

~ 

Activity: 101.30 ,.dpmlml Analysis Date Initials Expiration Date -
I 

2s Uncertainty: 1.82 dpmlml -
Ref. Date: 113012012 -

Ref Time: NIA 
Prep Date: 111712017 Prep by: 

-
TE 

Matrix/Comp. 1 MHCI -

Half Life (y): 4.32E+02 

-,{/ 7 )7 
'--

' :J• V 'V: 'J 

.. 

/'"'\ ~~ 
Continued on Page 

1tW I\\~ 11 ~ ~ .:1lzlt2 
Signed Date /' Si ned Date g 
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60 Project --tl~:.d.:.::ll-~~~ltALl~
Conlinued from Pugc ---------

(• 

Prepare an intermediate dilution of 

1. Density of 1 M \\ C.. \ , lot # -..u:.i..~~ 

Mass of 100mL vol. flask: 
Mass of flask & 1 OOmL acid: 
Net Mass: 
Density: 

;.' Mass of &~0 ~<t~~erred: 
Mass of open empty 40mL Voa vial: 

/ Mass of Voa vial and standard: 
Net mass of standard tro.nsferred: 

3. Dilute to final volume: 
Mass of open empty 40mL Voa vial: 
Mass of vial. standard, & diluent: 
Net mass of new dilution: 

4. Final activity calculation: 

Balance # -$,.!..'1..

Balance# --1...J-. 

L 

.... 
Balance# J.:a_ 
Balance# ..!a,_ 

S,1\01> -• (7 X , ) 
i ~t X·.5".13&J '3rn,u-J 

Sign,:,: !lak 

I ~! 

Continued on Page 
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L / 

! 
! 

Eckert & Ziegl 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

90167 
Arn-241 6 ml, Liquid in Flame Sealed Vial 

Customeu ALS Lal:)oratory Group I Fort Collirui, CO 
P.O. No.: 73525, Item l 

1380 Seaboard Industrial Blvd. 
At!anta,Georgla 3031$ 
Tel 404•3S,2-!!677 
Fax 404•352•2837 
www.analyticslnc.com 

Thi$ standard radionuclide source was prepared gra.vimetrically from a master solution, calibrated by Eckert 
& Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide 
calibration and purity were checked by germanium gamma*ray spectrometry, liquid scintillation counting, 
and/or alpha spectrometry, as applicable. The nuclear decay rate and reference date for this source are 
given below. Eckert" & Ziegler Al'!al.ytics (EZA) maintaim traceability to the National uumMe of Standards and 
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, 
Revision 3, July 2007, and compliance with ANSI N42.Z2-l 9S6, "Traceability of Radioactive Sources to NIST. M 

EZA m accredited by the Health Physics Society (HPS) for the production ofNIST-traceahle sources, and this 
source was produced in accordance with the HPS accreditation requirements. Customers may :report any 
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, 
VA2810L 

Uncertainty* , % 
Type 

1111. '11.11 U 

0.1 0.9 1.8 

Reference Data 
12:00 PM ES'!') 

01/30/8012 

"ll'nemmildy: U • ~elatlvs expanded i:mcex!llinty, k .. ~-~ill>'l'eeluueal Note 1287, "C.'uideli:llea tor l:.'vaiua1ing im<i EKprassmg 
the Um:erurlnty of NlS'l'Meamrement Results." 

Comments: 
Impurities: y-impuritias<O. l %, u-impurlties<O. l %. S.13225 g IM HCl solution, cm:rier free. 

Source Prepared by: ~¢a 
M. I. Taskaeva, :Radiochemist 

QA Approved: L.~ Date: 
J.D. McCorvey, Counting Room Manager 

Slngre Isotope Certificate, Rev 2 04-08-2010 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, ca!!fornia 9135S 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 303Hl 
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BKA0620W.XLD 

Detector 
ID CPM 

A1 (01) 0.138 
A2 (02) 0.096 
A3 (03) 0.092 
A4 (04) 0.094 
B1 (05) 0.134 
B2 (06) 0.127 
B3 (07) 0.133 
B4 (08) 0.198 
C1 (09) 0.147 
C2(10) 0.156 
C3 (11) 0.107 
C4 (12) 0.146 
01 (13) #REF! 
02 (14) #REF! 
03 (15) #REF! 
04 (16) #REF! 

LB4100-A Long Background Instrument Calibration 
Background Determinations 

Alpha Beta 
LCL UCL Flag CPM LCL 

0.0808 0.1920 PASS 2.071 1.833 
0.0778 0.2056 PASS 2.026 1.814 
0.0423 0.1841 PASS 2.114 1.882 
0.0660 0.1534 PASS 2.020 1.910 
0.0565 0.1769 PASS 2.094 1.625 
0.0530 0.1824 PASS 1.920 1.673 
0.0777 0.2003 PASS 2.112 1.540 
0.1055 0.2263 PASS 1.779 1.613 
0.0158 0.2074 PASS 2.348 1.267 
0.1259 0.2317 PASS 1.732 1.612 
0.0310 0.1808 PASS 1.829 1.289 
0.1023 0.2329 PASS 2.057 1. 719 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 

Reviewed by: Q'b1 

Detector 
UCL Flag ID 

2.488 PASS A1 (01) 
2.358 PASS A2 (02) 
2.627 PASS A3 (03) 
2.350 PASS A4 (04) 
2.614 PASS B1 (05) 
2.157 PASS B2 (06) 
2.483 PASS B3 (07) 
2.011 PASS B4 (08) 
2.743 PASS C1 (09) 
1.987 PASS C2(10) 
2.177 PASS C3 (11) 
2.289 PASS C4 (12) 
#REF! #REF! 01 (13) 
#REF! #REF! 02 (14) 
#REF! #REF! 03 (15) 
#REF! #REF! 04 (16) 

Date~ 

Historical Control Limits set to AVE 10 POINTS +- 3 Std Dev JP 04/10/2017 

Printed 6/21/17 7:37 AM 
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fl 

BKA0704W.XLD 

Detector 
ID CPM 

A1 (01) 0.124 
A2 (02) 0.158 
A3 (03) 0.077 
A4 (04) 0.090 
81 (05) 0.084 
82 (06) 0.096 
83 (07) 0.164 
84 (08) 0.247 
C1 (09) 0.104 
C2 (10) 0.151 
C3 (11) 0.100 
C4 (12) 0.152 
D1 (13) #REF! 
D2 (14) #REF! 
D3 (15) #REF! 
D4 (16) #REF! 

LB4100-A Long Background Instrument Calibration 
Background Determinations 

Alpha Beta 
LCL UCL Flag CPM LCL UCL 

0.0808 0.1920 PASS 1.976 1.833 2.488 
0.0778 0.2056 PASS 2.192 1.814 2.358 
0.0423 0.1841 PASS 2.106 1.882 2.627 
0.0660 0.1534 PASS 2.000 1.910 2.350 
0.0565 0.1769 PASS 1.878 1.625 2.614 
0.0530 0.1824 PASS 1.902 1.673 2.157 
0.0777 0.2003 PASS 1.893 1.540 2.483 
0.1055 0.2263 FLAG-HIGH 1.731 1.613 2.011 
0.0158 0.2074 PASS 2.183 1.267 2.743 
0.1259 0.2317 PASS 1.736 1.612 1.987 
0.0310 0.1808 PASS 1.725 1.289 2.177 
0.1023 0.2329 PASS 2.022 1.719 2.289 
#REF! #REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! #REF! 
#REF• #REF! #REF! #REF! #REF! #REF! 

'J1 ils~ 

Flag 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
#REF! 

#REF! 

#REF! 
#REF! 

Reviewed by: JYI Date:11£h 

Historical Control Limits set to AVE 1 o POINTS +- 3 Std Dev JP 04/10/2017 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
81 (05) 
82 (06) 
83 (07) 
84 (08) 
C1 (09) 
C2 (10) 
C3 (11) 
C4 (12) 
D1 (13) 
D2 (14) 
D3 (15) 
04 (16) 

Printed 7/5/17 6:42 AM 
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Detector 
ID CPM 

A 1 (01) #REF! 
A2 (02) #REF! 
A3 (03) #REF! 
A4 (04) #REF! 
81 (05} #REF! 
82 (06) #REF! 
83 (07) #REF! 
84 (OB} 0.231 
C1 (09) #REF! 
C2 (10) #REF! 
C3 (11) #REF! 
C4 (12) #REF! 
D1 (13) #REF! 
D2 (14) #REF! 
D3 (15) #REF! 
D4 (16) #REF! 

Reviewed by: 

BKA0705W.XLD 

LB4100-A Long Background Instrument Calibration 
Background Determinations 

Alpha Beta 
LCL UCL Flag CPM LCL UCL 

0.0808 0.1920 #REF! #REF! 1.833 2.488 
0.0778 0.2056 #REF! #REF! 1.814 2.358 
0.0423 0.1841 #REF! #REF! 1.882 2.627 
0.0660 0.1534 #REF! #REF! 1.910 2.350 
0.0565 0.1769 #REF! #REF! 1.625 2.614 
0.0530 0.1824 #REF! #REF! 1.673 2.157 
0.0777 0.2003 #REF! #REF! 1.540 2.483 
0.1055 0.2263 FLAG-HIGH 1.820 1.613 2.011 
0.0158 0.2074 #REF! #REF! 1.267 2.743 
0.1259 0.2317 #REF! #REF! 1.612 1.987 
0.0310 0.1808 #REF! #REF! 1.289 2.177 
0.1023 0.2329 #REF! #REF! 1.719 2.289 
#REF! #REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! #REF! 

Detector 
Flag ID 

#REF! A1 (01) 
#REF! A2 (02) 
#REF! A3 (03) 
#REF! A4 (04} 
#REF! 81 (05} 
#REF! 82 (06) 
#REF! 83 (07) 
PASS 84 (OB) ~ 

#REF! C1 (09) 
cU-~ 

#REF! C2 (10) 
#REF! C3 (11) 
#REF! C4 (12) 
#REF! D1 (13) 
#REF! D2 (14) 
#REF! D3 (15) 
#REF! D4 (16) 

)- l1:::> 
Date:~/7------------------------

Historical Control Limits set to AVE 10 POINTS+- 3 Std Dev JP 04/10/2017 

Printed 7/6/17 8:41 AM 
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Detector 
ID CPM 

A 1 (01) 0.090 
A2 {02) 0.090 
A3 (03) 0.103 
A4 (04) 0.089 
81 {05) 0.091 
82 (06) 0.120 
83 (07) 0.096 
84 (08) 0.122 
C1 (09) 0.114 
C2 (10) 0.126 
C3 (11) 0.095 
C4 (12) 0.127 
D1 (13) 0.000 
D2(14) 0.000 
D3 (15) 0.000 
D4 (16) 0.000 

LB4100-C 

Long Instrument Background Calibration 
Background Determination 

Alpha 
LCL UCL Flag CPM LCL 

0.0008 0.1552 PASS 1.595 1.077 
0.0009 0.1871 PASS 1.490 1.002 
0.0010 0.1910 PASS 1.548 1.133 
0.0008 0.1652 PASS 1.548 1.149 
0.0009 0.1811 PASS 1.630 1.210 
0.0012 0.2328 PASS 1.726 1.238 
0.0008 0.1672 PASS 1.645 1.159 
0.0010 0.1990 PASS 1.699 1.193 
0.0011 0.2189 PASS 1.714 1.155 
0.0011 0.2229 PASS 1.717 1.244 
0.0010 0.1910 PASS 1.700 1.230 
0.0014 0.2806 PASS 2.536 1.449 
0.0010 0.1891 FLAG-LOW 0.000 1.211 
0.0009 0.1731 FLAG-LOW 0.000 1.205 
0.0017 0.3403 FLAG-LOW 0.000 1.249 
0.0010 0.2010 FLAG-LOW 0.000 1.205 

Beta Detector 
UCL Flag ID 

2.154 PASS A1 (01) 
2.004 PASS A2 (02) 
2.265 PASS A3 (03) 
2.298 PASS A4 (04) 
2.420 PASS 81 (05) 
2.475 PASS B2 (06) 
2.318 PASS 83 (07) 
2.387 PASS 84 (08) 
2.310 PASS C1 (09) 
2.489 PASS C2 (10) 
2.460 PASS C3 (11) 
4.346 PASS C4 (12) 
2.421 FLAG-LOW D1 (13) A 
2.411 FLAG-LOW D2 (14) 
2.498 FLAG-LOW D3 (15) 
2.411 FLAG-LOW D4 (16) J 

11 Dro~r ~Or-, Vo I fr<Je EYrov: eeeovJ t I\. hL 
Reviewed by: 7Y7 Date: &,/2-i/, J f3 \(CDl,2ZlJ 

Interim limits for alpha set to be +/- 99%, beta +/-25% 
mh 06/07/2017 

Printed 6/22/2017 6:53 AM 
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Detector 
ID CPM 

A 1 (01) #REF! 
A2 (02) #REF! 
A3 (03) #REF! 
A4 (04) #REF! 
81 (05) #REF! 
82 (06) #REF! 
83 (07) #REF! 
84 (08) #REF! 
C1 (09) #REF! 
C2 (10) #REF! 
C3 (11) #REF! 
C4 (12) #REF! 
01 (13) 0.104 
02 (14) 0.118 
03 (15) 0.132 
04 (16) 0.127 

LB4100-C 
Long Instrument Background Calibration 

Background Determination 

Alpha 
LCL UCL Flag CPM LCL 

0.0008 0.1552 #REF! #REF! 1.077 
0.0009 0.1871 #REF! #REF! 1.002 
0.0010 0.1910 #REF! #REF! 1.133 
0.0008 0.1652 #REF! #REF! 1.149 
0.0009 0.1811 #REF! #REF! 1.210 
0.0012 0.2328 #REF! #REF! 1.238 
0.0008 0.1672 #REF! #REF! 1.159 
0.0010 0.1990 #REF! #REF! 1.193 
0.0011 0.2189 #REF! #REF! 1.155 
0.0011 0.2229 #REF! #REF! 1.244 

. 0.0010 0.1910 #REF! #REF! 1.230 
0.0014 0.2806 #REF! #REF! 1.449 
0.0010 0.1891 PASS 1.670 1.211 
0.0009 0.1731 PASS 1.523 1.205 
0.0017 0.3403 PASS 1.615 1.249 
0.0010 0.2010 PASS 2.551 1.205 

Beta 
UCL Flag 

2.154 #REF! 

2.004 #REF! 

2.265 #REF! 

2.298 #REF! 

2.420 #REF! 

2.475 #REF! 

2.318 #REF! 

2.387 #REF! 

2.310 #REF! 

2.489 #REF! 

2.460 #REF! 

4.346 #REF! 

2.421 PASS 

2.411 PASS 

2.498 PASS 
2.411 FLAG-HIGH 

/l N ... l .rlu. r\ CPJ,~ 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
81 (05) 
82 (06) 
83 (07) 
84 (08) 
C1 (09) 
C2 (10) 
C3 (11) 
C4 (12) 
01 (13) 
D2 (14) 
D3 (15) 
D4 (16) 

Reviewed by: :Jr Date: (a I Z ?,h 
Interim limits for alpha set to be +/- 99%, beta +/-25% 

mh 06/07/2017 

Printed 6/23/2017 7:13 AM 

::'.·, 

11 
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Detector 
ID CPM 

A1 (01) 0.094 
A2 (02) 0.118 
A3 (03) 0.111 
A4 (04) 0.117 
81 (05) 0.110 
82 (06) 0.131 
83 (07) 0.129 
84 (08) 0.125 
C1 (09) 0.119 
C2 (10) 0.135 
C3 (11) 0.114 
C4 (12) 0.172 
D1 (13) 0.105 
D2 (14) 0.111 
D3 (15) 0.112 
D4 (16) 0.108 

LB4100-C 
Long Instrument Background Calibration 

Background Determination 

Alpha 
LCL UCL Flag CPM LCL 

0.0008 0.1552 PASS 1.621 1.077 
0.0009 0.1871 PASS 1.573 1.002 
0.0010 0.1910 PASS 1.538 1.133 
0.0008 0.1652 PASS 1.532 1.149 
0.0009 0.1811 PASS 1.501 1.210 
0.0012 0.2328 PASS 1.677 1.238 
0.0008 0.1672 PASS 1.551 1.159 
0.0010 0.1990 PASS 1.658 1.193 
0.0011 0.2189 PASS 1.656 1.155 
0.0011 0.2229 PASS 1.715 1.244 
0.0010 0.1910 PASS 1.641 1.230 
0.0014 0.2806 PASS 2.429 1.449 
0.0010 0.1891 PASS 1.655 1.211 
0.0009 0.1731 PASS 1.619 1.205 
0.0017 0.3403 PASS 1.563 1.249 
0.0010 0.2010 PASS 2.278 1.205 

Beta 
UCL Flag 

2.154 PASS 
2.004 PASS 
2.265 PASS 
2.298 PASS 
2.420 PASS 
2.475 PASS 
2.318 PASS 
2.387 PASS 
2.310 PASS 
2.489 PASS 
2.460 PASS 
4.346 PASS 
2.421 PASS 
2.411 PASS 
2.498 PASS 
2.411 PASS 

1)1 
Reviewed by:----------:::......-----:--------- Date:[ ls J,, 

Interim limits for alpha set to be+/- 99%, beta +/-25% 
mh 06/07/2017 

Printed 7/5/2017 6:44 AM 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
81 (05) 
82 (06) 
83 (07) 
84 (08) 
C1 (09) 
C2 (10) 
C3 (11) 
C4 (12) 
D1 (13) 
D2 (14) 
D3 (15) 
D4 (16) 



 
 

 
 

Gas Proportional Counter 
 

Quality Control Data 
 

Daily Instrument Performance Checks 
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Detector 
ID Eff. 

A 1 (01) 0.2147 
A2 (02) 0.2033 
A3 (03) 0.2198 
A4 (04) 0.2281 
81 (05) 0.2215 
82 (06) 0.2307 
83 (07) 0.2288 
84 (08) 0.2223 
C1 (09) 0.2109 
C2 (10) 0.2146 
C3 (11) 0.2243 
C4 (12) 0.2122 
D1 (13) #VALUE! 
D2 (14) #VALUE! 
D3 (15) #VALUE! 
04 (16} #VALUE! 

LB4100-A Daily Instrument Performance Check 
Efficiency Determinations 

Alpha Beta 
LCL UCL Flag Eff. LCL UCL 

0.1979 0.2300 PASS 0.2256 0.2088 0.2426 
0.1918 0.2229 PASS I 0.2230 0.2077 0.2414 
0.2064 0.2399 PASS 0.2317 0.2145 0.2492 
0.2084 0.2421 PASS I 0.2409 0.2166 0.2518 
0.2064 0.2399 PASS 0.2388 0.2220 0.2580 
0.2124 0.2468 PASS 0.2541 0.2291 0.2663 
0.1937 0.2352 PASS 0.2274 0.2051 0.2387 
0.2003 0.2328 PASS 0.2091 0.1998 0.2322 
0.1911 0.2221 PASS 0.2304 0.2198 0.2554 
0.1997 0.2320 PASS 0.2402 0.2225 0.2586 
0.2004 0.2329 PASS 0.2383 0.2144 0.2492 
0.1908 0.2217 PASS 0.2756 0.2325 0.2702 

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 
#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 
#VALUE! #VALUE! #VALUE! I #VALUE! #VALUE! #VALUE! 
#VALUE! #VALUE! #VALUE! #VALUE'. #VALUE! #VALUE! 

Flag 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

FLAG-HIGH 

#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 

Reviewed by: 7 o,,e.7/sft; .. 

Historical Control Limits -- +/-7.5% of Average of 30Data Points. JP 02/10/17 

Printed 7/5/17 6:57,AM 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
81 (05) 
82 (06) 

I 
83 (07) ' 

84 (08) 
C1 (09) 
C2 (10) 
C3 (11) 
C4 (12) /j 
D1 (13) 
D2 (14) 
D3 (15) 
D4 (16) 

Printed 7/5/176:57 AM 
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ALS Laboratory Group - Fort Collins 

QUALITY ASSURANCE SUMMARY SHEET 

PAR W.O. # I BATCH ,{;,/r6 P::-Ufl-) ~/<.Of?otz_if Of-JAL. 
TEST {i£Pl'---fA-U- Coul-J"fER 

METHOD_~~~-t====_f>~·~~~·---
SOP/REV (PREP) __ -_____ _ 

SOP/REV (ANAL) __ 3:...1......=.V_H_:__ __ _ 

Briefly document any QA or other problems or deviations associated with the analysis of 
samples. Problems could result from: log-in, color, odor, dilution, consistency, 
·scheduling, equipment, or instrumentation, or may include documentation of minor 
deviations necessary due to unique DQO's or sample characteristics. 

Daily Background Checks are not necessary, and therefore riot performed, the day 
following the Weekly Background Calibration. The results of the Weekly Background 
Calbration will be used as that day's Daily Background Check. If the Weekly Background 
Calibration is outside the established control limits for a detector, the Weekly Background 
Calibration will be performed a second time and will be considered as the second Daily 
Background Check for that day. 

DATE <J8 -()5-0g 

DATE OK/os-lD9 

376920 FORM 302r6.doc (4/22/04) 
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Detector 
ID Eff. 

A1 (01) 0.2187 
A2 (02) 0.2068 
A3 (03) 0.2251 
A4 (04) 0.2235 
B1 (05) 0.2250 
82 (06) 0.2343 
B3 (07) 0.2309 
B4 (08) 0.2200 
C1 (09) 0.2066 
C2 (10) 0.2162 
C3 (11) 0.2261 
C4 (12) 0.2070 
D1 (13) #VALUEf 
D2 (14) #VALUE! 
D3 (15) #VALUE! 
U4 (15) tt'..'.l\._lJ~! 

LB4100-A Daily Instrument Performance Check 
Efficiency Determinations 

Alpha Beta 
LCL UCL Flag Eff. LCL UCL 

0.1979 0.2300 PASS 0.2268 0.2088 0.2426 
0.1918 0.2229 PASS 0.2296 0.2077 0.2414 
0.2064 0.2399 PASS 0.2303 0.2145 0.2492 
0.2084 0.2421 PASS 0.2346 0.2166 0.2518 
0.2064 0.2399 PASS 0.2423 0.2220 0.2580 
0.2124 0.2468 PASS 0.2491 0.2291 0.2663 
0.1937 0.2352 PASS 0.2287 0.2051 0.2387 
0.2003 0.2328 PASS 0.2127 0.1998 0.2322 
0.1911 0.2221 PASS 0.2434 0.2198 0.2554 
0.1997 0.2320 PASS 0.2399 0.2225 0.2586 
0.2004 0.2329 PASS 0.2327 0.2144 0.2492 
0.1908 0.2217 PASS 0.2728 0.2325 0.2702 

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 
#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 
#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 
#VALUE! #VALUE! #VALUE! 1A7Aill8 WAWE! #VALUE! 

Detector 
Flag ID 
PASS A1 (01) 
PASS A2 (02) 
PASS A3 (03) 
PASS A4 (04) 
PASS 81 (05) 
PASS 82 (06) 
PASS 83 (07) 
PASS 84 (08) 
PASS C1 (09) 
PASS C2 (10) 
PASS C3 (11) 

FLAG-HIGH C4 (12) 
#VALUE! D1 (13) 

i M. (56~ 
#VALUE! D2 (14) 
#VALUE! D3 (15) 
#VALUE! U<i (15) 

Reviewed by: ~ l O Date: 3-JJJ_r;f 
Historical Control Limits - +/-7.5% of Average of 30Data Points. JP 02/10/17 

Printed 7/6/17 8:39 AM Printed 7/6/178:39 AM 
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Detector 
ID CPM 

A1 (01) 0.133 
A2 (02) 0.150 
A3 (03) 0.150 
A4 (04) 0.167 
81 (05) 0.100 
82 (06) 0.150 
83 (07) 0.217 
84 (08) 0.233 
C1 (09) 0.133 
C2 (10) 0.167 
C3 (11) 0.133 
C4 (12) 0.150 
01 (13) #REF! 
02 (14) #REF! 
03 (15) #REF! 
04 (16) #REF! 

LB4100-A Dally Instrument Calibration and Check 
Background Determinations 

Alpha Beta 
LCL UCL Flag CPM LCL 

-0.0124 0.2604 PASS 2.500 1.432 
0.0041 0.3119 PASS 2.250 1.619 
-0.0305 0.1845 PASS 2.150 1.544 
-0.0262 0.2062 PASS 1.783 1.452 
-0.0282 0.1962 PASS 1.617 1.347 
-0.0240 0 2160 PASS 1.650 1.368 
0.0072 0 3208 PASS 2.183 1.360 
0.0545 0.4395 PASS 1.917 1.221 
-0.0209 0.2289 PASS 2.517 1.611 
0.0005 0.3015 PASS 1.783 1.226 
-0.0225 0.2225 PASS 1.967 1.216 
0.0010 0.3030 PASS 2.233 1.471 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REFI #REF! #REF! 
#REF! #REF! #REFI #REF! #REF! 

Detector 
UCL Flag ID 
2.520 PASS A1 (01 
2.765 PASS A2(02 
2.668 PASS A3(03 
2.548 PASS A4(04 
2.409 PASS 81 (05 
2.436 PASS 82 (06) 
2.426 PASS 83 (07) 
2.241 PASS B4 (08) 
2.755 PASS C1 (09 
2.246 PASS C2 (10 
2.234 PASS C3 (11 
2.573 PASS C4(12 
#REF! #REF! 01 (13 
#REF! #REFI 02(14 
#REF! #REF! 03 (15) 
#REF! #REF! 04 (16 

Reviewed by: J\.C 6 Date: 3#/J'J 
Control Limits established from previousweekly background determinations 

Weekly 8kg File: BKA0704W Date: 7/4/17 Analyst: JP 
0 1/0/00 0 

Printed 7/6/17 9:51 AM 

\ 
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LB4100-C 
Dally Instrument Performance Check-Efficiency Determination 

Detector Alpha Beta 
ID Eff. LCL UCL Flag Eff. LCL UCL Flag 

A1 (01) 0.1989 0.1783 0.2179 PASS 0.3832 0.3497 0.4274 PASS 
A2 (02) 0.2086 0.1854 0.2266 PASS 0.3882 0.3493 0.4270 PASS 
A3 (03) 0.2109 0.1917 0.2343 PASS 0.3969 0.3545 0.4333 PASS 
A4 (04) 0.2096 0.1856 0.2269 PASS 0.3872 0.3481 0.4254 PASS 
81 (05) 0.2335 0.2075 0.2536 PASS 0.4044 0.3709 0.4533 PASS 
82 (06) 0.1984 0.1734 0.2120 PASS 0.3781 0.3321 0.4060 PASS 

83 (07) 0.2190 0.1961 0.2396 PASS 0.3944 0.3616 0.4419 PASS 
84 (OB) 0.2135 0.1928 0.2357 PASS 0.3938 0.3566 0.4359 PASS 
C1 (09) 0.2107 0.1913 0.2338 PASS 0.4040 0.3617 0.4421 PASS 
C2 (10) 0.2192 0.1966 0.2403 PASS 0.3992 0.3688 0.4507 PASS 

C3 (11) 0.2124 0.1886 0.2305 PASS 0.3957 0.3594 0.4392 PASS 

C4 (12) 0.2225 0.1972 0.2410 PASS 0.4080 0.3660 0.4473 PASS 
01 (13) 0.2205 0.1909 0.2333 PASS 0.3980 0.3517 0.4298 PASS 
D2 (14) 0.2231 0.1914 0.2340 PASS 0.3942 0.3534 0.4319 PASS 
03 (15) 0.2249 0.1933 0.2362 PASS 0.3744 0.3543 0.4330 PASS 
04 (16) 0.2236 0.1980 0.2420 PASS 0.3911 0.3581 0.4377 PASS 

Reviewed by: ~ o • .d2do 
Interim Control Limits - +/-10% of average from last 5 data points 

Established: 06/0B/17 mh 

Printed 6/28/2017 7:15 AM 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
B1 (05) 
B2 (06) 
B3 (07) 
84 (08) 
C1 (09) 
C2 (10) 
C3 (11) 
C4 (12) 
D1 (13) 
D2 (14) 
D3 (15) 
04 (16) 
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Detector Alpha 
ID CPM LCL 

A1 (01) 0.183 -0.026 
A2 (02) 0.133 -0.026 
A3 (03) 0.183 -0.021 
A4 (04) 0.233 -0.027 
81 (05) 0.200 ·0.026 
82 (06) 0.150 -0.014 
B3 (07) 0.067 -0.024 
B4 (08) 0.133 -0.013 
C1 (09) 0.150 ·0.017 
C2 (10) 0.100 ·0.011 
C3 (11) 0.117 ·0.024 
C4 (12) 0.100 -0.011 
D1 (13) 0.100 -0.021 
02 (14) 0.117 -0.015 
03 (15) 0.100 ·0.009 
D4 (16) 0.150 -0.011 

LB4100-C 

Dally Instrument Performance Checks 
Background Checks 

Beta 
UCL Flag CPM LCL 
0.206 PASS 1.517 1.106 
0.206 PASS 1.733 1.017 
0.227 PASS 1.517 1.066 
0.205 FLAG-HIGH 1.650 1.066 
0.208 PASS 1.617 1.136 
0.254 PASS 1.917 1.217 
0.216 PASS 1.933 1.148 
0.257 PASS 2.033 1.194 
0.245 PASS 1.833 1.207 
0.263 PASS 1.717 1.210 
0.214 PASS 1.550 1.195 
0.265 PASS 2.750 1.919 
0.229 PASS 1.917 1.170 
0.251 PASS 1.550 1.045 
0.273 PASS 1.600 1.123 
0.265 PASS 2.350 1.932 

Detector 
UCL Flag ID 
2.084 PASS A1 (01) 
1.963 PASS A2 (02) 
2.030 PASS A3 (03) 
2.030 PASS A4 (04) 
2.124 PASS B1 (05) 
2.235 PASS B2 (06) 
2.142 PASS B3 (07) 
2.204 PASS B4 (08) 
2.221 PASS C1 (09) 
2.224 PASS C2 (10) 
2.205 PASS C3 (11) 
3.153 PASS C4 (12) 
2.170 PASS 01 (13) 
2.001 PASS 02 (14) 
2.107 PASS 03 (15) 
3.170 PASS D4 (16) 

Reviewed by: -J ~ Date: ~f 

Control Limils established from previous weekly background determinalions. 
Weekly Background File: BKC0621W Date: 6/21/2017 Analyst: JP 

BKC0622W 6/22/2017 JP 
0 1/0/1900 0 

Printed 6/28/2017 B:20 AM 

.~w-
~ V-C,(:J{l/b fP( 
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Detector 
ID CPM 

A1 (01) #REF! 
A2 (02) #REF! 
A3 (03) #REF! 
A4 (04) 0.117 
81 (05) #REF! 
82 (06) #REF! 
83 (07) #REF! 
84 (08) #REF! 
C1 (09) #REF! 
C2 (10) #REF! 
C3 (11) #REF! 
C4 (12) #REF! 
D1 (13) #REF! 
D2 (14) #REF! 
03 (15) #REF! 
04 (16) #REF! 

LB4100-C 

Dally Instrument Performance Checks 
Background Checks 

Alpha Beta 
LCL UCL Flag CPM LCL 

#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
-0.027 0.205 PASS 1.383 1.066 
#REF! #REFJ #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 
#REF! #REF! #REF! #REF! #REF! 

UCL 
#REF! 
#REF! 
#REF! 
2.030 
#REF! 
#REF! 
#REF! 
#REFJ 
#REF! 
#REF! 
#REF! 
#REF! 
#REF! 
#REF! 
#REF! 
#REF! 

7,.c.f? Reviewed by: ______ ....;.. _____________ _ Date: 

Control Limits established from previous weekly background determinations. 
Weekly Background File: BKC0621W Date: 6/21/2017 Analyst: JP 

8KC0622W 6/22/2017 JP 
0 1/0/1900 0 

BKC0628A.XLD Printed 6/28/2017 9:31 AM 

Detector 
Flag ID 

#REF! A1 (01) 
#REF! A2 (02) 
#REF! A3 (03) 
PASS A4 (04) 
#REF! 81 (05) 
#REF! 82 (06) 
#REF! B3 (07) 
#REF! 84 (08) 
#REF! C1 (09) 
#REF! C2 (10) 
#REF! C3(11) 
#REF! C4 (12) 
#REF! D1 (13) 
#REF! D2 (14) 
#REF! D3 (15) 
#REF! 04 (16) 

6.Mt:r 
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LB4100-C 
Daily Instrument Performance Check-Efficiency Determination 

Detector Alpha Beta Detector 
ID Eff. LCL UCL Flag Eff. LCL UCL Flag ID 

A1 (01) 0.1996 0.1783 0.2179 PASS 0.3878 0.3497 0.4274 PASS A1 (01) 
A2 (02) 0.2073 0.1854 0.2266 PASS 0.3858 0.3493 0.4270 PASS A2 (02) 
A3 (03) 0.2180 0.1917 0.2343 PASS 0.3957 0.3545 0.4333 PASS A3 (03) 
A4 (04) 0.2078 0.1856 0.2269 PASS 0.3872 0.3481 0.4254 PASS A4 (04) 
B1 (05) 0.2278 0.2075 0.2536 PASS 0.4140 0.3709 0.4533 PASS B1 (05) 
B2 (06) 0.1986 0.1734 0.2120 PASS 0.3702 0.3321 0.4060 PASS B2 (06) 
B3 (07) 0.2159 0.1961 0.2396 PASS 0.4028 0.3616 0.4419 PASS B3 (07) 
B4 (08) 0.2122 0.1928 0.2357 PASS 0.3993 0.3566 0.4359 PASS B4 (08) 
C1 (09) 0.2129 0.1913 0.2338 PASS 0.3937 0.3617 0.4421 PASS C1 (09) 
C2 (10) 0.2200 0.1966 0.2403 PASS 0.4059 0.3688 0.4507 PASS C2 (10) 
C3 (11) 0.2123 0.1886 0.2305 PASS 0.3926 0.3594 0.4392 PASS C3 (11) 
C4 (12) 0.2285 0.1972 0.2410 PASS 0.4017 0.3660 0.4473 PASS C4 (12) 
D1 (13) 0.2232 0.1909 0.2333 PASS 0.3957 0.3517 0.4298 PASS D1 (13) 
D2 (14) 0.2173 0.1914 0.2340 PASS 0.3921 0.3534 0.4319 PASS D2 (14) 
D3 (15) 0.2277 0.1933 0.2362 PASS 0.3783 0.3543 0.4330 PASS D3 (15) 
D4 (16) 0.2274 0.1980 0.2420 PASS 0.3877 0.3581 0.4377 PASS D4 (16) 

Reviewed by: JP Date:~ lz q/17 
Interim Control Limits -- +/-10% of average from last 5 data points 

Established: 06/08/17 mh 

Printed 6/29/2017 6:46 AM 

, ~r-.· • 1 ~- ••• • .• , -.. -t . .. .. \ , . _ . • 
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Detector Alpha 
ID CPM LCL 

A1 (01) 0.067 -0.026 
A2 (02) 0.167 -0.026 
A3 (03) 0.167 -0.021 
A4 (04) 0.100 -0.027 
81 (05) 0.167 -0.026 
82 (06) 0.200 -0.014 
83 (07) 0.117 -0.024 
84 (08) 0.067 -O.Q13 
C1 (09) 0.100 -0.017 
C2 (10) 0.183 -0.011 
C3 (11) 0.033 -0.024 
C4 (12) 0.233 -0.011 
D1 (13) 0.150 -0.021 
D2 (14) 0.133 -0.015 
D3 (15) 0.217 -0.009 
D4 (16) 0.083 -0.011 

LB4100-C 

Daily Instrument Performance Checks 
Background Checks 

Beta 
UCL Flag CPM LCL 
0.206 PASS 1.667 1.106 
0.206 PASS 1.683 1.017 
0.227 PASS 1.717 1.066 
0.205 PASS 1.517 1.066 
0.208 PASS 1.517 1.136 
0.254 PASS 1.650 1.217 
0.216 PASS 1.683 1.148 
0.257 PASS 1.867 1.194 
0.245 PASS 1.967 1.207 
0.263 PASS 1.633 1.210 
0.214 PASS 1.767 1.195 
0.265 PASS 2.650 1.919 
0.229 PASS 1.800 1.170 
0.251 PASS 1.683 1.045 
0.273 PASS 1.883 1.123 
0.265 PASS 3.033 1.932 

UCL Flag 
2.084 PASS 
1.963 PASS 
2.030 PASS 
2.030 PASS 
2.124 PASS 
2.235 PASS 
2.142 PASS 
2.204 PASS 
2.221 PASS 
2.224 PASS 
2.205 PASS 
3.153 PASS 
2.170 PASS 
2.001 PASS 
2.107 PASS 
3.170 PASS 

Reviewed by: F Oate{obq/ fJ 

Control Limits established from previous weekly background determinations. 
Weekly Background File: BKC0621W Date: 6/21/2017 Analyst: JP 

BKC0622W 6/22/2017 JP 
0 1/0/1900 0 

Printed 6/29/2017 7:56 AM 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
81 (05) 
82 (06) 
83 (07) 
84 (08) 
C1 (09) 
C2 (10) 
C3 (11) 
C4 (12) 
D1 (13) 
D2 (14) 
D3 (15) 
D4 (16) 
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LB4100-C 
Daily Instrument Performance Check-Efficiency Determination 

Detector Alpha Beta 
ID Eff. LCL UCL Flag Eff. LCL UCL Flag 

A1 (01) 0.1977 0.1783 0.2179 PASS 0.3883 0.3497 0.4274 PASS 
A2 (02) 0.2043 0.1854 0.2266 PASS 0.3830 0.3493 0.4270 PASS 
A3 (03) 0.2148 0.1917 0.2343 PASS 0.3931 0.3545 0.4333 PASS 
A4 (04) 0.2075 0.1856 0.2269 PASS 0.3897 0.3481 0.4254 PASS 
81 (05) 0.2285 0.2075 0.2536 PASS 0.4167 0.3709 0.4533 PASS 
82 (06) 0.1974 0.1734 0.2120 PASS 0.3753 0.3321 0.4060 PASS 
83 (07) 0.2212 0.1961 0.2396 PASS 0.3984 0.3616 0.4419 PASS 
84 (08) 0.2116 0.1928 0.2357 PASS 0.3986 0.3566 0.4359 PASS 
C1 (09) 0.2100 0.1913 0.2338 PASS 0.3934 0.3617 0.4421 PASS 
C2 (10) 0.2187 0.1966 0.2403 PASS 0.4063 0.3688 0.4507 PASS 
C3 (11) 0.2180 0.1886 0.2305 PASS 0.3925 0.3594 0.4392 PASS 
C4 (12) 0.2166 0.1972 0.2410 PASS 0.4070 0.3660 0.4473 PASS 
01 (13) 0.2184 0.1909 0.2333 PASS 0.3988 0.3517 0.4298 PASS 
02(14) 0.2171 0.1914 0.2340 PASS 0.3874 0.3534 0.4319 PASS 
03 (15) 0.2267 0.1933 0.2362 PASS 0.3809 0.3543 0.4330 PASS 
04 (16) 0.2263 0.1980 0.2420 PASS 0.3936 0.3581 0.4377 PASS 

Reviewed by: JP 0a,.J)sl I/ 
Interim Control Limits -- +/-10% of average from last 5 data points 

Established: 06/08/17 mh 

Printed 7/3/2017 6:21 AM 

..... .. . .. -,, 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
81 (05) 
82 (06) 
83 (07) 
84 (08) 
C1 (09) 
C2 (10) 
C3 (11) 
C4 (12) 
01 (13) 
02 (14) 
03 (15) 
04 (16) 
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Detector Alpha 
ID CPM LCL 

A1 (01) 0.167 -0.026 
A2 (02) 0.100 -0.026 
A3 (03) 0.083 -0.021 
A4 (04) 0.133 -0.027 
B1 (05) 0.117 -0.026 
B2 (06) 0.150 -0.014 
B3 (07) 0.167 -0.024 
B4 (08) 0.133 -0.013 
C1 (09) 0.083 -0.017 
C2 (10) 0.100 -0.011 
C3 (11) 0.133 -0.024 
C4 (12) 0.133 -0.011 
01 (13) 0.150 -0.021 
02 (14) 0.117 -0.015 
03 (15) 0.117 -0.009 
04 (16) 0.117 -0.011 

LB4100-C 
Daily Instrument Performance Checks 

Background Checks 

Beta 
UCL Flag CPM LCL 
0.206 PASS 1.600 1.106 
0.206 PASS 1.467 1.017 
0.227 PASS 1.700 1.066 
0.205 PASS 1.733 1.066 
0.208 PASS 1.950 1.136 
0.254 PASS 1.733 1.217 
0.216 PASS 1.383 1.148 
0.257 PASS 2.000 1.194 
0.245 PASS 1.733 1.207 
0.263 PASS 2.050 1.210 
0.214 PASS 1.633 1.195 
0.265 PASS 2.833 1.919 
0.229 PASS 1.567 1.170 
0.251 PASS 1.650 1.045 
0.273 PASS 1.800 1.123 
0.265 PASS 2.133 1.932 

UCL Flag 
2.084 PASS 
1.963 PASS 
2.030 PASS 
2.030 PASS 
2.124 PASS 
2.235 PASS 
2.142 PASS 
2.204 PASS 
2.221 PASS 
2.224 PASS 
2.205 PASS 
3.153 PASS 
2.170 PASS 
2.001 PASS 
2.107 PASS 
3.170 PASS 

Reviewed by: 7 Date]li/o 

Control Limits established from previous weekly background determinations. 
Weekly Background File: BKC0621W Date: 6/21/2017 Analyst: JP 

BKC0622W 6/22/2017 JP 
0 1/0/1900 0 

Printed 7/3/2017 7:36 AM 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
B1 (05) 
B2 (06) 
B3 (07) 
B4 (08) 
C1 (09) 
C2 (10) 
C3 (11) 
C4 (12) 
01 (13) 
02 (14) 
03 (15) 
04 (16) 
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LB4100-C 
Daily Instrument Performance Check-Efficiency Determination 

Detector Alpha Beta 
ID Eff. LCL UCL Flag Eff. LCL UCL Flag 

A1 (01) 0.2065 0.1783 0.2179 PASS 0.3801 0.3497 0.4274 PASS 
A2 (02) 0.2052 0.1854 0.2266 PASS 0.3822 0.3493 0.4270 PASS 
A3 (03) 0.2124 0.1917 0.2343 PASS 0.4024 0.3545 0.4333 PASS 
A4 (04) 0.2026 0.1856 0.2269 PASS 0.3842 0.3481 0.4254 PASS 
81 (05) 0.2302 0.2075 0.2536 PASS 0.4065 0.3709 0.4533 PASS 
82 (06) 0.1940 0.1734 0.2120 PASS 0.3690 0.3321 0.4060 PASS 
83 (07) 0.2172 0.1961 0.2396 PASS 0.4091 0.3616 0.4419 PASS 
84 (08) 0.2160 0.1928 0.2357 PASS 0.3938 0.3566 0.4359 PASS 
C1 (09) 0.2090 0.1913 0.2338 PASS 0.3973 0.3617 0.4421 PASS 
C2 (10) 0.2189 0.1966 0.2403 PASS 0.4050 0.3688 0.4507 PASS 
C3 (11) 0.2075 0.1886 0.2305 PASS 0.3918 0.3594 0.4392 PASS 
C4 (12) 0.2233 0.1972 0.2410 PASS 0.4079 0.3660 0.4473 PASS 
D1 (13) 0.2206 0.1909 0.2333 PASS 0.4015 0.3517 0.4298 PASS 
D2 (14) 0.2175 0.1914 0.2340 PASS 0.4005 0.3534 0.4319 PASS 
D3 (15) 0.2216 0.1933 0.2362 PASS 0.3804 0.3543 0.4330 PASS 
D4 (16) 0.2248 0.1980 0.2420 PASS 0.3873 0.3581 0.4377 PASS 

Reviewed by: 'JV Date] Jy}i 7 

Interim Control Limits -- +/-10% of average from last 5 data points 
Established: 06/08/17 mh 

Printed 7/4/2017 6:22 AM 

, , •• . ,I -~ ": ·~ "I'.' ~- .··, 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
81 (05) 
82 (06) 
83 (07) 
84 (08) 
C1 (09) 
C2 (10) 
C3 (11) 
C4 (12) 
D1 (13) 
D2 (14) 
D3 (15) 
D4 (16) 
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Detector Alpha 
ID CPM LCL 

A1 (01) 0.050 -0.026 
A2 (02) 0.133 . -0.026 
A3 (03) 0.117 -0.021 
A4 (04) 0.117 -0.027 
B1 (05) 0.117 -0.026 
B2 (06) 0.200 -0.014 
B3 (07) 0.133 -0.024 
B4 (08) 0.100 -0.013 
C1 (09) 0.217 -0.017 
C2 (10) 0.183 -0.011 
C3 (11) 0.083 -0.024 
C4 (12) 0.150 -0.011 
D1 (13) 0.133 -0.021 
D2 (14) 0.083 -0.015 
D3 (15) 0.200 -0.009 
D4 (16) 0.200 -O.Q11 

LB4100-C 

Daily Instrument Performance Checks 
Background Checks 

Beta 
UCL Flag CPM LCL 
0.206 PASS 1.867 1.106 
0.206 PASS 1.283 1.017 
0.227 PASS 1.350 1.066 
0.205 PASS 1.733 1.066 
0.208 PASS 1.450 1.136 
0.254 PASS 1.867 1.217 
0.216 PASS 2.000 1.148 
0.257 PASS 1.683 1.194 
0.245 PASS 1.400 1.207 
0.263 PASS 1.833 1.210 
0.214 PASS 1.567 1.195 
0.265 PASS 2.933 1.919 
0.229 PASS 1.667 1.170 
0.251 PASS 1.650 1.045 
0.273 PASS 1.533 1.123 
0.265 PASS 2.433 1.932 

UCL Flag 
2.084 PASS 
1.963 PASS 
2.030 PASS 
2.030 PASS 
2.124 PASS 
2.235 PASS 
2.142 PASS 
2.204 PASS 
2.221 PASS 
2.224 PASS 
2.205 PASS 
3.153 PASS 
2.170 PASS 
2.001 PASS 
2.107 PASS 
3.170 PASS 

REMewed by, <JP Date,wb 
Control Limits established from previous weekly background determinations. 
Weekly Background File: BKC0621W Date: 6/21/2017 Analyst: JP 

BKC0622W 6/22/2017 JP 
0 1/0/1900 0 

Printed 7/4/2017 7:42 AM 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
B1 (05) 
B2 (06) 
B3 (07) 
B4 (08) 
C1 (09) 
C2 (10) 
C3 (1 1) 
C4 (12) 
D1 (13) 
D2 (14) 
D3 (15) 
D4 (16) 
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LB4100-C 
Daily Instrument Performance Check-Efficiency Determination 

Detector Alpha Beta 
ID Eff. LCL UCL Flag Eff. LCL UCL Flag 

A1 (01) 0.1929 0.1783 0.2179 PASS 0.3834 0.3497 0.4274 PASS 
A2 (02) 0.2076 0.1854 0.2266 PASS 0.3855 0.3493 0.4270 PASS 
A3 (03) 0.2095 0.1917 0.2343 PASS 0.3883 0.3545 0.4333 PASS 
A4 (04) 0.2063 0.1856 0.2269 PASS 0.3878 0.3481 0.4254 PASS 
B1 (05) 0.2271 0.2075 0.2536 PASS 0.4070 0.3709 0.4533 PASS 
B2 (06) 0.1944 0.1734 0.2120 PASS 0.3745 0.3321 0.4060 PASS 
B3 (07) 0.2192 0.1961 0.2396 PASS 0.3960 0.3616 0.4419 PASS 
B4 (08) 0.2122 0.1928 0.2357 PASS 0.3950 0.3566 0.4359 PASS 
C1 (09) 0.2095 0.1913 0.2338 PASS 0.3902 0.3617 0.4421 PASS 
C2 (10) 0.2156 0.1966 0.2403 PASS 0.4059 0.3688 0.4507 PASS 
C3 (11) 0.2131 0.1886 0.2305 PASS 0.3892 0.3594 0.4392 PASS 
C4 (12) 0.2231 0.1972 0.2410 PASS 0.4076 0.3660 0.4473 PASS 
D1 (13) 0.2237 0.1909 0.2333 PASS 0.3954 0.3517 0.4298 PASS 
D2 (14) 0.2170 0.1914 0.2340 PASS 0.3912 0.3534 0.4319 PASS 
D3 (15) 0.2226 0.1933 0.2362 PASS 0.3772 0.3543 0.4330 PASS 
D4 (16) 0.2243 0.1980 0.2420 PASS 0.3886 0.3581 0.4377 PASS 

Reviewed by: Jr Date: 71 ?;/, 7 

Interim Control Limits -- +/-10% of average from last 5 data points 
Established: 06/08/17 mh 

Printed 7/5/2017 6:55 AM 

Detector 
ID 

A1 (01) 
A2 (02) 
A3 (03) 
A4 (04) 
B1 (05) 
B2 (06) 
B3 (07) 
B4 (08) 
C1 (09) 
C2 (10) 
C3 (11) 

C4 (12) 
D1 (13) 
D2 (14) 
D3 (15) 
D4 (16) 
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ALS Laboratory Group - Fort Collins 

QUALITY ASSURANCE SUMMARY SHEET 

PAR W.O. # I BATCH ,{;,/r6 P::-Ufl-) ~/<.Of?otz_if Of-JAL. 
TEST {i£Pl'---fA-U- Coul-J"fER 

METHOD_~~~-t====_f>~·~~~·---
SOP/REV (PREP) __ -_____ _ 

SOP/REV (ANAL) __ 3:...1......=.V_H_:__ __ _ 

Briefly document any QA or other problems or deviations associated with the analysis of 
samples. Problems could result from: log-in, color, odor, dilution, consistency, 
·scheduling, equipment, or instrumentation, or may include documentation of minor 
deviations necessary due to unique DQO's or sample characteristics. 

Daily Background Checks are not necessary, and therefore riot performed, the day 
following the Weekly Background Calibration. The results of the Weekly Background 
Calbration will be used as that day's Daily Background Check. If the Weekly Background 
Calibration is outside the established control limits for a detector, the Weekly Background 
Calibration will be performed a second time and will be considered as the second Daily 
Background Check for that day. 

DATE <J8 -()5-0g 

DATE OK/os-lD9 

376920 FORM 302r6.doc (4/22/04) 
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LB4100-C 
Daily Instrument Performance Check-Efficiency Determination 

Detector Alpha Beta Detector 
ID Eff. LCL UCL Flag Eff. LCL UCL Flag ID 

A1 (01) 0.1992 0.1783 0.2179 PASS 0.3847 0.3497 0.4274 PASS A1 (01) 
A2 (02) 0.2110 0.1854 0.2266 PASS 0.3869 0.3493 0.4270 PASS A2 (02) 
A3 (03) 0.2141 0.1917 0.2343 PASS 0.3932 0.3545 0.4333 PASS A3 (03) 
A4 (04) 0.2092 0.1856 0.2269 PASS 0.3933 0.3481 0.4254 PASS A4 (04) 
81 (05) 0.2255 0.2075 0.2536 PASS 0.4160 0.3709 0.4533 PASS 81 (05) 
82 (06) 0.1961 0.1734 0.2120 PASS 0.3691 0.3321 0.4060 PASS 82 (06) 
83 (07) 0.2169 0.1961 0.2396 PASS 0.3989 0.3616 0.4419 PASS 83 (07) 
84 (08) 0.2147 0.1928 0.2357 PASS 0.3985 0.3566 0.4359 PASS 84 (08) 
C1 (09) 0.2103 0.1913 0.2338 PASS 0.3943 0.3617 0.4421 PASS C1 (09) 
C2 (10) 0.2202 0.1966 0.2403 PASS 0.4107 0.3688 0.4507 PASS C2 (10) 
C3(11) 0.2111 0.1886 0.2305 PASS 0.4052 0.3594 0.4392 PASS C3 (11) 
C4 (12) 0.2212 0.1972 0.2410 PASS 0.4068 0.3660 0.4473 PASS C4 (12) 
01 (13) 0.2174 0.1909 0.2333 PASS 0.4002 0.3517 0.4298 PASS 01 (13) 
02 (14) 0.2202 0.1914 0.2340 PASS 0.3986 0.3534 0.4319 PASS 02 (14) 
D3 (15) 0.2199 0.1933 0.2362 PASS 0.3765 0.3543 0.4330 PASS 03 (15) 
D4 (16) 0.2230 0.1980 0.2420 PASS 0.3934 0.3581 0.4377 PASS D4 (16) 

Reviewed by: ) le./;? Date: ~1 
Interim Control Limits -- +/-10% of average from last 5 data points 

Established: 06/08/17 mh 

Printed 7/6/2017 8:29 AM 
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Detector 
ID CPM LCL 

A1 (01) 0.167 -0.025 
A2 (02) 0.100 -0.015 
A3 (03) 0.200 -0.018 
A4 (04) 0.150 -0.015 
B1 (05) 0.133 -0.018 
B2 (06) 0.267 -0.009 
B3 (07) 0.183 -0.010 
84 (OB) 0.133 -0.012 
C1 (09) 0.200 -0.015 
C2 (10) 0.150 -0.007 
C3 (11) 0.133 -0.017 
C4 (12) 0.100 0.011 
D1 (13) 0.100 -0.020 
D2 (14) 0.083 -0.018 
D3 (15) 0.133 -0.018 
D4 (16) 0.150 -0.019 

LB4100-C ' 
Dally Instrument Performance Checks 

Background Checks 

Alpha Beta 
UCL Flag CPM LCL 
0.213 PASS 1.200 1.128 
0.251 PASS 1.750 1.087 
0.240 PASS 1.400 1.058 
0.249 PASS 1.817 1.053 
0.238 PASS 1.717 1.027 
0.271 PASS 1.967 1.175 
0.268 PASS 1.717 1.069 
0.262 PASS 1.433 1.159 
0.253 PASS 1.783 USS 
0.277 PASS 1.933 1.208 
0.245 PASS 1.500 1.145 
0.333 PASS 2.883 1.825 
0.230 PASS 1.750 1.157 
0.240 PASS 1.350 1.126 
0.242 PASS 1.667 1.079 
0.235 PASS 2.433 1.693 

Detector 
UCL Flag ID 

2.114 PASS A1 (01) 
2.059 PASS A2. (02) 
2.018 PASS A3 (03) 
2.011 PASS A4 (04) 
1.975 PASS B1 (05) 
2.179 PASS B2 (06) 
2.033 PASS B3 (07) 
2.157 PASS 84 (OB) 
2.154 PASS C1 (09) 
2.222 PASS C2 (10) 
2.137 PASS C3 (11) 
3.033 PASS C4 (12) 
2.153 PASS D1 (13) 
2.112 PASS D2 (14) 
2.047 PASS D3 (15) 
2.863 PASS 04 (16) 

Reviewed by: 'JIC C, ' Dale: ]1#1 

Control Limits eslablished from previous weekly background determinations. 
Weekly Background File: BKC0704W Date: 7/4/2017 Analyst: JP 

0 1/0/1900 0 
o I 11011900 o 

Printed 7/6/2017 9:47 AM 



 
 

 
 

Gas Proportional Counter 
 

Instrument Calibration 
 

Initial Efficiency Calibration  
Standards Traceability 
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Instrument: LB4100-A 

Calibration: Gross Alpha (Am-241)- ringed planchet 
Gross Beta (Sr-90/Y-90)- ringed planchet 

Date of Calibration: Gross Alpha 12/05/2016 
Gross Beta 12/05/2016 

Efficiency Log Files: Am-241R-1 l/16 
Sr90R-1 l/16 

Efficiency Instrument Files: EAM1205A, B and C 
ESR1205A, B and C 

Source ID's: (Am-241 995.4095.10) 
(Sr-90/Y-90 777.3020.11) 

Detectors B2(6), Cl(9), C3(11) and Drawer D Off-Line 

c)ll <J7 ri) 1zl 16 

f;<p, rn I I /03/;2017 
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Instrument 
Plateaus 
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Unit Type: LB4100/W 
Date Performed: 11/3/1613:18 

FileName: PTA1103 

1 
:a: 0.9 
a. 0.8 
O 0.7 
~ 0.6 
.~ 0.5 
iu 0.4 e a.a 
~ 0.2 

0.1 
0 

Batch ID: PLATEAU CHECK 

Drawer A Plateau 

Unit Id: Orange 
Application Revision: B 
Application Version: Standard 

00000000000000000000000000000000 
OMIDmN~OO~~~OMIDmN~oo~~~OMIDmN~OO~~~OM 
~~~~oooooommmoooo~~~NNNMMMM~~~~~~mm 

~~~~~~~~~~~~~~~~~~~~~~ 

Detector Bias (volts) 

Optimum alpha beta simultaneous operating voltage: I 1402.5 

Optimum alpha only opera!°ing voltage: I 1120 

Beta slope at beta voltage 
Alpha slope at beta voltage 

Alpha slope at alpha voltage 

A1 
2.48% 
0.69% 
3.21% 

A2 
2.17% 
1.09% 
3.26% 

A3 
3.46% 
0.53% 
3.49% 

Printed 11 · 4/16 7:03 AM 

A4 
2.60% 
-0.62% 
2.70% 

()k :i' It /7),(, 
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" 

Unit Type: LB4100/W 
Date Perfonned: 11/3/16 13:18 

FileName: PTA 1103 

1 
:E 0.9 
a. 0.8 
O 0.7 
'g 0.6 
.!::! 0.5 
'ta 0.4 e o.3 
~ 0.2 

0.1 

Batch ID: PLATEAU CHECK 

Drawer B Plateau 

Unit Id: Orange 
Application Revision: B 
Application Version: Standard 

0 4-~-----="~:::::::::::.-..... """"""·,=:;:::::::::--~.-····~·-·--· 
00000000000000000000000000000000 
OMWmN~~-~~OMWmN~~-~~OMWmN~~-~~OM 
~~~~~~~mmmoooo---NNNMMMM~~~~~~WID 

'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" r 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'"" 'I"'""~~ 

Detector Bias (volts) 

Optimum alpha beta simultaneous operating voltage:! 1500 

Optimum alpha only operating voltage:! 1270 

Beta slope at beta voltage 
Alpha slope at beta voltage 

Alpha slope at alpha voltage 

B1 
1.06% 
0.00% 
0.84% 

82 
0.81% 
0.72% 
0.83% 

83 
1.70% 
1.22% 
1.99% 

Printed 11/4/16 7:03 AM 

B4 
2.57% 
1.58% 
3.07% 

Qvl 1 \\\1 \11o 
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Unit Type: LB4100/W 
Date Performed: 11/4/16 07:00 

FileName: PTA1104C 

Unit Id: Orange 
Application Revision: B 
Application Version: Standard 

Batch ID: DRAWER C PLATEAU 

1 
::E 0.9 
a. 0.8 
O 0.7 
~ 0.6 
.t::! 0.5 
~ 0.4 
t: 0.3 
~ 0.2 

Drawer C Plateau 

i. 
·:-::::-::~~ 

0.1 
0 ~-=-'"""~=t====i==...---.==;::::=::;::::::;:.__,__r--+-t--+-+--t--.JL+--+--t--+--+-_,__..-+-J-+--+~ 

00000000000000000000000000000000 

g~~~~~~m~~g~~~~~~N~~g~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~ 

Detector Bias (volts) 

Optimum alpha beta simultaneous operating voltage: I 1530 

Optimum alpha only operating voltage:! 1270 

Beta slope at beta voltage 
Alpha slope at beta voltage 

Alpha slope at alpha voltage 

C1 
2.80% 
2.88% 
2.92% 

C2 
0.60% 
2.32% 
1.27% 

C3 
1.61% 
-0.15% 
2.92% 

Printed 1114/161:22 PM 

C4 
0.38% 
-0.03% 
1.94% 

C)vl,~\1 \11, 
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35 

--•I·!'--·-- -

··. Date 
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'),,:r;;,.'.: 
';')(-~;:, . 

if 
1· 
I-'.'' t 

L 
Comments: 

PageNo,: - 468536 
-•c~~~t\~6Ihp~g~ · rvr-

soP 124f Ur:;'. J 
ALS, 

. . . . 

•Low Background GasFI9w :proportional Counter Log 
. . > Instru,ment:i,LB4l00A.? •· . . .. -

B 
B) 

Form 780r8.dl>c .. (6/23/06). 

· .. •ft' 

. ·· .·· -,,y)Hk.J,t 
Reviewe~dByID11te J f':.; .· •• _ 'o 
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Instrument 
ROis 
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I 

LB4100-A/W Sample Counting Parameters for LIMS 

Certainty requirement for MDA and flags 95% 

Batch Specific: 

Orange 

Drawer Specific: 

A 

B 

C 

D 

Detector Specific: 

A1 

A2 

A3 

A4 

81 

82 

B3 

84 

C1 
c2··. 

C3 

C4 

D1 

D2 

D3 

D4 

Maximum count time (min) 120.00 
Typical Residual Mass (mg) 80.00 
Typical Sample Volume (I) 1.00 

Event 

1 

Date/Time 

A1 

A2 

A3 

A4 

11/3/1613:18 

11/3/1613:18 

11 /4/16 7:00 

8/5/08 11 :19 

Date/Time 

11 /4/16 0:00 

11 /4/16 0:00 

11 /4/16 0:00 

11 /4/16 0:00 
11 /4/16 0:00 
11 /4/16 0:00 
11 /4/16 0:00 
11 /4/16 0:00 
11 /4/16 0:00 
11 /4/16 0:00 
11 /4/16 0:00 
11 /4/16 0:00 
5/2/13 0:00 
5/2/13 0:00 
5/2/13 0:00 
5/2/13 0:00 

Alpha 

eff. bkg. 
16.35% 0.142 

21.07% 0.125 

22.60% 0.1 

19.36% 0.141 

Recycle 

0 

Official Bias 

TRUE 1402.5 

TRUE 1500 

TRUE 1530 

TRUE 1500 

Official Threshold 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

TRUE 0.1 

MDA(pCi/1) 
3.958E-01 

3.055E-01 

2.635E-01 

3.464E-01 

Step 

0 

0 

0 

0 

bll 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Page 1 of 1 

Action level for flags (pCi/1) 
Activity Multiplier 

Mass Error(%) 
Volume Error(%) 

Beta 

eff. bkg. 
34.64% 2.098 

37.63% 2.008 

36.33% 2.117 

35.10% 2.019 

bUl all 

21.51 41.83 

24.68 47.05 

20.53 39.21 

21.8 40.51 

47.74 94.77 

53.65 100 

13.94 32.01 

11.52 27.44 

21.44 47.05 

67.57 100 

23.27 50.98 

88.44 100 

60.52 100 

60.52 100 

60.52 100 
60.52 100 

a. 13 
1.000E+OO 8.000E+OO I 
1.000E+OO 1.000E+OO I 

1.00% 
1.00% 

MDA (pCi/1) 
6.404E-01 

5.775E-01 

6.140E-01 

6.206E-01 

aUl Time 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 

100 120 
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Calibration 
Efficiencies 
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626 
627 

Am-241 
Sr-90 

Alpha 
Beta 

158153.25 5516.133 
10519.2 9993.46 

SOURCES.XLS 

99.29 
199.86 

Page 1 

25-0ct-11 
2-Dec-04 

ALS 
ALS 

Am241R-11/16 
Sr90R-11/16 
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Am-241 Ringed Planchet Efficiency Calibration 
LB4100-A 
Date: 
Source ID: 

12/5/2016 
626 

EFF _PAGE_A 

Det ID A1 I A2 I A3 I A4 
File Name EAM1205A EAM1205A EAM1205A EAM1205A 
Cnt Time 9.37 8.18 8.54 9.09 
Tot Cnts 10007 10005 10008 10021 
Bkg CPM 0.122 0.156 0.124 0.095 

CPM 1067.8609 1222.9491 1171.773 1102.32524 
Alpha EFF 0 .1951804 0 .2235269 0.2141731 0.20147968 
Beta EFF 0.0542093 0.0602494 0.0560625 0.05567783 
Efficiency 0.1952 I 0.2235 I 0.2142 I 0.2015 

Det ID C1 I C3 I C2 I C4 
File Name EAM1205B EAM1205B NA NA 

Cnt Time 9.23 7.9 NA NA 
Tot Cnts 10011 10012 NA NA 
Bkg CPM 0.124 0.115 NA NA 

CPM 1084.4914 1267.2268 NA NA 
Alpha EFF 0.1982201 0.2316199 NA NA 
Beta EFF 0.0604279 0.0655311 NA NA 
Efficiency o.1982 I 0.2316 I NA I NA 

l:\Oprtns\RAD\INST\GFP\Calibration\LB4100A\EFF _PAGE_A 

B1 I B2 I B3 I B4 
EAM12058 NA EAM 1205B EAM 1205B 

8.41 NA 8.13 9.02 
10013 NA 10002 10011 
0.105 NA 0.134 0.158 

1190.5014 NA 1230.1243 1109.709 
0.2175963 NA 0.2248384 0.2028293 
0.0595029 NA 0.0649517 0.0524124 

0.2176 I NA I 0.2248 I 0.2028 

D1 
I 

D2 
I 

D3 I D4 
NA NA NA N.A. 
NA N.A. N.A. N.A. 
N.A. NA N.A. N.A. 
N.A. NA N.A. N.A. 
N.A. N.A. NA NA 
NA NA NA NA 
N.A. NA NA NA 
N.A. I N.A. I N.A. I N.A. 
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AM241 EFF.XLS 

A1 A2 A3 A4 81 B3 B4 C1 C3 
0 1 2 3 4 6 7 8 10 

offset 0 1 2 3 0 1 2 0 1 
NumRecs 1 1 1 1 1 1 1 1 1 
total time 9.37 8.18 8.54 9.09 8.41 8.13 9.02 9.23 7.9 

Alpha total counts 10007 10005 10008 10021 10013 10002 10011 10011 10012 
reduced chi #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
chi-square #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
CPM 1067.861 1222.949 1171.773 1102.325 1190.501 1230.124 1109.709 1084.491 1267.227 
CPM var 228.0378 299.1226 274.5588 242.8115 283.3248 302.677 246.2257 235.149 321.0386 
Efficiency 0.19518 0.223527 0.214173 0.20148 0.217596 0.224838 0.202829 0.19822 0.23162 
archived ST 0.004468 0.005117 0.004902 0.004611 0.004981 0.005147 0.004643 0.004537 0.005302 
predicted S 0.001951 0.002235 0.002141 0.002013 0.002175 0.002248 0.002027 0.001981 0.002315 
actual STD #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Beta total counts 2799 2713 2639 2788 2754 2907 2603 3070 2846 
reduced chi #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
chi-square #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
CPM 296.5873 329.6336 306.7264 304.6217 325.5493 355.3606 286.7559 330.6101 358.5302 
CPM var 40.80585 51.54759 45.73599 43.15078 49.66325 56.76833 40.32317 47.10088 58.58162 
Efficiency 0.054209 0.060249 0.056063 0.055678 0.059503 0.064952 0.052412 0.060428 0.065531 
archived ST 0.001522 0.001702 0.001596 0.001564 0.001675 0.001806 0.001496 0.00166 0.00183 

predicted S 0.001028 0.00116 0.001095 0.001058 0.001137 0.001208 0.001031 0.001094 0.001231 

actual STD #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Page 1 
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Sr-90 Ringed Planchet Efficiency Calibration 
LB4100-A 
Date: 
Source ID: 

12/5/2016 
627 

Det ID 
File Name 
Cnt Time 
Tot Cnts 
Bkg CPM 

CPM 
Alpha EFF 
Beta EFF 
Efficiency 

Det ID 
File Name 
Cnt Time 
Tot Cnts 
Bkg CPM 

CPM 
Alpha EFF 
Beta EFF 
Efficiency 

A1 
ESR1205A 

3,21 
10018 
2.132 

3118.740274 
0.000982585 
0.416666305 

0.4167 

C1 
ESR1205C 

3.15 
10020 
2.001 

3178.951381 
0.001510299 
0.424710281 

0.4247 

l:\Oprtns\RAD\INST\GFP\Calibration\LB41 OOA\EFF _PAGE_A 

EFF_PAGE_A 

I A2 I A3 I A4 
ESR1205A ESR1205A ESR1205A 

3,16 3.07 3.04 
10044 10018 10010 
2,029 2.290 2.089 

3176.452013 3260.9022 3290.67416 
0,001416636 0.0016371 0.00112995 
0.424376642 0.4356593 0.43963682 

I 0.4244 I o.4357 I 0.4396 

I ESR~~05C I C2 I C4 
NA NA 

3.08 NA NA 
10009 NA NA 
1.723 NA NA 

3247.952325 NA NA 
0.001112434 NA NA 
0.433928859 NA NA 

I 0.4339 I NA I NA 

81 I 82 I 83 I 84 
ESR1205B NA ESR1205B ESR1205B 

3.02 NA 3.14 3.21 
10022 NA 10025 10018 
1.918 NA 2.204 1.825 

3316.62505 NA 3190.47116 3119.0473 
0,00215367 NA 0.0020244 0.0028923 
0.44310411 NA 0.42624984 0.4167075 

0.4431 I NA I 0.4262 I 0.4167 

D1 I D2 I D3 I D4 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA I NA I NA I NA 
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SR90EFF.XLS 

A1 A2 A3 A4 B1 B3 B4 C1 C3 
0 1 2 3 4 6 7 8 10 

offset 0 1 2 3 0 1 2 0 1 
NumRecs 1 1 1 1 1 1 1 1 1 
total time 3.21 3.16 3.07 3.04 3.02 3.14 3.21 3.15 3.08 

Alpha total counts 24 34 38 26 49 48 70 36 26 
reduced chi #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
chi-square #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
CPM 7.354636 10.60349 12.25385 8.457632 16.12017 15.15262 21.64885 11.30457 8.326558 
CPM var 2.334882 3.416636 4.047318 2.820775 5.399002 4.891854 6.841124 3.641303 2.748007 
Efficiency 0.000983 0.001417 0.001637 0.00113 0.002154 0.002024 0.002892 0.00151 0.001112 
archived ST 0.000205 0.000249 0.000271 0.000226 0.000313 0.000298 0.000354 0.000257 0.000223 
predicted S 0.000202 0.000245 0.000267 0.000223 0.000309 0.000293 0.000347 0.000253 0.00022 
actual STD #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Beta total counts 10018 10044 10018 10010 10022 10025 10018 10020 10009 
reduced chi #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
chi-square #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
CPM 3118.74 3176.452 3260.902 3290.674 3316.625 3190.471 3119.047 3178.951 3247.952 
CPM var 1946.221 2016.125 2127.774 2167.377 2200.13 2036.095 1946.221 2021.674 2111.13 
Efficiency 0.416666 0.424377 0.435659 0.439637 0.443104 0.42625 0.416708 0.42471 0.433929 
archived ST 0.010207 0.010393 0.010672 0.01077 0.010854 0.010441 0.010207 0.010403 0.01063 
predicted S 0.004164 0.004236 0.004354 0.004396 0.004427 0.004259 0.004165 0.004244 0.004338 
actual STD #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Page 1 
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'""'61:· 

Date rikl (c, S0P724rU 

ALS 
Low Background Gas Flow Proportional Counter Log 

Instrument: LB4100A 

Instrument Daily Response and Background Checks 

Daily Response Check . Background Check 
Det. Start 1 Status Start 2 Status Start 1 Status Start 2 · Status 

1 '~, p ~' fl / 

,2 

3 

4 

5 
·6 

7 

8 

9 
10 
11 . 

12 
I I 

13 6'- 0-
14 I 

15 

16 

Det. . 
Status .. 

i) . . 

. 

I 

0... 
p 

Ol 
p 
bl, 

Det =Detector; a= Alpha; 13 = Beta; P = Pass; H = High; L = Low; OL = Offline; R = Recount; W = Weekly; NP= Not Processed 

Weekly Background Calibration 

Current Calib. File ID W eel<ly Calib. Started Status File ID 

DrA 1"11/k ('201,(,) -DrB ''"-, 

Dr.C 

DrD ~-

Dr=Drawer 

Gas Supply 

P-10 Su P-10 Flow 

DrA 
Taruc 1 

DrB .. 
Tan1c2 

(j50 DrC • 
DrD 

'" / 
Comments: 

,,, 
468565 A Page No.: _____ _ Form 780r8.doc (6/23/06) 

\ ,. 
.\ 

. 

••• ,,, 
II 

• • .'-'; 

.,.,. 
···~··· 
t,;:"\ 

• 
••• ~ ,: ·. r· 

,.-•. , ... • I -"··· 

,-J 

. ' -y~~.· 

.•. 

··" 
':·: 

I 

....• ,· 
. ' - . . I 

. 

I 
·.·····-.... 

:-:.-i 

•• 
I 
I 

• 
ii 
;• 



114 of 328

11, 

11 

' I 
I 
1· 
• 
I 
I 

·,-', 

1: 
I 
. t", 

I 
I 
I 
I 
1. 

I 
I 
I 

',.· 

.· 

\ 

Date }&kl/(., 

Det. Samnle ID ._ ,.., -n ... L .1-·1t · 
l-f'' - , .. .,~ ~ J.{ V'" 
I· a.; .. ?I'. - -., 

i . ~ 

I~-, p. I 
q, •I , . . 

q · 11 (a').i 
t:L I 

a:., .. ", I : 

. \ . I ( I ' ) ;4q .. 1 
?.. 6'i~ '-t 
-i.. SSl - : 

·. . "'· 6E;f~- . 
C t;i~"l;,;.. .., c; ',4.-lc 
OJ -1 
\1 ' ' 

: --1t 
1.11.,.1 IJ IA/V1"'. ;.,.l..:tll. •~q,,' ~ . .,, 

· .. 

... 

;, 

. :.· 
... I· 
. 

··. 
.· 

1 .. 

/ 
/ 

/ 
/ 

/ 
,,7 

/ 
\. 

Comments: 

SOP 724rl.J 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrumenh LB4100A 

.. 

Count Dur. Start Analyst 

Batch Test . (min)"- Time Initials File ID - - ~/) .. r-,:,z~, 1.-j ti' E"1="AI?~ 
- {/)() ,~• .. "r:'7 r}? A1AJ;flo~ 1· .. - ·. 

ltf> 211 ,,q,,, ,.J,. E~ ?O ~: iic.f ' (' l=.d AA \ ?IJ~A 
I 4 ' '~ '1 \. (' .. ~ 

.. : - I ·.~ 11 ( rt . c.. .... . I 
M 101,Ju.3 ~- :CF ~o ·.or \ l F51 nw~r 

~·:1,,0 
' 

'/ A 
. r 'e,'.~2 

,.. 
'(I f"} • ' 

'VA-U ,r.l'>l ... , Pl.. r//b C.JO c.• rl'Z.. Ji/ 'D.A rl]ll'S . •. • 
.• 

.. I 

,, 

' 

\ .... ' 
~ ... 

)IA IDC#I q~LJ liifA-tfti ~ 0 lft~Y J \, II ~ 'rzo, 
l J \ -

/ 
/ 

' -/ 
/ 

V 

/ 
I/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

V 
/ 

-/ 
/ 

/ 

Output 
Initials ., I) 

\J 
.,, 

\ 'fl 

~ iJ 

.. 
-/ 

.· 

Page No.: 468565 B 
(cont. from page ,jV/! · B) 

Form 780r8.doc (6/23/06) Reviewed By I Dar!P 1'2/J l 
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Date t1 lttll(p SOP 724r fl 

ALS 
Low Background Gas Flow Proportional Counter Log 

Instrument: LB4100A 

Instrument Daily Response and Background Checks 

Daily Response Checlc. Background Check 
Det. Start. I ·status Start 2 Statu,S:. Start l Status . Start 2 

~ 1' p {Ir ? 1 \. 

2 
,. 

3 
'4 ; 

'5 .; 

6 

7 

8 

9 ' 
; 

10 \ 

11 .. ... 
1 12 ' 

13 Ov ,L,-

14 

15 

16 

Status 
-.Det. 
Status· 

•..) ' 

; ',·· 

.. 

.<J 
('.j...-
./ 

' 
C}l,..... 

'; 

' 
p 
~: ',' 

. 
', 

' 

., 
- - - - - - - - - -Det_- Detector, a -Alpha, 13 -Beta, P- Pass, H- High, L- Low, OL-Offlme, R- Recount, W - Weekly, NP- Not.Processed 

. ' ' . 

Weekly Background Calibration 

Current Calib .. File ID Weekly Calib. Started Status File ID 

DrA l~ILA 71JlvJ .. 
DrB 

DrC 

DrD 0- - ' '. 
Dr=Drawer 

Gas Supply 

P-10 Flow 

Dr A 
Tank1 

DrB 

Tank2 
DrC 

DrD 

Comments: J/ 
~ 

,,,. 
468566 A Page No.: _____ _ Reviewed By / Date]? l e,/(D, l k, Form 780r8.doc (6/23/06) 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC ~'\.OS~ tH~~ ! ~ 

~ l}ltrJ a.''ffL.hon · i--·--··-----·--·· 
Prep Procedure: GAB E/J· 

Analytical QASS / NCR? Y @_f'Jb ______ . __ ·-·--------
. -

Prep LablD QC lnil Alq Fin Alq Units Report Residual Cnt 1 File Cnt 1 Cnt 1 Pos Cnt 2 File Cnl 2 Cnt 2 Pos Cnt 3 File Cnt 3 Cnt 3 Pos Notes 
Num Type Units Mass (mg) lnsUDet Chk By lnsUDet Chk By lnsUDet Chk By 

1223001-1 SMP 200 200 ml PCI/L 23.3 

1223001-2 SMP 200 200 ml PCI/L 22.1 

1223001'3 SMP 200 200 ml PCI/L 21 

1223001-4 SMP 200 200 ml PCI/L 22.8 

1223001-5 SMP 200 200 ml PCI/L 22.7 
Pt,J/~c..[ -""11',J (./, 

1223001-6 SMP 200 200 ml PCI/L 48.5 

1223001-7 SMP 200 200 ml PCI/L 47.5 

1223901-8 S_MP 200 200 ml PCI/L 43.7 

1223001-9' SMP 200 200 ml PCI/L 46.1 

1223001-10 SMP 200 200 ml PCI/L 63.5 

1223001-11 SMP 200 200 ml PCI/L 81.1 

1223001-12 SMP 200 200 ml PCI/L 93.6 

1223001-13 SMP 200 200 ml PCI/L 95.2 

1223001-14 SMP 200 200 ml PCI/L 116.1 

1223001-15 SMP 200 200 ml PCI/L 90.7 

1223001-16 SMP 200 200 ml PCI/L 134 

1223001-17 SMP 200 200 ml PCI/L 134.2 / voc, vJru/t, 
1223001-18 SMP 200 200 ml PCI/L 151.6 

1223001,19 SMP 200 200 ml PCI/L 156 

1223001-20 SMP 200 200 ml PCI/L 21.3 

116PH/le ·1 f2vA Cos . _?A.74 n (!, l)C, ~r 122300.1-21 SMP 200 200 ml PCI/L 21.8 

J 

A- l I- OUTLic R.._ J.io.11't- LI~ -
.t1 1 

1223001-22 SMP 200 200 ml PCI/L 19.7 <, 
:..0 1 1223001-23 · SMP 200 200 ml PCI/L 20.5 .sr~ 

':3 ~ b'. 12230!!1-24 SMP 200 200 ml PCI/L 21.2 

~.~~P- ,, -:: 1. 1223001-25 SMP 200 200 ml PCI/L 21.1 

1223001-26 SMP 200 200 ml PCI/L 21.5 

1223001-27 SMP 200 200 ml PCI/L 20.7 I G I \.!/ ...., 

Page 1 of 3 GAB Instrument Sheet ALS Environmental -- FC 
Date Printed: 11/15/2012 14:00 LIMS Version: 6.621 

Supersedes: 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 
r~------------·-
L:..'."ep Procedure: GAB 

Prep I LablD I ot I lnil Alq I Fin Alql Units I Report I Resiaual I Cnt 1 Fiie I Cni 1 I Cnt 1 Pos I tnt 2 File I Cnt 2 I Cnt 2 Pos I Cnt 3 File 
Nurn Type Units Mass (mg) Inst/Del Chk By Inst/Del Chk By 

Sain# Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipet ID 
S1 Am-241 955.4095.10 55,069.251 DPM/rnl 11/08/12 0.1 ml RS-008 

Sample Barcodes 
-·-----------· --·--·----··--·--·--·-·-- ---·---------··--- ----·- ----·---

1223001-1 
AB121109-1PS1 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII :~~;~~~:-1 PS2 1~m11111~11111111111111111111111111111111111111111111 "111111111 :!~;~~~:-1 PS3 111111111111111111111111111111111111111111111111111111111111111111111111111 _____ .. ___________ _ 

111111111111111111111111111111111111111111111111111111111111111111111111111 :!~;~~~i-1 PSS 1111111111111rn"111111111111111111111111111111"111111111111111111111 1!~;~~~:-1 PS6 111111111111111111111111111111111111111111111111111111111111111111111111111 

1223001-4 
AB121109-1PS4 

------------·--

!~~;~~ ~-:.1 PS7 1111111111111111111111111111111111111111111111111111111111111111 ~ 11111111 1~~;~~~:.1 PSB 1111111111111111111~11111111111111111111111111111111111111111111111111111 :~~;~~ ~: 1 p S9 11111111111111111111111111111m 11111111111111111111111111111111"111111111 
--·- ------ ·-·-- ---- .. ---· .. ··-·· -

_____________________ lllllllllllllllllllllllllllllllll/1111111111111111111111111111111111111111111111 !~~;~~~~-~ PS11 llllll!lffllllllllllllllll!lllllilllllllllllllllllllllllllllllllllll/1111111 !!~;~~~~-~ PS12 __ _Jllllllllllllllllllllllllm1111"1111111111"1111111111111111111111111111111111 _ _ ····· 
1223001-10 
AB121109-1PS10 

!~;~~~-;-~PS13 111111111111111111111111111111111111111111111111111111111111111111111111"111111 
---- ··------·-----------

!~~;~~ ~-~-~ p s 16 llllllll 111111111111111111111111111111111111111111111111111111111111111111111111 

1223001-19 
AB121109-1PS19 
-----~---·-·--

1223001-22 
AB121109-1PS22 

1223001-25 
AB121109-1PS25 

llllllllllllllllllllllilllllllllllllllllllllll/11111111111111111111111111111111 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

11111111111111111111111111111111111111111111111111111111111111111111111111"1111 

Page 2 of 3 GAB Instrument Sheet 

Date Printed: 11/15/2012 14:00 

1223001-14 
AB121109-1PS14 

1223001-17 
AB121109-1PS17 

1223001-20 
AB121109-1PS20 

1223001-23 
AB121109-1PS23 

1223001-26 
AB121109-1PS26 

llllll!l~llllllillllllllllllllllllllllll~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

lllll~llllllllllll/111111111111111111111111111111111111111111111111111111111 

11111111111111111111111111111111111111111111m111111111111111111111111111111 

111111111 ~11111111111 IIIII II lllll llll llllll lllllll lllll 1111111111111111 

1111111111111111m 1111111mm 111111111111111111111!111111111111~1111 

ALS Environmental -- FC 
LIMS Version: 6.621 

1223001-15 
AB121109-1PS15 

1223001-18 
AB121109-1PS18 

lllllllllllll/11111111111111111111111111111111111111111111111111111111111~1111 

1111111111111111111111111111111111111111111111111111"11111111111111111111111111 -----
1223001-21 
AB121109-1PS21 

1223001-24 
AB121109-1PS24 

1223001-27 
AB121109-1PS27 

llll/111111111111111111111111111111111111111111111111111111111111111111111111111 
---------------------------·----

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

111111111111111111111111111111111111111111111111111111111~1111~1111111111111 

Supersedes:-------·---------------
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Reporting Units 

LElbll:J: rstGt1>Nat11e: i:tptUrtlts: 
1223001-1 GrossAlpha/Beta 
·------···-··--·-··-----·--·-------------------
1223001-2 GrossAlpha/Beta 
. -------------·--·--·---- ----------------
1223001-3 GrossAlpha/Beta 
----- -----·--------· ----- ---------------
1223001-4 GrossAlpha/Beta 
- ------------------------·-·-
1223001-5 GrossAlpha/Beta 
----------·---------------
1223001-6 GrossAlpha/Beta 
---·---·-----------------·---------
1223001-7 GrossAlpha/Beta 
--------·----·--------·-
1223001-8 GrossAlpha/Beta 
------------·-·-··----·--· 
1223001-9 GrossAlpha/Beta 
-- ----·--------·-· .. ---------
1223001-10 GrossAlpha/Beta 
--- --------------------------------
1223001-11 GrossAlpha/Beta 
--------------- -·-·-----
1223001-12 GrossAlpha/Beta 
- -·- -- ---·-- ----- --------
1223001-13 GrossAlpha/Beta 
-·------------ ---------
1223001-14 GrossAlpha/Beta 
--- ----------- -----·-----
1223001-15 GrossAlpha/Beta 
·- -----------------------
1223001-16 GrossAlpha/Beta 
--·--·-·------ ···--·---- ----
1223001-17 GrossAlpha/Beta 
----·---· ------ -- - ·-·---- ---·--·-
1223001-18 GrossAlpha/Beta 
------ ---------·-·---·---
1223001-19 GrossAlplla/Beta 
- ·---- ·--,.·--~------··------- ---
1223001-20 GrossAlpha/Beta 
--·-----------··---···- -·-·---------
1223001-21 GrossAlpha/Beta 
-----·--·-·----- ·--·--------
1223001-22 GrossAlpha/Beta 
-·----- --------------·----·----
1223001-23 GrossAlpha/Beta 
--·-----·------·-- ···-- ·-·--·----
1223001-24 GrossAlpha/Beta 
-- ·----- - -·----·---- ------ -·--·--·-
1223001-25 GrossAlpha/Beta 
·-·-·---- ------------·-·- ---
1223001-26 GrossAlpha/Beta 
------------ ---· -------
1223001-27 GrossAlpha/Beta 

Page 3 of 3 

Date Printed: 

GAB Instrument Sheet 

11/15/2012 14:00 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

ALS Environmental -- FC 
LIMS Version: 6.62 I 

Supersedes: -----1--'d-f-P-------------· 
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Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

i----- l Prep Procedure: GAB 
----·-·-•"---"-·---·------··--u--,----·-----·------·-

Non-Routine Pre-Treatment? Y / N Batch: 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Matrix Class: liquid 

Samp / Prep / lablD / ac / Dish / '"it Alq FinAlq J 
Num Num Type No. 

ml ml 

2 1 

3 1 

4 1 

5 1 

6 1 

7 1 

8 1 

9 1 

10 1 

11 1 

12 1 

13 1 

14 1 

15 1 

'16 1 

17 1 

18 1 

19 1 

20 1 

21 1 

22 1 

23 1 

24 1 

25 1 

26 1 

27 1 

Page 1 of 2 

Date Printed: 

1223001-1 SMP 200 200 

1223001-2 SMP 200 200 

1223001-3 SMP 200 200 

1223001-4 SMP 200 200 

1223001-5 SMP 200 200 

1223001-6 SMP 200 200 

1223001-7 SMP 200 200 

1223001-8 SMP 200 200 

1223001-9 SMP 200 200 

1223001-10 SMP 200 200 

1223001-11 SMP 200 200 

1223001-12 SMP 200 200 

1223001-13 SMP 200 200 

1223001-14 SMP 200 200 

1223001-15 SMP 200 200 

1223001-16 SMP 200 200 

1223001-17 SMP 200 200 

1223001-18 SMP 200 200 

1223001-19 SMP 200 200 

1223001-20 SMP 200 200 

1223001-21 SMP 200 200 

1223001-22 SMP 200 200 

1223001-23 SMP 200 200 

1223001-24 SMP 200 200 

1223001-25 SMP 200 200 

1223001-26 SMP 200 200 

1223001-27 SMP 200 200 

GAB Bench Sheet 

11/15/2012 13:59 

Re-Prep? 

Prep Analyst: Steve Workman 

Prep Date: 11/8/2012 

Prep Dept: RS 

Prep Basis I Standards 

Unfiltered S1 

Unflltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unllltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unflllered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered SI 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered Sl 

Unflltered s·1 

Unfiltered 

Unfiltered 

Unllltered 

ALS Environmental -- FC 
LIMS Version: 6.621 

Balance: 10 

Balance: 13 

Reviewed By: jtl ~ Review Date: 11/15/2012 

Prep QASS / NCR? Y 

Prep Notes 

Spiked on 11/14 by SW 

Spiked on 11/14 by SW 

Spiked on 11/14 by SW 

Spiked on 11/14 by SW 

Spiked on 11/14 by SW 

0.05 ml ~f 10 mg/ml natural Uranium 

0.05 ml ol 10 mg/ml natural Uranium 

0.05 ml ol 10 mg/ml natural Uranium 

Supersedes:----------·--------·-·-
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ALS Environmental -- FC 

Prep Procedure: GAB 

Non-Routine Pre-Treatment? Y I N 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Matrix Class: liquid 

J 
Batch: 

Radiochemistry Prep Worksheet 

Re-Prep? Y I N 

Prep Analyst: Steve Workman 

Prep Date: 11/8/2012 

Prep Dept: RS 

Reviewed By: jtl 

Batch: ---------

Balance: 10 

Balance: 13 

Prep QASS / NCR? Y I N 

Samp / Prep 
Num Num 

LablD QC I Dish 
Type No. 

lnit Alq I Fin Alq Prep Basis Standards Prep Noles 

ml ml 

Comments Ir .... - --· - ---·-···- ·--------------·-
1":alibration planchets and mass attenuation curve. 
- -- -- -· ··-- - -------- ... 

Spiked By: Steve Workman 

Witnessed By: :.;N::.:/A_,;_ ________ _ 

J12036 

Date: 11/8/2012 

Date: N/A 

- ,:-,~ ;7,.;,.;: 

SolnJ# ['!_uclide SolnLQ Pr.rm.Qinc Units Prep Date Aliquot Units Pipel ID 
S1 Am-241 955.4095.10 55,069.251 DPM/ml 11 /08/12 0.1 ml RS-008 

ilgf,1-e~Jflmllffl[W~ll1** 

Except where otherwise noted, all reagents were applied in accordance with the specifications of the preparation methods associated with this batch. 

Review Date: 11/15/2012 

·=-==~-=-----~· 1 

Page 2 of 2 

Date Printed: 

GAB Bench Sheet ALS Environmental -- FC Supersedes: ----· --------------

11115/2012 13:59 LIMS Version: 6.621 
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Radiochemistry Gravimetric Worksheet 
ALS Environmental -- FC 

[ ·-·· ----------·- ]-·· 
Prep Procedure: GAB 

. _,,,.., ____ _ 
Prep 
Num 

Page 1 of 1 

Date Printed: 

Plane. LablD QC 
Num Type 

1223001-1 SMP 
2 1223001-2 SMP 
3 1223001-3 SMP 
4 1223001-4 SMP 
5 1223001-5 SMP 
6 1223001-6 SMP 
7 1223001-7 SMP 
8 1223001-8 SMP 
9 1223001-9 SMP 

10 1223001-10 SMP 
11 1223001-11 SMP 
12 1223001-12 SMP 
13 1223001-13 SMP 
14 1223001-14 SMP 
15 1223001-15 SMP 
16 1223001-16 SMP 
17 1223001-17 SMP 
18 1223001-18 SMP 
19 1223001-19 SMP 
20 1223001-20 SMP 
21 1223001-21 SMP 
22 1223001-22 SMP 
23 1223001-23 SMP 
24 1223001-24 SMP 
25 1223001-25 SMP 
26 1223001-26 SMP 
27 1223001-27 SMP 

GAB Gravametric Sheet 

11/15/2012 13:59 

Test Alq Tare Mass (g} 
(ml) 

10 9.1050 

10 9.0995 

10 9.0872 

10 9.1198 

10 9.1442 

10 9.1142 

10 9.1346 

10 9.0877 

10 9.0922 

10 9.0712 

10 9.1302 

10 9.1044 

10 9.1418 

10 9.1031 

10 9.1182 

10 9.1173 

10 9.0956 

10 9.1276 

10 9.1131 

10 9.0751 

10 9.1113 

10 9.0713 

10 9.1326 

10 9.1320 

10 9.1188 

10 9.0872 

10 9.1133 

Initial Initial Suggested 
Gross Mass Net Mass Alq 

(g) (mg) (ml) 
0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 b 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

ALS Environmental -- FC 
UMS Version: 6.621 

Reviewed By: jtl ~ Review Date: 11/15/2012 

Samp Vol Samp Vol Fin Gross Final Salt Sol. Flag 
Available Taken Mass Net Mass Added 

(ml) (ml) (g) (mg) (ml) 
200 200 9.1283 23.3 0.5 

200 200 9.1216 22.1 0.5 

200 200 9.1082 21 0.5 

200 200 9.1426 22.8 0.5 

200 200 9.1669 22.7 0.5 

200 200 9.1627 48.5 

200 200 9.1821 47.5 

200 200 9.1314 43.7 1.5 

200 200 9.1383 46.1 1.5 

200 200 9.1347 63.5 2 

200 200 9.2113 81.1 2 

200 200 9.1980 93.6 2.5 

200 200 9.2370 95.2 2.5 

200 200 9.2192 116.1 3 

200 200 9.2089 90.7 3 

200 200 9.2515 134.2 3.5 

200 200 9.2298 134.2 3.5 

200 200 9.2792 151.6 4 

200 200 9.2691 156 4 

200 200 9.0964 21.3 0.5 

200 200 9.1331 21.8 0.5 

200 200 9.0910 19.7 0.5 

200 200 9.1531 20.5 0.5 
200 200 9.1532 21.2 0.5 

200 200 9.1399 21.1 0.5 

200 200 9.1087 21.5 0.5 

200 200 9.1340 20.7 0.5 

Supersedes: __ j-,/('J} IL -/-1.l.lJ _________ .. _ 
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OUTLIER TEST 

FILE DET 
ABA1118 A 1 (1) 

ABA1118A A 1 (1) 
ABA1118B A 1 (1) 
ABA1118C A 1 (1) 
ABA1119 A 1 (1) 

Alpha 
SAMPLE ID CPM 
1223001-20 1163.818 
1223001-21 1074.100 
1223001-22 1248.300 
1223001-23 1203.900 
1223001-24 1170.500 

Mean of all five planchets: 
Average= 1172.12 
Std dev= 64.21220433 

2 Std Dev= 128.42 

Relative % diff. 
from mean 

0.71% 
8.36% 
6.50% 
2.71% 
0.14% 

Upper 
Lower 

Sample 1223001-21 rejected as outlier. 

Criteria: Potential outliers fall outside acceptability range; which is the mean of all 
five measurements +/- 2 std dev per the Grubbs statistical test. 

l:\Oprtns\RAD\I NST\G FP\Calibration\Outliers and ICVs\ 1223001 _AM241 _ 0UTLI ER_ 11.18.12 

Within acceptability range 
YES 
YES 
YES 
YES 
YES 

Acceptability range 
1300.55 
1043.70 

Outlier? 
NO 

OUTLIER! 
NO 
NO 
NO 

:elative range 
+/- 10.96% 

10.96% 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A Alpha AttenTJi!tion Calibration 

y:: b"m_~{a"jmau-xou 

Beta An1muatior1 Ca!ibtl!tion 

y::: b'm~(a"(m~!-~~~-~)) 

Unit Type: LB4100-AJW 

Counting Unit 10: Orange 

High Voltage Mode: Simultaneous 

Applic;ition Revision: C 

Application Version: PA 
Rev.12129/03 JE 

Data file name: ABA1118 

Batch to: OUTLIER TEST 

Count Preset (m): 11 
Batch Ended: 11/18/12 16:44 

Background logfile: BKGAB 

Date or Bkg. Cal: 11/14/12 

Alpha efficiency logfile: Am241R-1:U11 

Alpha attenuation calibration: AAM0108 

Beta efficiency logfile: Sr90F-10!12 
Beta attenuation calibration: ASR1123 

Alpha prog. logfHe: n/.i. 

Alpha prog. attenuation: nfa 

Beta prog. logfile: n/a 
Beta prog. attenuation: n/a 

Alpha b::: 1.02810 

xO:: 

0.99320 

0.9951 

0.0000 

Alpha to Beta X-talk 

y::b'm"•X 

a ->b xtatk b:: 0.2S6(1 

8Pta b::: 1.0002 

xO:: 

0.999~ 

0.76~5 

0.0000 

81!t11 to Alph.:,: X-ta!k 

_y__:: b"mass + m 

b .:,,3 xhlkb:: -5.900E-OS 

I a -:>b xtalk m= 1.0002 b ->a xtalk m:: 0.00~~-

Count Beta Activity 

s. ample I End Progeny Progeny Gross Bkg. a>b xtlk Base Base Progeny Progeny 
ID Date & Time Eff Car.Fact. CPM CPM CPM Eff Car.Fact. Eff Car.Fact. 

I 1!.1 I 11'23001~20 11118ITT"TS":iPr na na na na 

Det 
ID 

P"?l' 1 of I 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A 
Alpha Attenu.atio .. n C.•.11.bntt!on I Belil Att .. enul'ltlon .. C'. ' .. ' .. ' ' .. '.lio.n 

t-=~'._r:!!_~{~·1n,ass-xo1.L_______l_ __ _}' :~._rr_i_~_ta_:_(~as_s~x~)) 

Det. 

ID 

Unit Type: LB4100~A/W 

Counting Unit ID: Or,mge 

High Voltage Mode: Simultaneous 

Application Revision: C 
Application Version: PA 

Re11.12/29/03 JE 

Sample 

ID 

Count 
End 

Date & Time 

Data file name: ABA1118A 

Batch 10: OUTLIER TEST 

Count Preset (m): 10 

Batch Ended: 11/18/1217:02 

Background lognle: BKGAB 

Date or Bkg. C;11I: 11/14112 

Alpha emciency logfile: Am241R~12!11 

Alpha attenuation calibration: AAM0108 
Beta erriciency logfile: Sr90F~10!12 

Beta .attenuation calibnltion: ASR1123 

Alpha prog. logfile: nla 

Alpha prog. attenuation: n/a 
Bela: prog. logfile: n/a 

Bela prog. :11ttenuation: n/a 

Alpha b= 1.02!!10 I 'Beta b= 1.0002 

0.99J20 

0.9951 

xO: 0.0000 

Alpha to Beta X-ta!k 

y_=b'm"-x 

a ->b xtalk b:::: 0.2560 

a->b xtalkmt: 1.0002 

0.99~5 

O.i685 

xo:: 0.0000 

Belil to Alph;i X-ti!.lk 

y_= b·mass+m 

b ->a xtalk b:: -5.!HIOE-09 

b->axtalkm:: 0.0002 

Count I Resid. Alpha Activity Beta Activity __, 
Dur. Mass Gross Bkg. b>a xtlk Base Base Progeny Progeny Gross Bkg. a>b xtlk Base Base Progeny Progeny 

CPM CPM CPM Eff Cor.Fact. Eff Cor.Fact. CPM CPM CPM Eff Cor.Fact. Eff Cor.Fact. 
n/a nla nla 

r~qP r of 1 
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PAI - Gas Flow Proportional Sample Analysis L84100-A 

Unit Type: LB<1100-A/W 

Counting Unit !O: Orange 

High Voltage Mode: Simult.ineous 

Application Revision: C 
Application Version: PA 

Rev.12/29/03 JE 

Oata file name: A8A1118B 

Batch ID: OUTLIER TEST 

Count Preset (m): 10 
Batch Ended: 11(18/12 17:13 

Background logfi!e: BKGAB 

Date or Bkg. Cal: 11/1df12 

Alpha efficiency !ogfile: Am2d.1R-12!11 

Alpha attenuation calibration: AAM0108 
Bela efficiency logfile: Sr9DF-10/12 

Beta attenuation calibration: ASR1123 

Alpha prog. lognle: n/a 

Alpha prog. attenuation: n/a 
Beta prog. logfile: nla 

Beta prog. attenuation: nfa 

Alpha Attenuation Calibratirm J Beta Attenuation Callbn,:tion 

y:::b'm"'{a•(mass-xO)l 
Alpha be 1.(12810 

0.9!1320 

0.!1951 

xo= 0.0000 

Alpha to Beta X-talk 

y:::b"m"-x 

a->bxt:i.l~tH! 

a->bxtalkm:::: 1.0002 

y:: b'm"(a"(':_13.SS·X~~l 
Beta b= 10001 

m= 0.9!195 

0.7!i$5 

:r.O= 0.0000 

Beta to Alpha X-tatk 

y:::: b"mass ~ n:1 
b-ni xtalk b::: -5.!IOOE-09 

b->axtalkm= 0.0002 

r
~ Count Resid. Alpha Activity Beta Activity 

sample End Mass Gross Base Progeny Progeny Gross Base Base Progeny Progeny 
ID Eff Eff Car.Fact. Eff Car.Fact. 

----------,223UU1-2 n a n a n a n a 

f';iqr!ol1 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A Alpha Attemutil'm Calibtittic'" I Betii Attenu~tion Calibn,tion 

~~t I 
i 

Unit Type: LBd100-AJW 

Counting Unit ID: Orange 

High Volt:.ge Mode: Simultaneous 

Application Revision: C 

Application Versi(ln: PA 

Rev.12/29/03 JE 

Sample 

ID = 

Count 

End 

Data rile name: ABA1118C 

Batch ID: OUTLIER TEST 

Count Preset {m): 10 

Batch Ended: 11/18/1217:37 

Background logfile: BKGAB 

Dale or 8kg. Cal: 11/14/12 

Alpha efficiency logfile: Am241R-12/11 

Alpha attenuation calibration: AAM0108 
Beta efficiency logfile: Sr90F-10/12 

Beta attenuation calibration: ASR1123 

Alpha prog. logl"ile: n/a 

Alpha prog. attenuation: nla 
Beta prog. logfile: n/a 

Beta prog. allenuation: n/a 

y = b"m"{a"(mas.s-xOll 
Alpha b: 1.02810 

xo= 

0.9932('1 

0.9951 

0.0000 

Alpha to Set~ X·lalk 

r= b"nl"•X 

a ->b xtalk b= 0.2560 

a ->b xtalk m= 1.0002 

Count I Resid. Alpha Activity Beta Activity 

y:: b'm~La~t_i:t_1au-xon 
Beta b= 1.IJOOZ 

xO= 

0.9995 

0.768S 

0.0000 

Beta to A.lpha X-tark 

y = b·mass + m 

b ->:., xtalk b:::: -5.900E-09 

b->axtalkm:::: 0.0002 

Dur. I Mass I Gross Bkg. b>a xtlk Base Base Progeny Progeny Gross 8kg. a>b xtlk Base Base ·Progeny Progeny 

Cor.Fact. Eff Cor.Fact. CPM CPM CPM Eff Cor.Fact. Eff 
nla nla n1a nla 

P:,qo Io! I 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A Alph3 Atten·u· ation Calibration I Beta Attenuatio. n C11l·lb···ration 

Det. 

ID 

Unit Type: LB&100·NW 

Counting Unit ID: Or.1.nge 
High Voltage Mode: Simultaneous 

Application Revision: C 
Application Version: PA 

Rev.1'1/29/03 JE 

Count 

End 

Data file name: ABA1119 

Batch ID: OUTLIER TEST 

Count Preset {m)· 10 

Batch Ended: 11/19/12 9:42 

Background logfile: BKGAB 

Date or 8kg. Cal: 11/14/12 
Alpha efficiency logfile: Am241R-12/11 

Alpha attenuation calibration: AAM0108 
Beta efficiency logfile: Sr90F-10/12 

Beta attenuation calibration: ASR1123 

Alph3 prog. logfile: nfa 

Alpha prog. attenuation: n/a 
Beta prog. logfile: n/a 

Beta prog. attenuation: n/a 

y_ = b"m"(a·tmass-xOll _____ .... y = b'~]a~J!'!_lass~xO)J 
Alpha b:: 1.02810 I Beta b= 1.0002 

xO:: 

0.9P320 

0.9951 

0.0000 

A.lphato Beta X-talk 

1'._=b"m"-x 

a ->b xtalk b= 0.2560 

a->b xtalkm= 1.0002 

xo= 

0.9995 

0.7605 

0.0000 

Beta to A.!plla X-t;ii1k 

y_= b"mass + m 

b ->a xtalk b= -5.900E-09 

b..:,.axtalkm= 0.0002 

Resid. I Alpha Activity Beta Activity 
Mass Gross Bkg. b>a xtlk Base Base Progeny Progeny Gross Bkg. a>b xtlk Base Base Progeny 

Eff 

Progeny 
Cor.Fact. CPM CPM CPM Eff Cor.Fact. Eff Cor.Fact. 

nla 

P;i~E' I of 1 
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=-~---::""".' .. -~-----=---=-----=----·-_.,,, ___ ,,..,..,._ -·=··-··-=---=··-···-,,......._ ~~~=,,.,,,,..,..,_,~~--- --·--- . -. _- _; -.- ·:.---~ ··-·----- - --

JO 

I I I 1 I I I I I I I I l~\/gj\\l ! I I I I I I I I I I I - >--

Prepare a working dilution of Cfss, A-M-i41 - >--

-~ 
1. Density of l fV1 H (, I , lot# ~z 20.32.- - '--

Mass of lOOmL vol. flask: !'.o<.:, ,4zq5ff Balance# \2, 

Mass of flask & 1 OOmL acid: le., 7 . q 1 o I ~ Balance# rz. - '--

Net Mass: IQI .r=;.t./o~~ -~ 

Density: /. DI '5 'I j /w.ti --
2. Mass of Cl5 S- transferred: 

- ,___ 

• Mass of empty voa vial: Z.l,35C&>j Balance# _fl__ - ,___ 

-- Mass of voa vial & standard: Balance# _fl__ 
fl -:i; 

Z<t,. ~3.lk - '---

Net mass of standard transferred: 5,D75Q ~ Mfl. 
\\ ,,., , /~ 11 

3. Dilute to final volume: - -
Mass of vial, standard, & diluent: ':/Z- 81)&5~ Balance# (2-. - ..-:-

Mass of empty voa vial: Balance#~ '2- I. '3S~ - -
Net mass of new dilution: 21, 4$11,. - ,___ 

4. Final activity calculation:. ~et-. 11/f/11 - -
( I. Cf io5~ 1Dq e, )( )EO dfv,1 ~,; .01$0~ y I. o IS4-,2/., L) : -GS I lCo I . 32 ~ec- 111!/q 

- ,__ 

7 I ~ 1 s. 1'3"/'I I <l- ZI. y S l 7} 
65 I li.t, \, ~3 ~ dp~ /fAL - -

- -
ua I->--

I I 11 I. .t. I 
" II 

"A of li,,....111 
' ' n:r 11 I C111\ 

Stnd ID: 955.4095.10 1. ..,Q ll - - ~(,.- fl •~ I 

- +-- Description: Am-241 
Expiration: 11/11/2012 Reverttication Log 

1----
1 
~ Activity: 55161.33 dpm/ml Analysis Date Initials Expiration Date 

~ K 
t--- ~2s Uncertainty: 992.90 dpm/ml 

~ 
Ref. Date: 10/25/2011 - Ref Time: NIA 

Prep Date: 11/8/2011 Pfep by: MEL -... 
~ - Matrix/Comp. 3M HCI 

i \'L°'\\\ Half Life (y): 4.33E+02 
I I I I I 

(f r I 

I 
' 

I I I I I Continued on Page 

\\~\I 
ate 
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i 
"' 

: , Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

85983-307 
Arn-241 5 mL Liquid in Flame Sealed Vial 

Customer: .ALS Laboratory Group / Fort Collins 
P.O. No.: 73625, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352•2837 
www.analyticsinc.com 

This standard radionuclide source was prepared gravimetrically from a master solution, calibrated by 
Eckert &Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide 
purity and calibration were checked by germanium gamma-ray spectrometry and liquid scintillation 
counting. The nuclear decay rate and reference date for this source are given below. Eckert & Ziegler 
Analytics (EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, Febrµary, 
1979, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this source 

~ was proauced-in accordancevvith the HPS accredffation requirements. Customers rriay report any concerns 
with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, VA 
22101. 

Isotope 

Am-241 

Half-Life, 
Days 

l.580E+05 

Activity 
(Bq) 

l.965E+04 

Uncertainty* , % 
Type 

0.1 0.9 1.8 

Reference Date 
(12:00 PM EST) 

10/25/2011 

*Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297,."Guidelines for Evaluating and Expressing 
the Uncertainty of NIST Measurement Results." 

Comments: 
Impurities: y-impurities < 0.1 %, a-impurities< 0.1 %. 5.13441 g IM HCI solution, carrier free. 

Source Prepared by: ~~~tJ.-
M. I. Taskaeva, Radiochemist 

QA Approved: Date: ;lG. Cle, -C (. ( 
]. D. Mccorvey, QA Manager Alternate 

f Single Isotope Certificate, Rev 1 9/28/2009 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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ALS Environmental -- FC 
Radiochemistry Instrument Worksheet 

~rep Procedure: GAB Ef'E CAJL-SE"r; 't),;"'-'11, 1t;.o f s,-~o Analytical OASS I NCR? 

Prep j LablD j at 11nlt Aiiij Fin Afqf Units Report Residual I Crit 1 File' Cnt 1 I tnl i Pos I c,ii ~. File-,· ciil 2 -, Cnt 2 Pos I Cnt 3 FIie I Cnt 3 I Cnl 3 Pos 
Num Type Units Mass (mg) Inst/Del Chk By i Inst/Del Chk By Inst/Del Chk By 

1 1118005-1 SMP 200 200 ml PCVL {9LtTLlE1 
1 1118005-2 SMP 200 200 ml PCVL 

Sr-t1 1 1118005-3 SMP 200 200 ml PCVL 

1 1118005-4 SMP 200 200 ml PCVL 

1 1118005-5 SMP 200 200 ml PCVL 

L 
1 1118005-6 SMP 200 200 ml PCVL 

1 1118005-7 SMP 200 200 ml PCVL 

1 1118005-8 SMP 200 200 ml PCVL 

1 1118005-9 SMP 200 200 ml PCVL 

1 1118005-10 SMP 200 200 ml PCVL 

------------------------------------------------------------------------------------
i'111111111bllllilll»~fil9.~Dim~~~~~l~~~~i~;;~]i'.~;~11~~;~~~~~ I 

Sain# t.<u;lide SolnlD Prep Cone Unils Prep Dale Aliquot Units Pipe! ID 
81 S -90 777.3020.11 4,268.831 DPM'ml 06/16/11 1 ml RS-005 

~ .!.. 230 853.3020.89 1,166.342 DPM'ml 06/16/11 5 ml RS-009 

Sample Barcodes 

11111111111\lt}II iii 1111 illliU II 11111 ~Ill\ 1111 II ~I Ill 
1118005-1 

1111111 llll \1111111111111111111~1 illl I~ 111111111111111111 Ill 111111 
1118005·2 1118005-3 

1111111~111rn11111111111111111111111111111111111111111111111111111111 AB110616-3PS1 AB110616-3PS2 AB110616·3PS3 
t· 

1118005-4 

111111111111111111111111111111111111111111~1111111111rn111111111111111 
1118005-5 

1111111111111 ~r !11 ill 111111111111111 I~ ~11111111111111111111111111 
1118005-6 

lllllllllllllllllllllllllilllllllllllllllllilllllllllllllllllllllllllllll AB110616-3PS4 AB110616-3PS5 AB110616-3PS6 

1118005-7 

llllllll 1111111111111111111111 II~ 11111 Iii 11111111111111111 ~11111111 
1118005-8 

1111111111111 ll!;~!lm\ 1111111111111111~~1111111111~1111111111111 
1118005-9 

11111111111111111111111111111111111111111111!11111111111111111111111111111 AB110616-3PS7 AB110616-3PSB AB110616-3PS9 

1118005-10 

lllllllllllllllllllllllllllllllllllllllllllliillllllllllllllllllllllllllllllll AB110616-3PS10 

Page 1 of 2 GAB Instrument Sheet ALS Environm; 1tal •• FC ft\ ·i; 
Supersedes: IL /'t Date Printed: 12/8/2011 12:56 UMSVersio, ,.545 _..._....,.,_ ___________ _ 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Reporting Units 

LablD: TstGrpName: RptUnits: 
1118005-1 

1118005-2 

1118005-3 
-----
1118005-4 

1118005-5 

1118005-6 
·--
1118005-7 

1118005-8 

1118005-9 

1118005-10 

Page 2 of 2 

Date Printed: 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

~ 

GAB Instrument Sheet 

12/8/2011 12:56 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

' 
i r, 
i 

ALS Environmental -- FC 
LIMS Version: 6.545 

Supersedes: ti\;? 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Prep Procedure: GAB 

Cnt 2 I Cnl 2 Pos I Cnt 3 File I Cnl 3 I Cnl 3 Pos 
Inst/Del Chk By Inst/Del Chk By 

1 1118005-1 SMP 200 200 ml PCI/L 

1 1118005-2 SMP 200 200 ml PCI/L 

1 1118005-3 SMP 200 200 ml PCI/L 

1 1118005-4 SMP 200 200 ml PCI/L 

1 1118005-5 SMP 200 200 ml PCI/L 

1 1118005-6 SMP 200 200 ml PCI/L 

1 1118005-7 SMP 200 200 ml PCVL 

1 1118005-8 SMP 200 200 ml PCI/L 

1 1118005-9 SMP 200 200 ml PCI/L 

1 1118005-10 SMP 200 200 ml PCI/L 

j. ~p,+e.~ 0..°;l 01,1,&Llt:IZ. 
.· .~, ~·: ;". '~. JDll~i~UmY.-mtiill~~it11i~¥ii 

Sain# Nublide SolnlD Prep Cone Units Prep Date Aliquot Units Pipet ID 
S1 Sr-90 ?n.3020.11 4,268.831 DPM/ml 06/16/11 1 ml RS-005 

~fu\ii\,, S2 Th·230 853.3020.89 1,166.342 DPM/ml 06/16/11 5 ml RS-009 

Sample Barcodes 
----:====~-=-==---:=--------------+------:-------------

., 11111111111111111111 iii 1111 WI lllll l\111111111111 ill Ill 1111111 

lllllllll~llllllill 11111111 !~illl 1111111 ~Ill !llli 11111111 

' --------·------·-------

llllllilmlllll,illlW ~1111~11111~111~11~ 1111111 
1118005-3 

llllll!llllllilllllli lllll llilllll lllillll lillllilll Ill llll llll 1118005-1 
AB110616-3PS1 

1118005-4 
AB110616-3PS4 

1118005-7 
AB110616-3PS7 

1118005-10 
AB110616-3PS10 

I llllll\ 111111111 ill\ iii 1111111111111111111111111111111 ~ 1111111 

111111111111111 ill lllll 1!1111111111111111111111111 ~Ill~ iii Ill 1111 

Page 1 of 2 GAB Instrument Sheet 

Date Printed: 6/20/2011 14:58 

1118005-2 
AB110616-3PS2 

1118005-5 
AB110616-3PS5 

1118005-8 
AB110616-3PS8 

1111~1~11111.11111m11111111111~m11m1111111111111 
i-

· 111111111w1~11~1 m111~11111;11111111111m ~ 111111 
-· "'";" 

., 

ALS Environmental -- FC 
LIMS Versior': 5.496 

I 

AB110616-3PS3 

1118005-6 

llllllilllllllllllllllllillllllllllllllllllilllliilllllllllllllllllll AB110616-3PS6 

1118005-9 
11111 ~1111! illl lllll lllll lllll lllll Iii 11111111111111111111111111111 AB110616-3PS9 

-----·--·-

Supersedes: ---L'f-+£,_ ____ ------
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ALS Environmental -- FC 
Radiochemistry Instrument Worksheet 

\ 

Reporting Units 

LablD: TstGrpName: RptUnlts: 
1118005-1 G rossAlpha/Beta 

1118005-2 Gross Alpha/Beta 
-·-------·------· 
1118005-3 G rossAlpha/Beta 
----------------·· 
1118005-4 GrossAlpha/Beta 
--· 
1118005-5 GrossAlpha/Beta 
------ -----·----
1118005-6 GrossAlpha/Beta 
-·--~--------
1118005-7 Gross Alpha/Beta 
----·--------· ---
1118005-8 GrossAlpha/Beta 
---------· 
1118005-9 GrossAlpha/Beta 

1118005-10 

Page 2 of 2 

Date Printed: 

GrossAlpha/Beta 

(~ 

GAB Instrument Sheet 

6/20/2011 14:58 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

"' 

:; 
Ii 
ti 

,f 
l 

' /I 
i[ 

It 
•j 

'I 
i 

ALS Environmental -- FC 
UMS Version: G.496 

Supersedes: ---J:f"=4(-11k----------
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ALS Environmental -- FC 

~ep Procedure: GAB 

Non-Routine Pre-Treatment? Y 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Matrix Class: liquid 

Samp Prep I LablD QC Dish lnltAlq 
Num Num Type No. 

ml 

1118005-1 SMP _ -, 200 

2 1 1118005-2 SMP / 200 

3 1 1118005-3 SMP I 200 

4 1 1118005-4 SMP I. 200 

5 1 1118005-5 SMP l/ X 200 

6 1 1118005-6 SMP (~ ft...'t 200 

7 1 1118005-7 SMP ' :. 200 

8 1 1118005-8 SMP ) \J 200 

9 1 1118005-9 SMP / 200 

10 1 1118005-10 SMP 1.--- 200 

FlnAlq 

ml 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

Radiochemistry PreJ Worksheet 

Prep Analyst: Gabriel D. Wagner 

Prep Date: 6/16/2011 

Prep Dept: RS 

Prep Basis Standards 

Unllllered S1 -
Unfiltered S1 

Unllltered 51 
Unfiltered S1 

Unfiltered S1 

Unfiltered 52 

Unfiltered S2 

Unllllered S2 

!• 

. , 
f 

-~ , .. 

-

Unllltered S2 ----= Unfiltered S2 ~ 

Reviewed By: gdw0f:tv. 

Prep OASS / NCR? Y 

Balance: 

Prep Notes 

----~ -----~ 

Review Date: 6/20/2011 

-----------
C~l~_l!I~~---- , _ 
l.?!oss a~~.:1-~~d beta zero mass efficiency. Direct spike onto planchet along with concentrated HN03. (.J;i fo z~fCCtt. 1t>Y l1l't,, 4-[io/, I {? /~:DO tjdtV ,~ 1 

-··-·-----" 

Spiked By: Gabriel D. Wagner{;i)W Date:~ 

Witnessed By: Justin D. Anderson Date: 6/20/2011 

J12036 

l 
_j_ 

-~-JI®'lllffilm•t~iUDik!ili'l~li~~tf~j 
S_g_lnf 

S1 
S2 

N..!!£li9i:! SolnlD Prep Cone Units Prep Date Aliguoi Units Pipe! ID 
Sr-1\'.l 777.3020.11 4,268.831 DPMlml 06/16/11 1 ml RS-005 

Th-2:il(l 853.3020.89 _ j_, 166.342 DPMlml 06/16/11 5 ml RS-009 

Except where ot11e1wise noted, all rea lied in accordance with the specifications of the preparation methods associated with this batch. 

Page 1 of 1 

Date Printed: 

GAB Bench Sheet 

6/20/2011 14:58 

ALS Environme,ntal -- FC 
LIMS VersioP: 6.496 

Supersedes: ~_Jl_~('j.,_-_! S==V ____ _ 
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ALS Environmental -- FC 

~rep Procedure: GAB 

Non-Routine Pre-Treatment? Y / N 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Matrix Class: liquid 

-~~, 

i 
Radiochemistry Prep Worksheet 

Prep Batch NotValidated!!! Reviewed By: 

Batch: --------- Re-Prep? Y / N Batch: -------- Prep QASS / NCR? Y / N 

Prep Analyst: Gabriel D. Wagner{opw c1: 
Prep Date: 6/16/2011 .· :,; 

·~ 

Balance: 

Balance: 

Prep Dept: RS 

Review Date: 

Samp I Prep I LablD I QC I Dish I lnlt Alg Fin Aig I Prep Basis I Standards 
Num Num Type No. 

ml mi 

Prep Notes 

1118005-1 SMP 200 200 Unfiltered SI 

2 1 1118005-2 SMP 200 200 Unfiltered S1 

3 1 1118005-3 SMP 200 200 Unfiltered S1 

4 1 1118005-4 SMP 200 200 Unfiltered S1 

5 1 1118005-5 SMP 200 200 Unfiltered S1 

6 1 1118005-6 SMP 200 200 Unfiltered S2 

7 1 1118005-7 SMP 200 200 Unfiltered S2 

8 1 1118005-8 SMP 200 200 Unfiltered S2 ) ----------------·--------------------------9 1 1118005-9 SMP 200 200 Unfiltered S2 

10 1 1118005-10 SMP 200 200 Unfiltered S2 

Comments t(l,1,i/ii 
~~ss alpha and beta zero mass efficiency. Direct spike onto planchel along with concentrated HN03. 

~·tattb Obi 
~~~=--~] 

Spiked By: __ ... , K"'-,:---::c-.r-----

Wilnessed By: J?;B 

J12036 
----------

Dale: 611/,Y,/ (1 

Date: tf/Z:i/iJ 
'fa,,, 

-Wl!RBIJ.il;I!IIIU~111~•,r•~I~~~ ~· . : . . ' 

Sein# Nuciir,Je . SolnlD Prep Cone Units Prep Date Aliquot Units Pipe! ID ;-y/) LI/J /f _, 
S1 Sr+~ 777.3020.11 4,268.831 DPM/ml 06/16111 1 ml RS-005 I::, "t • 7/ f" / ..t'-, 
S2 Th-:?30 853.3020.89 1,166.342 DPMiml 06/16/11 5 ml RS-009 E7'f • lf,,f ¢) 

~W6&Wffl!Q'.l!)'.g,Ytili1i1JBB'.Elii 
~,,;~}~~~ jt,~~~,~~~ 

Except where otherwise noted
1 

all reagents were applied in accordance with the specifications of the preiJaration methods associated with this batch. 

Page 1 of 1 

Date Printed: 

GAB Bench Sheet 

6/16/2011 15:50 

'b 
~ 

ALS Environmer1tal -- FC 
LIMS Version: 6.495 

Supersedes: _.A..,J-1/...,ip.,_ _______ _ 
I 
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OUTLIER TEST 

Beta 
FILE DET SAMPLE ID CPM 

ABC0621 F C3(11) 1118005-1 3650.0 
ABC0621 G C3(11) 1118005-2 3736 
ABC0621 H C3(11) 1118005-3 3676.67 
ABC0621 I C3(11) 1118005-4 3757.67 
ABC0621 J C3(11) 1118005-5 3790.67 

Mean of all five planchets: 
Average= 3722.20 
Std dev= 57.927 

\·,,,,:' 

l 

Sr-90J3ETA 

' 
( 

Relaii"6e % diff. 
from mean 

1!94% 
0{37% 
t22% 
GW5%-
1!84%. 

1 

1 Upper 
Lower 

2 Std Dev= 115.85 , 

Within acceptability: range 
YES 
YES 
YES 
YES 
YES 

Acceptability range 
3838.05 
3606.35 

Sample 1118005-1 rejected as outlier. 

Criteria: Potential outliers fall outside acceptability rangJ; which is the mean of all 
five measurements+/- 2 std dev per the Grubbs statistic:al test. 

R:\INST\GFP\OUTLIERS AND ICVs\1118005_ALPHA.BETA_OUTLIER_O} ~1.11 

. Outlier? 
OUTLIER! 

NO 
NO 
NO 
NO 

Relative range 
+/- 3.11% 

3.11% 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 
C3 

Unit Type: LB4100 ·C 
Counting Unit ID: Magenta 

High Voltage Mode: Slmullaneous 

Application Revision: 
Application Version: Standard 

Rev.12/01/08 JCP 

Count 
Sample End 

ID Dale & Time 
1118005-1 6.'21/2011 9:59 

Data me name: ABC0621F 

Batch ID: SR90 OUTLIER TEST 

Count Preset (m): 3 

2 Balch Ended: 6/21/2011 9:59 

Count Resld. 
Dur. Mass Gross 
(min) (mg) CPM 
3.00 o.o 2.667 

.l'W;'!.: 

Background fogrlle: BKGABW 

Date o'i131cg. Cal: j;t16/2011 
Alpha efficleru\y lognle: Am-241R-06/10 Alpha prog. logfile: n/a 

Alpha attenuation l!atibratlon: AAM0611/12/14 Alpha prog. aHenuallon: n/a 
Bela efficiency logflle: Sr-89-06/11 Beta prog. logfile: n/a 

Bela attenuation oa·4bratlon: ASR0610/D611 Beta prog. attenuation: n/a 

Alpha Activity 
,.., 

Bkg. b>a xtlk Base J~ase , Progeny Progeny Gross 
CPM CPM Eff C r.Fact.· Eff Car.Fact. CPM 

I 0.064 I 8.39t I 0.2180 f z1.141 1, n/a I n/a 3650.000 I 

,: 

Pa!lf, 1 ol t 

Alpha Atte11uallon Callbratlor, r Beta Attenuallon Callbratlon 

y = b'm"(a•(mass-xO)I y = b'm "(a'{mass-xO)I 

Alpha b= 1.14100 Bela b= 1.0680 

0.99380 ffl= 0.9990 

•= 0.9950 •= 0.9920 

XO= 0.0000 xO= 0.0000 

Alpha 10 Beta X·talk Bela to Alpha X-lalk 

y = b "m"-mass y:::b'mass+m 

a •>b xtalk b= o.2n9 b->a xtalk b= •1.0SE-05 

a ·>b xtalk m= 1.0004 b •>B xtalk m= 0.0023 

Bela Activity 
Bkg. a>b xtlk Base Base Progeny Progeny 
CPM CPM Elf Car.Fact. Elf Car.Fact. 
1.727 0.7233 I o.4112 I 1.068 I n/a I n/a 

~t1\11 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 
C3 

UnltType: LB4100 -C 
Counting Unit ID: Magenta 

High Voltage Mode: Simultaneous 

ApplicaUon Revision: 

Application Version: Standard 

Rev.12/01/1JB JCP 

Count 
Sample End 

ID Date & Time 
1118005-2 6/21/201110:03 

Data nJe name: ABC0621 G 

Batch ID: SR90 OUTLIER TEST 
Count Preset (m): 3 

2 Batch Ended: 6/21/201110:03 

Count Resid. 
Dur. Mass Gross 
(min) (mg) CPM 
3.00 0.0 4.333 

"'':,-

Backgrourn! logffle: BKGABW 

Date qJif~kg. Cal: 6/16/2011 
Alpha efficl",19'i' logOle: Am-241R-06/1D Alpha prog. logfile: n/a 

Alpha attenuation i:allliraUon: AAM0611/12/14 Alpha prog. attenuation: n/a 
Beta efficio,,cl Jogffle: Sr-B9-06/11 Beta prog. Jogme: n/a 

Beta attenuation'itall:brallon: ASR0610J0&11 Beta prog. attenualJon: n/a 

Alpha Activity ' 
Bkg. b>a xllk Base ! -Jase Progeny Progeny Gross 
CPM CPM EH G, ir.Fact. Elf Car.Fact. CPM 

J 0.064 J 8.589 J 0.2180 ! ' 1.141 J n/a 1 n/a 3736.ooo I 

'\: 

l 

P.;.ge 1 ol 1 

Alpha Anenuallon Callbrallon f Beta Attenuation Callbrallon 

y = b'm"(a·(mass-xO)) y = b•m"(a'(mass-xO)) 

Alpha b= 1.14100 Beta b= 1.0680 

m= 0.99380 m= 0.9990 

•= 0.9950 •= 0.9920 

xO= O.DOOO xO= 0.0000 

Alpha to Beta X-lalk Beta to Alpha X-lalk 

y = b •m"-mass y = b"mass + m 

a->b dalk b= o.2n9 b->e xtalk b= -1.0SE-05 

a '->b xtalk m= 1.0004 b •>a xtalk m= 0.0023 

Beta Activity 
Bkg. a>b xtlk Base· Base Progeny Progeny 
CPM CPM Elf Car.Fact. Elf Cor.Fact. 
1.727 1.1864 I o.4712 I 1.068 I n/a I n/a 

~ 
to,\ir\l \ 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 
C3 

Unit Type: LB4100 ~c 

Counting Unit ID: Magenta 

High Voltage Mode: Simultaneous 

Application Revision: 
Application Version: Standard 

Rev.12/01/08 JCP 

Count 
Sample End 

ID Date &Time 
1118005-3 6/21/201110:07 

b 

0 

Data file name: ABC0621 H 

Batch 10: SR90 OUTLIER TEST 
Count Preset (m): 3 

2 Batch Ended: 6/21/201110:07 

Count Resld. 
Dur. Mass Gross 
(min) (mg) CPM 
3.00 0.0 2.667 

Backgroun!i !ognte: BKGABW 

Date ,ir h,g. Cal: 6116/2011 
Alpha etncle110, iogfile: Am~241 R-06/1 O Alpha prog. logfile: n/a 

Alpha attenua.llon t
1

~Ft..raUon: AAM0611/12/14 Alpha prog. attenuation: n/a 
Beta efficiency logfile: Sr-89-06111 Bela prog. logllie: n/a 

Beta attenuation ~!'tratJon: ASR0610/0611 Beta prog. attenuation: n/a 

Alpha Activit::, 
Bkg. b>a xtlk Base ~ase [! Progeny Progeny Gross 
CPM CPM Eff c, r.Fact. Eff Car.Fact. CPM 

I 0.064 I 0.452 I 0.2100 1 i.141 I nla I nla 3676.667 I 

Page:': ol 1 

Bkg. a>b Xtlk 
CPM CPM 
1.727 0.7233 I 

Alpha Attenuation calibration I Beta Attenuation Callbrallon 

y = b•m 11 (a•(mass~xO)) 

Alpha b= 1.14100 

0.993BO 

•= 0.9950 

x0= 0.0000 

Alpha lo Bela X·talk 

y:;: b •m11-mass 

a -:.b xtalk b= 0.2779 

a-:.b xtalk m= 1.0004 

Beta Activity 
Base Base 

Elf Car.Fact. 
o.4112 I 1.068 I 

y = b'm"{a'(mass-xO)) 

Bela b= 1.0680 

m= 0.9990 

•= 0.9920 

x0= 0.0000 

Beta to Alpha X-talk 

y::: b•mass + m 

b -:.a xtalk b= ~1.0SE-05 

b ~:.a Jttalk m= D.0023 

Progeny Progeny 
Elf Car.Fact. 
nla I n/a 

c; 
1ii\'ttl11 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 
C3 

Unit Type: LB4100 ..C 

Counling Unit ID: Magenta 

High Voltage Mode: Simultaneous 

Application Revision: 

Application Version: Standard 
Rev.12/01/08 JCP 

Count 
Sample End 

ID Date & Time 
1118005-4 6/21/201110:11 

Data me name: ABCD6211 

Batch ID: SR90 OUTLIER TEST 

Count Preset (m): 3 

2 Batch Ended: 61211201110:11 

Count Resid. 
Dur. Mass Gross 
(min) (mg) CPM 
3.00 o.o 2.000 

Backgrcir:md logflle: BKGABW 

Da~ of Bkg. Cal: 6/1612011 

Alpha effft::,~~y logflle: Am·241R--06/10 Alpha prog. logfile: n/a 

Alpha attenuatior, r.;adbratlon: AAMD611/12/14 Alpha prog. attenuation: n/a 
Beta emcie~cy logrole: Sr-89-06/11 Beta prog. logflle: n/a 

Beta attenuation c~UbraUon: ASRD610/0&11 Beta prog. attenuaUon: n/a 

Alpha ActiV\1}_, 
Bkg. h>a xtlk Base Base Progeny Progeny Gross 
CPM CPM Elf (;or.Fact. Elf Car.Fact. CPM 

1 0.064 I e.639 1 0.2100· 1 - 1.141 1 n/a I n/a 3151.661 I 

~G,e 1 of 1 

Bkg. a>b xllk 
CPM CPM 
1.727 0.5380 I 

Alpha AUenuatlon Calibration I Beta Attenuation Calibration 

y = b*m"(a'(mass·XO)} 

Alpha b,:- 1.14100 

m= 0.99380 

0.9950 

xO= 0.0000 

Alpha to Bela X-telk 

y = b "m"-mass 
a ·>b xtalk b= o.2n9 

a ·>b xtalk m= 1.0004 

Beta Activity 
Base Base 
Elf Car.Fact. 

o.4112 I 1.068 I 

y = b'm"(a"(mass~xo)) 

Beta b= 1.0680 

0.9990 

0.9920 

XO= 0.0000 

Beta to Alpha X·lalk 

'!_=b'mass+ m 

b •>8 ldalk b= ·1.0SE--05 

b ·>a xtalk m= o.0023 

Progeny Progeny 
Elf Cor.Fact. 
n/a I n/a 

~\1,1\11 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 
CJ 

Unit Type: LB4100 ·C 

Counting Unit ID: Magenta 

High Voltage Mode: Simultaneous 

Application Revision: 

Application Version: Slandard 
Rev.12/01/08 JCP 

Count 
Sample End 

ID Date& Time 
1118005-5 6121/201110:15 

" 

Data file name: ABC0621 J 
Batch ID: SR90 OUTLIER TEST 

Count Preset (m): 3 

Batch Ended: 6/21/201110:15 

Count Resid. 
Dur. Mass Gross 
(min) (mg) CPM 
3.00 0.0 2.667 

Backgroumi logfile: BK!3ABW 

Dale or Bi<g. Cal: 6/16/2011 

Alpha emclent I lognte: Am-241R-06/1 o Alpha prog. logfile: nla 

Alpha attenuation oo!i-.,ration: AAMD611112/14 Alpha prog. aHenuaUon: n/a 

Beta efficl"l1c41ognte: Sr-!19-06N 1 Beta prog. logfile: n/a 
Beta attenuaUon 1'.:ll,''NaUon: ASR0610/0611 Beta prog. attenuaUon: n/a 

Alpha Activl~ 
Bkg. b>a xtlk Base 

...., 
' :ase Progeny Progeny Gross 

CPM CPM Ell ( c, /.Fact. Ell Car.Fact. CPM 
I 0.064 I 8.115 I o.21eo 1 1,141 I nia I n/a 3790.661 1 

Pa~a 1 ol 1 

,Alpha Allenuatlon Callbratlon I Beta Attenuation Calibratlon 

y = b•m 11 (a'(mass-xO)) y = b•m 11{a'{mass-xO)) 

Alpha b= 1.14100 Beta b= 1.0680 

m: 0.99380 m= 0.9990 

•= 0.9950 •= 0.9920 

>db 0.0000 xO= 0.0000 

Alpha to Beta X-talk Bela to Alpha X-lalk 

y = b •m"-mass y=b"mass+ m 

a->b xtalk b= 0.2779 b->a xtalk b= -1.0SE-OS 

a->b xtalk m= 1.0004 b-:>a xtalk m= 0.0023 

Beta Activity 
Bkg. a>b xtlk Base Base Progeny Progeny 
CPM CPM Elf Car.Fact. Elf Car.Fact. 
1.727 0.7233 I 0.4112 I 1.068 I n/a I n/a 

'dw. i, q, \ \. \ 
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CJ 

ANALYTICS tSo % , 7 f 
~)_ 1~-N~ 

CERTIFICATE OF CALIBRATION 
Standard. Radionuclide Source 

69573-307 

Sr-90 5 mL Liquid in Flame Sealed Vial 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 • U.S.A. 

Phone (404) 352-8677 
Fax (404) 352-2837 

This standard radionuclide source was prepared gravimetrically 
from a calibrated master solution. The master solution was 
calibrated by liquid scintillation counting. 

Radionuclide purity and calibrati(;:m were . checked by germanium. 
gamma-ray, spectrometry a..11.d liquid scintillation counting. The 
nuclear decay rate and assay date for this source are given 
below. 

ANALYTICS maintains traqeability to the National Institute of 
Standards and Tec~.nology through Measurements Assurance Programs 
as described in USNRC Reg. Guide 4.15, Revision 1. 

ISOTOPE: 

.ACTIVITY ( ~ps) : 
h"l\LF-L:C:FE :: .. : ..... ._,.,.,...,, 

C~..LIBP.ATION DATE: 
RELATI17E EXPANDED 

UNCERTAINTY (k=2) : 

Sr-90 

3. 812 E4 

nr .'19 · years 
December 2, 2004 

2.0% 

Impurities: y-impurities <0.1% 

12: 00 EST 

5.05960 grams in O.lMHCl solution with 30 ).Lg/g Sr carrier. 

This source also contains Y-90 in secular equilibrium with Sr-~b. 
The Y-90 activ-ity is equal to the sr-90 activity. Since sr-90 
and Y-90 both decay 100% by beta emiss-ion, the total beta 
emission rate far the source is twice the certified Sr-90 
activity. The half-life for Y-90 is 64.08 hours. 

P O NUMBER 71069, Item 1 ••; .. 

SOURCE PREPARED BY: --...l~...:;...:_~dJ:....--~-~-·-\~~___;:;·•'"""uJ._1 

_:· ---

M. Dimitrova, Radiochemist 
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, I 

I 
I 

··.t 

Stnd ID: 853,3020,89 

.Description: Th-230 
! · Expiration: .2/5/2009 

.1 ~oo· . Activity: ·1166.38 dpm/mL. 
\~ 

s Uncertainty:, 23.33 dpm/mL 
' Ref. Date: 11/6/2007 

Raf Time: NIA 
Prep Date: 12/12/2007 Prep by: 

Matdx!Comp. ·o;5 M HN03 
Haff ~ffe (y): 7.70E+04 

DC 

,.,,.-:R.1:5/0€ 

1\)/ fj/87 
Signed Date 

.... , 
89 

.. , .. •, ·. . . :• . . . . : 
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A Eckert &Ziegler .... 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source . 

76263.-307 

Th-230 S rnL Liquid in.Flame .Sealed Vial 

Customer: Paragon Analytics / Fort Collins, CO 
P.O. No.: 7Z90S·REL 10-30-07, Item l 

1380 Seaboard Industrial Blvd. 
Atlallta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352•2837 
www.analyticslnc.com 

T.his standard radionuclide source was prepared gravimetrically from a calibrated master solution. 
The master sol:ution was calibrated by liquid scintillation counting. 

Radionuclide purity and calibration were checkeq. by germanium gamma-ray spe($ometry and 
liquid scintillation counting. The nuclear decay rate and assay d~te fo;r this source are given below. 

mJUi'Y".rlCS maintains traceability to th~ National I:ctstitute of Standards and Teclmology through 
Measurements Assm:ance ProgI"ams as desc:dbed in USNRC Reg. Guide 4.15, ·Revision l. . . 

Isotope: 

'Acti'Vity (Bg): . 

Th-230 

l.963 E4 

Half-Life: 7 .83&E4 yea:cs 
'd~MiontD:i~! ;:,-,,._,,~':'"""::.-;.;,'.,;,,o.;.~.lil~a..w~S; ~H-2.,tlC:'-~"i'' 
Relative Expanded 
UncertaJnty (k=2): 

Co:m:rnents: 
Impurities: y-impmili.es <O.l %, a-impurities <0.01 ~. 
5.15119 grams O.SM HN03 solution. 

SourcePreparedBy: ~ 'Ce~~ 
N. E. Kiesrnan, 'Radiochemist 

QA Approved: 

End cf Certificate 

Corporate Office 

Date: J/-1 'i-r/J-

Laboratory 

~- .. ~- - ' < -· ,.,._ -

24937 Avenue Tlbbltts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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LB4100C Alpha Attenuation Curve -- Am-241 

WO# 1223001 Soike Information Attenuation Enuation v:::b*m/\{ a*(x-xO Cross-Talk Enuation v:::b*mA..x 
Std. ID 955.4095.10 b= 0.9797 b= 0.2560 

Mass Range Ref. Date 10/25/2011 m= 0.9902 m= 0.9993 
Low 21.0 mg Halflife 433 yrs a= 0.8336 
High 156.0 mg Activity 55161.33 dpm/ml XO 21.5 

Vol. 0.1 ml 
Act. Added 5516.13 dnm % DiffMax. = 12.5% % DiffMax. = 14.8% 

File Detector Sample Mass Count Alpha Beta Count Alpha Beta Base Alpha Decay Corr. Act. Alpha EFF AlphaAtt. Actual/Fit Obs Fitted %Diff. a>6XTlk a>6Xm %Diff. 
ID ID ID /ma) Date Counts Counts Time AlohaCPM Beta CPM Elf. added d"m/mL Actual Fitted EFF Ratio Atten Fact. Atten Fact. Actual Fitted 

MM1206 A1 1223001-3 21 12/6/201614:48 10024 2753 8.44 1167.55573 324.05283 0.1952 5471.12 0.2134 0.1920 0.8999 1.0933 0.9838 10.0% 0.2775 0.2599 6.3%, 
MM1206 A2 1223001-3 21 12/6/2016 15:06 10009 2908 8.74 1145.03851 330.69411 0.2235 5471.12 0.2093 0.2199 1.0506 0.9364 0.9838 -5.1% 0.2888 0.2599 10.0% 
MM1206 A3 1223001-3 21 12/6/2016 8:11 10012 2694 8.49 1179.14573 315.02449 0.2142 5471.12 0.2155 0.2107 0.9777 1.0062 0.9838 22% 0.2672 0.2599 2.7% 
MM1206 A4 1223001-3 21 12/6/2016 8:32 10013 2817 8.6 1164.20733 325.46914 0.2015 5471.12 0.2128 0.1982 0.9316 1.0560 0.9838 6.8% 0.2796 0.2599 7.0% 
MM1206 B1 1223001-3 21 12/6/2016 9:01 10012 3010 8.33 1201.81577 359.42654 Q.2176 5471.12 0.2197 0.2141 0.9745 1.0095 0.9838 2.5% 0.2991 0.2599 13.1% 
MM1206 B3 1223001-3 21 12/6/20169:29 10010 2863 8.25 1213.19933 344.8263 0.2248 5471.12 0.2217 0.2212 0.9973 0.9864 0.9838 0.3% 0.2842 0.2599 8.6% 
MM1206 B4 1223001-3 21 12/6/2016 9:59 10018 2686 8.43 1188.21685 316.79896 0.2028 5471.12 0.2172 0.1995 0.9186 1.0709 0.9838 8.1% 0.2666 0.2599 2.5% 
MM1206 C1 1223001-3 21 12/6/2016 10:30 10007 2981 8.64 1158.09359 343.02215 0.1982 5471.12 0.2117 0.1950 0.9211 1.0680 0.9838 7.9% 0.2962 0.2599 12.2% 
MM1206 C3 1223001-3 21 12/6/201611:03 10004 2930 8.19 1221.37462 356.03036 0.2316 5471.12 0.2232 0.2278 1.0206 0.9639 0.9838 •2.1% 0.2915 0.2599 10.8% 
MM1206 A1 1223001-2 22.1 12/6/2016 15:07 10011 2826 9.24 1083.31956 303.71216 0.1952 5471.12 0.1980 0.1903 0.9611 1.0144 0.9749 3.9% 0.2804 0.2601 7.2% 
MM1206 A2 1223001-2 22.1 12/6/2016 8:11 10012 2957 9.31 1075.24679 315.58647 0.2235 5471.12 0.1965 0.2179 1.1087 0.8793 0.9749 -10.9% 0.2935 0.2601 11.4% 
MM1206 A3 1223001-2 22.1 12/6/2016 8:33 10006 2797 9.18 1089.85421 302.3941 0.2142 5471.12 0.1992 0.2088 1.0483 0.9300 0.9749 -4.8% 0.2775 0.2601 6.2% 
MM1206 A4 1223001-2 22.1 12/6/2016 9:02 10014 2914 9.12 1097.93132 317.42854 0.2015 5471.12 0.2007 0.1964 0.9789 0.9959 0.9749 2.1% 0.2891 0.2601 10.0% 
MM1206 B1 1223001-2 22.1 12/6/2016 9:30 9999 3069 8.88 1125.90851 343.69011 0.2176 5471.12 0.2058 0.2121 1.0308 0.9457 0.9749 -3.1% 0.3053 0.2601 14.8%·· 

AAM1206 B3 1223001-2 22.1 12/6/201610:00 10015 3057 9.19 1089.63749 330.44018 0.2248 5471.12 0.1992 0.2192 1.1004 0.8860 0.9749 -10.0% 0.3033 0.2601 14.2% 
MM1206 B4 1223001-2 22.1 12/6/2016 10:30 10021 2777 9.23 1085.54081 299.04174 0.2028 5471.12 0.1984 0.1977 0.9964 0.9784 0.9749 0.4% 0.2755 0.2601 5.6% 
AAM1206 C1 1223001-2 22.1 12/6/201611:04 9999 3018 9.39 1064.73223 319.40475 0.1982 5471.12 0.1946 0.1932 0.9929 0.9819 0.9749 0.7% 0.3000 0.2601 13.3% 
MM1206 C3 1223001-2 22.1 · 12/6/201611:36 10004 2993 8.89 1125.19434 334.94742 0.2316 5471.12 0.2057 0.2258 1.0979 0.8880 0.9749 -9,8% 0.2977 0.2601 12.6'k 

MM1206 A1 1223001-4 22.8 12/6/201614:26 10007 2815 9.79 1022.04347 285.4063 0.1952 5471.12 0.1868 0.1892 1.0128 0.9570 0.9693 -1.3% 0.2793 0.2603 6.8% 
MM1206 A2 1223001-4 22.8 12/6/201614:49 10002 2957 9.73 1077.79878 301.87645 0.2235 5471.12 0.1970 0.2166 1.0997 0.8814 0.9693 -10.0% 0.2801 0.2603 7.1% 
MM1206 A3 1223001-4 22.8 12/6/201615:07 10012 2835 9.66 1036.31492 291.18826 0.2142 5471.12 0.1894 0.2076 1.0961 0.8843 0.9693 -9.6% 0.2810 0.2603 7.4% 
MM1206 A4 1223001-4 22.8 12/6/2016 8:12 10015 2842 9.66 1036.65448 292.1139 0.2015 5471.12 0.1895 0.1953 1.0308 0.9403 0.9693 -3.1% 0.2818 0.2603 . 7,6% 
MM1206 B1 1223001-4 22.8 12/6/2016 8:33 10017 2973 9.33 1073.52844 316.73152 0.2176 5471.12 0.1962 0.2109 1.0749 0.9017 0.9693 •7.5% 0.2950 0.2603 .. ,1:1:8% 
MM1206 B3 1223001-4 22.8 12/6/2016 9:02 10012 2898 9.45 1059.3369 304.46267 0.2248 5471.12 0.1936 0.2179 1.1254 0.8613 0.9693 -12.5% 0.2874 0.2603 9:4% 

MM1206 B4 1223001-4 22.8 12/6/2016 9:30 10007 2657 9.46 1057.66441 279.04181 0.2028 5471.12 0.1933 0.1966 1.0168 0.9532 0.9693 -1.7% 0.2638 0.2603 1.4% 
MM1206 C1 1223001-4 22.8 12/6/2016 10:00 10004 3024 9.83 1017.57692 305.6287 0.1982 5471.12 0.1860 0.1921 1.0329 0.9384 0.9693 -3.3% 0.3003 0.2603 13.3% 

MM1206 C3 1223001-4 22.8 12/6/201610:30 10019 2970 9.37 1099.14861 315.24605 0.2316 5471.12 0.2009 0.2245 1.1174 0.8674 0.9693 ~11.7% 0.2868 0.2603 9.3% 

MM1206 A1 1223001-9 46.1 12/6/201613:07 10005 2749 11.43 875.206084 238.37544 0.1952 5471.12 0.1600 0.1562 0.9762 0.8195 0.8000 2.4% 0.2724 0.2647 2.8% 

MM1206 A2 1223001-9 46.1 12/6/201613:35 10010 2731 11.35 931.5648 238.58774 0.2235 5471.12 0.1703 0.1788 1.0501 0.7618 0.8000 •5.0% 0.2561 0.2647 -3.4% 

MM1206 A3 1223001-9 46.1 12/6/201614:01 10002 2507 11.14 911.2354 222.75488 0.2142 5471.12 0.1666 0.1714 1.0288 0.7776 0.8000 •2.9% 0.2445 0.2647 •B.3% 

MM1206 A4 1223001-9 46.1 12/6/201614:27 10001 2627 11.3 884.949248 230.38888 0.2015 5471.12 0.1617 0.1612 0.9966 0.8027 0.8000 0.3% 0.2603 0.2647 -1.7% 

MM1206 B1 1223001-9 46.1 12/6/201614:50 10002 2748 10.63 940.816919 256.59564 0.2176 5471.12 0.1720 0.1741 1.0123 0.7903 0.8000 -1.2% 0.2727 0.2647 2.9% 
MM1206 B3 1223001-9 46.1 12/6/201615:09 10005 2758 11.16 954.2654 244.92862 0.2248 5471.12 0.1744 0.1798 1.0311 0.7759 0.8000 ~3.1% 0.2567 0.2647 .. 3.1lil/o 

MM1206 B4 1223001-9 46.1 12/6/2016 8: 13 10008 2643 11.26 888.651947 232.89969 0.2028 5471.12 0.1624 0.1622 0.9988 0.8009 0.8000 0.1% 0.2621 0.2647 -1.0% 
MM1206 C1 1223001-9 46.1 12/6/2016 8:35 10002 2998 11.58 863.60657 256.89365 0.1982 5471.12 0.1578 0.1586 1.0045 0.7964 0.8000 -0.4% 0.2975 0.2647 11.0% 

AAM1206 C3 1223001-9 46.1 12/6/2016 9:04 10003 2858 11.35 958.3654 250.08317 0.2316 5471.12 0.1752 0.1853 1.0577 0.7563 0.8000 -5.8% 0.2609 0.2647 #1.4% 

MM1206 A1 1223001-10 63,5 12/6/2016 12:40 10004 2748 13.17 759.483163 206.52404 0.1952 5471.12 0.1388 0.1353 0.9747 0.7112 0.6931 2.5% 0.2719 0.2681 1.4% 

MM1206 A2 1223001-10 63,!; 12/6/2016 13:09 10010 2696 13.02 768.661204 205.03705 0.2235 5471.12 0.1405 0.1549 1.1027 0.6286 0.6931 -10.3% 0.2667 0.2681 ..Q.5% 

MM1206 A3 1223001-10 63.5 12/6/201613:36 10007 2592 12.58 795.344998 203.75134 0.2142 5471.12 0.1454 0.1485 1.0213 0.6787 0.6931 -2.1% 0.2562 0.2681 4.7% 

MM1206 A4 1223001-10 63.5 12/6/201614:03 10011 2650 12.66 790.663294 207.2317 0.2015 5471.12 0.1445 0.1397 0.9665 0.7172 0.6931 ~.4o/cL , 0.2621 0.2681 -2.3% 

MM1206 B1 1223001-10 63.5 12/6/2016 14:28 10011 2835 11.91 840.449156 236.11726 0.2176 5471.12 0.1536 0.1508 0.9819 0.7060 0.6931 _.:··.1.8%: 0.2809 0.2681 4.6% 

AAM1206 B3 1223001-10 63.5 12/6/201614:52 10005 2766 12.54 797.71289 218.37016 0.2248 5471.12 0.1458 0.1558 1.0687 0.6486 0.6931 -·~a.9% 0.2737 0.2681 2.1% 

MM1206 B4 1223001-10 63.5 12/6/201615:10 10008 2463 12.55 797.292199 194.42998 0.2028 5471.12 0.1457 0.1406 0.9646 0.7186 0.6931 ':;J.5% .. 0.2439 0.2681 -9.9% 

AAM1206 C1 1223001-10 63.5 12/6/2016 8:15 10004 2829 12.99 770.00687 215.78191 0.1982 5471.12 0.1407 0.1374 0.9761 0.7101 0.6931 . • .2.4% 0.2802 0.2681 4.3% 

AAM1206 C3 1223001-10 63.S 12/6/2016 8:36 9999 2915 12.42 804.957464 232.97909 0.2316 5471.12 0.1471 0.1605 1.0911 0.6353 0.6931 . :-:9_j•,i, 0.2894 0.2681 7.4% 

AAM1206 A1 1223001-12 93,6 12/6/201611:43 10006 2425 15.68 638.015755 152.52361 0.1952 5471.12 0.1166 0.1056 0.9054 0.5974 0.5409 ·.:-9,5%, 0.2391 0.2741 ""'14.6% 

MM1206 A2 1223001-12 93.6 12/6/201612:14 10007 2622 16.08 622.169871 161.0307 0.2235 5471.12 0.1137 0.1209 1.0631 0.5088 0.5409 ·· :s.3% · 0.2588 0.2741 •5.9% 

AAM1206 A3 1223001-12 93.6 . 12/6/2016 12:43 10000 2423 15.62 640.080866 152.83164 0.2142 5471.12 0.1170 0.1159 0.9904 0.5462 0.5409 1:0% 0.2388 0.2741 ·14.8% 

MM1206 A4 1223001-12 93,6 12/6/201613:12 10008 2436 15.67 638.577623 153.36729 0.2015 5471.12 0.1167 0.1090 0.9338 0.5792 0.5409 6.6% 0.2402 0.2741 ·14.1% 

AAM1206 B1 1223001-12 93.6 12/6/2016 13:39 10000 2672 15.03 665.230995 175.85978 0.2176 5471.12 0.1216 0.1177 0.9680 0.5588 0.5409 3.2% 0.2644 0.2741 ... 3_1% 

MM1206 B3 1223001-12 93.6 12/6/2016 14:05 10005 2640 15.32 652.933885 170.11976 0.2248 5471.12 0.1193 0.1216 1.0189 0.5309 0.5409 -1.9% 0.2605 0.2741 •5.2% 

MM1206 B4 1223001-12 93.6 12/6/201614:32 10005 2433 15.67 638.323174 153.43984 0.2028 5471.12 0.1167 0.1097 0.9402 0.5753 0.5409 6.0% 0.2404 0.2741 -14.0% 

AAM1206 C1 1223001-12 93.8 12/6/201614:55 10008 2841 16.1 621.490907 174.45863 0.1982 5471.12 0.1136 0.1072 0.9438 0.5731 0.5409 5.6% 0.2807 0.2741 2.4% 

AAM1206 C3 1223001-12 93.6 12/6/201615:14 10010 2974 15.97 626.68525 184.50117 0.2316 5471.12 0.1145 0.1253 1.0937 0.4946 0.5409 •9.4% 0.2944 0.2741 6.9% 

l:\Oprtns\RAD\INS1\GFP\Calibration\LB41 OOA \2016_Calibration Data\GAB_attenuation_ 12.06.16 
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LB41 OOC Aloha Attenuation Curve -- Am-241 

WO# 1223001 Soike Information Attenuation Enuation v=b*m"{a*(x-xO Cross-Talk Eauation v=b*mA..x 
Std. ID 955.4095.10 b= 0.9797 b= 0.2560 

Mass Range Ref. Date 10/25/2011 m = 0.9902 m = 0.9993 
Low 21.0 mg Halflife 433 yrs a= 0.8336 
High 156.0 mg Activity 55161.33 dpm/mL XO 21.5 

Vol. 0.1 ml 
Act. Added 5516.13 dnm % DiffMax. = 12.5% % Diff Max.= 14.8% 

AAM1206 A1 1223001-13 95.2 12/6/201611:12 10010 2742 16.99 589.0481 159.25705 0.1952 5471.12 0.1077 0.1042 0.9679 0.5516 0.5338 3.2% 0.2704 0.2744 .. 1.5% 
AAM1206 A2 1223001-13 95.2 12/6/201611:44 10004 2735 16.72 598.169359 161.54756 0.2235 5471.12 0.1093 0.1193 1.0913 0.4892 0.5338 -9.1% 0.2701 0.2744 .-1.6% 
AAM1206 A3 1223001-13 95.2 12/6/2016 12:15 10002 2698 16.83 594.1719 158.01897 0.2142 5471.12 0.1086 0.1143 1.0529 0.5070 0.5338 -5.3% 0.2659 0.2744 -3.2% 
AAM1206 A4 1223001-13 95.2 12/6/201612:44 10007 2752 16.64 601.287212 163.29562 0.2015 5471.12 0.1099 0.1076 0.9788 0.5454 0.5338 2.1% 0.2716 0.2744 -1.()% 
AAM1206 B1 1223001-13 95.2 12/6/201613:12 10007 2850 16 625.3325 176.207 0.2176 5471.12 0.1143 0.1162 1.0163 0.5253 0.5338 •1.6% 0.2818 0.2744 2.6% 
AAM1206 B3 1223001-13 95.2 12/6/2016 13:40 10000 2718 16.35 611.486795 164.03453 0.2248 5471.12 0.1118 0.1200 1.0737 0.4972 0.5338 -7.4% 0.2683 0.2744 ~2.3% 
AAM1206 B4 1223001-13 95.2 12/6/201614:07 10002 2499 16.55 604.192453 149.17198 0.2028 5471.12 0.1104 0.1083 0.9803 0.5445 0.5338 2.0% 0.2469 0.2744 -11.1% 
AAM1206 C1 1223001-13 95.2 12/6/2016 14:33 10003 2847 16.8 595.292667 167.46329 0.1982 5471.12 0.1088 0.1058 0.9724 0.5490 0.5338 2.8% 0.2813 0.2744 . 2,5%· 
AAM1206 C3 1223001-13 95.2 12/6/201614:56 10003 2914 16.47 637.231691 175.20475 0.2316 5471.12 0.1165 0.1236 1.0615 0.5029 0.5338 •6.2% 0.2749 0.2744 0.2% 
AAM1206 A1 1223001-14 116.1 12/6/201610:40 10004 2878 18.68 535.424039 151.93652 0.1952 5471.12 0.0979 0.0877 0.8964 0.5014 0.4494 10.4% 0.2838 0.2786 1.8% 
AAM1206 A2 1223001-14 116.1 12/6/201611:13 10002 2863 18.46 541.664152 153.06309 0.2235 5471.12 0.0990 0.1004 1.0145 0.4430 0.4494 -1.4% 0.2826 0.2786 1.4% 
AAM1206 A3 1223001-14 !!!:! ... , 12/6/201611:45 10002 2570 18.2 549.43644 138.91879 0.2142 5471.12 0.1004 0.0963 0.9585 0.4688 0.4494 4:1%. 0.2528 0.2786 -10.2% 
AAM1206 A4 1223001-14 12/6/2016 12:16 10002 2790 18.6 537.646935 147.911 0.2015 5471.12 0.0983 0.0906 0.9215 0.4877 0.4494 7.9% 0.2751 0.2786 ~1.3~/o 
AAM1206 81 1223001-14 116.1 12/6/2016 12:44 10005 2957 17.52 570.956644 166.86054 0.2176 5471.12 0.1044 0.0978 0.9370 0.4796 0.4494 6.3% · 0.2922 0.2786 4.7% 
AAM1206 83 1223001-14 116.1 12/6/2016 13:14 10009 2731 18.11 552.544078 148.59666 0.2248 5471.12 0.1010 0.1010 1.0003 0.4493 0.4494 0.0% 0.2689 0.2786 -3.6% 
AAM1206 B4 1223001-14 116.1 12/6/2016 13:42 10002 2591 18.43 542.544116 138.761 0.2028 5471.12 0.0992 0.0911 0.9190 0.4890 0.4494 8.1% 0.2558 0.2786 ·8,9% 
AAM1206 C1 1223001-14 116,1 12/6/2016 14:09 10005 3045 18.99 526.73224 158.34655 0.1982 5471.12 0.0963 0.0891 0.9252 0.4857 0.4494 7.5% 0.3006 0.2786 . _7.3% 
AAM1206 C3 1223001-14 116.1 12/6/2016 14:34 10003 2996 18.43 542.641375 160.83804 0.2316 5471.12 0.0992 0.1041 1.0494 0.4283 0.4494 -4.9% 0.2964 0.2786 6.0% 
AAM1206 A1 1223001-16 134.1 12/6/201610:15 10005 3080 24.22 412.966357 125.03563 0.1952 5471.12 0.0755 0.0756 1.0020 0.3867 0.3875 -0.2% 0.3028 0.2823 6.8% 
AAM1206 A2 1223001-16 134.1 12/6/2016 10:45 10002 3274 24.25 452.297608 132.98131 0.2235 5471.12 0.0827 0.0866 1.0475 0.3699 0.3875 -4.7% 0.2940 0.2823 4,0% 
AAM1206 A3 1223001-16 134.1 12/6/201611:18 10004 2988 23.63 423.236135 124.15943 0.2142 5471.12 0.0774 0.0830 1.0728 0.3611 0.3875 •7.3% 0.2934 0.2823 3.8% 
AAM1206 A4 1223001-16 134.1 12/6/201611:51 10005 3184 24.47 408.773002 128.02951 0.2015 5471.12 0.0747 0.0781 1.0449 0.3708 0.3875 •4.5% 0.3132 0.2823 9.9% 
AAM1206 81 1223001-16 134.1 12/6/2016 12:20 9999 3076 22.64 441.546943 133.94772 0.2176 5471.12 0.0807 0.0843 1.0447 0.3709 0.3875 '4.5% 0.3034 0.2823 6.9% 
AAM1206 83 1223001-16 134.1 12/6/201612:50 10002 3141 23.16 451.731285 133.41776 0.2248 5471.12 0.0826 0.0871 1.0549 0.3673 0.3875 -5.5% 0.2953 0.2823 4.4% 
AAM1206 84 1223001-16 13,4.1 12/6/201613:19 9999 2796 23.49 425.512498 117.20437 0.2028 5471.12 0.0778 0.0786 1.0103 0.3835 0.3875 .1.()% 0.2754 0.2823 -2.5% 
AAM1206 C1 1223001-16 

·:.:: 
J34.1 ,. 12/6/201613:47 10002 3261 24.36 410.467133 131.866 0.1982 5471.12 0.0750 0.0768 1.0236 0.3785 0.3875 -2.4% 0.3213 0.2823 12.1% 

AAM1206 C3 1223001-16 ·134:1 12/6/201614:13 10003 3294 23.5 475.544574 138.44721 0.2316 5471.12 0.0869 0.0897 1.0324 0.3753 0.3875 -3.2% 0.2911 0.2823 3.0% 
AAM1206 A1 1223001-17 134.2· 12/6/2016 9:42 10004 3024 21.43 466.700212 138.97859 0.1952 5471.12 0.0853 0.0756 0.8859 0.4370 0.3871 11.4% 0.2978 0.2823 5.2% 
AAM1206 A2 1223001-17 134.2 12/6/201610:12 10001 2987 21.52 464.574483 136.77212 0.2235 5471.12 0.0849 0.0865 1.0190 0.3799 0.3871 -1.9%. 0.2944 0.2823 4.1% 
AAM1206 A3 1223001-17 134.2 12/6/201610:42 10002 2894 21.18 472.11396 134.34834 0.2142 5471.12 0.0863 0.0829 0.9610 0.4029 0.3871 3.9%. 0.2846 0.2823 0.8% 
AAM1206 A4 1223001-17 134.2 12/6/201611:16 10003 2909 21.46 466.02802 133.46552 0.2015 5471.12 0.0852 0.0780 0.9158 0.4227 0.3871 8.4% 0.2864 0.2823 1.4% 
AAM1206 81 1223001-17 134.2 12/6/201611:47 10003 2896 20.34 491.684577 140.46155 0.2176 5471.12 0.0899 0.0842 0.9374 0.4130 0.3871 6.3% 0.2857 0.2823 1.2% 
AAM1206 B3 1223001-17 134.2 12/6/201612:18 10009 2911 20.22 494.870946 141.76237 0.2248 5471.12 0.0905 0.0870 0.9621 0.4024 0.3871 3.8% 0.2865 0.2823 1.5% 
AAM1206 84 1223001-17 134.2 12/6/2016 12:48 10003 2728 20.88 478.912881 128.82634 0.2028 5471.12 0.0875 0.0785 0.8969 0.4316 0.3871 10.3% 0.2690 0.2823 ,,4.9% 
AAM1206 C1 1223001-17 134.2 12/6/201613:18 10000 3202 22.29 448.507673 141.65086 0.1982 5471.12 0.0820 0.0767 0.9360 0.4136 0.3871 6.4% 0.3158 0.2823 10,6% 
AAM1206 C3 1223001-17 134.2 12/6/201613:44 10002 3096 20.62 484.948046 148.42249 0.2316 5471.12 0.0886 0.0897 1.0115 0.3827 0.3871 -1.2% 0.3061 0.2823 7.8% 
AAM1206 A1 1223001-18 .151.6 12/6/2016 9:15 10003 3050 22.75 409.570308 131 .93393 0.1952 5471.12 0.0749 0.0655 0.8746 0.3835 0.3354 12.5% 0.3221 0.2859 11.2% 
AAM1206 A2 1223001-18 151.6 12/6/2016 9:44 10001 3038 23.16 431 .666107 129.14544 0.2235 5471.12 0.0789 0.0750 0.9502 0.3530 0.3354 5.0% 0.2992 0.2859 4.4% 
AAM1206 A3 1223001-18 151.6 12/6/201610:13 10005 2805 22.37 447.126782 123.10115 0.2142 5471.12 0.0817 0.0718 0.8792 0.3815 0.3354 12.1% 0.2753 0.2859 -3.8% 
AAM1206 A4 1223001-18 m:e 12/6/2016 10:44 10003 3011 22.67 421.148935 130.7297 0.2015 5471.12 0.0770 0.0676 0.8780 0.3820 0.3354 12.2% 0.3104 0.2859 7.9% 
AAM1206 81 1223001-18 151.6 12/6/201611:16 10000 3126 21.77 449.242726 141.6741 0.2176 5471.12 0.0821 0.0730 0.8889 0.3774 0.3354 11.1% 0.3154 0.2859 9,3% · 
AAM1206 83 1223001-18 151.6 12/6/201611:49 10004 3043 22.19 450.699709 134.92984 0.2248 5471.12 0.0824 0.0754 0.9154 0.3664 0.3354 8.5% 0.2994 0.2859 4.5o/o. 
AAM1206 B4 1223001-18 151.6 12/6/2016 12:20 10003 2775 22.62 422.061275 120.85405 0.2028 5471.12 0.0771 0.0680 0.8818 0.3804 0.3354 11.8% 0.2863 0.2859 0.2% 
AAM1206 C1 1223001-18 151.6 12/6/2016 12:50 10003 3243 23.26 409.927591 137.4229 0.1982 5471.12 0.0749 0.0665 0.8873 0.3780 0.3354 11.3% 0.3352 0.2859 14.7% 

AAM1206 C3 1223001-18 151.6 12/6/201613:18 10000 3110 22.2 450.33545 138.36709 0.2316 5471.12 0.0823 0.0777 0.9438 0.3554 0.3354 ·s.6% 0.3073 0.2859 6.9% 

AAM1206 A1 1223001-19 156 12/6/2016 8:49 10002 3016 25.57 391.039517 115.81872 0.1952 5471.12 0.0715 0.0631 0.8835 0.3662 0.3235 ·-, 11;7%·' 0.2962 0.2868 3.2% 
AAM1206 A2 1223001-19 156 12/6/2016 9:18 9999 3174 25.55 391.194294 122.19801 0.2235 5471.12 0.0715 0.0723 1.0112 0.3199 0.3235 -1.1% 0.3124 0.2868 8.2% 

AAM1206 A3 1223001-19 .156 12/6/2016 9:47 10000 3105 26.12 382.724392 116.58443 0.2142 5471.12 0.0700 0.0693 0.9905 0.3266 0.3235 0.9% 0.3046 0.2868 5.8% 
AAM1206 A4 1223001-19 156 12/6/201610:17 10002 3069 25.87 386.530435 116.54262 0.2015 5471.12 0.0706 0.0652 0.9226 0.3506 0.3235 · 7.7% 0.3015 0.2868 4.9% 

AAM1206 B1 1223001-19 1&6 12/6/201610:45 9999 3052 24.1 414.791266 124.721 0.2176 5471.12 0.0758 0.0704 0.9285 0.3484 0.3235 7.2% 0.3007 0.2868 4,6o/o 
AAM1206 83 1223001-19 156 12/6/2016 11 :20 10002 3085 25.38 393.955835 119.3484 0.2248 5471.12 0.0720 0.0727 1.0099 0.3203 0.3235 .. •1.0% 0.3029 0.2868 5.3% 
AAM1206 84 1223001-19 156 12/6/201611:52 9999 2791 24.85 402.216245 110.48888 0.2028 5471.12 0.0735 0.0656 0.8924 0.3625 0.3235 10.8% 0.2747 0.2868 -4.4% 
AAM1206 C1 1223001-19 156 12/6/2016 12:24 10000 3333 26.58 376.098724 123.39403 0.1982 5471.12 0.0687 0.0641 0.9327 0.3468 0.3235 .:· 6.7%. 0.3281 0.2868 12.6% 
AAM1206 C3 1223001-19 156 12/6/2016 12:52 10000 3242 25.31 394.985751 126.36866 0.2316 5471.12 0.0722 0.0749 1.0377 0.3117 0.3235 .: -3.8% 0.3199 0.2868 10.3% 

I :\Oprtns\RAD\INSTIGFP\Calibration\L841 OOA \2016_Calibration Dala\GA8_attenuaUon_ 12.06. 16 
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LB4100C Alpha Attenuation Curve -- Am-241 

WO# 1223001 Soike Information Attenuation Enuation v:;:b*m,.fa*(x-xO Cross-Talk Eauation v,:;:b*m11..x 
Std. ID 955.4095.10 ba 0.9797 ba 0.2560 

Mass Range Ref. Date 10/25/2011 ma 0.9902 ma 0.9993 
Low 21.0 mg Halflife 433 yrs aa 0.8336 
High 156.0 mg Activity 55161.33 dpm/mL XO 21.5 

Vol. 0.1 mL 
Act. Added 5516.13 dom % Diff Max.= 12.5% % Diff Max.= 14.8% 

I I 
OUTLIERS ••; 

AAM1206 A1 1223001-1 23.3 12/6/2016 8:13 10009 2831 10.6 944.123283 264.94347 0.1952 5471.12 0.1726 0.1884 1.0919 0.8840 0.9653 -9.2% 0.2806 0.2604 7.2% 
AAM1206 A2 1223001-1 23.3 12/6/2016 8:35 10005 2998 10.76 929.676714 276.59554 0.2235 5471.12 0.1699 0.2157 1.2697 0.7603 0.9653 •27.0% 0.2975 0.2604 12.5% 
AAM1206 A3 1223001-1 23.3 12/6/2016 9:03 10005 2872 10.38 963.748832 274.39593 0.2142 5471.12 0.1762 0.2068 1.1738 0.8224 0.9653 -17.4% 0.2847 0.2604 8.6%" 
AAM1206 A4 1223001-1 23,3 12/6/2016 9:31 10010 2990 10.84 923.336734 273.74126 0.2015 5471.12 0.1688 0.1945 1.1525 0.8375 0.9653 -15.3% 0.2965 0.2604 12.2% 
AAM1206 81 1223001-1 23.3 12/6/2016 10:01 10004 3090 9.93 1007.34717 309.26025 0.2176 5471.12 0.1841 0.2100 1.1408 0.8461 0.9653 -14.1% 0.3070 0.2604 15.2% 
AAM1206 83 1223001-1 23.3 12/6/201610:32 10013 2875 10.25 976.744049 278.2838 0.2248 5471.12 0.1785 0.2170 1.2155 0.7942 0.9653 ·21.6% 0.2849 0.2604 ·a:6·0l 
AAM1206 84 1223001-1 23.3 12/6/201611:05 10015 2813 10.62 942.874015 263.05259 0.2028 5471.12 0.1723 0.1958 1.1359 0.8498 0.9653 -13.6% 0.2790 0.2604 6.7% 
AAM1206 C1 1223001-1 23.3 12/6/2016 11 :37 10005 2968 10.58 945.528174 278.5283 0.1982 5471.12 0.1728 0.1913 1.1071 0.8720 0.9653 -10.7% 0.2946 0.2604 11.6% 
AAM1206 C3 1223001-1 23.3 12/6/201612:08 10006 2960 10.23 977.988617 287.62206 0.2316 5471.12 0.1788 0.2236 1.2507 0.7718 0.9653 ·25.1% 0.2941 0.2604 11.5% 
AAM1206 A1 1223001-8 43.7 12/6/201613:36 10002 2776 12.86 777.638498 213.73114 0.1952 5471.12 0.1421 0.1593 1.1206 0.7282 0.8160 .. 12.1% 0.2748 0.2643 3.8% 
AAM1206 A2 1223001-8 43.7 12/6/201614:04 10007 2808 13.25 755.089283 209.89553 0.2235 5471.12 0.1380 0.1824 1.3214 0.6175 0.8160 :~U~ 0.2780 0.2643 4.9% 
AAM1206 A3 1223001-8 43.7 12/6/2016 14:29 10003 2635 12.69 788.134471 205.35381 0.2142 5471.12 0.1441 0.1748 1.2133 0.6725 0.8160 0.2606 0.2643 -1.4% 
AAM1206 A4 1223001-8 ··43,7 12/6/2016 14:52 10005 2779 12.81 780.935445 214.85089 0.2015 5471.12 0.1427 0.1644 1.1519 0.7084 0.8160 -15.2'4, 0.2751 0.2643 3.9% 
AAM1206 81 1223001-8 43.7 12/6/201615:10 10000 2932 12.22 818.225606 238.01653 0.2176 5471.12 0.1496 0.1776 1.1872 0.6873 0.8160 -18.7% 0.2909 0.2643 9.2% 
AAM1206 83 1223001-8 43.7 12/6/2016 8:14 10005 2830 12.26 815.934515 228.62797 0.2248 5471.12 0.1491 0.1834 1.2300 0.6634 0.8160 ,-:~3,orll 0.2802 0.2643 5.7% 
AAM1206 84 1223001-8 .43.7 .. 12/6/2016 8:36 10000 2434 12.5 799.842 192.895 0.2028 5471.12 0.1462 0.1655 1.1319 0.7209 0.8160 -13.2% 0.2412 0.2643 -9.6% 
AAM1206 C1 1223001-8 43.7 12/6/2016 9:05 10005 2961 13.11 763.033895 223.85712 0.1982 5471.12 0.1395 0.1617 1.1596 0.7037 0.8160 -16.0%- 0.2934 0.2643 9.9% 
AAM1206 C3 1223001-8 43.7 12/6/2016 9:33 10006 2999 12.46 802.934759 238.96721 0.2316 5471.12 0.1468 0.1890 1.2877 0.6337 0.8160 ·28.8% 0.2976 0.2643 11.2% 
AAM1206 A1 1223001-6 48.5 12/6/2016 14:05 10010 2856 15.16 660.168237 186.2585 0.1952 5471.12 0.1207 0.1531 1.2688 0.6182 0.7843 .,,"26.9% 0.2821 0.2652 ;6.0% 
AAM1206 A2 1223001-6 48.5 12/6/201614:31 10003 3208 15.12 661.418074 210.14031 0.2235 5471.12 0.1209 0.1753 1.4500 0.5409 0.7843 -45,0% 0.3177 0.2652 , 16.5% 
AAM1206 A3 1223001-6 48.5 12/6/2016 14:54 10012 2938 14.7 680.964435 197.57395 0.2142 5471.12 0.1245 0.1680 1.3498 0.5811 0.7843 ·,35.0%' 0.2901 0.2652 ;· 8.6% 
AAM1206 A4 1223001-6 48.5 12/6/201615:13 10003 3051 15.03 665.440595 200.90501 0.2015 5471.12 0.1216 0.1580 1.2994 0.6036 0.7843 -29.\)% 0.3019 0.2652 ,·.· 12.2% 
AAM1206 81 1223001-6 48.5 12/6/2016 8:16 10005 3250 14.13 707.962941 228.08908 0.2176 5471.12 0.1294 0.1707 1.3189 0.5947 0.7843 .. 31.9% 0.3222 0.2652 17.7% 
AAM1206 83 1223001-6 48.S 12/6/2016 8:38 10002 3015 14.52 688.708975 205.44063 0.2248 5471.12 0.1259 0.1763 1.4007 0.5600 0.7843 -40.1% 0.2983 0.2652 11.1% 
AAM1206 84 1223001-6 48.5 12/6/2016 9:07 10008 2734 14.62 684.383724 185.1791 0.2028 5471.12 0.1251 0.1591 1.2716 0.6168 0.7843 -27.2% 0.2706 0.2652 2.0% 
AAM1206 C1 1223001-6 48.5 12/6/2016 9:35 10000 3047 14.64 682.936109 206.12742 0.1982 5471.12 0.1248 0.1555 1.2454 0.6298 0.7843 -24,5% 0.3018 0.2652 12.1% 
AAM1206 C3 1223001-6 48.5 12/6/2016 10:05 10004 3089 14.14 707.381464 216.73527 0.2316 5471.12 0.1293 0.1816 1.4049 0.5583 0.7843 -40.5% 0.3064 0.2652 13.4% 
AAM1206 A1 1223001-11 81.1 12/6/201612:09 10019 2669 11.36 881.832225 232.81518 0.1952 5471.12 0.1612 0.1170 0.7261 0.8257 0.5996 27.4% 0.2640 0.2716 -2.9%,: 
AAM1206 A2 1223001-11 81.1 12/6/201612:38 10008 2688 11.33 883.162623 235.21725 0.2235 5471.12 0.1614 0.1340 0.8302 0.7222 0.5996 17.0% 0.2663 0.2716 -2.0% 
AAM1206 A3 1223001-11 81.1 12/6/2016 13:07 10015 2681 11.41 877.614826 232.67933 0.2142 5471.12 0.1604 0.1284 0.8007 0.7489 0.5996 19.9% 0.2651 0.2716 ~2.4% 
AAM1206 A4 1223001-11 81.1 12/6/2016 13:35 10018 2637 11.31 885.66981 231.0675 0.2015 5471.12 0.1619 0.1208 0.7463 0.8034 0.5996 25.4% 0.2609 0.2716 ~4.1% 
AAM1206 81 1223001-11 81.1 12/6/201614:01 10022 2832 10.36 967.269517 271.44107 0.2176 5471.12 0.1768 0.1305 0.7380 0.8125 0.5996 26.2% 0.2806 0.2716 3.2% 
AAM1206 83 1223001-11 • 'c: .. 81.1 ... ·· 12/6/2016 14:27 10009 2816 10.95 913.929927 254.96495 0.2248 5471.12 0.1670 0.1348 0.8069 0.7431 0.5996 19.3% 0.2790 0.2716 2.7% 
AAM1206 84 1223001-11 81.1 12/6/201614:50 10002 2510 11.15 896.882359 223.28711 0.2028 5471.12 0.1639 0.1216 0.7418 0.8083 0.5996 25.8% 0.2490 0.2716 -9.1% 
AAM1206 C1 1223001-11 81.1 12/6/201615:09 10007 2870 11.45 873.849799 248.65402 0.1982 5471.12 0.1597 0.1188 0.7440 0.8059 0.5996 25.6% 0.2846 0.2716 4.6% 
AAM1206 C3 1223001-11 81.1 12/6/2016 8:13 10004 2794 10.89 918.525955 254.84266 0.2316 5471.12 0.1679 0.1389 0.8271 0.7249 0.5996 17.3% 0.2774 0.2716 2.1% 
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LB41 OOA Beta Attenuation Curve -- Sr-90 

WO#: 1118007 

Nuclide: Sr-90 
Std. ID: 777.3020.11 

Ref. Date: 02/08/06 
Halflife: 28 .5 yrs 
Activity: 4996.73 dpm/mL 

Vol.: 2 ml 

File Detector Sample 
ID ID ID 

ASR1205 A1 1118007-2 
ASR1205 A2 1118007-1 
ASR1205 A3 1118007-3 
ASR1205 A4 1118007-6 
ASR1205 B1 1118007-8 
ASR1205 B3 1118007-9 
ASR1205 B4 1118007-11 
ASR1205 C1 1118007-13 
ASR1205 C3 1118007-16 
ASR1205 A1 1118007-2 
ASR1205 A2 1118007-1 
ASR1205 A3 1118007-3 
ASR1205 A4 1118007-6 
ASR1205 B1 1118007-8 
ASR1205 B3 1118007-10 
ASR1205 B4 1118007-11 
ASR1205 C1 1118007-13 
ASR1205 C3 1118007-16 
ASR1205 A1 1118007-2 
ASR1205 A2 1118007-4 
ASR1205 A3 1118007-3 
ASR1205 A4 1118007-6 
ASR1205 B1 1118007-8 
ASR1205 B3 1118007-10 
ASR1205 B4 1118007-11 
ASR1205 C1 1118007-13 
ASR1205 C3 1118007-16 
ASR1205 A1 1118007-2 
ASR1205 A2 1118007-4 
ASR1205 A3 1118007-3 
ASR1205 A4 1118007-6 
ASR1205 B1 1118007-8 
ASR1205 B3 1118007-10 
ASR1205 B4 1118007-12 
ASR1205 C1 1118007-13 
ASR1205 C3 1118007-16 
ASR1205 A1 1118007-2 
ASR1205 A2 1118007-4 
ASR1205 A3 1118007-5 
ASR1205 A4 1118007-6 
ASR1205 B1 1118007-8 
ASR1205 B3 1118007-10 
ASR1205 B4 1118007-12 
ASR1205 C1 1118007-13 
ASR1205 C3 1118007-16 
ASR1205 A1 1118007-2 
ASR1205 A2 1118007-4 
ASR1205 A3 1118007-5 
ASR1205 A4 1118007-6 
ASR1205 B1 1118007-8 
ASR1205 B3 1118007-10 
ASR1205 B4 1118007-12 

Mass Count 
Imo\ Date 

.. 7.7 .· 12/5/2016 13:37 
7.7 12/5/2016 10:51 
7,7 12/5/2016 11 :02 
7.7 .. 12/5/201611:18 
7.7 12/5/2016 11 :33 
7.7 12/5/201611:41 
7.7 12/5/201611:58 
7.7 12/5/201612:14 
7,7 12/5/201612:26 
8.1 12/5/201610:51 
8.1 12/5/2016 11 :02 
8.1 12/5/201611:18 
8.1 12/5/201611:34 
8.1 12/5/201611:41 
8.1 12/5/2016 11 :58 
8.1 12/5/2016 12:14 
8.1 12/5/2016 12:26 
8.1 12/5/2016 12:36 
19 12/5/2016 13:20 
19 12/5/2016 13:27 
19 12/5/2016 13:37 
19 12/5/201610:51 
19 12/5/2016 11 :01 
19 12/5/2016 11 :18 
19 12/5/2016 11 :34 
19 12/5/2016 11 :42 
19 12/5/2016 11 :58 

19.8 12/5/2016 13:27 
19.8 12/5/2016 13:38 
19.8 12/5/2016 10:51 
19.8 12/5/2016 11:02 
19.8 12/5/201611:18 
19.8 12/5/201611:34 
19.8 12/5/201611:42 
19.8 12/5/2016 11 :58 
19.8 12/5/2016 12:14 
39.9 12/5/2016 13:11 
39.9 12/5/2016 13:20 
39.9 12/5/201613:27 
39.9 12/5/201613:38 
39,ll 12/5/201610:51 
39.9 12/5/201611:02 
39.9 12/5/201611:18 
39.9 12/5/2016 11 :34 
39.9 12/5/2016 11 :42 
40.4 12/5/2016 13:00 
40.4 12/5/201613:11 
40.4 12/5/2016 13:20 
40.4 12/5/2016 13:27 
40.4 12/5/2016 13:37 
40.4 12/5/2016 10:51 
40.4 12/5/2016 11:02 

Calibrated Mass Range 
Low 7.7 mg 
High 158.6 mg 

Alpha Beta Count Base Beta Alpha 
Counts Counts Time Eff. CPM 

31 10029 3.1 0.4167 9.878 
32 10040 3.15 0.4244 10.00273 
30 10018 3.07 0.4357 9.647987 
39 10026 3.13 0.4396 12.36506 
25 10041 2.92 0.4431 8.456644 
36 10022 3.02 0.4262 11.78653 
62 10043 3.27 0.4167 18.80224 
27 10009 3.09 0.4247 8.613864 
31 10020 3.03 0.4339 10.11602 
26 10047 3.05 0.4167 8.40259 
26 10055 3.11 0.4244 8.204129 
26 10034 3.04 0.4357 8.428632 
28 10033 3.08 0.4396 8.995909 
44 10049 2.97 0.4431 14.70981 
27 10047 3.12 0.4262 8.519846 
67 10033 3.22 0.4167 20.64945 
27 10032 3.07 0.4247 8.670788 
25 10037 3.04 0.4339 8.108684 
27 10047 3.05 0.4167 8.730459 
35 10019 3.07 0.4244 11.24465 
24 10031 2.98 0.4357 7.929691 
25 10024 3.04 0.4396 8.128684 
41 10010 2.98 0.4431 13.65339 
34 10023 3.09 0.4262 10.86924 
62 10018 3.19 0.4167 19.27774 
40 10024 3.13 0.4247 12.65555 
32 10029 3.09 0.4339 10.24099 
22 10024 3.16 0.4167 6.840025 
43 10033 3.2 0.4244 13.2815 
20 10025 3.16 0.4357 6.205114 
36 10010 3.19 0.4396 11.19027 
49 10034 3.02 0.4431 16.12017 
36 10029 3.2 0.4262 11.116 
58 10012 3.25 0.4167 17.68815 
31 10008 3.2 0.4247 9.5635 
27 10028 3.12 0.4339 8.538846 
22 10009 3.26 0.4167 6.626466 
28 10004 3.3 0.4244 8.328848 
26 10002 3.21 0.4357 7.975688 
31 10018 3.32 0.4396 9.242349 
35 10024 3.13 0.4431 11.07711 
32 10013 3.2 0.4262 9.866 
65 10017 3.39 0.4167 19.01604 
29 10015 3.22 0.4247 8.882211 
23 10023 3.24 0.4339 6.983765 
23 10031 3.23 0.4167 6.998743 
24 10026 3.37 0.4244 6.965662 
26 10005 3.22 0.4357 7.950534 
29 10026 3.33 0.4396 8.613709 
38 10021 3.09 0.4431 12.19273 
37 10010 3.27 0.4262 11.18098 
74 10018 3.38 0.4167 21.73549 

Beta 
CPM 

3233.029 
3185.273 
3260.902 
3201.106 
3436.781 
3316.339 
3069.429 
3237.158 
3305.208 
3291.966 
3231.09 
3298.368 
3255.379 
3381.584 
3217.988 
3114.014 
3265.751 
3299.922 
3291.966 
3261.489 
3363.817 
3295.279 
3357.142 
3241.485 
3138.614 
3200.555 
3243.908 
3170.02 
3133.284 
3170.178 
3135.842 
3320.599 
3131.859 
3078.79 

3125.499 
3212.38 

3068.113 
3029.486 
3113.598 
3015.381 
3200.638 
3126.859 
2953.042 
3108.247 
3091.796 
3103.441 
2973.045 
3104.853 
3008.722 
3241.124 
3058.958 
2962.08 

Attenuation Equation y=b*mA(a*x) 

b = 0.9775 
m = 0.9994 
a= 1.0249 

% Diff Max. = 6.5% 

t,cay Corr. A Beta Obs. Obs Fitted 
dded dam/IT Atten. Eff. Atten Fact. Atten Fact. 

7680.42 0.4209 1.0102 0.9728 
7680.48 0.4147 0.9772 0.9728 
7680.47 0.4246 0.9745 0.9728 
7680.47 0.4168 0.9481 0.9728 
7680.46 0.4475 1.0099 0.9728 
7680.46 0.4318 1.0131 0.9728 
7680.45 0.3996 0.9591 0.9728 
7680.45 0.4215 0.9924 0.9728 
7680.44 0.4303 0.9918 0.9728 
7680.48 0.4286 1.0286 0.9725 
7680.47 0.4207 0.9913 0.9725 
7680.47 0.4294 0.9857 0.9725 
7680.46 0.4239 0.9642 0.9725 
7680.46 0.4403 0.9936 0.9725 
7680.45 0.4190 0.9831 0.9725 
7680.45 0.4054 0.9730 0.9725 
7680.44 0.4252 1.0012 0.9725 
7680.44 0.4297 0.9902 0.9725 
7680.43 0.4286 1.0286 0.9659 
7680.42 0.4246 1.0006 0.9659 
7680.42 0.4380 1.0052 0.9659 
7680.48 0.4290 0.9760 0.9659 
7680.47 0.4371 0.9865 0.9659 
7680.47 0.4220 0.9902 0.9659 
7680.46 0.4086 0.9807 0.9659 
7680.46 0.4167 0.9812 0.9659 
7680.45 0.4224 0.9734 0.9659 
7680.42 0.4127 0.9905 0.9654 
7680.42 0.4080 0.9613 0.9654 
7680.48 0.4128 0.9473 0.9654 
7680.47 0.4083 0.9288 0.9654 
7680.47 0.4323 0.9757 0.9654 
7680.46 0.4078 0.9568 0.9654 
7680.46 0.4009 0.9620 0.9654 
7680.45 0.4069 0.9582 0.9654 
7680.45 0.4183 0.9639 0.9654 
7680.43 0.3995 0.9587 0.9533 
7680.43 0.3944 0.9294 0.9533 
7680.42 0.4054 0.9304 0.9533 
7680.42 0.3926 0.8931 0.9533 
7680.48 0.4167 0.9405 0.9533 
7680.47 0.4071 0.9552 0.9533 
7680.47 0.3845 0.9227 0.9533 
7680.46 0.4047 0.9529 0.9533 
7680.46 0.4026 0.9278 0.9533 
7680.43 0.4041 0.9697 0.9530 
7680.43 0.3871 0.9121 0.9530 
7680.43 0.4043 0.9278 0.9530 
7680.42 0.3917 0.8911 0.9530 
7680.42 0.4220 0.9524 0.9530 
7680.48 0.3983 0.9345 0.9530 
7680.47 0.3857 0.9255 0.9530 

% Diff. 
3.8% 
0.5% 
0.2% 
-2.5% 
3.8% 
4.1% 
-1.4% 
2.0% 
2.0% 
5.8% 
1.9% 
1.4% 
-0.9% 
2.2% 
1.1% 
0.0% 
2.9% 
1.8% 
6.5% 
3.6% 
4.1% 
1.0% 
2.1% 

.2.5% 
1.5% 
1.6% 
0.8% 
2.6% 
-0.4% 
-1.9% 
--3.8% 
1.Wo 
-0.9% 
-0.4% 
•0.7% 
-0.2% 
0.6% 
-2.5% 
-2.4% 
-6.3% 
·1.3% 
0.2% 
-3.2% 
0.0% 
-2.7% 
1.8% 
-4.3% 
-2.6% 
-6.5% 
-0.1% 

· .1.11%-
·2.9%-

Cross-Talk Equation 

i3>aXTLI 
Observed 

0.0031 
0.0031 
0.0030 
0.0039 
0.0025 
0.0036 
0.0061 
0.0027 
0.0031 
0.0026 
0.0025 
0.0026 
0.0028 
0.0043 
0.0026 
0.0066 
0.0027 
0.0025 
0.0027 
0.0034 
0.0024 
0.0025 
0.0041 
0.0034 
0.0061 
0.0040 
0.0032 
0.0022 
0.0042 
0.0020 
0.0036 
0.0049 
0.0035 
0.0057 
0.0031 
0.0027 
0.0022 
0.0027 
0.0026 
0.0031 
0.0035 
0.0032 
0.0064 
0.0029 
0.0023 
0.0023 
0.0023 
0.0026 
0.0029 
0.0038 
0.0037 
0.0073 

b= 
m= 

%DiffMax.= 

13 > aXTLK 
Fitted 

0.0037 
0.0037 
0.0037 
0.0037 
0.0037 
0.0037 
0.0037 
0.0037 
0.0037 
0.0038 
0.0038 
0.0038 
0.0038 
0.0038 
0.0038 
0.0038 
0.0038 
0.0038 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0040 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 
0.0044 

y=b.,.x+m 

1.9480E-05 
0.0036 

77.8% 

% Diff. 
·18.5% 
-16.3% 
-21.1% 
3.0% 

-34.4% 
-5.2% 
63.4'/o 
-29.0% 
-18.4% 
-32.1% 
--32.4% 
-32.0% 
-26.5% 
15.8% 
-29.5% 
76.5% 
·29.3% 
-34.6% 
--33.2% 
-13.2% 
-40.6% 
-37.9% 
2.4% 

-15.5% 
54.7% 
-0.4% 

-20.5% 
-45.9% 
·6.4% 
·50.9% 
-10:5% -
,21.8% 
010.9% 
44.1% 
-23.2%. 
-33.3% 
-50.7% 
-37.2% 
-41.5% 
-30.0% 
-20.9o/, 
-27.9% 
47.1% 
-34.7% 
-48.4% 
-48.6% 
-46.6% 
-41.6% 
·34.7% 
-14.2% 
-16.7% 
67.3% 

' 
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LB41 ODA Beta Attenuation Curve -- Sr-90 

WO#: 1118007 

Nuclide: Sr-90 
Std. ID: 777.3020.11 

Ref. Date: 02/08/06 
Halflife: 28 .5 yrs 
Activity: 4996.73 dpm/mL 

Vol.: 2 ml 

ASR1205 C1 1118007-14 
ASR1205 C3 1118007-16 
ASR1205 A1 1118007-2 
ASR1205 A2 1118007-4 
ASR1205 A3 1118007-5 
ASR1205 A4 1118007-7 
ASR1205 81 1118007-8 
ASR1205 83 1118007-10 
ASR1205 84 1118007-12 
ASR1205 C1 1118007-14 
ASR1205 C3 1118007-16 
ASR1205 A1 1118007-2 
ASR1205 A2 1118007-4 . 
ASR1205 A3 1118007-5 
ASR1205 A4 1118007-7 
ASR1205 81 1118007-8 
ASR1205 83 1118007-10 
ASR1205 84 1118007-12 
ASR1205 C1 1118007-14 
ASR1205 C3 1118007-15 
ASR1205 A1 1118007-2 
ASR1205 A2 1118007-4 
ASR1205 A3 1118007-5 
ASR1205 A4 1118007-7 
ASR1205 81 1118007-9 
ASR1205 83 1118007-10 
ASR1205 84 1118007-12 
ASR1205 C1 1118007-14 
ASR1205 C3 1118007-15 
ASR1205 A1 1118007-1 
ASR1205 A2 1118007-4 
ASR1205 A3 1118007-5 
ASR1205 A4 1118007-7 
ASR1205 81 1118007-9 
ASR1205 83 1118007-10 
ASR1205 84 1118007-12 
ASR1205 C1 1118007-14 
ASR1205 C3 1118007-15 
ASR1205 A1 1118007-1 
ASR1205 A2 1118007-4 
ASR1205 A3 1118007-5 
ASR1205 A4 1118007-7 
ASR1205 81 1118007-9 
ASR1205 83 1118007-11 
ASR1205 84 1118007-12 
ASR1205 C1 1118007-14 
ASR1205 C3 1118007-15 
ASR1205 A1 1118007-1 
ASR1205 A2 1118007-3 
ASR1205 A3 1118007-5 
ASR1205 A4 1118007-7 
ASR1205 81 1118007-9 
ASR1205 83 1118007-11 
ASR1205 84 1118007-12 

40.4 12/5/201611:18 
40.4 12/5/2016 11 :34 
81.4 12/5/201612:50 
61.4 12/5/201613:00 
61.4 12/5/2016 13:11 

. 61.4 12/5/2016 13:20 

.61.4 12/5/2016 13:27 
61.4 12/5/2016 13:38 
61.4 12/5/2016 10:51 
61.4 12/5/201611:02 
61.4 12/5/201611:18 
61.5 12/5/201612:42 
.61.5 12/5/2016 12:50 
61.5 12/5/2016 13:00 
61.5 12/5/201613:11 
61.5 12/5/2016 13:20 
61.5 12/5/2016 13:27 
61.5 12/5/2016 13:38 
61.5 12/5/2016 10:51 
61.5 12/5/2016 11 :02 
83.7 12/5/201612:36 
83.7 12/5/2016 12:42 
83.7 12/5/201612:50 
83.7 ... 12/5/201613:00 
83.7 12/5/201613:11 
83.7 12/5/2016 13:20 
83.7 12/5/2016 13:27 
83.7 12/5/2016 13:38 
83.7 12/5/2016 10:51 
84.3 12/5/201612:26 
84.3 12/5/201612:36 
84.3 12/5/2016 12:42 
84.3 12/5/201612:50 
84.3 12/5/201612:59 
84.3 12/5/201613:11 
84.3 12/5/2016 13:20 
84.3 12/5/201613:27 
84.7 12/5/2016 13:38 
106.2 12/5/201612:14 
106.2 12/5/2016 12:26 
106.2 12/5/2016 12:36 
106.2 12/5/2016 12:42 
106.2 12/5/2016 12:50 
106.2 12/5/2016 13:00 
106.2 12/5/2016 13:11 
106.2 12/5/2016 13:20 
106.2 12/5/2016 13:27 
106.8 12/5/2016 11:58 
106.8 12/5/2016 12:14 
106.8 12/5/2016 12:26 
106.8 12/5/2016 12:37 
106.8 12/5/2016 12:42 
106.8 12/5/2016 12:50 
106,8 12/5/2016 13:00 

Calibrated Mass Range 
Low 7.7 mg 

High 158.6 mg 

31 10026 3.3 0.4247 9.269939 
19 10010 3.16 0.4339 5.897658 
27 10036 3.19 0.4167 8.34195 
32 10029 3.25 0.4244 9.690154 
30 10045 3.19 0.4357 9.280389 
29 10018 3.18 0.4396 9.024497 
52 10031 3.09 0.4431 16.72348 
33 10013 3.21 0.4262 10.14637 
86 10028 3.34 0.4167 25.5905 
33 10027 3.22 0.4247 10.12445 
27 10029 3.19 0.4339 8.34895 
23 10042 3.25 0.4167 6.954923 
34 10045 3.26 0.4244 10.27345 
21 10031 3.29 0.4357 6.258979 
25 10029 3.32 0.4396 7.43512 
34 10026 3.16 0.4431 10.65449 
27 10011 3.26 0.4262 8.148209 
64 10004 3.39 0.4167 18.72106 
34 10009 3.26 0.4247 10.30545 
29 10006 3.2 0.4339 8.9475 
22 10008 3.22 0.4167 6.710298 
35 10028 3.19 0.4244 10.81579 
25 10043 3.13 0.4357 7.86322 
29 10007 3.22 0.4396 8.911211 
42 10045 3.1 0.4431 13.44339 
37 10008 3.17 0.4262 11.53792 
43 10037 3.32 0.4167 12.79381 
36 10009 3.29 0.4247 10.81825 
25 10015 3.23 0.4339 7.624938 
21 10004 3.22 0.4167 6.399739 
30 10031 3.27 0.4244 9.018312 
38 10012 3.22 0.4357 11.67724 
25 10028 3.25 0.4396 7.597308 
42 10038 3.13 0.4431 13.31353 
24 10007 3.29 0.4262 7.160833 
49 10031 3.37 0.4167 14.38206 
23 10025 3.3 0.4247 6.845697 
29 10006 3.2 0.4339 8.9475 
28 10061 3.27 0.4167 8.440691 
31 10007 3.26 0.4244 9.353202 
13 10033 3.23 0.4357 3.900768 
17 10023 3.28 0.4396 5.087927 
27 10048 3.13 0.4431 8.521198 
32 10008 3.25 0.4262 9.712154 
48 10028 3.4 0.4167 13.95965 
30 10019 3.25 0.4247 9.106769 
18 10011 3.2 0.4339 5.51 
26 10015 3.39 0.4167 7.547617 
27 10011 3.32 0.4244 7.97653 
21 10031 3.24 0.4357 6.357481 
25 10015 3.35 0.4396 7.367687 
39 10041 3.18 0.4431 12.15915 
36 10040 3.27 0.4262 10.87517 
66 10024 3.42 0.4167 19.14025 

3036.181 
3165.999 
3143.95 

3083.817 
3146.613 
3148.225 
3244.36 

3117.111 
3000.57 

3111.974 
3142.164 
3087.714 
3079.259 
3046.646 
3018.694 
3170.867 
3068.655 
2949.207 
3068.244 
3125.152 
3105.943 
3141.545 
3206.336 
3105.675 
3238.405 
3154.894 
3021.368 
3040.248 
3098.896 

3104.7 
3065.555 
3107.027 
3083.449 
3205.111 
3039.437 
2974.733 
3035.878 
3125.152 
3074.626 
3067.603 
3103.902 
3053.704 
3208.306 
3077.181 
2947.587 
3080.768 
3126.715 
2952.145 
3013.332 
3093.698 
2987.463 
3155.629 
3068.132 
2929.169 

Attenuation Equation y=b*m'(a*x) 

b = 0.9775 
m = 0.9994 
a= 1.0249 

% Dill Max. = 6.5% 

7680.47 0.3953 0.9308 
7680.46 0.4122 0.9500 
7680.44 0.4093 0.9823 
7680.43 0.4015 0.9461 
7680.43 0.4097 0.9403 
7680.43 0.4099 0.9324 
7680.42 0.4224 0.9533 
7680.42 0.4059 0.9523 
7680.48 0.3907 0.9375 
7680.47 0.4052 0.9540 
7680.47 0.4091 0.9429 
7680.44 0.4020 0.9648 
7680.44 0.4009 0.9447 
7680.43 0.3967 0.9104 
7680.43 0.3930 0.8941 
7680.43 0.4129 0.9317 
7680.42 0.3995 0.9375 
7680.42 0.3840 0.9215 
7680.48 0.3995 0.9406 
7680.47 0.4069 0.9378 
7680.44 0.4044 0.9705 
7680.44 0.4090 0.9638 
7680.44 0.4175 0.9582 
7680.43 0.4044 0.9198 
7680.43 0.4216 0.9516 
7680.43 0.4108 0.9638 
7680.42 0.3934 0.9440 
7680.42 0.3958 0.9321 
7680.48 0.4035 0.9299 
7680.44 0.4042 0.9701 
7680.44 0.3991 0.9405 
7680.44 0.4045 0.9285 
7680.44 0.4015 0.9133 
7680.43 0.4173 0.9418 
7680.43 0.3957 0.9285 
7680.43 0.3873 0.9295 
7680.42 0.3953 0.9307 
7680.42 0.4069 0.9378 
7680.45 0.4003 0.9607 
7680.44 0.3994 0.9411 
7680.44 0.4041 0.9275 
7680.44 0.3976 0.9044 
7680.44 0.4177 0.9427 
7680.43 0.4007 0.9401 
7680.43 0.3838 0.9210 
7680.43 0.4011 0.9445 
7680.42 0.4071 0.9382 
7680.45 0.3844 0.9224 
7680.45 0.3923 0.9245 
7680.44 0.4028 0.9245 
7680.44 0.3890 0.8848 
7680.44 0.4109 0.9273 
7680.44 0.3995 0.9373 
7680.43 0.3814 0.9152 

0.9530 -2.3% 
0.9530 -0.3% 
0.9405 4-4% . 
0.9405 0:6% 
0.9405 0.0% 
0.9405 -9.9% 
0.9405 1.4% 
0.9405 1.2% 
0.9405 -0.3% 
0.9405 1.4% 
0.9405 0.2% 
0.9405 2.6% 
0.9405 0.4% 
0.9405 . -3.2% 
0.9405 -4.9% 
0.9405 -0.9% 
0.9405 -0.3% 
0.9405 •2.0% 
0.9405 Q.0% 
0.9405 -0.3% 
0.9275 4.6% 
0.9275 3.9% 
0.9275 ·,.3.3% .· 
0.9275 --0.8%. 
0.9275 2.6% 
0.9275 3.9% 
0.9275 1.8% 
0.9275 0.5% 
0.9275 0.3% 
0.9271 4.6% 
0.9271 1.4% 
0.9271 0.1% 
0.9271 -1.5% 
0.9271 1.6% 
0.9271 0.2% 
0.9271 0.3% 
0.9271 0.4% • 
0.9269 1.2% 
0.9145 5.1% 
0.9145 2.9% 
0.9145 1.4% 
0.9145 -1.1% 
0.9145 3.1% 
0.9145 2.E\% 
0.9145 0.7% 
0.9145 3.3% 
0.9145 2.6% 
0.9141 0.9%', 
0.9141 1.1% 
0.9141 "1,1% 
0.9141 -3.2% 
0.9141 1.4% 
0.9141 2.5% 
0.9141 0.1% 

Cross-Talk Equation 

0.0031 
0.0019 
0.0027 
0.0031 
0.0029 
0.0029 
0.0052 
0.0033 
0.0085 
0.0033 
0.0027 
0.0023 
0.0033 
0.0021 
0.0025 
0.0034 
0.0027 
0.0063 
0.0034 
0.0029 
0.0022 
0.0034 
0.0025 
0.0029 
0.0042 
0.0037 
0.0042 
0.0036 
0.0025 
0.0021 
0.0029 
0.0038 
0.0025 
0.0042 
0.0024 
0.0048 
0.0023 
0.0029 
0.0027 
0.0030 
0.0013 
0.0017 
0.0027 
0.0032 
0.0047 
0.0030 
0.0018 
0.0026 
0.0026 
0.0021 
0.0025 
0.0039 
0.0035 
0.0065 

b= 
m= 

% Dill Max.= 

0.0044 
0.0044 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0048 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0052 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 
0.0057 

v=b*x+m 

1.9480E-05 
0.0036 

77.8% 

·30.4% 
-57.5% 
-44.7% 
-34.5% 
-38.5% 
-40.2% 

i :<,1.5% 
···-32.1% 

77.8% 
-32.2% 
-44.6% 
-53.1% 
-30.5% 
-57.2% 
-48.7% 
-30.0% 
-44.7%. 
32.3% .•. , 
-30.0% 
-40.3% 
·58.7% 
-34.2% 
-53.1% 
-45.1% 
·20.6% 
-30.1% 
-19.0% 
-32.0% 
-53.0% 
,-60.7%. 
-43:9% 
·28.3% 
cs3.0% 
-20.8% 
-55.1% 
•7.8% 

-57.0% 
-45.5% 
-51.6% 
-46.2% 
-77.8% 
-70.6% 
-53.1% 

.. -44.3% 
··., ..• 16.5% 

/ -47.9% 
·-68.9% 
-55.0% 

.·::'.".--53.4% 
-63.8% 
-56.6% 
-32.2% 
-37.6% 
15.0% 
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LB41 OOA Beta Attenuation Curve -- Sr-90 

WO#: 1118007 

Nuclide: Sr-90 
Std. ID: 777.3020.11 

Ref. Date: 02/08/06 
Halfiife: 28 .5 
Activity: 4996.73 

Vol.: 2 

ASR1205 C1 
ASR1205 C3 
ASR1205 A1 
ASR1205 A2 
ASR1205 A3 
ASR1205 A4 
ASR1205 B1 
ASR1205 B3 
ASR1205 B4 
ASR1205 C1 
ASR1205 C3 
ASR1205 A1 
ASR1205 A2 
ASR1205 A3 
ASR1205 A4 
ASR1205 B1 
ASR1205 B3 
ASR1205 B4 
ASR1205 C1 
ASR1205 C3 
ASR1205 A1 
ASR1205 A2 
ASR1205 A3 
ASR1205 A4 
ASR1205 B1 
ASR1205 B3 
ASR1205 B4 
ASR1205 C1 
ASR1205 C3 
ASR1205 A1 
ASR1205 A2 
ASR1205 A3 
ASR1205 A4 
ASR1205 B1 
ASR1205 B3 
ASR1205 B4 
ASR1205 C1 
ASR1205 C3 

yrs 
dpm/ml 
ml 

1118007-14 
1118007-15 
1118007-1 
1118007-3 
1118007-5 
1118007-7 
1118007-9 

1118007-11 
1118007-13 
1118007-14 
1118007-15 
1118007-1 
1118007-3 
1118007-6 
1118007-7 
1118007-9 

1118007-11 
1118007-13 
1118007-14 
1118007-15 
1118007-1 
1118007-3 
1118007-6 
1118007-7 
1118007-9 

1118007-11 
1118007-13 
1118007-16 
1118007-15 
1118007-1 
1118007-3 
1118007-6 
1118007-8 
1118007-9 

1118007-11 
1118007-13 
1118007-16 
1118007-15 

106.8 12/5/201613:11 
106.8 12/5/2016 13:20 
,126.6 12/5/2016 11 :42 
126.6 12/5/2016 11 :58 
126.6 12/5/2016 12:14 
126.6· 12/5/201612:26 
126.6 · 12/5/201612:36 
126.6 12/5/2016 12:42 
126.6 12/5/2016 12:50 
126.6 12/5/2016 13:00 
126.6 12/5/201613:11 
127.4 12/5/201611:34 
127.4 12/5/2016 11 :42 
127.4 12/5/2016 11 :58 
127.4 12/5/2016 12:14 
127.4 12/5/2016 12:26 
127.4 12/5/2016 12:36 
127.4 12/5/201612:42 
127.4 12/5/2016 12:50 
127.4 12/5/2016 13:00 
148 12/5/2016 11 :02 
148 12/5/2016 11:18 
148 12/5/2016 11:34 
148 12/5/2016 11:42 
148 12/5/201611:58 

" 
148 12/5/2016 12:14 
148 12/5/201612:27 

. HIL, .. 12/5/2016 12:37 
."148 12/5/2016 12:42 
158.6 12/5/201611:18 
158.6 12/5/2016 11 :34 
158.6 12/5/2016 11 :42 
158.6 12/5/2016 11 :58 
158.6 12/5/2016 12:14 
158.6 12/5/2016 12:27 
158.6 12/5/2016 12:37 
158.6 12/5/2016 12:42 
158.6 12/5/201612:50 

Calibrated Mass Range 
Low 7.7 mg 
High 158.6 mg 

31 10030 3.33 0.4247 9.185309 
17 10032 3.23 0.4339 5.148158 
22 10013 3.29 0.4167 6.56493 
35 10044 3.33 0.4244 10.35451 
18 10045 3.22 0.4357 5.466062 
21 10029 3.28 0.4396 6.307439 
30 10046 3.18 0.4431 9.328962 
34 10020 3.3 0.4262 10.16903 
50 10028 3.37 0.4167 14.6788 
35 10025 3.31 0.4247 10.45002 
42 10032 3.21 0.4339 12.96911 
31 10026 3.29 0.4167 9.300492 
27 10013 3.25 0.4244 8.151692 
17 10008 3.2 0.4357 5.1885 
30 10021 3.29 0.4396 9.023541 
37 10035 3.17 0.4431 11.56692 
35 10048 3.25 0.4262 10.63523 
57 10021 3.36 0.4167 16.80629 
19 10017 3.28 0.4247 5.668683 
29 10047 3.25 0.4339 8.808077 
24 10005 3.31 0.4167 7.128755 
25 10013 3.45 0.4244 7.090377 
23 10008 3.35 0.4357 6.741672 
23 10006 3.33 0.4396 6.811907 
38 10028 3.32 0.4431 11.34078 
33 10005 3.31 0.4262 9.835789 
56 10016 3.58 0.4167 15.48446 
29 10020 3.45 0.4247 8.281797 
23 10024 3.41 0.4339 6.629868 
32 10017 3.39 0.4167 9.317528 
23 10025 3.39 0.4244 6.628661 
17 10033 3.25 0.4357 5.106769 
26 10022 3.32 0.4396 7.736325 
39 10032 3.21 0.4431 12.04453 
28 10033 3.33 0.4262 8.274408 
61 10003 3.41 0.4167 17.73056 
28 10014 3.32 0.4247 8.309735 
17 10018 3.27 0.4339 5.083777 

3010.011 
3104.159 
3041.333 
3014.187 
3117.275 
3055.533 
3157.201 
3034.16 

2973.843 
3026.7 

3123.511 
3045.284 
3078.894 
3125.21 

3043.808 
3163.697 
3089.488 
2980.615 
3051.962 
3089.662 
3020.527 
2900.29 

2985.173 
3002.716 
3018.564 
3020.455 
2795.94 

2902.347 
2937.866 
2952.735 
2955.198 
3084.787 
3016.586 
3123.316 
3010.709 
2931.606 
3014.264 
3061.886 

Attenuation Equation y=b·m'(a•x) 

b = 0.9775 
m = 0.9994 
a= 1.0249 

% Diff Max. = 6.5% 

7680.43 0.3919 0.9228 
7680.43 0.4042 0.9315 
7680.46 0.3960 0.9503 
7680.45 0.3924 0.9247 
7680.45 0.4059 0.9315 
7680.44 0.3978 0.9050 
7680.44 0.4111 0.9277 
7680.44 0.3951 0.9269 
7680.44 0.3872 0.9292 
7680.43 0.3941 0.9279 
7680.43 0.4067 0.9373 
7680.46 0.3965 0.9515 
7680.46 0.4009 0.9446 
7680.45 0.4069 0.9339 
7680.45 0.3963 0.9015 
7680.44 0.4119 0.9296 
7680.44 0.4023 0.9438 
7680.44 0.3881 0.9313 
7680.44 0.3974 0.9356 
7680.43 0.4023 0.9271 
7680.47 0.3933 0.9438 
7680.47 0.3776 0.8898 
7680.46 0.3887 0.8921 
7680.46 0.3910 0.8893 
7680.45 0.3930 0.8870 
7680.45 0.3933 0.9227 
7680.44 0.3640 0.8736 
7680.44 0.3779 0.8898 
7680.44 0.3825 0.8816 
7680.47 0.3844 0.9226 
7680.46 0.3848 0.9066 
7680.46 0.4016 0.9218 
7680.45 0.3928 0.8935 
7680.45 0.4067 0.9178 
7680.44 0.3920 0.9197 
7680.44 0.3817 0.9160 
7680.44 0.3925 0.9241 
7680.44 0.3987 0.9188 

0.9141 
0.9141 
0.9028 
0.9028 
0.9028 
0.9028 
0.9028 
0.9028 
0.9028 
0.9028 
0.9028 
0.9024 
0.9024 
0.9024 
0.9024 
0.9024 
0.9024 
0.9024 
0.9024 
0.9024 
0.8908 
0.8908 
0.8908 
0.8908 
0.8908 
0.8908 
0.8908 
0.8908 
0.8908 
0.8849 
0.8849 
0.8849 
0.8849 
0.8849 
0.8849 
0.8849 
0.8849 
0.8849 

0.9% 
1.9% 
5.3% 
2.4% 
3.2% 
Q.2% 
2.8% 
2.7% 
2,9% 
2.8% 
3.8% 
5.4% 
4,7% 
3.5% 
·0.1% 
3.0% 
4.6% 
3.2% 
3.7% 
2.7% 
5.9% 
-0.1% 
0.1% 
-0.2% 
•0.4% 
3.6% 
-1.9% 
-0.1% 
-1.0% 

. 4,$%'. 
.2:5%". 

. 4:2% 
1.0% 
3.7% 
3.9% 
3.5% 
4.4% 
3.8% 

Cross-Talk Equation 

0.0031 
0.0017 
0.0022 
0.0034 
0.0018 
0.0021 
0.0030 
0.0034 
0.0049 
0.0035 
0.0042 
0.0031 
0.0026 
0.0017 
0.0030 
0.0037 
0.0034 
0.0056 
0.0019 
0.0029 
0.0024 
0.0024 
0.0023 
0.0023 
0.0038 
0.0033 
0.0055 
0.0029 
0.0023 
0.0032 
0.0022 
0.0017 
0.0026 
0.0039 
0.0027 
0.0060 
0.0028 
0.0017 

b= 
m= 

% Diff Max.= 

0.0057 
0.0057 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0061 
0.0065 
0.0065 
0.0065 
0.0065 
0.0065 
0.0065 
0.0065 
0.0065 
0.0065 
0.0067 
0.0067 
0.0067 
0.0067 
0.0067 
0.0067 
0.0067 
0.0067 
0.0067 

v=b"'x+m 

1.9480E-05 
0.0036 

77.8% 

-46.3% 
-70.8% 
-64.4% 
-43.4% 

.-71.1% 
. -66.0% 

-51.3% 
-44.8% 
-18.6% 
-43.1% 
-31.6% 
-49.8% 
-56.5% 
-72.7% 
-51.3% 
~9.9% 
-43.4% 
-7.3% 

-69.5% 
.. -53.1% 

-63.6% 
-62.3% 
-65.2% 
-65.0% 
-42.0% :·-, 
-49.8% . 
-14.6% 
-56.0% 
.S5.2% 
-52.8% 
-66.5% 
·75.3% 
.£1.7.% 
-42.4% 
-58.9% 
-9.6% 

-58.8% 
-75.2% 
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Beta> Alpha Cross-Talk- Sr-90 
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'11."!i!" 

Date ("Z, kl (I, S0P724rU 

ALS 
Low Background Gas Flow Proportional Counter Log 

Instrument: LB4100A 

Instrument Daily Response and Background Checks 

Daily Response Check . Background Check 
Det. Start 1 Status Start 2 Status Start 1 Status Start 2 

1 <~I p Jf/ i/ 

2 

3 

4 

· Status 
Det. 

Status · .. 
.. i) 

' 

. 

\ 
-\-

5 I ::. ·. 

6 0.. 
7 D . 

8 I 
' 

9 
10 OL 
11 p 

1 I 
•. ()L.., . 12 

13 Ol.. t}- - .. · ,: 

14 

15 

16 

Det=Detector; a=Alpha; f3=Beta; P=Pass; H=High; L=Low; OL=Offline; R=Recount; W=Weekly; NP=NotProcessed 

Weekly Background Calibration : .. 

Current Calib. File ID W eel<ly Calib. Started Status File ID 

DrA f)il/ Jr. LUvvJ :: .. 
.. ( DrB 

DrC 

DrD ·- : 

Dr=Drawer 

P-10 Flow 

DrA 
Tank 1 

DrB 
~ 

DrC 
~ Tank2 

DrD 

~1.. 
,/ 
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Comments: 
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ALS 

_ Low Background Gas Flow Proportional Counter Log 
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:,. Count Dur. Start Analyst 

Batch Test (min) ·c Time Initials File ID 
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SOP 724rf I 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100A 

Instrument Daily Response and Background Checks 

·,;~ Daily Response Check Background Check 
··net. ·start. I ·status Start 2 Statu,s·. Start 1 Status Start 2 Status 

1 
~ 

1' p ' (~ p 
\. 

2 
l, 

,, 
3 

'4 
,• 

'5 , .. 

6 
7 

8 
,,· 

'9 ' 
10 ' ' 
11 

' ', 

"• 
12 ' 

13 Ov j IL,-

14 ,, 

15 

16 

Det. 
Status 

•L> 

<J 
Cj...., 

,,I 

' 
(}l,-. 
p 
(j.j,' 

- - - - - - - - - - " Det- Detector,. a - Alpha, 13 -.Beta, P - Pass, H - High, L - Low, 1L- Offhne, R- Recount, W - Weekly, NP - Not Processed 

Weekly Background Calibration 

Current Calib. File ID Weekly Calib. Started Status File ID 

DrA l~llhi 171)lc,J ,. 

DrB 
•. 

DrC . 
DrD 01,,, ~- ' '. 
Dr=Drawer 

P-lOFlow 

DrA 
Tank 1 

DrB ,.. . 
DrC 

Tank2 
DrD 

'"· 
Comments: J/ 

T 

·' 
,' 

' 

·. 

··~ 
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·:,\~:": 

' II 
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I ' '';': 

• 
• 
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• 
\I 

I 
:1 

,,,,. 
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Date n hi\(, SOP 724r-il 

ALS 
Low Background Gas Flow Proportional Counter Log 

Instrument: LB4100A 

Instrument Daily Response and Background Checks 

Daily Response Check. Background Check 
Det. Start 1 Status .Start 2 Statµs Start 1 . · Status Start 2 - ill 'P ~ l' D 1 \. 

,· 

2 

3 

4 

5 -
6 ·i.,~ 

7 

8 

9 
10 

11 .. 
12 ·\~ 

13 l- }\..-

14 

15 

16 

· Status 
Det. 

Status 
.:p 

.. 
OL,..-

:) 

• 
DL-
() 

·{j-, 

. ' 

Det = Detector; a = Alpha; f:I = Beta; P = Pass; H = High; L = Low; OL = Offline; R = Recowit; W = Weel<ly; NP = Not Processed 

WeeklyBackground Calibration 

Current Calib. File ID W eeldy Calib. Started Status File ID 

DrA tsVA-n~,w 
DrB 

DrC . 
DrD /J..._ \ .. 
Dr=Drawer 

Gas Supply 

P-lOSuoolv P-lOFlow 

.· 4t' DrA ·I u 
Taruc 1 

DrB 'I 
,. 
-

?bS-0 DrC 
Taruc 2 - l DrD 

Comments: 
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AMATTN.XLS 

Detector ID Sample ID Alpha Beta Guard Count Time Event Voltage TOD ALPHA BETA 
CPM CPM 

A1 21 10024 2753 6624 8.44 0 1402.5 12/6/16 14:48 1187.556 324.0528 
A1 22.1 10011 2826 7001 9.24 0 1402.5 12/6/16 15:07 1083.32 303.7122 
A1 22.8 10007 2815 7945 9.79 0 1402.5 12/6/1 6 14:26 1022.043 285.4063 
A1 23.3 10009 2831 7560 10.6 0 1402.5 12/6/16 8: 13 944.1233 264.9435 
A1 43.7 10002 2776 10231 12.86 0 1402.5 12/6/1 6 13:36 777.6385 213.7311 
A1 46.1 10005 2749 8497 11.43 0 1402.5 12/6/16 13:07 875.2061 238.3754 
A1 48.5 10010 2856 12045 15.16 0 1402.5 1 2/6/1 6 14:05 660.1682 186.2585 
A1 63.5 10004 2748 9569 13.17 0 1402.5 12/6/16 1 2:40 759.4832 206.524 
A1 81.1 10019 2669 8376 11.36 0 1402.5 12/6/16 12:09 881.8322 232.8152 
A1 93.6 10006 2425 11151 15.68 0 1402.5 12/6/1 6 11 :43 638.0158 152.5236 
A1 95.2 10010 2742 12640 16.99 0 1402.5 12/6/1 6 11: 12 589.0481 159.2571 
A1 116.1 10004 2878 14162 18.68 0 1402.5 12/6/1 6 10:40 535.424 151.9365 
A1 134.1 10005 3080 17809 24.22 0 1402.5 12/6/1610:15 412.9664 125.0356 
A1 134.2 10004 3024 15593 21.43 0 1402.5 12/6/16 9:42 466.7002 138.9786 
A1 151.6 10003 3050 16553 22.75 0 1402.5 12/6/16 9:15 439.5703 131.9339 
A1 156 10002 3016 19554 25.57 0 1402.5 1 2/6/1 6 8 :49 391.0395 115.8187 
A2 116.1 10002 2863 13696 18.46 0 1402.5 12/6/16 11:13 541.6642 153.0631 
A2 21 10009 2908 6627 8.74 0 1402.5 12/6/16 15:06 1145.039 330.6941 
A2 22.1 10012 2957 6625 9.31 0 1402.5 12/6/16 8:11 1075.247 315.5865 
A2 22.8 10002 2957 7633 9.73 0 1402.5 12/6/1 6 14:49 1027.799 301.8764 
A2 23.3 10005 2998 7992 10.76 0 1402.5 12/6/16 8:35 929.6767 276.5955 
A2 43.7 10007 2808 10438 13.25 0 1402.5 1 2/6/1 6 14:04 755.0893 209.8955 
A2 46.1 10010 2731 9031 11.35 0 1402.5 12/6/16 13:35 881.7823 238.5877 
A2 48.5 10003 3208 12250 15.12 0 1402.5 12/6/16 14:31 661.4181 210.1403 
A2 63.5 10010 2696 9691 13.02 0 1402.5 12/6/16 13:09 768.6612 205.0371 
A2 81.1 10008 2688 8173 11.33 0 1402.5 12/6/16 12:38 883.1626 235.2172 
A2 93.6 10007 2622 11705 16.08 0 1402.5 12/6/16 12:14 622.1699 161.0307 
A2 95.2 10004 2735 11887 16.72 0 1402.5 12/6/16 11 :44 598.1694 161.5476 
A2 134.1 10002 3274 18047 24.25 0 1402.5 12/6/16 10:45 412.2976 132.9813 
A2 134.2 10001 2987 15800 21.52 0 1402.5 12/6/16 10:12 464.5745 136.7721 
A2 151.6 10001 3038 16881 23.16 0 1402.5 12/6/16 9:44 431.6661 129.1454 
A2 156 9999 3174 18525 25.55 0 1402.5 12/6/16 9:18 391.1943 122.198 
A3 21 10012 2694 6081 8.49 0 1402.5 12/6/16 8:11 1179.146 315.0245 
A3 22.1 10006 2797 6836 9.18 0 1402.5 12/6/16 8:33 1089.854 302.3941 
A3 22.8 10012 2835 7337 9.66 0 1402.5 12/6/16 15:07 1036.315 291.1883 
A3 23.3 10005 2872 7518 10.38 0 1402.5 1 2/6/1 6 9 :03 963.7488 274.3959 
A3 43.7 10003 2635 10284 12.69 0 1402.5 12/6/1 6 14:29 788.1345 205.3538 
A3 46.1 10002 2507 8757 11.14 0 1402.5 12/6/1614:01 897.7216 222.7549 
A3 48.5 10012 2938 11150 14.7 0 1402.5 12/6/1 6 14:54 680.9644 197.5739 
A3 63.5 10007 2592 10032 12.58 0 1402.5 12/6/1 6 13:36 795.345 203.7513 
A3 81.1 10015 2681 8483 11.41 0 1402.5 12/6/1 6 13:07 877.6148 232.6793 
A3 93.6 10000 2423 11369 15.62 0 1402.5 12/6/1 6 12:43 640.0809 152.8316 
A3 95.2 10002 2698 12190 16.83 0 1402.5 12/6/1612:15 594.1719 158.019 
A3 116.1 10002 2570 12866 18.2 0 1402.5 12/6/1 6 11 :45 549.4364 138.9188 
A3 134.1 10004 2988 17295 23.63 0 1402.5 12/6/1 6 11: 18 423.2361 124.1594 
A3 134.2 10002 2894 15932 21.18 0 1402.5 12/6/1 6 1 0:42 472.114 134.3483 
A3 151.6 10005 2805 16427 22.37 0 1402.5 12/6/16 10:13 447.1268 123.1011 
A3 156 10000 3105 19053 26.12 0 1402.5 12/6/16 9:47 382.7244 116.5844 
A4 21 10013 2817 6408 8.6 0 1402.5 12/6/1 6 8:32 1164.207 325.4691 
A4 22.1 10014 2914 6437 9.12 0 1402.5 12/6/1 6 9:02 1097.931 317.4285 
A4 22.8 10015 2842 6881 9.66 0 1402.5 12/6/16 8:12 1036.654 292.1139 
A4 23.3 10010 2990 7954 10.84 0 1402.5 12/6/16 9:31 923.3367 273.7413 
A4 43.7 10005 2779 9809 12.81 0 1402.5 12/6/16 14:52 780.9354 214.8509 
A4 46.1 10001 2627 9112 11.3 0 1402.5 12/6/16 14:27 884.9492 230.3889 
A4 48.5 10003 3051 11296 15.03 0 1402.5 12/6/16 15:13 665.4406 200.905 
A4 63.5 10011 2650 9944 12.66 0 1402.5 12/6/1 6 14:03 790.6633 207.2317 
A4 81.1 10018 2637 8995 11.31 0 1402.5 12/6/16 13:35 885.6698 231.0675 
A4 93.6 10008 2436 11677 15.67 0 1402.5 12/6/1 6 13: 12 638.5776 153.367.3 
A4 95.2 10007 2752 12118 16.64 0 1402.5 12/6/1 6 12:44 601.2872 163.2956 
A4 116.1 10002 2790 13514 18.6 0 1402.5 12/6/16 12:16 537.6469 147.911 
A4 134.1 10005 3184 17443 24.47 0 1402.5 12/6/1611:51 408.773 128.0295 
A4 134.2 10003 2909 15768 21.46 0 1402.5 12/6/1 6 11 : 1 6 466.028 133.4655 
A4 151.6 10003 3011 16983 22.67 0 1402.5 12/6/1 6 10:44 441.1489 130.7297 
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A4 156 10002 3069 18983 25.87 0 1402.5 12/6/16 10: 17 386.5304 116.5426 
B1 21 10012 3010 6050 8.33 0 1500 12/6/16 9:01 1201.816 359.4265 
B1 22.1 9999 3069 6408 8.88 0 1500 12/6/16 9:30 1125.909 343.6901 
B1 22.8 10017 2973 6790 9.33 0 1500 12/6/16 8:33 1073.528 316.7315 
B1 23.3 10004 3090 7220 9.93 0 1500 12/6/16 10:01 1007.347 309.2602 
B1 43.7 10000 2932 8731 12.22 0 1500 12/6/16 15:10 818.2256 238.0165 
B1 46.1 10002 2748 7746 10.63 0 1500 12/6/16 14:50 940.8169 256.5956 
B1 48.5 10005 3250 10247 14.13 0 1500 12/6/16 8:16 707.9629 228.0891 
B1 63.5 10011 2835 8622 11.91 0 1500 1 2/6/1 6 1 4:28 840.4492 236.1173 
B1 81.1 10022 2832 7554 10.36 0 1500 12/6/16 14:01 967.2695 271.4411 
B1 93.6 10000 2672 10885 15.03 0 1500 12/6/16 13:39 665.231 175.8598 
B1 95.2 10007 2850 11626 16 0 1500 12/6/16 13:12 625.3325 176.207 
B1 116.1 10005 2957 12504 17.52 0 1500 12/6/16 12:44 570.9566 166.8605 
B1 134.1 9999 3076 16443 22.64 0 1500 12/6/1 6 12:20 441.5469 133.9477 
B1 134.2 10003 2896 14429 20.34 0 1500 12/6/1611:47 491.6846 140.4615 
B1 151.6 10000 3126 15671 21.77 0 1500 12/6/1611:16 459.2427 141.6741 
B1 156 9999 3052 17239 24.1 0 1500 12/6/1 6 10:45 414.7913 124.721 
B3 21 10010 2863 5932 8.25 0 1500 12/6/16 9:29 1213.199 344.8263 
B3 22.1 10015 3057 6676 9.19 0 1500 1 2/6/1 6 1 0:00 1089.637 330.4402 
B3 22.8 10012 2898 6878 9.45 0 1500 12/6/16 9:02 1059.337 304.4627 
B3 23.3 10013 2875 7485 10.25 0 1500 12/6/16 10:32 976.744 278.2838 
B3 43.7 10005 2830 8894 12.26 0 1500 12/6/16 8:14 815.9345 228.628 
B3 46.1 10005 2758 7943 11.16 0 1500 12/6/16 15:09 896.3714 244.9286 
B3 48.5 10002 3015 10456 14.52 0 1500 12/6/1 6 8:38 688.709 205.4406 
B3 63.5 10005 2766 9168 12.54 0 1500 12/6/1 6 14:52 797.7129 218.3702 
B3 81.1 10009 2816 7937 10.95 0 1500 12/6/1 6 14:27 913.9299 254.9649 
B3 93.6 10005 2640 11128 15.32 0 1500 12/6/1 6 14:05 652.9339 170.1198 
B3 95.2 10000 2718 11884 16.35 0 1500 12/6/16 13:40 611.4868 164.0345 
B3 116.1 10009 2731 13140 18.11 0 1500 12/6/16 13: 14 552.5441 148.5967 
B3 134.1 10002 3141 16568 23.16 0 1500 12/6/16 12:50 431.7313 133.4178 
B3 134.2 10009 2911 14625 20.22 0 1500 1 2/6/1 6 1 2: 18 494.8709 141. 7624 
B3 151.6 10004 3043 15793 22.19 0 1500 1 2/6/1 6 11 :49 450.6997 134.9298 
B3 156 10002 3085 18281 25.38 0 1500 12/6/16 11 :20 393.9558 119.3484 
B4 21 10018 2686 6083 8.43 0 1500 12/6/16 9:59 1188.217 316.799 
B4 22.1 10021 2777 6739 9.23 0 1500 1 2/6/1 6 1 0:30 1085.541 299.0417 
B4 22.8 10007 2657 6838 9.46 0 1500 12/6/16 9:30 1057.664 279.0418 
B4 23.3 10015 2813 7652 10.62 0 1500 1 2/6/1 6 11 :05 942.874 263.0526 
B4 43.7 10000 2434 8996 12.5 0 1500 12/6/16 8:36 799.842 192.895 
B4 46.1 10008 2643 8207 11.26 0 1500 12/6/16 8:13 888.6519 232.8997 
B4 48.5 10008 2734 10559 14.62 0 1500 12/6/16 9:07 684.3837 185.1791 
B4 63.5 10008 2463 8978 12.55 0 1500 12/6/1 6 15: 10 797.2922 194.43 
B4 81.1 10002 2510 8134 11.15 0 1500 1 2/6/16 14:50 896.8824 223.2871 
B4 93.6 10005 2433 11315 15.67 0 1500 12/6/16 14:32 638.3232 153.4398 
B4 95.2 10002 2499 11992 16.55 0 1500 12/6/16 14:07 604.1925 149.172 
B4 116.1 10002 2591 13392 18.43 0 1500 12/6/16 13:42 542.5441 138.761 
B4 134.1 9999 2796 17172 23.49 0 1500 12/6/1613:19 425.5125 117.2044 
B4 134.2 10003 2728 14927 20.88 0 1500 1 2/6/16 12:48 478.9129 128.8263 
B4 151.6 10003 2775 16418 22.62 0 1500 12/6/16 12:20 442.0613 120.854 
B4 156 9999 2791 17737 24.85 0 1500 12/6/16 11 :52 402.2162 110.4889 
C1 21 10007 2981 6323 8.64 0 1530 12/6/16 10:30 1158.094 343.0221 
C1 22.1 9999 3018 6989 9.39 0 1530 1 2/6/1 6 11 :04 1064.732 319.4048 
C1 22.8 10004 3024 7202 9.83 0 1530 12/6/16 10:00 1017.577 305.6287 
C1 23.3 10005 2968 7731 10.58 0 1530 12/6/16 11 :37 945.5282 278.5283 
C1 43.7 10005 2961 9706 13.11 0 1530 12/6/16 9:05 763.0339 223.8571 
C1 46.1 10002 2998 8338 11.58 0 1530 12/6/16 8:35 863.6066 256.8936 
C1 48.5 10000 3047 10478 14.64 0 1530 12/6/1 6 9:3 5 682.9361 206.1274 
C1 63.5 10004 2829 9533 12.99 0 1530 12/6/16 8:15 770.0069 215.7819 
C1 81.1 10007 2870 8391 11.45 0 1530 12/6/16 15:09 873.8498 248.654 
C1 93.6 10008 2841 11889 16.1 0 1530 12/6/16 14:55 621.4909 174.4586 
C1 95.2 10003 2847 12420 16.8 0 1530 12/6/16 14:33 595.2927 167.4633 
C1 116.1 10005 3045 13954 18.99 0 1530 12/6/16 14:09 526.7322 158.3466 
C1 134.1 10002 3261 18226 24.36 0 1530 12/6/16 13:47 410.4671 131.866 
C1 134.2 10000 3202 16676 22.29 0 1530 12/6/16 13:18 448.5077 141.6509 
C1 151.6 10003 3243 17025 23.26 0 1530 12/6/16 12:50 429.9276 137.4229 
C1 156 10000 3333 19492 26.58 0 1530 12/6/1 6 12:24 376.0987 123.394 

Page 2 



168 of 328

AMATTN.XLS 

C3 21 10004 2930 6091 8.19 0 1530 12/6/16 11 :03 1221.375 356.0304 
C3 22.1 10004 2993 6476 8.89 0 1530 12/6/16 11 :36 1125.194 334.9474 
C3 22.8 10019 2970 6861 9.37 0 1530 12/6/16 10:30 1069.149 315.2461 
C3 23.3 10006 2960 7377 10.23 0 1530 12/6/16 12:08 977.9886 287.6221 
C3 43.7 10006 2999 8992 12.46 0 1530 12/6/16 9:33 802.9348 238.9672 
C3 46.1 10003 2858 8482 11.35 0 1530 12/6/16 9:04 881.2066 250.0832 
C3 48.5 10004 3089 10298 14.14 0 1530 12/6/16 10:05 707.3815 216.7353 
C3 63.5 9999 2915 8949 12.42 0 1530 12/6/16 8:36 804.9575 232.9791 
C3 81.1 10004 2794 8005 10.89 0 1530 12/6/16 8:13 918.526 254.8427 
C3 93.6 10010 2974 11693 15.97 0 1530 12/6/16 15:14 626.6853 184.5012 
C3 95.2 10003 2914 12188 16.47 0 1530 12/6/1 6 14:56 607.2317 175.2047 
C3 116.1 10003 2996 13638 18.43 0 1530 12/6/16 14:34 542.6414 160.838 
C3 134.1 10003 3294 17196 23.5 0 1530 12/6/1 6 14: 13 425.5446 138.4472 
C3 134.2 10002 3096 15417 20.62 0 1530 12/6/1 6 13:44 484.948 148.4225 
C3 151.6 10000 3110 16616 22.2 0 1530 12/6/16 13: 18 450.3355 138.3671 
C3 156 10000 3242 18563 25.31 0 1530 12/6/16 12:52 394.9858 126.3687 
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Detector ID Sample ID Alpha Beta Guard Count Time Event Voltage TOD ALPHA BETA 
CPM CPM 

A1 7.7 31 10029 2170 3.1 0 1402.5 12/5/16 13:37 9.878 3233.029 
A1 8.1 26 10047 2267 3.05 0 1402.5 12/5/16 10:51 8.40259 3291.966 
A1 19 27 10047 2307 3.05 0 1402.5 12/5/16 13:20 8.730459 3291.966 
A1 19.8 22 10024 2315 3.16 0 1402.5 12/5/16 13:27 6.840025 3170.02 
A1 39.9 22 10009 2309 3.26 0 1402.5 12/5/16 13:11 6.626466 3068.113 
A1 40.4 23 10031 2276 3.23 0 1402.5 12/5/16 13:00 6.998743 3103.441 
A1 61.4 27 10036 2441 3.19 0 1402.5 12/5/16 12:50 8.34195 3143.95 
A1 61.5 23 10042 2577 3.25 0 1402.5 12/5/16 12:42 6.954923 3087.714 
A1 83.7 22 10008 2536 3.22 0 1402.5 12/5/16 12:36 6.710298 3105.943 
A1 84.3 21 10004 2229 3.22 0 1402.5 12/5/16 12:26 6.399739 3104.7 
A1 106.2 28 10061 2461 3.27 0 1402.5 12/5/16 12:14 8.440691 3074.626 
A1 106.8 26 10015 2639 3.39 0 1402.5 12/5/16 11 :58 7.547617 2952.145 
A1 126.6 22 10013 2319 3.29 0 1402.5 12/5/16 11 :42 6.56493 3041.333 
A1 127.4 31 10026 2650 3.29 0 1402.5 12/5/1611 :34 9.300492 3045.284 
A1 148 24 10005 2411 3.31 0 1402.5 12/5/16 11 :02 7.128755 3020.527 
A1 158.6 32 10017 2472 3.39 0 1402.5 12/5/16 11: 18 9.317528 2952.735 
A2 7.7 32 10040 2337 3.15 0 1402.5 12/5/16 10:51 10.00273 3185.273 
A2 8.1 26 10055 2264 3.11 0 1402.5 12/5/16 11 :02 8.204129 3231.09 
A2 19 35 10019 2255 3.07 0 1402.5 12/5/16 13:27 11.24465 3261.489 
A2 19.8 43 10033 2231 3.2 0 1402.5 12/5/16 13:38 13.2815 3133.284 
A2 39.9 28 10004 2485 3.3 0 1402.5 12/5/16 13:20 8.328848 3029.486 
A2 40.4 24 10026 2378 3.37 0 1402.5 12/5/1613:11 6.965662 2973.045 
A2 61.4 32 10029 2292 3.25 0 1402.5 12/5/16 13:00 9.690154 3083.817 
A2 61.5 34 10045 2500 3.26 0 1402.5 12/5/16 12:50 10.27345 3079.259 
A2 83.7 35 10028 2523 3.19 0 1402.5 12/5/16 12:42 10.81579 3141.545 
A2 84.3 30 10031 2575 3.27 0 1402.5 12/5/16 12:36 9.018312 3065.555 
A2 106.2 31 10007 2265 3.26 0 1402.5 12/5/16 12:26 9.353202 3067.603 
A2 106.8 27 10011 2497 3.32 0 1402.5 12/5/16 12:14 7 .97653 3013.332 
A2 126.6 35 10044 2598 3.33 0 1402.5 12/5/1611:58 10.35451 3014.187 
A2 127.4 27 10013 2294 3.25 0 1402.5 12/5/1611 :42 8.151692 3078.894 
A2 148 25 10013 2513 3.45 0 1402.5 12/5/1611:18 7.090377 2900.29 
A2 158.6 23 10025 2723 3.39 0 1402.5 12/5/16 11 :34 6.628661 2955.198 
A3 7.7 30 10018 2230 3.07 0 1402.5 12/5/16 11 :02 9.647987 3260.902 
A3 8.1 26 10034 2220 3.04 0 1402.5 12/5/1611:18 8.428632 3298.368 
A3 19 24 10031 2091 2.98 0 1402.5 12/5/16 13:37 7.929691 3363.817 
A3 19.8 20 10025 2345 3.16 0 1402.5 12/5/16 10:51 6.205114 3170.178 
A3 39.9 26 10002 2362 3.21 0 1402.5 12/5/16 13:27 7.975688 3113.598 
A3 40.4 26 10005 2430 3.22 0 1402.5 12/5/16 13:20 7.950534 3104.853 
A3 61.4 30 10045 2264 3.19 0 1402.5 12/5/16 13:11 9.280389 3146.613 
A3 61.5 21 10031 2327 3.29 0 1402.5 12/5/16 13:00 6.258979 3046.646 
A3 83.7 25 10043 2402 3.13 0 1402.5 12/5/16 12:50 7.86322 3206.336 
A3 84.3 38 10012 2555 3.22 0 1402.5 12/5/16 12:42 11.67724 3107.027 
A3 106.2 13 10033 2545 3.23 0 1402.5 12/5/16 12:36 3.900768 3103.902 
A3 106.8 21 10031 2253 3.24 0 1402.5 12/5/16 12:26 6.357481 3093.698 
A3 126.6 18 10045 2434 3.22 0 1402.5 12/5/16 12:14 5.466062 3117.275 
A3 127.4 17 10008 2516 3.2 0 1402.5 12/5/16 11 :58 5.1885 3125.21 
A3 148 23 10008 2685 3.35 0 1402.5 12/5/16 11 :34 6.741672 2985.173 
A3 158.6 17 10033 2294 3.25 0 1402.5 12/5/16 11 :42 5.106769 3084.787 
A4 7.7 39 10026 2284 3.13 0 1402.5 12/5/16 11: 1 8 12.36506 3201.106 
A4 8.1 28 10033 2467 3.08 0 1402.5 12/5/1611 :34 8.995909 3255.379 
A4 19 25 10024 2269 3.04 0 1402.5 12/5/16 10:51 8.128684 3295.279 
A4 19.8 36 10010 2327 3.19 0 1402.5 12/5/1611:02 11.19027 3135.842 
A4 39.9 31 10018 2328 3.32 0 1402.5 12/5/16 13:38 9.242349 3015.381 
A4 40.4 29 10026 2446 3.33 0 1402.5 12/5/16 13:27 8.613709 3008.722 
A4 61.4 29 10018 2395 3.18 0 1402.5 12/5/16 13:20 9.024497 3148.225 
A4 61.5 25 10029 2351 3.32 0 1402.5 12/5/1613:11 7.43512 3018.694 
A4 83.7 29 10007 2271 3.22 0 1402.5 12/5/16 13:00 8.911211 3105.675 
A4 84.3 25 10028 2491 3.25 0 1402.5 12/5/16 12:50 7.597308 3083.449 
A4 106.2 17 10023 2605 3.28 0 1402.5 12/5/16 12:42 5.087927 3053.704 
A4 106.8 25 10015 2627 3.35 0 1402.5 12/5/16 12:37 7.367687 2987.463 
A4 126.6 21 10029 2283 3.28 0 1402.5 12/5/16 12:26 6.307439 3055.533 
A4 127.4 30 10021 2477 3.29 0 1402.5 12/5/16 12:14 9.023541 3043.808 
A4 148 23 10006 2359 3.33 0 1402.5 12/5/16 11 :42 6.811907 3002.716 
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A4 158.6 26 10022 2594 3.32 0 1402.5 12/5/16 11 :58 7.736325 3016.586 
B1 7.7 25 10041 2132 2.92 0 1500 12/5/16 11 :33 8.456644 3436.781 
B1 8.1 44 10049 2108 2.97 0 1500 12/5/16 11 :41 14.70981 3381.584 
B1 19 41 10010 2158 2.98 0 1500 12/5/16 11:01 13.65339 3357.142 
B1 19.8 49 10034 2150 3.02 0 1500 12/5/1611:18 16.12017 3320.599 
B1 39.9 35 10024 2304 3.13 0 1500 12/5/16 10:51 11.07711 3200.638 
B1 40.4 38 10021 2255 3.09 0 1500 12/5/16 13:37 12.19273 3241.124 
B1 61.4 52 10031 2243 3.09 0 1500 12/5/16 13:27 16.72348 3244.36 
B1 61.5 34 10026 2248 3.16 0 1500 12/5/16 13:20 10.65449 3170.867 
B1 83.7 42 10045 2266 3.1 0 1500 12/5/1613:11 13.44339 3238.405 
B1 84.3 42 10038 2247 3.13 0 1500 12/5/16 12:59 13.31353 3205.111 
B1 106.2 27 10048 2276 3.13 0 1500 12/5/16 12:50 8.521198 3208.306 
B1 106.8 39 10041 2349 3.18 0 1500 12/5/16 12:42 12.15915 3155.629 
B1 126.6 30 10046 2240 3.18 0 1500 12/5/16 12:36 9.328962 3157.201 
B1 127.4 37 10035 2320 3.17 0 1500 12/5/16 12:26 11.56692 3163.697 
B1 148 38 10028 2330 3.32 0 1500 12/5/16 11 :58 11.34078 3018.564 
B1 158.6 39 10032 2376 3.21 0 1500 12/5/16 12:14 12.04453 3123.316 
B3 7.7 36 10022 2143 3.02 0 1500 12/5/1 6 11 :41 11.78653 3316.339 
B3 8.1 27 10047 2206 3.12 0 1500 12/5/16 11 :58 8.519846 3217.988 
B3 19 34 10023 2209 3.09 0 1500 12/5/16 11:18 10.86924 3241.485 
B3 19.8 36 10029 2341 3.2 0 1500 12/5/16 11 :34 11.116 3131.859 
B3 39.9 32 10013 2326 3.2 0 1500 12/5/16 11 :02 9.866 3126.859 
B3 40.4 37 10010 2400 3.27 0 1500 12/5/16 10:51 11.18098 3058.958 
B3 61.4 33 10013 2359 3.21 0 1500 12/5/16 13:38 10.14637 3117.111 
B3 61.5 27 10011 2367 3.26 0 1500 12/5/16 13:27 8.148209 3068.655 
B3 83.7 37 10008 2255 3.17 0 1500 12/5/16 13:20 11.53792 3154.894 
B3 84.3 24 10007 2388 3.29 0 1500 12/5/1613:11 7.160833 3039.437 
B3 106.2 32 10008 2327 3.25 0 1500 12/5/16 13:00 9.712154 3077.181 
B3 106.8 36 10040 2383 3.27 0 1500 12/5/16 12:50 10.87517 3068.132 
B3 126.6 34 10020 2429 3.3 0 1500 12/5/16 12:42 10.16903 3034.16 
B3 127.4 35 10048 2294 3.25 0 1500 12/5/16 12:36 10.63523 3089.488 
B3 148 33 10005 2446 3.31 0 1500 12/5/16 12:14 9.835789 3020.455 
B3 158.6 28 10033 2441 3.33 0 1500 12/5/16 12:27 8.274408 3010.709 
B4 7.7 62 10043 2303 3.27 0 1500 12/5/16 11 :58 18.80224 3069.429 
B4 8.1 67 10033 2390 3.22 0 1500 12/5/1612:14 20.64945 3114.014 
B4 19 62 10018 2333 3.19 0 1500 12/5/1 6 11 :34 19.27774 3138.614 
B4 19.8 58 10012 2294 3.25 0 1500 12/5/16 11 :42 17.68815 3078.79 
B4 39.9 65 10017 2447 3.39 0 1500 12/5/16 11:18 19.01604 2953.042 
B4 40.4 74 10018 2443 3.38 0 1500 12/5/16 11 :02 21.73549 2962.08 
B4 61.4 86 10028 2459 3.34 0 1500 12/5/1 6 10:51 25.5905 3000.57 
B4 61.5 64 10004 2497 3.39 0 1500 12/5/16 13:38 18.72106 2949.207 
B4 83.7 43 10037 2410 3.32 0 1500 12/5/16 13:27 12.79381 3021.368 
B4 84.3 49 10031 2404 3.37 0 1500 12/5/16 13:20 14.38206 2974.733 
B4 106.2 48 10028 2468 3.4 0 1500 12/5/16 13:11 13.95965 2947.587 
B4 106.8 66 10024 2446 3.42 0 1500 12/5/16 13:00 19.14025 2929.169 
B4 126.6 50 10028 2443 3.37 0 1500 12/5/16 12:50 14.6788 2973.843 
B4 127.4 57 10021 2475 3.36 0 1500 12/5/16 12:42 16.80629 2980.615 
B4 148 56 10016 2612 3.58 0 1500 12/5/16 12:27 15.48446 2795.94 
B4 158.6 61 10003 2428 3.41 0 1500 12/5/16 12:37 17.73056 2931.606 
C1 7.7 27 10009 2287 3.09 0 1530 12/5/16 12:14 8.613864 3237.158 
C1 8.1 27 10032 2262 3.07 0 1530 12/5/16 12:26 8.670788 3265.751 
C1 19 40 10024 2319 3.13 0 1530 12/5/16 11 :42 12.65555 3200.555 
C1 19.8 31 10008 2270 3.2 0 1530 12/5/16 11 :58 9.5635 3125.499 
C1 39.9 29 10015 2424 3.22 0 1530 12/5/16 11 :34 8.882211 3108.247 
C1 40.4 31 10026 2412 3.3 0 1530 12/5/16 11:18 9.269939 3036.181 
C1 61.4 33 10027 2389 3.22 0 1530 12/5/1611:02 10.12445 3111.974 
C1 61.5 34 10009 2401 3.26 0 1530 12/5/16 10:51 10.30545 3068.244 
C1 83.7 36 10009 2465 3.29 0 1530 12/5/16 13:38 10.81825 3040.248 
C1 84.3 23 10025 2431 3.3 0 1530 12/5/16 13:27 6.845697 3035.878 
C1 106.2 30 10019 2311 3.25 0 1530 12/5/16 13:20 9.106769 3080.768 
C1 106.8 31 10030 2495 3.33 0 1530 12/5/16 13:11 9.185309 3010.011 
C1 126.6 35 10025 2407 3.31 0 1530 12/5/16 13:00 10.45002 3026.7 
C1 127.4 19 10017 2416 3.28 0 1530 12/5/1 6 12:50 5.668683 3051.962 
C1 148 29 10020 2512 3.45 0 1530 12/5/16 12:37 8.281797 2902.347 
C1 158.6 28 10014 2475 3.32 0 1530 12/5/16 12:42 8.309735 3014.264 
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C3 7.7 31 10020 2231 3.03 0 1530 12/5/16 12:26 10.11602 3305.208 
C3 8.1 25 10037 2224 3.04 0 1530 12/5/16 12:36 8.108684 3299.922 
C3 19 32 10029 2207 3.09 0 1530 12/5/16 11 :58 10.24099 3243.908 
C3 19.8 27 10028 2300 3.12 0 1530 12/5/16 12:14 8.538846 3212.38 
C3 39.9 23 10023 2397 3.24 0 1530 12/5/16 11 :42 6.983765 3091.796 
C3 40.4 19 10010 2385 3.16 0 1530 12/5/16 11 :34 5.897658 3165.999 
C3 61.4 27 10029 2324 3.19 0 1530 12/5/1611 :18 8.34895 3142.164 
C3 61.5 29 10006 2376 3.2 0 1530 12/5/16 11 :02 8.9475 3125.152 
C3 83.7 25 10015 2386 3.23 0 1530 1 2/5/16 10:51 7.624938 3098.896 
C3 84.7 29 10006 2395 3.2 0 1530 12/5/16 13:38 8.9475 3125.152 
C3 106.2 18 10011 2376 3.2 0 1530 12/5/16 13:27 5.51 3126.715 
C3 106.8 17 10032 2293 3.23 0 1530 12/5/16 13:20 5.148158 3104.159 
C3 126.6 42 10032 2412 3.21 0 1530 12/5/16 13: 11 12.96911 3123.511 
C3 127.4 29 10047 2356 3.25 0 1530 12/5/16 13:00 8.808077 3089.662 
C3 148 23 10024 2538 3.41 0 1530 12/5/16 12:42 6.629868 2937.866 
C3 158.6 17 10018 2403 3.27 0 1530 12/5/16 12:50 5.083777 3061.886 
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L_ EN· ~ 11n-rJ c.t_1fl...hOII . 

rep I LablD I QC I lnit Alq I Fin Alql Units I Report I Residual I Cnt 1 File Cnt1 I Cnt 1 Pos I Cnt 2 File I Cnt 2 I Cnt 2 Pos I Cnt 3 File I 
Num Type Units Mass (mg) Inst/Del ChkBy Inst/Del Chk By 

,:, ~ .(-
ll
'::) 

- ' 

; 

... 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

j 

1 

1 

1223001-1 

1223001-2 

1223001-3 

1223001-4 

!223001-5 

1223001-6 

1223001-7 

1223001-8 

1223001-9 

1223001-10 

1223001-11 

1223001-12 

1223001-13 

1223001-14 

1223001-15 

1223001-16 

1223001-17 

1223001-18 

1223001-19 

1223001-20 

1223001-21 

1223001-22 

1223001-23 

1223001-24 

1223001-25 

1223001-26 

1223001-27 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 
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ml PCI/L 

ml PCI/L 

ml PCI/L 

ml PCIIL 

ml PCI/L 

ml PCI/L 

ml PCI/L 

ml PCI/L 

ml PCI/L 

ml PCIIL 

ml PCIIL 

ml PCI/L 

ml PCI/L 

ml PCIIL 

ml PCIIL 

ml PCI/L 

ml PCI/L 

ml PCI/L 

ml PCI/L 

ml PCI/L 

ml PCIIL 

ml PCI/L 

ml PCIIL 

ml PCI/L 

ml PCI/L 

ml PCI/L 

ml PCIIL 
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r~~~!!l~J!h!:r:a·~I Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Prep Procedure: GAB 

Prep I LablD I oc I lnit Alq I Fin Alql Units I Report I Residual I Cnt 1 File I Cnt 1 
Nurn Type Units Mass (mg) Inst/Del 

Sain # Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipet ID 
S1 Am-241 955.4095.10 55,069.251 DPM/ml 11/08/12 0.1 ml RS-008 

Sample Barcodes _______ _ _ _____ _______ ----------·--------·-------·-------------·-· 

I 11111111111111111111111111111111111111111111111111111111111111111111111111 :~~!~~~:-1 PS2 llllllilllllllll 11111111111111"111111111111"111111111111111111111111111 !!~!~~~:-1 PS3 111111111111111111111111111111111111111111111111111111111111111111111111111 ------ - ------------~---·--·-------- -·--·---------·· ----------·-- ----

1223001-1 
AB121109-1PS1 

:~~~~~-;-1PS4 111111111111111111111111111111111111111111111111111111111111111111111111111 !!~~~~~-:-1PS5 lllllllllllllllllllflillllllll"llllllllllll"lllllllllllllllllllll"IIII !!~~~~~:-1PS6 111111111111111111111111111"1111111111111111111111111111111111111111!1111 
------- ·- ------- ··----------·-·--------- --------------------

:~~~~~ ~:-1 PS? 111111111111111111111111111111111111111111111111111111111111111111111111111 :~~~~~~:-1 PSB 11111n11111111H111111111111111111111111111111111111111111111111 :~~!~~~:-1 PS9 11111111111m111111111111111111m11111111111111111111111111111111111111 
- ------------ ------------------------------- ----------· - -----------~--------

1223001-10 
AB121109-1PS10 

1223001-13 
AB121109-1PS13 

1223001-16 
AB121109-1 PS16 

1223001-19 
AB121109-1PS19 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 :~~~~~~;-~ PS 11 11111H1111111111m1111H11111111111111111111111111111111111111111111 :!~~~~~-;-~ PS 12 1111111111111111111111111111111111111111111111111111111111111111111111111111111 
-·-----·------------------ ----- ----·------------·-----···-

11111111111111111111111111111111111111111111111111111111111111111111111111111111 :!~~~~~-;_~PS 14 11111111~111111111111111111111111111111111111111111111111111 m 111m11 :!~~~~~-~-~ PS 15 11111111111111111111111111111111111" 111111111111111111111111111111111111~ 1111 
--------------·· --------·----------------- ----------------------------·- ----- --·--·- ·---

11111111111111111111111111111111111111111111111111111111111111111111111111111111 :!~~~~~-;-~ PS 17 1 ~1111111111111111m111111111111111111111111111111111111111111111111111 ~!~~~~~;-~ PS 18 11111111111111111"111111111111111111111111111111111 ~1111111111111111111111111 --------~------------- --------------·-·---------·----------- -··------- --------- --·-· 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 :!~;~~~-:-~ PS20 11111H11111,~1111111111111111111111 m111111111111 "111111 m 1111 :!~;~~~~~ ~ PS21 1111111111111111111111111111111111111111111111111111111111111111111 "11111111111 
--------------·-------·------------ - ·--------------------------------··---------- ----- ------·-- ·- - -

:~~~~~:-~ PS22 I lllllll lllll llll 1111111111111111111111111111 llllll lllllll lllll 1111111111111111 :~~;~~~:-~ PS23 IIIIIHll 11111111111111111 ,~ 11111111111111111111111111111 "111 "" 1111 !!~;~~ ~-:.~ PS24 11111111 lllll llll "Ill lllll llllllllll lllll 11111111111111111 "Ill 111111111111111 
-----·---··----····--··--··----------- -- ----~------·····-·------·------··--·--· 

!!~;~~ ~-:-~ PS25 I lllllll lllll llll lllll 111111111111111 lllll llll llllll lllllll 111111111111111! 1111 !!~~~~ ~;-~ P S26 111111111111 ~II ll~l lllll "II llll lllll llll llllll "11111111111111111111" 1111 !!~ !~~ ~:~ PS27 I lllllll lllll llll lllll lllll lllll lllll lllll 111111111111111111111111111111111111 
-·-·----------------··-- . ---------___ ,. _______________ ---------·--···-· . - ·--·· -------

Page 2 of 3 GAB Instrument Sheet 
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LIMS Version: 6.621 

Supersedes: --·-------·----------------··--··--· 



174 of 328

Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Reporting Units 

btblb: TstGtl:INaiti~: Rt:>tUt1its: 
1223001-1 GrossAlpha/Beta 
-------··- ·-··- -·----------····---·--- ----------·-----------

1223001-2 GrossAlpha/Beta 
. ---- --- -·------ -- ----- --- - -·-·-- - -------------------·- -----·-----
1223001-3 GrossAlpha/Beta 
-·---------------------- --------·- -·--··--···--·--·---·---------
1223001-4 GrossAlpha/Beta 
·--·-··- -· -·· --·----- ---- - --·---------- --·-. ·-- ·------------·--
1223001-5 GrossAlpha/Beta 
----- -----··---------- ------ -----------------------------· 
1223001-6 GrossAlpha/Beta 
---·---------------------·------··-----···----------------
1223001-7 GrossAlpha/Beta 
--- -· ·-·------ --------·-·--- ... ---------------- -- ----------------
1223001-8 GrossAlpha/Beta 
- ------·-· -· -·------ -··---- ···- ------ ------ -----------------·--
1223001-9 GrossAlpha/Beta 
- -- -· ·--- -· - ---··------ - . -----··-------·-··--------------
1223001-1 O GrossAlpha/Beta 
·---- ··------·-------- -· ·-----·------ ---·----·-------------
1223001-11 GrossAlpha/Beta 
--·-·--------·---·- ··---·--·-----···---------------
1223001-12 GrossAlpf1a/Beta 
-··---····-·- - . - -·----·-- ·-·-------··--------·--·----------
1223001-13 GrossAlpha/Beta 
------------·--------- -·---····-··--·---------·-------
1223001-14 GrossAlpha/Beta 
-·---·-- ·- -- -------·-. -··- ---------·-·-----
1223001-15 GrossAlpha/Beta 
-----·-----------·-----·-····----··--··-----··--------·--
1223001-16 GrossAlpha/Beta 
·- -- ----···-···-·-- ---·-- ·····- ------·--·------------------------
1223001-17 GrossAlpha/Beta 
--··· ·- ----- ----- ----· - - - ·--· -·· ·- --- ----·-·----------------
1223001-18 GrossAlpha/Beta 
- -----· -· ----··--··-·--·------- ···- ----------------
1223001-19 GrossAlpha/Beta 
- ···---·--··-·-----····-· ····--·· -- - -------------·---
1223001-20 GrossAlpha/Beta 
--· -··· -·------· - ----··. ·- ---------·-··-··--·-----· -------·--· 
1223001-21 GrossAlpha/Beta 
---·-- --- ------ -·-- --·-·-·------·-···--- ·------------
1223001-22 GrossAlpha/Beta 
---·----·- --·-·- - ------------- --·-·····--- -···-----------
1223001-23 GrossA!pha/Beta 
·-·- ------·-····--·-···· -·· -·· . - -····-·-···----------------------

1223001-24 GrossAlpha/Beta 
. -·--------- -·------- ---- ··-·····--··--···- ·····- --------------
1223001-25 GrossAlpha/Beta 
- -- -- - .. - - ----·----- ---·-· ---······---·----·-----------------
1223001-26 GrossAlpha/Beta 
--··-·-----·--------·--·-·-- ·-··---·--------------
1223001-27 GrossAlpha/Beta 

Page 3 of 3 

Date Printed: 

GAB Instrument Sheet 

11/15/2012 14:00 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

ALS Environmental -- FC 
LIMS Version: 6.621 

j\!~~~~!~~x:;~~it!{~!,. 
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Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

i--·-----------------------1 
Prep Procedure: GAB 

---"'""'=---------~·-·""''"¥~------------, ____ , ____ _,_, __ ,,~---·"--------~-"------

Non-Routine Pre-Treatment? Y 1@ Batch: 

Prep SOP: PAI 702 Rev:20 

Prep SOP: NONE 

Matrix Class: liquid 

Fin Alq I Samp I Prep I lablO I QC I Dish I lnlt Alq 
Num Num Type No. 

ml ml 

2 1 

3 1 

4 1 

5 1 

6 1 

7 1 

8 1 

g 1 

10 1 

11 1 

12 1 

13 1 

14 1 

15 1 

"16 1 

17 1 

18 1 

19 1 

20 1 

21 1 

22 1 

23 1 

24 1 

25 1 

26 1 

27 1 

Page 1 of 2 

Date Printed: 

1223001-1 SMP 200 200 

1223001-2 SMP 200 200 

1223001-3 SMP 200 200 

1223001-4 SMP 200 200 

1223001-5 SMP 200 200 

1223001-6 SMP 200 200 

1223001-7 SMP 200 200 

1223001-8 SMP 200 200 

1223001-9 SMP 200 200 

1223001-10 SMP 200 200 

1223001-11 SMP 200 200 

1223001-12 SMP 200 200 

1223001-13 SMP 200 200 

1223001-14 SMP 200 200 

1223001-15 SMP 200 200 

1223001-16 SMP 200 200 

1223001-17 SMP 200 200 

1223001-18 SMP 200 200 

1223001-19 SMP 200 200 

1223001-20 SMP 200 200 

1223001-21 SMP 200 200 

1223001-22 SMP 200 200 

1223001-23 SMP 200 200 

1223001-24 SMP 200 200 

1223001-25 SMP 200 200 

1223001-26 SMP 200 200 

1223001-27 SMP 200 200 

GAB Bench Sheet 

11/15/2012 13:59 

ff/JP Re-Prep? 

Prep Analyst: Steve Workman 

Prep Date: 11/8/2012 

Prep Dept: RS 

Prep Basis I Standards 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered Sl 

Unfiltered Sf 

Unfiltered 

Unfiltered 

Unflltered 

ALS Environmental -- FC 
LIMS Version: 6.621 

Balance: 10 

Balance: 13 

Dlt~:e~-lt!~; 
Reviewed By: jtl ~ Review Date: 11/15/2012 

Prep QASS / NCR? Y 

Prep Notes 

Spiked on 11/14 by SW 

Spiked on 11114 by SW 

Spiked on 11114 by SW 

Spiked on 11/14 by SW 

Spiked on 11114 by SW 

0.05 ml of 10 mg/ml natural Uranium 

0.05 ml of 10 mg/ml natural Uranium 

0.05 ml of 1 O mg/ml natural Uranium 

Supersedes:-------·----·--------·-·-·-·-----
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Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

Prep Procedure: GAB 

Non-Routine Pre-Treatment? Y / N Batch: ---------- Re-Prep? Y / N Batch: 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Matrix Class: liquid 

Samp J Prep 
Num Num 

Comments 

Lab!D QC J Dish 
Type No. 

!nit Alq I Fin Alq 

ml I ml 

Prep Analyst: Steve Workman 

Prep Date: 11/8/2012 

Prep Dept: RS 

Prep Basis Standards 

Balance: 10 

Balance: 13 

Reviewed By: jtl Review Dale: 11/15/2012 

Prep QASS / NCR? Y / N 

Prep Notes 

I
- ... -···-· ---- .. ·····-··--····-·-·-···---·-·-······-· -----------------~~----··------------- --·-·· . ·· 1 ~alibraHon_!'_la~chet~-~_n~~~~~-atte_ri__~~i~'..1._~~~--- ___ _ _________ _ 

Spiked By: Steve Workman 

Witnessed By:_N_IA _________ _ 

J12036 

Except where otherwise noted, all rea 

Page 2 of 2 

Date Printed: 

GAB Bench Sheet 

11/15/2012 13:59 

Date: 11/8/2012 

Date: N/A ------

Spin# Nuclide. SolnlD Prep Cone Units Prep Date Aliquot Units PipeUD 
S1 Am-241 955.4095.10 55,069.251 DPM/ml 11/08/12 0.1 ml RS-008 

1:~:~11Jtt~i!~v,~fi'rtJ 

ecifications of the preparation methods associated with this batch. 

ALS Environmental -- FC Supersedes· ----·----------·--······--·-··--·····---·-· 
LIMS Version: 6.621 
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ALS Environmental -- FC 

Prep Procedure: GAB 
~- -¥- --- -· ·-··· ..... 

Prep Plane. LablD QC 
Num Num Type 

1223001-1 SMP 

2 1223001-2 SMP 

3 1223001-3 SMP 
4 1223001-4 SMP 

5 1223001-5 SMP 
6 1223001-6 SMP 
7 1223001-7 SMP 

8 1223001-8 SMP 
9 1223001-9 SMP 

10 1223001-10 SMP 
11 1223001-11 SMP 
12 1223001-12 SMP 
13 1223001-13 SMP 
14 1223001-14 SMP 
15 1223001-15 SMP 
16 1223001-16 SMP 
17 1223001-17 SMP 
18 1223001-18 SMP 
19 1223001-19 SMP 
20 1223001-20 SMP 

21 1223001-21 SMP 
22 1223001-22 SMP 
23 1223001-23 SMP 
24 1223001-24 SMP 
25 1223001-25 SMP 
26 1223001-26 SMP 
27 1223001-27 SMP 

Page 1 of 1 

Date Printed: 

GAB Gravametric Sheet 

11/15/2012 13:59 

Test Alq 
(ml) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Radiochemistry Gravimetric Worksheet 

Reviewed By: jtl ~ Review Date: 11/15/2012 

Tare Mass (g} Initial Initial Suggested Samp Vol Samp Vol Fin Gross Final Salt Sol. Flag 
Gross Mass Net Mass Alq Available Taken Mass Net Mass Added 

(g) (mg) (ml) (ml) (ml) (g) (mg) (ml) 
9.1050 0.0000 0 200 200 200 9.1283 23.3 0.5 

9.0995 0.0000 0 200 200 200 9.1216 22.1 0.5 

9.0872 0.0000 0 200 200 200 9.1082 21 0.5 
9.1198 0.0000 0 200 200 200 9.1426 22.8 0.5 
9.1442 0.0000 0 200 200 200 9.1669 22.7 0.5 

9.1142 0.0000 0 200 200 200 9.1627 48.5 

9.1346 0.0000 0 200 200 200 9.1821 47.5 

9.0877 0.0000 0 200 200 200 9.1314 43.7 1.5 
9.0922 0.0000 0 200 200 200 9.1383 46.1 1.5 
9.0712 0.0000 0 200 200 200 9.1347 63.5 2 
9.1302 0.0000 0 200 200 200 9.2113 81.1 2 
9.1044 0.0000 0 200 200 200 9.1980 93.6 2.5 
9.1418 0.0000 0 200 200 200 9.2370 95.2 2.5 

9.1031 0.0000 0 200 200 200 9.2192 116.1 3 

9.1182 0.0000 0 200 200 200 9.2089 90.7 3 
9.1173 0.0000 0 200 200 200 9.2515 134.2 3.5 
9.0956 0.0000 0 200 200 200 9.2298 134.2 3.5 
9.1276 0.0000 0 200 200 200 9.2792 151.6 4 

9.1131 0.0000 0 200 200 200 9.2691 156 4 

9.0751 0.0000 0 200 200 200 9.0964 21.3 0.5 

9.1113 0.0000 0 200 200 200 9.1331 21.8 0.5 

9.0713 0.0000 0 200 200 200 90910 19.7 0.5 

9.1326 0.0000 0 200 200 200 9.1531 20.5 0.5 
9.1320 0.0000 0 200 200 200 9.1532 21.2 0.5 
9.1188 0.0000 0 200 200 200 9 1399 21.1 0.5 

9.0872 0.0000 0 200 200 200 9.1087 21.5 0.5 
9.1133 0.0000 0 200 200 200 9.1340 20.7 0.5 

ALS Environmental -- FC 
LIMS Version: 6.621 Supersedes: ___ ,J./1.1i}_IJ::. ___ /:z .. uJ __________________ _ 
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Project _q....!__:::_~~t::j:...!._1 _L[k._.=o~q~t:;~, J~O:._____cA~r,1!_-=._-_.E:::?-:J.lf-1-/ ____::fflfi9 ~~~~~~~~'l'~~/1~Sb:~vt.dei~.<Q:.6 __ 
Continued from Page --------- ~ 11 lift1 

I I I l I I I I I I I I l~\igJ\\! I I ! I I I I I I I I _L l 

Prepare a working dilution of qs5
1 

Aru-Z-41 - .___ 

- .____ 

1. Density of I IV1 H C. \ , lot# ILZZ0.32- - .____ 

Mass of 1 OOmL vol. flask: ~<c ,4zq5fr Balance# \2, 

Mass of flask & 1 OOmL acid: le., J . q 1 o I ~ Balance# rz --
Net Mass: IQI .sr./o~j --
Density: f. 0/Sc/ j[w.ll - .___ 

2. Mass of Cl5S' transferred: 
- .__ 

-Mass of empty voa vial: 2.-1. 35C&>j Balance# _fl:__ - L--

Mass of voa vial & standard: Balance# _11___ Zfo. 'f$lk - ,___ 

Net mass of standard transferred: 5.0750:, MfZ, 
\i 1t 

3. Dilute to final volume: - .__ 

Mass of vial, standard, & diluent: i.fZ.81)&5~ Balance# (2. - .__;_ 

Mass of empty voa vial: Balance#~ "2-j.3S& - .__ 
Net mass of new dilution: 1..1, 4$11~ - .__ 

4. Final activity calculation:. ll,(e;t. _ II /r /11 
- .__ 

( I. 'llo5 t ID~ e, )( ¥J dfY1 Y:,; .OliO~ y , . 0 IS<f,1/ .. L) ~ ~5 I l<o I . 32 '"ec. 111.f/,, 
- .__ 

7 I e, 1 S. 1"3'1'# I~ 21. t.J S) 7} 
66, l(o \. ~~ ~ dpwi /w-.L - ...___ 

- ...___ 

1'4eL !-.__ 

I 11 I .I I 
" ,,, 

"A .. lmlti 
' ' f1S" \I I t,'1\1\ 

Stnd ID: 955.4095.10 !..,Q hi Kc,-·:-, , .. I 

Description: Am-241 
Expiration: 11/11/2012 Reverification Log 

Activity: 55161.33 dpm/mL Analysis Date Initials Expiration Date 

~ - ~2s Uncertainty: 992.90 dpm/ml 
Ref. Date: 10/25/2011 

~ 
,__ 

Ref Time: NIA 
Prep Date: 11/8/2011 Prep by: MEL .... 

l 

~ ~ 

Matrix/Comp. 3M HCI 

. \1°'\\\ Half Lite (y): 4.33E+02 
l I I I I I 

I irf" . 

I 
I 

I I I I Continued on Page 

' 

\\~\I 
ate 

I 
Date 
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: ,· Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

85983-307 
Am-241 5 mL Liquid in Flame Sealed Vial 

Customer: ALS Laboratory Group / Fort Collins 
P.O. No.: 73625, Item 1 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352•2837 
www.analyticsinc.com 

This standard radionuclide source was prepared gravimetrically from a master solution, calibrated by 
Eckert & Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide 
purity and calibration were checked by germanium gamma-ray spectrometry and liquid scintillation 
counting. The nuclear decay rate and reference date for this source are given below. Eckert & Ziegler 
Analytics (EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.16, Revision l, Febrµary, 
1979, and compliance with ANSI N42.22-l 996, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this source 

~ was produced-in accordance\'villi the HPS accreditation requirements. Customers rriay report any concerns 
with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, VA 
22101. 

Isotope 

Am-241 

Half-Life, 
Days 

l.580E+05 

Activity 
(Bq) 

l.966E+04 

Uncertainty* , % 
Type 

Ua U 

0.1 0.9 1.8 

Reference Date 
(12:00 PM EST) 

10/25/2011 

*Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297,."Guidelines for Evaluating and Expressing 
the Uncertainty of NIST Measurement Results." 

Comments: 
Impurities: y-impurities < 0.1 %, ex-impurities< 0.1 %. 5.13441 g IM HCI solution, carrier free. 

Source Prepared by: ~~~O-
M. I. Taskaeva, Radiochemist 

QA Approved: Date: U Ov ""l L ( 

; Single Isotope Certificate, Rev 1 9/28/2009 
I 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Prep Procedure: GROSS_BETA Mf¥S0 ~t--1. C~/£;. Analytical QASS / NCR? Y / Nj 1-.:.~.::__ _____ _ 

Prep I LablD I QC I lnit Alql FinAlqrnits · 1 Report1-·Resldual I Cnt 1 File 
Num Type Units Mass (mg) 

Cnt 2 I Cnt 2 Pos I Cnt 3 File I Cnt 3 I Cnt 3 Pos 
Inst/De! Chk By Inst/De! Chk By 

1 1118007-1 SMP 200 200 ml pCVI 8.1 

1 1118007-2 SMP 200 200 ml pCVI 7.7 

1 1118007-3 SMP 200 200 ml pCVI 19.8 

1 1118007-4 SMP 200 200 ml pCVI 19 

1 1118007-5 SMP 200 200 ml pCVI 39.9 

1 1118007-6 SMP 200 200 ml pCl/1 40.4 

1 1118007·7 SMP 200 200 

1 1118007·8 SMP 200 200 ml pCl/1 61.5 

1 1118007·9 SMP 200 200 ml pCl/1 83.7 

1 1118007·10 SMP 200 200 ml pCVI 84.3 

1 1118007-11 SMP 200 200 ml pCi/1 106.2 

1 1118007-12 SMP 200 200 ml pCi/1 106.8 

1 1118007-13 SMP 200 200 ml pCVI 126.6 

1 1118007-14 SMP 200 200 ml pCVI 127.4 

1 1118007-15 SMP 200 200 ml pCVI 158.6 

1 1118007-16 SMP 200 200 ml pCVI 148 

Soln # Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipet ID 
S1 Sr-90 777.3020.11 4,268.018 DPM/ml 06/19/11 1 ml RS-005 

Sample Barcodes 

1118007-1 

111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-2 

111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-3 

111111111111111111111111111111111111111111111111111111111111111111111111111 AB110619-4PS1 AB110619-4PS2 AB110619-4PS3 

1118007-4 

111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-5 
111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-6 
111111111111111111111111111111111111111111111111111111111111111111111111111 AB110619-4PS4 AB110619-4PS5 AB110619-4PS6 

1118007-7 
111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-8 
111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-9 
111111111111111111111111111111111111111111111111111111111111111111111111111 AB110619-4PS7 AB110619-4PS8 AB110619-4PS9 

1118007-10 
11111111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-11 
11111111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-12 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 AB110619-4PS10 AB110619-4PS11 AB110619-4PS12 

I\ f 

/VvL 
Date Printed: 6/20/2011 9:20 LIMS Version: 6.496 
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ALS Environmental -- FC 

p Procedure: GROSS_BETA 

1118007-13 
AB110619-4PS13 

1118007-16 
AB110619-4PS16 

QC I lnit Alq I Fin Alql Units I Rep~n1 
Type Units 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

Reporting Units 

Radiochemistry Instrument Worksheet 

Analytical QASS / NCR? Y Q __ (fu__. .... A ______ _ 
Cnt 1 File I Cnt 1 I Cnt 1 Pos I Cnt 2 File I Cnt 2 I Cnt 2 Pos I Cnt 3 File I Cnt 3 I Cnt 3 Pos 

Inst/Del Chk By Inst/Del Chk By Inst/Del Chk By 

1118007-14 
AB110619-4PS14 111111111~111111111111111111111111111111111111111111111111111111111111111111111 

1118007-15 
AB110619-4PS15 

Notes 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

LablD: TstGrpName: RptUnits: 
1118007-1 GrossBeta pCi/1 

1118007-2 GrossBeta pCi/1 

1118007-3 GrossBeta pCi/1 

1118007-4 Gross Beta pCi/1 

1118007-5 GrossBeta pCi/1 

1118007-6 GrossBeta pCi/1 

1118007-7 GrossBeta pCi/1 

1118007-8 GrossBeta pCi/1 

1118007-9 GrossBeta pCi/1 

1118007-10 GrossBeta pCi/1 

1118007-11 Gross Beta pCi/1 

1118007-12 GrossBeta pCi/1 

1118007-13 GrossBeta pCi/1 

1118007-14 Gross Beta pCi/1 

1118007-15 GrossBeta pCi/1 

1118007-16 Gross Beta pCi/1 

Page 2 of 2 GROSS_BETA Instrument Sheet 

Date Printed: 6/20/2011 9:20 

ALS Environmental -- FC 
UMS Version: 6.496 

Supersedes: ---L------------
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Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

p Procedure: GROSS_BETA 

Non-Routine Pre-Treatment? Y / 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Batch: IY\K Re-Prep? Y / Batch: ., I "'I' 

Matrix Class: liquid 

rmplPrep I LablD 
Num Num 

1 1 1118007-1 

2 1 1118007-2 

3 1 1118007-3 

4 1 1118007·4 

5 1 1118007·5 

6 1 1118007·6 

7 1 1118007-7 

8 1 1118007•8 

9 1 1118007·9 

10 1 1118007-10 

11 1 1118007-11 

12 1 1118007-12 

13 1 1118007-13 

14 1 1118007·14 

15 1 1118007-15 

16 1 1118007-16 

I QC I Dish I lnit Alq I Fin Alq I 
Type No. 

ml ml 

SMP _200 200 

SMP / 200 200 

SMP I 200 200 

SMP I 200 200 

SMP 200 200 

SMP I 200 200 

SMP \~I ~ 200 200 

SMP ,,Q/ .! 200 200 

SMP \rt :'J' 200 200 

SMP 1\1\ 200 200 

SMP /'J 200 200 

SMP 200 200 

SMP 200 200 

SMP 200 200 

SMPJ 200 200 

SMP -200 200 

Prep Analyst: Gabriel D. Wagner{pf)t,M 

Prep Date: 6/19/2011 

Prep Dept: RS 

Prep Basis 

I 

Standards 

II 
Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 ----Unfiltered S1 ---- ---

Balance: 13 

Balance: 

~ 

~ 

Reviewed By: gdwdJ P/l!J Review Date: 6/20/2011 

Prep QASS / NCR? Y / N --------

Prep Notes I 
~ .....-

----~ 

----......-.....-
/'1.1\1,J ----{,,'JV~ _fl 

.....- _, ,./ V" 

u~ 

~mm~ ~, 
Gross beta mass attenuation curve. All samples desiccated on 06/1912011 @ 14:48. · 

Spiked By: Gabriel D. Wagner 

Witnessed By: Justin D. Anderson 

Date: 611912011 

Date: 611912011 

Page 1 of 1 

Date Printed: 

GROSS_BETA Bench Sheet 

6/20/2011 9:19 

Sein# Nuclide SolnlD Prep Cone Units f'rep Date Aliquot Units Pipe! ID 
S1 Sr-90 777.3020.11 4,268.018 DPM/ml 0611 9111 1 ml RS-005 

ALS Environmental -- FC Supersedes: -V.1qf, ·,µ., f 

LIMS Version: 6.496 
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Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

p Procedure: GROSS_BETA ,____ _______ , ________ ,_,_,,,.,,,,.,, _________ __, Prep Batch Not Validated!!! 
Non-Routine Pre-Treatment? Y / N 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Matrix Class: liquid 

Batch: --------- Re-Prep? Y / N 

Prep Analyst: Gabriel D. WagnerGflW 

Prep Date: 6/19/2011 

Prep Dept: RS 

Batch: -------

Balance: 13 

Balance: 

Samp I Prep I LablD I QC Dish lnitAlq Fin Alq Prep Basis Standards II 
Num Num Type No. 

ml ml 

1118007-1 SMP 0 0 Unfiltered 

2 1 1118007-2 SMP 0 0 Unfiltered 

3 1 1118007-3 SMP 0 0 Unfiltered 

4 1 1118007-4 SMP 0 0 Unfiltered 

5 1 1118007-5 SMP 0 0 Unfiltered 

6 1 1118007-6 SMP 0 0 Unfiltered 

7 1 1118007-7 SMP 0 0 Unfiltered 

8 1 1118007-8 SMP 0 0 Unfiltered 

9 1 1118007-9 SMP 0 0 Unfiltered 

10 1 1118007-10 SMP 0 0 Unfiltered 

11 1 1118007-11 SMP 0 0 Unfiltered 

12 1 1118007-12 SMP 0 0 Unfiltered 

13 1 1118007-13 SMP 0 0 Unfiltered 

14 1 1118007-14 SMP 0 0 Unfiltered 

15 1 1118007-15 SMP 0 0 Unfiltered 

16 1 1118007-16 SMP 0 0 Unfiltered 

Comments 
!Gross beta mass attenuation curve. All samples desiccated _c>'1____ _ ___ 

Spiked By: Gabrtel D. Wagner ~ 111.v- Date:M 

Witnessed By: 

Page 1 of 1 

Date Printed: 

./1?.I} Date:fil'tf/21 

GROSS_BETA Bench Sheet 

6/19/2011 13:06 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

... ,...-y~3 
8-1 

SQln_# NtJclide SQlnlD .Erfil2.Conc 

S1 Sr-90 777.3020.11 4,268.018 

EY!": ~ ,11-2-

ALS Environmental -- FC 
LIMS Version: 6.496 

Reviewed By: Review Date: 

Prep QASS / NCR? Y / N ---------

Prep Notes 

Units_ Prep Date Aliquot Units Pipet ID 
DPM/ml 06/1 9/11 1 ml RS-005 

Supersedes:--~· 
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ALS Environmental -- FC 

Procedure: GROSS BETA -
Plane. j LablD 

I ~~e I 
Test Alq 

Num (ml) 

1118007-1 SMP 10 

2 1118007-2 SMP 10 

3 1118007-3 SMP 10 

4 1118007-4 SMP 10 

5 1118007-5 SMP 10 

6 1118007-6 SMP 10 

7 1118007-7 SMP 10 

8 1118007-8 SMP 10 

9 1118007-9 SMP 10 

10 1118007-10 SMP 10 

11 1118007-11 SMP 10 

12 1118007-12 SMP 10 

13 1118007-13 SMP 10 

14 1118007-14 SMP 10 

15 1118007-15 SMP 10 

16 1118007-16 SMP 10 

Page 1 of 1 

Date Printed: 

GROSS_BETA Gravametric Sheet 

6/20/2011 9:19 

Radiochemistry Gravimetric Worksheet 

-
I Reviewed By: gdv/u,I,.) Review Date: 6/20/2011 

!Tare Mass (g)I Initial Initial Suggested SampVol SampVol Fin Gross Final Salt Sol. I Flag 
Gross Mass Net Mass Alq Available Taken Mass Net Mass Added 

(g) (mg) (ml) (ml) (ml) (g) (mg) (ml) 
9.1792 0.0000 0 200 200 200 9.1873 8.1 0.25 

9.1459 0.0000 0 200 200 200 9.1536 7.7 0.25 

9.1322 0.0000 0 200 200 200 9.1520 19.8 0.5 

9.1795 0.0000 0 200 200 200 9.1985 19 0.5 

9.1387 0.0000 0 200 200 200 9.1786 39.9 1 

9.1305 0.0000 0 200 200 200 9.1709 40.4 

9.1189 0.0000 0 200 200 200 9.1804 61.5 1.5 

9.1427 0.0000 0 200 200 200 9.2042 61.5 1.5 

9.1715 0.0000 0 200 200 200 9.2552 83.7 2 

9.1351 0.0000 0 200 200 200 9.2194 84.3 2 

9.1447 0.0000 0 200 200 200 9.2509 106.2 2.5 

9.1506 0.0000 0 200 200 200 9.2574 106.8 2.5 

9.1339 0.0000 0 200 200 200 9.2605 126.6 3 

9.1621 0.0000 0 200 200 200 9.2895 127.4 3 

9.0634 0.0000 0 200 200 200 9.2220 158.6 3.5 

9.2095 0.0000 0 200 200 200 9.3575 148 3.5 

ALS Environmental -- FC 
UMS Version: 6.496 Supersedes:-4~------
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CJ .. ..._ ,...,_,..,. .... 

l ' u 

ANAIYI'ICS tS0 *7 '7 '1 
~!1~.,,~ 

CmtuPICATB OP CilmRATION 
Stmwd. lbdiomu:Ude Source 

US73-307 

s:-SIO s mL Liquid in 11am Sealed Vi&l 

'l'hi• 1111:andi!&:cd nd.:f.oa:aclJ.da 11am:ce wu pnpi1%84 9%&Ti1119trically 
f:rt1lll a C&l..:Lbl:ated ••t:e:a: aolutiOJl. The mutar aolutiau. was 
"3..il>nl:ed by liquid acd1:1t:flJaticza ~-

Iladicmuclida purity ud r=alilu:ati.91:1. wua . c::heckecl by gm:muiUIIL 
gamria-r,ay. spectrameay a2ld liquid · semciUaticm ac,mtill9. '1'J:MI 
uaclaa: dec:lll" :ate am assay date for tbi• aou:rc:e an ginD 
below • 

.Jlll1JW!'rtCS mai:cuins tra.qeabilit:y t:o t!l11 lr&tio.m&l. l:ut:i.tuta a:· 
st:.at:lducla IUld. 'reclmglClff' tm"oUga l'feuunMDta Mfm:l:.'m exog1a:ma 
aa deac::lbecl ill. maw:! lleg. ad.de 4,15, llffiaioa 1. 

ISC1'0Plh 

AC:cvlff (dpa) I 

B'ALJ'•t.UJi I 
~?lAUs 
~llDDDlm 
~ (Jc.m:ll1 

Sr-90 
3.DU a, 
21.11 yun 
~ 2, 200• · 1lh 00 lil&T -

tmpm:it:iea: y-iaq;l~t:.1.ea <D.U 

s.os,so gnme ha.us liC1 aolut:ica. w:f.tlL 30 JU3/g sr carrier, .. 
~ •om:c:e alaa cmit:aiJlll T-,o ha naa.l.u equililD::l.um vit:b tt•U. 
'?be ?'•BO actint:y is eqwal. ta the !b:•90 acrt:I.Tity- siuce SJ:•90 
an4 ?'•90 both dacay 10n J:iy beta. w. .. icm, tu total beta· 
ftliaa:I.=. :i:at:e for ~ aom:e• ia t:wio• tu aaz::ified Br-90 
acrtivtty. ~ h&U•11f• for Y-JO ia ,,.aa :boul:a. 

P O l!l'CJMl3BJl '7:1.0 H, :ct.•- 1 -,. 

SOUlf.Cll PRDUJID ffs . M ~ V\M.\~ . 
M. Dia:d.t:cn, :a.adiochatLat: 

a A unowo, 

.. ". ···- .. --:....-- .. -.. :,. .. ·-·· _,,..,.,._, -,~ 'ff. .. ....... 
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Internal Calculation Verifications 

ICBs 
& 

ICVs 
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Detector 

A1 

83 
C1 
A4 

A2 

84 

A3 
C3 

Sample ID 
1224001-1 

1224001-2 

1224001-3 

1224001-4 

AB121206-3AMB 

AB121206-3BMB 

AB1212D6-3CMB 

AB121206-3EMB 

Gross Alpha/Beta LB4100A ICV's/lCB's AM241/SR90 

Atten. Constants 

Sample Initial 
ID Aliquot 

1224001-1 0.200 
1224001-2 0.200 
1224001-3 0.200 
1224001-4 0.200 

AB121206-3AMB 0.200 
AB121206-3BM8 0.200 
AB121206-3CM8 0.200 
AB121206-3EM8 0.200 

Spike Information 
Alpha 

Std Ref. 
ID Date 

616.4095.13 4/18/2002 

A, --- - . 

Act TPU 

(pCi/L) (2 sig) 
188.45 30.2 
179.71 28.8 
212.15 34.0 
250.12 40.1 

0.61 OA 
0.14 0.5 
0.23 0.0 
0.47 0.0 

Alpha 
Beta 

Final Sam. 
Size 
0.200 
0.200 

0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

Act 
d m/ml 
100.000 

lteria for LCS' 

Alpha 
MDC 

0.96 
1.06 
0.93 
1.73 
0.63 
0.85 
0.87 
0.97 

0.9797 

0.9775 

Count 
Date 

12/11/2016 
12/11/2016 
12/11/2016 
12/11/2016 

12/11/2016 
12/11/2016 
12/11/2016 
12/11/2016 

Spike 
Vol ml 

1.0 

m 
0.9902 
0.9994 

Count 
Our. 

1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 

Decay Corr. 
Spike 

Act. Added 
97.677 

- 70-130% ---· 

% Recov. Act<MDCa 

85.7% NA 
81.7% NA 
96.4% NA 

113.7% NA 
0.0% PASS 
0.1% PASS 
0.1% PASS 
0.2% PASS 

a 
0.8336 
1.0249 

Residual 
Mass (mg) 

21.4 
43.8 
64.0 
91.2 
22.4 

46.4 
69.8 
96.0 

Act 

(pCi/L) 
206.19 
214.09 
214.56 
211.28 

0.50 
0.86 
0.55 
2.09 

l:\Oprtns\RAD\INSl\GFP\Calibration\Outliers and ICVs\2016\GAB_ICV&ICB_ 12.11.16_1nst_A 

xO 
21.5 

0.0 

Gross 
CPM 

16.301 
14.956 
13.036 
12.689 

0.157 
0.169 
0.139 
0.143 

TPU 

(2sig) 

32.9 
34.2 
34.3 
33.7 
0.7 
0.7 
0.0 
0.0 

Bkg 
CPM 
0.122 

0.134 
0.124 
0.095 
0.156 
0.158 
0.124 
0.115 

Beta 
MDC 

2.09 
2.03 
1.95 
1.93 
1.17 
1.15 
1.24 
1.10 

X-Talk Constants 

~>a 
X-Talk 
0.165 
0.189 
0.009 
0.223 
0.000 
0.001 

0.001 
0.002 

0: > p 
>O: 

Net 
CPM 

16.014 
14.633 
12.903 
12.371 

0.001 
0.010 
0.014 
0.026 

Spike Information 
Beta 

Std Ref. 
ID Date 

931.4095.33 4/11/2011 

%Recov. Act<MDC~ 

101.0% NA 
104.9% NA 
105.1% NA 
103.5% NA 

NA PASS 
NA PASS 
NA PASS 
NA B3 

m b 
0.9993 0.2560 
0.0036 1.948E-05 

Atten. Efficiency 

0.981 0.1952 
0.816 0.2248 
0.691 0.1982 
0.553 0.2015 
0.972 0.2235 
0.799 0.2028 
0.659 0.2142 
0.531 0.2316 

Act Spike 
d m/ml Vol ml 
51.950 1.0 

Alpha CU 

(1 sig) 

1.5156 
1.5180 
1.8868 
2.3060 
0.1834 
0.2517 

Gross Bkg a>~ Net Atten. Efficiency 
CPM CPM X-Talk CPM 

43.138 2.132 4.2044 36.8016 0.9647 0.4167 
44.666 2.204 3.9126 38.5494 0.9515 0.4262 
43.479 2.001 3.4570 38.0210 0.9398 0.4247 
43.636 2.089 3.4367 38.1103 0.9242 0.4396 
2.121 2.029 0.0003 0.0917 0.9641 0.4244 
1.979 1.825 0.0029 0.1511 0.9500 0.4167 
2.394 2.290 0.0040 0.1000 0.9364 0.4357 
2.102 1.723 0.0077 0.3713 0.9214 0.4339 

Decay Corr. 

Spike 
Act. Added 

45.323 

Alpha TPU Beta CU Beta TPU 

(1 sig) (1 sig) (1 sig) 

15.0808 1.2462 16.4640 
14.3887 1.2515 17.0922 
16.9964 1.2483 17.1286 
20.0477 1.2292 16.8667 
0.1834 0.3546 0.3569 
0.2520 0.3510 0.3577 

C)ic 7fl 1z/ 12/1<.. 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A 

Det. 

ID 

~~ 
A2 
A1 
A3 
A4 
B4 
B3 

Unit Type: LB4100-A/W 

Counting Unit to: Orange 

High Voltage Mode: Simultaneous 

Application Revision: C 
Application Version: PA 

Rev.05/09/13 JP 

Count 

Sample End 

ID Date & Time 
M.D I~ I ~UQ-.)C.fflD u11mb~:u~ 

1224001-3 12/12/16 2:03 
AB121206-3AMB 12/12/16 2:03 

1224001-1 12/12/16 2:03 
AB121206-3CMB 12/12/16 2:03 

1224001-4 12/12/16 2:03 
AB121206-3BMB 12/12/16 2:06 

1224001-2 12/12/16 2:06 

Data file name: ASA1211 
Batch ID: AB121206..J 

Count Preset (m): 1000 

Batch Ended: 12/12/16 2:06 

Count Resid. 

Dur. Mass Gross 
(min) (mg) CPM 

1uuu.UU ~b.U o., ... 
1000.00 64.0 13.036 
1000.00 22.4 0.157 
1000,00 21.4 16.301 
1000.00 69.8 0.139 
1000.00 91.2 12.689 
1000.00 46.4 0.169 
1000.00 43.8 14.956 

Bkg. 
CPM 
U.110 
0.124 
0.156 
0.122 
0.124 
0.095 
0.158 
0.134 

Background logfile: BKGABW 

Date of Bkg. Cal: 12/2/16 

Alpha efficiency logfile: Am241R·11/16 
Alpha attenuation calibration: AAM1206 

Beta efficiency logfile: Sr90R-11/16 
Beta attenuation calibration: ASR1205 

Alpha Activity 

b>a xtlk Base Base Progeny 
CPM Eff Cor.Fact. Eff 
U.UU< U.~.)IQ u.oo na 
0.201 0.1982 0.691 n/a 
0.000 0.2235 0.972 n/a 
0.165 0.1952 0,981 n/a 
0.001 0.2142 0.659 n/a 
0.223 0.2015 0.553 n/a 
0.001 0.2028 0.799 n/a 
0.189 0.2248 0.816 n/a 

Page 1 of 1 

Alpha prog. logfile: nla 
Alpha prog, attenuation: n/a 

Beta prog. logfile: n/a 
Beta prog. attenuation: n/a 

Progeny Gross Bkg. 
Car.Fact. CPM CPM 

nla ,.,u< 1.t<O 
n/a 43.479 2.001 
n/a 2.121 2.029 
n/a 43.138 2.132 
n/a 2.394 2.290 
n/a 43.636 2.0B9 
n/a 1.979 1.825 
n/a 44.666 2.204 

a>b xtlk 
CPM 
U.vv, / 

3.4570 
0.0003 
4.2044 
0.0040 
3.4367 
0.0029 
3.9126 

Alpha AttenuaHon Callbratton Beta Attenuatton Calibration 
y = b*m"(a*(mass-xon y = b*m"(a"(mass.xOI) 

Alpha b= 0.97970 Seta b= 0.9775 

m= 0.99020 

0.8336 

xO= 21.5000 

Alpha to Beta X-talk 

}'._= b*m"-x 
a ->b xtalk b= O • .UIIO 

a ->b xtalk m= 0,9993 

Beta Activity 

Base Base 
Eff Cor.Fact. 

u.~wv U.O<I 
0.4247 0.940 
0.4244 0.964 
0.4167 0.965 
0.4357 0.936 
0.4396 0.924 
0.4167 0.950 
0.4262 0.952 

m= 0.9994 

1.0249 

xo= 0.0000 

Beta to Alphil X-talk 

1_=b•mass+m 
b ->a xtalk b= 1.948E..05 

b ->a xtalkm= 0.0036 

Progeny Progeny 
Eff Car.Fact. 
n,a n,a 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 

ltl 1i)10li, 
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Date til I d l lR SOP 724rJL 

ALS 
Low Background Gas Flow Proportional Counter Log 

Instrument: LB4100A 

Instrument Daily Response and Background Checks . 
Daily Response Check Background Check Det. '\ 

Det. Start 1 Status Start 2 Status Start 1 Status Start 2 Status Status 

1 
'I"" I t' I,) . lY I) 

~ ' 
2 

3 

4 

5 (111.,) (1)7 (Ht, 0\.....-
6 p t)L 
7 ,:..' D 
,8 ' 

9 
,,' .-

10 OL.. 
-•.- ' 

·- p -11 

12 ~ ' 6L 
13 nL. 0 . 
14 
15 
16 ..... 

Det =e Detector; a= Alpha; P = Beta; P = Pass; H ~ High; L = Low; OL = Offline; R = Recount; W = Weekly; NP= Not Processed 

Weekly Background Calibration 

Current Calib. File ID Weekly Calib. Started Status File ID 

DrA (})lilt rzo,~ 
DrB 

DrC -~ 

DrD Ck. ,_ 

Dr=Drawer 

Gas Supply 

P-lOFlow 

DrA 
Tank 1 

DrB .. 
DrC 

Tank2 
DrD 

" 
<\,, 

·- Comments: ... 

468571 A Page No.: _____ _ Form 780r8.doc (6/23/06) Reviewed By I Date JfJ I z/ It f 4 

I 
I 
I 
I 
I 

r1 
,I 
_-:1 

I 
I 
I 

··1 
-·, 
I 
I -. 
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I 
I 
I 
I 
I ~:,,,' 

' I 
i "~?:,:-_: ,. 
I Ii: 
I 
I 
i 
I 
I 
11·· 

I 
I 

Dare \Z, 111,~ 

Det SainnleID 

'' 7 
I )"", L ~ ~rp1 

1- 11 ,~. iX "J.i.l,.. 
~ Ir."' ~I ,\[-. 

I \ /.71.f~ ,, r-t .. .. ~ . · -'2 
C: ·. -t 

S0P724r}_l 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument:, LB4100A 

Count Dur. Start Analyst 

Batch Test (min) ~- Time Initials File ID 

-· -.c '?.Ii 1,!U~' ( w l;Pif/711 
. - ,~rJ -,~~-1 p ,~ .. I.I A r:711 
~ {1(l IQ•t- ... ·~ ~.l 17\IA.. ~ - . " 

ltBl7 l?n/~-1 ""' n 
.,noo 4• I" \~ ~ ·JH?il . . .. 

... . 

Output 
Initials 

r11 
l' 

: J 

.· \. 

a. : -Y·· 1. .. ' ·'A-111 >11.hti-~ '.lJI .II·: 

h - - ~ ~, l j.fj 

h 
. PJA 

:···· 
.: 

.· ... ; 

.•' ' 

' .. ·.· .. ,.,. 

I< .• 

·, .. 
.. 

. .. 
•· .. 

· . . · .. , 
I: • , .. .: 

0:/ 
. 

. ., . ' : . 

I·' '· 
·: "· 

. .. 
'· ·. 1·, 

.. 
, I • ' 

.. 
· .... 

: ·, . 
... ,. 

/ 
/ 

··: / 
I:• ·. / ·., 

\ 
. 

/ . 
I 

I 
l 

. "--
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' 

Date l il L1}1t, SOP 724r _ij_, 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100A 

. InstrnmentDaily Response andBackground Checks 

Daily Response Check 
' Background Check 

Det. Start,1 Status · Start 2 .· Status· Start 1 Status Start 2 

'1 -. V r/ ll' D 
' 'I • 

2 ' 

3 

4 
·5 ' (J+gJ 
.6 (l:t.£} .; 

,. 
D 7 

,, 
... ,. 

·, 

8 

9 
10 

11 • 
12 'I l J.IJ.. \ 
13 {)l, 
14 

, 
' 

15 

16 

,• 

Status . 
,; 

. 

.•' 

Det = Detector; a= Alpha; f3 = Beta; P = Pass; H = High; L = Low; 01 = Offline; R = Recount; W = Weekly; NP= Not Processed 

Weekly Background Calibration 

DeC; 
St~tils' 

'.,) 
'. 

' 

., ,' 

Ot., ' 

,• 

·' 

p 
•,. 

~ .· 

O'-

" 
', 

OL 

' 

' 

Current Calib. File ID Weekly Calib. Started Status File ID 

DrA V,V_A l1Dl&v· 
DrB 

DrC I 

DrD (J L. I, 

Dr=Drawer 

Gas Supply 

P-lOFlow 

Tank 1 
DrA 

DrB ~ 

DrC 
~ Tank2 

DrD 

~\. 

~-'Comments: 

\{,: 

'. ' 

.I 
i 
• 

>Iii \;. 
I 
,I 

•• 
I 
I 
:I 

~ ·~--· ..,. 
Page No.: _4_6_8_57_2 __ A Form 780r8.doc (6/23/06) Reviewed By I Da::n rz] [ z} [b 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Analytical QASS/ NCR? y (I NJ ~ -------
Prep Procedure: GAB Ic(30 IC1Jf> 

I 

Prep I LablD I QC' lnit Alql Fin Alql Units I Report' Residual I Cnt 1 File I Cnt 1 
Num Type Units Mass (mg) 

Cnt 2 File I Cnt 2 I Cnt 2 Pos I Cnt 3 File I Cnt 3 I Cnt 3 Pos 
Inst/De! Chk By Inst/De! Chk By 

1 1224001-1 SMP 200 200 ml PCI/L 21.4 

1 1224001-2 SMP 200 200 ml PCI/L 43.8 

1 1224001-3 SMP 200 200 ml PCI/L 64 

1 1224001-4 SMP 200 200 ml PCI/L 91.2 

1 AB121206--3A MB 200 200 ml PCI/L 22.4 

1 AB121206-3B MB 200 200 ml PCI/L 46.4 

1 AB121206-3C MB 200 200 ml PCI/L 69.8 

1 AB121206-3E MB 200 200 ml PCI/L 96 

Sample Barcodes 

1224001-1 
AB121206-3PS1 

1224001-4 
AB121206-3PS4 

AB121206-3CMB 
AB121206-3PS7 

Reporting Units 

111111111111111111111111111111111111111111111111111111111111111111111111111 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

llllllllllllllllllllllllllllllllllllllllllllllllllll!IIIIIIIIIIIIIIIIIIIII 

LablD: TstGrpName: RptUnits: 
1224001-1 GrossAlpha/Beta 
1224001-2 GrossAlpha/Beta 

1224001-3 GrossAlpha/Beta 

1224001-4 GrossAlpha/Beta 

Page 1 of 1 GAB Instrument Sheet 

Date Printed: 12/19/2012 14:24 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

1224001-2 
AB121206-3PS2 

AB121206-3AMB 
AB121206..JPSS 

AB121206-3EMB 
AB121206-3PS8 

.·spltltfsijtr«tfin(b.ttioa1f\0t:ii-~. 
Sain# Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipe! ID 

S1 AM-241 616.4095.13 98.308 DPM/ml 12/06/12 1 ml RS-016 

S2 Sr-90 931.4095.33 49.916 DPM/ml 12/06/12 1 ml RS-016 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllll 

lllllllllllllllllllllllllllllllll~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

1224001-3 
AB121206-3PS3 

AB 121206-3BM B 
AB121206-3PS6 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

ALS Environmental -- FC 
Supersedes:--------------

LIMS Version: 6.626 
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Radiochemistry Prep Worksheet 
ALS Environmental -~ FC 

Prep Procedure: GAB 

Non-Routine Pre-Treatment? Y 

Prep SOP: PAI 702 Rev: 20 

Prep SOP:NONE 

Matrix Class: liquid 

Samp I Prep I LablD I QC I Dish 
Num Num Type No. 

1224001-1 SMP 
2 1 1224001·2 SMP 
3 1 1224001-3 SMP 
4 1 1224001-4 6MP 

5 1 AB121206-3A MB 
6 1 AB121206-3B MB 

7 1 AB121206-3C MB 
8 1 AB1212D6-3E MB 

Comments 

!nit Alq FlnAlq I 
ml ml 

200 200 

200 200 

2DO 200 

200 200 

200 200 

200 200 

200 200 

200 200 

Re-Prep? Y 

Prep Analyst: Jeffrey T. Lee 

Prep Date: 12/6/2012 

Prep Dept: RS 

Prep Basis I Standards 

Unflltered S1,S2 

UnflHered S1,S2 

Un!Htered S1,S2 

Unfiltered S1,S2 

Unflltered 

Unllltered 

Unfiltered 

Unfiltered 

!•cvnces. Samples desiccaled on 1216112@ 17:15. 

Spiked By: Jeffrey T. Lee Date: 12/6/2012 

WitneS$ed By: Eric K. Gobel Date: 12/612012 

Balance: 13 

Balance: 

Reviewed By: jtl -:fl'L-. 
Prep QASS / NCR? V 

Prep Notes 

~:--:~d~~;.L~:?-i:i·_~~~~:.;~rfi1.:~·, 11 -r:·~· ;;:;~, ~~lt~:;~:~~.!t~!~~-t~-&~!~~!;~tf.))>1f;~i 
Soln# Nuclide SolnlD Pr~e~onc UnilS Pre12 Date Aliguol Units Pi!!!!llD 

S1 AM-241 616.4095.13 88.308 DPMlml 12./06/12 1 ml RS-016 

S2 Sr-90 931.4095.33 49.916 OPMlml 12/06/12 1 ml RS-016 

~i!IEW 
J12036 

"Except where otherwise noted, all reagents were applied in~13ccordance with the swcifications of theJlr§:l!!ratlon methods associated with this batch. 

Review Date: 12/6/2012 

Page 1 of 1 

Date Printed: 

GAB Bench Sheet AL$ Environmental ·- FC Supersedes: ll,./1#/11, 1z.~0D 
12/6/2012 17:34 LIM$ Verslon: 6.625 
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Radiochemistry Prep Worksheet 
ALS Environmental - FC 

I Prep Procedure: GAB Prep Batch Not Validated!!! Reviewed By: Review Date: 

Non-Routine Pre-Treatment? Y / N Batch: --------- Re-Prep? Y / N Batch: --------

Balance: 13 

Prep QASS / NCR? Y / N ---------

Prep SOP: PA! 702 Rev: 20 

Prep SOP: NONE 

Matrix Class: liquid 

6amp 'Prep I LeblD QC Dish 
Num Num Type No. 

1224001-t SMP 

2 1 1224001-2 SMP 

3 1 1224001•3 SMP 

4 1 1224001-4 SMP 

5 1 AB12t206-3A MB 
6 1 AB121206-3B MB 

7 1 AB1212D6-3C MB 

B 1 AB121206-3E MB 

Comments 

I ~ Spiked By: 

Witnessed By: £.\<G 

J12036 

Prep Analyst: Jeffrey T. Lee .AA..,"' 
Prep Date: 12/612012 -:)y -

Prep Dept: RS 

lnflAlq Fin Alq I Prep Basis I Standards I 
ml ml 

200 200 Unffllered S1,S2 

200 200 IJnllftered S1,S2 

200 200 Unfiltered S1,S2 

200 200 UnflHered S1,S2 

200 200 Unfiltered 

200 200 unmtered 

200 200 Unllftered 

200 200 Unflltered 

Date: lJ~t .. 
Date: 1:)../ ~ t, 'r-

Balance: 

Prep Notes 

::~;.~;~:::~~~~i~~':~t~~ 7 :rc: ~~~~ .· , ?t: , 1 A -, : 1t~>:f~ r/ I j Jo~::~ -.. :~?:::~7-:;;~:i:i·f~~l+.\.r"7 
~_ofn # Nuclide So1n1D Pree Cone Units Pre!! Date Alrguo! !,.!nits Pl!!§I ID 

St AM-241 616.4095.13 98.308 DPM'ml 12/06/12 1 ml RS-016 
S2 Sr-90 931.4095.33 49.916 DPM/ml 12/06/12 1 ml RS-016 -~-

51: 4,~r.0 
Sd: -=,-J-,;i!.3 

"Except where otherwise noted, all reagents wereapplied in accorda_nce with the s~~if_ications of th_t!Pll'IParation methcx:ls associated with this batch. 

Page 1 of 1 

Date Printed: 

GAB Bench Sheet 

12/6/2012 12:00 

AL$ Environmental -- FC 
UMS Version: 6.625 

Supersedes:....:.,....,.._ __________ _ 
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ALS Environmental - FC 

j Prep Procedure: GAB 
Prep Plane. LablD QC 
Num Num Type 

1224001-1 SMP 

2 1224001-2 SMP 

3 1224001-3 SMP 

4 1224001-4 SMP 

5 AB121206~A MB 

6 AB121206~B MB 
7 AB1212CJ6..3C MB 

8 AB121206-3E MB 

Page 1 of 1 

Date Printed: 

GAB Gravametric Sheet 

12/6/2012 17:34 

TestAlq 
(ml) 

10 

10 

10 

10 

10 

10 

10 

10 

Radiochemistry Gravimetric Worksheet 

Reviewed By: jtl :JYL.._ Review Date: 12/6/2012 

Tare Mass (g} Initial Initial Suggested SampVol SampVol Fin Gross Final Salt Sol. Flag 
Gross Mass Net Mass Alq Available Taken Mass Net Mass Added 

(g) (mg) (ml) (ml) (ml) (g) (mg) (ml) 
9.1723 0.0000 0 200 200 200 9.1937 21.4 0.5 

9.1914 0.0000 0 200 200 200 92352 43.8 

9.2220 0.0000 0 200 200 200 9.2860 64 1.5 

9.1331 0.0000 0 200 200 200 92243 912 2 
9.1271 0.0000 0 200 200 200 9.1495 22.4 0.5 

9.2092 0.0000 0 200 200 200 92556 46.4 1 

9.1743 0.0000 0 200 200 200 92441 69.8 1.5 

9.2158 0.0000 0 200 200 200 9.3118 96 2 

ALS Environmental - FC 
UMS Version: 6.625 Supersedes: -LJ4~tt>~----------
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i . ··: 
!' . • ~ .r ,. 

;. 

~-·. .... ! 
·.,,:--j 

.... _·· 

Project ~/ lo, l-feff~S...:-. ..,__J 3 ___ A.....:.!_rvt:._:___· '2J_4..u..f _______ _ 
Continued from Page ---------

I I I I I I I I l I I N\~ \llu, \'L 
I I I I 1• 1·· I 

Prepare a working dilution of (e/{o. 23t2-.. 9 / 

1. Density of l ~v\ H CI ' lot# ~H ~ :J?-o . 
Mass of lOOmL vol. flask: '5CnH4Z/ I) 

Mass of flask & 100ml. acid: 1t;7,7L{L.f~ 

I I I I I I I I l I 
I I I I I I J l l I 

Balance# j,;2.. 

Balance# 1;t 

Net Mass: ID Q..t'\Z.t.l 1 
Density: !. C,/ ~f')j 7.uL-

C. 
2. Mass of (pl{o • 2-3~ .q [ transferred: 

Mass of open empty Dfil=' "Ji i~'f ~ Mass of nalgene & standard: 
Net mass of standard transferred: S': 

3. Dilute to final volume: 
Mass of nalgene, standard, & diluent: l 0~ LI ;[ ~ 
Mass of empty nalgene (from above): 74~1C98' ~-
Net mass of new dilution: IOfO•O~I~ d" 

4. Final activity calculation: 

Balance#~ 
Balance# t ?
Balance# tJ(.\ 

Balance# ...la__ 
Balance# _!L 
~alance# .2:f..JL 

Description: Amw241 · 
Expiration: 4/21/2013 Reverification Log 

13 

Activity: 100.00 dpmfmL 

dpmfmL 

Analysls Date Initials Expiration Date ! (..;:-+--+--..i---1-----1,--1 

t-~---4----l-----1~~ ,;---t----1---1-----1,--1 

1------.....--~--~: ~ 
-==-+--+--l----1---1 

Prepby: TE 

:::i-1.. 
t--------+----l------1 _______ .a...-__ _.... \ .f 
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' 



201 of 328

{" 
l 
l 
l 

I 
I 

.: 

ANALYTICS 

Ei3Ei5l-307 

Aul~24.1 5 ,nI, I,iqUia.· :l.n Pla:me Sea1ea Vial 
' . 

' 'l'his ~d xad!omi.dl.ids source vra.e p:repa,rad g;ca.v;i:metriaally 
frOlll a · oaJ.im:B.ted 'llla.ste:r scilut:i.C/ll. :rbe master sd1ution 'Wi!S 
dlSol.:l.bra.ted by liquid, Sd:b:1t:I.J.laticn ClOWl.t~, 

• Rad:Lcmue!lide : pm-ity axu;I. csal:l.b:i:-a.t:l.oxi. wera dhec:ilt~d by ge:cu:md'Cll\ 
• g-..mma;.:ay eipect:r:ometry and liquid sointill'a.tp.cm oou:c.t:i.:i:l.g. 'l'he 

'l:IUClleal:' =C1ay za1:,e ,and. assay da.te fo:t" this 11ou:i:~s a:ce gi-ve:i:., 
, "I be1CJW', • , 

~) 

IM.'mLYTICS nia.il..tlWIS t:a.aaa,bilit;r- · tc the Na.ti~ Ins'c;.itute cf 
standards EUld ~BCJ:!llo1og.r tm:ougb. Maasun'l!lents AsP~ce P:t'Og:i;al11S 
as d=sc:i:ibed. :!.n ll'SNJ.0 Rag. ~de 4 , 1S, Re"tision l., 

' :1:SO'rOPlil ' , • 

AC'rl'V:t'rl' ,( d.ps) 1 

• • Atn.-24:L. " 

3 .72B lH, 
DLll'-:tir.rlll , •• 4,322 E2 ~· 

.:~l :l'.B, 21102 1.2:clO 3S~ 

'?0!17\It 'DNC!llla'l.'A:tw.q* I ,3 _ 3 Iii 

BYa~rc, s.ot 
~;' 0,'3% 

:*3.9% confidencie ~.evel. 

I~it~es: •')'-3;IDPU:Cities <0,1" 

5,11972 g:i:a:111s 1M ~ aolut:L~n, 

P o NUM'.Blm. np,o.so2, Item s . 
8ot7.R.Cll i;i;:BP~ BYI ~~~ 

M. 'l'askae:ve.1 ie.&!.oc:b.emil!lt • 

Q A APJ?I!.OVED I • 

., ·- ........ . 

1 
I• 

• 
I 

! 
! 

/. 
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r--,-

1 \ .. _i_ 

i l~--
1 1-- -+·· 
i I . 

l 
1·-··-; .. 
1--l· 

I ! ! 
I -1 
l • 
I : 

1. Density of 6. l M I-Kl lot# __..L..,,.a:c..L;-=D ....... 3 ..... } __ 
Mass of lOOmL vol. flask: G g, S:f, l/C\ <\ 
Ma.11s of flask & lOOmL acid: U,K,Y<S7-'1 
Net Mass: j~ 8...~o.E.. ..., 
Density: o.fbii;Ac 

,. --1 
2. Mass of '? 3 /, 9 D9S.11 

u 

transferred: 

l~i~~ Mass of open empty nalgene: 
Mass of nalgene & standard: 
Net mass of standard transferred: 

t i 3. Dilute to final volume: 

t·-f Mass of nalgene, standard, & diluent:a· , ~ 
---1· Mass of empty nalgene (from abovej: , bO -+ Net mass of new dilution: . (), ..J 

I 

1--t·· 
I 

-i-~ 
l 
I ·-

4. Final activity calculation: 

I : j I i 
L-.l---i---+--- • I • I 

1----1-}- tJL- (ii>\~ \ 
.____.,-......+I _ \ 0 1 \-::{-" 

Balance# le) 
Balance# / 4: 

Balance#__@_ 
Balance# _Q_ 
Balance# _.ua_ 

Balance# d-b 
Balance# .J.a_ 
Balance#..&!..!.±_ 

33 

-t 
_L 

Stnd ID: 931.4095.33 
ttJ/r=t-!~dt~ 

-;..--1--.....l--+--I 

I Des'cription: Sr-90 

I I Expiration: 9/8/2013 
j I Activity: 51.95 

Ht 2s Unoellainty: 93.51 
I I • Ref. Date: · 4/11/2011 
H-t" Ref Time: NfA 

l
--i--+ Prep Date: 9/8/2012 
__ ! ___ J_ Matrix/Comp. 0,1 M HCI j 

j l Helf Ufe (y): 2.88E+01 ~C- ~~--,l.--1 

l l v--~t"'..L 1-iorv . -·--1------.----+·1--,1 -+1·-·1-t--t-t-(~12¥. -· -; -·-T Or, I • --+-r1-i-r ' l l ! LJ_J 

1-+r : ; i I 1 
1 i i H=i I LlJt

1 
T

1 

1,-!-- i ; · 1 .:....' --I-, --l--l -,-, -!I 
l---'----J---i---1 . I I 1' I 1-H I ,·- -! ++t 
I! '. I i I : ; ! '1· : l II i l I 11 ll ,i_ i Ill __ j_l l! ! J_ ·1 .____;.--1--; --;--t·-·-1--( ! I I i I I 1 

1 I . . , , l 
: ' I : t I ' \ I I . l i. \ : ! 

--; -.--· 1 \ C'un!inued on Png~· I ! ' ! . 

dpm/mL 
Reverification Log 

Analysis Date Initials Expiration Date 

dpm/mL 

Prep by: TE 

Date 

r 
I 
' 
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Projec1 q31. 4oqs. 11 S'(- _40 ln.J.erll'led;~}e. SkrdMd J1 

Continued from P11.ge --------

J~,.,\1~lh I l I I 
I I J J ~ I I I l I I l I r I I I I I I I I l l l l l. 

- -
I-- Prepare an intermediate dilution of q=s [ Sr- qo 
- - 1. Density of 0,/ M !-lC.,j , lot # JC. 3 003'.1 - - Mass of 1 OOmL vol. flask: rdo,43os"~ Balance# /2 
- - Mass of flask & lOOmL acid: /Co~. Z.7/i Balance# ' 12. . 
- - Net Mass: c:t. <il'il 

Density: Q, &f-rff'J)mL - -
- - 2. Mass of '1S J transferred.: 

i Mass of open empty 40mL Voa vial: 2.1. ?2.tq'?. • .. Balance# _LL 
Mass of Voa vial and standard: 2:1.DfAS ~ Balance# _f1:_ -~ 

-
r- tf1tt 

~ Net mass of standard transferred: ~.3~Gi.t. 
~ C .. 

3. Dilute to fin.al volume: . 
' Mass of open empty 40mL Voa vial: e.J.1z.~3 ~ Balance# -1.J::... 

Mass of vial, standard, & diluent: 51.,/[Q;;l Balance# ..J.b..... ,,; 

Net mass of new dilution:· ·;1 3:{ ,3s>l2 
, -~ 

. ·i 

4. Final activity calculation: lzcl ,. -- . o.C\ct'bY~11\L- (Jl? fl t'L- · 
I , % 7,c,v1 e, (,; .nsz, }( r,,p Jr"' y. 11... ) ,, 3 ~,~ '-". '6 4 ,.. / . i 5 .'5., 17</d [ ~'t> 3q. SS-I2j. 3.3, q /2. sq dp~/Me 

fV' fBl l"i !i'fl LI 

:! ..... JD· / I "',n .: 
Stnd/D; 931.4095.11 

v,.,-v, 
t 

Description: Sr-90 
~iration: 1/19/2013 Reve!'.l!ic~!!Qa J..gg 

~~ _.;: Activity: 33912.59 dpm/mL Analysis Date ln!Hals Expiration Data.' ',, 
H I .. 
~ ~ 2s Uncertainty: I~ ' rr 610.43 dpm/mL • ' F i,' Ref. Date: '4/11/2011 ~ 

Ref Time: NIA' A1L '"""41 

~. 
·~ Prep Date: 121'14/2011 Prep by: "PS. 

JPdzoln. ~ 

Matrix/Comp. 0.1 M HCI 

jV, £ '.7l ) I?~ ,i;i Half Lffe (y): 2.88E+01 
:I ' 

i!J. 
~~ 
'\~ 

} 
e~ , ... jr. 
t!. .• 

t:~:. Continued 011 Page 

\?.-1 tt/ / 11 
Date 

Read and Understood l A 
-:1 (2f, 

Signed Date 
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I.·· 

•:-

! Eckert &Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

84379-30:Z 
6 ntL Liqtdd lll Flame Sealed Vial 

Customer: ALS Labo:rataxy Group/Fon Colli.XIS, CO 
P.O. No.: 73685, Item l 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•3S2•B677 
Fax 404•352•28!7 
www.enalytlcslnc.com 

This snmdm:d .radionuclide son:rce was prepared gra-vimetric:ally from a master solution, calibrated by Eckert 
& Ziegler A=lylici.. The me.stat solution was calibrated.by liquid. :sc:ill.tillation counting. Radionuclide purity 
and calibration were checked by germamum ~y spectrometry and.liquid scintillation counting. The 
nuclear decay rate and ;reference date wr this sou;ce me given :below. Ecke.t & Ziegle:r Atlalytics (J?ZA.) 
mamtains traceability tc the National Institute of Standards and Teclmolcgy throt!.g'll a Mea.sru:ements 
Assurance Progxam as descxibed in USNRC Regulatory Guide 4.lS;Revision 1, l"ebruary, 1979, and 
compliance wil:hANSIN42.22-l9~5, "'l'rac~ili.ty of:Radioactive Solµ'ces to NIS'l'." EZA is-accredited by the 
Health Physics. Society (BPS) for the produc:lum ofNIST-traceal:>le sources, and this source was produced in 
accordance with. the EPS aocredita.tion requ.!rements. Customexs may report any concenis with the 
a.cc;r:editalicn progi:am to the HPS Secreta?fat, l8l~ Dolley Madison Blvci., Ste. 402, McJ:aean, VA 2810 l. 

Isotope 

Sr-90 

H~Iiife, 
Days 

l.OB2E+04 

Activity 
(Bq) 

l.9S7E+04 0.1 0.9 l.8 

:Reference Date 
(12:00 PMEST) 

04/ll/BOll 

*tf:n.c~: U • :11.eW!:ve upuui•d unoe:tamty, k= a. Sae NIST 'racbt4cal.Ncta la97, "Cluidelhlelf= Snlllatlng 1121d.Bx,Prauhig 
the U:t1eertahlty of NISTM:eas,:nmwl!eslllta.• 

Comxnents: . 
Irm,urlties: ')'-impui:ities < O.l %. 5,39-174. grams O.lM HCl solution with approximately 30 µgig each of Sr and Y 
carrle:r:s. 

NOTE: This source also c;ic:n!amsY-90 inseClll.a:r equilibrium with.Sr-SO. ThaY-90 activity is equal tc theSr-90 actl;vi.ty. 
Smee Sr-80 and Y-90 looth. decay 100% J:iy beta. emi,;si.on, the total beta. emission-rate for'the scmce is twice the 
certiiiedSr-90 activity. 'J:haha];t:.lifeforY-90 is 84.08 houxs. 

/ .,,~.,,._ Source Prepa:red.by: _____ rv __ . ___________ _ 

W. :Mao, 'Radiocheltlist 

QA~roved: 

~·. 

Single l&CJt.opa Certificam, Rav 1 9/28/2009 

C:arporato IOffica Laboratory 
24937 AvenueTibblttS Valentla.,California 91355 1380 Seaboard Industrial Blvd. Atlonta,Georgla,30318 
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Instrument: LB4100-C 

Calibration: Gross Alpha (Am-241) - ringed planchet 
Gross Beta (Sr-90/Y-90) - ringed planchet 

Date of Calibration: Gross Alpha 06/09/2017 
Gross Beta 06/09/2017 

Efficiency Log Files: Am241R-06/17 
Sr90R-06/17 

Efficiency Instrument Files: EAM0609A-D 
ESR0609A-D 

Source ID's: Am-2417955.4095.10 
Sr-90/Y-90 7777.3020.11 

ICV ID's: Am-2417616.4095.13) 
(Sr-90/Y-907931.4095.33) / . 

/S<p I ft-S O& / 05 /;}0 I 8 
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Instrument 
Plateaus 
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1 

:!!: 
a. 0.8 
0 
~ 0.6 
N 

~ 0.4 
E ... 
~ 0.2 

0 

Unit Type: LB4100/W 
Date Performed: 6/6/17 08:23 

FileName: PTC0606A 
Batch ID: DRAWER A PLATEAU 

Drawer A Plateau 

Unit Id: Magenta 
Application Revision: 2 
Application Version: Standard 

l ,-r'....--.- ----------+-J. ____ --------
.---------------------------------- - - -P - - ··7]1 - ---------- / ---- - - - - .,,,,./,., --------

/ / /; 

= :-_-: = =---=--=-.:..~= .~.:-.-.. ~7 .= ... ··:-.:. :- ;- l - - - - - - - - - _ _ ,, --f .. . . - . - -- -- . - . --_ :-.:. -: .:. : :--.:.:.:---

0 
0 
I"-

0 
CD 
I"-

c-!"'______...~~..,_-_' ,/,,,' 

0 
C\J co 

0 co co 
0 

"'" 0) 

0 
0 
0 ,.... 

0 
CD 
0 ,.... 

0 
C\J ,.... 
,.... 

0 
co ,.... 
,.... 

0 

"'" C\J ,.... 

Detector Bias (volts) 

0 
0 
C") ,.... 

0 
CD 
C") ,.... 

Optimum alpha beta simultaneous operating voltage:! 1402.5 

Optimum alpha only operating voltage:! 1087.5 

A1 A2 A3 A4 
Beta slope at beta voltage 1.47% 1.71% 0.53% 3.64% 

0 

~ ,.... 

0 
co 
"'" ,.... 

0 

"'" LO ,.... 
0 
0 
CD ,.... 

Alpha slope at beta voltage 0.19% 0.63% 1.60% 1.64% 

(JU- <J(ll,f q/17 
Alpha slope at alpha voltage 3.18% 2.44% 3.36% 3.18% 

Printed 6/6/2017 2:14 PM 
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1 

Unit Type: LB4100/W 
Date Performed: 6/6/17 08:23 

FileName: PTC0606B 
Batch ID: DRAWER B PLATEAU 

Drawer B Plateau 

Unit Id: Magenta 
Application Revision: 2 
Application Version: Standard 

--;J 
~ 
ll. 0.8 

-------- -~11 

- -- -------//.! 
----- ,,. ..... 'I' 

0 
j 0.6 
.!::! 
iij 0.4 

·-· ____ ,,. .f . ,,./ - --.. ,-:,, // 

E ... 
~ 0.2 

0 +-
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 (0 C\J CX) '<;f" 0 (0 C\J CX) '<;f" 0 (0 C\J CX) '<;f" 0 ,...._ ,...._ CX) CX) 0) 0 0 ,- ,- C\J C') C') '<;f" '<;f" l!') (0 

,- ,- ,- ,- ,- ,- ,- ,- ,- ,- ,-

Detector Bias (volts) 

Optimum alpha beta simultaneous operating voltage:! 1402.5 

Optimum alpha only operating voltage: I 1120 

B1 B2 B3 B4 
Beta slope at beta voltage 1.46% 0.21% 1.67% 1.02% 

Alpha slope at beta voltage 0.74% 0.41% 1.47% 0.77% 
Alpha slope at alpha voltage 2.44% 2.07% 2.12% 2.16% 

QlL JP lP Jq/17 

Printed 6/6/2017 2:16 PM 
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1 

:!: 
a. 0.8 
0 
'g 0.6 
.!::! 
iij 0.4 
E ... 
~ 0.2 

0 

Unit Type: LB4100/W 
Date Performed: 6/5/17 16:24 

FileName: PTC0605C 
Batch ID: DRAWER C PLATEAU 

Drawer C Plateau 

Unit Id: Magenta 
Application Revision: 2 
Application Version: Standard 

-----_______ /·-·---·- _1:-::??-"·-:-== --= :.j-'~ -~ . =c - ~-=-/7' - l~/ ' 
----------:---. r.··-------- .,.,~/ ------ .. ---·----·-· ___ :&___ --- _________ . .,., ________ ;..;..-- --·-·-·-·-·-·_:_ ______ .:-· 

~ 1_-,,.·--

0 
0 
r-.... 

0 
CD 
r-.... 

0 

~ 
0 
CX) 
CX) 

0 

""" en 
0 
0 
0 ,.... 

0 
CD 
0 ,.... 

0 
C\J ,.... ,.... 

0 
CX) ,.... ,.... 

0 

~ ,.... 

Detector Bias (volts) 

0 
0 
(") ,.... 

0 
CD 
(") ,.... 

Optimum alpha beta simultaneous operating voltage:! 1402.5 

Optimum alpha only operating voltage:! 1120 

C1 C2 ca C4 
Beta slope at beta voltage 0.01% 1.81% 0.66% 1.49% 

0 

~ ,.... 

0 
CX) 

""" ,.... 

0 

""" LO ,.... 

0 
0 
CD ,.... 

Alpha slope at beta voltage 0.09% 0.91% 1.33% 0.91% 

OU- Qa7 ~ )q/17 
Alpha slope at alpha voltage 2.85% 1.52% 2.04% 1.53% 

Printed 6/6/2017 8:08 AM 
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Unit Type: LB4100/W 
Date Performed: 6/5/17 16:24 

FileName: PTC06050 
Batch ID: DRAWER D PLATEAU 

Drawer D Plateau 

Unit Id: Magenta 
Application Revision: 2 
Application Version: Standard 

1 

:l: c. 0.8 
0 
"g 0.6 
.!:::! 
iii 0.4 
E ... 
~ 0.2 

J 
// __ ~----------::-::t- ---- -

------------------------------ h/ .•. . -- 7 - - - -·--/ ---· /I 
- . - . =::..-:-= --=--:. = ::-...,,--:~/--.· -.. - - -- - -- -------~/,/ -·~ --- -- ~ . - . . - -=- :-.:-:=. - -- - (' ·-·-· _______ ,:-.+/ - .. - .. - .. -~-.. ,' 

0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 <D C\J CX) 

""" 
0 <D C\J CX) 

""" 
0 <D C\J CX) 

""" 
0 

t-- t-- CX) CX) 0) 0 0 T""" T""" C\J ("') ("') 

""" """ 
LO <D 

T""" T""" T""" T""" T""" T""" T""" T""" T""" T""" T""" 

Detector Bias (volts) 

Optimum alpha beta simultaneous operating voltage:! 1372.5 

Optimum alpha only operating voltage: I 1120 

01 02 03 04 
Beta slope at beta voltage 1.86% 2.83% 2.42% 2.14% 

Alpha slope at beta voltage -1.26% 0.56% 0.63% 0.33% 
Alpha slope at alpha voltage 3.38% 3.01% 3.50% 3.06% 

0 IL Of Ci, I q Jn 

Printed 6/9/2017 2:54 PM 
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, .. 

Date SOP 724r JL 

ALS 
Low Background Gas Flow Proportional Counter Log 

Instrument: LB41 OOC 

Instrument Daily Response and Background Checks 

DailY: Response Check Background Check 
Det. Start! Status Start 2 Status Start 1 Status Start 2 Status 

l ;Jtd'7 1) , ?i6 p 
2 j 

3 

4 

5 . \ 

6 

7 

8 ...... 
; 

H it, J'\I\ (] 9 

10 (>"" 

11 ..l 
12 rfb 
13 p 

. 
14 
15 ,J 

16 \ ' 
'l 

" .. 

Det. 
Status 

t' 

·. 

•V 

() '-
f' 
1 

4 
'\{ - - - - -- - - -Det = Detector; a - Alpha, J3 - Beta, P - Pass, H - High, L - Low; OL - Offlme, R - Recount; W - Weekly, NP - Not Processed 

Weekly Background Calibration 

Current Calib. File ID ' W eeklv Calib. Started Status File ID 

DrA h r ~, ;- ~UfJ>'ZJ(;._) 
DrB I 
DrC 

DrD J_. 
' 

Dr=Drawer 

Gas Supply 

P-10 Supply P-10 Flow 

DrA io 
Tank 1 

DrB 

DrC 
Tanlc2 ' DrD 

Comments: 

'. 
Page No.: _4_7_14_8_6 __ A Form 780r8.doc (6/23/06) Reviewed By /Date 1o,t-) (;.(7{ (9:--

" 

I 
ii 
i 
I 
i 
I 
ii 

. ·. ..... ,'' 

I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 

' ' , ... 
II 
.< 
II 
II 
II 

• Ii 

' • I 
ii 
li
l!f~ 

! 
i 

,.·, .. _!) 
··'?-~;;.;,:y:,: _;·/-:... -, . 
. ?k5ki'\:Jt~,,~-.::.1(:k,.::?. ; 

. 

S0P724rk 
ALS 

Low Background Gas Flow Proportional Counter Log 
In~trument: LB4100C 

Det. Samule ID Batch 
\~tlo 0,t-;-JL v,LL ---\ ..;,l (o DtU.l.. v ,it.,~ .A -','· vi 

, ---
i ... '-I A\m-..///V~ I\ . A "Pfc.\.. 
.y~ a'.~ I M...A~A -tl·...J.., ~ ('"'°'"" 
q 1t.. M-vrvA l De l4...;, i'iY'" ,.1,r r PL. \.u.,,, 
11--(0 -ht ·,i,.,. / ,,ii l/1\AJ\. I\~. f\ Olul.t, .. 

I 

. 
·· .. ' 

.. 

... 

• 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

> / 
/ 

/ 
/ 

. I 
. / 

( 

\.. -
Comments: 

PageNo.: 4714&6 B 
(cont. from page .. ~B) 

.. 
Count Dur. Start, Analyst 

Test (min) Time Initials File.ID - '30 ttt) -;-JlV'2, /(Y--[06()<; - Go ~)'> .·~ t$1c..r.r)b0 5, - l, C> ~\AS "7 /1-, P'<.1:6bOfY 
PL.~ .... '>,.._ /,,,.11 ,Od9 P 1"r~ 6 /,,,()$ A 

ii . , 
"' c,U.() s s ,._ 

le,,1;,o ..P 1 , 0 e,. oSG-
.v 1'1 (J IT!oo 5 0 

/ 

/ 
/ 

/ 
/ 

/ 
.,.v 

/ 
/ , 

/ 

/ 
/ , 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

\ 

c· 

I I ,-, 1/1/ 111 In 
\ I 11{.L/lf/l/ 

Form 780r8.doc (6/23/06) 

Output 

Initials 

?WJ 
\ , 

/ 
/ 

" 
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Continued on Page 

Read and Understood By 

fd11 ln ()_~ l tz,/11 
Date Signed Date 
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Instrument 
ROis 
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I 

LB4100 -C Water Sample Counting Parameters 

Certainty requirement for MDA and flags 95% 
Maximum count time (min) 360.00 

Typical Residual Mass (mg) 50.00 

Batch Specific: 

Magenta 

Drawer Specific: 

A 

B 

C 

D 

Detector Specific: 

A1 

A2 

A3 

A4 

B1 

B2 

B3 

B4 

C1 

C2 

C3 

C4 

D1 

D2 

D3 

D4 

Typical Sample Volume (I) 0.10 

Event 

Date/Time 

A1 

A2 

A3 

A4 

6-6-17 8:23 

6-6-17 8:23 

6-5-17 16:24 

6-5-17 16:24 

Date/Time 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

6-7-17 0:00 

eff. 

15.92% 

16.59% 

16.06% 

16.20% 

Recycle 

0 

Official 

TRUE 

TRUE 

TRUE 

TRUE 

Official 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

TRUE 

Alpha 

bkg. 

0.078 

0.094 

0.096 

0.083 

Bias 

1402.5 

1402.5 

1402.5 

1372.5 

Threshold 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

MDA (pCi/1) 

1.812E+OO 

1.889E+OO 

1.971E+OO 

1.831E+OO 

Step 

0 

0 

0 

0 

bll 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Page 1 of 1 

a 

Action level for flags (pCi/1) 1.200E+02 
Activity Multiplier 1.000E+OO 

Mass Error (%) 1.00% 
Volume Error (%) 1.00% 

Beta 

eff. bkg. MDA (pCi/1) 

37.98% 1.436 3.017E+OO 

37.36% 1.336 2.958E+OO 

37.67% 1.51 3.120E+OO 

38.95% 1.532 3.039E+OO 

bUl all aUl 

40.07 80.17 100 

38.87 77.48 100 

36.33 74.84 100 

35.53 72.18 100 

39.75 79.58 100 

40.63 77.85 100 

36.99 75.53 100 

36.53 74.87 100 

36.53 73.52 100 

37.82 75.5 100 

33.33 70.13 100 

35.45 72.25 100 

25.76 53.3 100 
24.2 46.69 100 

18.87 40.7 100 

22.24 47.03 100 

()l( ry uh1 
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Continued on Page 

Read and Understood By 

()_~ 
Date Signed Date 
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Source Database for OSUM 
Number of sources in table: 137 

Control ID 
1076 
1077 

lsotoee 
Sr-90 

Am-241 

Type 
Beta 

Alpha 

Half-Life 
10519.2 

158153.25 

SOURCES.XLS 

DPM 
9993.46 

5516.133 

Std dev 
199.86 
99.29 

Page 1 

Date 
2-Dec-04 
25-0ct-11 

Status 
ALS 
ALS 

Application Revision: 

Alpha/Beta Archive 
File 

Sr90R-06/17 
Am241 R-06/17 
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Am-241 Ringed Planchet Efficiency Calibration 
LB4100-C 
Date: 6/9/2017 
Source ID: 1077 

Det ID A1 A2 

EFF PAGE C 2015 - - -

A3 A4 B1 B2 B3 B4 
File Name EAM0609AI EAM0609A I EAM0609A I EAM0609A I EAM0609B I EAM0609B I EAM0609B I EAM0609B 
Cnt Time 9.08 8.24 8.71 8.85 9.32 8.35 8.97 9.12 
Tot Cnts 10002 10005 10007 10005 10012 10007 10003 10010 
Bkg CPM 0.078 0.094 0.096 0.083 0.091 0.117 0.084 0.100 

CPM 1101.464 1214.105 1148.813 1130.425 1074.158 1198.326 1115.078 1097.488 
Alpha Efficiency 0.201487 0.222092 0.210148 0.206784 0.196492 0.219205 0.203977 0.200759 
Beta Efficiency 0.054817 0.054922 0.055946 0.056003 0.052699 0.055912 0.056737 0.051418 

Efficiency 0.2015 0.2221 0.2101 0.2068 0.1965 0.2192 0.2040 0.2008 

Det ID C1 C2 C3 C4 D1 D2 D3 D4 
File Name EAM0609CI EAM0609C I EAM0609C I EAM0609C I EAM0609D I EAM0609D I EAM0609D I EAM0609D 
Cnt Time 8.91 8.2 8.58 8.96 9.41 8.45 8.9 9.17 
Tot Cnts 10007 10008 10009 10003 10009 10005 10007 10009 
Bkg CPM 0.110 0.112 0.096 0.141 0.095 0.087 0.171 0.101 

CPM 1123.010 1220.376 1166.454 1116.265 1063.561 1183.937 1124.211 1091.393 
Alpha Efficiency 0.205428 0.223239 0.213375 0.204194 0.194553 0.216573 0.205648 0.199644 
Beta Efficiency 0.056054 0.061847 0.054620 0.056022 0.051258 0.055320 0.053710 0.051651 

Efficiency 0.2054 0.2232 0.2134 0.2042 0.1946 0.2166 0.2056 0.1996 

l:\Oprtns\RAD\INST\GFP\Calibration\LB4100C\EFF _PAGE_C 
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Alpha 

Beta 

Sheet1 ~JYI t~ 
A1 JA2 ,

1

A3 ;A4 ___ •

1

B1 .--"s_2 _ ~B3 __ 1B4 ___ i ___ c __ 1 lc2 ___ -_ c3 __ 1c4 101 ___ -102 _-l'D3 __ [Q4 
. O'. 1 2: 3 4_ 5 1 6/ 7; 8 _ -~I 10_1 11 j 12 13 W_ 15 
:offset __ __ Oj 1 _ 21 3_ _ 01 1 _ 2; _3 __ o, 1) 2[ 3j o: 1 [ 2i 3 
!NumRecs 1; _ 1! 1[ _ 1! 11 __ 1: __ 1; _ 1 1[ 1i 1[ 1J __ 1i __ 1j 1j 1 
'.total time_ 9.08' 8.24j 13.71

1

• 8.85! _ _9.321 8.3:i~ 8.97; ~.12; _ 8.91[ ___ 8.2
1 

_13.581 __ 8.961 9.4_1 _ 8.45; 8.91 _9.17 
!total counts1 100021 __ 10005! 10007 ___ 10_005! 10012 1 _ 1Q0071 1()0_0_31 _ 10010! 100_07_[ _ 100081-- 100_09, _ 10003J __ 10009t 10_005! 1000i'J _ 10009 
I reducedchi·! #DIV/0! j #DIV/0! j #DIV/0! ! #DIV/0! [#__[)1\//0! I #DIV/0! _: _ _IIDIV/Q! I #DIV/0! i #Dl'v_l_O! L #DIV/0! _ #DIV/0! ; #_DIV/0! 1 #[)IV/0_! _ [ #Dl\//0~ I #DIV/OU #[)IV/0! 
[ chi-square ! #DIV/0! ! _ #DIV/0! ! _ #DIV/0! _ ! #DIV/0! 1 _ #OMO! i #l)IV/0! ___ : #Dl\//0! I -#DIV/0_!_i #Dl\//0! ) #_PIV/0! _ j __ #011//0! _ • #DIV/0! '._#Q~V/0! _ ! #_DIV/0! _ J _ #Dll,'_I_O! j #DIV/0! 
jCPM I 1101,464[ 1214.105: 1148.813: 1130,4?5~1_()74. 158[ 11_98.326i 1115,078, _1097.48_81 ·· 1123.011 _1_220.376j1166.454I 1116.265! 10_63.561 ! 1183.9_:37J1124.211, 1091.393 
jCPMvar j 242.654i _ 294.7823: 263.9063: 255.5461 1_2_30.66_3_9'. 2_87. 15281 2_48,6799[ 24_0.8195 252_.191~297:?991: 2I2,04:i6 249.2353 1 226. 171 I 280.3124! 252.7§87[ _ 2:313.1648 

____ '.E _____ ff_ icien __ c_ y- _ -1· ().2--014871 0.22 __ 20~_0.210148 ___ : ____ o_ .20 __ 6 ___ 7 ___ 8_ 4 __ , 0.196_4_9_ 2_ __ • ___ _0 ___ .2_1 ___ 9_2__0_ 51 _0,_2_0_ __ 39 ___ 77 ____ ; 0.2_ o_ ()_75_9J. o ____ .2054_2_8 __ J o_ 1223-2_3 ___ -9 __ :_ o._2_ 1337-5J ___ o_ .2.04· 1-94! .. 0. 194--5-5-3 _o,216-5-i'3- I--O-.20_ 56--4-81' ()_-.1-99644 
1archived STl 0.004612 0.005084: 0.00481 i 0.0047331 0.004498 0.005018 0.004669; 0.004595: 0.004702! 0.00511 0.004884; 0.004674 1 0.004453 0.004957 0.004707 0.00457 

__ :predicted ST o_.00201s: o:Wi2?1_o_.002101: 0.0020_~7'. o.cio196·(-o.QQ_2_19f1 _ o:00204_i_o_.oo_20~7'. o.002o_s4!-o.0022321 0.002133; 0.0620_42
1
1 0.001945 0.002165. o._0_02056\ 0:00199§. 

jactual STDE: #DIV/0! : #DIV/0! ; #DIV/0! / #DIV/0_! i #DIV/0! I #[)IVj_()!_ ! #_l)IV/0! : #DIV/Cl! '. #DIV/0_! I #DIV/0! ; #DIV!()! I #DIV/0! 
1 

#DIV/0! I #DIV/0! j #DIV/0! L #DIV/0! 
;total counts 1 2734

1 
_ 2485j __ 2_6771· 2723! _ _?700: _ 2566, 2_?96: __ 2_!57_8'. 2744[ 2786' _ 2576 1 __ 27701 26152__[ __ 25691 2628j 2604 

reduced chi-1 #DIV/0! _ I #OMO! ! #DIV/0! _ #DIV/0! j#_[)IV(O! _ #Dl\l/0! :_#_QIV/_O! ! _ #[)IV_I_O!_J #DIV~o_!_j #DIV/0! 1
1 

#OIV/0! ]#_DIV/0! ! #DIV/()! j_#DIV/0! i #DIV/0! J #DIV/0! 
chi'.square I #DIV/0! #DIV/0! ! #DIV/0! ____ #DIV/0! __ i #DIV/0! _ #DIV/0! ! _ #DIV/0! 1 #DIV/0! I #DIV/0! ; #DIV/0! 1 __ #DIV/0! _ I #DIV/0! I #DIV/0! : _ #DIV/0! I #DIV/0! __ #OMO! 

!cPM _ __ _ L 2§9:66531 3oo_.2417J30:i.8379: 306. 15_1L?_Ba.086~ l_soS:6554 [_:3fo,Iilotl 2s1.cia441_:3o_G~42_8_6: 338.09?TTl_9a.s931 i 306.25_48[ 286.21381 302.41671 293.6Ts9j 2a2.3625_ 
;CPM var ; 42.228581 45.69548 44.734561 44.23496'. 39.47784: 46.24835! 44.46739. 38.987251 44.050381 52.978751 44.00783 1 44.06393

1

37.894131 45.22378. 41.89838, 39.0327 

]!:~:!:ysri ~:~~~!l~l~i~g~~!!!1 ~:~~~:::i- °o~-i~~~~i °o~M~};j 0·%~~~a1i'.~ir;}fi \~6Jti}}~ci1~;:!•~:~~}~Jr /o~r::~1- ~}ff~~~, t~i~!it~o~o~f~!~1_.-o~o~r~;!

1

J {~~~!~~ 
·1,. predicted S1 0.001051]. 0.00110_ 41 0.001084[. -0~0}07_-_61 OJ)Oio17].- o.00T1Q(O.CJ01()76j o.o_6~.QI6! 0:00_1_0_?_-3:_ -0.0011751•-__ o ____ .001679[·_-0~0()1069j 0.00Q99~1.-o.001094/ 0.0010§1. 6.001015 
actual STD!; #DIV/0! I #DIV/0! #DIV/0! I #DIV/0! #DIV/0! i #DIV/0! ' __ #DIV/0! : #DIV/QU_JI_DIV/0! ; #DIV/0! _ #DIV/0! ; #DIV/0! i #DIV/0! I #DIV/0! 1 #DIV/0! 1 #DIV/0! 

Page 1 
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Sr-90 Ringed Planchet Efficiency Calibration 
LB4100-C 
Date: 6/9/2017 
Source ID: 1076 

Det ID A1 
File Name ESR0609A I 
CntTime 3.20 
Tot Cnts 10028 
Bkg CPM 1.436 

CPM 3132.314 
Alpha Efficiency 0.000750 
Beta Efficiency 0.423645 

Efficoency 0.4236 

Det ID C1 
File Name ESR0609C I 
Cnt Time 3.22 
Tot Cnts 10037 
Bkg CPM 1.540 

CPM 3115.541 
Alpha Efficiency 0.001245 
Beta Efficiency 0.421376 

Efficoency 0.4214 

EFF _PAGE_C_2015 

A2 A3 A4 B1 B2 B3 B4 
ESR0609A I ESR0609A I ESR0609A IESR0609BI ESR06098 I ESR0609B I ESR0609B 

3.20 3.06 3.17 3.19 3.29 3.16 3.23 
10031 10049 10045 10033 10032 10026 10023 
1.336 1.510 1.532 1.613 1.650 1.545 1.591 

3133.352 3282.477 3167.238 3143.528 3047.590 3171.240 3101.505 
0.001171 0.001180 0.001311 0.001344 0.001094 0.000802 0.001117 
0.423785 0.443955 0.428369 0.425162 0.412186 0.428910 0.419478 
0.4238 0.4440 0.4284 0.4252 0.4122 0.4289 0.4195 

C2 C3 C4 D1 D2 D3 D4 
ESR0609C I ESR0609C I ESR0609C IESR0609~ ESR0609D I ESR0609D I ESR0609D 

3.13 3.17 3.16 3.31 3.3 3.23 3.22 
10046 10033 10021 10037 10026 10027 10038 
1.659 1.640 2.897 1.614 1.607 1.665 1.607 

3207.926 3163.344 3168.306 3030.712 3036.575 3102.669 3115.784 
0.000892 0.001139 0.000837 0.000723 0.000767 0.000312 0.000658 
0.433871 0.427842 0.428513 0.409903 0.410696 0.419635 0.421409 

0.4339 0.4278 0.4285 0.4099 0.4107 0.4196 0.4214 

I :\Oprtns\RAD\INST\GFP\Calibration\LB41 OOC\EFF _PAGE_ C 
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Alpha 

Beta 

Sheet1 <; r qo 0mss f?e1" Eif' 
A1 A2 iA3 :A4 jB1 . B2 ,B3 B4 C1 C2 C3 C4 D1 iD2 !D3 ;D4 

' .1 .. o: 1: t_ 31i 4'. 5, 6-- 7:- _81, _91 10 11 12i 13f __ 14·1- 15 
offset , o: . _ 1 I 21 31 o, 1 2 3 0, 1, 2 3 o1 1 i 2. 3 
,NumRecs I _1 i 1 j . 1: _ 1 J _11 . 1 1 . 1 1J 1 I 1 _ 1: .. 1: 1 11 1 
,total time J 3.21 3.2j 3.06 3.17, 3.191 3.29; 3.16 3.231 3.221 3.13: 3.17 3.16i 3.311 3.3 3.23 3.22 
\totalcour,tt 18i .. · 28] _ 27[. -3.1j . 32 27; ... 19 - - 27[ 30[ .... 21[ _?7[ - 20 . J_8I . 19 . 8 16 
I reduced ch #DIV/0! #DIV/0! i #DIV/0! I #DIV/0! I #DIV/0! 1 #DIV/0! , #DIV/0! #DIV/0! . #DIV/0! , #DIV/0! 1 #DIV/0! 1 #DIV/0! ! #DIV/0! I #DIV/0! #DIV/0! #DIV/0! 
;c_hi-square: #DIV/0! #DIV/0! j #DIV/0! i #DIV/0! 

1
#D1V/O! . #DIV/0! i #DIV/0! _ !DIV/0! #DIV/0! : _#DIV/0! ' #DIVRff ·I: #[)MO! II #Dl\//0! J . #DIV/0! l #DIV/0! I #DIV/0! 

:CPM I 5.547: 8.656' 8.727529, 9.696181 9.940348 8.08968?! 5.928658 8.259133 9.20677• 6.597265, 8.42135, 6.188114. 5.3430661 5.6705761 2.305781 4.867944 , . . I . . . . . . . ·- ' . ' . . . . .. ' -. . •-·· . - -- . . ···•. . . I .. I ... ' .. . ... ' .. , . . ·-<- . . 

jCPMvar 1.761055 2.742125! 2.891388 3.09456113.154777; 2.501286' 1.90643~ 1 2.5950~, 2.902197' 2.148149i 2.6942121 2.007031; 1.6459731 1.7481221 0.767~89 1.54572 
1 Efficiency , 0.00075 i 0.001171 [ O.QOfl 8 j O.OQ_:1}11 0.0()13_~: 0.001094_().000802 ! 0.()0111?; 0.0012'1:5( O.OQQ~92 f 0.001139 \ 0.000837\ 0.0_00723 j 0.0007~7) O.Q.0Cl~12 ! 0.00()~58 
I archived S'i 0.00018[ 0.000225I' 0.000231: 0.0002390.000242 0.000215, 0.0001871 0.000219: 0.0002321 0.0001991 0.000223'0.000192: 0.00017410.000179i0.000119: 0.000169 

[P ____ redi.cted ~- 0 ... 0.()0·1-78. j 0.0002.22.; 0.0.00228: 0:0002~7. ; 0.00_02. 3. 91 0~00021?, O .. ·.O.OOfo5J _o .. oo ___ o_ 2.1. 6. [ OJ)0.02.291 0._000 .. 1. 96: _0.00 .. 0 .. -221 O.QQ···O· 1 ... 8!.( 0.00.01·7··· 2! 0.0.0_ .. 0177f 0.000114_·1 0.000.16 .. 6. 
! acttJ_al STb #D_IV/0! I #DIV/0! I #DIV/0! -I #DIV/0! , #DIV/0!. ! #DIV/0! i #D~V/0! ; . #DIV/0! ! #DIV/0! ' #DIV/0! ! #DIV/0! j #DIV/0! . i #DIV{O! i #DIV/0! I #DIV/0! #DIV/0! . 

. :total counts 1Q028J . 10031: 10049 1 10045', . 1003:3! . 10032! __ 10026; _ _1Cl023, . 10()37; .. 10046 .. 1Q033 10021 [ ... 1QCl37f 10026 1 . 10027J . 10038 
1 reduced c~ #DIV/CJ! #OMO! l #DIV/0! : _!DIV/0! i #DIV/0! ! #DIV/0! T #DIY/0! i _it[)IV/Cl! #DIV/0! : #DIV/0! #DIV/0! I #DIV/0! , #DIV/0! , #DIV/0! I #DIV/()!_J #DIV/0! 
,chi-squarer #DIV/0! #DIV/0! i #DIV/0! • #DIV/0! i #DIV/0! . #DIV/0! i #DIV/0! I #DIV/0! I #DIV/0! ' #DIV/0! ' #DIV/0! 1 #DIV/0! i #DIV/0! ! #DIV/0! I #DIV/0! I #DIV/0! 
[cPM . 1 313?.31413133.352j 3282:477/ 316i.238; 3_1_4_3.s2aj Jcij!,_s[= 311f·2·4J3101~5_6sj11J~.s41l 3201.il26! 316_3~:J.44! 3168.~Q~j 3030.'l1f 3036.5isi-3102.66ilf·. 311_s:184 
ICPM var : 1961.33T 1962.218! 2151.657[2003.724: 1975.13f 1856.609j. 2010.704: 1923.633 1939.658 2055.571 200().132; 2009.201 I_ 1835.613 1843.718j 1924.785, 1939.948 

. }Effici_ency i o:423645;-o:423785: OA439E>5[ _ 0.428369 ro.42516i o.,ff2186 0:~28_9)i~6J19478: 0.4213ff _OA33~71}0.42!842 i 0.42851_3j o.-4_099031 6.410696j • 0.41963§.] 0:-421409 
'archived S1 0.010376/0_.Q.10379' o.01Q.8_!_2J o.01049j O.Cl1Q413 o_:0100~~0.010505i o.01o_27_15j·o.o_1012 1 0.0105251 o.01Q479[ 0.01049710.0100391 o.01005~0.010278! 0.010321 

I 
predicted ~_0.()04232[ 0.0042321 0.00443/ 0.004275[0.0_()_4_2461' 0.004116 0.004281>[ 0:0041!11 0.0042()71 ().004331 Q.OQ427t O.QOj?133l 0.004Cl9~j0.004103'10.004192[ q.004207 
actual STO #DIV/0! , #DIV/0! , #DIV/0! 1 #DIV/0! ' #DIV/0! , #DIV/0! i #DIV/0! ' #DIV/0! [ #DIV/0! __JI_DIV/0! j #DIV/0! · #DIV/0! f #DIV/0! ' #DIV/0! #DIV/0! f #DIV/0! 

Page 1 
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. 

Date & { 1 /f1 SOP 724rVL-

ALS 
Low Background Gas Flow Proportional Counter Log 

Instrument: LB41 OOC 

Instrument Daily Response and Background Checks 

Daily Response Check Background Check 
Det. Start 1 Status Start 2 Status Start 1 Status Start 2 

1 ·'"JlcP p -;) d'7 
2 \+al-._ )fi 
3 ..l J--
4 
5 ..,_, . 

'· 

6 l+ rJ.-_ . ).J/? f 
7 {) 
8 

9 \.J.. {!:, )J> 
10 

11 

12 

13 
14 \ 
15 \ 
16 " -~ ·, J µf7 ~~ 

Status 

p 
I 

f) 

(,, trn) 
Det = Detector; a= Alpha; ~=Beta; P = Pass; H = High; L = Low; OL = Offline; R = Recount; W = Weel<ly; NP= Not Processed 

Weekly Background Calibration 

Det. 
Status· 
p 

,/. 

~~ 

Current Calib .. File ID W eeklv Calib. Started Status File ID 

DrA -e,~cm,oi u 
DrB 

DrC 

DrD ..... 
'· 

Dr=Drawer 

Gas Supply 

P-10 Suooly P-10 Flow 

Tank 1 
·0bb Dr A t co 

j DrB 1 

Tank:2 
'l,cc,-0 DrC 

_\ DrD :,; 

Comments: 
I 

Page No.: _4_7_14_9_1 __ A Form 780r8.doc (6/23/06) Reviewed By I ::::P {, ldr1 

I 

I 
I 
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11 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1-

I, 

.. 

. I· 

Det. Samnle ID 
\ ... :it., ¥"--L. t:.JYi. 
b _.J.._J V -

l -t. b t),,_-L,. (ltr~ tk 
.i ,9 tt. ·. 'l 

, 

I-LI Lo--:f"+-
S-16 
</···f2,; · 
1i--tt11 •I-

•~-u. "H'\-, (:;, 
1q-rz., 
c:;;.,f5 

' 
.. 

/>Y .. ~: 

1-LJ t ,1,<;'J 
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Date {p l1ol n SOP724rE 

ALS 
Low Background Gas Flow Proportional Counter Log 

Instrument: LB41 OOC 

Instrument Daily Response and Background Checks 

Daily Response Check Background Check 
Det. Start). Status Start 2 . Stat\,ls StartJ Status Start 2 

1 \ fl / ,I y p 
2 

3 

4 \ 

5 
6 
7 .j 

8 

9 
10 

11 . .. 

12 

13 
'.14 

15 
.,. .. 

' ... 
16 ' 

I 
' ( m1 

I 

Status 
Det. 

Status 

Y ... 

" 
{~} 

Det=Detector; a=Alpha; f}=Beta; P=Pass; H=H1gh; L=Low; OL=Offlme; R=Recount; W=Weekly; NP=NotProcessed 

Weekly Background Calibration 

Current Calib. File ID W eel<ly Calib. Started Status File ID 

DrA Rl1 l/J lAh1\tJ 
DrB 

DrC 

DrD ! 
L 

Dr=Drawer 

Gas Supply 

P-10 Suooly P-10 Flow 
() DrA u 

Tank 1 
, DrB , I ' 

Tank2 
'lO u Dre· 

. - DrD I 
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471492 A Form 780r8.doc (6/23/06) 
<J'J ta/10/ ri Reviewed By / Date . . . · . n f 

[i •. ; 

' 
'i ''~-" 

• • 

li 
r, 
u 
f I 



227 of 328

Radiochemistry Instrument Worksheet 
ALS Environmental -- FC ~rt.O'S. ~l)h'1l t ~' 

~ 11n-rv a..1,yr,._I,; QI) EV?c1enc i-------- --·-··--···-· 
Prep Procedure: GAB t.ftj. 

Analytical OASS / NCR? Y ([:)--~---····--------·-· - -
Prep LablD QC Units Report Residual Cnt 1File Cnt1 Cnt 1 Pos Cnt 2 File Cnt2 Cnt OS Cnt 3 File Cnt3 Cnt 3 Pos 
Num Type Units Mass (mg) Inst/Del ChkBy Inst/Del ChkBy Inst/Del ChkBy 

1223001-1 SMP 200 200 ml PCI/L 23.3 

1223001-2 SMP 200 200 ml PCI/L 22.1 

1223001-3 SMP 200 200 ml PCI/L 21 

1223001-4 SMP 200 200 ml PCI/L 22.8 Joti1i LI~ 
1223001-5 SMP 200 200 ml PCI/L 22.7 

P'I JI~ C:-[ . d"l!t,J. {/, 
1223001-6 SMP 200 200 ml PCI/L 48.5 

1223001-7 SMP 200 200 ml PCI/L 47.5 

1223001-8 SMP 200 200 ml PCI/L 43.7 

1223001-9 SMP 200 200 ml PCI/L 46.1 

1223001-10 SMP 200 200 ml PCI/L 63.5 

1223001-11 SMP 200 200 ml PCIIL 81.1 

1223001-12 SMP 200 200 ml PCI/L 93.6 

1223001-13 SMP 200 200 ml PCI/L 95.2 

1223001-14 SMP 200 200 ml PCIIL 116.1 

1223001-15 SMP 200 200 ml PCIIL 90.7 
o( 0, )> I f I.{ IJ"t., 

1223001-16 SMP 200 200 ml PCIIL 134.2 

1223001-17 SMP 200 200 ml PCI/L 134.'3 

1223001-18 SMP 200 200 ml PCI/L 151.6 

1223001-19 SMP 200 200 ml PCI/L 156 

1223001-20 SMP 200 200 ml PCI/L 21.3 

116m11e ·1 u« Su-N11},~n1.f De... 31/f)o~ 82 
----·-~--

1223001-21 SMP 200 200 ml PCVL 21.8 
A- l J..0,11 •J. LI~ - OU -1223001-22 SMP 200 200 ml PCIIL 19.7 
C, 

1223001-23 SMP 200 200 ml PCIIL 20.5 

1223001-24 SMP 200 200 ml PCIIL 21.2 

···:~" f. 1223001-25 SMP 200 200 ml PCI/L 21.1 
,t l 

1223001-26 SMP 200 200 ml PCI/L 21.5 
0 I 

1223001-27 SMP 200 200 ml PCIIL 20.7 
C, I \Y" '-' 

Page 1 of 3 GAB Instrument Sheet ALS Environmental -- FC 
Date Printed: 11/15/2012 14:00 LIMS Version: 6.621 



228 of 328

Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

!
·--·--·-----------·-
Prep Procedure: GAB 

Prep I LablD I oc 11riii Alq I Fin Alql Units I Report I Residual I Cnt 1 File I Cnt 1 
Num Type Units Mass (mg) Inst/Del 

Cnt 3 I Cnt 3 Pos 
Inst/Del Chk By 

Soln # Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipe! ID 
S1 Am-241 955.4095.10 55,069.251 . DPM/ml 11/08/12 0.1 ml RS-008 

Sample Barcodes 
---·------ - --------· ----·-- ·--··-- -- --------------·---- ---·-- -

1223001-1 
AB121109-1PS1 

1223001-4 
AB121109-1PS4 

111111111111111111111111111111111111111111111111111111111111111111111111111 

111111111111111111111111111111111111111111111111111111111111111111111111111 

:!~;~~ ~;-1 p S7 111111111111111111111111111111111111111111111111111111111111111111111111111 
-·-·--- --- --- -~----------------------

1223001-10 
AB121109-1PS10 

1223001-13 
AB121109-1PS13 

·-·--· ---- -----· --

1223001-16 
ABl21109-I PS16 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

!!~;~~ ~;-~ PS 19 11111111111111111111111111111111111111111111111111111111111111111111111111111111 -----·-- --·----·-·- - ._ ___ -·---·---------

:~~;~~~:-~ PS22 I llllll/ lllll llll lllll lllll lllll lllll lllll llll llllll 1111111111111111111111111111 

1223001-25 
AB121109-1PS25 1111111111111111111111111111111111111111111111111111111111111111111111111~1111 

Page 2 of 3 GAB Instrument Sheet 

Date Printed: 11/15/2012 14:00 

111111111111 ~II ill lllll lllll lllll lllll llll illll lllllll lllll 11111111111 !!~;~~~-:-1 P S3 I 111111111111111111111 lllll lllll illl lllll llll llllll lllllll 1111111111111111 
1223001-2 
AB121109-1PS2 

--·-------------·------- -------·· ·-

111111111111111111111111111111111111111111111111111111111111111111111111111 
1223001-5 
AB121109-1PS5 111111111111111111111111111111111111111111111111111111111111111111111111111 

1223001-6 
AB121109-1PS6 ---- --------·--·--·--------------

AB121109-1PS8 llllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllll/1111 

1223001-8 1223001-9 
AB121109-1PS9 ------

1223001-11 
AB121109-1PS11 

1223001-14 
AB121109-1PS14 

1223001-17 
AB121109-1PS17 ---

llllllllllllllllilll !Ill 1111111111 llilllll!lllllllllllilll Ill lllllllllllll 
1223001-12 
AB121109-1PS12 

IIIIIHII 1111ml 111111111111111111111~ llllll lllllll lllll 1111111111111111 :~~~~~~;-~ PS15 

lllllllllllllllilllllllllllllllllllllllllllllllllllllilllllllllllllllllll 

1223001-18 
AB121109-1 PS1 B 

:~~;~~ ~-:.~ p S20 1111111111111111 ill 11111111111111111111111111111 Hllll lllll 1111111111111111 :~~;~~ ~:-~ PS21 

1223001-23 
AB121109-1PS23 

1223001-26 
AB121109-1PS26 

llllllll llllllll ill lllll lllll illl lllll lllillllilllllllll 11111111 ~1111 !!~;~~~:-~ PS24 

lllllllllllllllllillllllllilllllllllllllll!llllllllllllllllllllllllllillll 
1223001-27 
AB121109-1PS27 

lllllllllllllllllllllllllllillllllllllllllllillllllllllllllllllllllllll 
------··---·---·-

11111111111111111111111111111111111111111111111111111111111111111111111111111111 
----------- -------·----·---

11111111111111111111111111111111111111111111111111111111111111111111111111111111 
------------·-·----

11111111111111~111111111111111111111111111111111111111111111111111111111111111 - --------------------·-·--·---

11111111111111111111111111111111111111111111111111111111111111111111111111111111 
·--------~-----·------· -----· ·-·-·--- - ·-

1111111111111111111111111111111111111111111111111111111111111111111111111111111 ·--··----·--------· 

111m111111111111111111111111111111111111111111111111111111111111111111111111 ------·-- ·--------------

Supersedes: __ 
ALS Environmental -- FC 

LIMS Version: 6.621 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Reporting Units 

LElblti: rstGtt>NaltiE!: f:lptU111ts: 
1223001-1 GrossAlpha/Beta 
··------· - ·--··-·----- ----··-·--··-- ·----------
1223001-2 GrossAlpha/Beta 
. -·--·--- ----- ·- ____ ... _,__ -------·-·--·- ------·----·-
1223001-3 GrossAlpha/Beta 
--- -·-·-·- --- ------- - ··------···-- ---·· --------------
1223001-4 GrossAlpha/Beta 
--- --------------- ---·--·---·--- -----------
1223001-5 GrossAlpha/Beta 
----------·------·---- ----~----·-----------
1223001-6 GrossAlpha/Beta 
- -·--- - ---.. ---------·----------------·-------
1223001-7 GrossAlpha/Beta 
-----·-----·-----·---------------·-
1223001-8 GrossAlpha/Beta 
-·----·-·-·-·-····--- - ----------·----
1223001-9 GrossAlpha/Beta 
------------·----- ··--·------------
1223001-10 Gross Alpha/Beta 
-------·----·-------· ·- ·-·- --------------------
1223001-11 GrossAlpha/Beta 
------ ----~-·· ·--·-----·-- ---· 
1223001-12 GrossAlpha/Beta 
- -- - - - --- ----- - . ·---------- ·----
1223001-13 GrossAlpha/Beta 
---------------·------ -·-------
1223001-14 GrossAlpha/Beta 
-·----- - --------·--·· -·--------
1223001-15 GrossAlpha/Beta 
·- ·------·---·-··--··-·-- --------·-·---
1223001-16 GrossAlpha/Beta 
---··-·---------·------- -··-··-----------·---
1223001-17 GrossAlpha/Beta 
--- ·--·-·-·-- -----··-·---·----··-·--------------
1223001-18 GrossAlpha/Beta 
--·---- - --------------·--·------· 
1223001-19 GrossAlpha/Beta 
- ··--·-- ·----·-·····-----·····-----··------------
1223001-20 GrossAlpha/Beta 
--··-·----·--·-- - --·----·----------·--· 
1223001-21 GrossAlpha/Beta 
---------·- ----·-- -----------·--·---··---------
1223001-22 GrossAlpha/Beta 
- ------ -----·---·--------- ------· ----------
1223001-23 GrossAlpha/Beta 
-·--·------- -----·- --- -- -- -·--- ------
1223001-24 GrossAlpha/Beta 

---- -- -------- - -·----··---·--·-·-----
1223001-25 GrossAlpha/Beta 
-·------- -------·------ -----------------------
1223001-26 GrossAlpha/Beta 
---··------------- ·--- ·---·----
1223001-27 GrossAlpha/Beta 

Page 3 of 3 

Date Printed: 

GAB Instrument Sheet 

11/15/2012 14:00 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

ALS Environmental -- FC 
LIMS Version: 6.621 

::;g,~~'.~;:~:l~~p~jji'~-~J1d~~-j)\> 

Supersedes: --------------------
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Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

r-·-· --1 Prep Procedure: GAB 
---.. ,.~,v----.. .._, ____ ,. ____ . __ ."_"_·"·_,., ____ __. .. __ .........,_,_¥_,__.._ ______ ,_ 

Non-Routine Pre-Treatment? Y / N Batch: Re-Prep? 

Prep SOP: PAI 702 Rev: 20 Prep Analyst: Steve Workman 
Prep SOP: NONE Prep Date: 11/8/2012 

Matrix Class: liquid Prep Dept: RS 

Samp Prep lablD QC Dish lnit Alq Fin Alq Prep Basis Standards 
Num Num Type No. 

ml ml 

1223001-1 SMP 200 200 Unfiltered S1 

2 1 1223001-2 SMP 200 200 Unfiltered S1 

3 1 1223001-3 SMP 200 200 Unfiltered S1 

4 1 1223001-4 SMP 200 200 Unfiltered S1 

5 1 1223001-5 SMP 200 200 Unfiltered S1 

6 1 1223001-6 SMP 200 200 Unfiltered S1 

7 1 1223001-7 SMP 200 200 Unfiltered S1 

8 1 1223001-8 SMP 200 200 Unfiltered S1 

9 1 1223001-9 SMP 200 200 Unfiltered S1 

10 1 1223001-10 SMP 200 200 Unfiltered S1 

11 1 1223001-11 SMP 200 200 Unfiltered S1 

12 1 1223001-12 SMP 200 200 Unfiltered S1 

13 1 1223001-13 SMP 200 200 Unfiltered S1 

14 1 1223001-14 SMP 200 200 Unfiltered S1 

15 1 1223001-15 SMP 200 200 Unfiltered S1 / 
rn 1 1223001-16 SMP 200 200 Unfiltered S1 

17 1 1223001-17 SMP 200 200 Unfiltered S1 

18 1 1223001-18 SMP 200 200 Unfiltered S1 

19 1 1223001-19 SMP 200 200 Unfiltered S1 

20 1 1223001-20 SMP 200 200 Unfiltered S1 

21 1 1223001-21 SMP 200 200 Unfiltered S1 

22 1 1223001-22 SMP 200 200 Unfiltered S1 

23 1 1223001-23 SMP 200 200 Unfiltered S1 

24 1 1223001-24 SMP 200 200 Unfiltered SI 

25 1 1223001-25 SMP 200 200 Unfiltered 

26 1 1223001-26 SMP 200 200 Unfiltered 

27 1 1223001-27 SMP 200 200 Unfiltered 

Page 1 of 2 

Date Printed: 

GAB Bench Sheet ALS Environmental -- FC 
11/15/2012 13:59 LIMS Version: 6.621 

Balance: 10 

Balance: 13 

Reviewed By: jtl ~ Review Date: 11/15/2012 

Prep OAS$/ NCR? Y 

Prep Notes 

Spiked on 11/14 by SW 

Spiked on 11/14 by SW 

Spiked on 11/14 by SW 

Spiked on 11/14 by SW 

Spiked on 11/14 by SW 

0.05 ml of 1 O mg/ml natural Uranium 

0.05 ml ol 10 mg/ml natural Uranium 

0.05 ml of 10 mg/ml natural Uranium 

Supersedes: __ 
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Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

Prep Procedure: GAB _] Reviewed By: jtl 

Non-Routine Pre-Treatment? Y / N 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Batch: ---------- Re-Prep? Y / N Batch: --------

Balance: 10 

Prep QASS / NCR? Y / N 

Matrix Class: liquid 

Samp / Prep 
Num Nurn 

Comments 

LablD ac / Dish 
Type No. 

!nit Alq I Fin Alq 

ml ml 

Prep Analyst: Steve Workman 

Prep Date: 11/8/2012 

Prep Dept: RS 

Prep Basis Standards 

Balance: 13 

Prep Notes 

@ .. alibration planchets and mass attenuation curve. 
- ··-·-. .. .. --- -·---- ·-------------------- -·- --

Spiked By: Steve Workman 

Witnessed By: _N_IA _________ _ 

J12036 

Except where otherwise noted, all rea 

Date: 11/8/2012 

Date: NIA 

Sein# Nuc!icl!cl Soln]Q 
S1 Am-241 955.4095.10 

lrw!ii\e,,;ftt~~J~UqK;f.t,ltlf1s¥~1i 

PregConc Units Prep Date Aliquot Units PipeUD 
55,069.251 DPM/ml 11/08/12 0.1 ml RS-008 

lied in accordance with the specifications of the preparation methods associated with this batch. 

Review Date: 11/15/2012 

--------- -· 1 

Page 2 of 2 

Date Printed: 

GAB Bench Sheet ALS Environmental -- FC Sup'"'"'" A----·--------------------
11/15/2012 13:59 LIMS Version: 6.621 
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Radiochemistry Gravimetric Worksheet .v~1;,:ff.~~~J~1~:v~:-'.it~:· ALS Environmental -- FC 

!
·-··-··--- -·-------·-] 
Prep Procedure: GAB 
-··------ -·------~ .. 

Prep 
Num 

Page 1 of 1 

Date Printed: 

Plane. LablD QC 
Num Type 

1223001-1 SMP 
2 1223001-2 SMP 
3 1223001-3 SMP 
4 1223001-4 SMP 
5 1223001-5 SMP 
6 1223001-6 SMP 
7 1223001-7 SMP 
8 1223001-8 SMP 
9 1223001-9 SMP 

10 1223001-10 SMP 
11 1223001-11 SMP 
12 1223001-12 SMP 
13 1223001-13 SMP 
14 1223001-14 SMP 
15 1223001-15 SMP 
16 1223001-16 SMP 
17 1223001-17 SMP 
18 1223001-18 SMP 
19 1223001-19 SMP 
20 1223001-20 SMP 
21 1223001-21 SMP 
22 1223001-22 SMP 
23 1223001-23 SMP 
24 1223001-24 SMP 
25 1223001-25 SMP 
26 1223001-26 SMP 
27 1223001-27 SMP 

GAB Gravametric Sheet 

11/15/2012 13:59 

Test Alq Tare Mass (g) 
(ml) 

10 9.1050 

10 9.0995 

10 9.0872 

10 9.1198 

10 9.1442 

10 9.1142 

10 9.1346 

10 9.0877 

10 9.0922 

10 9.0712 

10 9.1302 

10 9.1044 

10 9.1418 

10 9.1031 

10 9.1182 

10 9.1173 

10 9.0956 

10 9.1276 

10 9.1131 

10 9.0751 

10 9.1113 

10 9.0713 

10 9.1326 

10 9.1320 

10 9.1188 

10 9.0872 

10 9.1133 

Initial Initial Suggested 
Gross Mass Net Mass Alq 

(g) (mg) (ml) 
0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

ALS Environmental -- FC 
LIMS Version: 6.621 

Reviewed By: jtl ~ Review Date: 11/15/2012 

Samp Vol Samp Vol Fin Gross Final Salt Sol. Flag 
Available Taken Mass Net Mass Added 

(ml) (ml) (g) (mg) (ml) 
200 200 9.1283 23.3 0.5 

200 200 9.1216 22.1 0.5 

200 200 9.1082 21 0.5 

200 200 9.1426 22.8 0.5 

200 200 9.1669 22.7 0.5 

200 200 9.1627 48.5 1 

200 200 9.1821 47.5 

200 200 9.1314 43.7 1.5 

200 200 9.1383 46.1 1.5 

200 200 9.1347 63.5 2 

200 200 9.2113 81.1 2 

200 200 9.1980 93.6 2.5 

200 200 9.2370 95.2 2.5 

200 200 9.2192 116.1 3 

200 200 9.2089 90.7 3 

200 200 9.2515 134.2 3.5 

200 200 9.2298 134.2 3.5 

200 200 9.2792 151.6 4 

200 200 9.2691 156 4 

200 200 9.0964 21.3 0.5 

200 200 9.1331 21.8 0.5 

200 200 9.0910 19.7 0.5 

200 200 9.1531 20.5 0.5 

200 200 9.1532 21.2 0.5 

200 200 9.1399 21.1 0.5 

200 200 9.1087 21.5 0.5 

200 200 9.1340 20.7 0.5 

Supersedes: __ _il/fil /1...--/..:1...uj_ ______________ ,,_ 
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OUTLIER TEST 

Alpha Relative % diff. 
FILE DET SAMPLE ID CPM from mean 

ABA1118 A 1 (1) 1223001-20 1163.818 0.71% 
ABA1118A A 1 (1) 1223001-21 1074.100 8.36% 
ABA1118B A 1 (1) 1223001-22 1248.300 6.50% 
ABA1118C A 1 (1) 1223001-23 1203.900 2.71% 
ABA1119 A 1 (1) 1223001-24 1170.500 0.14% 

Mean of all five planchets: 
Average= 1172.12 Upper 
Std dev= 64.21220433 Lower 

2 Std Dev= 128.42 

Sample 1223001-21 rejected as outlier. 

Criteria: Potential outliers fall outside acceptability range; which is the mean of all 
five measurements +/- 2 std dev per the Grubbs statistical test. 

l:\Oprtns\RAD\INST\G FP\Calibration\Outliers and ICVs\ 1223001 _AM241 _ 0UTLIER_ 11.18.12 

Within acceptabilit}'. range Outlier? 
YES NO 
YES OUTLIER! 
YES NO 
YES NO 
YES NO 

AcceQtability range :elative range 
1300.55 +/- 10.96% 
1043.70 

10.96% 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A Alpha Attenuation Calibration L.Beta .. Artenuat/011 C:iilibn11ion 

De!. 

ID 

Unit Type: LB4100-A,'W 

Counting Unit JO: Orange 

High Voltage Mode: Simultaneous 

Applic.ilion Revision: C 

Application Version: PA 

Rev.12/29/03 JE 

Count 

End 

Dilla file name: ABA1118 

Batch ID: OUTLIER TEST 
Count Preset (m): 11 

Batch Ended: 11/18112 16:44 

Background logl11e: BKGAB 

Date of 8kg. Cal: 11/14/12 
Alpha erriciency logfile: Am241R-12!11 

Alpha attenuation calibration: AAM01D8 
Beta efficiency logflle: Sr90F·10/12 

Bela attenualion calibration: ASR1123 

Alpha prog. logfile: nfa 

Alpha prog. at!enualion: n/a 
Beta prog. logrile: n/a 

Bda prog. attenuation: n/a 

y = b·m"(a'fmass-xO)) . . y = b'm~(a'{mau,xOJJ 
Alpha b= 1.0:lEl10 I --- BP.tab= 1.0007 

0.!19320 

D.9951 

xo= 0.0000 

Alph:a lo Beta X-talk 

y:b"m"-X 
a .::,,b xtaJkb= 0.2560 

0.9995 

0.76'115 

xO: 0.00110 

Beta to Alpha X-talk 

y_::b·ma.ss+m 
b ->a xl:tlk b: -5.!IOOE-09 

I a-::,,bxtalkm= 1.0002 I b->axtalkm= 0.0002 

Resid., Alpha Activity Beta Activity 
Mass Gross Bkg. b>a xtlk Base Base Progeny Progeny Gross Bkg. a>b xtlk Base Base Progeny 

Eff 
Progeny 
Car.Fact. CPM CPM CPM Eff Car.Fact. Eff Car.Fact. CPM CPM CPM Eff Car.Fact. 

n/a nla 

P<1{1e Io/ 1 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A 

Unit Type: LB4100-AIW 

Counting Unit ID: Onnge 
High Voltilge Mode: Simultaneous 

Application Revision: C 
Applic.\tion Version: PA 

Rev.12/29/03 JE 

Data me name: ABA1118A 

Batch ID: OUTLIER TEST 

Count Preset (m): 10 

Batch Ended: 11/18/12 17:02 

Background lagrne: BKGAB 

Dale or Bkg. Cal: 11(14/12 
Alpha efficiency logrile: Am241R-12/11 

Alpha attenuation calibration: AAM0108 
Beta efficiency lagfile: Sr90F·10/12 

Bela .tttenuation calibration: ASR1123 

Alpha prog. logrile: n/a 
Alpha prog. attenuation: n/a 

Beta prog. logfile: n/a 

Beta prog. attenuation: n/a 

Alpha Atte"uatlon Callbntlon l ... "· .. t"' Attenuatlo" Calibto1tion 
y:: b'm"(a:(mass-xOII . . . y = b'm~1a•1mau-xO)) 

Alpha b= 1.02010 ---1 -- Beta b:: 1.0002 

0.9!1320 

0.9951 

xO= 0.01100 

Alpha to Beta X-talk 

y_:::b"m"•X 

a->b xtalk b= 0.25!iO 

a ->b xtalk m= 1.0002 I 

0.9995 

O,i685 

xo::: 0.0000 

Bet11 l0Alph::1 X-1:alk 

y:::b•m:ass-tm 

b .,-a xt::1lk b= -5.900E-09 

b->a xtalkm:: 0.0002 

Count 
End 

Date & Time 

Count I Resid. Alpha Activity --·- . RPta A.ctivity 
Det. 
ID 

Sample 

ID 

Dur. Mass Gross Bkg. b>a xtlk Base Base Progeny Progeny Gross Bkg. a>b xtlk Base 

CPM CPM CPM Eff Car.Fact. Eff Car.Fact. CPM CPM CPM Eff 
nta I nta 

P:iqP 1 cil 1 

Base Progeny Progeny 
Cor.Fact. Eff Car.Fact. 

nla I nla 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A Alpha Attenua.tion Calibra.tion / Beta A.".'".u.ttfon Calibration .. 
y = b'm"(a·fma.ss-xO)I _l__ y::: b'm"(a"{mass.xD)I 

Det. 

ID 

Unil Type: LB4100-A/W 

Counting Unit ID: Orange 
High Voltage Mode: Simul!imeous 

Applic:.11ion ReYision: C 
Appliciltion Version: PA 

Rev.12129/03 JE 

Count 

End 

Data me name: ABA111BB 

Batch ID: OUTLIER TEST 

Count Preset {m): 10 

Batch Ended: 11/18/12 17:13 

Background logl"ile: BKGAB 

Date of Bkg. Cal: 11/14/12 

Alpha erriciency logfile: Am241R-12/11 
Alpha attenuation calibration: AAM0108 

Beta. eJficiency logrile: Sr90F-10f12 
Beta attenuation calibration: ASR1123 

Alpha prog. logfile: nla 

Alpha prog. attenuation: n/a 
Beta prog. logfile: nla 

Bela prog. attenuation: n/a 

Alpha b::: 1.02810 I -- -Beta~10002 
m::: D.!19326 

(1.9951 

,:,Q::: 0.0000 

Alpha to 13eta X-t,.lk 

x_=D"m"-x 

a-!>b xtalk b: 0.2560 

a-:,,b xtalk m= 1.0002 

m= 0.!1!1!15 

0.7fitlS 

xo= 0.0000 

Beta lo Alphll X-tatk 

r:::: b"mass+ rn 

b .:,,a xtalk b: -~.!IOOE-09 

b .:,,a xtalk m= 11.0002 

Count Resid. Alpha Activity Beta Activity 

Mass Gross Bkg. b>a xtlk Base Base Progeny Progeny Gross Bkg. a>b xtlk Base Base Progeny Progeny 
CPM CPM CPM Eff Car.Fact. Eff Car.Fact. CPM CPM CPM Eff Car.Fact. Eff Car.Fact. 

n/a J n/a I ;.$!>U.4UU J l.~~t:l 31tLlrni. I U.381~ I U.993 I n/a 

P:igr I ol 1 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A Alpha Atte11uaUan Calibution Beta Anenu;ltion Calibtlltion 

Det. 

ID 

Unit Type: LB4100-AM' 

Counting Unit ID: Orange 

High Voltage Mode: Simultaneous 

App/ic11!ion Re,..ision: C 

Application Version: PA 
Rev.12/29103 JE 

Sample 

ID 

Count 

End 

y = b"m"(a"tmass-xDII y:: b'm~a·(mass-xOI) 
Alpha b= 1.021110 I Seta b: 1.0002 

Dab file name: ABA111BC 

Batch ID: OUTLIER TEST 

Count Pre~el {m}: 10 

Balch Ended: 11/18112 17:37 

Background logrile: BKGAB 

Date or 8kg. Cal: 11114/12 

Alpha efficiency logfile: Am2,11R-12f11 

Alpha attenuation calibration: AAM0108 
Beta emdency logfile: Sr90F-10/12 

Beta attenuation calibration: ASR1123 

Alpha prog. logrile: nfa 

Alpha prog. attenuation: n/a 
Bela prog. Jogrile: n!r1 

Beta prog. allenuation: nfa 

0.99]2(1 

0.9951 

xa:: 0.0000 

Alpha to Bet:. X-talk 

x.=b"m"-x 

a ·>b xtalk b= 0.2560 

a->b xtalkm:: 1.(1(102 

Count J Resid. Alpha Activity Beta Activity 
Dur. I Mass I Gross Bkg. b>a xtlk Base Base Progeny Progeny Gross Bkg. a>b xtlk Base Base 

CPM CPM CPM Eff Cor.Fact. Eff Cor.Fact. CPM CPM CPM Eff 
n/a 

P;1q11 1 of t 

0.!!9!15 

0.769~ 

xO::: 0.0000 

Beta to Alpha X-lalk 

y:::b"mass•m 

b ->a xtalk b= -5.900E-09 

b-:>axtalkm::: 

Progeny 

Eff 

0.00112 

Progeny 

Cor.Fact. 
n/a 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A 

Unit Type: LB4100-A/W 

Counting Unit ID: Or.mge 
High Voltage Mode: Simultaneous 

Applic.ition Revision: C 
Application Version: PA 

Rev.12/29/03 JE 

Data file name: ABA1119 

Batch ID: OUTLIER TEST 
Count Preset (m): 10 

Balch Ended: 11/1911:Z 9:4:Z 

Background logfile: BKGAB 

Date of Bkg. Cal: 11/14/12 

Alpha erriciency logfile: Am241R-12!11 

Alpha attenuation calibration: AAM010B 
Beta efficiency lognle: Sr90F-10/12 

Beta altenuaUon calibration: ASR1123 

Alpha prog. logfile: nfa 

Alpha prog. attenuation: n/a 
Beta prog. loglile: n/a 

Befa prog. attenuation: nfa 

Alpha Attenuation Calibration Beta Attenuation Ci1llbration 

y = b'm~l-!:f!"ass-xO)J _f_=__~·~:(a'(mass-xOI) 
Alpha b::: 1.07810 I Beta b= 1.00112 

0.99JZO 

0.9!;151 

xO: 0.0000 

Alpha to Beta X-talk 

y=b'm"-x 
a -:ob xtalk b= 0.2560 

a -:ob xtalk m= 1.0002 

D.!l!l!IS 

0.7685 

xo= 0.0000 

Bela to Alpha X-t11Jk 

y:::b'mass-+m 

b -n1 xtalk b= -5.900E-09 

b .:-a xtalkm= O.ODOZ 

Count Count Resid. Alpha Activity Beta Activity I De!. I Progeny Progeny Gross Bkg. a>b xtlk Base Base Progeny Progeny 
ID Eff Car.Fact CPM CPM CPM Eff Car.Fact. Eff Car.Fact. 
hi na na na na 

Pngt' I nr 1 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

~rep Procedure: GAB ff£ &iJL-SE"r' ~,;"~ .. , 1t;.o /s,-,o Analytical QASS / NCR? Y / N 

Prep I LablD I ac1 liili Alql Fin Alql Units I Report Residual I ciii1 File .--------Cni 1 -1 Cnt 1 Pas I Cni 2 File I Cnt 2 I Cnt 2 Pos I Cnt 3 File I Cnt 3 I Cnt 3 Pos 
Num Type Units Mass (mg) I lnsUDet Chk By lnsUDet Chk By lnsUDet Chk By 

Notes 

1 1118005-1 SMP 200 200 ml PCVL 

1 1118005-2 SMP 200 200 ml PCVL 

;r-iD1 1 1118005·3 SMP 200 200 ml PCVL 

1 1118005-4 SMP 200 200 ml PCI/L 

1 1118005·5 SMP 200 200 ml PCVL 

1 1118005·6 SMP 200 200 ml PCVL 

1 1118005·7 SMP 200 200 ml PCVL 

1 1118005·8 SMP 200 200 ml PCVL 

1 1118005·9 SMP 200 200 ml PCVL 

1 1118005· 10 SMP 200 200 ml PCVL 

Sample Barcodes 

1118005-1 

11111111111111111111111111111111111111111111!11111111111111111111111111111 A8110616-3PS1 

1118005·4 

1111111111111111111111111111111111111111111111111111111111111111111111111 A8110616-3PS4 

1118005·7 

1111111111111111111111111111111111111111111111111111111111111111111111111 AB11D616-3PS7 

1118005-10 

1111111111111111111111111111111111111111111111111111111111111111111111111111111 A811D616·3PS10 
" 

Page 1 of 2 GAB Instrument Sheet 

Date Printed: 12/8/2011 12:56 

{9 l<.,TLl £"1 
7-

Soln # Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipet ID 
S1 Sr-90 777.3020.11 4,268.831 DPM'ml 06/16/11 1 ml RS-005 

S2 Th-230 853.3020.89 1,166.342 DPM/ml 06/16/11 5 ml RS-009 

1118005·2 
lllllllllllllllllllllililllllllllllllllllilllllllllllllillllllillllll 

1118005-3 

llllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllll AB110616-3PS2 A811D616·3PS3 

1118005·5 
11111111m1111111111111111111111111111111111111111111111111111111111111111 

1118005-6 
111111111111111111111111111111111111111111~11111111111111111111111111111 A8110616-3PS5 A8110616·3PS6 

1118005-8 
111111111111111111111111111111111111111111111111111111111111111111111111111 

-1118005-9 
111111111111111111111111111111111111111111111111111111111111111111111111111 AB110616-3PS8 AB110616-3PS9 

ALS Environmental -- FC 
LIMS Version: 6.545 

Supersedes:---------------
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ALS Environmental -- FC 
Radiochemistry Instrument Worksheet 

Reporting Units 
Lablo:· -. · TstGrpNatne:· • · - · ·•·. · ·, ,._ · l=lptUnlts: · ,, 
1118005-1 GrossAlpha/Beta 

1118005-2 GrossAlpha/Beta 

1118005-3 Gross Alpha/Beta 
-----------
1118005-4 

1118005-5 

1118005-6 
-------· 
1118005-7 

1118005-8 

1118005-9 
---~-
1118005-10 

Page 2 of 2 

Date Printed: 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GrossAlpha/Beta 

GAB Instrument Sheet 

12/8/2011 12:56 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

ALS Environmental -- FC 
UMS Version: 6.545 

Supersedes: 
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ALS Environmental -- FC 

Prep Procedure: GAB 

1 1118005-1 SMP 200 200 ml PCVL 

1 1118005-2 SMP 200 200 ml PCI/L 

1 111 B005·3 SMP 200 200 ml PCVL 

1 1118005-4 SMP 200 200 ml PCVL 

1 1110005-5 SMP 200 200 ml PCVL 

1 1118005-6 SMP 200 200 ml PCVL 

1 1118005-7 SMP 200 200 ml PCVL 

1 1118005-8 SMP 200 200 ml PCI/L 

1 1118005-9 SMP 200 200 ml PCI/L 

1 1118005-10 SMP 200 200 ml PCVL 

X ~y.r,+ed O.. ';'i C) l,(f LI If IZ. 

~fu\tl\ ll 
Sample Barcodes 

-----
1118005-1 

111111111~111111111111111111111~111111111111111111111111~11111!111111 AB110616-3PS1 
.. 

1118005-4 

111111111111111111111111111m1111~11111m111111111111111111~11111111 AB 110616-3PS4 
-·---

1118005-7 

llllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllilllllllll AB 110616-3PS7 

1118005-10 

llllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllllll AB110616-3PS10 
----·-· 

Page 1 of 2 GAB Instrument Sheet 

Date Printed: 6/20/2011 14:58 

Radiochemistry Instrument Worksheet 

---lATLIE:~ mtalyticalQASS/NCR? y / N 

Cnt 2 I Cnt 2 Pos I Cnt 3 File I Cnt 3 I Cnt 3 Pos 
Inst/Del Chk By Inst/Del Chk By 

W--'s]JJ[~WilUtl@Jmllfljiffl~ifjillJ1E.~~~~~1~~i~~'.{0 
Sain# Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipet ID 

S1 Sr-90 777.3020.11 4,268.831 DPM/ml 06/16/11 1 ml RS-005 

S2 Th-230 853.3020.89 1,166.342 DPM/ml 06/16/11 5 ml RS-009 

1118005-2 
11111111~11111111111111 mil Ill~ ,~11~ 1111111111111111 ii 1111111 

1118005-3 
AB110616-3PS2 AB110616-3PS3 1111111111111~1\lllllllllllllllllllllllllllilllllllllllllllllllllllllllll 

1118005-5 

I 11111! lllll llll 111111111111111 ~Ill 11~11111111111 ~1111111111111~ 1111 
1118005-6 

AB110616·3PS5 AB110616-3PS6 llllllllllllllllllllllllllllllllllllllllllllillllll\1111111111111111111111 

1118005-8 
.1 ~11111 ~111111111111 ~II lllll lllll 111111111111111~1111111111111111111 

1118005-9 

AB110616-3PS8 AB110616-3PS9 11111111111111~1111111111111111111111111!11111111111111111111111111111 

ALS Environmental -- FC 
LIMS Version: 6.496 

Supersedes: ---'-'I-¥-·'-----· 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Reporting Units 

Lablt>: · · TstGrpName: ' · ,· ' - AptUhits: ' 
1118005-1 Gross Alpha/Beta 
---
1118005-2 GrossAlpha/Beta 
----------------·· 
1118005-3 GrossAlpha/Beta 
-- ----------------
1118005-4 GrossAlpha/Beta 

1118005-5 GrossAlpha/Beta 
--- ---- ------
1118005-6 GrossAlpha/Beta ____ ., ___________ 
1118005-7 GrossAlpha/Beta 
-------·---- --· 
1118005-8 GrossAlpha/Beta 
----------
1118005-9 

1118005-10 

Page 2 of 2 

Date Printed: 

GrossAlpha/Beta 

G rossAlpha/Beta 

GAB Instrument Sheet 

6/20/2011 14:58 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

ALS Enyironmental .,.. FC 
LIMS Version: 6.496 

Supersedes: --+"-'-ff------------
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Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

~rep Procedure: GAB Reviewed By: gdw 0/j/.J 
Non-Routine Pre-Treatment? Y Prep QASS / NCR? Y 

Prep SOP: PAI 702 Rev: 20 Prep Analyst: Gabriel D. Wagner 

Prep SOP: NONE PrPn n,.t... --·-· ·--· .. -~ ____ ; 6/16/2011 
Matrix Class: liquid Prep Dept: RS 

I Fin Alq I Prep Basis Standards 

ml I ml I 
Samp I Prep I LablD I QC Num Num . Type 

Prep Notes 

1118005-1 SMP 200 200 Unllltered S1 

2 1 1118005-2 SMP 200 200 Unllltered S1 

3 1 1118005-3 SMP 200 200 Unfiltered S1 

4 1 1118005-4 SMP 200 200 Unflltered S1 

5 1 1118005-5 SMP 200 200 Unfiltered S1 

6 1 1118005-6 SMP 200 200 Unfiltered S2 
7 1 1118005-7 SMP 200 200 Unfiltered S2 
8 1 1118005-8 SMP 200 200 Unfiltered S2 
9 1 1118005-9 SMP 200 200 Unfiltered S2 

10 1 1118005-10 SMP 200 200 Unfiltered S2 

Comments 
lGross alpha and beta zero mass efficiency. Direct spike onto planchet along with concentrated HN03. 

Spiked By: Gabriel D. Wagner(e'IOW Date:~ 

Witnessed By: Justin D. Anderson Date: ~ 

•~nlli1111..--JJJWiti$.oW.illJAtiiJrdf@tt~;t~ii"~'4!i~i~#¥i1k1,~1,,;"1r,:r 
Soln# Nuclide SolnlD Prell Cone Units Prell Date Aliguol Units PigellD 

S1 Sr-90 777.3020.11 4,268.831 DPM/ml 06/16/11 1 ml RS-005 

S2 Th-230 853.3020.89 1,166.342 DPM/ml 06/16/11 5 ml RS-009 

DimW~sfiJilJl!iflJl~a~ < '"~~ •• •• ··"'' ~ .. "'~ --~ .!ti ,,;,;\' ..... 

J12036 

'Except where othe1wise noted,_all reagents were applied in accordance with the specifications of the preparation methods associated with this batch. 

Page 1 of 1 

Date Printed: 

GAB Bench Sheet 

6/20/2011 14:58 

ALS Environmental -- FC 
UMS Version: 6.496 

Supersedes:~/ 

Review Date: 6/20/2011 

f!£.'5.V 
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~';.. 

Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

~rep Pr~cedure: GAB Prep Batch Not Validated!!! Reviewed By: 

Non-Routine Pre-Treatment? Y / N 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Batch: --------- Re-Prep? Y / N 

Prep Analyst: Gabriel D. Wagner{opw 

Prep Date: 6/16/2011 

Batch: --------

Balance: 

Prep QASS / NCR? Y / N 

Balance: 
Matrix Class: liquid Prep Dept: RS 

Samp / Prep / LablD / ac I Dish I !nit Alq Fin Alq I Prep Basis I Standards· I Prep Noles 
Num Num Type No. 

ml ml 

1118005-1 SMP 200 200 Unfiltered S1 

2 1 1118005-2 SMP 200 200 Unfiltered S1 

3 1 1118005-3 SMP 200 200 Unfiltered S1 

4 1 1118005-4 SMP 200 200 Unllltered S1 

5 1 1118005-5 SMP 200 200 Unfiltered S1 

6 1 1118005-6 SMP 200 200 Unfiltered S2 

7 1 1118005-7 SMP 200 200 Unfiltered S2 

8 1 1118005-8 SMP 200 200 Unfiltered S2 

9 1 1118005-9 SMP 200 200 Unfiltered S2 

10 1 1118005-10 SMP 200 200 Unfiltered S2 

Comments t~i¥7i,; 
@ross alpha and beta zero mass efficiency. Direct spike. onto planchel along with concentrated HN03. 

~,taflb &hi 9:-o~O __ _ 
Spiked By: __ ~..,..,,.-x----

Witnessed By: ---=--·~......,1------

J12036 
-- -·-·----

Except where otherwise noted, all rea 

Dale: 61/{~/ (1 

Date: t.f/%40/ 
-~~1U111!.(ili~l~Jj~-~~ij~lWt~Jl,{if4~!~ 
Sain# Nuclide SolnlD PreE! Cone Units PreE! Date Aliguot Units PiE!el ID 

S1 Sr-90 777.3020.11 4,268.831 DPMlml 06/16111 1 ml RS-005 

S2 Th-230 853.3020.89 1,166.342 DPMlml 06116/11 5 ml RS-009 

t~miimimi,,mmi-,"U ~. Ji!"~ \.Z:Y~, •,· ,I< ~-' ,...,= .. ,. 

lied in accordance with the specifications of the preparation methods associated with this batch. 

Review Date: 

-- - ~--~:~ ~ _-] 

N'. ///U.z 
~-lffP?J 

Page 1 of 1 

Date Printed: 

GAB Bench Sheet ALS Environmental -- FC 
LIMS Version: 6.495 

Supersedes:_....,'-/-~-------------

6/16/2011 15:50 
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Sr-90 BETA 

OUTLIER TEST 

Beta Relative % diff. 
FILE DET SAMPLE ID CPM from mean 

ABC0621 F C3(11) 1118005-1 3650.0 1.94% 
ABC0621 G C3(11) 1118005-2 3736 0.37% 
ABC0621 H C3(11) 1118005-3 3676.67 1.22% 
ABC0621 I C3(11) 1118005-4 3757.67 0.95% 
ABC0621 J C3( 11) 1118005-5 3790.67 1.84% 

Mean of all five planchets: 
Average= 3722.20 Upper 
Std dev= 57.927 Lower 

2 Std Dev= 115.85 

Within acceetabiliti range 
YES 
YES 
YES 
YES 
YES 

Acceptability range 
3838.05 
3606.35 

Sample 1118005-1 rejected as outlier. 

Criteria: Potential outliers fall outside acceptability range; which is the mean of all 
five measurements +/- 2 std dev per the Grubbs statistical test. 

R:\INST\GFP\OUTLIERS AND IGVs\1118005_ALPHA.BETA_OUTLIER_06.21.11 

· Outlier? 
OUTLIER! 

NO 
NO 
NO 
NO 

Relative range 
+/- 3.11% 

3.11% 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 
C3 

Unit Type: LB4100 -C 

Counting Unit ID: Magenta 

High Voltage Mode: Simultaneous 

Application Revision: 
Application Version: Standard 

Rev.12/01/08 JCP 

Count 
Sample End 

ID Date & Time 
1118005-1 6/21/2011 9:59 

Data file name: ABC0621F 

Batch ID: SR90 OUTLIER TEST 

Count Preset (m): 3 
Batch Ended: 6/21/2011 9:59 

Count Resid. 
Dur. Mass Gross 
(min) (mg) CPM 
3.00 0.0 2.667 

Background logfile: BKGABW 

Dale of 8kg. Cal: 6/16/2011 

Alpha efficiency logHle: Am·241R-06/10 Alpha prog. logJile: n/a 

Alpha attenuation callbration: AAM0611/12/14 Alpha prog. attenuation: n/a 
Beta efficiency logllle: Sr-89-06/11 Bela prog. logfile: n/a 

Beta attenuation calibration: ASR0610/0S11 Beta prog. attenuation: n/a 

Alpha Activity 
Bkg. b>a xtlk Base Base Progeny Progeny Gross 
CPM CPM Elf Car.Fact. Elf Car.Fact. CPM 

I 0.064 I e.391 I 0.2100 I 1.141 I n/a I n/a 3650.000 I 

Page 1 al 1 

Bkg. a>b xtlk 
CPM CPM 
1.727 0.7233 I 

Alpha Attenuation Callbratlon 

y = b'm"(a·(mass·xO)) 

Alpha b= 1.14100 

0.99380 

0.9950 

XO= 0.0000 

Alpha lo Bela X-lalk 

! = b •m "-mass 

a ->b xtalk b= 0.2779 

a ->b xtalk m= 1.0004 

Beta Activity 
Base Base 

Elf Car.Fact. 
o.4112 I 1.068 I 

Beta Attenuallon Calibration 

y = b·m 11 (a'(mass·xO)l 

Beta b= 1.0680 

m= 0.9990 

•= 0.9920 

xO::: 0.0000 

Bela lo Alpha X-lalk 

y = b'mass + m 

b ->a xtalk b= -1.05E·05 

b->a xtalk m= 0.0023 

Progeny Progeny 
Elf Car.Fact. 
n/a I n/a 

~t1\11 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 

C3 

Unit Type: L84100 -C 
Counting Unit ID: Magenta 

High Voltage Mode: Simultaneous 
Application Revision: 

Application Version: Standard 

Rev.12/01/08 JCP 

Count 
Sample End 

ID Date & Time 
1118005-2 6/21/2011 10:03 

Data file name: ABC0621 G 

Batch ID: SR90 OUTLIER TEST 
Count Preset {m): J 

Batch Ended: 6/21'2.01110:03 

Count Resid. 

Dur. Mass Gross 
(min) (mg) CPM 
3.00 o.o 4.333 

Background lognle: BKGABW 

Date of 8kg. Cal: 6/16/2011 
Alpha efliciency logfile: Am-241R-06/10 Alpha prog. logfile: n(a 

Alpha attenuation calibration: AAM0611/12/14 Alpha prog. attenuation: n/a 

Beta emciency. logrile: Sr-89·06/11 Beta prog. logfile: n/a 

Beta attenuation calibration: ASR0610/0611 Beta prog. attenuation: n/a 

Alpha Activity 

Bkg. b>a xtlk Base Base Progeny Progeny Gross 
CPM CPM Eff Cor.Fact. Elf Cor_Fact. CPM 

1 o.os4 1 8.589 1 0.2190 1 1.141 I n/a I n/a 3736.ooo 1 

Page 1 ol 1 

Bkg. a>b xtlk 
CPM CPM 
1.727 1.1864 I 

Alpha Attenuation Callbrallon I Beta Attenuation Callbrallon 

y = b'm"(a-(mass·xO)} 

Alpha b= 1.14100 

m= 

a= 

xO::: 

0.99380 

0.9950 

0.0000 

Alpha to Beta X-lalk 

y = b 'm"-mass 

a ->b x1alk b= 0.2n9 

a->b xtalkm= 1.0004 

Beta Activity 

Base Base 
Eff Cor.Fact. 

0.4712 I 1.068 I 

y-= b'm"(a'(mass·xOJ) 

Beta b= 1.0680 

•= 
XO::: 

0.9990 
0.9920 

0.0000 

Beta to Alpha X-talk 

y =b'mass +m 

b ->a x1alk b= -1.05E-05 

b ->a xtalk m= 0.0023 

Progeny Progeny 
Eff Car.Fact. 
n/a I n/a 

~ 
~\1,th' 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 

C3 

Unit Type: LB4100 -C 
Counting Unit ID: Magenta 

High Voltage Mode: Simultaneous 

Application Revision: 
Application Version: Standard 

Rev.12/01/08 JCP 

Count 
Sample End 

ID Date & Time 

1118005-3 6/21/2011 10:07 

Data file name: ABC0621 H 

Batch ID: SR90 OUTLIER TEST 
Count Preset {m): 3 

2 Balch Ended: 6/211201110:07 

Count Resid. 

Dur. Mass Gross 
(min) (mg) CPM 
3.00 o.o 2.667 

Background logfile: BKGABW 

Date ol Bkg. Cal: 6/16/2011 
Alpha efficiency logfile: Am-241 R--06/1 O Alpha prog. logfile: nfa 

Alpha attenuation callbrallon: AAM0611/12/14 Alpha prog. attenuation: nla 
Beta efficiency logfile: Sr-89-06/11 Beta prog. logfile: n/a 

Beta attenuation calibration: ASR0610/0611 Beta prog. attenuation: n/a 

Alpha Activity 
Bkg. b>a xtlk Base Base Progeny Progeny Gross 

CPM CPM Eff Cor.Fect. Eff Cor.Fact. CPM 

I 0.064 I 8.452 I 0.2180 I 1.141 I n/a I n/a 3616.661 1 

Page 1 of 1 

Bkg. a>b Xtlk 
CPM CPM 

1.727 0.7233 I 

Alpha Attenuation Callbrallon I Beta Attenuation Callbrallon 

y = b·m 11(a'(mass-xO)) 

Alpha b= 1.14100 

0.993BO 

0.9950 

XO= 0.0000 

Alpha ID Beta X-talk 

y = b •m 11-fflass 

a ->h Xlalk h= 0.2779 

a ->b xtalk m= 1.0004 

Beta Activity 
Base Base 

Eff Cor.Fact. 

o.4112 I 1.068 I 

y = b'm"{a'(mass·xO)) 

Beta b= 1.061JO 

•= 
0.9990 

0.9920 

XO= 0.0000 

Bela lo Alpha X-talk 

_'!. = b"mass + m 
b ~>a Xlalk h= ~1.0SE·OS 

b ->a xtalk m= o.0023 

Progeny Progeny 
Elf Cor.Fact. 
n/a I n/a 

~ 1o\ttln 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 
CJ 

Unit Type: LB4100 -C 

Counting Unit ID: Magenta 

High Voltage Mode: Simultaneous 

Application Revision: 

Application Version: Standard 
Rev.12/01/08 JCP 

Count 
Sample End 

ID Date & Time 
1118005-4 6/21/201110:11 

Dala me name: ABC06211 

Batch ID: SR90 OUTLIER TEST 

Count Preset (m): 3 

2 Batch Ended: 6/21/201110:11 

Count Resid. . 

Dur. Mass Gross 
(min) (mg) CPM 
3.00 0.0 2.000 

Background logfile: BKGABW 

Date of 8kg. Cal: 6/16/2011 

Alpha efficiency logflle: Am-241R--06/10 Alpha prog. logfile: n/a 

Alpha attenuation calibration: AAMO&ll/12/14 Alpha prog. attenuation: n/a 
Bela efficiency logfile: Sr-89-06/11 Bela prog. logfile: n/a 

Beta attenuation callbraUon: ASR0610/0611 Bela prog. attenuation: n/a 

Alpha Activity 
Bkg. b>a xtlk Base Base Progeny Progeny Gross 
CPM CPM Ell Cor.Fact. Ell Car.Fact. CPM 

I 0.064 I 8.639 I 0.2180 I 1.141 I nla I nla a157.667 I 

Page 1 of 1 

Bkg. a>b xtlk 
CPM CPM 
1.727 0.5380 I 

Alpha Attenuation Calibration I Bela Atlenuallon Callbratlon 

y = b'm"{a'(mass-xO)) 

Alpha b= 1.14100 

0.99380 

0.9950 

x0= 0.0000 

Alpha to Beta X·talk 

'l = b ·m 11·mass 
a ~>b xtalk b= o.2n9 

a ->b xtalk m= 1.0004 

Beta Activity 
Base Base 
Eff Cor.Fact. 

o.4112 I 1.068 I 

y = b'm 11 (a'(mass-xO)) 

Bela b= 1.0680 

0.9990 

0.9920 

XO= 0.0000 

Beta to Alpha X~talk 

y_ = b'mass + m 

b->a xtAlk b= ~1.05E·05 

b ->a xtalk m= 0.0023 

Progeny Progeny 
Ell Cor.Fact. 
nla I nla 

{\-v't\ll 
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PAI - Gas Flow Proportional Sample Analysis LB4100-C 

Del. 
ID 
C3 

Unit Type: LB4100 ·C 

Counting Unit ID: Magenta 

High Voltage Mode: Simultaneous 

Application Revision: 

Application Version: Standard 

Rev.12/01/08 JCP 

Count 
Sample End 

ID Date & Time 
1118005-5 6/21/201110:15 

2 

Data lile name: ABC0621 J 

Balch ID: SR90 OUTLIER TEST 

Count Preset (m): 3 

Balch Ended: 6/21/201110:15 

Count Resid. 
Dur. Mass Gross 
(min) (mg) CPM 
3.00 0.0 2.667 

Background logfile: BKGABW 

Date of Bkg. Cal: 6/16/2011 

Alpha efficiency logfile: Am-241R-06/10 Alpha prog. logme: n/a 

Alpha attenuation calibration: AAMD611/12/14 Alpha prog. attenuation: n/a 
Beta efficiency logffle: Sr-89-06/11 Beta prog. logfile: n/a 

Beta attenuation calibration: ASR0610/0611 Beta prog. attenuaUon: n/a 

Alpha Activity 
Bkg. b>a xtlk Base Base Progeny Progeny Gross 
CPM CPM Elf Car.Fact. Eff Car.Fact. CPM 

1 0.064 1 e.11s I o.21eo 1 1.141 1 n/a I n/a 3790.661 I 

Page 1 ol 1 

Alpha Allenuallon Callbratlon I Beta Attenuation Callbratlon 

y = b~m"(a'(mass-xO)) y = b"m"(a'{mass-xO)) 

Alpha b= 1.14100 Beta b= 1.0680 

ffl= 0.99380 m= 0.9990 

•= 0.9950 •= 0.9920 

'°" 0.0000 XO= 0.0000 

Alpha to Bela X•talk Beta lo Alpha X-lalk 

y = b •m 11-mass y = b'mass + m 

a->b xtalk b= 0.2779 b->a xtalk b= -1.05E-05 

El->bxtalk m= 1.0004 b->a xtalk m= 0.0023 

Beta Activity 
Bkg. a>b xtlk Base Base Progeny Progeny 
CPM CPM Elf Car.Fact. Elf Car.Fact. 
1.727 0.7233 I o.4112 I 1.068 I n/a I n/a 

75lR\ 1;q,\\\ 



252 of 328

I 
j. 

I 

I 

~-=·--~-C""'.'.--.-:""":"--=·····=-"""--·=··"'"--=·---=·=-=--=---=·-·--=---~-------~~=====~ . . .. ·-... - .. -,.- __ ., __ -·-·· --· ·""'··--- -

10 Project _q.!._~~'5~, _J4~o_!q_::'5::_:,2_l ~o _ _!....A.l!:M~-1-:::-_lfu/_.::fifi'.l~l~~~'( l~/l'~;tl!:!~ l!'.t,,,_1 _..:)Sh&~vt..,4.ci.Au.C::Q:d __ 
Continued from Page --------- ~ 11 li/t1 

I l I 1 I I I I I I I I l~d&!\11 I I I I I I I I I I I I - ,___ 

Prepare a working dilution of qss, A:rvi-2-41 - ,___ 

- ,___ 

1. Density of } rv1 H (, I , lot# ll-22032- - ,___ 

Mass of lOOmL vol. flask: <oG:,. 4zqi;-ff Balance# \2. 
Mass of flask & 1 OOmL acid: le., J . q 1 o J ~ Balance# 12 ---
Net Mass: lol .c::.,t./o~~ - +--

Density: f. DIS'( j/w.ti - +--

2. Mass of Cl5S- transferred: 
- '--

Mass of empty voa vial: Z-1,350~ Balance# -11._ -~ 

Mass of voa vial & standard: Balance# /'2-
fl I-?-' 

ZG,, <.f?.ft - ,__ 

'$\ Net mass of standard transferred: 5.0750 ~ Mei-
~ ,~ ii 

3. Dilute to final volume: - ,___ 

Mass of vial, standard, & diluent: Y:_'l. 8t>&5 ~ Balance# (2-. - ,___:._ 

Mass of empty voa vial: "2- j. 3S&0:9 Balance# _l_-Z. _ - ----Net mass of new dilution: 21, 4$11,.. - ,___ 

4. Final activity calculation:. ~et'.-. 11 /r /11 
- 1----

( I . 'l(o5 x!D~ f!, )( '20 df.>!1 "f"' .o 1$_0:,-v , . 0 ,s <f ., J .. L 0 ~ -GS I lCo I . 32 ~et- 11/t/1, 
- 1----

1 , e, 1 s. l~"l'f 1 ~ 2.1. <-Is 17} 
65 I !lo I,~~~ dp~ /W\L. - ----

- ----
t,,teL I-<--

I 111,, .. I I I 7 ,, 

I I ~ ~ •• I i,,.,-,!11 ! 
' ' n:r- 11 l C1 \ I\ 

Stnd ID: 955.4095.10 l...,Q ti 
>---- fC,-·:~ I .. I 

,__ I-- Description: Am-241 
Expiration: 11/11/2012 Reverlfication Log 

>---+-
Activity: 55161.33 dpm/ml Analysis Date Initials Expiration Date 

1-.;: I~ 

K: 
..__ ~ 2s Uncertainty: 992.90 dpm/ml 

~ 
Ref. Date: 10/25/2011 - Ref Time: N/A 

Prep Date: 11/8/2011 Prep by: MEL 
''- ' 

- I-
Matrix/Comp. 3M HCI 

. \1l\ \\\ Half Life (y): 4.33E+02 
I I I I I I I 

\~({ . I 

I I 
I i 

' 

I I I I I I I I Continued on Page 
·, 

\\~.~ 
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: / Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

85983-307 
Am-241 5 mL Liquid in Flame Sealed Vial 

Customer: ALS Laboratory Group / Fort Collins 
P.O. No.: 73625, Item I 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352•2837 

www.analyticsinc.com 

This standard radionuclide source was prepared gravimetrically from a master solution, calibrated by 
Eckert & Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide 
purity and calibration were checked by germanium gamma-ray spectrometry and liquid scintillation 
counting. The nuclear decay rate and reference date for this source are given below. Eckert & Ziegler 
Analytics (EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision l, Febrµary, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this source 

~ was produced~iri accordance"vriTh the HPS accreditation requirements. Customers rriay report any concerns 
with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, VA 
22101. 

Isotope 

Am-241 

Half-Life, 
Days 

l.580E+05 

Activity 
(Bq) 

l.96SE+04 

Uncertainty* , % 
Type 

Us U 

0.1 0.9 1.8 

Reference Date 
(12:00 PM EST) 

10/25/2011 

*Uncertainty: U-Relative expanded uncertainty, k = 2. See NIST Technical Note 1291,."Guidelines for Evaluating and Expressing 
the Uncertainty of NIST Measurement Results." 

Comments: 
Impurities: y-impurities < 0.1 %, a-impurities< 0.1 %. 5.13441 g lM HCI solution, carrier free. 

Source Prepared by: ~ ~tJ..jeA.Yt:J.-
M. I. Taskaeva, Radiochemist 

QA Approved: Date: ;lG. Oc., "t. L ( 

J. D. Mccorvey, QA Manager Alternate 

W Single Isotope Certificate, Rev 1 9/28/2009 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



254 of 328

-
·PROJECT 

I .-:71 i : i : : I i i ': : ' i I p '0 ~ A I ! . ; (; /'\i I' ,!l...,' .. : ; I I~ ~::_P-:•:t ~C·~ ~ ~~~)XY~+:.::i-
0

0._J_l\'. -~~~; '"I. !: 1~-,.,_Q: -t"t: ~; J: I : n(1c;J.!J.ll.c:f- ~ i 

I -h-t'~\ .J) I .) - '_)Q ' _: \-~ ,) ' r-'\ l:c.t. (.,, \ ~4..-1.:r\-~_\ _i _i,J_p,_l~-"'- ! Qi\- I I ' I I I • I ' I ' I I I ! ' ' ~ I I ' - : I ' ' I I ~J)_{D_~ i' ~fi)f) !VV\. :L .J ! ; ! : i I I ! \ I ( I I I ! i I ' i \ I 
' 1-llj\ : !' 

1 i \ j I I ! / \ 1 
i \ ' ' ' I i \ \ : : I, \ \ I \ I i : i I : ' I i i i I I I I I \ I I ; i i : I i I 

Signed 

l 
I 
I: ,, 
I 



255 of 328

.. ) 

) 

ANALYTICS fl._So %, 1 f 
~J. 1o-/~!~ 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

69573-307 

Sr-90 5 mL Liquid in Flame Sealed Vial 

i 380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318, U.S.A. 

Phone ( 404) 352·B6n 
Fax (404) 352-2837 

This standard radionuclide source was prepared gravimetrically 
from a calibrated master solution. The master solution was 
calibrated by liquid scintillation counting. 

Radionuclide purity and calibration were . checked by germanium. 
gamma-ray. spectrometry a..Tld liquid scintillation counting. The 
nuclear decay rate and assay date for this source are given 
below. 

ANALYTICS maintains trac;eability to the National Institute of 
Standards and Technology through Measurements Assurance Programs 
as described in USNRC Reg. Guide 4.15, Revision 1. 

ISOTOPE: Sr-90 

ACTIVITY ( dps) : 3. 812 E4 

HALF-LIFE: 28. 79 yea.rs 

C~.LIBRATION DATE: December 2, 2004 12:00 EST 

RELATIVE EXPANDED 
UNCERTAINTY (k=2) : 2. 0% 

Impurities: '}'-impurities .::0.1%. 

5.05960 grams in 0.1.M ECl solution with 30 }Lg/g Sr carrier. 

This source also contains Y-90 in secular equilibrium with sr-~b. 
The Y-90 activity is equal to the Sr-90 activity4 Since Sr-90 
and Y-90 both decay 100% by beta emiss-ion, the total beta 
emission rate for the source is twice the certified Sr-90 
activity. The half-life for Y-90 is 64.08 hours. 

PO NUMBER 71069, Item 1 ..... 

SOURCE PREPARED BY: (\A ~~ ~\~uJ.· ----'---'--==------_;;:..'--,------M. Dimitrova, Radiochemist 

Q A APPROi.TED : 
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LB41 OOC Alpha Attenuation Curve -- Am-241 

WO# 1223001 S ike Information 
Std. ID 955.4095.10 

Mass Range Ref. Date 10/25/2011 
Low 21.0 mg Halflife 433 yrs 
High 156.0 mg Activity 55161.33 dpm/mL 

Vol. 0.1 ml 
Act. Added 5516.13 dpm 

File Detector Sample Mass Count Alpha Beta Count 
ID ID ID lmn\ Date Counts Counts Time 

AAM0606 A1 1223001-3 21 6/11/2017 8:18 10011 2845 8.75 

AAM0611 A2 1223001-3 21 6/11/2017 8:48 10012 2643 8.65 
AAM0610 A3 1223001-3 21 6/10/2017 10:19 10012 2671 8.61 
AAM0610 A4 1223001-3 21 6/10/2017 10:49 10004 2690 8.58 
AAM0610 81 1223001-3 21 6/10/201711:17 10016 2665 8.89 
AAM0610 B2 1223001-3 21 6/10/201711:47 10011 2699 8.87 
AAM0610 B3 1223001-3 21 6/10/2017 12:15 10003 2830 8.85 
AAM0610 84 1223001-3 21 6/10/2017 12:47 10009 2817 8.94 
AAM0610 C1 1223001-3 21 6/10/201713:15 10012 2882 8.83 
AAM0610 C2 1223001-3 21 6/10/201713:45 10012 2724 8.67 
AAM0610 C3 1223001-3 21 6/10/2017 14:14 10007 2821 8.82 
AAM0610 C4 1223001-3 21 6/10/2017 14:42 10012 2622 8.62 
AAM0610 D1 1223001-3 21 6/10/2017 15:12 10012 2751 9.08 
AAM0610 D2 1223001-3 21 6/10/2017 15:40 10006 2724 8.96 
AAM0611 D3 1223001-3 21 6/11/2017 7:21 10014 2651 8.89 
AAM0611 D4 1223001-3 21 6/11/2017 7:49 10010 2611 8.75 
AAM0611 A1 1223001-2 22.1 6/11/17 8:48 10005 2949 9.30 
AAM0610 A2 1223001-2 22.1 6/10/2017 10:20 10011 2646 9.4 
AAM0610 A3 1223001-2 22.1 6/10/2017 10:50 10010 2806 9.32 
AAM0610 A4 1223001-2 22.1 6/10/201711:18 10006 2746 9.25 
AAM0610 81 1223001-2 22.1 6/10/201711:47 10010 2636 9.33 
AAM0610 B2 1223001-2 n.1 6/10/201712:16 10015 2861 9.74 
AAM0610 B3 1223001-2 22.1 6/10/2017 12:48 10015 2791 9.70 
AAM0610 B4 1223001-2 22.1 6/10/201713:16 10010 2876 9.68 
AAM0610 C1 1223001-2 22.1 6/10/201713:45 10006 2702 9.18 
AAM0610 C2 1223001-2 22.1 6/10/2017 14:14 10006 2799 9.28 
AAM0610 C3 1223001-2 22.1 6/10/2017 14:43 10005 2730 9.30 
AAM0610 C4 1223001-2 22.1 6/10/2017 15:12 10003 2871 9.51 
AAM0610 D1 1223001-2 22.1 6/10/2017 15:41 10015 2849 9.62 
AAM0611 D2 1223001-2 22.1 6/11/20177:21 10018 2715 9.57 
AAM0611 D3 1223001-2 22.1 6/11/20177:50 10007 2667 9.43 
AAM0611 D4 1223001-2 22.1 6/11/2017 8:19 10015 2640 9.44 
AAM0610 A1 1223001-1 23.3 6/10/201710:21 10002 2654 10.60 
AAM0610 A2 1223001-1 23.3 6/10/17 10:51 AM 10011 2636 10.64 
AAM0610 A3 1223001-1 , 23.3 6/10/201711:19 10005 2838 10.81 
AAM0610 A4 1223001-1 23.3 6/10/201711:48 10011 2832 10.47 
AAM0610 81 1223001-1 23.3 6/10/201712:18 10000 2784 10.99 
AAM0610 B2 1223001-1 23.3 6/10/2017 12:49 10006 2895 11.14 
AAM0610 B3 1223001-1 23.3 6/10/2017 13:17 10010 2836 10.89 
AAM0610 84 1223001-1 23.3 6/10/2017 13:47 10014 2885 10.89 
AAM0610 C1 1223001-1 23.3 6/10/2017 14:15 9999 2813 10.41 
AAM0610 C2 1223001-1 23.3 6/10/2017 14:44 10004 2876 10.68 
AAM0610 C3 1223001-1 23.3 6/10/2017 15:13 10003 2818 10.75 
AAM0610 C4 1223001-1 23.3 6/10/2017 15:42 10011 2874 10.93 
AAM0611 D1 1223001-1 23.3 6/11/2017 7:23 10003 2691 10.92 
AAM0611 D2 1223001-1 23.3 6/11/2017 7:51 10000 2655 10.76 
AAM0611 D3 1223001-1 23.3 6/11/2017 8:20 10003 2648 10.68 
AAM0611 D4 1223001-1 23.3 6/11/2017 8:50 10020 2739 10.89 

l:\Oprtns\RAD\lNSnGFP\Calibration\LB41 OOC\2017 _ Calibration Data\GAB_attenuation_06.10.17 

Alpha Beta Base Alpha 
CPM CPM Eff. 

1144.0363 323.7069 0.2015 

1157.3626 304.2131 0.2221 
1162.7379 308.7107 0.2101 
1165.8844 311.9878 0.2068 
1106.5682 298.1620 0.1965 
1128.5189 302.6341 0.2192 
1130.1985 318.2290 0.2040 
1119.4749 313.5097 0.2008 
1133.7518 324.8473 0.2054 
1154.6746 312.5279 0.2232 
1134.4845 318.2013 0.2134 
1121.3439 301.2793 0.2042 
1102.5482 301.3596 0.1946 
1116.6541 302.4109 0.2166 
1126.2632 296.5352 0.2056 
1113.8990 296.7930 0.1996 
1075.7285 315.6608 0.2015 
1064.9060 280.1534 0.2221 
1073.9383 299.5630 0.2101 
1081.6467 295.3329 0.2068 
1072.7922 280.9165 0.1965 
1028.1171 292.0872 0.2192 
1032.3902 286.1870 0.2040 
1033.9909 295.5164 0.2008 
1089.8682 292.7955 0.2054 
1078.1208 299.9574 0.2232 
1075.7105 291.9084 0.2134 
1051.6992 298.9957 0.2042 
1040.9653 294.5398 0.1946 
1046.7260 282.0921 0.2166 
1061.0167 281.1558 0.2056 
1060.8100 278.0540 0.1996 
943.5069 248.9414 0.2015 

940.78946 246.4084 0.2221 
925.4359 261.0247 0.2101 
956.0775 268.9551 0.2068 
909.8271 251.7082 0.1965 
928.0877 258.2243 0.2192 
919.1079 258.8774 0.2040 
919.4592 263.3309 0.2008 
960.4087 268.6809 0.2054 
936.5921 267.6294 0.2232 
930.4156 260.4995 0.2134 
915.7785 260.0490 0.2042 
915.9306 244.8146 0.1946 
929.2810 245.1402 0.2166 
936.4395 246.2751 0.2056 
920.0092 249.9082 0.1996 

Attenuation Equationy=b .. m"(a*(x~xO 
b = 0.8949 

m = 0.9914 
a= 0.9119 
XO 21.448 

% Diff_M~- = 14.9% 

Decay Corr.Act Alpha EFF Alpha Att. 
addeddnrniml Actual Fitted EFF 

5466.64 0.2093 0.1810 
5466.64 0.2117 0.1995 
5466.66 0.2127 0.1887 
5466.66 0.2133 0.1857 
5466.66 0.2024 0.1765 
5466.66 0.2064 0.1968 
5466.66 0.2067 0.1832 
5466.66 0.2048 0.1803 
5466.66 0.2074 0.1845 
5466.66 0.2112 0.2004 
5466.66 0.2075 0.1916 
5466.66 0.2051 0.1834 
5466.66 0.2017 0.1748 
5466.66 0.2043 0.1945 
5466.64 0.2060 0.1846 
5466.64 0.2038 0.1792 
5466.64 0.1968 0.1794 
5466.66 0.1948 0.1977 
5466.66 0.1965 0.1871 
5466.66 0.1979 0.1841 
5466.66 0.1962 0.1749 
5466.66 0.1881 0.1952 
5466.66 0.1889 0.1816 
5466.66 0.1891 0.1788 
5466.66 0.1994 0.1829 
5466.66 0.1972 0.1987 
5466.66 0.1968 0.1900 
5466.66 0.1924 0.1818 
5466.66 0.1904 0.1733 
5466.64 0.1915 0.1928 
5466.64 0.1941 0.1830 
5466.84 0.1941 0.1777 
5466.66 0.1726 0.1777 
5466.66 0.1721 0.1959 
5466.66 0.1693 0.1853 
5466.66 0.1749 0.1824 
5466.66 0.1664 0.1733 
5466.68 0.1698 0.1933 
5466.66 0.1681 0.1799 
5466.66 0.1682 0.1771 
5466.66 0.1757 0.1812 
5466.66 0.1713 0.1969 
5466.66 0.1702 0.1882 
5466.66 0.1675 0.1801 
5466.64 0.1675 0.1716 
5466.64 0.1700 0.1910 
5466.64 0.1713 0.1813 
5466.64 0.1683 0.1760 

Actual/Fit 
Ratio 

0.8647 
0.9421 
0.8871 
0.8708 
0.8718 
0.9535 
0.8861 
0.8806 
0.8894 
0.9490 
0.9234 
0.8940 
0.8665 
0.9522 
0.8962 
0.8797 
0.9117 
1.0151 
0.9522 
0.9305 
0.8915 
1.0377 
0.9617 
0.9452 
0.9173 
1.0076 
0.9655 
0.9450 
0.9099 
1.0071 
0.9431 
0.9158 
1.0297 
1.1383 
1.0946 
1.0429 
1.0413 
1.1388 
1.0702 
1.0530 
1.0312 
1.1490 
1.1059 
1.0751 
1.0244 
1.1238 
1.0586 
1.0460 

Cross--Talk Equation y:=::b*m"~x 
b = 0.2414 

m = 0.9990 

% Diff Max.= 16.0% 

Obs Fitted I %Diff. a>PXTll a>BXTlk %Diff. 
Atten Fact. Atten Fact. Actual Fitted 

1.0386 0.8980 1.3.5% 0.2830 0.2463 13.0% 

0.9532 0.8980 5.1>% 0.2629 0.2463 6.3% 
1.0124 0.8980 11.3% 0.2655 0.2463 . 7.2% 
1.0313 0.8980 12.9% 0.2676 0.2463 . 8.0% 
1.0301 0.8980 12.:8% 0.2694 0.2463 66% 
0.9418 0.8980 4.6% 0.2682 0.2463 8.2% 
1.0134 0.8980 11.4% 0.2816 0.2463 12.5% 
1.0198 0.8980 11.9% 0.2801 0.2463 12.1% 
1.0097 0.8980 11.1% 0.2865 0.2463 14.0% 
0.9463 0.8980 5.1% 0.2707 0.2463 9.0% 
0.9725 0.8980 7.7% 0.2805 0.2463 12.2% 
1.0045 0.8980 10.6% 0.2687 0.2463 8.3% 
1.0364 0.8980 13.4% 0.2733 0.2463 9.9% 
0.9431 0.8980 4.8% 0.2708 0.2463 9.1% 
1.0021 0.8980 10.4% 0.2633 0.2463 6.5% 
1.0209 0.8980 12.0% 0.2664 0.2463 7.6% 
0.9766 0.8903 8.8% 0.2934 0.2465 16.0% 
0.8771 0.8903 -1.5% 0.2631 0.2465 6.3% 
0.9350 0.8903 4.8% 0.2789 0.2465 11.6% 
0.9568 0.8903 6.9% 0.2730 0.2465 9.7% 
0.9987 0.8903 10.9°/o 0.2619 0.2465 5,8% 
0.8580 0.8903 -3.8% 0.2841 0.2465 13.2% 
0.9257 0.8903 3,8% 0.2772 0.2465 11.1% 
0.9420 0.8903 5.5% 0.2858 0.2465 13,7% 
0.9706 0.8903 8.3% 0.2687 0.2465 8.2% 
0.8836 0.8903 -0.8% 0.2782 0.2465 11.4°/o 
0.9221 0.8903 3.4% 0.2714 0.2465 0.1% 
0.9421 0.8903 5.5% 0.2843 0.2465 13.3% 
0.9785 0.8903 9.0% 0.2829 0.2465 12.9% 
0.8840 0.8903 -0,7% 0.2695 0.2465 8.5% 
0.9440 0.8903 5.7% 0.2650 0.2465 7.0% 
0.9722 0.8903 8.4% 0.2621 0.2465 5.9%' 
0.8565 0.8820 -3.0% 0.2638 0.2468 6.4(%~ 
0.7749 0.8820 -13,8% 0.2619 0.2468 5.8% 
0.8057 0.8820 -9.5% 0.2821 0.2468 12.5% 
0.8457 0.8820 -4.3% 0.2813 0.2468 12.3% 
0.8470 0.8820 -4.1% 0.2767 0.2468 10.8% 
0.7745 0.8820 -13.9% 0.2782 0.2468 11.3% 
0.8242 0.8820 -7.0% 0.2817 0.2468 12.4% 
0.8376 0.8820 -5.3% 0.2864 0.2468 13.6% 
0.8553 0.8820 -3.1% 0.2798 0.2468 11.8% 
0.7676 0.8820 -14.9% 0.2857 0.2468 13.6% 
0.7976 0.8820 -10.6% 0.2800 0.2468 11.8% 
0.8204 0.8820 -7.5% 0.2840 0.2468 13.1% 
0.8610 0.8820 -2.4% 0.2673 0.2468 7.7% 
0.7848 0.8820 -12.4% 0.2638 0.2468 6.4% 
0.8332 0.8820 -5.9%' 0.2630 0.2468 6.1% 
0.8432 0.8820 -4.6% 0.2716 0.2468 9.1% 
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LB41 DOC Alpha Attenuation Curve -- Am-241 

WO# 1223001 S ike Information Attenuation Eguationy=b'-m"'(a*(x-xO) Cross-Talk Equation y=b*m"-x 
Std. ID 955.4095.10 b = 0.8949 b = 0.2414 

Mass Range Ref. Date 10/25/2011 m = 0.9914 m = 0.9990 
Low 21.0 mg Halflife 433 yrs a= 0.9119 

High 156.0 mg Activity 55161.33 dpm/ml XO 21.448 
Vol. 0.1 ml 

Act. Added 5516.13 ciPrn % Diff Max. :; _ _14.9% % Diff Max.= 16.0% 

File Detector Sample Mass Count Alpha Beta Count Alpha Beta Base Alpha Decay Corr.Act. Alpha EFF AlphaAtt. Actual/Fit Obs Fitted I % Diff. a>BXTI~ a>~XTl % Diff. 
ID ID ID Imo\ Date Counts Counts Time CPM CPM Elf. addeddnm/mL Actual Fitted EFF Ratio Atten Fact. Atten Fact. Actual Fitted 

AAM0610 A1 1223001-9 46.1 6/10/2017 15:14 10002 2574 11.46 872.6969 223.1713 0.2015 5466.66 0.1596 0.1487 0.9312 0.7923 0.7377 6.9% 0.2557 0.2523 1.3% 
AAM0610 A2 1223001-9 46.1 6/10/17 3:43 PM 10007 2535 11.55 866.31293 218.1445 0.2221 5466.66 0.1585 0.1638 1.0339 0.7135 0.7377 -3.4% 0.2518 0.2523 -0.2% 
AAM0611 A3 1223001-9 46.1 6/11/2017 7:23 10013 2549 11.38 879.7810 222.4795 0.2101 5466.64 0.1609 0.1550 0.9631 0.7660 0.7377 3.7% 0.2529 0.2523 0.2% 
AAM0611 A4 1223001-9 46.1 6/11/2017 7:51 10006 2477 11.03 907.0793 223.0374 0.2068 5466.64 0.1659 0.1526 0.9194 0.8024 0.7377 8.1% 0.2459 0.2523 -2.6% 
AAM0611 B1 1223001-9 46.1 6/11/2017 8:21 10002 2626 11.67 856.9784 223.4084 0.1965 5466.64 0.1568 0.1450 0.9247 0.7978 0.7377 7.5% 0.2607 0.2523 3.2% 
AAM0611 B2 1223001-9 46.1 .• 6/11/2017 8:50 10016 2493 11.51 870.0828 214.9443 0.2192 5466.64 0.1592 0.1617 1.0160 0.7261 0.7377 -1.6% 0.2470 0.2523 -2.1% 
AAM0610 B3 1223001-9 46.1 6/10/2017 10:22 10001 2716 11.70 854.7023 230.5918 0.2040 5466.66 0.1563 0.1505 0.9626 0.7664 0.7377 3.7% 0.2698 0.2523 6.5% 
AAM0610 B4 1223001-9 46.1 6/10/2017 10:52 10002 2657 11.82 846.0929 223.1975 0.2008 5466.66 0.1548 0.1481 0.9571 0.7708 0.7377 4.3% 0.2638 0.2523 4.4% 
AAM0610 C1 1223001-9 46.1 , . 6/10/2017 11 :20 10005 2594 11.43 875.2181 225.4066 0.2054 5466.66 0.1601 0.1515 0.9465 0.7795 0.7377 5.4% 0.2575 0.2523 2.0% 
AAM0610 C2 1223001-9 46.1 6/10/2017 11 :49 10007 2687 11.53 867.7978 231.3852 0.2232 5466.66 0.1587 0.1647 1.0373 0.7112 0.7377 -3.7% 0.2666 0.2523 5.4% 
AAM0610 C3 1223001-9 48.1 8/10/2017 12:18 10011 2478 11.52 868.9144 213.4642 0.2134 5466.66 0.1589 0.1574 0.9905 0.7448 0.7377 1.0% 0.2457 0.2523 -2.7% 
AAM0610 C4 1223001-9 46.1 6/10/2017 12:49 10007 2592 11.53 867.7688 221.9079 0.2042 5466.66 0.1587 0.1506 0.9490 0.7774 0.7377 5.1% 0.2557 0.2523 1.3% 
AAM0610 D1 1223001-9 48.1 6/10/2017 13:18 10007 2559 11.92 839.4184 213.0672 0.1946 5466.66 0.1536 0.1436 0.9349 0.7891 0.7377 8.5% 0.2538 0.2523 0.8% 
AAM0610 D2 1223001-9 46.1 6/10/201713:48 10004 2573 11.70 854.9557 218.3075 0.2166 5466.66 0.1564 0.1598 1.0217 0.7220 0.7377 -2.2% 0.2553 0.2523 1.2'%, 
AAM0610 03 1223001-9 46.1 6/10/2017 14:17 10002 2741 11.74 851.7881 231.8103 0.2056 5466.66 0.1558 0.1517 0.9734 0.7579 0.7377 2.7% 0.2721 0.2523 7.3% 
AAM0610 04 1223001-9 46.1 6/10/2017 14:46 10014 2557 11.79 849.2629 215.2717 0.1996 5466.66 0.1554 0.1473 0.9478 0.7783 0.7377 5.2% 0.2535 0.2523 0.5% 

AAM0610 A1 1223001-10 63.5 6/10/2017 14:47 9999 2584 12.92 773.8384 198.5640 0.2015 5466.66 0.1416 0.1297 0.9163 0.7025 0.6437 8.4% 0.2566 0.2565 0.0% 
AAM0610 A2 1223001-10 63.5 6/10/17 3:16 PM 10006 2500 13.12 762.55844 189.2128 0.2221 5466.66 0.1395 0.1430 1.0249 0.6281 0.6437 -2.5% 0.2481 0.2565 -3,4% 

AAM0610 A3 1223001-10 83.5 6/10/2017 15:44 10009 2685 12.92 774.5944 206.3073 0.2101 5466.66 0.1417 0.1352 0.9545 0.6744 0.6437 4.6% 0.2663 0.2565 3.7% 
AAM0611 A4 1223001-10 63.5 6/11/2017 7:24 10011 2570 12.63 792.5536 201.9518 0.2068 5466.64 0.1450 0.1331 0.9182 0.7011 0.6437 8.2% 0.2548 0.2565 -0,7% 
AAM0611 B1 1223001-10 63.5 6/11/2017 7:53 10001 2555 13.04 766.8569 194.3226 0.1965 5466.64 0.1403 0.1265 0.9017 0.7139 0.6437 9.8% 0.2534 0.2565 -1.2% 
AAM0611 B2 1223001-10 63.5 6/11/2017 8:22 10000 2496 13.15 760.3393 188.1599 0.2192 5466.64 0.1391 0.1411 1.0145 0.6345 0.6437 -1.5% 0.2475 0.2565 -3.7% 
AAM0611 B3 1223001-10 63.5 6/11/2017 8:52 10002 2504 12.85 778.2818 193.3188 0.2040 5466.64 0.1424 0.1313 0.9224 0.6979 0.6437 7.8-% 0.2484 0.2565 -3.3% 
AAM0610 B4 1223001-10 63.5 6/10/2017 10:24 10003 2575 13.13 761.7431 194.5248 0.2008 5466.66 0.1393 0.1293 0.9276 0.6939 0.6437 7.2% 0.2554 0.2565 -0.5% 
AAM0610 C1 1223001-10 63.S 6/10/201710:53 10005 2676 12.96 771.8807 204.9415 0.2054 5466.66 0.1412 0.1322 0.9364 0.6874 0.6437 6.4% 0.2655 0.2565 3.4% 
AAM0610 C2 1223001-10 63.5 6/10/2017 11 :21 10005 2579 12.74 785.2098 200.7743 0.2232 5466.66 0.1436 0.1437 1.0003 0.6435 0.6437 0.0% 0.2557 0.2565 -D.3% 
AAM0610 C3 1223001-10 63.5 6/10/2017 11 :51 10002 2671 13.12 762.2516 201.9423 0.2134 5466.66 0.1394 0.1374 0.9852 0.6534 0.6437 1.5% 0.2649 0.2565 3.2% 

AAM0610 C4 1223001-10 63.5 6/10/2017 12:20 10003 2549 13.01 768.7291 193.0292 0.2042 5466.66 0.1406 0.1314 0.9348 0.6886 0.6437 6.5% 0.2511 0.2565 -2,2% 
AAM0610 D1 1223001-10 63.5 6/10/2017 12:51 10003 2604 13.26 754.2791 194.7661 0.1946 5466.66 0.1380 0.1253 0.9079 0.7090 0.6437 9.2%. 0.2582 0.2565 0.7% 
AAM0610 02 1223001-10 63.5 6/10/2017 13:20 10003 2565 13.36 748.6405 190.3840 0.2166 5466.66 0.1369 0.1394 1.0181 0.6323 0.6437 -1.8% 0.2543 0.2565 -0.9% 
AAM0610 D3 1223001-10 63.5 6/10/2017 13:49 10000 2755 13.36 748.3320 204.5476 0.2056 5466.66 0.1369 0.1323 0.9668 0.6658 0.6437 3.3% 0.2733 0.2565 '.6,1%· 
AAM0610 04 1223001-10 63.5 6/10/2017 14:18 9999 2543 13.29 752.2692 189.7399 0.1996 5466.66 0.1376 0.1285 0.9337 0.6894 0.6437 6.6% 0.2522 0.2565 -1'.794 
AAM0610 A1 1223001-12 93.6 6/10/2017 13:52 10009 2373 15.97 626.6596 147.1551 0.2015 5466.66 0.1146 0.1025 0.8938 0.5689 0.5085 10.6% 0.2348 0.2640 -12A%:, 
AAM0610 A2 1223001-12 93.6 6/10/201714:21 10003 2318 15.93 627.8407 144.1756 0.2221 5466.66 0.1148 0.1129 0.9834 0.5171 0.5085 1.7% 0.2296 0.2640 -15.0% 
AAM0610 A3 1223001-12 93.6 6/10/17 2:50 PM 10008 2500 15.9 629.33796 155.7227 0.2101 5466.66 0.1151 0.1068 0.9280 0.5479 0.5085 7.2% 02474 0.2640 -6.7% 
AAM0610 A4 1223001-12 93.6 6/10/201715:18 10002 2510 15.79 633.3559 157.4294 0.2068 5466.66 0.1159 0.1052 0.9077 0.5602 0.5085 9.2% 0.2486 0.2640 -6.2% 
AAM0610 B1 1223001-12 93.6 6/10/201715:48 10011 2431 16.31 613.7042 147.4367 0.1965 5466.66 0.1123 0.0999 0.8901 0.5713 0.5085 11.0% 0.2402 0.2640 -9.9% 
AAM0611 B2 1223001-12 93.6 6/11/2017 7:28 10003 2473 16.26 615.0737 150.4410 0.2192 5466.64 0.1125 0.1115 0.9907 0.5133 0.5085 0.9% 0.2446 0.2640 -8.1}% 

AAM0611 83 1223001-12 93.6 6/11/2017 7:56 10000 2500 16.16 618.7279 153.1580 0.2040 5466.64 0.1132 0.1037 0.9165 0.5548 0.5085 . 8.3% 0.2475 0.2640 -6.7% 

AAM0611 84 1223001-12 93.6 6/11/2017 8:26 10007 2534 16.47 607.4896 152.2645 0.2008 5466.64 0.1111 0.1021 0.9188 0.5534 0.5085 8.1% 0.2506 0.2640 -5.3% 
AAM0611 C1 1223001-12 93.6 6/11/2017 8:55 10001 2603 16.01 624.5621 161.0459 0.2054 5466.64 0.1142 0.1044 0.9142 0.5562 0.5085 8.6"k 0.2579 0.2640 -2.4% 

AAM0610 C2 1223001-12 93,6 6/10/2017 10:26 10005 2468 15.97 626.3752 152.8808 0.2232 5466.66 0.1146 0.1135 0.9906 0.5134 0.5085 0.9% 0.2441 0.2640 , .. e.2% 
AAM0610 C3 1223001-12 93.6 6/10/2017 10:56 10003 2398 16.08 621.9811 147.4894 0.2134 5466.66 0.1138 0.1085 0.9538 0.5332 0.5085 4.6"/, 0.2371 0.2640 "1-1:4% 
AAM0610 C4 1223001-12 93.6 6/10/2017 11 :24 10001 2469 15.99 625.3124 151.5120 0.2042 5466.66 0.1144 0.1038 0.9078 0.5602 0.5085 9.2% 0.2423 0.2640 '-9.0% 
AAM0610 01 1223001-12 93.6 6/10/201711:55 10002 2494 16.71 598.4687 147.6379 0.1946 5466.66 0.1095 0.0990 0.9039 0.5626 0.5085 9.6"h 0.2467 0.2640 -7.0% 
AAM0610 02 1223001-12 93.6 6/10/2017 12:24 10000 2570 16.97 589.1882 149.8367 0.2166 5466.66 0.1078 0.1101 1.0219 0.4976 0.5085 -2.2% 0.2543 0.2640 -3.8% 
AAM0610 03 1223001-12 93.6 6/10/2017 12:55 10001 2677 16.75 596.9036 158.1559 0.2056 5466.66 0.1092 0.1045 0.9575 0.5311 0.5085 4.2% 0.2650 0.2640 0.3% 

AAM0610 04 1223001-12 93.6 6/10/2017 13:23 10003 2356 16.31 613.2037 142.8443 0.1996 5466.66 0.1122 0.1015 0.9048 0.5620 0.5085 9.5% 0.2329 0.2640 -13.3% 
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LB4100C Alpha Attenuation Curve -- Am-241 

WO# 1223001 S ike Information 
Std. ID 955.4095.10 

Mass Range Ref. Date 10/25/2011 
Low 21.0 mg Halflife 433 yrs 
High 156.0 mg Activity 55161.33 dpm/mL 

Vol. 0.1 ml 
Act. Added 5516.13 dpn, 

File Detector Sample Mass Count Alpha Beta Count 
ID ID ID /ma\ Date Counts Counts Time 

AAM0610 A1 1223001-13 95.2 6/10/2017 13:23 10008 2609 16.96 
AAM0610 A2 1223001-13 95.2 6/10/201713:53 10012 2579 17.04 
AAM0610 A3 1223001-13 95.2 6/10/17 2:22 PM 10004 2607 16.8 
AAM0610 A4 1223001-13 95.2 6/10/2017 14:51 10000 2655 16.81 
AAM0610 B1 1223001-13 95.2 6/10/2017 15:20 10005 2616 17.09 
AAM0610 B2 1223001-13 95.2 6/10/2017 15:49 10001 2780 17.76 
AAM0611 B3 1223001-13 95.2 6/11/2017 7:29 10001 2696 17.19 
AAM0611 B4 1223001-13 95.2 6/11/2017 7:58 10007 2700 17.34 
AAM0611 C1 1223001-13 95.2 6/11/2017 8:26 10002 2721 16.67 
AAM0611 C2 1223001-13 95.2 6/11/2017 8:56 10003 2635 16.79 
AAM0610 C3 1223001-13 95.2 6/10/2017 10:28 10005 2598 17.32 
AAM0610 C4 1223001-13 95.2 6/10/2017 10:57 10007 2727 17.07 
AAM0610 01 1223001-13 95.2 6/10/2017 11 :26 10003 2595 17.68 
AAM0610 02 1223001-13 95,2 6/10/2017 11 :55 10006 2507 17.33 
AAM0610 03 1223001-13 95.2 6/10/2017 12:24 10001 2756 17.26 
AAM0610 04 1223001-13 95.2 6/10/201712:55 10003 2691 17.25 
AAM0610 A1 1223001-14 : , :116.1 6/10/2017 12:57 10002 2612 18.71 
AAM0610 A2 1223001-14 116.1 6/10/2017 13:25 10011 2655 18.99 
AAM0610 A3 1223001-14 116.1 · 6/10/171:55 PM 10001 2611 18.82 
AAM0610 A4 1223001-14 116.1 6/10/2017 14:24 10001 2709 18.61 
AAM0610 B1 1223001-14 116.1 6/10/201714:53 10002 2676 19.47 
AAM0610 B2 1223001-14 116.1 6/10/201715:22 10004 2675 19.45 
AAM0610 B3 1223001-14 116.1 6/10/2017 15:51 10001 2726 19.22 
AAM0611 B4 1223001-14 116.1 6/11/20177:31 9999 2737 19.13 
AAM0611 C1 1223001-14 116.1 6/11/177:59 AM 10003 2777 18.41 
AAM0611 C2 1223001-14 116.1 6/11/2017 8:28 10005 2749 18.74 
AAM0611 C3 1223001-14 116.1 6111/2017 8:58 10001 2677 16.59 
AAM0610 C4 1223001-14 116.1 6/10/2017 10:30 10003 2757 19.00 
AAM0610 01 1223001-14 116.1 6/10/2017 11:00 10000 2689 19.81 
AAM0610 02 1223001-14 116.1 6/10/2017 11:28 10002 2665 19.63 
AAM0610 03 1223001-14 116.1 6/10/2017 11:57 10002 2861 19.46 
AAM0610 04 1223001-14 116.1 6/10/2017 12:26 10006 2675 19.38 
AAM0610 A1 1223001-16 134.2 6/10/2017 12:31 10001 2902 24.23 
AAM0610 A2 1223001-16 134.2 6/10/2017 13:03 10004 2990 25.18 
AAM0610 A3 1223001-16 134.2 6/10/201713:31 10005 2997 24.25 
AAM0610 A4 1223001-16 134.2 6/10/201714:00 10000 2983 23.88 
AAM0610 81 1223001-16 134.2 6/10/201714:30 10000 2959 24.65 
AAM0610 B2 1223001-16 134.2 6/10/201714:59 10001 3107 25.49 
AAM0610 B3 1223001-16 134.2 6/10/2017 15:27 10002 3169 24.85 
AAM0610 B4 1223001-16 134.2 6/10/2017 15:57 10003 3144 25.08 
AAM0611 C1 1223001-16 134.2 6/11/17 7:36 AM 10004 2990 23.88 
AAM0611 C2 1223001-16 134.2 6/11/2017 8:04 10005 3103 24.11 
AAM0611 C3 1223001-16 134.2 6/11/2017 8:34 9999 3039 24.50 
AAM0611 C4 1223001-16 134.2 6/11/2017 9:04 9999 2993 24.55 
AAM0610 01 1223001-16 134.2 6/10/2017 10:36 10002 3047 25.54 
AAM0610 02 1223001-16 134.2 6/10/201711:06 10003 2996 25.67 
AAM0610 03 1223001-16 •'134:2 6/10/201711:34 10001 3170 25.32 
AAM0610 04 1223001-16 . 134.2. 6/10/2017 12:03 10005 2988 24.88 
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Alpha Beta Base Alpha 
CPM CPM Eff. 

590.0163 152.3965 0.2015 
587.4647 150.0138 0.2221 

595.38019 153.6686 0.2101 
594.8010 156.4097 0.2068 
585.3391 151.4590 0.1965 
563.0024 154.8815 0.2192 
581.7077 155.2904 0.2040 
577.0050 154.1183 0.2008 
599.8900 161.6874 0.2054 
595.6593 155.2797 0.2232 
577.5599 148.3600 0.2134 
586.0922 156.8570 0.2042 
565.6855 145.1620 0.1946 
577.2933 143.0554 0.2166 
579.2612 158.0106 0.2056 
579.7831 154.3930 0.1996 
504.5024 138.1685 0.2015 
527.0782 138.4744 0.2221 

531.30676 137.2254 0.2101 
537.3162 144.0349 0.2068 
503.6224 135.8292 0.1965 
514.2275 135.8821 0.2192 
520.2594 140.2864 0.2040 
522.5869 141.4827 0.2008 

513.23601 149.3019 0.2054 
533.7727 145.0326 0.2232 
537.8814 142.3622 0.2134 
526.3327 142.2083 0.2042 
504.7006 134.1255 0.1946 
509.4392 134.1546 0.2166 
513.8064 145.3545 0.2056 
516.2045 136.4219 0.1996 
412.6748 118.3329 0.2015 
397.2054 117.4090 0.2221 
412.4813 122.0776 0.2101 
418.6775 123.3642 0.2068 
405.5885 118.4276 0.1965 
392.2329 120.2409 0.2192 
402.4110 125.9802 0.2040 
398.7437 123.7679 0.2008 

418.81797 123.6694 0.2054 
414.8610 127.0428 0.2232 
408.0264 122.4008 0.2134 
407.1502 119.0175 0.2042 
391.5260 117.6891 0.1946 
389.5897 115.1051 0.2166 
394.8132 123.5325 0.2056 
402.0292 118.4895 0.1996 

Attenuation Eguationy=b*m"(a"(x-xO) 
b = 0.8949 

m = 0.9914 
a= 0.9119 
XO 21.448 

% Diff Max. ::: 14.9% 

Decay Corr. Act. Alpha EFF Alpha Att. 
addeddom/mL Actual Fitted EFF 

5466.66 0.1079 0.1012 
5466.68 0.1075 0.1115 
5466.66 0.1089 0.1055 
5466.66 0.1088 0.1038 
5466.66 0.1071 0.0987 
5466.66 0.1030 0.1101 
5466.64 0.1064 0.1024 
5466.64 0.1056 0.1008 
5466.64 0.1097 0.1031 
5466.64 0.1090 0.1121 
5466.66 0.1057 0.1072 
5466.66 0.1072 0.1025 
5466.66 0.1035 0.0977 
5466.66 0.1056 0.1088 
5466.66 0.1060 0.1032 
5466.66 0.1061 0.1002 
5466.66 0.0923 0.0859 
5466.66 0.0964 0.0947 
5466.66 0.0972 0.0896 
5466.66 0.0983 0.0882 
5466.66 0.0921 0.0838 
5466.66 0.0941 0.0935 
5466.66 0.0952 0.0870 
5466.64 0.0956 0.0856 
5466.64 0.0939 0.0876 
5466.64 0.0976 0.0952 
5466.64 0.0984 0.0910 
5466.66 0.0963 0.0871 
5466.66 0.0923 0.0830 
5466.66 0.0932 0.0923 
5466.66 0.0940 0.0877 
5466.66 0.0944 0.0851 
5466.66 0.0755 0.0746 
5466.66 0.0727 0.0822 
5466.66 0.0755 0.0777 
5466.66 0.0766 0.0765 
5466.66 0.0742 0.0727 
5466.66 0.0718 0.0811 
5466.66 0.0736 0.0755 
5466.66 0.0729 0.0743 
5466.64 0.0766 0.0760 
5466.64 0.0759 0.0826 
5466.64 0.0746 0.0790 
5466.64 0.0745 0.0755 
5466.66 0.0716 0.0720 
5466.66 0.0713 0.0801 
5466.66 0.0722 0.0761 
5466.66 0.0735 0.0738 

Actual/Fit 
Ratio 

0.9375 
1.0379 
0.9687 
0.9545 
0.9216 
1.0688 
0.9627 
0.9553 
0.9399 
1.0287 
1.0143 
0.9565 
0.9444 
1.0300 
0.9744 
0.9451 
0.9309 
0.9821 
0.9216 
0.8970 
0.9094 
0.9935 
0.9139 
0.8955 
0.9327 
0.9746 
0.9247 
0.9042 
0.8986 
0.9909 
0.9326 
0.9012 
0.9876 
1.1309 
1.0302 
0.9990 
0.9799 
1.1303 
1.0253 
1.0185 
0.9919 
1.0881 
1.0578 
1.0144 
1.0053 
1.1245 
1.0532 
1.0042 

Cross-Talk Equation y=b"m"-x 
b = 0.2414 

m = 0.9990 

,~_Q!ff_Max. = 16.0% 

Obs Fitted I %Diff. a>~XTlk a>~XTlk %Diff. 
Atten Fact. Atten Fact. Actual Fitted 

0.5356 0.5022 6.2% 0.2583 0.2644 -2.4% 
0.4839 0.5022 -3.8% 0.2554 0.2644 -3,6% 
0.5184 0.5022 3.1% 0.2581 0.2644 -2.5% 
0.5261 0.5022 4.6% 0.2630 0.2644 -0,6% 
0.5449 0.5022 78% 0.2588 0.2644 -2.2% 
0.4698 0.5022 -6.9% 0.2751 0.2644 3.9% 
0.5216 0.5022 3.7% 0.2670 0.2644 0.9% 
0.5256 0.5022 4.5% 0.2671 0.2644 1.0% 
0.5343 0.5022 6.0% 0.2695 0.2644 1.9% 
0.4882 0.5022 -2.9% 0.2607 0.2644 -1.4% 
0.4951 0.5022 -1.4% 0.2569 0.2644 -2.9% 
0.5250 0.5022 4.4% 0.2676 0.2644 1.2% 
0.5318 0.5022 5.6% 0.2566 0.2644 -3.1% 
0.4875 0.5022 -3.0% 0.2478 0.2644 -6.7% 
0.5154 0.5022 2.6% 0.2728 0.2644 3.1% 
0.5314 0.5022 5.5% 0.2663 0.2644 0.7% 
0.4580 0.4263 ·6.9%. 0.2739 0.2698 1.5% 
0.4341 0.4263 1.8o/~-· 0.2627 0.2698 -2.7% 
0.4626 0.4263 7.8% 0.2583 0.2698 -4.5% 
0.4753 0.4263 10.3% 0.2681 0.2698 -0.6% 
0.4688 0.4263 9.1% 0.2697 0.2698 0.0% 
0.4291 0.4263 0.7% 0.2642 0.2698 -2.1% 
0.4665 0.4263 8.6% 0.2696 0.2698 -0,1% 
0.4761 0.4263 10,4% 0.2707 0.2698 0.3% 
0.4571 0.4263 6.711/9- 0.2909 0.2698 7.3% 
0.4375 0.4263 2.5% 0.2717 0.2698 0.7% 
0.4611 0.4263 7.5%' 0.2647 0.2698 -io11k 
0.4715 0.4263 9,6% 0.2702 0.2698 0.1% 
0.4744 0.4263 10.1% 0.2658 0.2698 -1.5% 
0.4302 0.4263 0.9% 0.2633 0.2698 -2.5% 
0.4571 0.4263 6.7% 0.2829 0.2698 4.6% 
0.4731 0.4263 9.9% 0.2643 0.2698 -2.1% 
0.3746 0.3700 1.2% 0.2867 0.2745 4.3% 
0.3271 0.3700 -13.1% 0.2956 0.2745 7.1% 
0.3591 0.3700 -3.0% 0.2960 0.2745 7.2% 
0.3703 0.3700 0.1% 0.2947 0.2745 6.8%· 
0.3776 0.3700 2.0%, 0.2920 0.2745 6.0% 
0.3273 0.3700 -13.0% 0.3066 0.2745 10.4% 
0.3608 0.3700 -2.S% 0.3131 0.2745 12.3% 
0.3633 0.3700 -1.9% 0.3104 0.2745 11.6% 
0.3730 0.3700 0.8% 0.2953 0.2745 7.0% 
0.3400 0.3700 -8.8% 0.3062 0.2745 10.4% 
0.3498 0.3700 -5.8% 0.3000 0.2745 8.5% 
0.3647 0.3700 -1.4% 0.2923 0.2745 e.1°10 
0.3680 0.3700 -0.5% 0.3006 0.2745 8.7% 
0.3290 0.3700 -12,4% 0.2955 0.2745 7.1% 
0.3513 0.3700 -5.3% 0.3129 0.2745 12.3% 
0.3684 0.3700 -0.4% 0.2947 0.2745 6.9(1/11 
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LB41 OOC Alpha Attenuation Curve -- Am-241 

WO# 1223001 S ike Information 
Std. ID 955.4095.10 

Mass Range Ref. Date 10/25/2011 
Low 21.0 mg Halflife 433 yrs 

High 156.0 mg Activity 55161.33 dpm/ml 
Vol. 0.1 ml 

Act. Added 5516.13 dpm 

File Detector Sample Mass Count Alpha Beta Count 
ID ID ID (mol Date Counts Counts Time 

AAM0610 A1 1223001-17 134.3 6/10/201712:00 10004 2789 21.71 
AAM0610 A2 1223001-17 134.3 6/10/2017 12:29 10003 2763 22.11 
AAM0610 A3 1223001-17 134.3 6/10/2017 13:00 10005 2764 21.42 
AAM0610 A4 1223001-17 134.3 6/10/17 1 :28 PM 10001 2850 21.15 
AAM0610 81 1223001-17 134.3 6/10/2017 13:59 10005 2958 22.74 
AAM0610 82 1223001-17 134.3 6/10/201714:28 10002 2953 22.51 
AAM0610 83 1223001-17 134.3 6/10/201714:56 10002 2909 22.11 
AAM0610 84 1223001-17 134.3 6/10/2017 15:25 10003 3002 22.64 
AAM0610 C1 1223001-17 134.3 6/10/201715:53 10001 2871 21.41 
AAM0611 C2 1223001-17 ··134.3 6/11/2017 7:33 10003 2870 21.65 
AAM0611 C3 1223001-17 134.3 6/11/2017 8:02 10002 2812 21.80 
AAM0611 C4 1223001-17 134.3 6/11/2017 8:31 10000 2918 21.79 
AAM0611 D1 1223001-17 134.3 6/11/2017 9:02 10003 2832 22.71 
AAM0610 D2 1223001-17 134.3 6/10/201710:33 10001 2720 22.34 
AAM0610 D3 1223001-17 134.3 6/10/2017 11 :03 9999 3049 22.16 
AAM0610 04 1223001-17 134.3 6/10/1711:31 AM 10003 2828 22.08 
AAM0610 A1 1223001-19 156 6/10/2017 11 :06 10002 2918 25.89 
AAM0610 A2 1223001-19 156 6/10/2017 11 :35 10001 2822 26.16 
AAM0610 A3 1223001-19 156 6/10/2017 12:04 9999 2904 26.06 
AAM0610 A4 1223001-19 156 6/10/17 12:33 PM 10002 3072 26.17 
AAM0610 81 1223001-19 156 6/10/2017 13:04 10001 2973 26.27 
AAM0610 82 1223001-19 156 6/10/2017 13:33 10000 2972 26.98 
AAM0610 83 1223001-19 156 6/10/201714:03 10002 2998 26.78 
AAM0610 84 1223001-19 156 6/10/201714:32 10001 3006 26.59 
AAM0610 C1 1223001-19 166 6/10/2017 15:00 10002 3048 25.78 
AAM0610 C2 1223001-19 158 6/10/2017 15:28 10001 2890 25.85 
AAM0610 C3 1223001-19 156 6/10/201715:58 10000 3007 26.59 
AAM0611 C4 1223001-19 156 6/11/20177:38 10004 3000 26.33 
AAM0611 D1 1223001-19 156 6/11/2017 8:07 9999 2909 26.77 
AAM0611 D2 1223001-19 156 6/11/2017 8:36 10001 2987 26.84 
AAM0611 D3 1223001-19 156 6/11/2017 9:06 10002 3081 27.08 
AAM0610 04 1223001-19 156 6/10/1710:37 AM 10001 2973 26.37 

J:\Oprtns\RAD\INSnGFP\Calibration\LB41 OOC\2017 _ Calibration Data\GAB_attenuation_06.10.17 

Alpha Beta Base Alpha 
CPM CPM Elf. 

460.7235 127.0301 0.2015 
452.3257 123.6301 0.2221 
466.9908 127.5283 0.2101 
472.77752 133.2198 0.2068 
439.8826 128.4662 0.1965 
444.2189 129.5361 0.2192 
452.2905 130.0244 0.2040 
441.7286 131.0062 0.2008 
467.0082 132.5562 0.2054 
461.9203 130.9045 0.2232 
458.7113 127.3508 0.2134 
458.7851 131.0176 0.2042 
440.3718 123.0888 0.1946 
447.5853 120.1477 0.2166 
451.0474 135.9253 0.2056 

452.93342 126.4727 0.1996 
366.2488 111.2716 0.2015 
382.2072 106.5386 0.2221 
383.5955 109.9251 0.2101 

382.11035 115.8543 0.2068 
350.6094 111.5579 0.1965 
370.5279 108.5057 0.2192 
373.4037 110.4042 0.2040 
376.0188 111.4590 0.2008 
387.8652 116.6912 0.2054 
386.7739 110.1398 0.2232 
375.9852 111.4476 0.2134 
379.8058 111.0415 0.2042 
353.4201 107.0524 0.1946 
372.5285 109.6821 0.2166 
369.1791 112.1090 0.2056 

359.15573 111.1348 0.1996 

Attenuation Equation y=b*m"(a*(x-xO 
b = 0.8949 

m = 0.9914 
a= 0.9119 
XO 21.448 

% Diff Max. = 14.9% 

Decay Ccn. Act. Alpha EFF Alpha Att. 
added dom/mL Actual Fitted EFF 

5466.66 0.0843 0.0745 
5466.66 0.0827 0.0821 
5466.66 0.0854 0.0777 
5466.66 0.0865 0.0765 
5466.66 0.0805 0.0726 
5466.66 0.0813 0.0810 
5466.66 0.0827 0.0754 
5466.66 0.0808 0.0742 
5466.66 0.0854 0.0759 
5466.64 0.0845 0.0825 
5466.64 0.0839 0.0789 
5466.64 0.0839 0.0755 
5466.64 0.0806 0.0719 
5466.66 0.0819 0.0801 
5466.66 0.0825 0.0760 
5466.66 0.0829 0.0738 
5466.66 0.0670 0.0628 
5466.66 0.0699 0.0693 
5466.66 0.0702 0.0655 
5466.66 0.0699 0.0645 
5466.66 0.0641 0.0613 
5466.66 0.0678 0.0684 
5466.66 0.0683 0.0636 
5466.66 0.0688 0.0626 
5466.66 0.0710 0.0641 
5466.66 0.0708 0.0696 
5466.66 0.0688 0.0666 
5466.64 0.0695 0.0637 
5466.64 0.0647 0.0607 
5466.64 0.0681 0.0676 
5466.64 0.0675 0.0641 
5466.66 0.0657 0.0623 

Actual/Fit 
Ratio 

0.8839 
0.9923 
0.9092 
0.8840 
0.9028 
0.9972 
0.9115 
0.9187 
0.8889 
0.9765 
0.9402 
0.8995 
0.8931 
0.9780 
0.9212 
0.8906 
0.9381 
0.9908 
0.9339 
0.9228 
0.9556 
1.0087 
0.9315 
0.9105 
0.9029 
0.9839 
0.9677 
0.9167 
0.9388 
0.9914 
0.9495 
0.9476 

Cross-Talk Equation y=b*m"-x 
b = 0.2414 

m = 0.9990 

%.J2lff_~ax. = 16.0% 

Obs Fitted I %Diff. a> ~XTll a> ~xrn %Diff. 
Atten Fact. Atten Fact. Actual Fitted 

0.4183 0.3697 11.-6°/o 0.2757 0.2746 0.4% 
0.3725 0.3697 0.8% 0.2733 0.2746 -0.5% 
0.4066 0.3697 9.1% 0.2731 0.2746 -0.5% 
0.4182 0.3697 11.6% 0.2818 0.2746 2.6% 
0.4095 0.3697 9.7% 0.2920 0.2746 6.0% 
0.3707 0.3697 0.3% 0.2916 0.2746 5:8% 
0.4056 0.3697 8.8% 0.2875 0.2746 4.5% 
0.4024 0.3697 8.1% 0.2966 0.2746 7.4% 
0.4159 0.3697 11.1% 0.2838 0.2746 3.3% 
0.3786 0.3697 2.3% 0.2834 0.2746 3.1% 
0.3932 0.3697 6.0% 0.2776 0.2746 1.1% 
0.4110 0.3697 10.0% 0.2856 0.2746 3.9% 
0.4140 0.3697 ·10.7% 0.2795 0.2746 1.8% 
0.3780 0.3697 :2.2% · 0.2684 0.2746 -2.3% 
0.4013 0.3697 7.91Va 0.3014 0.2746 8.9% 
0.4151 0.3697 10.9% 0.2792 0.2746 1.7% 
0.3325 0.3119 '6.2% 0.3038 0.2803 7.7% 
0.3148 0.3119 0.9% 0.2787 0.2803 ·0.6% 
0.3340 0.3119 6.6% 0.2866 0.2803 2.2% 
0.3380 0.3119 7.7% 0.3032 0.2803 7-.5% 
0.3264 0.3119 4.4% 0.3182 0.2803 11.9% 
0.3092 0.3119 -0.9% 0.2928 0.2803 4.3% 
0.3348 0.3119 6.8%. 0.2957 0.2803 5.2% 
0.3425 0.3119 8.9% 0.2964 0.2803 5.4% 
0.3454 0.3119 9.7% 0.3009 0.2803 6.8% 
0.3170 0.3119 1.60/Q 0.2848 0.2803 1.6% 
0.3223 0.3119 '~~:2% 0.2964 0.2803 5.4% 
0.3402 0.3119 8,3% ., 0.2924 0.2803 4.1% 
0.3322 0.3119 6.1% 0.3029 0.2803 7.5% 
0.3146 0.3119 iw.;: 0.2944 0.2803 4.8% 
0.3285 0.3119 5.0%. 0.3037 0.2803 7.7% 
0.3292 0.3119 5.2% 0.3094 0.2803 9.4% 
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LB41 OOC Alpha Attenuation Curve -- Am-241 

WO# 1223001 Soikelnformatlon 
Std. ID 955.409510 

Mass Ramie Ref.Date 10/25/2011 

'"" 21.0 mo Halnife 433 ~· Hiah 156.0 mo Activitv 55161.33 dom/mL 
v,. 0.1 ml 

Act Added 5516.13 dom 

File Detector Semple Mass Count Alpha Beta 
ID ID ID m Date Counts Counts 

OUTLIERS 

AAM0611 A1 1223001-7 47.5 6111/177.30 10002 3074 
AAM0611 A2 1223001-7 ·; 47.5 6/11/20177:59 10001 2908 
AAM0611 A3 122300H · 41.s 6/11/20178:27 10001 3025 
AAM0611 A4 1223001-7 41.5 6/11/20178:57 10002 3027 
AAM0610 B1 1223001-7 47.5 6/10/201710:29 10004 3012 
AAM0610 B2 1223001-7 :47.5 6110/201711:00 10001 2973 
AAM0610 B3 1223001•7 41.5 6/10/201711:27 10003 3141 
AAM0610 B4 1223001-7 47.5 6/10/201711:57 10002 3046 
AAM0610 C1 1223001-7 47.5 6/10/201712:25 10002 3067 
AAM0610 C2 1223001-7 47:5. ·~ 6/10/201712:56 10004 3014 
AAM0610 C3 1223001-7 4.7.5 .. 6/10/201713:25 10000 2955 
AAM0610 C4 122300H 47."S . 6/10/201713:55 10003 3054 
AAM0610 D1 1223001-7 -47.5 6/10/201714:24 9999 2970 
AAM0610 D2 1223001-7 47,5 6/10/201714'52 10001 3108 
AAM0610 D3 1223001-7 41-5 6/10/201715 22 10002 3187 
AAM0610 D4 1223001-7 47.5 6/10/20171551 10001 3111 
AAM0611 A1 1223001-6 4".5 6/11/177:55 10000 2661 
AAM0611 A2 1223001-6 4".5 6/11/20178:24 10004 2885 
AAM0611 A3 1223001-6 4a5 6/11/20178.54 9999 2811 
AAM0610 A4 1223001-6 : 48.5 6/10/201710:25 10006 2898 
AAM0610 81 1223001-6 4'l.5 6110/201710:55 10007 2818 
AAM0610 82 1223001-6 4".5 6110/201711.24 10007 2933 
AAM0610 83 1223001-6 48.5 6110/201711:53 10004 3079 
AAM0610 84 1223001-6 .... 6/10/201712:22 10005 2912 
AAM0610 C1 1223001-8 4".5 6/10/201712:53 10008 2909 
AAM0610 C2 1223001-6 48.5 6110/201713:21 10000 2902 
AAM0610 C3 1223001.(;i 4".5 6/10/201713:51 10003 2S28 
AAM0610 C4 1223001-6 48.5 6/10/201714:20 10003 2750 
AAM0610 D1 1223001-8 4".5 6/10/201714;49 10006 2822 
AAM0610 D2 1223001.(;i 48.5, 6/10/201715:18 10002 2980 
AAM0610 D3 1223001.(;i ..... 6/10/201715:47 10012 2983 
AAM0611 D4 1223001-8 4".5 6/11/20177:27 10004 2672 
AAM0610 A1 1223001-11 61.1 6/10/201714:16 10020 2487 
AAM0610 A2 1223001-11 81.1 6/10/201714:45 10009 2356 
AAM0610 A3 1223001-11 81.1 6/10/201715:14 10002 2477 
AAM0610 A4 1223001-11 ·'61.1· 6/10/201715:43 10002 2494 
AAM0611 B1 1223001-11 ~(1 6/111177:23AM 10008 2565 
AAM0611 B2 1223001'11 81.1 6111/20177:52 10006 2568 
AAM0611 B3 1223001-11 81.t 6111/20178:21 10000 2512 
AAM0611 B4 1223001-11 81.1 6111/20178:51 10007 2617 
AAM0610 C1 1223001-11 81.1 6/10/201710:22 10010 2588 
AAM0610 C2 1223001-11 81.1 6/10/201710'51 10007 2533 
AAM0610 C3 1223001-11 81.1 6/10/201711'20 10003 2600 
AAM0610 C4 1223001-11 au 6/10/201711:49 10014 2550 
AAM0610 D1 1223001-11 81.1 6/10/201712.18 10002 2645 
AAM0610 D2 1223001-11 81.1 6/10/201712.50 10010 2622 
AAM0610 D3 1223001-11 81,1 6/10/201713:18 10002 2669 
AAM0610 D4 1223001-11 81.1 6/10/201713:48 10004 2590 
AAM0610 A1 1223001-18 1-51_6 6/10/201711:32 9999 2851 
AAM0610 A2 1223001-18 151./1 6/10/201712:01 10003 2818 
AAM0610 A3 1223001-18 151.6 6110/201712:30 10004 2844 
AAM0610 A4 1223001-18 151.6 6/10/171:01 PM 10003 2813 
AAM0610 81 1223001-18 15H 6110/201713:30 10006 2732 
AAM0610 82 1223001-18 151.6 6110/201714:00 10002 2963 
AAM0610 83 1223001-18 15H 6110/201714:28 10000 2S18 
AAM0610 84 1223001-18 15Ut 6/10/201714:57 10003 2945 
AAM0610 C1 1223001-18 151-6 6110/201715:26 10001 2874 
AAM0610 C2 1223001-18 1$U:S 6110/201715:55 10001 2"34 
AAM0611 C3 1223001-18 151.e 6/11/20177:35 10000 2846 

AAM0611 C4 1223001-18 151..6 6/11/2017804 10001 2902 
AAM0611 D1 1223001-18 151..6 6/11/20178:33 10000 2724 
AAM0611 D2 1223001-18 151.6 6/11/20179:03 10007 2805 
AAM0610 D3 1223001-18 151..6 6/10/201710:35 10002 3092 
AAM0610 D4 1223001-18 151..6 6/10/t711·04AM 10006 3006 
AAM0610 A1 1223001-8 43.7 6/10/201715:44 10000 2613 
AAM0611 A2 1223001-8 43.7 6/11/2017 7'24 10006 2617 
AAM0611 A3 1223001-8 43.7 6/11/20177:53 10011 2634 
AAM0611 A4 1223001-8 43.7 6/1112017 8:22 10004 2717 
AAM0611 B1 1223001-8 43.7 6/11/20178:52 10006 2576 
AAM0610 82 1223001-8 43.7 6/10/201710:24 10006 2699 
AAM0610 B3 1223001-8 43.7 6/10/201710·54 10006 2811 
AAM0610 84 1223001-8 43.7 6/10/201711:22 10005 2765 
AAM0610 C1 1223001-8 43.7 6/10/201711.51 10010 2853 
AAM0610 C2 1223001·8 43.7 6/10/201712.20 10009 2671 
AAM0610 C3 1223001-8 43.7 6/10/201712:51 10002 2622 
AAM0610 C4 1223001-8 43.7 6/10/201713:19 10004 2566 
AAM0610 D1 1223001·8 43.7 6/10/201713:49 10001 2595 
AAM0610 D2 1223001-8 43.7 6/10/201714.18 10004 2689 
AAM0610 D3 1223001-8 ' 43.7 6/10/201714:47 10019 2764 
AAM0610 D4 1223001-8 43.7 6/10/201715·16 10002 2828 

l:\Oprtns\RADIINSnGFP\Calibration\LB4100Cl2017_Cahbrallon Data\GAB_attenuation_06.10.17 

Count 
Time 

18.13 
18.38 
18.3 

17.92 
18.50 
19.1 

18.60 
18.69 
18.29 
18.31 
18.44 
18.57 
18.78 
18.58 
1892 
1922 
14.80 
1504 
14.68 
14.90 
14.97 
15.48 
15.27 
15.31 
14.73 
14.97 
14.97 
15.05 
15.51 
15.39 
15.21 
15.04 
11.28 
11.28 
11.02 
11.12 
11.50 
11.73 
11.53 
11.68 
11.27 
1110 
11.47 
1148 
1177 
11.78 
11.58 
11.65 
23.11 
23.28 
22.95 
22.69 
23.35 
24.07 
23.34 
23.23 
23.24 
23.35 
23.22 

23.68 
23.65 
23.91 
24.10 
239 
1297 
12.73 
12.81 
12.66 
12.65 
13.5 
13.43 
1313 
12.72 
12.93 
13.02 
12.75 
13.29 
13.38 
13.35 
1317 

Alpha 
CPM 

551.60429 
544.0300 
546.4067 
558.0643 
532.0367 
523.4956 
537.7117 
535.0525 
546.7462 
546.2561 
542.2033 
538.5235 
532.3331 
5381800 
528.4759 
520.2424 

675.59768 
665 0656 
681.0348 
671.4606 
668.3793 
646.3300 
655.0568 
653.3944 
679.3197 
667.8907 
668.1071 
664.5102 
645.0372 
649.8155 
658.0802 
6650586 
888.2199 
687.2287 
907.5265 
899.3774 
870.16987 
852.9094 
867.2187 
856.6637 
888.0888 
901.4195 
872.0051 
8721587 
849 6926 
851.1035 
663.5596 
858.6114 
432.5918 
429.5881 
435.8081 
440.772 
4284315 
4154210 
428.3650 
430.5070 
430.2256 
428.1964 
430.5672 

4221985 
422.7380 
418.4408 
414.8497 

418.56009 
770.9320 
785.9233 
781.4028 
790 1224 
790.8971 
741.0682 
744.9644 
7618954 
786.8397 
773,9793 
766.1068 
764.4865 
7524257 
747.5961 
7503159 
7593523 

Attenuation Eauation v=b*m"(a*(x-xO) 
b= 0.8949 
m= 0.9914 
8"' 09119 

21.448 

%DiffMax = 14.9% 

Cross-Talk Eauation y=b*m"-x 
b= 0.2414 

0.9990 

%DiffMax = _ ___.1§_,@ 

~~: Bas:;lpha ~:te~ ~or;;,~t Al~~~~iF ~:~a ;;f A~~~~it Atle~b;act Atl:~act I % Dlff. a ::t~l_t_:fftt~tkl % Diff. 

168.1172 0.2015 5466.64 0.1009 0.1470 1.4571 0.5008 0.7297 -45-7% 0.3048 0.2526 ·11-1% 
156.8N5 0=1 5466.64 0.0995 01621 1.6285 04481 0.7297 -62,8% 0.2884 0.2526 12--4% 
163.7905 0.2101 5466.64 0.1000 0.1533 1.5338 0.4757 0.7297 -53.4-% 0.2998 0.2526 15.7% 
167.3854 0.2066 5466.64 0.1021 0.1509 1.4782 0.4936 0.7297 -47-8% 0.2999 0.2526 15-8% 
158.5998 0.1965 5466.66 0.0973 0.1434 1.4733 0.4953 0.7297 -47.3% 0.2981 0.2526 15,3% 
154.0045 0.2192 5466.66 0.0958 0.1599 1.6703 0.4369 0.7297 -67.0% 0.2942 0.2526 i-4.1% 
167.3260 0.2040 5466.66 0.0984 0.1489 1.5133 0.4822 0.7297 -51.3% 0.3112 0.2526 18.8% 
161.3839 0.2008 5466.66 0.0979 0.1465 1.4970 0.4874 0.7297 --49.7% 0.3016 0.2526 16.2% 
166.1473 0.2054 5466.66 0.1000 0.1499 1.4985 0.4869 0.7297 -49.9% 0.3039 0.2526 16.9% 
162.9505 0.2232 5466.66 0.0999 0.1629 1.6299 0.4477 0.7297 -63.0% 0.2963 0.2526 15.3% 
158.6095 0.2134 5466.66 0.0992 0.1557 1.5700 0.4648 0.7297 -57.0% 0.2925 0.2526 13-6% 
161.5618 0.2042 5466.66 0.0985 0.1490 1.5125 0.4824 0.7297 -51,3% 0.3000 0.2526 15.8% 
156.5330 0.1946 5466.66 0.0974 0.1420 1.4582 0.5004 0.7297 -45.8% 0.2941 0.2526 14.1% 
165.6696 0 2166 548666 00984 01580 1.6054 0.4545 0.7297 -60,5% 03078 0.2526 17_9'* 
166 7811 0.2056 5486.66 0.0967 0.1500 1.5519 0.4702 0.7297 -55.2% 0 3156 02526 20.0% 
1602556 0.1996 5466 66 0.0952 01456 15304 0.4768 0.7297 -53.0% 03080 02526 ·18.0% 
1918748 0.2015 5400 64 01236 0.1459 11804 06133 0.7240 -18.0% 0.2840 0.2529 11.0% 
190.4858 0.2221 5466.64 0.1217 0.1808 1.3217 05478 0.7240 -32.2% 0.2864 0.2529 11.7% 
1899750 0.2101 5466 84 0.1246 0.1521 1.2210 0.5930 0.7240 -22.1% 0.2790 0.2529 .9.3% 
1929646 0.2068 546666 0.1228 0.1497 1 2189 05939 0.7240 -21.9% 02874 0.2529 12.0% 
1866302 0.1965 5466 86 0.1223 0.1423 11636 0.6222 0.7240 -i6.4% 0.2792 0.2529 ~.4% 
1878203 02192 5466 86 0.1182 0.1567 1.3423 0.5394 0.7240 -34.2% 0.2906 0.2529 13.0% 
200.0922 0.2040 5466.66 0.1198 0.1477 1.2326 0.5674 0.7240 -23.3% 0.3055 0.2529 172% 
188.6115 0.2006 5466.06 0.1195 0.1454 1.2183 0.5952 0.7240 -21.6% 0.2887 0.2529 12.4% 
195.9461 0.2054 5466.66 0.1243 0.1487 1.1967 0.6050 0.7240 -19.7% 0.2884 0.2529 12.3% 
192.1954 0.2232 5466.66 0.1222 0.1616 1.3226 0.5474 0.7240 -32.3% 0.2878 0.2529 12.1% 
193.9512 0.2134 5466.66 0.1222 0.1545 1.2642 0.5727 0.7240 -26.4% 0.2903 0.2529 12.9% 
179.8273 0.2042 5466.66 0.1216 0.1478 1.2162 0.5953 0.7240 -21.6% 0.2706 0.2529 6.6% 
180.3331 0.1946 5466.66 0.1180 0.1409 1.1940 0.6063 0.7240 -19.4% 0.2796 0.2529 9.6% 
192.0252 0.2166 5466.66 0.1189 0.1568 1.3192 0.5488 0.7240 -31.9% 0.2955 0.2529 14.4% 
194.4560 0.2056 5466.66 0.1204 0.1489 1.2365 0.5855 0.7240 -23.7% 0.2955 0.2529 14.4% 
176.0526 0.1996 5466.64 0.1217 0.1445 1.1878 0.6095 0.7240 -18.8% 0.2647 0.2529 4.5% 
219.0427 0.2015 5466.66 0.1625 0.1130 0.6955 0.8063 0.5608 30.4% 0.2466 0.2609 -5.8" 
207.5292 0=1 5466.66 0.1623 0.1246 0.7675 0.7307 0.5606 23,3% 0.2339 0.2609 -11,5% 
223.2631 0.2101 5466.66 0.1660 0.1178 07098 0.7902 0.5606 29.0% 0.2460 0.2609 -6.1% 
222.7466 0.2066 5466.66 0.1645 0.1160 0.7049 0.7956 0.5608 28.5% 0.2477 0.2609 -'5.3% 
221.4305 01965 5466.64 0.1592 0.1102 0.6923 0.8101 0.5608 30.S% 0.2545 0.2609 -2.5% 
217.2758 02192 5466.64 0.1560 0.1229 0.7879 0.7118 0.5608 2.1,2% 0.2547 0.2609 -2.4% 
216.3214 0 2040 5486.64 0.1586 0.1144 0.7212 0.7776 0 5608 27.9% 0.2494 0.2609 -4.6% 
222.4672 02008 5466.64 0.1567 0.1126 0.7186 0.7804 0.5608 28.1-% 02597 0.2609 -0.5% 
228 0962 02054 5466.66 0.1825 01152 0.7091 0.7909 0.5608 29.1% 0.2568 0.2609 -1.5% 
226.5392 0.2232 5466.66 0.1649 0.1252 0.7591 0.7388 0.5608 24.1% 0.2513 0.2609 -3.8% 
225.0383 0.2134 5466.66 0.1595 0.1197 0.7503 0.7475 0.5608 25.0% 0.2561 0.2609 -1.1% 
219.2284 0.2042 5466.66 0.1595 0.1145 0.7178 0.7813 0.5608 28.2% 02514 02609 -3-.8% 
223.1099 01946 5466.66 0.1554 0.1091 0.7021 0.7987 0.5608 29;8% 0.2626 0.2609 0.6% 
221.3522 0.2166 5466.66 0.1557 0.1215 0.7802 0.7188 0.5608 22.0% 0.2601 0.2609 -0.3% 
228.8186 0.2056 5466.66 0.1560 0.1153 0.7299 0.7~ 0.5608 27.0% 0.2650 0.2609 1.5% 
220.7106 0.1996 5466.66 01571 01119 07127 0.7869 0 5008 28.7% 02571 02609 -1.5% 
121.9305 02015 5466.66 0.0791 00651 0.8221 0.3927 03228 17,8% 02819 0.2791 1.0% 
119.7121 0.2221 5486.66 0.0786 00717 0.9124 0.3538 0.3228 -a.a% 02787 02791 -0.2% 
1224116 0.2101 5466.66 0.0797 00678 0.8508 0.3794 0.3228 14,Q% 0.2809 0.2791 0.6% 
122.4433 0.2068 548686 0.0806 0.0668 0.8280 0 3899 0.3228 17.2% 0.2778 0.2791 -0.5% 
1153891 0.1965 5466.66 0.0784 0.0634 08094 0.3988 0.3228 Hl.1% 0.2693 0.2791 ~.6% 
1214493 0.2192 5466.66 0.0760 0.0708 0.9312 0.3467 0.3228 6.9% 0.2924 0.2791 4.5% 
123.4764 0.2040 5486.56 0.0764 0.0659 0.8405 0.3841 03228 1M% 0.2883 0.2791 ~.2% 
125.1647 0.2008 5466.66 0.0788 0.0648 0.8232 0.3922 0.3228 17,7% 0.2908 0.2791 4.0% 
122.1261 0.2054 5486.86 0.0787 0.0063 0.6426 0.3832 0 3228 15,7% 0.2839 0.2791 1.7% 
123.9941 0.2232 5466.66 0.0783 0.0721 0.9199 0.3509 0.3228 '8.0% 0.2896 0.2791 3.6% 
120.9268 0.2134 5466.64 0.0788 0.0689 0.8747 0.3691 0.3228 12c5% 0.2809 0.2791 0.6% 
119.6537 0.2042 5466.64 0.0772 0.0659 0.8536 0.3782 0.3228 14.6% 0.2834 0.2791 1.5% 
113.5657 0.1946 5466.64 00773 0.0628 0.8124 0.3974 0.3228 1B.8% 0.2666 0.2791 -3,9% 
115.7079 0.2166 5466.64 0.0765 0.0699 0.9135 0.3534 0.3228 6.6% 0.2765 0.2791 ,-0.9% 
126.6338 0.2056 5466.66 0.0759 0.0664 0.8746 0.3691 0 3228 12-6% 03053 0.2791 8.6% 
124.1671 0.1996 5466.66 00766 0.0644 0.8416 0.3836 0.3228 15.8% 0.2967 0.2791 5.9% 
200.0289 0.2015 5466.66 0.1410 0.1515 1.0741 0.6999 0.7517 ~7.4% 0.2595 0.2517 3.0% 
204.2414 0.2221 5466.64 0.1438 0.1670 1.1613 0.6473 0.7517 ,HU% 0.2599 02517 3.1% 
204.1106 0.2101 5466.64 0.1429 0.1579 1.1049 0.6803 0.7517 -10,5% 0.2612 0.2517 l.6% 
213.0810 0.2068 5466.64 0.1445 0.1555 1.0756 0.6989 0.7517 -1,6% 0.2697 0.2517 6.7% 
202.0234 0.1965 5486.64 0.1447 0.1477 1.0210 0.7363 0.7517 -2.1-% 0 2554 0.2517 1'% 
198.2759 0.2192 5466.66 0.1356 0.1648 1.2155 0.6184 0.7517 -21,6% 0.2676 0.2517 5.9% 
207.7625 0.2040 5466.66 0.1363 0.1534 1.1253 0.5680 0.7517 -12,5% 0.2789 0.2517 97% 
208.9954 0.2008 5466.66 0.1394 0.1509 1.0831 0.6941 0.7517 -8,3% 0.2743 0.2517 6.2% 
207.0292 0.2054 5466.66 0,1439 0.1544 1.0727 0.7008 0.7517 ,7.'3% 0.2631 0.2517 4.3% 
2049149 0.2232 5466.66 0.1416 0.1678 1.1851 0.6343 0.7517 -18.5% 0.2648 0.2517 4.g% 
199.7425 0.2134 5466.66 0.1405 0.1604 1.1417 0.6584 0.7517 -14.2% 0 2600 0.2517 3.2% 
100.5148 02042 5466.66 0.1435 0.1535 1.0697 0.7028 0.7517 -7.0% 0.2531 0.2517 0.5% 
193.6456 0.1946 5466.66 0.1376 0.1463 1.0628 0.7073 0.7517 -6.3% 0.2574 0.2517 2.2% 
199.3646 0.2166 5466.66 0.1368 0.1628 1.1906 0.6314 0.7517 "19-1% 0.2667 02517 5.6% 
206.8743 0 2056 5466.66 0.1373 0.1548 1.1261 0.6676 07517 -12.6% 0.2757 0.2517 8.7% 
213.1234 0.1996 548666 0.1389 0.1500 1.0802 0.6959 0.7517 ,, :M% 0.2807 0.2517 10.3% 
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LB41 OOC Beta Attenuation Curve -- Sr-90 

WO#: 1118007 

Nuclide: Sr-90 
Std. ID: 777.3020.11 

Ref. Date: 02/08/06 
Halflife: 28.5 
Activity: 4996.73 

Vol.: 2 

File Detector 
ID ID 

ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 01 
ASR0611 02 
ASR0611 03 
ASR0611 04 
ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 01 
ASR0611 02 
ASR0611 03 
ASR0611 04 
ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 01 
ASR0611 02 
ASR0611 03 
ASR0611 04 

yrs 
dpm/ml 
ml 

Sample 
ID 

1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-2 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-1 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 
1118007-4 

Mass 
(ma\ 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

Count 
Date 

6/11/201711:24 
6/11/20179:13 
6/11/20179:19 
6/11/2017 9:31 
6/11/2017 9:40 
6/11/2017 9:48 
6/11/2017 9:53 

6/11/201710:02 
6/11/201710:09 
6/11/201710:19 
6/11/2017 10:24 
6/11/2017 10:33 
6/11/201710:42 
6/11/201710:54 
6/11/201711:04 
6/11/201711:16 
6/11/2017 9:13 
6/11/20179:19 
6/11/20179:31 
6/11/2017 9:40 
6/11/2017 9:48 
6/11/2017 9:53 

6/11/201710:02 
6/11/201710:09 
6/11/201710:18 
6/11/2017 10:24 
6/11/2017 10:33 
6/11/201710:42 
6/11/201710:54 
6/11/201711:04 
6/11/201711:16 
6/11/2017 11 :24 
6/11/201711:04 
6/11/201711:16 
6/11/201711:24 
6/11/2017 9:13 
6/11/2017 9:19 
6/11/20179:31 
6/11/20179:40 
6/11/20179:48 
6/11/2017 9:53 

6/11/201710:02 
6/11/2017 10:09 
6/11/201710:19 
6/11/2017 10:24 
6/11/2017 10:34 
6/11/201710:42 
6/11/201710:54 

Calibrated Mass Range 
Low 7.7 mg 
High 158.6 mg 

Alpha Beta Count Base Beta Alpha 
Counts Counts Time Elf. CPM 

12 10029 3.11 0.4236 3.78 
25 10008 3.13 0.4238 7.89 
18 10018 3.13 0.4440 5.65 
27 10045 3.1 0.4284 8.63 
30 10050 3.23 0.4252 9.20 
24 10037 3.18 0.4122 7.43 
22 10023 3.23 0.4289 6.73 
18 10025 3.23 0.4195 5.47 
13 10029 3.16 0.4214 4.00 
19 10038 3.18 0.4339 5.86 
20 10016 3.15 0.4278 6.25 
20 10016 3.17 0.4285 6.17 
19 10008 3.27 0.4099 5.72 
16 10041 3.22 0.4107 4.88 
10 10039 3.25 0.4196 2.91 
13 10007 3.23 0.4214 3.92 
29 10039 3.13 0.4236 9.19 
30 10014 3.11 0.4238 9.55 
27 10024 3.11 0.4440 8.59 
28 10041 3.09 0.4284 8.98 
27 10021 3.11 0.4252 8.59 
23 10039 3.21 0.4122 7.05 
19 10041 3.15 0.4289 5.95 
21 10016 3.19 0.4195 6.48 
22 10007 3.11 0.4214 6.96 
21 10034 3.08 0.4339 6.71 
20 10029 3.2 0.4278 6.15 
30 10043 3.16 0.4285 9.35 
17 10043 3.27 0.4099 5.10 
30 10057 3.2 0.4107 9.29 
14 10030 3.17 0.4196 4.25 
15 10033 3.23 0.4214 4.54 
30 10005 3.14 0.4236 9.48 
28 10076 3.19 0.4238 8.68 
16 10022 3.17 0.4440 4.95 
24 10020 3.14 0.4284 7.56 
21 10006 3.2 0.4252 6.47 
30 10004 3.26 0.4122 9.09 
18 10027 3.18 0.4289 5.58 
23 10032 3.19 0.4195 7.11 
21 10036 3.2 0.4214 6.45 
16 10047 3.17 0.4339 4.94 
17 10018 3.2 0.4278 5.22 
20 10066 3.18 0.4285 6.15 
14 10014 3.21 0.4099 4.27 
25 10016 3.22 0.4107 7.68 
10 10021 3.22 0.4196 2.93 
12 10043 3.22 0.4214 3.63 

Attenuation Equation y=b*m'"' a*x Cross-Talk E uation =b*x+m 

b= 0.9681 b= 1.1183E-05 
m= 0.9996 m= 0.0018 
a= 0.9174 

%Di1f Max.= 83.2% 
% Dilf Max.= 5.9% 

Beta Decay Corr. Act. Beta Obs. Obs Fitted i3>aXTLI i3>aXTLK 
CPM added dnm/ml Atten. Elf. Atten Fact. Atten Fact. %Dilf. Observed Fitted % Dilf. 

3223.32 7584.92 0.4250 1.0032 0.9654 3.9% 0.0012 0.0019 -37.8% 
3196.11 7584.96 0.4214 0.9943 0.9654 3.0% 0.0025 0.0019 30.9% 
3199.13 7584.96 0.4218 0.9499 0.9654 -1.6% 0.0018 0.0019 -6.3% 
3238.79 7584.96 0.4270 0.9967 0.9654 3:2% 0.0027 0.0019 41.2% 
3109.84 7584.96 0.4100 0.9643 0.9654 -o.io/, 0.0030 0.0019 56.8% 
3154.64 7584.95 0.4159 1.0090 0.9654 4.5% 0.0024 0.0019 24.9% 
3101.55 7584.95 0.4089 0.9534 0.9654 -1.2% 0.0022 0.0019 15.0% 
3102.12 7584.95 0.4090 0.9749 0.9654 1.0% 0.0018 0.0019 •6.5% 
3172.19 7584.94 0.4182 0.9925 0.9654 2.8% 0.0013 0.0019 -33.1% 
3154.94 7584.94 0.4159 0.9586 0.9654 -0.7% 0.0019 0.0019 -1.5% 
3178.04 7584.94 0.4190 0.9794 0.9654 1.5% 0.0020 0.0019 4;3% 
3156.72 7584.94 0.4162 0.9713 0.9654 0.6% 0.0020 0.0019 3.6% 
3058.94 7584.93 0.4033 0.9839 0.9654 1.9% 0.0019 0.0019 ·0.9% 
3116.72 7584.93 0.4109 1.0005 0.9654 3.6o/; 0.0016 0.0019 -17.0% 
3087.26 7584.93 0.4070 0.9700 0.9654 0.5% 0.0009 0.0019 ,so.1% 
3096.54 7584.92 0.4082 0.9688 0.9654 0.4% 0.0013 0.0019 -32.8% 
3205.91 7584.96 0.4227 0.9978 0.9652 3.4% 0.0029 0.0019 51.6% 
3218.60 7584.96 0.4243 1.0013 0.9652 3.7% 0.0030 0.0019 57.0% 
3221.64 7584.96 0.4247 0.9566 0.9652 -0.9% 0.0027 0.0019 41.0% 
3247.98 7584.96 0.4282 0.9996 0.9652 3.6% 0.0028 0.0019 46.2% 
3220.57 7584.95 0.4246 0.9986 0.9652 3.5% 0.0027 0.0019 41.1%:. • 
3125.76 7584.95 0.4121 0.9998 0.9652 3.6% 0.0023 0.0019 19.3% 
3186.07 7584.95 0.4201 0.9794 0.9652 1.5% 0.0019 0.0019 -1.3% 
3138.22 7584.94 0.4137 0.9863 0.9652 2.2% 0.0021 0.0019 9.3% 
3216.14 7584.94 0.4240 1.0062 0.9652 4.2% .. 0.0022 0.0019 14.5% 
3256.13 7584.94 0.4293 0.9894 0.9652 2.5% 0.0021 0.0019 8.9% 
3132.42 7584.94 0.4130 0.9654 0.9652 0.0% 0.0020 0.0019 3.9% 
3175.27 7584.93 0.4186 0.9770 0.9652 1.2% 0.0029 0.0019 55.8% 
3069.64 7584.93 0.4047 0.9873 0.9652 2.3% 0.0017 0.0019 -12.1% 
3141.21 7584.93 0.4141 1.0084 0.9652 4.5% 0.0030 0.0019 56.4% 
3162.37 7584.92 0.4169 0.9936 0.9652 2.9%_. 0.0013 0.0019 -29.0% 
3104.58 7584.92 0.4093 0.9713 0.9652 0.6% .. 0.0015 0.0019 -22.6% 
3184.87 7584.93 0.4199 0.9913 0.9614 3.1%. 0.0030 0.0020 47.8% 
3157.28 7584.92 0.4163 0.9822 0.9614 2.2% 0.0028 0.0020 36.7% 
3160.00 7584.92 0.4166 0.9383 0.9614 -2.4% 0.0016 0.0020 -22.1% 
3189.55 7584.96 0.4205 0.9816 0.9614 2.1% 0.0024 0.0020 17.8% 
3125.26 7584.96 0.4120 0.9690 0.9614 0.8% 0.0021 0.0020 2.9% 
3067.06 7584.96 0.4044 0.9810 0.9614 2.0% 0.0030 0.0020 I 47.2% 
3151.60 7584.96 0.4155 0.9688 0.9614 0.8% 0.0018 0.0020 -12.1% 
3143.24 7584.95 0.4144 0.9879 0.9614 2.8% 0.0023 0.0020 12.4% 
3134.71 7584.95 0.4133 0.9807 0.9614 2.0% 0.0021 0.0020 2.3% 
3167.74 7584.95 0.4176 0.9625 0.9614 0.1% 0.0016 0.0020 -22.6% 
3128.99 7584.94 0.4125 0.9643 0.9614 0.3% 0.0017 0.0020 -17.2% 
3162.51 7584.94 0.4169 0.9730 0.9614 1.2% 0.0019 0.0020 ,-3.4% 
3118.01 7584.94 0.4111 1.0029 0.9614 4.3% 0.0014 0.0020 -32.0% 
3108.95 7584.94 0.4099 0.9980 0.9614 3.8% 0.0025 0.0020 22.7% 
3110.45 7584.93 0.4101 0.9773 0.9614 1.7% 0.0009 0.0020 ·53.1% 
3117.34 7584.93 0.4110 0.9753 0.9614 1.4% 0.0012 0.0020 -42.2% 
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LB4100C Beta Attenuation Curve -- Sr-90 

WO#: 1118007 Calibrated Mass Ran e Attenuation E uation =b*m'(a*x Cross-Talk E uation =b*x+m 
Low 7.7 mg 

Nuclide: Sr-90 High 158.6 mg b= 0.9681 b= 1.1183E-05 
Std. ID: 777.3020.11 m= 0.9996 m= 0.0018 

Ref. Date: 02/08/06 a= 0.9174 
Halflife: 28.5 yrs % Dilf Max.= 83.2% 
Activity: 4996.73 dpm/ml % Dilf Max.= 5.9% 

Vol.: 2 ml 

File Detector Sample Mass Count Alpha Beta Count Base Beta Alpha Beta Decay Corr. Act. Beta Obs. Obs Fitted j3>aXTU j3>aXTLK 
ID ID ID (ma) Date Counts Counts Time Elf. CPM CPM added dom/ml Atten. Elf. Allen Fact. Atten Fact. % Dilf. Observed Fitted %Dilf. 

ASR0611 A1 1118007-3 19.8 6/11/201711:16 25 10034 3.26 0.4236 7.59 3076.48 7584.92 0.4056 0.9575 0.9611 -0.4% 0.0025 0.0020 22.1% 
ASR0611 A2 1118007-3 19.8 6/11/201711:24 30 10031 3.22 0.4238 9.22 3113.88 7584.92 0.4105 0.9687 0.9611 0.8% 0.0030 0.0020 46.5% 
ASR0611 A3 1118007-3 19.8 6/11/2017 9:13 23 10014 3.19 0.4440 7.11 3137.67 7584.96 0.4137 0.9317 0.9611 -3.1% 0.0023 0.0020 12.2°/, , 
ASR0611 A4 1118007-3 19.8 6/11/20179:19 37 10016 3.18 0.4284 11.55 3148.15 7584.96 0.4151 0.9688 0.9611 0.8% 0.0037 0.0020 81.5% 
ASR0611 B1 1118007-3 19.8 6/11/20179:31 19 10041 3.31 0.4252 5.65 3031.92 7584.96 0.3997 0.9401 0.9611 -2.2% 0.0019 0.0020 -7.8% 
ASR0611 B2 1118007-3 19.8 6/11/20179:40 23 10026 3.33 0.4122 6.79 3009.16 7584.96 0.3967 0.9625 0.9611 0.1% 0.0023 0.0020 11.6% 
ASR0611 B3 1118007-3 19.8 6/11/20179:48 22 10014 3.29 0.4289 6.60 3042.22 7584.95 0.4011 0.9352 0.9611 -2.7% 0.0022 0.0020 7.4% 
ASR0611 B4 1118007-3 19.8 6/11/20179:54 26 10027 3.39 0.4195 7.57 2956.23 7584.95 0.3897 0.9291 0.9611 -3.3% 0.0026 0.0020 26.7% 
ASR0611 C1 1118007-3 19.8 6/11/201710:02 12 10028 3.17 0.4214 3.68 3161.87 7584.95 0.4169 0.9892 0.9611 2.9% 0.0012 0.0020 -42.5% 
ASR0611 C2 1118007-3 19.8 6/11/201710:09 18 10018 3.18 0.4339 5.55 3148.66 7584.94 0.4151 0.9567 0.9611 .0.5% 0.0018 0.0020 -12.8% 
ASR0611 C3 1118007-3 19.8 6/11/201710:19 21 10016 3.25 0.4278 6.37 3080.21 7584.94 0.4061 0.9493 0.9611 -1.2% 0.0021 0.0020 2.2% 
ASR0611 C4 1118007-3 19.8 6/11/201710:24 22 10031 3.26 0.4285 6.61 3074.10 7584.94 0.4053 0.9458 0.9611 .·.·-1.6% 0.0021 0.0020 6:3o/; 
ASR0611 01 1118007-3 19.8 6/11/201710:34 25 10022 3.32 0.4099 7.44 3017.06 7584.94 0.3978 0.9704 0.9611 1.0% 0.0025 0.0020 21.9% 
ASR0611 02 1118007-3 19.8 6/11/2017 10:42 29 10029 3.29 0.4107 8.73 3046.72 7584.93 0.4017 0.9780 0.9611 1.8% 0.0029 0.0020 41.7% 
ASR0611 03 1118007-3 19.8 6/11/2017 10:54 16 10015 3.32 0.4196 4.65 3014.90 7584.93 0.3975 0.9473 0.9611 -1.4o/o 0.0015 0.0020 -23.7% 
ASR0611 04 1118007-3 19.8 6/11/201711:04 25 10042 3.28 0.4214 7.52 3059.98 7584.93 0.4034 0.9574 0.9611 -0.4% 0.0025 0.0020 21.6% 
ASR0611 A1 1118007-5 39.9 6/11/2017 10:54 20 10036 3.32 0.4236 5.95 3021.46 7584.93 0.3983 0.9404 0.9540 -1.4% 0.0020 0.0022 -12.4% 
ASR0611 A2 1118007-5 39.9 6/11/201711:04 22 10009 3.25 0.4238 6.68 3078.36 7584.93 0.4059 0.9576 0.9540 0.4% 0.0022 0.0022 -3.5% 
ASR0611 A3 1118007-5 39.9 6/11/201711:16 18 10020 3.28 0.4440 5.39 3053.37 7584.92 0.4026 0.9067 0.9540 -5.0% 0.0018 0.0022 -21.4% 
ASR0611 A4 1118007-5 39.9 6/11/201711:24 31 10015 3.27 0.4284 9.40 3061.16 7584.92 0.4036 0.9421 0.9540 •1.3% 0.0031 0.0022 36.7% 
ASR0611 B1 1118007-5 39.9 6/11/20179:14 22 10021 3.41 0.4252 6.36 2937.10 7584.96 0.3872 0.9107 0.9540 -4.5% 0.0022 0.0022 -3.6% 
ASR0611 B2 1118007-5 39.9 6/11/20179:19 25 10034 3.39 0.4122 7.26 2958.23 7584.96 0.3900 0.9462 0.9540 -0.8% 0.0025 0.0022 9.2% 
ASR0611 B3 1118007-5 39.9 6/11/2017 9:31 21 10013 3.26 0.4289 6.36 3069.93 7584.96 0.4047 0.9437 0.9540 .-1.1% .. 0.0021 0.0022 -7.8% 
ASR0611 B4 1118007-5 39.9 6/11/2017 9:40 19 10012 3.35 0.4195 5.57 2987.07 7584.96 0.3938 0.9388 0.9540 -1.6°/, 0.0019 0.0022 -17.0% 
ASR0611 C1 1118007-5 39.9 6/11/2017 9:48 20 10036 3.34 0.4214 5.88 3003.25 7584.95 0.3959 0.9396 0.9540 -1.5% 0.0020 0.0022 . ~12.9o/~ ' 
ASR0611 C2 1118007-5 39.9 6/11/2017 9:53 17 10013 3.24 0.4339 5.13 3088.77 7584.95 0.4072 0.9385 0.9540 -1.6% 0.0017 0.0022 -26.0% 
ASR0611 C3 1118007-5 39.9 6/11/2017 10:02 13 10025 3.33 0.4278 3.81 3008.87 7584.95 0.3967 0.9273 0.9540 -2.8% 0.0013 0.0022 -43.7% 
ASR0611 C4 1118007-5 39.9 6/11/201710:09 25 10032 3.31 0.4285 7.41 3027.92 7584.94 0.3992 0.9316 0.9540 •2.3% 0.0024 0.0022 9.0% 
ASR0611 01 1118007-5 39.9 6/11/201710:19 18 10010 3.37 0.4099 5.25 2968.71 7584.94 0.3914 0.9549 0.9540 0.1% 0.0018 0.0022 -21.3% 
ASR0611 02 1118007-5 39.9 6/11/201710:25 14 10011 3.37 0.4107 4.07 2969.02 7584.94 0.3914 0.9531 0.9540 -0.1% 0.0014 0.0022 -39.0% 
ASR0611 03 1118007-5 39.9 6/11/201710:34 9 10022 3.44 0.4196 2.45 2911.71 7584.94 0.3839 0.9149 0.9540 -4.1% 0.0008 0.0022 -62.6% 
ASR0611 04 1118007-5 39.9 6/11/201710:42 18 10026 3.31 0.4214 5.34 3027.40 7584.93 0.3991 0.9472 0.9540 -0.7% 0.0018 0.0022 -21.5% 
ASR0611 A1 1118007-6 40.4 6/11/2017 10:42 18 10026 3.29 0.4236 5.39 3045.98 7584.93 0.4016 0.9480 0.9539 -0.6% 0.0018 0.0023 -21.4% 
ASR0611 A2 1118007-6 40.4 6/11/201710:54 21 10027 3.31 0.4238 6.25 3027.97 7584.93 0.3992 0.9420 0.9539 -1.2% 0.0021 0.0023 -8.3% 
ASR0611 A3 1118007-6 40.4 6/11/2017 11 :04 12 10010 3.28 0.4440 3.56 3050.32 7584.93 0.4022 0.9058 0.9539 -5.0% 0.0012 0.0023 -48.1% 
ASR0611 A4 1118007-6 40.4 6/11/2017 11 :16 24 10017 3.27 0.4284 7.26 3061.77 7584.92 0.4037 0.9423 0.9539 '1.2% 0.0024 0.0023 5.3% 
ASR0611 B1 1118007-6 40.4 6/11/2017 11 :24 25 10041 3.34 0.4252 7.39 3004.67 7584.92 0.3961 0.9317 0.9539 -2'.3% 0.0025 0.0023 9.3% 
ASR0611 B2 1118007-6 40.4 6/11/2017 9:14 19 10025 3.37 0.4122 5.52 2973.13 7584.96 0.3920 0.9509 0.9539 -0.3% 0.0019 0.0023 -17.5% 
ASR0611 B3 1118007-6 40.4 6/11/2017 9:19 20 10014 3.39 0.4289 5.82 2952.44 7584.96 0.3892 0.9076 0.9539 -4.9% 0.0020 0.0023 -12.5% 
ASR0611 B4 1118007-6 40.4 6/11/2017 9:31 24 10050 3.34 0.4195 7.09 3007.39 7584.96 0.3965 0.9452 0.9539 . -0.9% 0.0024 0.0023 4.6% 
ASR0611 C1 1118007-6 40.4 6/11/2017 9:40 25 10029 3.3 0.4214 7.47 3037.55 7584.96 0.4005 0.9503 0.9539 -0.4% 0.0025 0.0023 9.1% 
ASR0611 C2 1118007-6 40.4 6/11/2017 9:48 16 10019 3.32 0.4339 4.71 3016.11 7584.95 0.3976 0.9164 0.9539 -3.9% 0.0016 0.0023 -30.7% 
ASR0611 C3 1118007-6 40.4 6/11/2017 9:54 15 10022 3.33 0.4278 4.41 3007.97 7584.95 0.3966 0.9270 0.9539 -2.8% 0.0015 0.0023 '34.9% 
ASR0611 C4 1118007-6 40.4 6/11/2017 10:02 27 10030 3.4 0.4285 7.80 2947.10 7584.95 0.3885 0.9068 0.9539 -4.9% 0.0026 0.0023 17.5% 
ASR0611 01 1118007-6 40.4 6/11/2017 10:09 20 10023 3.42 0.4099 5.75 2929.09 7584.94 0.3862 0.9421 0.9539 -1.2% 0.0020 0.0023 0 12.8% 
ASR0611 02 1118007-6 40.4 6/11/201710:19 28 10021 3.43 0.4107 8.08 2919.97 7584.94 0.3850 0.9373 0.9539 -1.7% 0.0028 0.0023 22.8% 
ASR0611 03 1118007-6 40.4 6/11/201710:25 10 10027 3.42 0.4196 2.75 2930.21 7584.94 0.3863 0.9207 0.9539 -3.5% 0.0009 0.0023 -58.3% 
ASR0611 04 1118007-6 40.4 6/11/201710:34 15 10020 3.37 0.4214 4.35 2971.69 7584.94 0.3918 0.9297 0.9539 -2.5% 0.0015 0.0023 -35.0% 
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LB41 OOC Beta Attenuation Curve -- Sr-90 

WO#: 1118007 

Nuclide: Sr-90 
Std. ID: 777.3020.11 

Ref. Date: 02/08/06 
Halflife: 28.5 
Activity: 4996.73 

Vol.: 2 

File Detector 
ID ID 

ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 01 
ASR0611 02 
ASR0611 03 
ASR0611 04 
ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 01 
ASR0611 02 
ASR0611 03 
ASR0611 04 
ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 01 
ASR0611 02 
ASR0611 03 
ASR0611 04 

yrs 
dpm/ml 
ml 

Sample 
ID 

1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-7 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-8 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 
1118007-9 

Mass 
(mn) 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 
83.7 

Count 
Date 

6/11/201710:34 
6/11/2017 10:42 
6/11/2017 10:54 
6/11/201711:04 
6/11/201711:16 
6/11/201711:24 
6/11/2017 9:13 
6/11/2017 9:19 
6/11/2017 9:31 
6/11/2017 9:40 
6/11/2017 9:48 
6/11/2017 9:53 

6/11/201710:02 
6/11/2017 10:09 
6/11/201710:19 
6/11/201710:25 
6/11/201710:24 
6/11/2017 10:34 
6/11/201710:42 
6/11/201710:54 
6/11/201711:04 
6/11/201711:17 
6/11/201711:24 
6/11/2017 9:14 
6/11/20179:19 
6/11/2017 9:31 
6/11/2017 9:40 
6/11/2017 9:48 
6/11/2017 9:54 

6/11/201710:02 
6/11/2017 10:09 
6/11/201710:19 
6/11/201710:19 
6/11/201710:24 
6/11/2017 10:34 
6/11/2017 10:42 
6/11/201710:54 
6/11/201711:04 
6/11/201711:16 
6/11/201711 :24 
6/11/20179:13 
6/11/2017 9:19 
6/11/2017 9:31 
6/11/2017 9:40 
6/11/2017 9:48 
6/11/20179:54 

6/11/201710:02 
6/11/2017 10:09 

Calibrated Mass Range 
Low 7.7 mg 
High 158.6 mg 

Alpha Beta Count Base Beta Alpha 
Counts Counts Time Eff. CPM 

26 10040 3.27 0.4236 7.87 
27 10010 3.31 0.4238 8.06 
17 10052 3.27 0.4440 5.10 
14 10014 3.26 0.4284 4.21 
24 10006 3.31 0.4252 7.16 
23 10023 3.38 0.4122 6.69 
18 10005 3.24 0.4289 5.47 
18 10035 3.34 0.4195 5.29 
17 10024 3.31 0.4214 5.03 
17 10019 3.25 0.4339 5.12 
15 10036 3.35 0.4278 4.38 
27 10026 3.26 0.4285 8.14 
17 10023 3.39 0.4099 4.92 
16 10028 3.4 0.4107 4.62 
10 10037 3.32 0.4196 2.84 
13 10000 3.32 0.4214 3.81 
18 10040 3.27 0.4236 5.43 
17 10037 3.34 0.4238 5.00 
23 10009 3.3 0.4440 6.87 
24 10012 3.27 0.4284 7.26 
20 10024 3.38 0.4252 5.83 
27 10031 3.38 0.4122 7.87 
23 10030 3.36 0.4289 6.76 
27 10000 3.39 0.4195 7.86 
15 10036 3.34 0.4214 4.38 
13 10012 3.31 0.4339 3.82 
17 10014 3.34 0.4278 4.99 
26 10040 3.34 0.4285 7.64 
15 10021 3.4 0.4099 4.32 
19 10024 3.36 0.4107 5.57 
9 10027 3.32 0.4196 2.54 
18 10021 3.38 0.4214 5.22 
17 10037 3.28 0.4236 5.10 
12 10013 3.25 0.4238 3.60 
22 10029 3.29 0.4440 6.59 
25 10033 3.26 0.4284 7.59 
24 10007 3.37 0.4252 7.03 
16 10021 3.32 0.4122 4.70 
19 10013 3.28 0.4289 5.71 
20 10007 3.39 0.4195 5.80 
12 10038 3.27 0.4214 3.56 
14 10031 3.25 0.4339 4.20 
15 10015 3.35 0.4278 4.38 
31 10049 3.28 0.4285 9.31 
15 10020 3.41 0.4099 4.30 
16 10041 3.35 0.4107 4.69 
10 10027 3.29 0.4196 2.87 
11 10030 3.35 0.4214 3.18 

Beta 
CPM 

3068.90 
3022.83 
3072.50 
3070.25 
3021.35 
2963.73 
3086.42 
3002.90 
3026.86 
3081.11 
2994.18 
3072.56 
2955.02 
2947.80 
3021.53 
3010.44 
3068.90 
3003.75 
3031.52 
3060.24 
2964.07 
2966.10 
2983.57 
2948.26 
3003.25 
3023.11 
2996.56 
3003.09 
2945.74 
2981.73 
3018.52 
2963.19 
3058.62 
3079.59 
3046.82 
3076.08 
2967.82 
3016.72 
3051.20 
2950.33 
3068.18 
3084.80 
2987.91 
3060.82 
2936.80 
2995.71 
3046.06 
2992.42 

Attenuation Equation y=b•mA(a•xl 

b = 0.9681 
m = 0.9996 
a= 0.9174 

% Diff Max. = 5.9% 

Decay Corr. Act. Beta Obs. Obs 
added dnm/ml Atten. Eff. Atten Fact. 

7584.94 0.4046 0.9552 
7584.93 0.3985 0.9404 
7584.93 0.4051 0.9123 
7584.93 0.4048 0.9449 
7584.92 0.3983 0.9368 
7584.92 0.3907 0.9479 
7584.96 0.4069 0.9487 
7584.96 0.3959 0.9437 
7584.96 0.3991 0.9470 
7584.96 0.4062 0.9362 
7584.95 0.3948 0.9228 
7584.95 0.4051 0.9454 
7584.95 0.3896 0.9505 
7584.94 0.3886 0.9463 
7584.94 0.3984 0.9494 
7584.94 0.3969 0.9419 
7584.94 0.4046 0.9552 
7584.94 0.3960 0.9344 
7584.93 0.3997 0.9002 
7584.93 0.4035 0.9418 
7584.93 0.3908 0.9191 
7584.92 0.3911 0.9487 
7584.92 0.3934 0.9171 
7584.96 0.3887 0.9266 
7584.96 0.3959 0.9396 
7584.96 0.3986 0.9186 
7584.96 0.3951 0.9235 
7584.95 0.3959 0.9240 
7584.95 0.3884 0.9475 
7584.95 0.3931 0.9572 
7584.94 0.3980 0.9484 
7584.94 0.3907 0.9271 
7584.94 0.4032 0.9520 
7584.94 0.4060 0.9580 
7584.94 0.4017 0.9047 
7584.93 0.4056 0.9467 
7584.93 0.3913 0.9202 
7584.93 0.3977 0.9649 
7584.92 0.4023 0.9379 
7584.92 0.3890 0.9272 
7584.96 0.4045 0.9599 
7584.96 0.4067 0.9373 
7584.96 0.3939 0.9208 
7584.96 0.4035 0.9417 
7584.95 0.3872 0.9446 
7584.95 0.3950 0.9617 
7584.95 0.4016 0.9571 
7584.94 0.3945 0.9362 

Fitted 
Atten Fact. 

0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9465 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 
0.9388 

Cross-Talk Equation y=b"'x+m 

b= 1.1183E-05 
m = 0.0018 

% Diff Max. = 83.2% 

~>aXTLJ ~>a XTLK 
%Diff. Observed Fitted %Diff. 
0.9% 0.0026 0.0025 3.1% 
-0.6% 0.0027 0.0025 7.2% 
-3.6% 0.0017 0.0025 -33.2% 
-0.2% 0.0014 0.0025 -44.9% 
-1.0% 0.0024 0.0025 -4.7% 
0.2% 0.0023 0.0025 -9.3% 
0.2% 0.0018 0.0025 -28.7% 
-0.3% 0.0018 0.0025 -29.2% 
·0.1% 0.0017 0.0025 -33.3% 
-1.1% 0.0017 0.0025 -33.2% 
-2.5% 0.0015 0.0025 -412% 
-0.1% 0.0026 0.0025 6.5% 
QA% 0.0017 0.0025 -33.1% 
0.0% 0.0016 0.0025 -37.0% 
0.3% 0.0009 0.0025 -62.2% 
-0.5% 0.0013 0.0025 -49.1% 
0,9% 0.0018 0.0025 -2~,Q% 
-1.3% 0.0017 0.0025 -33.2% 
-4.9% 0.0023 0.0025 -8.9% 
-0.5% 0.0024 0.0025 -4.7% 
-2.9% 0.0020 0.0025 -21.0% 
0.2.% 0.0027 0.0025 6.6% 
-3.1%, 0.0023 0.0025 '8.9% 
-2.1% 0.0027 0.0025 7.2% 
-Q.7% 0.0015 0.0025 -41.4% 
-2.9% 0.0013 0.0025 -49.3% 
-2.4'1; 0.0017 0.0025 .33.0% 
-2.4% 0.0025 0.0025 2.3% 
0.1% 0.0015 0.0025 -41.1% 
1,1% 0.0019 0.0025 -25.0% 
0;2% 0.0008 0.0025 -66.2% 
-2.0% 0.0018 0.0025 -29.2% 
1.4% 0.0017 0.0027 -39.0% 
2.0% 0.0012 0.0027 -57.3% 
-3:6% 0.0022 0.0027 -20.9% 
0 .. 8% 0.0025 0.0027 -9.9% 
-2.0% 0.0024 0.0027 '13.4% 
2.8% 0.0016 0.0027 , -43.0% 
-0.1% 0.0019 0.0027 -31.6% 
-1.2% 0.0020 0.0027 -28.2% 
2.2% 0.0012 0.0027 -57.6% 
-0.2% 0.0014 0.0027 -50.3% 
-1.9% 0.0015 0.0027 -46.4% 
0.3% 0.0030 0.0027 11.2% 
0.6% 0.0015 0.0027 -46.4% 
2.4% 0.0016 0.0027 -42.8% 
1.9% 0.0009 0.0027 -65,6% 
-0.3% 0.0011 0.0027 -61.1% 
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LB41 DOC Beta Attenuation Curve -- Sr-90 

WO#: 1118007 

Nuclide: Sr-90 
Std. ID: 777.3020.11 

Ref. Date: 02/08/06 
Halflife: 28.5 
Activity: 4996.73 

Vol.: 2 

File Detector 
ID ID 

ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 01 
ASR0611 02 
ASR0611 03 
ASR0611 04 
ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 01 
ASR0611 02 
ASR0611 03 
ASR0611 04 
ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 01 
ASR0611 02 
ASR0611 03 
ASR0611 04 

yrs 
dpm/ml 
ml 

Sample 
ID 

1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-10 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-11 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 
1118007-12 

Mass 
Ima) 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
84.3 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.2 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 
106.8 

Count 
Date 

6/11/201710:09 
6/11/201710:19 
6/11/201710:25 
6/11/201710:34 
6/11/201710:42 
6/11/201710:54 
6/11/201711:04 
6/11/201711:17 
6/11/2017 11 :24 
6/11/2017 9:13 
6/11/2017 9:19 
6/11/2017 9:31 
6/11/2017 9:40 
6/11/2017 9:48 
6/11/2017 9:54 

6/11/201710:02 
6/11/201710:02 
6/11/201710:09 
6/11/201710:19 
6/11/201710:24 
6/11/2017 10:34 
6/11/2017 10:42 
6/11/2017 10:54 
6/11/2017 11 :04 
6/11/201711:17 
6/11/2017 11 :24 
6/11/2017 9:13 
6/11/20179:19 
6/11/20179:31 
6/11/2017 9:40 
6/11/2017 9:48 
6/11/2017 9:54 
6/11/2017 9:54 

6/11/201710:02 
6/11/201710:09 
6/11/201710:19 
6/11/201710:25 
6/11/2017 10:34 
6/11/201710:42 
6/11/201710:54 
6/11/201711:04 
6/11/201711:17 
6/11/201711:24 
6/11/2017 9:14 
6/11/2017 9:19 
6/11/2017 9:31 
6/11/2017 9:40 
6/11/2017 9:48 

Calibrated Mass Ran e 
Low 7.7 mg 
High 158.6 mg 

Alpha Beta Count Base Beta Alpha 
Counts Counts Time Eff. CPM 

25 10021 3.3 0.4236 7.50 
25 10013 3.36 0.4238 7.35 
13 10044 3.36 0.4440 3.77 
29 10055 3.34 0.4284 8.60 
22 10023 3.39 0.4252 6.40 
19 10015 3.39 0.4122 5.49 
15 10008 3.32 0.4289 4.43 
10 10003 3.41 0.4195 2.83 
20 10025 3.34 0.4214 5.88 
21 10038 3.32 0.4339 6.21 
18 10021 3.36 0.4278 5.26 
21 10033 3.32 0.4285 6.18 
14 10022 3.38 0.4099 4.05 
20 10032 3.43 0.4107 5.74 
11 10027 3.33 0.4196 3.13 
15 10035 3.36 0.4214 4.36 
14 10038 3.29 0.4236 4.18 
24 10032 3.36 0.4238 7.05 
12 10031 3.3 0.4440 3.54 
17 10032 3.33 0.4284 5.02 
24 10009 3.37 0.4252 7.03 
25 10026 3.46 0.4122 7.11 
14 10028 3.39 0.4289 4.05 
17 10026 3.35 0.4195 4.97 
15 10037 3.36 0.4214 4.35 
13 10032 3.3 0.4339 3.83 
15 10030 3.33 0.4278 4.41 
21 10020 3.28 0.4285 6.26 
15 10006 3.4 0.4099 4.32 
24 10023 3.36 0.4107 7.06 
8 10018 3.41 0.4196 2.18 
15 10010 3.35 0.4214 4.38 
18 10045 3.36 0.4236 5.28 
18 10031 3.33 0.4238 5.31 
21 10039 3.32 0.4440 6.23 
19 10025 3.32 0.4284 5.64 
20 10028 3.4 0.4252 5.79 
22 10004 3.38 0.4122 6.39 
12 10048 3.38 0.4289 3.47 
15 10003 3.42 0.4195 4.29 
16 10009 3.33 0.4214 4.69 
14 10055 3.38 0.4339 4.03 
17 10051 3.33 0.4278 5.01 
23 10051 3.42 0.4285 6.58 
16 10021 3.36 0.4099 4.67 
19 10026 3.43 0.4107 5.45 
17 10010 3.42 0.4196 4.80 
12 10029 3.39 0.4214 3.44 

Attenuation E uation =b*m" a*x Cross-Talk E uation =b*x+m 

b= 0.9681 b= 1.1183E-05 
m= 0.9996 m= 0.0018 
a= 0.9174 

%Diff Max.= 83.2% 
%DiffMax. = 5.9% 

Beta Decay Corr. Act. Beta Obs. Obs Fitted ~>aXTU ~>a XTLK 
CPM added dom/ml Atten. Eff. Atten Fact. Atten Fact. % Diff. Observed Fitted %Diff. 

3035.23 7584.94 0.4002 0.9447 0.9386 0.6% 0.0025 0.0027 -9.9% 
2978.72 7584.94 0.3927 0.9267 0.9386 :1.3% 0.0025 0.0027 -10.1% 
2987.78 7584.94 0.3939 0.8872 0.9386 -5.5% 0.0013 0.0027 -54.0% 
3008.95 7584.94 0.3967 0.9260 0.9386 -1.3% 0.0029 0.0027 4.2% 
2955.02 7584.93 0.3896 0.9163 0.9386 -2.4% 0.0022 0.0027 -2U% 
2952.63 7584.93 0.3893 0.9444 0.9386 0.6% 0.0019 0.0027 -32.2% 
3012.91 7584.93 0.3972 0.9261 0.9386 -1.3% 0.0015 0.0027 -46.3% 
2931.84 7584.92 0.3865 0.9214 0.9386 -1.8% 0.0010 0.0027 -64.WY.· 
2999.96 7584.92 0.3955 0.9386 0.9386 0.0% 0.0020 0.0027 -28.6% 
3021.83 7584.96 0.3984 0.9182 0.9386 -2.2% 0.0021 0.0027 -25.0% 
2980.80 7584.96 0.3930 0.9186 0.9386 -2.1% 0.0018 0.0027 ,35.6% 
3019.09 7584.96 0.3980 0.9289 0.9386 •1.0% 0.0020 0.0027 ,25.3% 
2963.47 7584.96 0.3907 0.9532 0.9386 1.6% 0.0014 0.0027 050.2% 
2923.17 7584.95 0.3854 0.9384 0.9386 0.0% 0.0020 0.0027 -28.4%. 
3009.45 7584.95 0.3968 0.9456 0.9386 0.7% 0.0010 0.0027 -62.1% 
2985.00 7584.95 0.3935 0.9339 0.9386 -0.5% 0.0015 0.0027 46.7% 
3049.63 7584.95 0.4021 0.9492 0.9311 1.9% 0.0014 0.0030 -54.2% 
2984.38 7584.94 0.3935 0.9284 0.9311 -0.3% 0.0024 0.0030 -20.9% 
3038.19 7584.94 0.4006 0.9022 0.9311 -3.1% 0.0012 0.0030 -61.0% 
3011.08 7584.94 0.3970 0.9267 0.9311 -0.5% 0.0017 0.0030 44.2% 
2968.42 7584.94 0.3914 0.9204 0.9311 ,1.1% 0.0024 0.0030 -20.7% 
2896.04 7584.93 0.3818 0.9263 0.9311 -0.5% 0.0025 0.0030 -17.8% 
2956.57 7584.93 0.3898 0.9088 0.9311 -2.4% 0.0014 0.0030 -54.2% 
2991.24 7584.93 0.3944 0.9401 0.9311 1.0% 0.0017 0.0030 44.3% 
2985.66 7584.92 0.3936 0.9341 0.9311 0.3% 0.0015 0.0030 -51.2% 
3038.34 7584.92 0.4006 0.9232 0.9311 -0.8% 0.0013 0.0030 :57-8% 
3010.37 7584.96 0.3969 0.9277 0.9311 -0.4% 0.0015 0.0030 -51.0% 
3051.98 7584.96 0.4024 0.9390 0.9311 0.9'/, 0.0021 0.0030 031.3% 
2941.33 7584.96 0.3878 0.9460 0.9311 1.6% 0.0015 0.0030 ,50.9% 
2981.43 7584.96 0.3931 0.9571 0.9311 2.8% 0.0024 0.0030 ,20.8% 
2936.16 7584.95 0.3871 0.9226 0.9311 -0.9% 0.0007 0.0030 -75.2% 
2986.45 7584.95 0.3937 0.9343 0.9311 0.3% 0.0015 0.0030 -50.9% 
2988.15 7584.95 0.3940 0.9300 0.9309 -0.1% 0.0018 0.0030 '41.0% 
3010.98 7584.95 0.3970 0.9367 0.9309 0.6% 0.0018 0.0030 41.1% 
3022.29 7584.94 0.3985 0.8974 0.9309 -3.6% 0.0021 0.0030 ·31.2% 
3018.05 7584.94 0.3979 0.9288 0.9309 -0.2% 0.0019 0.0030 -37.6% 
2947.80 7584.94 0.3886 0.9140 0.9309 -1.8% 0.0020 0.0030 ,34.4% 
2958.11 7584.94 0.3900 0.9461 0.9309 1.6% 0.0022 0.0030 ,27.8% 
2971.24 7584.93 0.3917 0.9133 0.9309 -1.9% 0.0012 0.0030 -61.0% 
2923.26 7584.93 0.3854 0.9187 0.9309 -1.3% 0.0015 0.0030 -51.0% 
3004.17 7584.93 0.3961 0.9399 0.9309 1.0% 0.0016 0.0030 -47.8% 
2973.19 7584.92 0.3920 0.9034 0.9309 -3.0% 0.0014 0.0030 -54.7% 
3016.68 7584.92 0.3977 0.9297 0.9309 -0.1% 0.0017 0.0030 44.5% 
2935.99 7584.96 0.3871 0.9033 0.9309 -3.0% 0.0022 0.0030 -25.1% 
2980.83 7584.96 0.3930 0.9587 0.9309 3.0% 0.0016 0.0030 -47.7% 
2921.43 7584.96 0.3852 0.9378 0.9309 0.7% 0.0019 0.0030 ., -37.7% 
2925.24 7584.96 0.3857 0.9191 0.9309 -1.3% 0.0016 0.0030 -45.2% 
2956.80 7584.95 0.3898 0.9251 0.9309 -0.6% 0.0012 0.0030 :e1.2% 
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LB41 OOC Beta Attenuation Curve -- Sr-90 

WO#: 1118007 

Nuclide: Sr-90 
Std. ID: 777.3020.11 

Ref. Date: 02/08/06 
Halflife: 28 .5 yrs 
Activity: 4996.73 dpm/mL 

Vol.: 2 ml 

File Detector Sample 
ID ID ID 

ASR0611 A1 1118007-13 
ASR0611 A2 1118007-13 
ASR0611 A3 1118007-13 
ASR0611 A4 1118007-13 
ASR0611 B1 1118007-13 
ASR0611 B2 1118007-13 
ASR0611 B3 1118007-13 
ASR0611 B4 1118007-13 
ASR0611 C1 1118007-13 
ASR0611 C2 1118007-13 
ASR0611 C3 1118007-13 
ASR0611 C4 1118007-13 
ASR0611 D1 1118007-13 
ASR0611 D2 1118007-13 
ASR0611 D3 1118007-13 
ASR0611 D4 1118007-13 
ASR0611 A1 1118007-14 
ASR0611 A2 1118007-14 
ASR0611 A3 1118007-14 
ASR0611 A4 1118007-14 
ASR0611 B1 1118007-14 
ASR0611 B2 1118007-14 
ASR0611 B3 1118007-14 
ASR0611 B4 1118007-14 
ASR0611 C1 1118007-14 
ASR0611 C2 1118007-14 
ASR0611 C3 1118007-14 
ASR0611 C4 1118007-14 
ASR0611 D1 1118007-14 
ASR0611 D2 1118007-14 
ASR0611 D3 1118007-14 
ASR0611 D4 1118007-14 
ASR0611 A1 1118007-16 
ASR0611 A2 1118007-16 
ASR0611 A3 1118007-16 
ASR0611 A4 1118007-16 
ASR0611 B1 1118007-16 
ASR0611 B2 1118007-16 
ASR0611 B3 1118007-16 
ASR0611 B4 1118007-16 
ASR0611 C1 1118007-16 
ASR0611 C2 1118007-16 
ASR0611 C3 1118007-16 
ASR0611 C4 1118007-16 
ASR0611 D1 1118007-16 
ASR0611 D2 1118007-16 
ASR0611 D3 1118007-16 
ASR0611 D4 1118007-16 

Mass Count 
Ima) Date 
126.6 6/11/2017 9:48 
126.6 6/11/20179:54 
126.6 6/11/201710:02 
126.6 6/11/201710:09 
126.6 6/11/201710:19 
126.6 6/11/201710:25 
126.6 6/11/201710:34 
126.6 6/11/201710:42 
126.6 6/11/201710:54 
126.6 6/11/201711:04 
126.6 6/11/201711:17 
126.6 6/11/201711:24 
126.6 6/11/20179:14 
126.6 6/11/20179:19 
126.6 6/11/20179:31 
126.6 6/11/2017 9:40 
127.4 6/11/20179:40 
127.4 6/11/2017 9:48 
127.4 6/11/2017 9:53 
127.4 6/11/2017 10:02 
127.4 6/11/201710:09 
127.4 6/11/201710:19 
127.4 6/11/201710:25 
127.4 6/11/201710:34 
127.4 6/11/201710:42 
127.4 6/11/201710:54 
127.4 6/11/2017 11 :04 
127.4 6/11/201711:16 
127.4 6/11/201711:24 
127.4 6/11/2017 9:14 
127.4 6/11/2017 9:19 
127.4 6/11/2017 9:31 
148 6/11/2017 9:19 
148 6/11/20179:31 
148 6/11/2017 9:40 
148 6/11/2017 9:48 
148 6/11/2017 9:54 
148 6/11/201710:02 
148 6/11/201710:09 
148 6/11/201710:19 
148 6/11/201710:25 
148 6/11/201710:34 
148 6/11/201710:42 
148 6/11/201710:55 
148 6/11/201711:04 
148 6/11/201711:17 
148 6/11/201711:24 
148 6/11/20179:14 

Calibrated Mass Ran e 
Low 7.7 mg 
High 158.6 mg 

Alpha Beta Count Base Beta Alpha 
Counts Counts Time Elf. CPM 

16 10034 3.34 0.4236 4.71 
20 10028 3.43 0.4238 5.74 
16 10012 3.37 0.4440 4.65 
23 10026 3.33 0.4284 6.82 
26 10030 3.43 0.4252 7.49 
17 10023 3.49 0.4122 4.75 
13 10036 3.43 0.4289 3.71 
16 10020 3.34 0.4195 4.69 
26 10028 3.34 0.4214 7.67 
18 10017 3.36 0.4339 5.25 
12 10025 3.37 0.4278 3.46 
21 10040 3.31 0.4285 6.20 
9 10037 3.4 0.4099 2.55 
12 10022 3.38 0.4107 3.46 
6 10011 3.4 0.4196 1.59 
14 10018 3.38 0.4214 4.04 
13 10025 3.29 0.4236 3.87 
18 10029 3.35 0.4238 5.28 
13 10014 3.31 0.4440 3.83 
20 10027 3.31 0.4284 5.96 
18 10022 3.38 0.4252 5.23 
28 10018 3.45 0.4122 8.00 
17 10024 3.44 0.4289 4.86 
20 10047 3.33 0.4195 5.91 
17 10023 3.34 0.4214 4.98 
18 10024 3.35 0.4339 5.26 
11 10036 3.36 0.4278 3.18 
20 10018 3.32 0.4285 5.88 
17 10021 3.34 0.4099 4.99 
13 10019 3.44 0.4107 3.69 
7 10027 3.36 0.4196 1.91 
16 10035 3.38 0.4214 4.63 
21 10029 3.41 0.4236 6.08 
14 10036 3.46 0.4238 3.95 
16 10003 3.44 0.4440 4.56 
19 10039 3.42 0.4284 5.47 
24 10017 3.57 0.4252 6.63 
19 10007 3.51 0.4122 5.30 
14 10024 3.46 0.4289 3.96 
24 10034 3.42 0.4195 6.92 
20 10001 3.51 0.4214 5.59 
19 10027 3.4 0.4339 5.48 
11 10018 3.44 0.4278 3.10 
20 10017 3.49 0.4285 5.59 
15 10027 3.54 0.4099 4.14 
29 10013 3.57 0.4107 8.04 
15 10039 3.57 0.4196 4.03 
8 10039 3.53 0.4214 2.17 

Attenuation E uation =b*m' a*x) Cross-Talk E uation =b*x+m 

b= 0.9681 b= 1.1183E-05 
m= 0.9996 m= 0.0018 
a= 0.9174 

%DilfMax.= 83.2% 
% Dilf Max.= 5.9% 

Beta Decay Corr. Act. Beta Obs. Obs Fitted j3>aXTL~ j3 > a XTLK 
CPM added dnm/mL Atten. Elf. Atten Fact. Atten Fact. %Dilf. Observed Fitted % Dilf. 

3002.76 7584.95 0.3959 0.9346 0.9241 1.1% 0.0016 0.0032 -51.2% 
2922.28 7584.95 0.3853 0.9091 0.9241 -1.6% 0.0020 0.0032 -39.0% 
2969.41 7584.95 0.3915 0.8817 0.9241 -4.6% 0.0016 0.0032 -51.3% 
3009.28 7584.94 0.3967 0.9261 0.9241 0.2% 0.0023 0.0032 -29.5% 
2922.59 7584.94 0.3853 0.9062 0.9241 -1.9% 0.0026 0.0032 -20.3% 
2870.27 7584.94 0.3784 0.9180 0.9241 -0.7% 0.0017 0.0032 -48.5% 
2924.40 7584.94 0.3856 0.8989 0.9241 -2.7% 0.0013 0.0032 -60.6% 
2998.41 7584.93 0.3953 0.9423 0.9241 2.0% 0.0016 0.0032 ·51.4% 
3000.86 7584.93 0.3956 0.9389 0.9241 1.6% 0.0026 0.0032 -20.5% 
2979.59 7584.93 0.3928 0.9053 0.9241 -2.0% 0.0018 0.0032 -45.3% 
2973.14 7584.92 0.3920 0.9163 0.9241 -0.9% 0.0012 0.0032 -63.8% 
3030.34 7584.92 0.3995 0.9324 0.9241 0.9% 0.0020 0.0032 ·36.3% 
2950.44 7584.96 0.3890 0.9490 0.9241 2.7% 0.0009 0.0032 073.1% 
2963.48 7584.96 0.3907 0.9513 0.9241 2.9% 0.0012 0.0032 -63.7% 
2942.75 7584.96 0.3880 0.9246 0.9241 0.1% 0.0005 0.0032 -83.2% 
2962.30 7584.96 0.3905 0.9268 0.9241 0.3% 0.0014 0.0032 -57.6% 
3045.68 7584.96 0.4015 0.9479 0.9239 2.6% 0.0013 0.0032 -60.6% 
2992.40 7584.95 0.3945 0.9309 0.9239 0.8% 0.0018 0.0032 -45.3% 
3023.87 7584.95 0.3987 0.8979 0.9239 -2.8% 0.0013 0.0032 -60.7% 
3027.77 7584.95 0.3992 0.9318 0.9239 0.9% 0.0020 0.0032 ;39.0% 
2963.48 7584.94 0.3907 0.9189 0.9239 -0.5% 0.0018 0.0032 -45.2% 
2902.12 7584.94 0.3826 0.9282 0.9239 0.5% 0.0028 0.0032 -14.5% 
2912.41 7584.94 0.3840 0.8952 0.9239 -3.1% 0.0017 0.0032 -48.3% 
3015.53 7584.94 0.3976 0.9477 0.9239 2.6% 0.0020 0.0032 -39.3% 
2999.36 7584.93 0.3954 0.9384 0.9239 1.6% 0.0017 0.0032 -48.5% 
2990.58 7584.93 0.3943 0.9087 0.9239 •1.6% 0.0018 0.0032 -45.4% 
2985.26 7584.93 0.3936 0.9200 0.9239 -DA% 0.0011 0.0032 -67.0% 
3014.57 7584.92 0.3974 0.9275 0.9239 0.4% 0.0020 0.0032 -39.5% 
2998.69 7584.92 0.3953 0.9645 0.9239 4.4% 0.0017 0.0032 -48.3% 
2910.89 7584.96 0.3838 0.9344 0.9239 1.1% 0.0013 0.0032 -60.7% 
2982.56 7584.96 0.3932 0.9371 0.9239 ·. 1.4% 0.0006 0.0032 -80.1% 
2967.33 7584.96 0.3912 0.9284 0.9239 0.5% 0.0016 0.0032 ;51.6% 
2939.62 7584.96 0.3876 0.9149 0.9169 -0.2% 0.0021 0.0035 -40.1% 
2899.24 7584.96 0.3822 0.9019 0.9169 -1.6% 0.0014 0.0035 -60.5% 
2906.34 7584.96 0.3832 0.8630 0.9169 ·5.9% 0.0016 0.0035 -54.6o/; 
2933.85 7584.95 0.3868 0.9029 0.9169 ·1.5% 0.0019 0.0035 -46.0% 
2804.27 7584.95 0.3697 0.8695 0.9169 -5.2% 0.0024 0.0035 -31.6% 
2849.35 7584.95 0.3757 0.9113 0.9169 -0.6% 0.0019 0.0035 -46.2% 
2895.56 7584.94 0.3818 0.8901 0.9169 -2.9% 0.0014 0.0035 -60.4% 
2932.33 7584.94 0.3866 0.9216 0.9169 .0.5% 0.0024 0.0035 -31.7% 
2847.75 7584.94 0.3754 0.8910 0.9169 -2.8%. 0.0020 0.0035 -43.2% 
2947.46 7584.94 0.3886 0.8956 0.9169 -2.3% 0.0019 0.0035 -46.2% 
2910.57 7584.93 0.3837 0.8970 0.9169 -2.2% 0.0011 0.0035 -69.2% 
2867.30 7584.93 0.3780 0.8822 0.9169 •3.8°/; 0.0019 0.0035 -43.6% 
2830.87 7584.93 0.3732 0.9105 0.9169 00.7%' 0.0015 0.0035 -57.6% 
2803.15 7584.92 0.3696 0.8999 0.9169 -1.9% 0.0029 0.0035 -17.0% 
2810.38 7584.92 0.3705 0.8830 0.9169 -3.7% 0.0014 0.0035 -58.5% 
2842.30 7584.96 0.3747 0.8892 0.9169 •3.0% 0.0008 0.0035 :78.0% 



270 of 328

LB41 OOC Beta Attenuation Curve -- Sr-90 

WO#: 1118007 

Nuclide: Sr-90 
Std. ID: 777.3020.11 

Ref. Date: 02/08/06 
Halflife: 28 .5 
Activity: 4996. 73 

Vol.: 2 

File Detector 
ID ID 

ASR0611 A1 
ASR0611 A2 
ASR0611 A3 
ASR0611 A4 
ASR0611 B1 
ASR0611 B2 
ASR0611 B3 
ASR0611 B4 
ASR0611 C1 
ASR0611 C2 
ASR0611 C3 
ASR0611 C4 
ASR0611 D1 
ASR0611 D2 
ASR0611 D3 
ASR0611 D4 

yrs 
dpm/ml 
ml 

Sample 
ID 

1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 
1118007-15 

Mass 
(mg) 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 
158.6 

Count 
Date 

6/11/2017 9:31 
6/11/2017 9:40 
6/11/2017 9:48 
6/11/2017 9:54 

6/11/2017 10:02 
6/11/2017 10:09 
6/11/201710:19 
6/11/201710:25 
6/11/201710:34 
6/11/201710:42 
6/11/201710:54 
6/11/201711:04 
6/11/201711:17 
6/11/201711:24 
6/11/2017 9:14 
6/11/20179:19 

Calibrated Mass Ran e 
Low 7.7 mg 

High 158.6 mg 

Alpha Beta Count Base Beta Alpha 
Counts Counts Time Eff. CPM 

21 10010 3.38 0.4236 6.14 
24 10036 3.39 0.4238 6.99 
14 10014 3.38 0.4440 4.05 
18 10027 3.44 0.4284 5.15 
17 10021 3.44 0.4252 4.85 
19 10034 3.49 0.4122 5.33 
17 10027 3.43 0.4289 4.87 
11 10004 3.47 0.4195 3.07 
15 10029 3.39 0.4214 4.31 
15 10011 3.42 0.4339 4.27 
20 10029 3.41 0.4278 5.77 
27 10036 3.38 0.4285 · 7.85 
16 10018 3.48 0.4099 4.50 
14 10006 3.44 0.4107 · 3.98 
9 10035 3.45 0.4196 2.44 
7 10011 3.47 0.4214 1.92 

Attenuation E uation =b*mA a*x) Cross-Talk E uation y=b*x+m 

b= 0.9681 b= 1.1183E-05 
m= 0.9996 m= 0.0018 
a= 0.9174 

%DiffMax.= 83.2% 
% Diff Max.= 5.9% 

Beta Decay Corr. Act. Beta Obs. Obs Fitted ~>a XTL~ ~>a XTLK 
CPM added dpm/ml Atten. Eff. Atten Fact. Atten Fact. % Diff. Observed Fitted %Diff. 

2960.10 7584.96 0.3903 0.9213 0.9134 0.9% 0.0021 0.0036 -42.0% 
2959.14 7584.96 0.3901 0.9206 0.9134 "q,8% 0.0024 0.0036 -33.9% 
2961.21 7584.95 0.3904 0.8793 0.9134 -3.7% 0.0014 0.0036 -61.8% 
2913.29 7584.95 0.3841 0.8966 0.9134 ;, .• jj3oi, 0.0018 0.0036 -50.5% 
2911.47 7584.95 0.3838 0.9027 0.9134 ·1.2% 0.0017 0.0036 -53.4% 
2873.42 7584.94 0.3788 0.9190 0.9134 0.6% 0.0019 0.0036 -48.1% 
2921.78 7584.94 0.3852 0.8981 0.9134 -1.7% 0.0017 0.0036 -53.3% 
2881.41 7584.94 0.3799 0.9056 0.9134 •0.9% 0.0011 0.0036 -70.2% 
2956.87 7584.94 0.3898 0.9251 0.9134 1.3% 0.0015 0.0036 -59.2% 
2925.53 7584.93 0.3857 0.8889 0.9134 -2.7% 0.0015 0.0036 -59.1% 
2939.42 7584.93 0.3875 0.9059 0.9134 -0.8% 0.0020 0.0036 -45.1% 
2966.33 7584.93 0.3911 0.9127 0.9134 -0.1% 0.0026 0.0036 -26.0% 
2877.12 7584.92 0.3793 0.9254 0.9134 1.3% 0.0016 0.0036 '56.2% 
2907.11 7584.92 0.3833 0.9332 0.9134 2.2% 0.0014 0.0036 .. ···61.7% 
2907.03 7584.96 0.3833 0.9134 0.9134 0.0% 0.0008 0.0036 -76.5% 
2883.41 7584.96 0.3801 0.9021 0.9134 ··1.2% 0.0007 0.0036 ·81.4% 
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Sheet1 

Detector Sample Count ALPHA BETA 
ID ID Alpha Beta Guard Time TOD CPM CPM 
A1 23.3 10002 2654 7406 10.6 6/10/2017 10:21 943.5069 248.9414 
A1 43.7 10000 2613 8885 12.97 6/10/2017 15:44 770.932 200.0289 
A1 46.1 10002 2574 7898 11.46 6/10/201715:14 872.6969 223.1713 
A1 63.5 9999 2584 9151 12.92 6/10/2017 14:4 7 773.8384 198.564 
A1 81.1 10020 2487 7790 11.28 6/10/201714:16 888.2199 219.0427 
A1 93.6 10009 2373 11094 15.97 6/10/2017 13:52 626.6596 147.1551 
A1 95.2 10008 2609 11819 16.96 6/10/2017 13:23 590.0163 152.3965 
A1 116.1 10002 2612 13186 18.71 6/10/2017 12:57 534.5024 138.1685 
A1 134.2 10001 2902 17075 24.23 6/10/2017 12:31 412.6748 118.3329 
A1 134.3 10004 2789 15271 21.71 6/10/2017 12:00 460.7235 127.0301 
A1 151.6 9999 2851 16367 23.11 6/10/2017 11 :32 432.5918 121.9305 
A1 156 10002 2918 18142 25.89 6/10/2017 11 :06 386.2488 111.2716 
A2 22.1 10011 2646 6595 9.4 6/10/2017 10:20 1064.906 280.1534 
A2 23.3 10011 2636 7609 10.64 6/10/2017 10:51 940.7895 246.4084 
A2 46.1 10007 2535 7934 11.55 6/10/2017 15:43 866.3129 218.1445 
A2 63.5 10006 2500 9094 13.12 6/10/201715:16 762.5584 189.2128 
A2 81.1 10009 2356 7986 11.28 6/10/201714:45 887.2287 207.5292 
A2 93.6 10003 2318 11007 15.93 6/10/2017 14:21 627.8407 144.1756 
A2 95.2 10012 2579 11870 17.04 6/10/2017 13:53 587.4647 150.0138 
A2 116.1 10011 2655 13262 18.99 6/10/2017 13:25 527.0782 138.4744 
A2 134.2 10004 2990 17715 25.18 6/10/2017 13:03 397.2054 117.409 
A2 134.3 10003 2763 15595 22.11 6/10/2017 12:29 452.3257 123.6301 
A2 151.6 10003 2818 16361 23.28 6/10/2017 12:01 429.5881 119.7121 
A2 156 10001 2822 18457 26.16 6/10/2017 11 :35 382.2072 106.5386 
A3 21 10012 2671 6066 8.61 6/10/201710:19 1162.738 308.7107 
A3 22.1 10010 2806 6703 9.32 6/10/2017 10:50 1073.938 299.563 
A3 23.3 10005 2838 7514 10.81 6/10/201711:19 925.4359 261.0247 
A3 63.5 10009 2685 8856 12.92 6/10/2017 15:44 774.5944 206.3073 
A3 81.1 10002 2477 7603 11.02 6/10/2017 15:14 907.5265 223.2631 
A3 93.6 10008 2500 11269 15.9 6/10/201714:50 629.338 155.7227 
A3 95.2 10004 2607 11650 16.8 6/10/201714:22 595.3802 153.6686 
A3 116.1 10001 2611 13179 18.82 6/10/2017 13:55 531.3068 137.2254 
A3 134.2 10005 2997 16878 24.25 6/10/2017 13:31 412.4813 122.0776 
A3 134.3 10005 2764 15102 21.42 6/10/2017 13:00 466.9908 127.5283 
A3 151.6 10004 2844 16176 22.95 6/10/2017 12:30 435.8081 122.4116 
A3 156 9999 2904 18286 26.06 6/10/2017 12:04 383.5955 109.9251 
A4 21 10004 2690 6173 8.58 6/10/2017 10:49 1165.884 311.9878 
A4 22.1 10006 2746 6454 9.25 6/10/201711:18 1081.647 295.3329 
A4 23.3 10011 2832 7457 10.47 6/10/201711:48 956.0775 268.9551 
A4 48.5 10006 2898 10358 14.9 6/10/2017 10:25 671.4606 192.9646 
A4 81.1 . 10002 2494 7658 11.12 6/10/2017 15:43 899.3774 222.7486 
A4 93.6 10002 2510 11033 15.79 6/10/201715:18 633.3559 157.4294 
A4 95.2 10000 2655 11909 16.81 6/10/201714:51 594.801 156.4097 
A4 116.1 10001 2709 12944 18.61 6/10/2017 14:24 537.3162 144.0349 
A4 134.2 10000 2983 16717 23.88 6/10/201714:00 418.6775 123.3842 
A4 134.3 10001 2850 14745 21.15 6/10/2017 13:28 472.7775 133.2198 
A4 151.6 10003 2813 15978 22.69 6/10/2017 13:01 440.772 122.4433 
A4 156 10002 3072 18458 26.17 6/10/2017 12:33 382.1104 115.8543 
81 21 10016 2665 6317 8.89 6/10/201711:17 1126.568 298.162 
81 22.1 10010 2636 6772 9.33 6/10/2017 11 :47 1072.792 280.9165 
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81 23.3 10000 2784 8006 10.99 6/10/201712:18 909.8271 251.7082 
81 47.5 10004 3012 13364 18.8 6/10/2017 10:29 532.0367 158.5998 
81 48.5 10007 2818 10722 14.97 6/10/2017 10:55 668.3793 186.6302 
81 93.6 10011 2431 11611 16.31 6/10/2017 15:48 613.7042 147.4367 
81 95.2 10005 2616 12000 17.09 6/10/2017 15:20 585.3391 151.459 
81 116.1 10002 2676 13864 19.47 6/10/2017 14:53 513.6224 135.8292 
81 134.2 10000 2959 17625 24.65 6/10/2017 14:30 405.5885 118.4276 
81 134.3 10005 2958 16108 22.74 6/10/2017 13:59 439.8826 128.4662 
81 151.6 10006 2732 16525 23.35 6/10/2017 13:30 428.4315 115.3891 
81 156 10001 2973 18646 26.27 6/10/2017 13:04 380.6094 111.5579 
82 21 10011 2699 6451 8.87 6/10/2017 11 :47 1128.519 302.6341 
82 22.1 10015 2861 7137 9.74 6/10/2017 12:16 1028.117 292.0872 
82 23.3 10006 2895 7900 11.14 6/10/2017 12:49 898.0877 258.2243 
82 43.7 10006 2699 9551 13.5 6/10/2017 10:24 741.0682 198.2759 
82 47.5 10001 2973 13557 19.1 6/10/2017 11 :00 523.4956 154.0045 
82 48.5 10007 2933 11045 15.48 6/10/2017 11 :24 646.33 187.8203 
82 95.2 10001 2780 12620 17.76 6/10/2017 15:49 563.0024 154.8815 
82 116.1 10004 2675 13717 19.45 6/10/2017 15:22 514.2275 135.8821 
82 134.2 10001 3107 18077 25.49 6/10/2017 14:59 392.2329 120.2409 
82 134.3 10002 2953 16192 22.51 6/10/2017 14:28 444.2189 129.5361 
82 151.6 10002 2963 17070 24.07 6/10/2017 14:00 415.421 121.4493 
82 156 10000 2972 19055 26.98 6/10/2017 13:33 370.5279 108.5057 
83 21 10003 2830 6473 8.85 6/10/2017 12:15 1130.198 318.229 
83 22.1 10015 2791 6866 9.7 6/10/2017 12:48 1032.39 286.187 
83 23.3 10010 2836 7679 10.89 6/10/2017 13:17 919.1079 258.8774 
83 43.7 10006 2811 9628 13.43 6/10/2017 10:54 744.9644 207.7625 
83 46.1 10001 2716 8244 11.7 6/10/201710:22 854.7023 230.5918 
83 47.5 10003 3141 13327 18.6 6/10/2017 11 :27 537.7117 167.326 
83 48.5 10004 3079 11025 15.27 6/10/2017 11 :53 655.0568 200.0922 
83 116.1 10001 2726 13670 19.22 6/10/2017 15:51 520.2594 140.2864 
83 134.2 10002 3169 17537 24.85 6/10/201715:27 402.411 125.9802 
83 134.3 10002 2909 15708 22.11 6/10/2017 14:56 452.2905 130.0244 
83 151.6 10000 2918 16758 23.34 6/10/2017 14:28 428.365 123.4764 
83 156 10002 2998 19002 26.78 6/10/2017 14:03 373.4037 110.4042 
84 21 10009 2817 6320 8.94 6/10/2017 12:4 7 1119.475 313.5097 
84 22.1 10010 2876 6834 9.68 6/10/2017 13:16 1033.991 295.5164 
84 23.3 10014 2885 7650 10.89 6/10/2017 13:4 7 919.4592 263.3309 
84 43.7 10005 2765 9398 13.13 6/10/2017 11 :22 761.8954 208.9954 
84 46.1 10002 2657 8495 11.82 6/10/2017 10:52 846.0929 223.1975 
84 47.5 10002 3046 13505 18.69 6/10/2017 11 :57 535.0525 161.3839 
84 48.5 10005 2912 11066 15.31 6/10/2017 12:22 653.3944 188.6115 
84 63.5 10003 2575 9268 13.13 6/10/2017 10:24 761.7431 194.5248 
84 134.2 10003 3144 17876 25.08 6/10/2017 15:57 398.7437 123.7679 
84 134.3 10003 3002 15951 22.64 6/10/2017 15:25 441.7286 131.0062 
84 151.6 10003 2945 16489 23.23 6/10/2017 14:57 430.507 125.1847 
84 156 10001 3006 18966 26.59 6/10/201714:32 376.0188 111.459 
C1 21 10012 2882 6401 8.83 6/10/2017 13:15 1133.752 324.8473 
C1 22.1 10006 2702 6527 9.18 6/10/2017 13:45 1089.868 292.7955 
C1 23.3 9999 2813 7534 10.41 6/10/2017 14:15 960.4087 268.6809 
C1 43.7 10010 2653 9354 12.72 6/10/2017 11 :51 786.8397 207.0292 
C1 46.1 10005 2594 8270 11.43 6/10/2017 11 :20 875.2181 225.4066 
C1 47.5 10002 3067 13299 18.29 6/10/2017 12:25 546.7462 166.1473 
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C1 48.5 10008 2909 10618 14.73 6/10/2017 12:53 679.3197 195.9481 
C1 63.5 10005 2676 9493 12.96 6/10/2017 10:53 771.8807 204.9415 
C1 81.1 10010 2588 8050 11.27 6/10/2017 10:22 888.0888 228.0962 
C1 134.3 10001 2871 15485 21.41 6/10/2017 15:53 467.0082 132.5562 
C1 151.6 10001 2874 16729 23.24 6/10/2017 15:26 430.2256 122.1261 
C1 156 10002 3048 18560 25.78 6/10/2017 15:00 387.8652 116.6912 
C2 21 10012 2724 6160 8.67 6/10/2017 13:45 1154.675 312.5279 
C2 22.1 10006 2799 6749 9.28 6/10/201714:14 1078.121 299.9574 
C2 23.3 10004 2876 7687 10.68 6/10/2017 14:44 936.5921 267.6294 
C2 43.7 10009 2671 9453 12.93 6/10/2017 12:20 773.9793 204.9149 
C2 46.1 10007 2687 8469 11.53 6/10/2017 11 :49 867.7978 231.3852 
C2 47.5 10004 3014 13231 18.31 6/10/2017 12:56 546.2561 162.9505 
C2 48.5 10000 2902 10881 14.97 6/10/2017 13:21 667.8907 192.1954 
C2 63.5 10005 2579 9239 12.74 6/10/2017 11 :21 785.2098 200.7743 
C2 81.1 10007 2533 8182 11.1 6/10/2017 10:51 901.4195 226.5392 
C2 93.6 10005 2468 11486 15.97 6/10/2017 10:26 626.3752 152.8808 
C2 151.6 10001 2934 16860 23.35 6/10/2017 15:55 428.1964 123.9941 
C2 156 10001 2890 18630 25.85 6/10/2017 15:28 386.7739 110.1398 
C3 21 10007 2821 6408 8.82 6/10/2017 14:14 1134.484 318.2013 
C3 22.1 10005 2730 6665 9.3 6/10/2017 14:43 1075.71 291.9084 
C3 23.3 10003 2818 7655 10.75 6/10/2017 15:13 930.4156 260.4995 
C3 43.7 10002 2622 9451 13.02 6/10/2017 12:51 768.1068 199.7425 
C3 46.1 10011 2478 8413 11.52 6/10/2017 12:18 868.9144 213.4642 
C3 47.5 10000 2955 13463 18.44 6/10/2017 13:25 542.2033 158.6095 
C3 48.5 10003 2928 10764 14.97 6/10/2017 13:51 668.1071 193.9512 
C3 63.6 10002 2671 9648 13.12 6/10/2017 11 :51 762.2516 201.9423 
C3 81.1 10003 2600 8299 11.47 6/10/2017 11 :20 872.0051 225.0383 
C3 93.6 10003 2398 11706 16.08 6/10/2017 10:56 621.9811 147.4894 
C3 95.2 10005 2598 12450 17.32 6/10/2017 10:28 577.5599 148.36 
C3 156 10000 3007 19206 26.59 6/10/2017 15:58 375.9852 111.4476 
C4 21 10012 2622 6177 8.62 6/10/2017 14:42 1161.344 301.2793 
C4 22.1 10003 2871 6734 9.51 6/10/2017 15:12 1051.699 298.9957 
C4 23.3 10011 2874 7988 10.93 6/10/2017 15:42 915.7785 260.049 
C4 43.7 10004 2568 9238 12.75 6/10/2017 13:19 784.4865 198.5148 
C4 46.1 10007 2592 8385 11.53 6/10/2017 12:49 867.7688 221.9079 
C4 47.5 10003 3054 13427 18.57 6/10/2017 13:55 538.5235 161.5618 
C4 48.5 10003 2750 10934 15.05 6/10/2017 14:20 664.5102 179.8273 
C4 63.5 10003 2549 9517 13.01 6/10/2017 12:20 768.7291 193.0292 
C4 81.1 10014 2550 8438 11.48 6/10/2017 11 :49 872.1587 219.2284 
C4 93.6 10001 2469 11614 15.99 6/10/2017 11 :24 625.3124 151.512 
C4 95.2 10007 2727 12414 17.07 6/10/2017 10:57 586.0922 156.857 
C4 116.1 10003 2757 13734 19 6/10/2017 10:30 526.3327 142.2083 
D1 21 10012 2751 6589 9.08 6/10/2017 15:12 1102.548 301.3596 
D1 22.1 10015 2849 6949 9.62 6/10/2017 15:41 1040.965 294.5398 
D1 43.7 10001 2595 9657 13.29 6/10/2017 13:49 752.4257 193.6456 
D1 46.1 10007 2559 8836 11.92 6/10/2017 13:18 839.4184 213.0672 
D1 47.5 9999 2970 13852 18.78 6/10/2017 14:24 532.3331 156.533 
D1 48.5 10006 2822 11263 15.51 6/10/2017 14:49 645.0372 180.3331 
D1 63.5 10003 2604 9724 13.26 6/10/2017 12:51 754.2791 194.7661 
D1 81.1 10002 2645 8550 11.77 6/10/2017 12:18 849.6926 223.1099 
D1 93.6 10002 2494 12447 16.71 6/10/2017 11 :55 598.4687 147.6379 
D1 95.2 10003 2595 13050 17.68 6/10/2017 11 :26 565.6855 145.162 
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D1 116.1 10000 2689 14417 19.81 6/10/2017 11 :00 504.7006 134.1255 
D1 134.2 10002 3047 18644 25.54 6/10/2017 10:36 391.526 117.6891 
D2 21 10006 2724 6467 8.96 6/10/2017 15:40 1116.654 302.4109 
D2 43.7 10004 2689 9847 13.38 6/10/201714:18 747.5961 199.3646 
D2 46.1 10004 2573 8469 11.7 6/10/2017 13:48 854.9557 218.3075 
D2 47.5 10001 3108 13588 18.58 6/10/2017 14:52 538.18 165.6696 
D2 48.5 10002 2980 11159 15.39 6/10/2017 15:18 649.8155 192.0252 
D2 63.5 10003 2565 9872 13.36 6/10/2017 13:20 748.6405 190.384 
D2 81.1 10010 2622 8634 11.76 6/10/2017 12:50 851.1035 221.3522 
D2 93.6 10000 2570 12441 16.97 6/10/2017 12:24 589.1882 149.8367 
D2 95.2 10006 2507 12877 17.33 6/10/2017 11 :55 577.2933 143.0554 
D2 116.1 10002 2665 14461 19.63 6/10/2017 11 :28 509.4392 134.1546 
D2 134.2 10003 2996 18625 25.67 6/10/2017 11 :06 389.5897 115.1051 
D2 134.3 10001 2720 16375 22.34 6/10/2017 10:33 447.5853 120.1477 
D3 43.7 10019 2784 9676 13.35 6/10/201714:47 750.3159 206.8743 
D3 46.1 10002 2741 8685 11.74 6/10/201714:17 851.7881 231.8103 
D3 47.5 10002 3187 13821 18.92 6/10/2017 15:22 528.4759 166.7811 
D3 48.5 10012 2983 10970 15.21 6/10/2017 15:47 658.0802 194.456 
D3 63.5 10000 2755 9715 13.36 6/10/2017 13:49 748.332 204.5476 
D3 81.1 10002 2669 8584 11.58 6/10/2017 13:18 863.5596 228.8186 
D3 93.6 10001 2677 12205 16.75 6/10/2017 12:55 596.9036 158.1559 
D3 95.2 10001 2756 12624 17.26 6/10/2017 12:24 579.2612 158.0106 
D3 116.1 10002 2861 14462 19.46 6/10/2017 11 :57 513.8064 145.3545 
D3 134.2 10001 3170 18459 25.32 6/10/2017 11 :34 394.8132 123.5325 
D3 134.3 9999 3049 16122 22.16 6/10/2017 11 :03 451.0474 135.9253 
D3 151.6 10002 3092 17649 24.1 6/10/2017 10:35 414.8497 126.6338 
D4 43.7 10002 2828 9550 13.17 6/10/2017 15:16 759.3523 213.1234 
D4 46.1 10014 2557 8553 11.79 6/10/2017 14:46 849.2629 215.2717 
D4 47.5 10001 3111 13892 19.22 6/10/2017 15:51 520.2424 160.2556 
D4 63.5 9999 2543 9776 13.29 6/10/2017 14:18 752.2692 189.7399 
D4 81.1 10004 2590 8436 11.65 6/10/2017 13:48 858.6114 220.7106 
D4 93.6 10003 2356 12057 16.31 6/10/2017 13:23 613.2037 142.8443 
D4 95.2 10003 2691 12576 17.25 6/10/2017 12:55 579.7831 154.393 
D4 116.1 10006 2675 14206 19.38 6/10/2017 12:26 516.2045 136.4219 
D4 134.2 10005 2988 18358 24.88 6/10/2017 12:03 402.0292 118.4895 
D4 134.3 10003 2828 16148 22.08 6/10/2017 11 :31 452.9334 126.4727 
D4 151.6 10006 3006 17360 23.9 6/10/2017 11 :04 418.5601 124.1671 
D4 156 10001 2973 19249 26.37 6/10/2017 10:37 379.1557 111.1348 
A1 21 10011 2845 5988 8.75 6/11/2017 8:18 1144.036 323.7069 
A1 22.1 10005 2949 6557 9.3 6/11/2017 8:48 1075.728 315.6608 
A1 47.5 10002 3074 12634 18.13 6/11/2017 7:30 551.6043 168.1172 
A1 48.5 10000 2861 10320 14.8 6/11/2017 7:55 675.5977 191.8748 
A2 21 10012 2643 6087 8.65 6/11/2017 8:48 1157.363 304.2131 
A2 43.7 10006 2617 8923 12.73 6/11/2017 7:24 785.9233 204.2414 
A2 47.5 10001 2908 12772 18.38 6/11/2017 7:59 544.03 156.8795 
A2 48.5 10004 2885 10355 15.04 6/11/2017 8:24 665.0656 190.4858 
A3 43.7 10011 2634 8907 12.81 6/11/2017 7:53 781.4028 204.1106 
A3 46.1 10013 2549 8024 11.38 6/11/2017 7:23 879.781 222.4795 
A3 47.5 10001 3025 12651 18.3 6/11/2017 8:27 546.4067 163.7905 
A3 48.5 9999 2811 10307 14.68 6/11/2017 8:54 681.0348 189.975 
A4 43.7 10004 2717 8691 12.66 6/11/2017 8:22 790.1224 213.081 
A4 46.1 10006 2477 7653 11.03 6/11/2017 7:51 907.0793 223.0374 
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A4 47.5 10002 3027 12548 17.92 6/11/2017 8:57 558.0643 167.3854 
A4 63.5 10011 2570 8856 12.63 6/11/2017 7:24 792.5536 201.9518 
B1 43.7 10006 2576 9018 12.65 6/11/2017 8:52 790.8971 202.0234 
B1 46.1 10002 2626 8203 11.67 6/11/2017 8:21 856.9784 223.4084 
B1 63.5 10001 2555 9221 13.04 6/11/2017 7:53 766.8569 194.3226 
B1 81.1 10008 2565 8288 11.5 6/11/2017 7:23 870.1699 221.4305 
B2 46.1 10016 2493 8221 11.51 6/11/2017 8:50 870.0828 214.9443 
B2 63.5 10000 2496 9253 13.15 6/11/2017 8:22 760.3393 188.1599 
B2 81.1 10006 2568 8316 11.73 6/11/2017 7:52 852.9094 217.2758 
B2 93.6 10003 2473 11549 16.26 6/11/2017 7:28 615.0737 150.441 
B3 63.5 10002 2504 9148 12.85 6/11/2017 8:52 778.2818 193.3188 
B3 81.1 10000 2512 8113 11.53 6/11/2017 8:21 867.2187 216.3214 
B3 93.6 10000 2500 11422 16.16 6/11/2017 7:56 618.7279 153.158 
B3 95.2 10001 2696 12261 17.19 6/11/2017 7:29 581.7077 155.2904 
B4 81.1 10007 2617 8361 11.68 6/11/2017 8:51 856.6637 222.4672 
B4 93.6 10007 2534 11619 16.47 6/11/2017 8:26 607.4896 152.2645 
B4 95.2 10007 2700 12247 17.34 6/11/2017 7:58 577.005 154.1183 
B4 116.1 9999 2737 13670 19.13 6/11/2017 7:31 522.5869 141.4827 
C1 93.6 10001 2603 11548 16.01 6/11/2017 8:55 624.5621 161.0459 
C1 95.2 10002 2721 12144 16.67 6/11/2017 8:26 599.89 161.6874 
C1 116.1 10003 2777 13365 18.41 6/11/2017 7:59 543.236 149.3019 
C1 134.2 10004 2990 17392 23.88 6/11/2017 7:36 418.818 123.6694 
C2 95.2 10003 2635 12086 16.79 6/11/2017 8:56 595.6593 155.2797 
C2 116.1 10005 2749 13669 18.74 6/11/2017 8:28 533.7727 145.0326 
C2 134.2 10005 3103 17609 24.11 6/11/2017 8:04 414.861 127.0428 
C2 134.3 10003 2870 15827 21.65 6/11/2017 7:33 461.9203 130.9045 
C3 116.1 10001 2677 13423 18.59 6/11/2017 8:58 537.8814 142.3622 
C3 134.2 9999 3039 17878 24.5 6/11/2017 8:34 408.0264 122.4008 
C3 134.3 10002 2812 15879 21.8 6/11/2017 8:02 458.7113 127.3508 
C3 151.6 10000 2846 16948 23.22 6/11/2017 7:35 430.5672 120.9268 
C4 134.2 9999 2993 17794 24.55 6/11/2017 9:04 407.1502 119.0175 
C4 134.3 10000 2918 15870 21.79 6/11/2017 8:31 458.7851 131.0176 
C4 151.6 10001 2902 17326 23.68 6/11/2017 8:04 422.1985 119.6537 
C4 156 10004 3000 19186 26.33 6/11/2017 7:38 379.8058 111.0415 
D1 23.3 10003 2691 8136 10.92 6/11/2017 7:23 915.9306 244.8146 
D1 134.3 10003 2832 16505 22.71 6/11/2017 9:02 440.3718 123.0888 
D1 151.6 10000 2724 17413 23.65 6/11/2017 8:33 422.738 113.5657 
D1 156 9999 2909 19704 26.77 6/11/2017 8:07 373.4201 107.0524 
D2 22.1 10018 2715 7144 9.57 6/11/2017 7:21 1046.726 282.0921 
D2 23.3 10000 2655 7864 10.76 6/11/2017 7:51 929.281 245.1402 
D2 151.6 10007 2805 17385 23.91 6/11/2017 9:03 418.4408 115.7079 
D2 156 10001 2987 19810 26.84 6/11/2017 8:36 372.5285 109.6821 
D3 21 10014 2651 6666 8.89 6/11/2017 7:21 1126.263 296.5352 
D3 22.1 10007 2667 6829 9.43 6/11/2017 7:50 1061.017 281.1558 
D3 23.3 10003 2648 7847 10.68 6/11/2017 8:20 936.4395 246.2751 
D3 156 10002 3081 19624 27.08 6/11/20179:06 369.1791 112.109 
D4 21 10010 2611 6340 8.75 6/11/2017 7:49 1143.899 296.793 
D4 22.1 10015 2640 6896 9.44 6/11/2017 8:19 1060.81 278.054 
D4 23.3 10020 2739 7831 10.89 6/11/2017 8:50 920.0092 249.9082 
D4 48.5 10004 2672 11077 15.04 6/11/2017 7:27 665.0586 176.0526 
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ID ID Alpha Beta Guard Time TOD CPM CPM 
A1 7.7 12 10029 2111 3.11 6/11/2017 11 :24 3.780521 3223.323 
A1 8.1 29 10039 2184 3.13 6/11/2017 9:13 9.187176 3205.912 
A1 19 30 10005 2183 3.14 6/11/2017 11 :04 9.47614 3184.87 
A1 19.8 25 10034 2262 3.26 6/11/201711:16 7.590712 3076.478 
A1 39.9 20 10036 2242 3.32 6/11/201710:54 5.946096 3021.456 
A1 40.4 18 10026 2319 3.29 6/11/2017 10:42 5.393125 3045.98 
A1 61.5 26 10040 2342 3.27 6/11/2017 10:34 7.87307 3068.9 
A1 61.6 18 10040 2331 3.27 6/11/201710:24 5.426587 3068.9 
A1 83.7 17 10037 2331 3.28 6/11/2017 10:19 5.104927 3058.625 
A1 84.3 25 10021 2319 3.3 6/11/201710:09 7.497758 3035.231 
A1 106.2 14 10038 2326 3.29 6/11/201710:02 4.177319 3049.628 
A1 106.8 18 10045 2326 3.36 6/11/20179:54 5.279143 2988.147 
A1 126.6 16 10034 2283 3.34 6/11/20179:48 4.712419 3002.756 
A1 127.4 13 10025 2285 3.29 6/11/2017 9:40 3.873368 3045.676 
A1 148 21 10029 2471 3.41 6/11/20179:19 6.080358 2939.62 
A1 158.6 21 10010 2353 3.38 6/11/2017 9:31 6.135018 2960.102 
A2 7.7 25 10008 2186 3.13 6/11/20179:13 7.89322 3196.108 
A2 8.1 30 10014 2241 3.11 6/11/20179:19 9.552302 3218.6 
A2 19 28 10076 2216 3.19 6/11/201711:16 8.683429 3157.285 
A2 19.8 30 10031 2198 3.22 6/11/2017 11 :24 9.22277 3113.881 
A2 39.9 22 10009 2272 3.25 6/11/201711:04 6.675231 3078.356 
A2 40.4 21 10027 2239 3.31 6/11/2017 10:54 6.250411 3027.969 
A2 61.5 27 10010 2338 3.31 6/11/2017 10:42 8.0631 3022.833 
A2 61.6 17 10037 2378 3.34 6/11/201710:34 4.99582 3003.754 
A2 83.7 12 10013 2320 3.25 6/11/201710:24 3.598308 3079.587 
A2 84.3 25 10013 2392 3.36 6/11/201710:19 7.346476 2978.724 
A2 106.2 24 10032 2340 3.36 6/11/2017 10:09 7.048857 2984.378 
A2 106.8 18 10031 2364 3.33 6/11/2017 10:02 5.311405 3010.976 
A2 126.6 20 10028 2379 3.43 6/11/2017 9:54 5.736904 2922.279 
A2 127.4 18 10029 2289 3.35 6/11/2017 9:48 5.279134 2992.395 
A2 148 14 10036 2422 3.46 6/11/2017 9:31 3.952243 2899.242 
A2 158.6 24 10036 2352 3.39 6/11/2017 9:40 6.985646 2959.136 
A3 7.7 18 10018 2255 3.13 6/11/2017 9:19 5.654799 3199.129 
A3 8.1 27 10024 2168 3.11 6/11/2017 9:31 8.585672 3221.641 
A3 19 16 10022 2158 3.17 6/11/2017 11 :24 4.951319 3160.004 
A3 19.8 23 10014 2229 3.19 6/11/2017 9:13 7.114031 3137.675 
A3 39.9 18 10020 2276 3.28 6/11/201711:16 5.391805 3053.368 
A3 40.4 12 10010 2296 3.28 6/11/2017 11 :04 3.562537 3050.319 
A3 61.5 17 10052 2213 3.27 6/11/201710:54 5.102777 3072.496 
A3 61.6 23 10009 2332 3.3 6/11/2017 10:42 6.873697 3031.52 
A3 83.7 22 10029 2347 3.29 6/11/2017 10:34 6.59093 3046.818 
A3 84.3 13 10044 2383 3.36 6/11/201710:25 3.773048 2987.776 
A3 106.2 12 10031 2349 3.3 6/11/201710:19 3.540364 3038.187 
A3 106.8 21 10039 2322 3.32 6/11/2017 10:09 6.229301 3022.285 
A3 126.6 16 10012 2385 3.37 6/11/2017 10:02 4.651774 2969.41 
A3 127.4 13 10014 2301 3.31 6/11/2017 9:53 3.831492 3023.868 
A3 148 16 10003 2385 3.44 6/11/2017 9:40 4.555163 2906.339 
A3 158.6 14 10014 2307 3.38 6/11/2017 9:48 4.046012 2961.212 
A4 7.7 27 10045 2163 3.1 6/11/2017 9:31 8.626677 3238.791 
A4 8.1 28 10041 2161 3.09 6/11/2017 9:40 8.978489 3247.983 
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A4 19 24 10020 2199 3.14 6/11/20179:13 7.560312 3189.551 
A4 19.8 37 10016 2298 3.18 6/11/2017 9:19 11.55222 3148.154 
A4 39.9 31 10015 2235 3.27 6/11/201711:24 9.397122 3061.159 
A4 40.4 24 10017 2271 3.27 6/11/201711:16 7.25645 3061.771 
A4 61.5 14 10014 2287 3.26 6/11/2017 11 :04 4.211479 3070.247 
A4 61.6 24 10012 2213 3.27 6/11/201710:54 7.25645 3060.242 
A4 83.7 25 10033 2302 3.26 6/11/2017 10:42 7.585712 3076.075 
A4 84.3 29 10055 2373 3.34 6/11/201710:34 8.599635 3008.947 
A4 106.2 17 10032 2362 3.33 6/11/2017 10:24 5.022105 3011.081 
A4 106.8 19 10025 2372 3.32 6/11/201710:19 5.639892 3018.046 
A4 126.6 23 10026 2325 3.33 6/11/2017 10:09 6.823907 3009.279 
A4 127.4 20 10027 2351 3.31 6/11/201710:02 5.959296 3027.773 
A4 148 19 10039 2333 3.42 6/11/2017 9:48 5.472556 2933.848 
A4 158.6 18 10027 2387 3.44 6/11/2017 9:54 5.149558 2913.294 
B1 7.7 30 10050 2283 3.23 6/11/2017 9:40 9.196926 3109.842 
B1 8.1 27 10021 2233 3.11 6/11/2017 9:48 8.590672 3220.573 
B1 19 21 10006 2290 3.2 6/11/2017 9:19 6.4715 3125.262 
B1 19.8 19 10041 2363 3.31 6/11/2017 9:31 5.649181 3031.922 
B1 39.9 22 10021 2488 3.41 6/11/2017 9:14 6.360613 2937.097 
B1 40.4 25 10041 2289 3.34 6/11/2017 11 :24 7.39403 3004.674 
B1 61.5 24 10006 2355 3.31 6/11/201711:16 7.159755 3021.348 
B1 61.6 20 10024 2394 3.38 6/11/201711:04 5.82616 2964.067 
B1 83.7 24 10007 2300 3.37 6/11/201710:54 7.030662 2967.823 
B1 84.3 22 10023 2410 3.39 6/11/2017 10:42 6.398676 2955.024 
B1 106.2 24 10009 2354 3.37 6/11/201710:34 7.030662 2968.417 
B1 106.8 20 10028 2382 3.4 6/11/2017 10:25 5.791353 2947.799 
B1 126.6 26 10030 2399 3.43 6/11/201710:19 7.489175 2922.585 
B1 127.4 18 10022 2400 3.38 6/11/201710:09 5.234444 2963.476 
B1 148 24 10017 2430 3.57 6/11/2017 9:54 6.631689 2804.269 
B1 158.6 17 10021 2479 3.44 6/11/2017 10:02 4.85086 2911.468 
B2 7.7 24 10037 2274 3.18 6/11/2017 9:48 7.43017 3154.639 
B2 8.1 23 10039 2185 3.21 6/11/2017 9:53 7.048109 3125.764 
B2 19 30 10004 2326 3.26 6/11/2017 9:31 9.085454 3067.062 
B2 19.8 23 10026 2351 3.33 6/11/2017 9:40 6.789907 3009.161 
B2 39.9 25 10034 2441 3.39 6/11/20179:19 7.257631 2958.232 
B2 40.4 19 10025 2452 3.37 6/11/20179:14 5.520982 2973.127 
B2 61.5 23 10023 2316 3.38 6/11/2017 11 :24 6.687734 2963.735 
B2 61.6 27 10031 2414 3.38 6/11/201711:17 7.871166 2966.101 
B2 83.7 16 10021 2356 3.32 6/11/201711:04 4.702277 3016.723 
B2 84.3 19 10015 2313 3.39 6/11/201710:54 5.48772 2952.627 
B2 106.2 25 10026 2455 3.46 6/11/2017 10:42 7.108434 2896.038 
B2 106.8 22 10004 2359 3.38 6/11/201710:34 6.391876 2958.113 
B2 126.6 17 10023 2443 3.49 6/11/2017 10:25 4.75406 2870.27 
B2 127.4 28 10018 2409 3.45 6/11/2017 10:19 7.998942 2902.118 
B2 148 19 10007 2538 3.51 6/11/2017 10:02 5.296105 2849.347 
B2 158.6 19 10034 2476 3.49 6/11/201710:09 5.327126 2873.422 
B3 7.7 22 10023 2205 3.23 6/11/2017 9:53 6.727146 3101.551 
B3 8.1 19 10041 2280 3.15 6/11/201710:02 5.947746 3186.074 
B3 19 18 10027 2252 3.18 6/11/2017 9:40 5.576377 3151.6 
B3 19.8 22 10014 2345 3.29 6/11/20179:48 6.60293 3042.224 
B3 39.9 21 10013 2326 3.26 6/11/2017 9:31 6.357718 3069.927 
B3 40.4 20 10014 2441 3.39 6/11/20179:19 5.815705 2952.437 
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B3 61.5 18 10005 2354 3.24 6/11/2017 9:13 5.471556 3086.418 
B3 61.6 23 10030 2301 3.36 6/11/2017 11 :24 6.761238 2983.574 
B3 83.7 19 10013 2326 3.28 6/11/201711:16 5.708683 3051.199 
B3 84.3 15 10008 2356 3.32 6/11/2017 11 :04 4.434072 3012.913 
B3 106.2 14 10028 2314 3.39 6/11/2017 10:54 4.045794 2956.567 
B3 106.8 12 10048 2407 3.38 6/11/201710:42 3.466296 2971.236 
B3 126.6 13 10036 2390 3.43 6/11/201710:34 3.706087 2924.403 
B3 127.4 17 10024 2407 3.44 6/11/201710:25 4.85786 2912.408 
B3 148 14 10024 2448 3.46 6/11/201710:09 3.962243 2895.565 
B3 158.6 17 10027 2399 3.43 6/11/201710:19 4.872268 2921.779 
B4 7.7 18 10025 2329 3.23 6/11/2017 10:02 5.472755 3102.124 
B4 8.1 21 10016 2269 3.19 6/11/2017 10:09 6.483072 3138.221 
B4 19 23 10032 2270 3.19 6/11/2017 9:48 7.110031 3143.237 
B4 19.8 26 10027 2295 3.39 6/11/2017 9:54 7.569617 2956.226 
B4 39.9 19 10012 2363 3.35 6/11/2017 9:40 5.571642 2987.066 
B4 40.4 24 10050 2381 3.34 6/11/2017 9:31 7.085629 3007.391 
B4 61.5 18 10035 2404 3.34 6/11/20179:19 5.289222 3002.9 
B4 61.6 27 10000 2471 3.39 6/11/20179:14 7.864602 2948.262 
B4 83.7 20 10007 2328 3.39 6/11/2017 11 :24 5.799705 2950.326 
B4 84.3 10 10003 2440 3.41 6/11/201711:17 2.832551 2931.84 
B4 106.2 17 10026 2384 3.35 6/11/2017 11 :04 4.974627 2991.245 
B4 106.8 15 10003 2345 3.42 6/11/201710:54 4.285965 2923.263 
B4 126.6 16 10020 2387 3.34 6/11/201710:42 4.690419 2998.409 
B4 127.4 20 10047 2325 3.33 6/11/201710:34 5.906006 3015.526 
B4 148 24 10034 2388 3.42 6/11/201710:19 6.917544 2932.327 
B4 158.6 11 10004 2427 3.47 6/11/2017 10:25 3.070029 2881.406 
C1 7.7 13 10029 2277 3.16 6/11/2017 10:09 4.003924 3172.194 
C1 8.1 22 10007 2212 3.11 6/11/201710:18 6.963955 3216.145 
C1 19 21 10036 2293 3.2 6/11/2017 9:53 6.4525 3134.71 
C1 19.8 12 10028 2290 3.17 6/11/2017 10:02 3.675489 3161.867 
C1 39.9 20 10036 2426 3.34 6/11/2017 9:48 5.878024 3003.25 
C1 40.4 25 10029 2448 3.3 6/11/2017 9:40 7.465758 3037.551 
C1 61.5 17 10024 2432 3.31 6/11/2017 9:31 5.025952 3026.859 
C1 61.6 15 10036 2367 3.34 6/11/2017 9:19 4.381018 3003.25 
C1 83.7 12 10038 2416 3.27 6/11/2017 9:13 3.559725 3068.185 
C1 84.3 20 10025 2227 3.34 6/11/2017 11 :24 5.878024 2999.957 
C1 106.2 15 10037 2405 3.36 6/11/201711:17 4.354286 2985.662 
C1 106.8 16 10009 2425 3.33 6/11/2017 11 :04 4.694805 3004.166 
C1 126.6 26 10028 2339 3.34 6/11/201710:54 7.674431 3000.855 
C1 127.4 17 10023 2419 3.34 6/11/201710:42 4.97982 2999.358 
C1 148 20 10001 2484 3.51 6/11/2017 10:25 5.588006 2847.748 
C1 158.6 15 10029 2445 3.39 6/11/2017 10:34 4.314779 2956.867 
C2 7.7 19 10038 , 2252 3.18 6/11/201710:19 5.862843 3154.945 
C2 8.1 21 10034 2172 3.08 6/11/201710:24 6.706182 3256.133 
C2 19 16 10047 2288 3.17 6/11/201710:02 4.935319 3167.742 
C2 19.8 18 10018 2287 3.18 6/11/2017 10:09 5.548377 3148.655 
C2 39.9 17 10013 2329 3.24 6/11/2017 9:53 5.134914 3088.773 
C2 40.4 16 10019 2405 3.32 6/11/2017 9:48 4.707277 3016.112 
C2 61.5 17 10019 2402 3.25 6/11/20179:40 5.118769 3081.11 
C2 61.6 13 10012 2430 3.31 6/11/2017 9:31 3.815492 3023.114 
C2 83.7 14 10031 2294 3.25 6/11/2017 9:19 4.195692 3084.803 
C2 84.3 21 10038 2458 3.32 6/11/2017 9:13 6.213301 3021.835 
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C2 106.2 13 10032 2209 3.3 6/11/2017 11 :24 3.827394 3038.341 
C2 106.8 14 10055 2423 3.38 6/11/201711:17 4.030012 2973.193 
C2 126.6 18 10017 2459 3.36 6/11/2017 11 :04 5.245143 2979.591 
C2 127.4 18 10024 2345 3.35 6/11/2017 10:54 5.261134 2990.58 
C2 148 19 10027 2456 3.4 6/11/2017 10:34 5.476235 2947.459 
C2 158.6 15 10011 2468 3.42 6/11/2017 10:42 4.273965 2925.534 
C3 7.7 20 10016 2239 3.15 6/11/2017 10:24 6.253206 3178.043 
C3 8.1 20 10029 2302 3.2 6/11/2017 10:33 6.154 3132.423 
C3 19 17 10018 2295 3.2 6/11/2017 10:09 5.2165 3128.985 
C3 19.8 21 10016 2301 3.25 6/11/201710:19 6.365538 3080.206 
C3 39.9 13 10025 2404 3.33 6/11/2017 10:02 3.807904 3008.871 
C3 40.4 15 10022 2395 3.33 6/11/2017 9:54 4.408505 3007.97 
C3 61.5 15 10036 2436 3.35 6/11/2017 9:48 4.381612 2994.181 
C3 61.6 17 10014 2463 3.34 6/11/2017 9:40 4.99382 2996.564 
C3 83.7 15 10015 2462 3.35 6/11/2017 9:31 4.381612 2987.912 
C3 84.3 18 10021 2384 3.36 6/11/2017 9:19 5.261143 2980.8 
C3 106.2 15 10030 2464 3.33 6/11/2017 9:13 4.408505 3010.372 
C3 106.8 17 10051 2219 3.33 6/11/2017 11 :24 5.009105 3016.678 
C3 126.6 12 10025 2422 3.37 6/11/201711:17 3.464831 2973.137 
C3 127.4 11 10036 2458 3.36 6/11/2017 11 :04 3.17781 2985.265 
C3 148 11 10018 2480 3.44 6/11/2017 10:42 3.101674 2910.569 
C3 158.6 20 10029 2386 3.41 6/11/2017 10:54 5.769103 2939.416 
C4 7.7 20 10016 2286 3.17 6/11/2017 10:33 6.168148 3156.724 
C4 8.1 30 10043 2276 3.16 6/11/2017 10:42 9.352671 3175.268 
C4 19 20 10066 2251 3.18 6/11/2017 10:19 6.148308 3162.512 
C4 19.8 22 10031 2325 3.26 6/11/2017 10:24 6.607466 3074.097 
C4 39.9 25 10032 2359 3.31 6/11/2017 10:09 7.41187 3027.919 
C4 40.4 27 10030 2445 3.4 6/11/2017 10:02 7.800176 2947.103 
C4 61.5 27 10026 2347 3.26 6/11/2017 9:53 8.141209 3072.563 
C4 61.6 26 10040 2430 3.34 6/11/2017 9:48 7.643431 3003.091 
C4 83.7 31 10049 2432 3.28 6/11/2017 9:40 9.31022 3060.823 
C4 84.3 21 10033 2439 3.32 6/11/2017 9:31 6.184301 3019.091 
C4 106.2 21 10020 2318 3.28 6/11/20179:19 6.261439 3051.981 
C4 106.8 23 10051 2532 3.42 6/11/20179:14 6.584146 2935.992 
C4 126.6 21 10040 2204 3.31 6/11/2017 11 :24 6.203411 3030.336 
C4 127.4 20 10018 2378 3.32 6/11/201711:16 5.883096 3014.573 
C4 148 20 10017 2461 3.49 6/11/2017 10:55 5.589659 2867.304 
C4 158.6 27 10036 2467 3.38 6/11/2017 11 :04 7.847166 2966.334 
D1 7.7 19 10008 2257 3.27 6/11/2017 10:42 5.715398 3058.936 
D1 8.1 17 10043 2277 3.27 6/11/2017 10:54 5.103777 3069.64 
D1 19 14 10014 2377 3.21 6/11/2017 10:24 4.266371 3118.012 
D1 19.8 25 10022 2440 3.32 6/11/2017 10:34 7.43512 3017.061 
D1 39.9 18 10010 2404 3.37 6/11/201710:19 5.246246 2968.712 
D1 40.4 20 10023 2539 3.42 6/11/2017 10:09 5.752953 2929.088 
D1 61.5 17 10023 2451 3.39 6/11/2017 10:02 4.919749 2955.023 
D1 61.6 15 10021 2516 3.4 6/11/2017 9:54 4.316765 2945.739 
D1 83.7 15 10020 2524 3.41 6/11/2017 9:48 4.303827 2936.802 
D1 84.3 14 10022 2583 3.38 6/11/2017 9:40 4.047012 2963.475 
D1 106.2 15 10006 2514 3.4 6/11/2017 9:31 4.316765 2941.327 
D1 106.8 16 10021 2397 3.36 6/11/2017 9:19 4.666905 2980.826 
D1 126.6 9 10037 2584 3.4 6/11/2017 9:14 2.552059 2950.445 
D1 127.4 17 10021 2292 3.34 6/11/2017 11 :24 4.99482 2998.685 
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D1 148 15 10027 2637 3.54 6/11/2017 11 :04 4.142288 2830.872 
D1 158.6 16 10018 2532 3.48 6/11/201711:17 4.502701 2877.122 
D2 7.7 16 10041 2241 3.22 6/11/201710:54 4.881944 3116.716 
D2 8.1 30 10057 2383 3.2 6/11/2017 11 :04 9.288 3141.206 
D2 19 25 10016 2360 3.22 6/11/2017 10:34 7.676975 3108.952 
D2 19.8 29 10029 2277 3.29 6/11/2017 10:42 8.72759 3046.721 
D2 39.9 14 10011 2479 3.37 6/11/2017 10:25 4.067303 2969.016 
D2 40.4 28 10021 2449 3.43 6/11/201710:19 8.076265 2919.967 
D2 61.5 16 10028 2529 3.4 6/11/2017 10:09 4.618882 2947.805 
D2 61.6 19 10024 2435 3.36 6/11/2017 10:02 5.567762 2981.726 
D2 83.7 16 10041 2477 3.35 6/11/2017 9:54 4.689119 2995.706 
D2 84.3 20 10032 2533 3.43 6/11/2017 9:48 5.743904 2923.174 
D2 106.2 24 10023 2565 3.36 6/11/2017 9:40 7.055857 2981.429 
D2 106.8 19 10026 2537 3.43 6/11/2017 9:31 5.452359 2921.425 
D2 126.6 12 10022 2414 3.38 6/11/20179:19 3.463296 2963.482 
D2 127.4 13 10019 2623 3.44 6/11/2017 9:14 3.69207 2910.893 
D2 148 29 10013 2608 3.57 6/11/201711:17 8.036249 2803.155 
D2 158.6 14 10006 2357 3.44 6/11/2017 11 :24 3.982767 2907.114 
D3 7.7 10 10039 2425 3.25 6/11/2017 11 :04 2.905923 3087.258 
D3 8.1 14 10030 2295 3.17 6/ 11/201 7 11 : 16 4.245404 3162.373 
D3 19 10 10021 2225 3.22 6/11/2017 10:42 2.93459 3110.447 
D3 19.8 16 10015 2307 3.32 6/11/2017 10:54 4.648277 3014.901 
D3 39.9 9 10022 2527 3.44 6/11/2017 10:34 2.445279 2911.707 
D3 40.4 10 10027 2507 3.42 6/11/2017 10:25 2.752977 2930.206 
D3 61.5 10 10037 2369 3.32 6/11/201710:19 2.841048 3021.528 
D3 61.6 9 10027 2469 3.32 6/11/2017 10:09 2.539843 3018.516 
D3 83.7 10 10027 2387 3.29 6/11/2017 10:02 2.868514 3046.055 
D3 84.3 11 10027 2460 3.33 6/11/2017 9:54 3.132303 3009.446 
D3 106.2 8 10018 2519 3.41 6/11/2017 9:48 2.175041 2936.165 
D3 106.8 17 10010 2602 3.42 6/11/2017 9:40 4.79976 2925.236 
D3 126.6 6 10011 2518 3.4 6/11/2017 9:31 1.593706 2942.747 
D3 127.4 7 10027 2403 3.36 6/11/2017 9:19 1.912333 2982.561 
D3 148 15 10039 2456 3.57 6/11/2017 11 :24 4.030681 2810.38 
D3 158.6 9 10035 2635 3.45 6/11/2017 9:14 2.437696 2907.031 
D4 7.7 13 10007 2335 3.23 6/11/201711:16 3.923768 3096.535 
D4 8.1 15 10033 2215 3.23 6/11/201711:24 4.542963 3104.585 
D4 19 12 10043 2243 3.22 6/11/2017 10:54 3.625708 3117.337 
D4 19.8 25 10042 2449 3.28 6/11/2017 11 :04 7.520951 3059.978 
D4 39.9 18 10026 2292 3.31 6/11/201710:42 5.337066 3027.396 
D4 40.4 15 10020 2478 3.37 6/11/2017 10:34 4.350039 2971.687 
D4 61.5 13 10000 2440 3.32 6/11/201710:25 3.814663 3010.441 
D4 61.6 18 10021 2416 3.38 6/11/201710:19 5.224444 2963.186 
D4 83.7 11 10030 2497 3.35 6/11/2017 10:09 3.182582 2992.423 
D4 84.3 15 10035 2434 3.36 6/11/2017 10:02 4.363286 2985 
D4 106.2 15 10010 2477 3.35 6/11/20179:54 4.376612 2986.453 
D4 106.8 12 10029 2503 3.39 6/11/20179:48 3.438823 2956.8 
D4 126.6 14 10018 2579 3.38 6/11/2017 9:40 4.041012 2962.298 
D4 127.4 16 10035 2502 3.38 6/11/2017 9:31 4.632728 2967.328 
D4 148 8 10039 2703 3.53 6/11/2017 9:14 2.165289 2842.302 
D4 158.6 7 10011 2480 3.47 6/11/20179:19 1.916291 2883.407 
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Date {p /10{0 S0P724rJl 

ALS 
Low Background Gas Flow Proportional Counter Log 

Instrument: LB4100C 

Instrument Daily Response and Background Checks 

Daily Response Check Background Check 
Det. Start J. Status Start 2 Status StartJ Status Start 2 
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Det = Detector; a = Alpha; ~ = Beta; P = Pass; H = High; L = Low; OL = Offline; R = Recount; W = Weekly; NP= Not Processed 

Weekly Background Calibration 

Current Calib. File ID W eeldy Calib. Started Status File ID 
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DrD < 
i 

Dr=Drawer 
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I)ate------'-~ '~[ l 11~:J SOP 724r f& 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB41 OOC 

Instrument Daily Response and Background Checks 

Daily Response Check·· Background Check 
Det. Start 1 Status Start 2 Status Start 1 · Status Start 2 

1 ~J r ~ \ " .:> 
2 

-
3 
4 

' 
5 
6 
7 

8 

9 
10 

11 
12 

13 
14 
15 'I 

16 -... ........ ~ rm, 

Status 
Det. 

. Status ·· 

D 

. 

.. 
lJJl"}) 

' Det = Detector; a= Alpha; [3 = Beta; P = Pass; H = High; L = Low; OL = Offline; R = Recount; W = Weekly; NP= Not Processed 

Weekly Background Calibration 

Current Calib. File ID Weekly Calib. Started Status File ID 

DrA ~u Mt,n11.u 
DrB 

DrC 

DrD ' ' 

Dr=Drawer 

P-10 Flow 

DrA °".:•. 

Tank 1 
DrB 

Tank:2 
DrC 

DrD 
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Date cP!n In 
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, 

Det. SamnleID 
I~ " 

11,,.,,, t:'1 ~·. 
1~1 .d • f1DU1,..- £6j ·~ .... (, 127..hO<,/. -J.{p-tf 

J -) lfr-l'J 
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fn }-·· tliM 
(\h\J 

,< E>-11 
~ 

'. 
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., 

', 

,, 

, 

' 

,. , 

SOP 724r I~ 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100C 

J 

CountDur. Start Analyst 

Batch Test (min) Time Initials 

- -- -;,t;{) /1!1,t) -,v, 
' -

~ - 1 'd)30 7n:26 \ 'I 

Af)..17 UOf/-J ftJ ... )'II . ~ ~o. -,.~ ll ' r, 
·-~ If& , I J 

' 
A141 IJ~7CI._I.J c;'l"fO , m,.._ ~l.J_J. ,· ~,I() L n 

lfiJ,,'1Zi7 /J/1 7, ~ I df ::,J,P.v ~ Tl: JP., \JI 
Tl''/s/ ~ .. ,.£1 
-, ,.,,. 3llC 

, 

' 
I,, 

, I,, 
... 

File·ID 
~ f.: l () Tn I l 
rt D.J ... ~ ',J/l 
4-J~J A-J ){,fl 

At;. PC>l.t II 
/tPi) I\ ftJll 11 

' I 
r 

/ 
/ 

/ 
/ 

V 
\i. / 

, / 
,.,v 

/ 
/ 

/ 

/ 
/ 

/ 
/ 1' 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 

· Output 

Initials 
L ., 
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\ 

' 

' -
l 

y 

/ 
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,, 

. 

" 
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V 

/ 
/ 

/ 
/ 
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., 

I 
; 

Date ~ l1zJn SOP 724r) L 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100C 

Instrument Daily Response and Background Checks 

Daily Response Check Background .Check 
Det. Start 1 S11!.tus Start 2 Status Start 1 Status Start 2 

1 '\J V p 
" 

(Y r' 
2 

3 

4 

5 
. 

6 - .,. 
7 ~~ .1vP.., 
g; j ~ ~ 

9 . I\-\ (2... ~ 
10 'P \ 
11 

12 

13 ·. 
' 

14 "I;"' 

15 ' \+~ -:J,d':J 
16 ' " ~r, -j(:...(? 

Status 

p 

y 

p 
~{l, 

Det. 
Status 
·p 

" 

.. 
'q., 

0-l\? . 
Det_= Detector; a= Al ha; . p p = Beta; P = Pass; H = Hi gh . :! \ ; L=Low; OL=Offlme; R=Rec unt; W=Weekl ; NP=NotProcessed y 

Weekly Background Calibration 

Current Calib. File ID W eel<ly Calib. Started Status File ID 

DrA ~Ii rnt ~rfJU -DrB 

DrC 

DrD 
"" Dr=Drawer 

Gas Supply 

P-10 Flow 

Tank l 
DrA 
DrB 

Tank2 
DrC 

DrD 

Comments: .. .r 
I 

Page No.: _4_7_14_9_4 __ A Form 780r8.doc (6/23/06) Reviewed By I DatJ:]21.J13/ a 
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Radipchem istry Instrument Worksheet 
ALS Environmental -- FC '!-()'Si ttlp~l!Jl ! ~ 

r;~ep Procedure: GAB E/J· ~ 11,nJ~~"t'-hon · m 
Prep 
Num 

LablD QC I !nil Alq I Fin Alql Units I Report I Resicliial I Cnt i File 
Type Units Mass (mg) 

Cnt 1 
Inst/Del 

Cnt 1 Pos 
ChkBy 

1223001-1 SMP 200 200 

1223001-2 SMP 200 200 

1223001-3 SMP 200 200 

1223001·4 SMP 200 200 

\223001-5 . SMP 200 200 

1223001-6 SMP 200 200 

1223001·7 SMP 200 200 

1223001·8 SMP 200 200 

1223001-9 SMP 200 200 

1223001·10 SMP 200 200 

1223001-11 SMP 200 200 

1223001-12 SMP 200 200 

1223001-13 SMP 200 200 

1223001-14 SMP 200 200 

1223001-15 SMP 200 200 

1223001-16 SMP 200 200 

1223001-17 SMP 200 200 

1223001-18 SMP 200 200 

1223001 ·19 SMP 200 200 

1223001-20 SMP 200 200 

~ 1223001-21 SMP 200 200 

=G. 

~:i JI·.:=. 
::l~ 

1223001-22 SMP 200 200 

1223001-23 SMP 200 200 

1223001-24 SMP 200 200 

1223001-25 SMP 200 200 

1223001-26 SMP 200 200 

1223001-27 SMP 200 200 

Page 1 of 3 

Date Printed: 

GAB Instrument Sheet 

11/15/2012 14:00 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

ml 

PC!/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCVL 

PCVL 

PCI/L 

PCVL 

PCI/L 

PCI/L 

PCVL 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCVL 

PCVL 

PCI/L 

PCI/L 

PCVL 

PCI/L 

PCI/L 

23.3 

22.1 

21 

22.8 

22.7 

48.5 

47.5 

43.7 

46.1 

63.5 

81.1 

93.6 

95.2 

116.1 

90.7 

134.2 

· 134.2 

151.6 

156 

21.3 

21.8 

19.7 

20.5 

21.2 

21.1 

21.5 

20.7 

.Jo,,1} u~ 

"'" J lic.L-__dfl 

v G 

rt, 

d..t0A 1f L{~ 

\Y 

ALS Environmental -- FC 
LiMS Version: 6.621 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

r Prep Procedure: GAB Analytical OASS / NCR? Y / N J.l/1.JJ!: _____________ _ 
Prep I LablD I at I inil Alq I Fin Alql Units I Report I Residual I Cnt 1 File I Cnt 1 
Num Type Units Mass (mg) Inst/Del 

otes 

Soln # Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipe! ID 
S1 Am-241 955.4095.10 55,069.251 . DPM/ml 11/08/12 0.1 ml RS-008 

Sample Barcodes 
--···· ·-· --· ··--· - -------··---·-- ---···-·-- -------------------· --- -·· ---- --·--··- - ·--·- .-- ----- ·-

1223001-1 
AB121109-1 PS1 

--------
1223001-4 
AB121109-1PS4 

llllllllllllllllllllllllllllllllilllllllllllllllllllllllllilllllll\111111 

11111111111111111111111111111rn1m11111111111111111111111111111111111111 

1223001-2 
AB121109-1PS2 

1223001-5 
AB121109-1PS5 

llllllilllll \111 i~I 11111111 \Iii IIIII IIII IIIIII IIIIIIIIIIII Ill llll llll !!~;~~~: 1 PS3 llllllllllllllll\1\111\lllllllllilllllllllllllllllllllllllllllllllllllllll 

lllllllll~llllllilllllllllllllllllll!l\11111111111111111111\llllillll 
1223001-6 
AB121109-1PS6 lllllllllllllllllllllllllllllllllllllllllllll/11111111111111/IIIIIIIIIIIIII ------'--~---------------·--

1223001-7 
AB121109-1PS7 111111111111111111111111111111111111111111111111111111111111111111111111111 

1223001-8 
AB121109-1PS8 lllllllllllllllllillllllllillllllllllllllllllllllllllllllllllllllllll\111 

1223001-9 
AB121109-1PS9 

!!~;~~ ~~-~ PS10 11111111111111111111111111111111111111111111111111111111111111111111111111111111 lllllllllllllllll lllll lllllillllllimlllllilllllllllll\11111111111111111111 !!~;~~~;-~ PS12 

1223001-11 
AB121109-1PS11 

----- -------·----·--·-----···----------------

!~!~~~;-~PS13 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllll -- --------·-----. 

1223001-14 
AB12;1109-1PS14 lllllli\llllllllmlllllllllllllllllllllliilllllllllllllllllllllll\11111111 

I lllllll lllll llll lllll lllll lllll lllll lllll llll llllll llllll\ 111111111111111111111 !!~;~~~-~-~ PS 17 1111111111111111 illl lllll \111111111111111111111111111111111111111 "11111111111 
1223001-16 
AB121109-1PS16 

~!~;~~ ~;-~ P S1 9 I lllllll lllll llll lllll lllll lllll lllll lllll \1111111111111111111111111111111111111 !!~;~~~:-~ PS20 \ 111111111111111111111111 \llll llli 1111111111111111111111 "111111111111111111 
- ·-· ----- ------

1223001-15 
AB121109-1PS15 

1223001-18 
AB121109-1PS1B 

1223001-21 
AB121109-1 PS21 

llllllll lllllllll lllll lllll lllll illl lllll llll llllll lllllll lllll Ill lllll llll\111 !!~;~~~;-~ PS23 11111111111111111111111111111111111 llllllllillll llllll\11111111111111111111 !!~;~~ ~-:.~ PS24 
1223001-22 
AB121 l09-1PS22 
-· -··-·---- ·------··-·-··---------

lllllllllllll\11111111111111111111111111111111\llllllllllllllllllllilllllllllll 
1223001-25 
AB121109-1PS25 
-·-- -----·-· ---

1223001·26 
AB121109·1PS26 11111111111111111m111111111111111111111111111111111111111111111111111111111 

1223001-27 
AB121109-1PS27 

llllllllllllllllllllllllllllllllllllllllllllll\1111111111111111111111111111 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 ---------·--·--

lllllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllll\11111111 

1111111111111111111111111111111111111111111111111111111111111111111111111111111 ----------- ·--·---···-·-·-

11111111111111111111111111111111111111111111111111111111111111111111111111111111 ------------ ---·-·-· . 

11111~111111111111111111111111111111111111111111111111rn111111111111111111111 

Page 2 of 3 GAB Instrument Sheet 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

Reporting Units 

Ubltl( · ,\' < rstGtjjNa1t1e:·" : . . ', ··,': ,., '''"< ,'". ·"·' ~:·· l=lptU111ts: · ,,. 
1223001-1 GrossAlpha/Beta 
·------ - --·-·----·-· --------------~--
1223001-2 GrossAlpha/Beta 
. -----·- -·--- ---·-·· -- ·----- __________ ._ ____ 
1223001-3 GrossAlpha/Beta 
-----·-------- ---------- ----
1223001-4 G rossAlpha/Beta 
--- ------------- -------·-------------
1223001-5 GrossAlpha/Beta 
---- ------·------·-------~--- -
1223001-6 GrossAlpha/Beta 
- - ---·---------------------
1223001-7 GrossAlpha/Beta 
-- - ----·------·---------
1223001-8 GrossAlpha/Beta 
-·------·-- --· ·- ------- --· 
1223001-9 GrossAlpha/Beta 
-- - ---- --- ----- ----------
1223001-10 GrossAlpila/Beta 
---- ---- ----- - --- ·-·------
1223001-11 GrossAlpha/Beta 
-----·-----·· - -------- --
1223001-12 GrossAlpila/Beta 
--------- ------------
1223001-13 GrossAlpha/Beta 
----·-------------- --------· 
1223001-14 GrossAlpha/Beta 
---------------- -··----· 
1223001-15 GrossAlplla/Beta 
- ·----------·--··--------
1223001-16 G rossAlpha/Beta 
--- -- - -- ·-··-·----- ·------·--
1223001-17 GrossAlpha/Beta 
- ·------·-···--------·---·---·-
1223001-18 GrossAlpha/Beta 
----· - ---------·--------

1223001-19 GrossAlplla/Beta 
- ···-- ·-- -------·-- -·-···---- ·--
1223001-20 GrossAlpha/Beta 
--·------·--··-- .. --- - --·---· 
1223001-21 GrossAlpha/Beta 
---·-·--·-·----- -·---·----· 
1223001-22 GrossAlpha/Beta 
------ ----·----------·---·--
1223001-23 GrossAlpha/Beta 
·-·-----·-- ------ --·--·- ------·· 
1223001-24 GrossAlpha/Beta 
--------- ------- - -··-----·-·----· 
1223001-25 GrossAlpha/Beta 
-·--·-----·-------·--- --·----
1223001-26 GrossAlpha/Beta 
-------------- ·-- ·-----
1223001-27 GrossAlpha/Beta 

Page 3 of 3 

Date Printed: 

GAB Instrument Sheet 

11/15/2012 14:00 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

ALS Environmental -- FC 
LIMS Version: 6.621 

{~~ll1~lj~f~~!j~1s,:~~~.1:::1~.·~"·· .. 

Supersedes: , -_,_,_ 
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ALS Environmental -- FC 

l Prep Procedure: GAB 
____ ,,,. ____ ,-,--··-----····-~-~-·-----

Non-Routine Pre-Treatment? Y /~ Batch: 

Prep SOP: PAI 702 Rev:20 

Prep SOP: NONE 

Matrix Class: liquid 

Samp Prep lablD QC Dish lnitAlq Fin Alq 
Num Num 

2 1 

3 1 

4 1 

5 1 

6 1 

7 1 

8 1 

g 1 

10 1 

11 1 

12 1 

13 1 

14 1 

15 1 

"16 1 

17 1 

18 1 

19 1 

20 1 

21 1 

22 1 

23 1 

24 1 

25 1 

26 1 

27 1 

Page 1 of 2 

Date Printed: 

Type No. 

1223001-1 SMP 

1223001-2 SMP 

1223001-3 SMP 

1223001-4 SMP 

1223001-5 SMP 

1223001-6 SMP 

1223001-7 SMP 

1223001-8 SMP 

1223001-9 SMP 

1223001-10 SMP 

1223001-11 SMP 

1223001-12 SMP 

1223001-13 SMP 

1223001-14 SMP 

1223001-15 SMP 

1223001-16 SMP 

1223001-17 SMP 

1223001-18 SMP 

1223001-19 SMP 

1223001-20 SMP 

1223001-21 SMP 

1223001-22 SMP 

1223001-23 SMP 

1223001-24 SMP 

1223001-25 SMP 

1223001-26 SMP 

1223001-27 SMP 

GAB Bench Sheet 

11/15/2012 13:59 

ml ml 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

Radiochemistry Prep Worksheet 

/J/11 Re-Prep? 

Prep Analyst: Steve Workman 

Prep Date.: 11/8/2012 

Prep Dept: RS 

Prep Basis St~ndards 

Unfiltered S1 

Unflllered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered 'S1 

Unfiltered • S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered : S1 

Unfiltered S1 

Unfiltered :S1 

Unlillered S1 

Unfiltered s·1 
Unfiltered 

Unfiltered 

Unfiltered 

/ 

ALS Environmental -- FC 
UMS Version: 6 .. 621 

Balance: 10 

Balance: 13 

Reviewed By: jtl -jYv Review Date: 11/15/2012 

Prep QASS / NCR? Y 

Prep Notes 

Spiked on 11/14 by SW 

Spiked on 11114 by SW 

Spiked on 11/14 by SW 

Spiked on 11/14 by SW 

Spiked on 11114 by SW 

o.os ml of 10 mg/ml natural Uranium 

0.05 ml of 10 mg/ml natural Uranium 

o.os ml of 1 o mg/ml natural Uranium 

Supersedes:---------------------·-
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ALS Environmental -- FC 
Radiochemistry Prep Worksheet 

I 

[ Prep Procedure: GAB J Reviewed By: jtl Review Date: 11/15/2012 m-H~----··-·-,--•··---~·----.. -----------·--

Non-Routine Pre-Treatment? Y / N 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Batch: ---------- Re-Prep? Y / N Batch: ---------

Balance: 10 

Prep QASS / NCR? Y / N ----------

Matrix Class: liquid 

Samp / Prep 
Num Num 

Comments 

LablD ac / Dish 
Type No. 

lnil Alq I Fin Alq 

ml ml 

Prep Analyst: Steve Workman 

Prep Date: 11/8/2012 

Prep Dept: RS 

Prep Basis Standards 
' 

Balance: 13 

Prep Notes 

@_alibr~Uon pl~n_c_he~~_i:id m~~-attenuation c~rve. ·--------

Spiked By: Steve Workman 

Witnessed By: _N_IA _________ _ 

J12036 

Date: 11/8/2012 

Date: NIA ------

So!)l__lL _ l'ilJQ!idei_ SolnJD _ Prep Cone Units Prep Date Aliquot Units Pipel]D 
St Am-241 955.4095.10 55,069.251 DPM/ml 11/08/12 0.1 ml RS-008 

flil~i!l!!,~J!ll!J!~Jifflrlff~Ji 

Except where otherwise noted, all reaqents were applied in accordance with the specifications of the preparation methods associated with this batch. 

Page 2 of 2 

Date Printed: 

GAB Bench Sheet 

11/15/2012 13:59 

ALS Environmental -- FC 
LIMS Version: 6.621 

Supersedes: N 
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... 

ALS Environmental -- FC 

[~rep Procedure: GAB 
''"""' 

Prep 
Nurn 

Page 1 of 1 

Date Printed: 

Plane. LablD QC 
Nurn Type 

1223001-1 SMP 
2 1223001-2 SMP 
3 1223001-3 SMP 
4 1223001-4 SMP 
5 1223001-5 SMP 
6 1223001-6 SMP 
7 1223001-7 SMP 
8 1223001-8 SMP 
9 1223001-9 SMP 

10 1223001-10 SMP 
11 1223001-11 SMP 
12 1223001-12 SMP 
13 1223001-13 SMP 
14 1223001-14 SMP 
15 1223001-15 SMP 
16 1223001-16 SMP 
17 1223001-17 SMP 
18 1223001-18 SMP 
19 1223001-19 SMP 
20 1223001-20 SMP 
21 1223001-21 SMP 
22 1223001-22 SMP 
23 1223001-23 SMP 
24 1223001-24 SMP 
25 1223001-25 SMP 
26 1223001-26 SMP 
27 1223001-27 SMP 

GAB Gravametric Sheet 

11/15/2012 13:59 

Radiochemistry Gravimetric Worksheet 

·--J 
Test Alq Tare Mass (g) 

(ml) 

10 9.1050 

10 9.0995 

10 9.0872 

10 9.1198 

10 9.1442 

10 9.1142 

10 9.1346 

10 9.0877 

10 9.0922 

10 9.0712 

10 9.1302 

10 9.1044 

10 9.1418 

10 9.1031 

10 9.1182 

10 9.1173 

10 9.0956 

10 9.1276 

10 9.1131 

10 9.0751 

10 9.1113 

10 9.0713 

10 9.1326 

10 9.1320 

10 9.1188 

10 9.0872 

10 9.1133 

Initial Initial Suggested 
Gross Mass Net Mass Alq 

(g) (mg) (ml) 
0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

ALS Environmental -- FC 
LIMS Version: 6.621 

Samp Vol 
Available 

(ml) 
200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

Reviewed By: jtl ~ Review Date: 1111512012 

Samp Vol Fin Gross Final Salt Sol. Flag 
Taken Mass Net Mass Added 

(ml) (g) (mg) (ml) 
200 9.1283 23.3 0.5 

200 9.1216 22.1 0.5 

200 9.1082 21 0.5 

200 9.1426 22.8 0.5 

200 9.1669 22.7 0.5 

200 9.1627 48.5 

200 9.1821 47.5 

200 9.1314 43.7 1.5 

200 9.1383 46.1 1.5 

200 9.1347 63.5 2 

200 9.2113 81.1 2 

200 9.1980 93.6 2.5 

200 9.2370 95.2 2.5 

200 9.2192 116.1 3 

200 9.2089 90.7 3 

200 9.2515 134.2 3.5 

200 9.2298 134.2 3.5 

200 9.2792 151.6 4 

200 9.2691 156 4 

200 9.0964 21.3 0.5 

200 9.1331 21.8 0.5 

200 9.0910 19.7 0.5 

200 9.1531 20.5 0.5 

200 9.1532 21.2 0.5 

200 9.1399 21.1 0.5 

200 9.1087 21.5 0.5 

200 9.1340 20.7 0.5 

Supersedes: _ji/fil IL -/.-VJ.!J-----------
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OUTLIER TEST 

FILE DET 
ABA1118 A 1 (1) 

ABA1118A A 1 (1) 
ABA1118B A 1 (1) 
ABA1118C A 1 (1) 
ABA1119 A 1 (1) 

Alpha 
SAMPLE ID CPM 
1223001-20 1163.818 
1223001-21 1074.100 
1223001..:22 1248.300 
1223001~23 1203.900 
1223001~24 1170.500 

Mean of all five planchets: 
Average= 1172.12 
Std dev= 64.21220433 

2 Std Dev= 128.42 

Relative % diff. 
from mean 

0.71% 
8.36% 
6.50% 
2.71% 
0.14% 

Upper 
Lower 

Sample 1223001-21 rejected as outlier. 

Criteria: Potential outliers fall outside ?-cceptability range; which is the mean of all 
five measurements+/- 2 std dev per the Grubbs statistical test. 

l:\Oprtns\RAD\INST\GFP\Calibration\Outliers and ICVs\1223001_AM241_0UTLIER_ 11.18.12 

Within acceptabiliti ran9e 
YES 
YES 
YES 
YES 
YES 

Acceptability range 
1300.55 
1043.70 

Outlier? 
NO 

OUTLIER! 
NO 
NO 
NO 

:elative range 
+/-10.96% 

10.96% 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A Alpha Attenuation Calibration 

y::.b"m"{a"(mus-xOI) 
Alpha b= - t:ii2a1 o 

Beta Al1enuatlon Clltlibnlhm 

y = b'm ... ja'(mas-s-xO)I 

Det. 

Unit Type: LB4100-A.'W 

Counting Unit ID: Orange 
High Voltage Mode: Simultaneous 

Application Revision: C 
Application Version: PA 

ReY.12/29/03 JE 

Count 

End 

Date & Time 

Data rile name: ABA111B 

Batch 10: OUTLIER TEST 
Count Preset (mJ: 11 

Batch Ended: 11f1B/12 16:44 

Background logfile: BKGAB 

Date of 8kg. Cal: 1111M12 

Alpha efficiency logfile: Am241R·12!11 
Alpha attenuation calibration: AAM010S 

Beta e(ficiency lognle: Sr90F-10/12 
Beta attenuation calibration: ASR1123 

Alpha prog. logrile: nfa 

Alpha prog. attenuation: nfa 
Beta prog. logfile: n/a 

Beta prog. attenuation: nfa 

0.!19320 

0.9951 

xO::: 0.0000 

Alpha lP Beta X-talk 

y =b"m"¥x 
a->b xtalk b= 0.2550 

a ->b xt11lkm= 1.0002 

Beta b= 1.0002 

0.9!Hl5 

0.76R5 

xO.:: O.ODOO 

Bela la Atph11 X-tn1k 

y_::b·mass•m 

b ..;,,;s xlidk b= -5.!200E-O!J 

b ->a. xtalk m= Q.0002 

Count 

Dur. 
(min) 

Resid., Alpha Activity Beta Activity 
Mass Gross Bkg. b>a xtlk Base Base Progeny Progeny Gross Bkg. a>b xtlk Base Base Progeny Progeny 

CPM CPM CPM Eff Car.Fact. Eff Car.Fact. CPM CPM CPM Eff Car.Fact. Eff Car.Fact. 
n/a nla I 3UU.1:111:1 I 1.!:J!:11:1 l~IS.li4lU \ U.3tJit:t I O.S!:12 I n/a I n/a 

P:>j:111 I ol I 
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PAI - Gas Flow Proportional Sample Analysis L84100-A 

Unit Type: LB4100-A/W 
Counting Unit ID: Orange 

High Voltilge Mode: Simultaneous 

Application Revision: C 
Applic:a.tion Version: PA 

~ev.12/29/03 JE 

Data rile name: ABA1118A 
Batch 10: OUTLIER TEST 

Count Preset (m): 10 

Balch Ended: 11/18/1217:02 

Background logflle: BKGAB 
Date of Bkg. Cal: .11/14/12 

Alpha efriciency lo9file:· Am241R-1V11 

Alpha attenuation calibration: AAM0108 
Beta eUiciency logflle: Sr90F-1D/12 

Be.la attenuation calibration: ASR1123 

Alpha prog. logfi\e: nla 
Alpha prog. attenuation: n/a 

Bela prog. logfile: nfa 
Beta prog. attenuation: n/a 

Alpha Attenuation Calibnitlon 

y = b"m"(a·(mass-xOIJ 
Alpha b::: 1.021110 

0.9!1:J20 

o.~951 

xD= D.0000 

Alpha ta ~E!ta X-tiilk 

y_=b·m"-x 

a->b xtalk b= o.zsi;o 

a :>b xta\k m::: 1.0002 

Count 
End 

Date & Time 

Count I Resid. Alpha Activity Beta Activity 
Del. 

ID 

Sample 

ID 

Dur. Mass Gross Bkg. l;,>a xtlk Base Base Progeny Progeny Gross 8kg. a>b xtlk 

CPM CPM CPM Eff Car.Fact. Eff Ger.Fact. CPM CPM CPM 
n/a n/a 

PilqP 1 ti! 1 

Base 
Eff 

Base 
Car.Fact. 

Beta Attenuation C.11ibt11lion 

y = b·m~(~~ass.JIO)I 
Betab:: 1.00112 

0.9995 

O.i61J5 

:r;Q:;: 0.0000 

Belii I~ Alphll X-lalk 

y= b•mass + m 

b->a xtl\lk b= -5.900E-0!1 

b ->a xtalk m= 0.0002 

Progeny 

Eff 
n/a 

Progeny 
·car.Fact. 

n/a 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A 

Unil Type: LB4100-AIW 
Counting Unit 10: Orange 

High Voltilge Mode: Simultaneous 
Application Revision: C 
Applic.ation Version: PA 

Rev.12/29/03 JE 

Data rile name: ABA1118B 
Batch ID: OUTLIER TEST 

Count Preset (m): 10 
Batch Ended: 11/18/12 17:13 

Background logrile: BKGAB 

Date or Bkg. Cal: 11114112 

Alpha efficiency logfile: Am241R·11/11 
Alpha attenuation calibration: AAM0108 

Beta efliciency logfile: Sr90F~10/12 
Bela attenuation calibration: ASR1123 

Alpha prog. log£ile: nfa 

Alpha prog. athmuation: n/a 
Beta prog. logfile: nla 

Beta prog. attenuation: nla 

Alpha Attenuation C:alibralion Beta Attenm1Uan C:allbrathm 

y = b'm"1a·fmass-xOI) y = b'm"(a"lmass-xOJI 
Alpha b= 1.62810 Bela b:: 1 0002 

6.9!1320 

ll.!1951 

xO= 0.0000 

Alpt,a ID Bela X·lalk 

z=b"m"-x 

a->b xlalkb::. 0.2560 

a-,obxtalkm= 1.0002 

Beta Activity 

0.9!1!15 

0.7fi85 

xo= 0.0000 

Beta to Alpha X-talk 

't_=b"mass+m 
b .,-a xtalkb::: ·5.900E-O!I 

b •>axtalkm= 0.000'2. 

I Del. I Progeny Progeny Gross Bkg. a>b xtlk Base Base Progeny Progeny 
ID Eff Cor.Fact. CPM CPM CPM Eff Cor.Fact. Eff Cor.Fact. 
h1 1 '2 n a n a n a n a 

P;a9e I ol 1 
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PA.I - Gas Flow Proportional Sample Analysis LB4100-A 

Del. 

ID 

Unit Type: LB<11DO-A!W 

Counting Unit ID: Orange 
High Vollt1ge Mode: Sitnult;i,neous 

Applic.1lion Revision: C 

Applic;i,tion Version: PA 
Rev,12/2910) JE 

Sample 

ID 

Count 

End 

Date & Time 

Oat;i, rile name: ABA111BC 

Batch ID: OUTLIER TEST 

Count Preset (m): 10 

Batch Ended: 11/18!12 17:37 

Background loglile: BKGAB 

Dale or Bkg. Cal: 11/14/12 
Alpha efficiency loglile: Am2,11R-12/11 

Alpha. aUenualion calibration: AAM010B 
Bela efficiency logrile: Sr90F-10f1Z 

Beta attenuation calibration: ASR1123 

Alpha prog. loglile: n/a 

Alpha prog. attenuation: nfa 

Beta prog. Togme: n/a 
Beta prog. attenuation: nla 

Count I Resid. I Alpha Activity j. 
· Bkg. 11~a xtlk Base Base Progeny Gross 

CPM 

Progeny 

Car.Fact. 

GrOss 
CPM 

Bkg. a~b xtlk our. Mass 
CPM CPM Eff Car.Fact. Eff CPM CPM 

nla 

P11q11 I ol I 

Alpha Attenuatii;in Calibnlion 

y = b'm"{a"(mass-xOJJ 
Alpha b= 1.021110 

0.9932{1 

0.9951 

xo= 0.00011 

Alpha la Bela X-talk 

t=b"m"~x 

a->b xt.alk b= 0.2560 

a ->b xtalk m= 1.0002 

Beta Activity 
Base 

Eff 

Base 

Car.Fact. 

Beta Attenuiition Calibn1tlon 

y = b'm"(a'(mass-xDI} 
~la~02 

m:: D.!:'P95 

D.761!.S 

xO:: O.ODDO 

Beta to A.1pha X-talk 

x.=ti·mass.,. m 

b .:,.a i:talk b: -5.90DE-09 

b->axtalkm= 

Progeny 

Eff 
nla 

0.0002 

Progeny 

Car.Fact. 
nla 
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PAI - Gas Flow Proportional Sample Analysis LB4100-A 

Unit Type: LB4100-A/W 

Counting Unit ID: Or.mge 
High Voltage Mode: Simultaneous 

Application Revision: C 
Applic,1lion Version: PA 

Rev.12/29/03 JE 

Data file name: ABA1119 

Batch ID: OUTLIER TEST 
Count Preset (rriJ: 10 

Batch Ended; 11/19/12 9:42 

Background logfih!: BKGAB 
Date or Bkg. Cal: 11/14/12 

Alpha efficiency logfile: Am241R-12/11 

Alpha attenuation calibration: AAM010B 
Beta efficiency logl'ile: Sr!IOF-10/12 

Beta attenuatiOn calibration: ASR1123 

Alpha pr-cg. logrile: nla 

Alpha pr.og. attenuation: n/a 
Beta prog. lognle: n/a 

Bela prog. attenuation: n/a 

Alpha Attenuation Calibration 

y = b"m"(a"(mass-xD!l 
Alpha b= 1.112810 

D.9!1320 

0.9!151 

xO= 0.0000 

Alph1 lo Beta X-talk 
¥...;b.m"•X . 

a ->b xtalk be 0.2560 

a. ·>b dalk ·m= 1.DODl 

Beta Attenuation Ciillbntlon 

_y_=_~·m"fa'jmass-_~011 
eetab= 1.0002 

1l.9~95 

0.76115 

xO= 0.0000 

Bela lo Alpha X-l;iilk 

x.=b'mass+m 
b ·>ii xblk b: -5.900E-09 

b.:ioa.xtatkm= 0.0002 

Count 

End 
Resid. I Alpha Activity I Beta Activity I 

Progeny 
Car.Fact. 

Progeny 
Eff 

Progeny 
Cor.Facl 

Gross 
CPM 

Bkg. 
CPM 

a>b xtlk 
CPM 

Base 
Eff 

Mass 

n/a n/a 

Pn~t' I nl I 

Base 
Car.Fact. 

Progeny 
Eff . 
n/a nla 
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Radiochemistry Instrument Worksheet 
ALS Environmental -- FC 

I Prep Procedure: GROSS_BETA µ\ f¥S0, ~t 1 l:::::t--l . C~/f;. . Analytical QASS / NCR? y / N )...:{M'----~------
Cnt 1 I Cnt 1 Pos I Cnt2 File 

Inst/Del Chk By 
Cnt 3 I Cnt 3 Pos 

Inst/Del Chk By 

1 1118007·1 $MP 200 200 ml pCl/1 8.1 

1 1118007·2 $MP 200 200 ml pCi/1 7.7 

1 1118007·3 SMP 200 200 ml pCl/1 19.8 

1 1118007·4 SMP 200 200 ml pCl/1 19 

1 1118007·5 SMP 200 200 ml pCi/1 39.9 

1 1118007·6 SMP 200 200 ml pCi/1 40.4 

1 1118007·7 SMP 200 200 ml pCl/1 61.5 

1 1118007·8 SMP 200 200 ml pCi/1 61 

1 1118007·9 SMP 200 200 ml pCi/1 83.7 

1 1118007-10 SMP 200 200 ml pCl/1 84.3 

1 1118007·11 SMP 200 200 ml pCi/1 106.2 

1 1118007·12 SMP 200 200 ml pCi/1 106.8 

1 1118007-13 SMP 200 200 ml pCi/1 126.6 

1 1118007-14 SMP 200 200 ml pCi/1 127.4 

1 1118007·15 $MP 200 200 ml pCi/1 158.6 

1 1118007-16 SMP 200 200 ml pCl/1 148 

Sain # Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipe! ID 
S1 Sr-90 777.3020.11 4,268.018 DPM/ml 06/19/11 1 ml RS-005 

Sample Barcodes 

1118007-1 

1111111111111111111111111111111111111111111111"11111111111111111111/IIIIII 

1118007-2 

lllllllll~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

1118007-3 

111111111111111111111111111111111111111111111111111111111111111111111111111 AB110619-4PS1 AB110619-4PS2 AB110619-4PS3 

1118007-4 

111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-5 

11111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-6 

111111111111111111111111111111111111111111111111111111111111111111111111111 AB110619-4PS4 AB110619-4PS5 AB110619-4PS6 

1118007-7 

111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-8 

111111111111111111111111111111111~111111111111111111111111111111111111111 

1118007-9 

111111111111111111111111111111111111111111111111111111111111111111111111111 AB110619-4PS7 AB110619-4PS8 AB110619-4PS9 

1118007-10 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

1118007-11 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

1118007-12 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII AB110619-4PS10 AB110619-4PS11 AB110619-4PS12 

Page 1 of 2 GROSS_BETA Instrument Sheet ALS Environmental -- FC 
Supersedes: ~ 

Date Printed: 6/20/2011 9:20 LIMS Version: 6.496 
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ALS Environmental -- FC 

Prep Procedure: GROSS_BETA 

Prep I LablD I QC llnit Alq I Fin Alql Units I Rep?rt 
Num Type Umts 

1118007-13 
AB110619-4PS13 

1118007-16 
AB11D619-4PS16 

Reporting Units 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

lllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllll 

Radiochemistry Instrument Worksheet 

Analytical QASS / NCR? Y t N ,M«U1----------

Cnt 1 File I Cnt 1 I Cnt 1 Pos I C1112 File I Cnt 2 I Cnt 2 Pos I Cnt3 File I Cnt 3 I Cnt3 Pos 
Inst/Del Chk By Inst/Del Chk By Inst/Del Chk By 

1118007-14 
AB11D619-4PS14 lllllllll~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

1118007-15 
AB11D619-4PS15 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

lablD: TstGrpName: , " RptUnits: 
1118007-1 GrossBeta 

1118007-2 Gross Beta 

1118007-3 GrossBeta 

1118007-4 GrossBeta 

1118007-5 GrossBeta 

1118007-6 GrossBeta 

1118007-7 GrossBeta 

1118007-8 GrossBeta 

1118007-9 GrossBeta 

1118007-10 GrossBeta 

1118007-11 Gross Beta 

1118007-12 GrossBeta 

1118007-13 GrossBeta 

1118007-14 GrossBeta 

1118007-15 GrossBeta 

1118007-16 GrossBeta 

Page 2 of 2 GROSS_BETA Instrument Sheet 

Date Printed: 6/20/2011 9:20 

pCi/1 

pCi/1 

pCVI 

pCi/1 

pCi/1 

pCi/1 

pCi/1 

pCi/1 

pCi/1 

pCi/1 

pCi/1 

pCi/1 

pCi/1 

pCVI 

pCi/1 

pCi/1 

ALS Environmental -- FC 
LIMS Version: 6.496 

Supersedes: __ ....._ ___________ _ 
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Radiochemistry Prep Worksheet 
ALS Environmental -- FC 

~P Procedure: _ GROSS_BETA J 
Non-Routine Pre-Treatment? Y / 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Batch: '"IK Re-Prep? Y / 

Matrix Class: liquid 

rmp,Prep I LablD 
Num Num 

1 1 1118007-1 

2 1 1118007-2 

3 1 1118007-3 

4 1 1118007-4 

5 1 1118007-5 

6 1 1118007-6 

7 1 1118007-7 

8 1 1118007-8 

9 1 1118007-9 

10 1 1118007-10 

11 1 1118007-11 

12 1 1118007-12 

13 1 1118007-13 

14 1 1118007-14 

15 1 1118007-15 

16 1 1118007-16 

I QC , I Dish I lnit Alq I Fin Alq I 
Type No. ml ml 

SMP-200 200 

SMP / 200 200 

SMP I 200 200 

SMP I 200 200 

SMP 200 200 

SMP 200 200 

SMP \~ ~ 200 200 

SMP ~Q _,[ 200 200 

SMP .0 :If 200 200 

SMP -H11 200 200 

SMP I 200 200 

SMP I 200 200 

SMP 200 200 

SMP 200 200 

SMPJ 200 200 

SMP 200 200 

Prep Analyst: Gabriel D. Wagner{pf}t,A.J 

Prep Date: 6/19/2011 

Prep Dept: RS 

Prep Basis 

I 
Standards i 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unfiltered S1 

Unllltered S1 

Unfiltered S1 

Unfiltered S1 

Unllltered S1 

Unfiltered S1 

Unfiltered S1 ----Unllltered S1 ---

Batch: v (•tr: 

Balance: 13 

Balance: 

Reviewed By: gdwdJ gJµ 

Prep QASS / NCR? Y / N 

Prep Notes 

..,,/' 

.---..---
/'U\11 ,.) .---

f ,,UI :,,- 11 
__.,.,,- - ',./ "flO 

~ U>r: 
~ 

----

Review Date: 6/20/2011 

I 
_,,,.,.,,. 

-----~ 

~ 

~mm~ ~, 
Gross beta mass attenuation curve. All samples desiccated on 06/19/2011 @ 14:48. 

Spiked By: Gabriel D. Wagner 

Witnessed By: Justin D. Anderson 

Date: 6/19/2011 

Date: 6/19/2011 

Page 1 of 1 

Date Printed: 

GROSS_BETA Bench Sheet 

6/20/2011 9:19 

Soln# Nucli_de SolnlD 

S1 Sr-90 777.3020.11 

ALS Environmental -- FC 
LIMS Version: 6.496 

Prep Cone, 

4,268.018 

lJnits 
DPM/ml 

Prep Date Aliquot Units Pip()! ID 

06/19/11 1 ml RS-005 

Supersedes::.rJ#.¢, /l. /~:.o~ i .pc., __ , __ 
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ALS Environmental -- FC 
Radiochemistry Prep Worksheet 

lnrep Procedure: GROSS_BETA L_____ ···-------· ____ __. Prep Batch Not Validated!!! Reviewed By: Review Date: 

Non-Routine Pre-Treatment? Y / N 

Prep SOP: PAI 702 Rev: 20 

Prep SOP: NONE 

Batch: --------- Re-Prep? Y / N 

Prep Analyst: Gabriel D. Wagner{gfJW 

Prep Date: 6/19/2011 

Batch:---------

Balance: 13 

Prep QASS / NCR? Y / N ----------

Matrix Class: liquid Prep Dept: RS 

Samp I Prep I LablD QC Dish lnitAlq FinAlq I Prep Basis 
Num Num Type No. 

ml ml 

1118007-1 SMP 0 0 Unfiltered 

2 1 1118007-2 SMP 0 0 Unfiltered 

3 1 1118007•3 SMP 0 0 Unfiltered 

4 1 1118007-4 SMP 0 0 Unfiltered 

5 1 1118007-5 SMP 0 0 Unfiltered 

6 1 1118007-6 SMP 0 0 Unfiltered 

7 1 1118007·7 SMP 0 0 Unfiltered 

8 1 1118007-8 SMP 0 0 Unfiltered 

9 1 1118007-9 SMP 0 0 Unfiltered 

10 1 1118007·10 SMP 0 0 Unfiltered 

11 1 1118007-11 SMP 0 0 Unfiltered 

12 1 1118007-12 SMP 0 0 Unfiltered 

13 1 1118007-13 SMP 0 0 Unfiltered 

14 1 1118007-14 SMP 0 0 Unfiltered 

15 1 1118007·15 SMP 0 0 Unfiltered 

16 1 1118007-16 SMP 0 0 Unfiltered 

Comments 

Gross beta mass attenuation curve. All samples desiccated on (>f, 

Spiked By: Gabriel D. Wagner (p II"" 
Witnessed By: __ ..A_ZZ_.'";9..,_· -----

Date: Of, fl 'ff I• 
Date:~(/!/ 

Page 1 of 1 

Date Printed: 

GROSS_BETA Bench Sheet 

6/19/2011 13:06 

I Standards 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

S1 

Balance: 

II 

-. tt t't-'/fi=-3 
.'4~. 

So!n# Nuclide SolnlD 

S1 Sr-90 777.3020.11 

EY,,d' : o/J /J'.1.-

ALS Environmental -- FC 
LIMS Version: 6.496 

Prep Cone 

4,268.018 

Prep Notes 

Units f>Jep Date Aliquot Units PipeUD 
DPM/ml 06/19/11 1 ml RS-005 

Supersedes: _ _._f...,4./-111('.ll'--------------
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ALS Environmental -- FC 

I ~~P -Procedure: GROSS_BETA 
Prep Plane. LablD QC Test Alq 
Num Num Type (ml) 

1118007-1 SMP 10 

2 1118007-2 SMP 10 

3 1118007-3 SMP 10 

4 1118007-4 SMP 10 

5 1118007-5 SMP 10 

6 1118007-6 SMP 10 

7 1118007-7 SMP 10 

8 1118007-8 SMP 10 

9 1118007-9 SMP 10 

10 1118007-10 SMP 10 

11 1118007-11 SMP 10 

12 1118007-12 SMP 10 

13 1118007-13 SMP 10 

14 1118007-14 SMP 10 

15 1118007-15 SMP 10 

16 1118007-16 SMP 10 

Page 1 of 1 

Date Printed: 

GROSS_BETA Gravametric Sheet 

6/20/2011 9:19 

Radiochemistry Gravimetric Worksheet 

Reviewed By: gdv/a,W Review Date: 6/20/2011 

Tare Mass (g) 

9.1792 

9.1459 

9.1322 

9.1795 

9.1387 

9.1305 

9.1189 

9.1427 

9.1715 

9.1351 

9.1447 

9.1506 

9.1339 

9.1621 

9.0634 

9.2095 

Initial Initial Suggested 
Gross Mass Net Mass Alq 

(g) (mg) (ml) 
0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

0.0000 0 200 

ALS Environmental -- FC 
LIMS Version: 6.496 

SampVol Samp Vol 
Available Taken 

(ml) (ml) 
200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

200 200 

Fin Gross Final Salt Sol. Flag 
Mass Net Mass Added 

(g) (mg) (ml) 
9.1873 8.1 0.25 

9.1536 7.7 0.25 

9.1520 19.8 0.5 

9.1985 19 0.5 

9.1786 39.9 1 

9.1709 40.4 

9.1804 61.5 1.5 

9.2042 61.5 1.5 

9.2552 83.7 2 

9.2194 84.3 2 

9.2509 106.2 2.5 

9.2574 106.8 2.5 

9.2605 126.6 3 

9.2895 127.4 3 

9.2220 158.6 3.5 

9.3575 148 3.5 

Supersedes: __ 4,.;: ____ _ 
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10 Project _q..!._~::_es.::::....,~Lf_Lo~q ':>..::_.:_ . .!....::l O:.___..!A::.Jjv,,1~-'2-~lf..w/_.::±t!f'.l~r~~~L~r~~~¥?\~vt.~d.A~L:£./cl!___ 
Continued from Page --------- ~ 11 li/11 

I I I I I l ! I I I I I l~\/gj\\! I I I l I I I I I l 1 _L ' 

Prepare a working dilution of qss, Awt-~tf I _.__ 

- ,___ 

1. Density of l rv1 H C \ , lot# Ji-2'2032.- - ..___ 

Mass of lOOmL vol. flask: (t'(c I 4zq5 fr Balance# \2, 

Mass of flask & 1 OOmL acid: ICQJ .q 10/~ Balance# 12 - '---

Net Mass: lol .st./oe:.j - ,.__ 

Density: /. DI 5 </ j/w.lli -+--

2. Mass of qt; '5" transferred: 
- -

· Mass of empty voa vial: Z-1. 350j Balance# -11:_ - -
Mass of voa vial & standard: Balance# ['2. 

" -~ 
Zfo, 4?.fk - .___ 

Net mass of standard transferred: 5,0750 ~ Mfl 
~ ~ ll 

3. Dilute to final volume: - ,__ 

Mass of vial, standard, & diluent: l}Z. 81)&5~ Balance# (2.. - ._.:.._ 

Mass of empty voa vial: Balance# _Ji._ -z. ! . 3S~ - ,___ 

Net mass of new dilution: 21, 4$11} - .__ 

4. Final activity calculation:. Met- u /r / 11 
- .__ 

(I. 'llo5-,IDqe, )(-"'° de,,i.j;,; .07,;_o,,_ y 1. ots<f,2/.,L) = -G 5 I { Co I . 32. f,itet.- 111!/,, 
- I-

1 I ~ 1 s. l~"l'I I tr 21. t.! S )7} 
66, l~ 1. ~~~ dp.,.,/ ..... L - .__ 

- .__ 

ua !-.__ 

I I 11 l .I. I I I I .. 'II 

r,.A dl.,,.,111 I I 
' ' Fl:f 11 { t-il I\ 

Stnd JD: 955.4095.10 ')Q 11 ,.__ 1-- "(;r I. I(! f{ 
,., I 

,__ I-- Description: Am-241 
Expiration: 11/11/2012 Reverification Log .__ ....... 

1 
~ Activity: 55161.33 dpm/mL Analysis Date Initials Expiration Date 

'--" ~ 
,____ ~2s Uncertainty: 992.90 dpm/mL 

:::.:.: Ref. Date: 10/25/2011 
- ' Ref Time: NIA 

I~ Prep Date: 11/8/2011 Prep by: MEL 
"" 

Matrix/Comp. 3M HCI 
; 

,.__ ;- \ 1°' \\\ Haff Life (y): 4.33E+02 
l I I I I I i i V, I I I I 

I ,i\cf' I 

I I 
I ; 

' 

I I I I I l Continued on Page 
·, 

\\~'~ [ 
Date 
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: ·· Eckert & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

85983-307 
Am-241 5 rnL Liquid in Flame Sealed Vial 

Customer: ALS Laboratory Group / Fort Collins 
P.O. No.: 73625, Item 1 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352•2837 
www.analyticsinc.com 

This standard radionuclide source was prepared gravimetrically from a master solution, calibrated by 
Eckert & Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide 
purity and calibration were checked by germanium gamma-ray spectrometry and liquid scintillation 
counting. The nuclear decay rate and reference date for this source are given below. Eckert & Ziegler 
Analytics (EZA) maintains traceability to the National Institute of Standards and Technology through a 
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision l, Febrµary, 
1979, and compliance with ANSI N42.22-l 995, "Traceability of Radioactive Sources to NIST." EZA is 
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this source 

' was produced-in accordancemth-the HPS accredffation requirements. Customers rria:f report any concerns 
with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, VA 
22101. 

Isotope 

Am-241 

Half-Life, 
Days 

l.S80E+06 

Activity 
(Bq) 

l.96SE+04 

Uncertainty* , % 
Type 

Us U 

0.1 0.9 1.8 

Reference Date 
(12:00 PM EST) 

10/26/2011 

*Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, ."Guidelines for Evaluating and Expressing 
the Uncertainty of NIST Measurement Results." 

Conunents: 
Impurities: y-impurities < 0.1 %, a-impurities < 0.1 %. 5.13441 g IM HCl solution, carrier free. 

Source Prepared by: ~~~P-
M. I. Taskaeva, Radiochemist 

QA Approved: Date: ;lG. CJc.,"'(. L ( 
J. D.McCorvey, QA Manager Alternate 

f Single Isotope Certificate, Rev 1 9/28/2009 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 
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2s Uncertainty: 99.93 

Ref. Date: 12/2/04 

Date 
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~YTICS ft_So*,'7'1 
~J_1~/~ 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

69573-307 

Sr-90 S mL Liquid in Flame Sealed Vial 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 • U.S.A. 

Phone (404) as2-ssn 
Fax (404) 352·2837 

This standard radionuclide source was prepared gravimetrically 
from a calibrated master solution. The master solution was 
calibrated by liquid scintillation counting. 

Radionuclide purity and calibratism were . checked by germanium. 
ganuna-ray. spectrometry and liquid scintillation counting. The 
nuclear decay rate and assay date for this source are given 
below. 

ANALYTICS maintains traqeahility to the National Institute of 
Standards and Technology through Measurements Assurance Programs 
as described in USNRC Reg. Guide 4.15, Revision 1. 

ISOTOPE: Sr-90 
ACTIVITY (dps): 3. 812 E4 

HALF-LIFE: 28.79 years 
CALIBRATION DATE: December 2, 2004 12: 00 EST 

RELATIVE EXP.ANDED 
UNCERTAINTY (k=2) : 2.0% 

Impurities: y-impurities <0.1% 

5.05960 grams in O.J.M HCl solution with 30 ~tg/g Sr carrier. 

This source also contains Y-90 in secular equilibrium with sr-,b. 
The Y-.90 activity is equal to the sr-90 activity~ Since Sr-90 
and Y-90 both decay 100% by beta emiss·ion, the total beta 
emission rate for the source is twice the certified Sr-90 
activity. The half-life for Y-90 is 64.08 hours. 

PO NUMBER ?J.069, Item 1 

SOURCE PREPARED BY: 
M. Dimitrova, Radiochemist 

QA APPROVED: j,J/1 ~ /cJ.-6-09 
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Detector 

A2 
B3 
C1 
02 
A4 
B2 
C3 
03 

Sample ID 
1224001~1 

1224001~2 

1224001·3 

1224001-4 

AB121206-3AMB 

AB121206-3BMB 

AB121206·3CMB 

AB121206-3EMB 

Gross Alpha/Beta LB4100C /CV's/lCB's AM241/SR90 

Atten. Constants 

Sample 
ID 

1224001-1 
1224001-2 
1224001-3 
1224001-4 

AB121206-3AMB 
AB121206-3BMB 
AB121206·3CMB 
AB121206-3EMB 

Spike Information 
Alpha 

Std 
ID 

616.4095.13 

A, 

Act 

(pCi/L) 

187.79 
218.31 
224.22 
240.12 

0.54 
0.26 
0.63 
-0.65 

Initial 
Aliquot 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

Ref. 
Date 

4/18/2002 

TPU 

(2 sig) 

30.3 
35.3 
36.3 
39.0 
0.5 
0.6 
0.0 
0.0 

Alpha 
Beta 

Final Sam. 
Size 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

Act 
(d m/ml 
100.000 

'- for LCS' 

Alpha 

MDC 

1.25 
1.63 
1.58 
2.34 
0.96 
1.28 
1.44 
2.40 

0.8949 
0.9681 

Count 
Date 

6/11/2017 
6/11/2017 
6/11/2017 
6/11/2017 
6/11/2017 
6/11/2017 
6/11/2017 
6/11/2017 

Spike 
Vol ml 

1.0 

%Recov. 

85.4% 
99.3% 
102.0% 
109.2% 

0.2% 
0.1% 
0.3% 
-0.3% 

m 
0.9914 
0.9996 

Count 
Dur. 
360 
360 
360 
360 
360 
360 
360 
360 

Decay Corr. 
Spike 

Act. Added 
97.599 

% 

Act<MDCa 

NA 
NA 
NA 
NA 

PASS 
PASS 
PASS 
PASS 

a 
0.9119 
0.9174 

Residual 
Mass (mg) 

21.4 
43.8 
64.0 
91.2 
22.4 
46.4 
69.8 
96.0 

Act 

(pCi/L) 

203.01 
206.46 
215.34 
209.85 

1.50 
1.16 
0.72 
1.03 

l:\Oprtns\RAD\INSTiGFP\Calibration\Outliers and ICVs\2017\GAB_ICV&ICB_06.11.17 _lnst_C 

XO 
21.4875 

0.0 

Gross 
CPM 

16.761 
15.022 
13.211 
12.131 
0.128 
0.136 
0.133 
0.142 

TPU 

(2 sig) 

32.6 
33.1 
34.5 
33.7 
0.9 
1.0 
0.0 
0.0 

Bkg 
CPM 
0.094 
0.084 
0.110 
0.087 
0.083 
0.117 
0.096 
0.171 

Beta 
MDC 

3.21 
3.16 
3.11 
3.19 
1.71 
1.85 
1.80 
1.86 

X-Talk Constants 

p >ex 
X-Talk 
0.083 
0.094 
0.009 
0.110 
0.001 
0.000 
0.000 
0.000 

a>P 
>a 

Net 
CPM 

16.584 
14.844 
13.092 
11.934 
0.044 
0.019 
0.037 
-0.029 

Spike Information 
Beta 
Std Ref. 
ID Date 

931.4095.33 4/11/2011 

% Recov. Act<MDCa 

100.6% NA 
102.3% NA 
106.7% NA 
104.0% NA 

NA PASS 
NA PASS 
NA PASS 
NA PASS 

m 
0.9990 
0.0018 

Atten. 

0.896 
0.751 
0.640 
0.517 
0.888 
0.735 
0.612 
0.498 

Act 
d m/ml 
51.950 

0.2414 
1.118E-05 

Efficiency 

0.2221 
0.204 
0.2054 
0.2166 
0.2068 
0.2192 
0.2134 
0.2056 

Spike 
Vol ml 

1.0 

Alpha CU 

(1 sig) 

2.4519 
3.0168 
3.2868 
3.7150 
0.2572 
0.3112 

Gross Bkg ex> p Net Atten. Efficiency 
CPM CPM X-Talk CPM 

42.139 1.336 4.1105 36.6925 0.9605 0.4238 
42.767 1.545 3.7676 37.4544 0.9527 0.4289 
43.011 1.540 3.3717 38.0993 0.9456 0.4214 
40.619 1.607 3.1852 35.8268 0.9362 0.4107 
1.817 1.532 0.0111 0.2739 0.9602 0.4284 
1.856 1.650 0.0048 0.2012 0.9518 0.4122 
1.778 1.640 0.0096 0.1284 0.9436 0.4278 
1.836 1.665 -0.0077 0.1787 0.9346 0.4196 

Decay Corr. 
Spike 

Act. Added 
44.783 

Alpha TPU Beta CU Beta TPU 

(1 sig) (1 sig) (1 sig) 

15.1519 1.9934 16.2865 
17.6419 1.9936 16.5586 
18.1523 2.0408 17.2664 
19.4762 2.0567 16.8348 
0.2608 0.4452 0.4609 
0.3119 0.4741 0.4829 

(Jll Jf c)iz}n 
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PAI - Gas l=low Proportional Sample Analysis LB4100-C 

Det. 
ID 
A2 
A4 
Cl 
CJ 
82 
83 
D2 
D3 

Unit Type: LB4100 ·C 
Counting Unit ID: Magenta 

High Voltage Mode: SimuttanE!ous 

Application Revision: 
Applicatton Version: Standard 

Rev.12/01/08 JCP 

Count 
Sample End 

ID Date & Time 
1224001-1 6/11/201717:48 

A8121206-3AMB 6/111201717:48 
1224001·3 6/111201717:49 

A8121206·3CM8 6/111201717:49 
A8121206-38M8 6/111201717:49 

1224001·2 6/111201717:49 
1224001·4 6/111201717:49 

A8121206·3EM8 6/11/2017 17:49 

Data file name: ABC0611 

Batch ID: AB121206·3 
Count Preset (m): 360 

2 Balch Ended: 6/111201717:49 

Count Resid. 
Dur. Mass (irOSS 
(min) (mg) CPM 
360.00 21.4 16.761 
360.00 22.4 0.128 
360.00 64.0 13.211 
360.00 69.8 0.133 
360.00 46.4 0.136 
360.00 43.8 15.022 
360.00 91.2 12.131 
360.00 96.0 0.142 

Background logfile: BKGABW 

Date of Bkg. Cal: 6/8/2017 
Alpha efficiency logfile: Am241A-06/17 Alpha prog. logfile: n/a 

Alpha attenuation calibration: AAM0610, 0611'1pha prog. attenuation: n/a 
Beta efficiency logfile: Sr90F-06/17 Beta prog. logfile: n/a 

Beta attenuation calibration: ASR0611 Beta prog. attenuation: n/a 

Alpha Activity 
Bkg. b>a xtlk Base Base nogeny Progeny lir0SS Bkg. 
CPM CPM Eff Cor.Fact. Eff Cor.Fact. CPM CPM 
0.094 0.083 0.2221 0.896 n/a n/a 42.139 1.336 
0.083 0.001 0.2068 0.888 n/a n/a 1.817 1.532 
0.110 0.104 0.2054 0.640 n/a n/a 43.011 1.540 
0.096 0.000 0.2134 0.612 n/a n/a 1.778 1.640 
0.117 0.000 0.2192 0.735 n/a n/a 1.856 1.650 
0.084 0.094 0.2040 0.751 n/a n/a 42.767 1.545 
0.087 0.110 0.2166 0.517 n/a n/a 40.619 1.607 
0.171 0.000 0.2056 0.498 n/a n/a 1.836 1.665 

Page 1 of 1 

a>b xtlk 
CPM 
4.1105 
0.0111 
3.3717 
0.0097 
0.0048 
3.7676 
3.1851 
0.0000 

Alpha Attenuation Calibration I Beta Attenuation Ctllllbratlon 

y = b"m"(a*(mass-xO)) 

Alpha b= 0.89490 

0,99140 

· 0,9119 

XO= 21.4875 

Alpha to Beta X•ta[k 

y = b*m"'-mass 

a ·>b xtalk b= 0.2414 

a->b xta/km= 0.9990 

Beta Activity 
Base Base 
Eff Cor.Fact. 

0.4238 0.961 
0.4284 0.960 
0.4214 0.946 
0.4278 0.944 
0.4122 0.952 
0.4289 0.953 
0.4107 0.936 
0.4196 0.935 

y = b"m"{a*(mass-xO)) 

Beta b= 0.9681 

0.9996 

0.9174 

XO:: 0.0000 

Beta to Alpha X-talk 

Y=b"mass+m 

b ->a xtalk b= 1.12E-05 

b •>a xtalk m= 0.0018 

Progeny Progeny 
Eff Cor.Fact. 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 

JOI~) ,z/n 
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SOP 724r) 2-
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100C 

Instrument Daily Response and Background Checks 

Daily Response Check Background .Check 
Det. Start 1 Status Start 2 Status Start 1 Status Start 2 Status 

1 ·"J V p 
\. (Y r' 

2 
.. 

3 

4 

5 
6 - ... 
7 \-r~ :n~ p 
8· ·, ~ 

9 I\-\ (2.., ~ y 

10 'P \ 
11 

12 

13 l 

14 ,.i-
15 ' ~°' -:J.,d';:; p 

16 ' ~·ri 'Jk:_(17 ~~ 

Det. 
Status 
p 

" 

" 

'~ 
~\\? 

Det = Detector; a = Al ha; . p p = Beta; P = Pass; H = Hi gh . :~1 _, · L = Low· OL = Offline· R = Rec unt· W = Week! · NP= Not Processed y ' ' ' ' '• ' 

Weekly Background Calibration 

Current Calib. File ID Weekly Calib. Started Status File ID 

DrA ~li COi ~1)7U -
DrB 

DrC 

DrD ...... 

Dr=Drawer 

P-lOFlow 

Tank 1 
Dr A 
DrB 

Tank:2 
DrC 

DrD 

Comments: 

471494 A Page No.: _____ _ Form 780r8.doc (6/23/06) Reviewed 13y /Dato yJ 3/ D 

lri' 

·'I ,, 
ll 

I 

!I 

fl 

[) 



316 of 328

. 

Date {J I u ln SOP 724r f-i, 
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100C 

Instrument Daily Response and Background Checks 

Daily Response Check Background Check 
Det. Start 1 Status Start 2 · · Status Start 1 · Status Start 2 Status 

1 ~r r / \ {! ;> 
2 

-

3 

4 

5 
6 ' 
7 

8 

9 
10 

11 
12 

13 
14 

15 ' 
16 " 

.......... ~ rm, C 

Det. 
· Status 

,D. 

~ 

lft~) 
I 

Det = Detector; o. = Alpha; f3 = Beta; P = Pass; H = High; L = Low; OL = Offline; R = Recount; W = Weeldy; NP= Not Processed 

· Weekly Background Calibration 

Current Calib. File ID W eeklv Calib. Started Status File ID 

DrA li>LlJY)/ ,J)11A> 
DrB 

DrC 

DrD ' Dr=Drawer 

P-lOFlow 

DrA 
Tank 1 

DrB 

Tank2 
DrC 

Comments: 

• 
!I 
fl 
fl 
!I 

ft 
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II 

' ' ' ' ' I 
II 
I 
I 

" ' I 
I 
I 
(:,· 

':--.-r,i> .,--· 

Date Cal.tr In SOP 724r I}-
ALS 

Low Background Gas Flow Proportional Counter Log 
Instrument: LB4100C 

Det. SamnleID Batch 
I- I lll1 r, l:"~ -,, 

1--l 'l)~h- I [.$I/ °'I -· .0 

.... ~ 127...;D<,I- 1-1,/p-Jf AP.IZ >IOt/--1 
J -) · lfr-l°t 

,._ 
' 

1- L I l lM01· 1·1"2 l~I, /JuM--L/ - 117 ill 00 ,_ J ~ IZJ7 /J/ ~ 's . .,j 
. -, _7 ,• -

C . _'l 
. 

' 

1(.J 
. 

-'4--
(, /ti-.. Zl7nL--?.£A, . 
(o' (1)\ I 

1 (\)IILI 

K E..Nfj ... -

·. 

·. 

·. 

/ 
/ 

V 
·,. / 

/ 
/ 

/ 
( 
\.,. 

Comments: 

· PageNo;: ..• 47149,.3 . B 
(cont. from page . /~ B) 

/ 
/ 

/ 

Count Dur. 

Test (min) . ~() - "l,;030 
'4,w..)lfl ~>CJ' 
~·· 

iC;rlo, ~ ~· 

~ ~ at::,},%-J 

-t"l''IJs./ 7t;.. bl'~ 

'TI'B,. 3uC 

... I, ., 

" 

. 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

V , 

Form 780r8.doc (6/23/06) 

Start Analyst Output 

Time Initials Filt!ID Initials 

1~!1,<) ..., f:l i:r" r'\ f(J I ( l.J / 

(o:2P> \ 'I l'.lL ~r ~ II /l \ r, 

7: II ' 
r, A.A-I ~J 1/111 I I\ 

J 
· .. 

Cf,TO L y, M:.eoull ' -n: JP .. \.II ~ ii7ifl11, , 
' V 

j 
I 

" .. ..... I 

.. 

/ 
lo /,, 

/ 
/ 

/ 
/ 

V 
7 

/ 
/ 

/ 

/ 
/ 

.f• 

" 

~. I I 
\ 7711 r~u / .11 I . . 

Reviewed By/ DateCIP tthzin 

~ . 

rg,, 

.. 

·. 
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ALS Environmental -- FC 
Radiochemistry Instrument Worksheet 

GAB Icf30 IC tJI> 
I 

I Prep Procedure: 
·-Analytical QASS/ NCR? Y N/M 

Prep I LablD I QCI lnit ATql-Fin Alq Units Report Residual 
Num Type Units · Mass (mg) 

Cnt 2 File I Cnt 2 I Cnt 2 Pos I Cnt 3 File 1- Cnt 3 I Cnt3 Pos 
lnsUOet -Chk By lnsUOet Chk By 

1 1224001-1 SMP 200 200 ml PCI/L 21.4 

1 1224001-2 SMP 200 200 ml PCI/L 43.8 

1 1224001-3 SMP 200 200 ml PCI/L 64 

1 1224001-4 SMP 200 200 ml PCI/L 91.2 

1 AB121206-3A MB 200 200 ml PCI/L 22.4 

1 AB121206-30 MB 200 200 ml PCI/L 46.4 

1 AB121206-3C MB 200 200 ml PCI/L 69.8 

1 AB121206-3E MB 200 200 ml PCI/L 96 

Soln # · Nuclide --. SolnlD ·- -- Prep Cone·- ·- Units -. Prep Date Aliquot Units · Pipe! ID 
S1 AM-241 616.4095.13 98.308 DPM/ml 12/06/12 1 _ ml RS-016 

S2 Sr-90 931.4095.33 49.916 DPM/ml 12/06/12 . 1 ml -RS-016 

Sample Barcodes 

1224001-1 
AB121206-3PS1 

1 

11111111111111111111111111111111m111111111111111111111111111111111111r ~~~~~:-3PS2 111111111~1111111111111rn 11111 m 111111111 "111111111111111111111111~ --

--••11111111,~lllllllllll"l~llllllllllllllllilllllllllllllllllllllllllllllll 

1224001-3 
AB121206-3PS3 . · .. 111111"111111111111111111111111111111111111111111111111111111111111111111 .· 

lllllllll~llllllll~lllllilillllllillllllllllilllllllllllillllllllllllll 
1 

1~11111111111111111111111111111111111111111111111111111m 111111111111m -- :~;~;g::~:: 1224001-4 
AB121206-3PS4 

AB 121206-3CMB 
AB121206-3PS7 

Reporting Units 

11111111111111111111111111111111"111111111111111111"111111111111111~1111 

AB121206-3EMB 
AB121206-3PS8 -·IWllllllllllllllllll"IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ·· 

Caliio:-~~fi ~~1riwstGiPN~iriiet:~;~{t':fJi~!,1EtJi{\~;~{~~- if1~ff~f~;~ RPttlllfts:-~4j)f;~-
1224001-1 GrossAlpha/Beta 

1224001-2 GrossAlpha/Beta 

1224001-3 GrossAlpha/Beta 

1224001-4 GrossAlpha/Beta 

Page 1 of 1 GAB Instrument Sheet 

Date Printed: 12/19/2012 14:24 

PCI/L 

PCI/L 

PCI/L 

PCI/L 

ALS Environmental -- FC 
LIMS Version: 6.626 

_ AB121206-3BMB 
.AB1212D6-3PS6 

Supersedes:...._ __ ,_ ____________ _ 
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! 
ALS Environmental -- FC 

I 
Prep Procedure: I GAB 

Non-Routine Pre-Trktment? Y 
I 

Prep SOP:PAI 702 Rev:20 
I 

Prep SOP: NONE I 
Matrix Class: liquid \ 

Radiochemistry Prep Worksheet 

Re-Prep? Y 

Prep Analyst: Jeffrey T. Lee 

Prep oaie: 12/6/2012 

Prep Dept: RS 

Balance: 13 
· Balance: 

Review'ed By:. JU .--.:rx- · 12/6/2012 

Prep OASS / NCR? Y ll.!!,~' _._,~..,/"-'.T-'------

samp I Prep I LablD I QC I Dish lnllAlq FlnAlq I Prep Basis I Standards Prep Notes 
Num Num Type Na. 

! ml ml 

1224D01•1 SMP 200 200 Unllllered ' S1,S2 
2 1 1224001-~ SMP 200 200 Unflllered ,·$1,S2 

3 1 12240D1·=! SMP 200 200 UnHltered '. S1,S2 
4 1 1224D01-4 SMP 200 200 Unlillered : S1,S2 

5 1 AB1212D6-3A MB 200 200 Unfiltered 

6 1 AB1212116-3B MB 200 200 Unfiltered 

7 1 AB121206-3C MB 200 200 Unfiltered 

8 1 AB1212116-l!E MB 200 200 Unfiltered 

Comments 
j1cvJ1CBs. Samples c;!eslccated on 1216/12@ 17:15. 

Spiked By: Jeffrey T. Lee 

Witnessed By: Eric K. Gobel 

J12036 

Page 1 of 1 

Date Printed: 

GAB aench Sheet 
I 

12/6/2012 17:34 

Date: 12/6/2012 

Date: 12/6/2012 

Soln~U<:!i.W Prep Cone Unrts . P~ep Dale . Aliquot . Units PipeUQ 

S1 AM-241 · 88.308 DPMlml · 12/06/12 .1 ml ': . RS-016 

S2 Sr-90 49.816 DPWm 12/06112 1 · ml RS-016 

--3-~!mi~ 

lied in accordance with the specifications of the preparation methods associated with 1his batch. 

ALS Environmental •• FC 
LlMS Veralon: 6.625 

Supersedes: . I l,,/ tq {11, · · re;: o 0 
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ALS Environmental -- FC 

[ Prep Procedure: GAB 

Radiochemistry Prep Worksheet 
I 

Pr~pBatchNot Vali~ated!!! Reviewed By: Review Date: 

Non-Routine Pre-Treatment? Y / N Batch: --------- · Re-Prep? Y / N Batch: ---------

Balance: i3 

Prep QASS/ NCR?. Y / N ·--------

Prep SOP: PAI 702 !Rev: 20 
Prep SOP: NONE 

Matrix Class: liquid 

Prep Analyst: JeffreyT. Lee . _A.,.._....... 
Prep Dl!te: 12/6/2012 •••y -
Prep Dept: RS 

·ealance: 

samp Prep LablD QC Dish . . lnlt Alq FlnAlq I Prep Basis I ;S1andards I ·.Prep Nales 
Num Num Type No. 

ml ml 

1 1 1224001-1 SMP 200 2DO UnDllered S1,S2 

2 1 1224001-2 SMP 200 200 UnHllered S1,S2 
3 , 1224001-3 SMP 200 200 Unfiltered S1,S2 
4 1 1224001·4 SMP 200 .200 UnDl!ered S1,S2 

5 1 AB121206-3A MB 200 200 UnHllered 

6 1 AB121206-3B MB 2DO 200 unmtered 

7 1 AB121206-3C MB 200 200 Un!Utered 

B 1 AB1212D6-3E MB 200 200 Unfiltered 

Comments 

! cJ.~t~ Spiked By: ~ Date: 

Witnessed By: EkG Date: 12:1.£/.J.~ 
IB::"-",·-J:::t-.•~.$})¥r*~~:~i;':ii111iJ;;~:a,.\.,""•::_.~iifDtiW-:!l!hiii_. 
Sein# ... Nuclide · i So1n1D . Prep Cone ·units . · p~~p D~le Alig~~! Uni~ Pipei ID 

S1 AM-241 •616.4095.13 98.308 .DP.Mimi ·12/06/12 1 ·m1 . RS-016 

S2 Sr-90 ~1.4095.33 49.916 DPMlml 12/06/12 1 ml RS-016 

J12036 
-~:;m!w~ 

t 

·Except where otherwise noted, all reagents were applied In ac:c:ordanc:e with the specific:ations of the preparatioh methods assoc:lated with this batch. 

·s-,:41~JID 
Sd: t::1fi7f !!3 

Page 1 of 1 

Date Printed: 

GAB Bench Sheet AL$ Environmental -IFC 
UMS VeJS!on: 6.625 

Supersedesi _ . .!l:.<f/JvUl/<c... __ _;_ ______ _ 

12/6/2012 12:00 
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ALS Environmental -- FC 

( Prep Procedure: GAB 
Prep Plane. LablD QC 
Num Num Type 

1224001-1 SMP 
2 1224001-2 SMP 
3 1224001-3 SMP 
4 1224001-4 SMP 
5 AB121206-3A . MB 

1 6 AB121206-SB MB 
1 7 AB121206-3C MB 

8 AB121206-3E MB 

Page 1 of 1 

Date Printed: 

GAB Gravametric Sheet 

12/6/2012 17:34 

TestAlq 
(ml) 

10 

10 

10 

10 

10 

10 

10 

iO 

Ra~iochem istry Gravimetric Worksheet·. 

Reviewed By: jtl :TYL.- Review Date: 12/6/2012 .. : ... 

Tare Mass (g) . Initial Initial Suggested Samp\'ol.•• SampVol Fin Gross final > Salt Sol. Flag . : 

.. Available·.· ···•·Taken . Mass Net Mass Added Gross Mass Net Mass · Alq . . 
(g)· (mg) (ml). (ml) · (ml}·· : (9)·.· (mg) (ml) .· 

9.1723 0.0000 0 200 200. . 200 9;1937 .. 21.4 0.5 

9.1914 0.0000 0 200 200 200 · 92352 

9.2220 .. : 0.0000 0 200 200 200 · 9.2860 1.5 

9.1331 0.0000 0 200 200 200 .· 92243 2 
9.1271 0.0000 0 200 .. 200 200. 9.1495 0.5 

9.2092 0.0000 0 200 200 200 92556 1 

9.1743 0.0000 .o 200 200 200 92441 1,5 

9.2158 0.0000 0 200 200. 200 9.3116 2 

ALS Environmental - FC 
LIMS Version: 6.625 Supersedes: _ .... µi"'-U''..i)...__ __________ _ 
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Continued from Page ---------

--, 
I " I , I J I I ' J J I I J 

Prepare a working dilution of Cf/ ltJ. 23f2.., 9 { 

1. Density of l Vv'\ ~CI , lot # 
Mass of lOOmL vol. flask: 
Mass of flask & 1 OOmL acid: 

r..Y3:J~o . 
,S(.,,,t.J4z.l <111 

I 'i 1. 71./t.Jr;; i 
tnl 12..r.zt./ ~ 

Balance# I~ 
Balance# I ;i. 

Net Mass: 
Density: I. C,/ ~{),G1/M l

e 
2. Mass of ~ Uo • 2-38'7 · q [ transferred: 

Mass of open empty nalgene: 
Mass of nalgene & standard: 
Net mass of standard transferred: 

7Y, 1(ot5' 
7!. 9340~ 
$. {doS-S-0-

3. Dilute to final volume: 
Mass of nalgene, standard, & diluent: l 02{ 4 · &' t 
Mass of empty nalgene (from above): 7t.L7es, S" ~-
Net mass of new dilution: IO(Q,Q~l~if 

4. Final activity calculation: 

1 ... AJ..,., I 
.i ... I~ lt?l 

Balance#~ 
Balance# I?
Balance# {\)(-\ 

Balance# --1:Jf_ 
Balance# __!l:_ 
!3alance#~ 

13 

~ -11•-1,..., 
\) ,- ...) I l Jl-'-;,(..._.-+-+-+-+--<---<---i--i--1--1----l--i 

Stnd ID: 616.4095.13 

. , .. ·:,~ 

Description: Am-241 · 
N Expiration: 4/21/2013 

.:h'l ·:;~·-·_.·,,t--+--"-.... -.:;;;:_ Activity: 100.00 dpm/ml 
1/(: ....:::::: 

··•· . I :::': \.1) 2s Uncertainty: 3.30 dpm/ml 

,t-..,..,: .... •·· -1-_h- :e1:/::~~: N~18/2002 

<< Prep Date: 4/21/2012 Prep by: TE 
< . i _ Matrix/Comp. 1 M HCI 
i · Half Life (y): 4.32E+02 

I 

Reverification Log 

Analysis Date Initials Expiration Date i r1._ -,i---i-----;---+-1----1 

1-------4---1----~~~ ±--l-----+---+--1----1 

1-------1----1----~- ~ --r-
i--------1---4-----1 -.._.... 
1----·---1----1-------1 ~ .~ \"---HJ....---4-.j---l--l-.....J 

a....---...... --~----1 

I I I I I 

I~~ i , Signed 

I l/""I'\ Continued on Page 

·-··· -- -

_i/eo/i-2-
Dale 

0~)01/,;_ 
Signed Date 

l r:: - -- .. ' 
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lk' ~.i.~ U'") i<:i 

I iol1, zhsz. jz, r 
VJ - l . 0 dz. <11 <; l 

I 
.,,. I.:.) 

l 

Ylo I I '17) /lv 0 

Si 

I 

11.-..01 

Li 

-.. 

iM Ir,.,., rl-t b!n n ru I\ 1,.-.. ,/iA '} I 1i, w,, , ... sc. lrl { hari l~t./ l r.{hb ,,.., 1.J.t- i?, t11K . O!A1 
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0
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n' CJ.,• o· ·~-\n !,.__\, V"rl ' . trl.rt 1 .. r,, ,, ,,, ,w " C 
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-...J 

I "" h hr,( 1t1 I''~ ii ,hr ... ~ fJr IHO ... .L ·~ I I 1i (" 

I I ,.. ... l ... p 1~61 ° c.:. ff., }, I f)q I I I 
r.r~i ( i:5; Jrf/q rY "" lU~ .. '\ ·, I \' lt1a 1a · I .1 I 

'C, I t-,<:i-(p L "I 
r ".)... 

"' •4 - ' ~. 
I 

I ) 1- / 
~ 

' ,l) 1~- ' L ~t. ,.,.... -- . -- c.. r ' t- '-11 \ l 

. I . 

I I 
! 

I l 1 l I ~ l I I 
I I I I Continued on Page 

Read and Understood By 

r ~ Y\t'...,tµ'\LcvJ a__~ :l J 2-s-,l O 3 · 1(QV\QO ~~VP.~ ~/ olv?J-. 
- -,- - ··- - - -- S)gned ·· ~- ····- - - - Date·-·-- --- . - -_J 1 _v ~ - -Signe~ -_ -, -- ---- - -·- _ Date ___ --·· ---

' 
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AN.hliYTICS 1380 Seahoerdlndusiial Blvd. 
At1a:rrla1 aeorgla aoaia • U.S.A. 

· ' ff.\ l'. ,:t=' Cl () t / ~ Phone (404) S52-B677 
rc:,.e..;CY 4- ... ?-_';)._~Q-:L.. Fsx {404) 35HBS7 

•I" 

CERTIFICATE OF CALIBRATION 
Standa:rd RadionucliQ.e Soutce 

63651-307 

:ru:n-24:1 5 mu Liquid in l<':Lame SeaJ.~a Vial 

' :rb.is st.andax9- radionuclide source was prepa,red g:r:avi:metricaD.y 
from a · calibrated master scilutio:n. Tbe roaster solution was 
caJ..ibrated by liquid aci:atiJ.lation counting. 

Ra.dlonuc1ide : purity and oalib~ation were dhed]r.ed by- ge:c:mam.'tlil\ 
gamma.:ray spect:r:ometry and ligµid scint..ill'atio:c. oounti.:cg. The 
nuclear deqay :r:ate and. assay date for this source are given. 
bel.OW, · ' ' . . . 
~YTICS maintains t:racea,bility.. · to ~e Nationa.l. Institute of 
Ste.ndarda and 'l:e.ol:mclogy tbrough Measureuients Aseu:r:a.noe ProgJ:ama 
as described in usmi.c Reg. Guide 4 .1S, Rms:!.o:c. J.. 

ISO~OPE: •,Am-24l .. 

ACTIV!:TY •{dps) I 3.728 E4 

m.LP-I..iIFE: 
.. 

4,322 E2 . 
C.iUs:tEll'l'ION DA'l:.S 1 April :CB, 

'!DT.2l.It lJNCElR'I'Jl.!:N'l'Y* : .3-3% 

SYSTEMATIC: 3.0% 

~: .. 0.'3% 

:*99% oanfidellce ~avel. 

Imp=:Lt~es: ·')'-~mp=ities <0.1%' 

5 .11.972 grama 1M ~ so1ution. 

P O NUMBER. EW!)40502, Item 3 

sou.a.CE :!?:REPlill,ED BY: 

.yeus 

2002 

M. Taekaeva, Ra.d.iocliemiat· 

Q A APJ?:R.OVED I ,JC2 ~ I.J-t'j~,:;~ 

.. . .. _ .. ·--·· ·-· ... ·-· - .. --"· .... ·i 
j' 

l.2:00 EST 

i 
I, 

i : • I 
: I 
r . 

. ! 1 

I . 
i 
l 

. 
i ,, 
I 
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1 \ 
A~ c,\\\\'~ 

Prepare a working dilution of 'J 3 ) . tfD°! J. I \ 

1. Density of 6. ( M l::tCi lot# ___,,L_.,,0"'-'7.._,,0"--3'""'-'--) __ 

Mass of lOOm.L vol. flask: 6 g. S:b '-19. ":i 
Mass of flask & lOOrnL acid: /61{,l/01-c-. 
Net Mass: "Zl- Z'io K~ 
Density: O.j'7'6" ,d·~L 

v 

2. Mass of °/31,Yo95".I) transferred: 
Mass of open empty nalgene: 
Mass of na1gene & standard: 
Net mass of standard transferred: 

3. Dilute to final volume: 
Mass of nalgene, standard, & diluent: / () Z,S", ~~ 
Mass of empty nalgene (from above): · -::J:~. 00 '\ 
Net mass of new dilution: IO ID• I°! I ti 

_) 
4. Final activity calculation: 

Oes"cription: Sr-90 

Balance# Id 
Bala.nee# / '.'d-, 

Balance# fl_ 
Balance# _[J,_ 
Balance# _ALA_ 

Balance# d-b 
Balance#~ 
Balance# -1::!.!}__ 

I j 

i j I 
j I I -
l I . 

Expiration: 9/8/2013 
Activity: 51.95 dpm/ml 

Reverification Log 

Analysis Date lnitials Expiration Date 

l-t~ 2s Uncertainty: 93.51 dpm/ml 
! ! ' Ref. Date: 4/11/2011 
r-f!- RefTime: NIA ~~--+- Prep Date: 9/8/2012 Prep by: TE 
I i 

1 
Matrix/Comp. 0.1 M HCI 

1-- i ; Half Life (y): 2.88E+01 l.f.4.C
L_1 _+ It>/} 

I 

I 
I 

I 

i l 
L ·-- --

! I 

I 
I 

! ! : 01(-1-1-i. o (Zr -·· . I 1--: , t?.:f -1--· -" __ .!_ ·\ i .. --;--r--1--i---r-·n ' ': 1. +! J__ i . ' l '(-:::,.1 
l. I l .,o. ' I ·1 I I . ' ~ 

: . . I I ' I I ' I ---!--!---+--+-- ..;..----4_+---+--; 1---i---r l ·; 1----t i i i 1~1 -o- 1·-~1- : l -i_- i : ' i m 
r=- ~-+-~~:-- :--: . ..i.'.-L:\ __)_. -!i--+1-f--+--!---;---l-+--;

1--::-+ ~+ I i 1 · 
\ l l I : l ! I \ ' -L----'--~...L.....--f 

1---,---.-
1 

~-.---- 1 i-r
1
\ c·untinued un Pngt: } i ! . , i 

i 

_______ -:t_ _!2&J=_ 
Dale 
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Continued from Page ---------
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Prepare an intermediate dilution of q3 I s v-· qo 

- 1. Density of o,/M 1-lGI , lot# ]C.3003'.1 
Mass of 1 OOmL vol. flask: CdtJ.i./3D$d Balance# /2 
Mass of flask & lOOmL acid: /(p~. Z7/~t Balance# 12. . 
Net Mass: q. ~l/1 
Density: o. &f"f8'fc/~L 

2. Mass of 031 transferred: 
\! Mass of open empty 40mL Voa vial: 2.1. 7Z1_3 . Balance# -1.L 

l.1 · D(o<.J.5 ~ ~ 
,-

11 Mass of Voa vial and standard: Balance#-11:_ ~fil 
~ 

) 5. 3-z.52-Q 
-

Net mass of standard transferred: . ,\. 0 
1,~,\ 

.. 

3. Dilute to final volume: . 
' Z./,1Z'l3e,. J'Z... Mass of open empty 40mL Voa vial: Balance# 

Mass of vial, standard, & diluent: 5&.l/051 Balance#~ ,.,r 

Net mass of new dilution:· •·L 

" 3'-/ .3~12. 
, .1 

4. Final activity calculation: 

0 .ciqiLlJi'\i, cf u)-zdo.- · 
· i: 

I .%h1D~e, (5.nsz~)t"ode,y "" ) ~ 3:ilj~~b-'1:3 d M / 

i 5.!.m<fd 11!,'f; 34.s~rz, 33, q/z sq dp!/lil& 
--~-

I . 

\-X:. 
'fV :et •'fl l\ 

'l 
\"<! 

-·- ~ ·-· "T!J. ; ;.-,r,J f") 

-:·.: ! Stnd ID: 931.4095.11 
J 1C/l,V1 

. ~· .. 

,.ti. Description: Sr-90 
' . Exe/ration: 1/19/2013 Reverification Log 

:--~,,:~ :~ 4s Activity: 33912.59 dpm/mL Expiration Date. 
: 

Analysis Date lnltials 
I 

;J:) 
N· 

. /.:;t;':, 

,· 

;' 
,, 
1 

I. 

-:;.)::: 

i . "'~ 

L-····· 

§ 2s Uncertainty: 610.43 
ri> Ref. Date: 4/11/2011 

Ref Time: N/A' 
Prep Date: 12/14/2011 

Matrix/Comp. 0.1 M HCI 
Half Life (y): 2.88E+01 

' 

dpm/mL 
I~ 

i~ 

A1L -~ ""' 
Prep by: ·"PS,J ~~' 

~ 

'JPrz}z 11.. 

jP h/7/ )17.. I 

I I Continued on Page 

Read and Understood~ 

2 ti c1 
Signed Date 
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! Eck~rt & Ziegler 
Analytics 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

84379-307 
6 mL Liquid in Flame Sealed Vial 

Customer: ALS Laboratory Group/Fort Collins, CO 
P.O. No.: 73625, Item 1 

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fax 404•352•2937 
www.analyticsinc.com 

This standard radionuclide source was prepared gravirnetrically from a master solution, calibrated by Eckert 
& Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide pi.n:ity 
and calibration were checked by germanium ga:t.mna-ray spectrometry and liquid scintillation counting. The 
nuclear decay rate and reference date for this so~ce are given below. Eckert & Ziegler lmalytics (J:ZA) 
m.ai:ntains traceability to the National Institute of Standards and Technology tbrou..gh a Measurements 
Assurance Program as described in USNRC Regulatory Guide 4.15; Revision 1, February, 1979, a:nd 
compliance with.8NSIN42.22-19~5, '"I'rac~ability of Radioactive So,;zrces to NIST." EZA is.accredited by the 
Health Physics. Society (HPS) for the production of NIST-traceable sources, and this source was produced in 
accordance with the HPS accreditation requirements. Customers may report any concerns with the 
accreditation program to the HPS Secretariat, 131~ Dolley Madison Blvd., Ste. 402, McLean, VA 2210 l. 

Isotope 

Sr-80 

Half-Life, 
Days 

l.OS2E+04 

Activity 
(Bq) 

l.9S7E+04 

Uncei:tainty* , 'Vo 
Type 

UA Ua"lJ 

0.1 o.e La 

:Reference Date 
(12:00 l?M EST) 

04/ll/ZOll 

*O'nc,a>:tai:lty: U - Relative expanded uncettalnty, le= a. See NIST Teclo:4cal Note la97, "Guidelines for Evaluating BlldExpra&&ing 
the Uncertainty ofNlST Measmement Results.• 

Co=ents: 
lr9-purities: y-impurities < O.l %. 5.39'174. grams O.lM HCl solution with approximately 30 µg/g each of Sr and Y 
caxriers. 

NOTE: T.ms source also contains Y-90 in secal.ar equilibrium with Sr-90. The Y-90 activity is equal tci the Sr-9 0 activity. 
SinceSr-90 andY-90 both decay 100% by beta emission, thetotalbetaemissionratefor

0

the source is twice the 
certified Sr-90 activity. The half-life for Y-90 is 64.08 hours. 

Source Prepared by: A/.,_:-.,,--
W. Mao, Radiochemist 

QA ~pproved: Date: <S/2,1 ( I l 

Single Isotope Certificate, Rev 1 9/28/2009 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia,California 91355 1380. Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



EPA-LV-EDDP-P2-Sup.037 – September 2017   

Revision No. 1  3 

 

APPENDIX C – FIELD INSTRUMENT DOCUMENTATION 

  



PORTABLE INSTRUMENT RESPONSE CHECK SHEET Page_of_ 

Instrument: t2.:2."\ Serial No: ~,~o'"l7 Probe: L\~·37- \ - - - -- Serial No: 117 B 75 

Cal. Due Date: _<"o_-_s_o_-_l1 _ _ ____ Response Check Location: Eflt la~ Veq4Ci- Pos 2:> 

a Channel 

Source lsiotope: n · 230 Source ID: 39 '3 "1- O I Source Jig ID: _F_lo_o_r _ _ _ _ 

Source R«:!ference Reading: "3~'-\ · 2. +20% 'i2S .b'\ -20% 2$~. ]f, 

l3y Channel 

Source Isotope: S ~ ~ -qo Source ID: A '\oq- 0 \ Source Jig ID: _t_l_oo_, ___ _ 

Source RE:!ference Reading: l loS. 2.. +20% \ ~ 2~ · 'Z. '-\ -20% ~i1 , lb 

Response Checks 

Date/Time ex 8kg. f3y 8kg. ex f3y Remarks Initials 
Reading Reading 

~12-~-lb 

IZ.·1~· 1£, 1111-S 10 '='s ~ 3"1" tr91131 D,d Nd\ \JSC. .. 'I IY '"'"......., 

n - 11.,1-11. 1'ltl\/l ~ {,O~ 35G, q93 . . . . • ... ···-'" 
tt•l4-\C- "?»~ ~ ~~o ;1eo I \'2. \ .\ ~ .. .. 
f -> - 17 lb30 6 1 '60 36 1 111ca D I J t.J 1'T l ,::,ic ~'I/('._ 

l-/;,-/i IO'.lf'l I --, 15' 310 iOY1 f).d No, t k-e ~ 

l,.,-7 - 17 /'JC/(}() C-- 1.J.,00 . 3G4 i02.S ~ NI/N''-

~ l -11 11(~0 cc 17S- ~~q 12.0~ ~ 

h-<K ·11 (I qll'.) c:{ Gl s· 4 01 IZO~ ~ '-

e,/i -1·1 15 le> r"L__ 74Li" ~ ol 1-Z. 7 O .. 1- • ·-
A " ... ' 

bh'5 lll ()qN\ i.; 0'3"1_ 35'1 ~114 \...\, -t:f{l."r,,A...,, 

;,J15 In rzco e, Ct, 1'5 :3~0 l li,,O .~"-

Review: --=#--~- - ~--- - ------- -Date: /,;z -/J--/? j -;S--17 
FRN-0005 



INSTRUMENT QC CHECK SHEET Page_of_ 

Date: IZ./111/Jfe Time: ___ l_D_Z_O _ _ _ _ ___ _ 

Instrument: _2_2_2_j~----- --- Serial No: __ \_~_3_0_'-'_r _______ _ 

Probe: ~ 3-~1 -\ Serial No: \17'615" --------- ---
Cal. Performed Date: <3 -3o- I(:, Cal. Due Date: <iS-3o-l i --- ---------- -----------
Source Isotope,: Si'~ -90 Source#: 1ctoC\-Ct 

QC Check Location: ~PA \...~ -s \/ eq Cl s Pcs '23 

Jig Used: Yes@ 
( circle one) 

QC Counting Results 

Count No. Count Result 

1 l 10~ 
2 109"1 
3 ,oi i .• 

4 l \ 1L\ 
5 t l 6 lf 

Add results, list in Total 

Total 551b 
Divide the total by 5 

Source 
Reference 

I 105. L Reading 

(Average) 

Jig ID# Fl oo< 

Range Calculation 

Source Ref. Reading: I IO 5. Z.. X 20% = Z 7. \ · 0 "t 

Avg. + 20% = t'~,'2.G, · 2.':\ 
Avg. - 20% = ~~'t · lb 

Acceptable Range: 

From 'a<JL( · ~ to 13 'l.(p · 'Z.L{ 
(Avg. - 20%) (Avg. + 20%) 

Comments: ----- --------

Performed By: _J_, _,_o_M.. __ M_a._\l_C_ot_l __ (~----· .............. ~--·-----.:.......----Date: _I_Z_-_t!,_·_f_.b __ _ 

RSO Review: _ ,....,. d~ - ~--- - ----------Date: 

FRN-0006 



INSTRUMENT EFFICIENCY DETERMINATION 

Date: IZ / 13/ I (p Time: __ I_O_Z._O _____ _ 

Instrument: z:z.:2. ~ Serial No: I 'f~(.) ~ 1 ----------- --~"'--...___ _______ _ 
Probe: Lf3 ·31-\ Serial No: 11,'SlS --~----------
Cal. Preforme!d Date: ~ -3C>-20 \(p Cal. Due Date: '8 -30 -zo I, 
Source Isotope: _T_C.._·-=.~q_:.._ ______ Source#: 7~ z.,"l - ,q :> 

Efficiencyloc:ation: EPA Los Ve<\~~ - {>oS 1:> 

Jig Used: Yes <No\ 
(circle¥ 

Jig ID# _+_-_lo_u_c ---------

Location of Source on Probe __ C..:....:c:...:.n.:...;T.=~.:...." .....lo"'-!F'---~P!.....!r~o~be.=----------------

Results 
Count No. Src counts net counts 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Total 
cpm 

Decay corrected source DPM '1'1~~ 

eff = . net cpm 
· ( probe area ) decayed source dpm * 

source area 
NOTE: probe area/source area correction is required only if source area is larger than probe area. 
(e.g., 43,-89 = 125 cm2, 43-93 = 100 cm2, and not used for 2929) 

Probe Area ~;l\ c~1. Source Area ~bC. c"' z. Eff = 0 · \~I.\ 

Comments: 

Performed By: _ToM /Y\o."ea.f {Jl~ ~. 
RSO Review: ~ ~ 

Date: _I i.=..JJL...:..t~3 .,_/1...:.;.b __ _ 

~~ - / t ~I? U-1'f -17 
l 

Date: 



INSTRUMENT EFFICIENCY DETERMINATION 

Date: I 2 / 13/1 lc Time: 10'20 

Instrument: _=2 __ 2.=2=-4...;.___ _______ Serial No: 1~30'::{7 

Probe: 4 t,-?,1-\ Serial No: I "1 '"1 'i 1 S 

Cal. Preformed Date: ~ -'.30· (Ca Cal. Due Date: ---'~"-:......l030=-·-_._II_.__ _____ _ 

Source ls:otope: Th -z 3D Source#: _7_._ . .:., ~l~b=S~· G::::..q--3=--------

Efficiency Location: t~~ ~s Ve'\a":> - Pos 2, 
Jig Used: Yes@) Jig ID# J:'loo r 

(circle one) 

Location of Source on Probe __ C __ e=-f\--:T_e:...:'-=--o=-f-=--.....,~...:.l'..:=:o...i;'p-=e..=---------------

Efficiency CountinQ Results 
Count No. 8kg counts Src counts net counts 

1 ~ uo 2.02. 
2 10 l 'l L.( \ ~ "\ 
3 C\ :211 2.o ! 
4 JI 'tl l ,zoo 
5 ' ' z.~q "l-'l.'a 
6 11.. 20~ 1<n 
7 L..I '2.\$ 11'4 
8 fA 2.~t\ Z3'i5" 
9 q 2.? \ 'Z.4 L. 
10 g 1.1 l 7~"" 

Total 'i,~ '2t10 
cpm co .'D 1.~1.0 

Decay corrected source DPM _'t.:..;t:.....l\="'-----
eff = net cpm 

( 
probe area J decayed source dpm * 
source area 

NOTE: probe area/source area correction is required only if source area is larger than probe area. 
(e.g1., 43-89 = 125 ~m2 , 43-93 = 100 cm2, and not used for 2929) 

Probe A1rea ~l\ C1V' 1. Source Area ZOG ctn~ Eff:: o .oLL 

Comments: - -------------- ---------------

Performed By: Tom. M.(>,.J eo, l {~ ~ 

RSO Review: ,,,d!.c ~ 
Date: --'-I t..~,_t 3_,_11, ___ _ 

Date: /rz? --// ~ /(. /t-15 '17 . / 



RE)CS 
Calibration Certificate 

ID Number: 183047102572-0 

Customer: Heatlh Downey 
AMEC-CO 
2275 Logos Ct. 
Suite A 
Grand Junction, CO 81505 

Test 1 I Test2 
1.00Kcpm I 1.00 Kcpm 

Range 1arget Value 
X1000 400 Kcpm 
X1000 100 Kcpm 
X100 40 Kcpm 
X100 10 Kcpm 
X10 4 Kcpm 
X10 1 Kcpm 
x, 400 cpm 
X1 100 cpm 

T 
I 

Instrument 
Ludlum Model 2224 

Precision Check 
Test 3 

1.00 Kcpm 

Accuracy Check 
As Founel 

400 Kcpm # 
100 Kcpm # 
40 Kcpm # 
10 Kcpm # 
4 Kcpm # 
1 Kcpm # 

400cpm # 

100 cpm # 

I 
I 

Probe Model 

Ludlum 43-37 

Mean 
1.00 Kcpm 

I 
I 

Serial Number 
183047 

Serial Number 

177875 

Results 
Satisfactorv 

As Left 
400 Kcpm # 
100 Kcpm # 
40 Kcpm # 
10 Kcpm # 
4 Kcpm# 
1 Kcpm # 

400 cpm # 
100 cpm # 

Readings with • indicate mnges where As-Found readings are >20% of Target value. Readings with •• indic.ate As-left readings are >10% of Target value 
Readings with # indicate mnges were calibrated using a pulser 

Probe Model & SN Isotope Efficiency NIST Source ID Geometry 
43-37 177875 Cl-36 0.1801 CID Cl-36 (SN: 8933} On Flat Surface 
43-37 177875 Th-230 0.1536 CID Th-230 (SN: S-963) On Flat Surface 

II 
MTE lns,trument Type Model CalDueOate 

IPulser Ludlum 500-4SN: 98756 07/22/2017 

Outer Physical Check.: Pass Mechanical Zero: Pass Electronics Checks As Found As Left 
Internal Check:: Pass Tap Test Pass High Voltage 1698 Volts 1698 Volts Geotropism Check:: Pass 

Comments: All As Left readings taken subsequent to repair. Stated efficiemcies are the average of 1 minute 
readings taken in ,each of the eight sectors of the detector 

Calibrated by: 
(~ e QA __J.) __ < 
(~ Review:O <:.-

Atmospheric Condi tions. Tenl)erature: 74• F Humidity; 4 1% Barometric Pressure:30,03 m/hg 

Date: 08/30/2016 

Expires: 08/30/2017 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model 773 Cs-137 Beam Calibrator (S/N S· 1110), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model 617 (SIN 0547677) In acrordance with 
methods specified in RSCS TSO 11-008. 'Mth estimated uncertainty of 6.0%. 
J.L. Shepherd and Associate,; Model 89 Cs-137 Box Calibralor(SIN 9141), characterized using Exradin, Model A6 (SIN 185). A3 (SIN 197). A12 (SIN XA09H24) , and Keithley 
Eleetrorneter Model S17 (S/N 0547677) in accordance ...;th methods specified in RSC$ TSC> 11-001, with estimated uncertainty of 2 .7%. 
RSCS Neutron Calibrator, At118e Source Model NUMEC-AM-3 1 (SIN Am-4 78). characterized using Far West Technologies Model FWA0.1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSO 13-002, "'1th estimated uncertainty of 9.4% 
Unless olhePMse stated, calit>ratlons performed in conformance to me following documents: ANSI N323AB-2013; RSCS New Hampshire Ra<lioactive Material License Nu!1¥ler 381 R. 
RSCS calibration services am performed in accordance with the RSCS Radiafion Protection Program Manual and Standard Operating Procedures, 
Calibration Laborato,y is operated In accordance with ANSt/NCSL 2540- 1-1994 
This calibration certificate sh21U not be reproduced except in full without the exp<ess v.ritten consent or RSC$, Inc. 

Redla\ion Safaty and Control Services tnc 
91 Poru;moulh Aw. S119tharn, NH 03885 
1-Sl)o.~2~9339 (603) 77~1-2871 Fax (603) na.6879 www.rad,alety corn Page 1 of 1 



PORTABLE INSTRUMENT RESPONSE CHECK SHEET Page_of_ 

Instrument: 2z:z. 'i-l Serial No: ~tzc,qD Probe: 4~-'f3 Serial No: 3'-1 "2.o /Cf 

Cal. Due Date: ---'-1.:..Jl1._1~f._\--=''---- ---- Response Check Location: FPA ~ V c1os Pas 2.3 

a Channel 

Source Isotope: Th·ZJO Source ID: 3917·0 I Source Jig ID: 00\ 

Source Reference Reading: 101, 'I +20% "a'ii .~~ -20% 5,s -~ z. 

f3r Channel 

Source Isotope: Sr~ ·°ltJ Source ID: l,qQ't · Of Source Jig ID: oo, 
Source Reference Reading: ]1.1 .4 +20% i12.~ -20% ~'al ,q2-

Response Checks 

Date/Time a 8kg. py 8kg. a f3y Remarks Initials 
~11.·\i·H ~ Reading Reading 

tLht I 1~J \too I qs~1~ 101 12.1 5 l'l•nt,tc !>c.cklll('ovnd - ...... ~--I 

'5 \ '?, 1~\ 1(&,(p 1l - \! · "- OlSo ~ J , .... .,... 0 ( $ ~ ~ 

" 1 "4• 11, 104{ 5 4b~ 1Lll 'SIO -~ 
tl-t•i'((.. ,,'i, -, 600 1'52- -pr1 ~ 

ll. · IS · IC.. M11<' 0 4~0 ,or- 1\.\, ~'"'" 
12. • 15 • It. !'12.S 5 5'i'\ ;55 so~ I~ 

1 •t.-tf.-\w Ol'tc 10 So&..\ t'i '3 135 .. . 
. Jl"""fW"• r -.'V\ 

17 ·ti, ·IC- 1'(0~ I 'i'3~ 7z.n 1~0 . -...... 
..... ..,. ··''"'- -

i; --S -11 f!CO 3 4~(c 7~, -1 b -7 6 ..... , l,_,,,.KO •c v f\ d ,',I..M,\ ....... 

t -{.;- 11 cii~·40 I '-H-S 1·2·1 7Y3 ~ 

{,..,/r-17 151 ': s Iho f.15 /O'i ,52- ,,1-i,...-.w'-

~rr 11 I 

l1cl 11,r·.;-1 • I U~o r--. i,; I '.(" T2.W ':JJ'f,,,rl -'-

4--r::.n 1t;LJO -:c l-/ Tl 1 z cg 1 7'3 ~°'l'<W'--' 

~/<$/t7 01)) I 541 ~ ii --r,.;1 I l~NvJ\.... ' 
[;;fnf11 rs2.o 7 4-,~ 1 (r.,(/L ~72il ,tit,('/'-
~~(,,-IZ. I? I 

"-lt-11 ltY.. l ~15 113 , t,7; ~ 

(g·rz. -t1 tsot":> 7 Ul.1 (p~ '6 l '1 '6 .~ 
it,-15·11 0130 I 4C:9 &-~\ (}_1q1 zfi'\'\\'I'\ 

11,,-1~.,, 1·z IC 3 ?.>c.'\L/ fr.. 7'5- ·,~ Lj N27 

Review: __ =~--~- ·-~ ___________ _ _ _ Oate: /;L - /t- /(,. j 1.>·ll 
FRN-0005 



INSTRUMENT QC CHECK SHEET Page_of _ 

Date: __ ,_2 __ -_, _z_- _Ito ________ _ Time: {OCD 

Instrument: Seria l No: 31zc,qo 

Probe: 3'#20lq --------------- Serial No: 

Cal. Performed Date: 11 ·1-1(::> Cal. Due Date: ·n-1-,-, 
Source lsotop4~: 5 t j-q 0 Source#: lqoq-o 1 

Lo..-s Veqc.'l Pos 2.~ QC Check Location: t PA -----=-----'---=.=....--=-..:.,....:...=;_-.;;....__ _ ______ _____ _ 

Jig Used: ~ No 
'-(ctrcle one) 

QC Counting Results 

Count No. Count Result 

1 l~cr:/ 
2 7-tl 
3 -75'¥ 
4 l!Jo 
5 '::J-13 

Add results, list in Total 

Total 3~~-, 
Divide the total by 5 

Source 
Reference 

1z1.~ Reading 

(Average) 

Performed By: Tc "" Mo.."fea,\ 

Jig ID# 00) 

Range Calculation 

Source Ref. Reading: 111.1.\ X 20% = l'iS .io\'l 

Avg. + 20% = ~1'2 .'8~ 

Avg. - 20% = S~ I Pf 2, 

Acceptable Range: 

From 6'61 ,92-. to '61'2.i~ 
(Avg. - 20%) (Avg.+ 20%) 

Comments: -------------

Date: I l / 12.( f 1, 

RSO Review: ___ ...... «'----~-------------- Date: 
12-- lb - I? /t ;'l- /1 

FRN-0006 



INSTRUMENT QC CHECK SHEET Page _of_ 

Date: /2 I 12 / ! efe Time: --i6--=6:::..:D::..,O..:;.._ _ _____ ___ _ 

Instrument: ::.._'?"""',;;""""'aj"'---'_-_I..._ _ _ ____ Serial No: :?I :;i 99 6 

Probe: ~ 3 --9 3 Serial No: qfiz 0 1? 

Cal. Performed Date: I I~ =? - /l:, Cal. Due Date: // - ? - I ?-

Source lsotopH: 7h -;;L 5c Source #: --""'3--'-?_8___._7:_-_6_,_/ _ _ _ ____ _ 

QC Check Loc.ation: ~PA: L.45 t!£f.J;tfl.S ti?S dJ 3 

Jig Used: ~ No 
~eone) 

QC Counting Results 

Count No. Count Result 

1 ~92 
2 ':7~+ 
3 t>J~ 
4 (A9v 
5 7--3 9-

Add results, list in Total 

Total :36~1 

Divide the total by 5 

Source 
Reference 101,L\ Reading 

(Average) 

Performed By: 'To f'\ M,'W €9 J 

Jig ID# _ .... /J=O~ {....__ _____ __ _ 

Range Calculation 

Source Ref. Reading: r01.t.\ X 20% = \\\\.'\I 

Avg. + 20% = ~"ti .'ii 

Avg. - 20% = S,s .<=\Z.. 

Acceptable Range: 

From <o&S ,q'Z... 
(Avg. - 20%) 

to ~'\1 ,l$ 
(Avg. + 20%) 

Comments:------ - ------

Date: _ __._1=2__,_· l=Z_· 1-=-(p __ 

RSO Review: _ !::=a~- ~-___;;,_--,,,#.;__::~------ - - --Date: 

FRN-0006 



INSTRUMENT EFFICIENCY DETERMINATION 

Date: J 2. -IZ -lit, Time: Joao ---------
Instrument: 22.2.~ -( Serial No: 3,z.qqo --~ - - ---- - -- --------------
Probe: , __ 4....:...:;:__';-~-~~------ Serial No: __ 3_'1_2.t:,_f_q _______ _ 

Cal. Preformed Date: l\-1- l(o Cal. Due Date: / I -1-11 -----'----- ---'----------
Source Isotope: _ ____.:tt ......... -_9...._9_.__ _____ Source #: ~2-lPlf-b q 3 

Efficiency Location: f PA l.a.s "c,~s ~OS 23:> 
.,.. ~ 1&.·t?-lj. 

Jig Used: j&S ffi5> 
· (circle~ 

~ ,,-,z·"• 
Jig ID# __ &e--"-~-=-------"C=•="•=leL.:.t_Ti--=-o .... ,. __ _ 

Location of Source on Probe t,"T-ec- o~ Soutc.e.. _....:..._....:..._--=-..--=;___-=-=-~=---------------

Count No. net counts 
1 4\Co 
2 5 
3 
4 
5 
6 
7 
8 
9 
10 

Total 
cpm 

Decay corrected source DPM _____ _ 

eff = net cpm 

. ( probe area J decayed source dpm "' 
source area 

NOTE: probe area/source area correction is required only if source area is larger than probe area. 
(e.g. , 43-89 = 125 cm2, 43-93 = 100 cm2, and not used for 2929) 

3 
lb 

'1 09 IC\ -··~ ,2-l w 

Probe Area 100 CfW\,. Source Area 2QG. cM Eff = • b'\~~ ~ .. 

Comments: 

Performed By: Tc M Mo.-.J ea.\ Date: __ ,..c....2_· l..:...Z_-_,_,l(e=----

RSO Review: ,_--5,....4 __ ~--'----4-~L---------- Date: / ;i ·/,.,, /?, It -1f~ 11 
' 



INSTRUMENT EFFICIENCY DETERMINATION 

Date: IZ.-JZ-t(o Time: IOOO 

Instrument: ~~:t'-1-1 Serial No: ~,z~qo 
Probe: 4i-~!> Serial No: :,'\2.0t(\ 

Cal. Preformed Date: n-,-1~ Cal. Due Date: ll -1- n 
Source Isotope: Tl\-'l30 Source#". ii2&.S · ,ct3 

Efficiency Location: Etl\ L,.,,; \J C(',a4':, foS 2.~ 
Jig Used: Tos @ 

(circle one) 
Jig ID# C.out\Tt.e Top 

Location of Source on Probe C.c<'l \u or Sourct. 

Efficienc Countin Results 
Count No. Bkg counts Src counts net counts 

1 3 
2 
3 I 

4 0. 
· 5 I 

6 . 0 
7 2. 
8 2. 
9 l 

10 0 

Decay corrected source DPM __ q_«J_&..\_b __ 

eff = netcpm 

. ( probe area J decayed source dpm 'i' 

source area 

\';' '" ,1.· 

NOTE: probe area/source area correction is required only if source area is larger than pro~E;if~. 
(e.g., 4!3-89 = 125 cm2, 43-93 = ~cm2, and not used for2929) ?' 11 t.,, ' . .-tt5: 0 I ,t._,.,.,p 

Probe Area looc~"Z. Source Area 20cCfV'\1. Eff = ..LO$«, ~ 

Comments: 

Performed By: lo~ M.o.. "ot\ Date: _.L..J Z."'---'-· /-=2.=---_l C., __ _ 

RSO Review: ,,&.-~ Date: _____,,..:;;., ----~-----
/~ -/~- /I /t,-1:t-17 



Calibration Certificate 
ID Number: 312990104800-0 

Customer: Ro'bert Posner 
ANIEC -CO 
2275 Logos Ct. 
SuliteA 
Grand Junction, CO 81505 

- ' 

Test 1 I Test2 
1,99 Kcpm I 1.99Kcpm 

-
- - -

Range 1aryet Vallie 
X1000 800 kopm 
X1000 200kcpm 
X100 80 kcpm 
X100 20 kcpm 
X10 Skopm 
X10 2 kcpm 
X1 0:8kcpm 
X1 0.2kcpm 

-
I 
I 

Instrument 
Ludlum Model 2224-1 

Preclslon-Checlt 
Test 3 I 

2.00 Kcpm I 

A-ccqracy .Ph~ck 
As rounct 

800 kcpm# 
200 kcpm# 
80 kcpm # 
20 kcpm # 
8 kcpm # 
2 kopm # 

0.8 kcpm # 
0.2 kcpm # 

Probe Model 

Ludlum 43-93 

Mean 
1,99 Kc1>n, 

-- --

I 
I 

-·-

Serial Number 
312990 

Serial Number 

342019 

Results 
Satlsfactorv 

·-
-

AS Len 
800 kcpm# 
200 kcpm# 
80 kcpm# 
20 Kcpm # 
8 kcpm# 
2 kcpm# 

0.8 kcprn # 
0.2 kcpm# 

Readings with • indicato ranges where As·Found readings are >20% of Target value. Readings with ... Indicate As-left readlfllls are > 10"~ of Target value 
Readings wfth # indicate ranges were calibrated using a pulser 

43-93 3420°19 
43-93 3420'19 

Isotope 

Tc-99 
Th·230 

Effioie~oy 
0.1225-C/D 
0.2011 CJD 

Nl~T Soutct. ID 

Tc-99 (SN: 63963 (Bet81)) 
Th-230 (SN: S·963) 

On Flat Surface 
On Flat Surface 

11

1 

_____ M_ra_·_·1.:_n_st_r .... um_en_t_1y_pe ... ·- ... - .... --...... - .............. -....._ ........ _....,.'---M-o_d_e_l ...... - . .....,_..._.....__ ._. ~-______ c_a ... 10_. u_e ... o_a __ te_- ______ 
11 

.· Pulser Ludlum 500-4SN: 98756 07/22/2017 

Outer Physical ChEtck: Pass 
Internal Chetek: Pass 

Geotropism ChE!Ck: Pass 

Mechanical Zero: Pass 
Tap Test: Pass II High Voltage 

Comments: An:alog and digital scaler displays reflect appropriate congruence 

646 Volts 846 Volts II 

Customer observed problem with occasional "beta counts peak" could not be replicated. Meter and probe 
appear to be functioning normally 

Chris Pirie 
Calibration 
Technician ~QOA ~ ·--~ Review: c.,) ~ -~· 

Atmosphenocondltlons. Tempeniture:-12• F Hurrldlty: 28% Barometric Pressure:30.34 ln/hg 

Date: 11/07/2016 

Expires: 11/07/2017 

This callbraUon ~s perfom,ed by RSCS using one or more or the followlng NIST Traceable radlaUon sources: 
Tech Ops Model 773 Cs-1137 Beam Callbl'!ltor (SIN S-1110), clioraclerized using El<Tadin ModelA6 (SIN 186) end Kehhley Electrometer Model 617 (SIN 0547677) In accordance \\ith 
methods specified In RSC:$ TSO 11s008, !Mth esUmeted uncertainty of 6.0'A>. 
J,L, Sh<lpl)erd endAssocieles Model 89 Cs-137 Box Calibrator (6/N 9141), characterized using EXredln, ModelA6 (SIN 186), M (SIN 197), A12 (SIN XA091124), end Keithley 
Electromater Model 617 ~SIN 0547677) In ao®fdance v.lth methods specified In RSCS TSO 11·001, With esltmated unoertatniy of 2.7%. 
RSCS Neutron CaNbralor, AmBe Source Model NUMEC..AM-31 (SIN Am-478), characterlz.ed using Fer West Technologies Model FWAD-1 'HAWK" TEPC (SIN 021) In accordance "'4th 
the methods speclned In RSCS TSO 13-002, !Mill estimated uncertainty of 9.4% 
Tho reported e)q)anded u.neertalnty or measurement Is staled as the standard uneertaln1y of measurement multiplied by the coverage factor k sure/\ that th& coveraga probabUlty 
corresponds to epprox!m11tely 95% 
Unless otheM1se stated, ,::altbratlons performe<l In conf0<mance to !he folloWing documenlll: ANSI N323AB-2013; RSCS New Hampshire Rad)oacttve Melerial License Nu.lliler 381 R. 
RSCS cellbratlon $8rlliceu are performed Ill accordance With the RSCS RadlaUon Protecilon Program Manual and Standard Operating ProCGduras, 
Cal bratlon Laboratory ts ,operated In accordance WilhANSI/NCSL 2640-1-199,4 
This callbrsUon cenJGcate shall nol be raproducad except In Ml IMU!oul the express lWllten consent of RSCS, lno. 

Radiation Safely and Control SeJVtcea, Inc. 
91 Porternouth Aw. Sm.them, NH 03885 
Hl()().525·8339 (803) 778-2871 Fax (603) 778,6079 www.radsafety.com Page 1 of 1 



Counting System Chi-Squared Test Data Sheet 

System Model l Cf 2 9 
Detector Model L\3 - IO ·· \ 

a Source ID No. ·3<:'\31 - 0 I 

Serial No. - -~--==~-'q-=-i~--'-----
Serial No. 

- ----- - --
a Source Isotope _·_r_h_-_z. 3_c ____ _ 

a Source Activity _L\_~_s_o ____ dpm 

a Source Diameter l\£ '" rv') mm 

a Source Assa Date I z / 1 , b I 

Al h JD a 

n X; X;·X (X; • .x )2 

1 \'351 2.3 ,Co C'i<7,0 
2 12:. II -1:~ ,q c,w.1,r.,. 
3 1<.'Z.L - 11 ,LJ 153 .'ir 
4 \:-3oD - :~4 .l.l 11~:Ll.\ 
5 (.30'-t -oo. 4 crz. 4 • -Z... 
6 131$ tW ,~ 1'7~<o.Tf 
7 1n'l .. c::;i:; . it "::l/\G;Cl12. 
8 t:371 LI 3.fr. 1qo1 .o 
9 I '2. '1'1 - .31,'-i 1'.1,Q~ I;{ 

10 1,.;q s- Cd'\ ,r,, '1.r~.., 7 ,J 

11 13SI If. ,. ·71c;: {,. 
12 l3T? 42 .C. 1~ 11.J. ~ 
13 /3il '-Ii,, .& :11, l, l 
14 I 71.~ -f;,,1.4 7, 1 ·1"' n 
15 134/o I I , (, I 3t.l ,(,. 
16 13~1 - 3, 'i 11 . (c 
17 1335" 6.(,., I') .u 
18 12.q 5 - .3'1 4 165'7, '4 
19 {.3o'l • z.e,,;4 0cn.o 
20 /312... 31 ,& /lffJ, i 

SX; ·2 fo ,G,~ S(X;·X)2 Z.(p 1,q1 .G, 

x = sxJ2:0 

= Z<,~i1 120 

= 1'!13~ ,Y cpm x2 = zo. -z... 

Chi-Squamd Limits: 8.9 to 32.9 

a Chi-Squ:ared Test Result ~Pass 

D Fail 

1.30~5 Cal Due Date ~ ·ZS - 11 

/3-y Source ID No. 2~ OCI -C I 

!3-y Source Isotope ___ 5_· t_\/_·_· '?_0 __ _ 

13-r Source Activity ___ -.s_~_'-{_0 ___ dpm 

13-y Source Diameter _ __ Y_7_f"l_,V' _ __ mm 

- Source Assa Date -ZS-o l 
Beta-Gamma 

n X ; X1•X (X; • X )2 

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

SX1 S(X; · X )2 :ZL:\ 1 13'2. , \ 

x = sx/20 2 I <xi -x>2 
X = -

X 

= 1'60?3 /20 
= 901.(o$" cpm x2 = lto .'6 

Chi-Squared Limits: 8.9 to 32.9 

f3-y Chi-Squared Test Result B'Pass 

Performed by: ToM #\q,...iea \ ['if~ l'«\iM.~zJ 
D Fail 

Date:-~<, /~s_l _\]~--
FRN-0049a 

t !1:/ ~/J/1 /p,.v ~. /) ~ k :£--Reviewed >y: -L..1.!tL...:.__.J.:...._J. _____ £_ 'f:. __ ......J<.L_ __ _ 
&1· - 1 S- ~ 17 

Date: ______ _ 



Counting System Set Up Data Sheet 

System Model 2929 Serial No. '6C,~~L\ 
Detector Model LJo-10 - 1 Serial No. "6':,o<'t,5" Cal Due Date 't) / -z..s 1 r, 
o. Source ID No. ·1~ (.;3f\ · ~ 'l"3 P-r Source ID No. i'62k2. -C,q~ 

o. Source Isotope \h-730 13-r Source Isotope fQ-q q 

a Source ,Activity 10 I 'z.00 dpm f3-y Source Activity 1Dt>~ L dpm 

a Source Diameter 41~~ mm p-y Source Diameter Ltl /1'1/'(\ mm 
a Source .Assay Date C\lso]oi 13-y Source Assav Date q/3ofos-

Background Data 

o. Backoround 0 I' com 13-r Backaround 53.?S-- com 

Counting System Efficiency Data 
Alpha Beta-Gamma 

20 minute count sz.~q, 20 minute count 3~~0 
Gross couint rate LG,2.L/~(,,'l cpm Gross count rate 1,~9 cpm 

Net count rate ze, 1<-J , c;;s cpm Net count rate 1(/p, 1.5 cpm 

Source activity I r> 1 l.60 dpm Source activity IOCJ C, Z dpm 

Efficiencv 0 1 '2.57 Efficiencv O , ll, "l 

'$ou ~c.e.. :¥H7-o 1, n,-'Z, o 
Aci\ ~ ii'{ ~ Lf;5o Jf"' Acceptable Source Range 

Soor,·e. 1qoq-o,, St~~qo 
Ac1\11 "" -= 34Lte- d f N'-

Alpha Beta-Gamma 

20 minute count 2(...C,'6'?i 20 minute count 1i6~~ 
Gross count rate I 3'3L\ ,4 cpm Gross count rate q C) t .Co c;-- cpm 

Net count rate \':>34 ,:> cpm Net count rate '7)£11.Cf 'L cpm 

a =~~· +~~ 

where: cr = standard deviation of the net count rate 

R g = source gross count rate (cpm) 

Rb= background count rate (cpm) 

Alpha cr = 3<o '<5" cpm Beta-Gamma cr = ;o , 1 cpm 

1cr = rzq1,~ to 1370 ,i 1cr = ~J] i'l to '.;i1'8,b 

2cr =- IL1C',f, ~ to 1407 I 3 2cr = ~1 .1 to CjOi, IL-

Performed loy: ~ I\\ tV\ct....ieo \ / ~ 1\. N<\.w..~ 

Reviewed by: ,4-,- f .fj 1111 ),71,~ ~??'" ~ 

FRN-0049b 

Date: ___;&,;..J./..:.....5'_._/ f_7.___ __ 

/ 
Date: -~-·-·_-1.c....S_-_1_7 _ _ _ 



Alpha Counting System Daily Check Data Sheet 

Model: ~q 'J...< Serial No: il:,.l\ ~ '-\ Cal. Due Date: 'o-'Z..S-\ t 

Detector Model: __ 4_~_-_l_b_~ ___ \ ______ Detector Serial No: --~.;_3.;_o_~_~ _____ _ 

Alpha Source ID No: __ ·6=-Cf3_ 1_--=C_,,\ _____ Isotope: Th --Z.30 

Source Activity: , ____ 4_~6_0 --"-c\'+f '-('('I"-- Source Diameter: __ L\_ l_ Y"'.\~l'Y'o ________ _ 

Alpha Source Ranges: 1 cr = __ 1_2._q_·-,_. ~-----to __ 13_,_o_._'6 _ _ ___ cpm 

2cr = l 2Jo I. 'S to __ l '-I_O_'l_._3 _____ cpm 

Alpha Alpha Alpha Alpha 
Sau Date/Time Background Background Source Source MDA Initials 

Counts Counts 
NII, Unsat 

cpm cpm 

CD-0~ 11 1030 2.. 0 I\ 133L\ i ?,~~.CJ() CS f\1 ~ 

1c-i - t-i oM- 3 (), IS- JZ.1L\ \2..T3 .'iS srr ~ 

b-~-r1 l';Jo '2> 0,)5 131~ I 3,'l . 'i5 '5 tt 1 \ 1:1\MI,"" 

f;, 7 -17 (7lt\S- 10 0 ,50 1 l'6't> 1281,50 <;'A..T .'*1./W"t,,~ 
k1-ll /535' 10 o So r~>l '-l \3i3,'50 'SA-T ~ 
G,-)H7 01.SS t9 o,qs- ]3 ll,S- /3~4.05 SAT .~ 

&-1> -It g_~ 19 0 ,9-S ri:1<6 12,1.os- 5AT '" , .. A·'" 
l" •• 

• ·.lb'"' 
~..q · I 7 of3< 1. Od (3<.t '\ [3t.\'b , C(() SIT ~ 
~ _CH'1 /12.0 'L Od (3 '-f'-{ (3~3 .qo Srt-T \ 'h'V"lv'--
lr1S-n 6140 (,,, 0 I 

0

) I ''!J?> L_ 17,?JI ,0'1 S ffT ~ 

It~ , I S-17 / 7.J)S'"' <;.. ~ t ~ 1Ll7 1-z..~Co .o1 Cjf\T ~ ' 

FRN-0049c 

Reviewed by: -- -~"""~ ..... -'-~+~..-=...""'"'~~"""''1'-'-~'"""·,,_~-·~------------Date: 6 -/S-17 
J 



Beta-Gamma Daily Check Data Sheet 

Model: 2.9 2.'\ Serial No: ?,G,Y~::\ Cal. Due Date: <3 I 7..5 \ 1, 

Detector Model: _ Lt ..... 3 ..... ~""'"'16=--_.\ _______ Detector Serial No: __ '6_· 3_c_1_~-------

Beta-Gamma Source ID No: 1.qo'l-O l Isotope: __ 5-'r:_'I_-_C\~D _______ _ 

Source Activity: _ 3 <-i<-\b ~el!\ Source Diameter: __ L...._ll.,__M_ fV"\ ________ _ 

Beta-Gamma Source Ranges: 1 cr = _ ...... ~ ~11 ......... ~-· ____ to ----=~-1-''1--'-. ....c..O ____ cpm 

2cr = 1sn, 7 to C\o'6, \L m _ ________ cp 

Beta-Gamma Beta-Gamma Beta- Beta-

Datemme Background Background 
Gamma Gamma Sat/ MDA Initials Source S~ rce Unsat 

Coun~sc.i-l cpm 
~~n,!\.n 

t i-
~(p- ./ 

cpm 

E, ls In lt>3t> 
V 

S?> ,lS°" ~<lOl '-'!::I lb'1S- ~i.\l .2S 5 ,n- ~ 

b I (i,/ n ov;zs 11 Z.L ')(;, ID qoo 'Jl;'L1'3 ,qO 5/r--r- ..J . . ... 
\."""" -

e/e/n 1516 I/ 2. L-- C,(, ,10 cn0 ~59' ,qo Sf\-, ~ 

ro/7111 r,1 u.e; 1 l 11 95SS ~9(c <340 ,YS' s~ 1',h,WA,'-. 

fi1i11 IS3S- II\\ SS' S5 1C{L\ i3'6,L\S- 'SAT ~ 

fe.,fgln 07S'S tcn9 S3 ,L)S- C{~ \ i11,os- <S frr ~ 

c. i ln JS 15 IOlct s·; q~ ii lj <t;30 ,0t SftT ~V'--

t, 1qJ11 ~3S l(l 3 5~ ,G,9; iect. qo~ .3S- Sf\-T ~ 

t q/11 /Ile /1\ 3 ry~ ~5 <:£51- 1Q.fc.?J<3 ~ T ~WI'-._ 

tp/ ,sl , 7 t- 1'!-o tllL S'<. rco C\4l. <o~" ,y,~ Qlj ~ '-

~16/11 t1o; \ll'L SS ,(pO i~o i2.l.J , 4 C> S''\-:f' • A 
')l fYV•• '---. 

FRN-0049d 

:;A//~~:(~ / 
Reviewed by: __ _,0£"-. _ · ___ >"""2_'--- ---------- Date: 6 -· i s-- 1 



Alpha Background Control Chart 

13~25-!7 Instrument: iC\I.q Serial No.: 'vG>L{'al.{ Cal Due: ____ ....:.,.________ --------- Month/Year: 

Cl) 
1-z 
::::> 
0 
() 

0 z 
::::> 
0 
~ 
(!) 
::SC 
() 

~ 
<( 
J: 
C. 

-:J. 
.!: 
$ 

~ 

-----------

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Day of Month 

Reviewed By: __, ...... a-=--_A_~_'?_-n~· ~------- Date: 6 - /S - /? 

FRN-0049e 



Beta-Gamma Background Control Chart 

lnstrumi~nt: __ L_7-_q_'"l_ct. ____ Serial No. : '6iD453L{ Cal Due: _ i_ (_2s--'-! 1_·, __ Month/Year: __ J_,.,_"_E __ Z_D_l _7_ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Day of Month 

Reviewed By: -~- -~- --~-~-' -4,~:J----______ Date: ~;'-- ;s·--17 
;;, 

FRN-0049f 



Alpha Source Response Check Control Chart 

lnstrum•~nt: L -zq 1." Serial No.: 'i3C,l\ 'B'L\ Cal Due: ~ I -zs \ n Month/Year: ---------- _ _;;_..;__ _ _;;___ _ _ __._ _ _,_ __ _ 
+2cr cpm- 1-... L. l _._J ···-f .. J ..... J ..... +·-····L-L--L-.. L-.l- J... ___ j ,.-1 ... ..l. .. --... LJ ___ j ... J_J __ J._.J. .. __ 11_,J., ____ J ___ J. __ J ____ .J.._ .. J 
11..101 ~ I i l i : 1 ! i ! ! ! ! i I ! i i i I i i i ! ! , ! ! ! i i ! ' r-··-··r-··-1-···-t-·t·--r-··-r····-···r-···--r ·--r ·-·-r ··-·-i

1
-.. -·r

1 
- ·1

1 
.. ···-···t······ .. r ·· .... -t ........... -r ......... rl ····•···1

1
·-····-i

1
·---"1-·-1 ·-i·- ·r·-r--·· .. r·-···-·l ·-····r··-T ...... 1 

! l 1 • J f l : : ! ! ~ . ! ! I 1 • • ! : : : 1 1 : : r--.. -, .......... t .. ····-r--.. 1 ·- ·r-···-r··--··r--···-·r··-.. ··1 .. -··-i·-·-t-- ...... 
1
-·-1 -···r ·--1-··-Jl .. --+--+-·-r-

1
-·-

1
-·-

1 
....... 

1
·- ·1 .. ··-·1·-· .. ··, .. ·- r -· .. ··1 ...... -i-- .. ·1 

I I i ! , , , ! ! , ! ! , 1 I i I i I , , ! ! , ! , , ; 

~\~ ~~m-H~·-t1-Jttt·=1-tittli1ii fttt=J-t~1-1-1-t::J-j 
Avg. cpm- i i i ; ' 1 ! ! ! 1 I i ! i i i i i i i i ! i 1 I ! 1 I ! 
1331.\ .3 i ! ! i ! ! i I i l l i I i ' i ! ' ! ' ! ! i i j i i i i I i 

t ___ J .......... r.1.-..... 1 .. _ .... ~ ...... J ......... L .... .1 .......... t-.. J .. -..J ... _LJ __ ..J__ 1._.r._J __ J _L .... r .. -L--. ..L.-L .. ..l.--I-.... J ..... _.1 ......... .1 .......... 1.. ....... 1 

-2cr cpm
i 2'° I, 'Z.> 

! i i i 1 : i i 1 ! ! ! l I ! i i i i ! ! ! ! i ! ! ! ! i ! ! 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

} Day of Month 

Reviewed By: _ d"'---~--~--_'??_?~..,·,"""----- Date: 6 -;.S-~ 17 

FRN-00499 



• 

R~)CS 

Customer: Heath Downey 
AME:C-CO 
227~i Logos Ct. 
SuitH A 
Grand Junction, CO 81505 

Test 1 I Test 2 
4.01 Kcpm I 4.00 Kcpm 

Range 1arget Value 
X1000 400 Kcpm 
X1000 100 Kcpm 

X100 40 Kcpm 

X100 10 Kcpm 
X10 4Kcpm 

X10 1 Kcpm 

X1 400 cpm 

X1 100 cpm 

I 
I 

Calibration Certificate 
ID Number: 86484102573-0 

Instrument 
Ludlum Model 2929 

Probe Model 

Ludlum 43-10-1 

Precision Check 
Test 3 I Mean 

4.01 Kcpm I 4.01 Kcpm 

Accuracy Check 
As Found 

400.486 Kcpm # 

99.996 Kcpm # 
40.047 Kcpm # 
9.979 Kcpm # 
4.006 Kcpm # 

0.996 Kcpm # 
400 cpm # 
100cpm # 

I 
I 

Serial Number 
86484 

Serial Number 

083085 

Results 
Satisfactorv 

As Left 
400.486 Kcpm # 
99.996 Kcpm # 
40.074 Kcpm # 
9.979 Kcpm # 
4. 006 Kcprn # 
0.996 Kcpm # 

400 cpm # 
100 cpm # 

Readings wHh • indicate ranges where As-Found readings are >20% of Target value. Readings with•• indicate As-left readings are > 10% ofTarget value 
Readings with # indicate l"anges were calibraled using a pulser 

Probe Model & SN Isotope Efficiency NIST Source 10 Geometry 

43-10-1 083085 Tc-99 0.1736 CID Tc-99 (SN: 63963 (Beta)) In Holder 
43-10-1 083085 Th-230 0.3743 CID Th-230 (SN: S-963,) In Holder 

II 
MTE Instrument Type Model CalDueDate 

Pulser Ludlum 500-4SN: 98756 07/22/2017 

Outer Physical Check: Pass 

II 
Electronics Checks As Found As Left 

Tap Test: Pass High Voltage 946 Volts 946 Volts 

Comments: High Voltage pot set to 3.84 turns for 946 V. 

Calibrated by: 

Atmospheric Conditions, Ti imperature: 75• F HulTioity: 40% Barometric Pressure:29. 91 inlhg 
This calibrallon was perfomied by RSCS using one or more of the following NIST Traceable radiation sources: 

Date: 08/25/2016 

Expires: 08/25/2017 

Teel\ Ops Model 773 Cs· i 3'7 Beam Calibrator (SIN S.. 1110), characlenzed using Exradin Model AS (SIN 185) and Keithley Eleclrometer Model 617 (SIN 0547677) fn accordance with 
methods spec1fied in RSCS TSD 1 t ·008, with esumaled un<;ertainty of 6 .0%. 
J,L, S~epherd arid Associates Model 89 Cs-137 Box Calibrator (SIN 9141}, characterize<! using Exradin, 11,\ode! Af; (SIN 185), A3 (SIN 197), A12 (SiN XA091124), and t<elthley 
Electro meter Model 6 17 (Sl,N 0547677) in accordance with methods specified in RSCS TSO 11-001, IMl h estimated uncertainty of 2,7%, 
RSC$ Neutron Calibrator, P.mBe Source Model NUMEC-AM,31 (S/N Am-478}, Characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (S/N 021) in accordance v.ith 
the methods specified in R:Scs TSD 13-002, vAth estimated uncertainty of 9.4% 
Unless otherwise stated, calibrations performed in conformance to the following documents: ANSI N323A8-201 3; RSCS New Ha/tl)shire Radioactive Material License Nurnber ~81 R 
RSCS calibration services ,ire performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Galibration Laboratory is operated in accordance with ANSI/NC SL 2540-M 994 
This calibration certificate s·hatl not be rep/oduced except in full v.ithout the express written consent of RSCS, Inc. 

Radia!ion Salety and Control Servtces, Inc. 
91 Po,1smouth Ave. Stratho,rn, NH 03S85 
I ·600-525-8339 (6 03) 778-287 l Fax (603'1 773•6879 V-MW radsafe ly com 

Page 1 of 1 
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-- .... 
: Eckert& ZleQ·ter 

Analytics 

1380 Seaboard lnduJtrlal 81vd. 
Atlanta, Georgia 30318 
Tel 4().•i-352•8677 
Ft,c 404•3Sl•2837 
www.inalyticslnc.com 

CERTIFICATE OF CALIBRATION 
.·': · Standard Radionuclide Source 

78262-693 

T~~~9 4t min ~iameter Glass Fiber Filter in Aluminum Planchet 

Customer: MACTEC ifu,, at ABB 
P.O. No.: 2~8168if; ltem 1 

This standitrd iia~ontJbllae source waa prepared gravimetrioalty from a ca.llbxated rna.ete.r solution, 
Th~ muter aol~rion W'!J ·calm.rated by liquid sointWation counting. The calibraffon was checked by 
beta countiJng aner sou1ce prepuation. 

. .. 
ANALYTICS\ maiilt~ traceability to the National Institute of Standards and Technology rhxough 
Meaaurerneints ~wane~ P~ogr~ as described in USNRC Reg. Guide 4.15, Revision J. 

Commenis: 

. ·~. 

Laptop~: _'. 

¥v!ty(Bq): . ·. 

Half-1,&ifeL 

:ca.Jtbra~n Date! 
•. . . · .. 
. ijelatN~·J3xpanded .. 
: Uncei-tamty (k=2): 

Tc-98 

1.877 E2 

2.111 EByears 

September 30, 2008 IZ:00 EST 

3.3% 

c,. 004'$ Ji "''· c1· 
I O O C,J 6P1"" 

btlpurities: y·-in'lpuritielJ . .i;Q..06% 
Diameter of 11ctiv~ area: : ,f8 mm. Low smooth bottom planchet. Source cove~g ().6 mg/cm2 mylar. 

. . 
No expb:atiOL'l ~~e h~ ))~~-~ gwen fox this aoUice due to the fragile natUie of the mylar. covering .. ~ 
source should be. ca:refJillf{tested for leakage at least every six monlha. I! leakage 111 detected this 
aoutce should b~ clis~~d':Qf by approved radioactive waate· disposal procedurea. . . . . 

Son.roe ·Prepu~'i.f'By; . :i:\ · :>: ~t)e 

N.E: Tibbi tts. Radioohemist 
• <.· • 

QA Approved: : ·, 
I), M~ Montgomery, OJ\ Man 

·.,:.:· 

.. , , , 

i-:. 
\' 

C'"po11a1~·0fflai_ l\( . ·· .. • . . ...... , .. 
' ··.:;., 

,. 

Date: _<f- f~3_of_c1---"""'~-. __ 

.,4\1\ r •• 1.. ... - .. ... · -~•• • •-'•I Olu -' A•I ....... .., r,....., ., ... f.., ~/\, 1 0 



( 

- .. , ,t Eckert & 4iegler. 
: . . 

Analytics 

1380 Seaboard Industrial 8lvd. 
Atlanta, Georgia 30318 
Tel 404• 352•8677 
fax 404•352•2837 

www.analytlcsJnc.com 

. CERTIFICATE OF CALIBRATION 
". 

.. 
. .. 

; Standard Radionuclide Source 

78283A-693 
. . 

Th-:-230,47 mm Diameter Glass Fiber Filter in Aluminum Planchet 
.... 

Custome:r: ~bT~9 ~c: at J\B8 
P. 0. No.: 2008l8S'1i; ltem2 .. 

This standard ::r.~dio-~u~itde souioe was -p:repared gravimetrioally from a ealJbrated muter solution. 
-The mastur soi,~'4on · '!{ii:• oa:librated by liquid ·scintillation cou.ntmg. The calibration was checked by 
alpha couinting,_a'fter ~uroe- preparation~ . ·. •: 

ANALYTICiS rna'ii\tail't,8 traceability to the National Institute of Standards and TechJ\ology through 
Measurements ./(saur,ro~e ~ogra.ma as de.cribed in USNRC Reg. Guide 4.15, Revision l. 

f;sotdp~:. 

¥lMty (Bq): 

· ijalf.,L,lfe: 

·. Calib~~tion Date: 
. . '· 

'. RelllfifeiExpanded 
.Unce1fainty (lc=2) : 

Comment:s: .. , ·. . . . 

Th-230 
1.700 EZ 

7 .638 E4 yea.rs 

September 30, 2008 IZ:00 EST 

3.3% 

Impurities: y-~puriti~, <o·.1rc,, a-impurities <O.Ol %. 
Diameter of aotl~e are.-:. 15 l'n.m: Low smooth bottom planchet. Sourae covering 0.8 mg/om21nylar. 

·' r , 

No expil:ati.on date has b~en ·given for this source due to the ft agile nature of the mylar covering. '?'his 
source should he care~Uy tested for leakage at least every six months, 11 leakage is detected this 
source sho1uld be disposed of by approved radioaoti~e wai,te disposal procedUl'e&. 

Source Pre1paied.By: .::() '). ·~e.,.., 
.. · · N' ~. ~bbitta, Radioohemiat 

. . f . : . 

QA Approved: •·· . ~ 

,: ,,. 

Elld of CertiJ!cate 

Cor1,ora'te·Offtc.e it;. 
. .. 

Date: 7.L3 d /a f' r, 

Laboratory 



: Eck1erti'.&:Z:i~gl_er 
.. ' 

Analytic~ 
, .. CERTIFICATE OF CALIBRATION 

Standard Radionuclide Source 

78265-693 

Th-230 4.5 Inch x 8.6 Inch Planar Souroe 
.,. 

Customer: MAOTEC·Irio. at ABB 
l'. o. No.: 20M1asi·~. ltem4 . ,\ \ 

l380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 
Fu 404•352• 2837 
www.analyticsinc.com 

This standud r-adion~ctli<le source was prepared graYimetrically from a calibrated maeter solution. 
The master solu#on w·as·c·alibnted by liquid scintillation counting. The callb.ration was checked by 
alpha counting.#terso\frce prepantion. 

• J 

ANALY'l'ICS maiI\~ traceability to the National Institute of Stanciaids and Technology thtough 
Measurements ~suraheie Prognms as described in USNRC Reg. Guide 4.1S, Revision l. 

Com.meats: 

,Isotope: ':· 

- ~9ti~ty (llq): 

H.alf-Lif~~

.C~lib'rcltfpn Date: 

R~la~i<.r.e Expanded 
Unaer:t11inty (k::,-2): 

'l'h~230 

1.641 E2 

7.538 E4 yeai:s 

0 , 004 <( 1, ~-..£,(,4 
'i'i<1, 1),4~ 

September 30, 2008 12:00 EST · z. oG ~"" \.. 

S.3% 

Impurities: y~irnpu.riti~s <O. l ~. a~impUiities <O.O I%. 
4 inch x: 8 inch a·oiive 1tre"a on O.OOS inch thick polycarbonate. Sou:rce covering O.S mg/crn2 mylar. 

,' ; • I 

No expiration dai~ h"s "been given for this source.due to the fragile nature of the myla:t co\'e:ting. This 
sOUICe ahouldl bti carot:uJ}y tested lor leakage at least every six months. tf leakage is detecled this 
source ehould be disp6~ed ofby approved radioactive waste disposal procedures. · .· . . . 
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Standard Radionuclide Source 
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Tc-99 4.6 Inch x 8.5 Inch Planar Source 
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P.O. No,: 20<JS18ll·i~. Item 3 

1380 Seaboard 1ndust1lal Blvd. 
Atlanta, Georgia 30318 
Tel 404•352•8677 

Fait 404•352•2&37 
www.analytlc:~inuom 

: .: :.'.. . .. - . . 
This standard tiidionlis::~de source was prepared gravunetrically lrorn a calibrated master solution. 
The master !101'1.tfon wii$ calibrated by liquid scintillation COUJ\ting. The calibration was checked by 
beta countini; ~er BQ~e preparation. . .. .~- ·.: ' 

.. . 
ANALYTICS maintains :traceability to the National Institute of Standards and Technology through 
·MeasurementsJ\seuraoae ~ograme a.s described in USNRC Reg. Guide 4.15, Revision I. 

:_Isotop·e:- Tc--99 

1.628 Ea 

2,111 E5 years 
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. .A.ctSVity .(Bq)! 

) l~lt-L~e: 
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·J(E!lativtt Expanded 
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4 inch x 8 inch aqtive .u-e,a. on 0.005 inch thick porycarbonate. Source covering 0.6 mg/cm2 mylar. 

' ' . 
No expiration date h(llS b~en given for this eoutce due to the fragile natU'te of the mylu covering. This 
source should #e-care.full:y tested for leakage at least every 9ix months, If leakage is detected this 
source should J;,e- 'dispQsed-ofby approved radioactive waste disposal procedures. 
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N.B. Tib.bitts. Radioohemist 

OA Approved: '. : 
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