N60028 002721

TREASURE ISLAND

SSIC NO. 5090.3.A
FINAL REPORT

SCOPING SURVEY OF WASTEWATER LINES
DOWNSTREAM FROM FORMER BUILDING 233

Former Naval Station Treasure Island
San Francisco, California

Contract Number N62473-10-D-0808
Task Order Number 0006
Document Control Number: ITSI-0808-0006-0043

Prepared for:

U.S. DEPARTMENT OF THE NAVY
BRAC Program Management Office, West
33000 Nixie Way, Building 50

San Diego, California 92147

TInder contract to:

U.S. DEPARTMENT OF THE NAVY

Naval Facilities Engineering Command Southwest
1220 Pacific Highway

San Diego, California 92132

Prepared by:

cilbane

GILBANE
Grant Street, 12" Floor
rd, California 94520

e

é/af«/ 6

John Baur Date
{Ibane Project Manager

June 2016

Gilbane Project No. 07204.0006


diane.silva
Typewritten Text
N60028_002721
TREASURE ISLAND
SSIC NO. 5090.3.A


Final Report

Scoping Survey of Wastewater Lines

Downstream From Former Building 233

Former Naval Station Treasure Island, San Francisco, California

TABLE OF CONTENTS

LSt OF FIGUIES ...ttt ettt et e sat e et e st e e bt e s aeeenbeesaeeenne i
| A 0 121 o) 1SR i
LISt Of APPENAICES ...eeiiiiieiiieeiiie ettt et e e st e e s teeesteeesaeeesaaeesaeesssseesssseesssaeensseennns i1
LiSt Of AttACHIMENLS ...ccuiiiiiiieeciie ettt et e e st e e te e e ateeeaaaeesaeeessaeesssaeesnsaeessseeanns i1
AbDbreviations and ACTONYINS ......ccveeeiiieeireeeiieesiteeesteeesteeesseeesseeessseeassseeessseesssseesssseessseeessseeenes v
EXCCULIVE SUIMIMATIY ..euiviiiiiiieiiieciiee ettt ete et e e ste e et e e e st eeessaeeessaeesssaeessseeessseeessseeessseeesseennnns 1
1.0 INEOAUCTION ...ttt e et e et e e et e e e bt e e abee e sseeesseeenseeesseeenseeensseeans 3
1.1 ODJECtIVE ANA SCOPE ...evieniiieiiieiieeie ettt ettt ettt e sreeaeessteebeessaeeseessseesseessseenseens 3
1.2 Site Description and Background ..............cccooiiiiiniiniiiiniiiecccece e 3
1.3 Radionuclide 0f CONCETN ......ccuiiuiiiiiiiiieieee et 6
1.4 Radiological Screening Criteria.........coceeviirieruiriiinienieiierieerieeteete et 6
1.5  Data QUality ObJECTIVES ...ccuvieiuiieiiieiieeiiieieeeieeieeeteesteeereeeteeeeaeessaeeseessaessseesssesnsaensseenns 6
1.5.1 Step 1 — Statement of the Problem...........c.ccoociiiiiiiiiiiii e 7
1.5.2 Step 2 — DeCiSION StALCMENL ......ecuvieiieeiieriieeieeriie e eeeeereeseeeereesaeeereeseaeenseeseneenne 7

1.5.3 Step 3 — Inputs to the DeCISION ......oovueiiiiiiiiieiieie e 7
1.5.4 Step 4 — Boundaries of the Study.........ccoveeiieiiiiiiiiieeceeee e 8

1.5.5 Step 5 — Decision RUIES .......cceeiiriiiiiiiiiicieeeee e 8
1.5.6 Step 6 - Limits on Decision EIrors .........ccceevviieiiieeiiieeieeeieecieeeee e 8
1.5.7 Step 7 - Optimizing the Survey Design ........cccoeeviiiiniininienieeceneeeeeeseee 9

2.0 SUIVEY DESIGN . ..eiiiiiiiiiiii ettt ettt ettt et e et be e et e st e et et e enbeeneees 10
2.1 SUIVEY UNILS....eeeiiiieeiiee ettt et e et e et e e et e e et e e st e e sssaeessbeeessseeesnseesnnseesnnseas 10
2.2 SCAIS ..ttt ettt et ettt e et e et e et e et e e e bt e e ea bt e e sabe e et e e snreas 10
2.3 Static MEASUIEIMENLS .....c..eiiiiiiieiiieiie ettt ettt et esaee st e bt e eabe e e 11
2.3.1 Number of Measurements..........c.coeuierieriieriieeie ettt 11
2.3.2 Measurement LOCAtIONS ......coueeiiiiiiiiiieeiieiieeeere et 11

2.4 VOIUMELTIC SAMPLES....eotiiiiiiiiiiiii ettt ettt ettt e st eebeeseaeeneeens 11
3.0 Data CollECION ..ottt sttt ettt ettt ettt st nb et aes 12
3.1 Survey INStrumentation .........c.veeecuieeeiiieeiiie ettt re e eare e eesbeeesereeesnseeeneneas 12
3.1.1 Instrument Calibration and Maintenance..............ccoeeeeeiienieeiieenieeieesie e 12
3.1.2 INStrument RESPONSE.......eeiiiiiiiiiieiiiee et e e e ee e 13
3.1.3 DeteCtion SENSIEIVILY ...c.eeiiieiieeiieitie ettt ettt sbe e te et e eaeeseeenee e 13

3.2 Measurement MethOds..........c.oouiiiiiiiiiiie e 14
3.2.1 GT0OSS GAMIMA SCANS ..ottt neees 15
322 Alpha/Beta Static Measur€ments .........cc.eeeruveeeiuieeniueeeniieenreeesreeesreessseeesnnneessnens 15
323 VOolUmMELric SAMPIES....c..eeiiiiiieiiieieeie ettt 15

4.0 DaAta ANALYSIS .ooueieiieiiieiie ettt ettt et ettt ettt e s te e te e et e e nteeebeesateenbeennnes 17
4.1 Data Validation and Verification ..........c.ccoceeiiiiiiiniiiiieiieeeeeeeee e 17
4.2 Datd REVIEW ...ccueiiiiiiieiiiiiesitee ettt sttt et sb ettt be et et be et 17
5.0  Building 233 SEWer DIaiN ......ccccuiiiiiiiiieiieeieecie ettt ettt seae et saaeebeeseaeenneens 18
5.1 SUIVEY UL ...oiiiieiiie ettt e et e e tae e et e e s e e e sasaeessseeessseeesnseeennseesnnseas 18
5.2 Data CollECION ....coviiiiiiiiiiieieeiteseee ettt ettt et st b et eae e 19
53 GToSS GAMIMA SCANS ....eeiiiiiiieiiie ettt e st e et e st e s bt e sneee s 20

DCN: ITSI-0808-0006-0043 Page i



Final Report

Scoping Survey of Wastewater Lines

Downstream From Former Building 233

Former Naval Station Treasure Island, San Francisco, California

54 Volumetric SAMPIING ......coiiiiiiiiiiieeciee ettt e et e e e e sre e e sareeesaneeenneas 22
5.5 Data ASSESSIMENL ...c..couiiiiiiiiiiiiieiieiieteee e e s 23
6.0  Avenue M Storm SEWET LiNE ........ccoeeiiiiiiiiiiiiiierieeeeieeeee ettt 25
6.1 SUIVEY UNILS....eeiiiiieeiiie ettt eeee e etee et e et e et e e e taeeetaeesaaeesssaeessseeessseeessseeennseesnsseas 25
6.2 Data ColIECHION .....ueeuiiniiiiiieiieieete ettt s 26
6.3 GTOSS GAMIMA SCANS ....eeiiniiiieiiie ettt ettt ettt e e et e et e st e s bt e s beee e 27
6.4  Alpha/Beta Static MEaSUICIMENLS.......cc.eeriieriieeiieriieeieeniieeieenieeeieeseeeereessseeseessneenseens 28
6.4.1 Box and Whisker Plot ..o 29
6.4.2 FrequeNCY PlOt ......ooiuiiiiieieceee ettt ettt 30
6.4.3 Cumulative Frequency Diagram ...........ccccocoeeiiiieiiieiiienieeieeeeeieee e 31
6.5 Data ASSESSIMENL ...c..eoiiiuiiiiiiiiiieiieie ettt e s 32
7.0 Summary and RECOMMENdatioNS ............ccveeiieriieniieiieeieeite et e e eree e 33
8.0 RETEIEINCES ..ottt e 34
LIST OF FIGURES
Figure 1-1 Impacted Wastewater Lines
Figure 1-2 Radiological Investigations Within Utility Corridors 1 and 2
Figure 5-1 Building 233 Sewer Drain Map
Figure 5-2 Building 233 Sewer Drain Access
Figure 5-3 Building 233 Sewer Drain Access Points with Gamma Scan Results
Figure 5-4 Photos of Concrete Manholes Along Building 233 Sewer Drain
Figure 5-5 Cumulative Frequency Diagram: Building 233 Sewer Drain Sample Results
Figure 6-1 Avenue M Storm Sewer In-Ground Segments with Gamma Scan Results
Figure 6-2 Avenue M Storm Sewer Above-Ground Segment with Gamma Scan Results
Figure 6-3 Avenue M Storm Sewer Line Inspection
Figure 6-4 Box and Whisker Plots: Avenue M Drainage Ditch Alpha/Beta Statics
Figure 6-5 Frequency Plots: Avenue M Drainage Ditch Alpha/Beta Statics
Figure 6-6 Cumulative Frequency Diagrams: Avenue M Drainage Ditch Alpha/Beta Statics
LIST OF TABLES
Table 1-1 Radiological Screening Criteria
Table 1-2 Decision Rules
Table 2-1 Number and Classification of Survey Units
Table 3-1 Survey Instrumentation
Table 3-2 Detection Sensitivities
Table 3-3 Types of Measurement Methods Used and Data Collected
Table 5-1 Building 233 Sewer Drain Survey Unit
Table 5-2 Building 233 Sewer Drain Gross Gamma Data Summary
Table 5-3 Building 233 Sewer Drain Sample Data Summary
Table 6-1 Avenue M Storm Sewer Line Survey Units

DCN: ITSI-0808-0006-0043 Page ii



Final Report

Scoping Survey of Wastewater Lines

Downstream From Former Building 233

Former Naval Station Treasure Island, San Francisco, California

Table 6-2 Avenue M Storm Sewer Gross Gamma Scan Data Summary

Table 6-3 Avenue M Storm Sewer Above-Ground Static Measurement Data Summary
LIST OF APPENDICES

Appendix A Field Change Request

Appendix B Survey Instrumentation Data

Appendix C Building 233 Sewer Drain Survey Data
Appendix D Volumetric Sample Analytical Results
Appendix E Avenue M Storm Sewer Line Survey Data
Appendix F Response to Comments

LIST OF ATTACHMENTS
Attachment 1 Task-Specific Plan: Radiological Survey of Impacted Wastewater Drains

DCN: ITSI-0808-0006-0043 Page iii



Final Report

Scoping Survey of Wastewater Lines

Downstream From Former Building 233

Former Naval Station Treasure Island, San Francisco, California

ABBREVIATIONS AND ACRONYMS

cm centimeter

cm’ square centimeter

cpm counts per minute

DoD United States Department of Defense

DOE United States Department of Energy

DQO data quality objective

dpm disintegrations per minute

EML Environmental Measurements Laboratory

EPA United States Environmental Protection Agency
g gram

Gilbane Gilbane Federal

HRASTM Historical Radiological Assessment — Supplemental Technical Memorandum
in inch, inches

m meter(s)

m’ square meter(s)

MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual
MDC minimum detectable concentration

mg milligram

min minute

N/A not applicable

Nal(T1) sodium iodide (thallium activated)

Navy United States Department of the Navy

NIST National Institute of Standards and Technology
NSTI Naval Station Treasure Island

pCi picocuries

Ra-226 radium-226

RMP Radiological Management Plan

sec second(s)

TSP Task-Specific Plan

ZnS(Ag) silver-activated zinc sulfide
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EXECUTIVE SUMMARY

This report presents the results of the radiological scoping survey performed on wastewater lines
downstream from the former (now demolished) Building 233 at the former Naval Station
Treasure Island (NSTI), San Francisco, California (Figure 1-1). The radiological scoping survey
was conducted from December 2013 to October 2014 for the United States Department of the
Navy (Navy) Base Realignment and Closure Program Management Office West by Gilbane
Federal (Gilbane).

The Historical Radiological Assessment — Supplemental Technical Memorandum, Naval Station
Treasure Island, San Francisco, California (HRASTM) identified the former Building 233
sewer drain and the Avenue M storm sewer line downstream from the former Building 233 as

radiologically impacted (TriEco-Tt, 2014).

The radionuclide of concern is radium-226 (Ra-226). No previous radiological investigations
have been performed. The radiological scoping survey objective was to collect data from the
wastewater lines and determine if radioactivity is present that exceeds the radiological screening

criteria of:

e 1.0 picocurie per gram (pCi/g) of volumetric radioactivity above background

e 100 disintegrations per minute per 100 square centimeters (dpm/100 cm?) of total surface
radioactivity above background

The wastewater lines downstream from Building 233 were classified into survey units based on
the history of the radiological operations conducted by the Navy, the conceptual site model, and
professional judgment. The classification determined the level of survey effort. Wastewater
lines downstream of Building 233 were designated as Class 1or Class 3 survey units based on

their potential for residual radioactivity above the radiological screening criteria.

The following survey data were collected and analyzed:

e Field data: Gross gamma scans and alpha/beta static measurements

e Laboratory data: Volumetric samples submitted for analysis

DCN: ITSI-0808-0006-0043 Page 1
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Radiological scan data were reviewed qualitatively to determine whether further investigation(s)
were necessary, and static measurement and laboratory data were analyzed quantitatively for

direct comparison to the radiological screening criteria.

Radiological survey data results were below the screening criteria, and there were no indications
of radioactive contamination based on field observations. Field and laboratory data demonstrate
the wastewater lines downstream from Building 233 are suitable for radiological clearance. No

further action is recommended.
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1.0 INTRODUCTION

This report presents the results of the radiological scoping survey performed on wastewater lines
downstream from the former (now demolished) Building 233 at the former Naval Station
Treasure Island (NSTI), San Francisco, California (Figure 1-1). The radiological scoping survey
was conducted from December 2013 to October 2014 for the United States Department of the
Navy (Navy) Base Realignment and Closure Program Management Office West by Gilbane
Federal (Gilbane). The work was performed as Contract Task Order 0006 under the
Radiological Environmental Multiple Award Contract N62473-10-D-0808 with the Naval

Facilities Engineering Command Southwest.

The radiological scoping survey was performed in accordance with the procedures and
methodologies detailed in the Radiological Management Plan, Naval Station Treasure Island,
San Francisco, California (RMP)) and the Task-Specific Plan for the Radiological Survey of
Building 3 and Impacted Wastewater Drains, Naval Station Treasure Island, San Francisco,

California (Wastewater Drains TSP) (ITSI Gilbane, 2013a and 2013b, respectively).

1.1 OBJECTIVE AND SCOPE
The objective of the radiological scoping survey was to collect data from the wastewater lines to

determine if radioactivity is present that exceeds the radiological screening criteria. The scope of
work included the collection of field data (radiological scans and static measurements) and

laboratory-analyzed volumetric samples for comparison to radiological screening criteria.

1.2 SITE DESCRIPTION AND BACKGROUND
The former Building 233 was located in the southeastern corner of the former NSTI (Figure 1-1).

In 1950, a significant radium spill occurred in Building 233; additionally, contamination was
discovered in the wastewater lines. The Navy demolished Building 233 and remediated an area
around the building that likely would have been established as a radiologically controlled area
boundary during the clean-up of the 1950 spill. The area included a storm drain inlet that was
found to be contaminated as well as sanitary sewer and storm drain lines leading from the
building. That work was performed earlier by a separate Navy contractor. Figure 1-2 shows the
radiological investigations that have been performed in and around the Building 233 footprint in

addition to this work scope.
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The Historical Radiological Assessment — Supplemental Technical Memorandum, Naval Station
Treasure Island, San Francisco, California (HRASTM) identified the former Building 233
sewer drain and the Avenue M storm sewer line downstream from the former Building 233 as
radiologically impacted since radioactive material may have been discarded or otherwise entered
the downstream lines (TriEco-Tt, 2014). The radionuclide of concern is radium-226 (Ra-226).

No previous radiological investigations have been performed.

1.3 RADIONUCLIDE OF CONCERN
The radionuclide of concern for the wastewater lines downstream from Building 233 is radium-

226 (Ra-226). There are no chemicals of concern.

1.4 RADIOLOGICAL SCREENING CRITERIA
The radiological screening criteria for the wastewater lines downstream from Building 233 are

listed in Table 1-1. The release criteria are given in units of disintegrations per minute per
100 square centimeters (dpm/100 cm?) for total surface radioactivity and in units of picocurie per

gram (pCi/g) of volumetric radioactivity.

Table 1-1 Radiological Screening Criteria®

. . Total Surface Soil (or Volumetric)
Radionuclide of . . . . . .
Concern Radioactivity Radioactivity
(dpm/100 cm?)™* (pCi/g)
Ra-226 100 1.0°

Notes

* Source: RMP Table 3.1 (ITSI Gilbane, 2013a).

®  Values are net (i.e., above instrument background — see Section 3.1.2) concentrations, in
disintegrations per minute per 100 square centimeters (dpm/100 cm?).
An arbitrary value of 20% of the radiological screening criteria was used to compare
smear sample results; for conservative simplicity in execution, alpha activity was
assumed to be Ra-226.
Value is concentration above background in picocuries per gram (pCi/g).

1.5 DATA QUALITY OBJECTIVES
The data quality objectives (DQOs) for the radiological clearance of areas, buildings, and
structures at the former NSTI are provided in the RMP (ITSI Gilbane, 2013a). Specific DQOs

developed for the radiological scoping survey of the wastewater lines downstream from

Building 233 are presented below.

DCN: ITSI-0808-0006-0043 Page 6



Final Report

Scoping Survey of Wastewater Lines

Downstream From Former Building 233

Former Naval Station Treasure Island, San Francisco, California

1.5.1 Step 1 — Statement of the Problem
The Navy’s objective is to obtain radiological clearance of the wastewater lines downstream

from Building 233. Radiological contamination may have occurred as a result of the 1950 spill
of Ra-226 that occurred in Building 233. Radiological data were needed to determine if
radioactivity exceed the radiological screening criteria. Radiological data below the screening

criteria provide a technical basis for radiological clearance of the wastewater lines.

1.5.2 Step 2 — Decision Statement
The principal study question was: “Is radioactivity present that exceeds the radiological

screening criteria?” Total surface radioactivity measurements and volumetric sample analytical

results were used to answer the question quantitatively.

The following alternative actions result from resolution of the principal study question:
e If the levels of radioactivity do not exceed the radiological screening criteria, then the
wastewater lines downstream from Building 233 are suitable for radiological clearance.

o If'the levels of radioactivity exceed the radiological screening criteria, then the
wastewater lines downstream from Building 233 may not be suitable for radiological
clearance and will require additional characterization and/or remediation based on
consultation with the Navy.

Based on the principal study question and the alternative actions listed above, the decision
statement was: “Determine whether the levels of radioactivity exceed the radiological screening

criteria.”

1.5.3 Step 3 — Inputs to the Decision
Ra-226 is the radionuclide of concern. The impacted media are materials are clay and concrete

(piping materials) and surrounding soil where breakage in the pipe may have occurred. For
surfaces, alpha/beta static measurements were used as quantitative inputs. Alpha/beta scans and
samples of removable surface radioactivity (smears) analyzed for gross alpha/beta radioactivity
were used as qualitative inputs. For material such as concrete or soil, volumetric samples
analyzed by gamma and/or alpha spectroscopy were used as quantitative inputs for comparison
to screening criteria. Gross gamma scans were used as qualitative inputs to access if further

investigation(s) were warranted.
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1.5.4 Step 4 — Boundaries of the Study
The target population was surface and volumetric radioactivity concentrations of Ra-226 on

and/or in the impacted media. The spatial boundaries constitute the potential radiologically

impacted media in and around the wastewater lines downstream from Building 233. (described in

Sections 5.0 and 6.0).

Decisions were made on three fundamental criteria:

e [Localized areas: A decision to collect additional data was determined for discrete areas
with radiological measurements that exceeded the screening criteria.

e Survey unit: A decision for each survey unit was determined as to its suitability for
radiological clearance for unrestricted use or its need for additional characterization
and/or remediation. The wastewater lines were divided into survey units based on similar
physical characteristics and potential for residual radioactivity.

e Downstream wastewater lines: Survey data were evaluated in total and used to support
decisions for radiological clearance.

1.5.5 Step 5 — Decision Rules

Decision rules were used to collect data (Table 1-2).

Table 1-2 Decision Rules

Parameter of IF THEN
Interest
Static Measurement exceeds Investigate to determine the area of elevated
radiological screening criteria |radioactivity, remediate, and resurvey (or
Measurements
consult the Navy)
Volumetric Sample concentration exceeds |Investigate to determine the area of elevated
radiological screening criteria |radioactivity, remediate, and resurvey (or
Samples
consult the Navy)

1.5.6 Step 6 - Limits on Decision Errors
To ensure data quality, data were reviewed, verified, and validated in accordance with the

Sampling and Analysis Plan of the RMP (Appendix B; ITSI Gilbane, 2013a). To ensure the

usability of laboratory data, laboratory methods were selected to provide the necessary

laboratory detection limits.

DCN: ITSI-0808-0006-0043
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1.5.7 Step 7 - Optimizing the Survey Design
Steps 1 through 6 of the DQO process and the Sampling and Analysis Plan describe a resource-

effective design for collecting sufficient data to fulfill the study objectives of the RMP

(Appendix B; ITSI Gilbane, 2013).
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2.0 SURVEY DESIGN

A survey design for data collection was developed from the DQO process and guidance from the
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM; United States

Department of Defense [DoD] et al, 2000). The survey design integrated both probability-based
(random-start/systematic) and judgmental (biased) data collection methods to achieve the project

DQO:s.

2.1 SURVEY UNITS
Wastewater lines downstream from Building 233 were divided into survey units based on the

history of the radiological operations conducted by the Navy, the conceptual site model, and
professional judgment. The classification determined the level of survey effort. The wastewater
lines downstream from Building 233 were designated as Class 1 or Class 3 survey units based on
their potential for residual radioactivity above the radiological screening criteria (see Section 1.2)
(Table 2-1). Class 1 indicates the highest potential for residual radioactivity above the
radiological screening criteria, while Class 3 indicates the lowest potential. MARSSIM does not

suggest size limitations on Class 3 survey units (DoD et al, 2000).

Table 2-1 Number and Classification of Survey Units

Wastewater Line Class 1 | Class3 | Total
Avenue M Storm Sewer Line - 2 2
Building 233 Sewer Drain 1 - 1

Data analysis was performed and a separate decision was made for each survey unit to determine

its suitability for radiological clearance for unrestricted use as described in Sections 5.0 and 6.0.

2.2 SCANS
A gross gamma scan was performed to locate radiation anomalies (i.e., irregularities) that may

identify areas warranting further investigation. The level of scanning effort was designed to be
proportional to the potential for finding areas of elevated radioactivity. The scan method is

described in Section 3.2.1.
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2.3 STATIC MEASUREMENTS
Static measurements were collected from accessible and suitable locations. The static

measurements provide a quantitative measure of the radioactivity present for comparison to the
radiological screening criteria. Only alpha/beta static measurements were performed. The static

measurement method is described in Section 3.2.2.

2.3.1 Number of Measurements
A minimum of 20 static measurements were collected per survey unit. This number of static

measurements were developed using the MARSSIM process and is based on the design goals

and constraints listed in Attachment 1 of the RMP (ITSI Gilbane, 2013a).

2.3.2 Measurement Locations
A random-start systematic pattern was applied in a linear manner. Individual measurement

locations were randomly selected linearly along the survey unit to avoid clustering.

24 VOLUMETRIC SAMPLES
Volumetric samples (soil and sediment) were collected for laboratory analysis where residual

radioactivity may have been present and/or additional qualitative data (form and/or isotopic
composition) was desired. Volumetric sample locations were selected based on static
measurement data and/or professional judgement. The volumetric sampling method is described

in Section 3.2.3.
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3.0 DATA COLLECTION

Survey data were collected in accordance with the procedures and methodologies detailed in the
RMP and the Wastewater Drains TSP (ITSI Gilbane, 2013a and 2013b, respectively). The
Wastewater Drains TSP is included as Attachment 1. Deviations were documented as a field
change request; field change requests are provided in Appendix A. Radiation work instructions
(RWIs) for operating the Radiation Solutions’ RS-700 gamma scintillation detector and for
handling radioactive commodities were developed to supplement guidance provided in the RMP
(ITSI Gilbane, 2013a); however, neither were used for the survey of the wastewater lines

downstream of Building 233.

3.1 SURVEY INSTRUMENTATION
Commercially available radiation detection and measurement instruments were selected based on

reliable operation, detection sensitivity, operating characteristics, and expected performance in

the field (Table 3-1). Survey instrumentation data are provided in Appendix B.

Table 3-1 Survey Instrumentation

Measurement Detector Effective Detector Area and Instrument | Detector
Type Type Window Density Model Model
Gross gamma Nal(TIl) 5.1 cm diameter/length (2x2-in) Ludlum Ludlum
scan scintillation N/A 2221 44-10
Alpha/beta Dual phosphor 100 cm” Ludlum Ludlum
scan/static scintillation 1.2 mg/cm? aluminized Mylar 2360 43-93
Alpha/beta Dual phosphor 5.1 cm diameter Ludlum Ludlum
smears scintillation 0.4 mg/cm? 2929 43-10-1
Notes
cm’ = square centimeter
cm= centimeter
in= inch
mg/cm® = milligrams per square centimeter
Nal(Tl) = sodium iodide (thallium activated)
N/A = not applicable

3.1.1 Instrument Calibration and Maintenance

Survey instruments were calibrated prior to use. Radioactive sources used for calibration

purposes were traceable to the National Institute of Standards and Technology (NIST).

Instruments were inspected prior to each use to ensure proper working condition and were

properly protected against inclement weather conditions during the operation.
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3.1.2 Instrument Response
Instrument response checks were conducted to assure consistency in instrument response, to

verify that the detector was operating properly, and to demonstrate measurement results were not
the result of detector contamination. Instrument response was checked before use each day data
were collected. A check source was used that emits the same type of radiation (i.e., alpha, beta,
and/or gamma) as the radiation being measured. The response check was performed at a set

location using a specified source-detector alignment that was easily repeated.

Prior to initial instrument use, 10 to 20 measurements were taken using a source representative of
the radiation types and energies of interest. The same number of measurements were also taken
with the source removed to determine the instrument’s expected response to ambient
background. Background was monitored qualitatively to assess daily variations that may have

impacted instrument minimum detectable concentrations (MDCs).

3.1.3 Detection Sensitivity
No assessment of gamma scan detection sensitivity was made since the sole purpose of the gross

gamma scan was to locate radiation anomalies that may indicate areas that warrant further

investigation.

Alpha/beta detection sensitivities of survey instrumentation used are shown in Table 3-2. The
results shown are based on actual count times, background counts, and total efficiencies.
Multiple values indicate the range across the instruments that were used in the scoping surveys.
Instrument-specific values based on actual field conditions were used to establish a priori MDCs
before the instruments were used to ensure the instrument’s capability of detecting radiation at or
below the radiological screening criteria. The MDC values were calculated in accordance with

the RMP (ITSI Gilbane, 2013a).

The instrument efficiency (the ratio between the net count rate of the instrument and the 2n
surface emission rate of a radiation source) was determined by counting the source with the
detector in a fixed position from the source (reproducible geometry). A jig was used to create
the reproducible geometry and a source-to-detector distance of 0.5 centimeter (cm) was used. A
surface efficiency of 0.5 was used for beta-emitting radiations. A value of 0.25 was used for

alpha-emitting radiations. These values were established based on surface geometry
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considerations. The surface efficiency is the ratio between the number of radiation particles

emerging from the measurement surface of the area being surveyed (the source) and the total

number of radiation particles being released within that source per unit time.

Table 3-2 Detection Sensitivities

Detector Rad(l)z;tlon ?r(;:;:;t g]:f:lcllr{l-d E fir{c(;gnlcya Scan MDC? | Static MDC®
2 2
Model Interest (min) (cpm) | (cpm/dpm) (dpm/100 cm®) | (dpm/100 cm”)
Ludlum
43-93 Alpha 1 0-1 0.08-0.10 -— 48-92
er_lgén Beta 1 93-162 | 0.08-0.15 882-1,472 384-615
Ludlum
aiol | Alpha 2 0-1 | 0.19-0.20 15-17
Ludlum
43-10-1 Beta 2 39-41 0.16-0.22 -— 101-141
Notes

* Total efficiency equals instrument efficiency multiplied by surface efficiency; alpha = 0.25, beta = 0.5.

® Scan MDC is calculated per MARSSIM (DoD, 2000) Equation 6-10 and assumes a surveyor efficiency of
0.5, an observation interval of 1.8 seconds (which results from a scan speed of 5 cm/sec), and a value of
1.38 for acceptable false indications.

¢ Static MDC is calculated per MARSSIM (DoD, 2000) Equation 6-7.

cm’ — square centimeter(s)
cpm— counts per minute

dpm — disintegrations per minute
min — minute

3.2 MEASUREMENT METHODS
Survey data were collected using three primary types of measurement methods: gross gamma

scans, alpha/beta statics, and volumetric samples. Table 3-3 summarizes the data collected using

each method.

Table 3-3 Types of Measurement Methods Used and Data Collected

Gross Gamma Scans Alpha/Beta Volumetric
Wastewater Line Surface Piping Statics Samples
Building 233 Sewer Drain --- 100%" - 9
Avenue M Storm Sewer Line 100% 100% 22 ---

Notes

*  limited to manhole surfaces accessible from the ground surface and piping segments retrieved from the
trench by backhoe bucket
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3.2.1 Gross Gamma Scans
Gross gamma scans inside the Avenue M below ground storm sewer line were performed using a

Ludlum Model 44-10 2-inch by 2-inch (5.1 cm) Nal(Tl) gamma scintillation detector with a
Ludlum 2221 rate meter/scaler detector. The detector was moved through the piping at a speed
of 0.5 m/s or less. No attempt was made to orient the detector relative to the inside of the pipe.
Moving the detector through the pipe along the bottom where residual radioactivity is more

likely to accumulate conservatively biases the scan results high.

3.2.2 Alpha/Beta Static Measurements
Alpha/beta static measurements collected along the Avenue M storm sewer line aboveground

drainage ditch were performed using a Ludlum Model 43-93 100-cm” silver-activated zinc
sulfide [ZnS(Ag)] dual phosphor scintillation detector with a Ludlum Model 2360 alpha/beta
data logger. Static measurements were performed by placing the detector on or near the surface
to be measured (i.e., dry concrete surface free of debris), taking a two-minute scaler count, and

recording the reading.

Swipe samples were collected at static measurement locations to detect removable radioactivity.
Samples were collected over approximately 100 cm? and analyzed for alpha/beta radioactivity
using a Ludlum Model 43-10-1 ZnS(Ag) dual phosphor alpha/beta scintillation detector with a

Ludlum Model 2929 alpha/beta scaler. Samples were counted for two minutes.

3.2.3 Volumetric Samples
Volumetric samples of soil and sediment were collected at locations along the Building 233

sewer drain. Approximately 1,000 grams of material was collected per sample, if available.
Visually identifiable foreign objects and debris were separated manually in the field. Sampling
equipment (e.g., hand and power tools, mixing utensils, and homogenizing bowls) were
decontaminated (using dry methods) after each sample collection to prevent cross-contamination

of the sample media.

Samples were double bagged in one-gallon resealable plastic bags, numbered, logged, and sent
for laboratory analysis. Each sample was labeled and assigned a unique sample identification

number. A chain-of-custody record accompanied the samples to the laboratory for tracking
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purposes. Any special handling requirements of the laboratory were documented on the sample

chain-of-custody record. Samples were packed to ensure safe arrival at the laboratory.

Samples were analyzed by TestAmerica Laboratories, Inc., in St. Louis, Missouri (TestAmerica
St. Louis). TestAmerica St. Louis is accredited under the DoD Environmental Laboratory
Accreditation Program. Samples were analyzed in accordance with the Environmental
Measurements Laboratory (EML) Procedures Manual (United States Department of Energy
[DOE], 1997). Analysis for Ra-226 was performed using United States Environmental
Protection Agency (EPA) Method 901.1MOD/DOE EML Health and Safety Laboratory-300
Method GA-01-R (DOE, 1997). The activity concentration of Ra-226 was inferred from
bismuth-214 after a sufficient in-growth period to achieve secular equilibrium. Samples were
packaged in hermetically sealed containers prior to initiating the in-growth period to avoid

radon-222 losses.
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4.0 DATA ANALYSIS

The survey data were collected in accordance to the project DQOs and are both quantitative and
qualitative (Sections 5.0 and 6.0). Static measurement and volumetric sample data from a
laboratory were analyzed quantitatively for direct comparison to the radiological screening
criteria, and radiological scan data were analyzed qualitatively to determine whether further

investigation was necessary.

4.1 DATA VALIDATION AND VERIFICATION
Survey data were reviewed for authenticity, appropriate documentation, and technical

defensibility. Review criteria for data acceptability were as follows:
e The instruments used to collect the quantitative data were capable of detecting the
radiation types and energies of interest at or below the radiological screening criteria.
e Instrument calibration source(s) were current and traceable to NIST.
e Instrument response was checked before use each day.

e The MDCs, and the assumptions used to develop them, were appropriate for the
instruments and the survey methods used to collect the data.

e The survey methods were appropriate for the media and type(s) of radiation.

e The laboratory sample chain-of-custodies were tracked from the time of collection until
the final results were reported.

If one or more of the criteria were not met, the discrepancy was reviewed and the reasons for
acceptability of the data or the corrective actions taken to restore data acceptability were

documented.

4.2 DATA REVIEW
Alpha/beta static measurements and volumetric samples were compared to the radiological

screening criteria. Static measurements were graphed to identify patterns, relationships, or

potential anomalies in the data.
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5.0 BUILDING 233 SEWER DRAIN

The HRASTM identified the sewer drain downstream from Building 233 as radiologically
impacted as the sanitary drains from the sinks, washbasins, and lavatories in Building 233 may

have carried radioactive contamination.

5.1 SURVEY UNIT
The sewer drains downstream from former Building 233 drain by gravity to Sump No. 6

(Figure 5-1). The Building 233 sewer drain was treated as a single survey unit as described in
Table 5-1. The potentially impacted media are vitreous clay, PVC, and the surrounding soil or

building material.

Figure 5-1 Building 233 Sewer Drain Map

(Source: Drawing No. T.I. SE-121; piping within scope denoted in red)

Table 5-1 Building 233 Sewer Drain Survey Unit

Pipe Linear | No. of
Diameter | Length | Manholes| Pipe

Survey Unit Description (inches) (m) Accessed | Material
Gravity-fed wastewater line (below grade) and )
. .. vitreous
associated manholes draining former 5-6 120 3
clay, PVC

(demolished) Building 233 to Pump Station 6
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52 DATA COLLECTION
Two primary types of data were collected from the Building 233 sewer drain: gross gamma scans

and volumetric sample results. The gross gamma scan data are provided in Appendix C. The

sample analytical results are provided in Appendix D.

The Wastewater Drains TSP planned for a surveyor entering the excavation and performing
radiation measurements and collecting samples of material in and around the exposed drain
piping. The Building 233 sewer drain was discovered to be deeper (1.2 to 1.8 m) than expected
which made trench entry by a surveyor impractical due to the health and safety concerns. Based
on this survey constraint, a modified approach was developed to collect data without a surveyor
entering the excavation. Where manholes or other access points were not available, an opening
(i.e., pothole) was excavated to obtain access to the line (Figure 5-2). Since the Building 233
sewer drain is no longer in service, the backhoe bucket was used to remove a small segment of
intact pipe at an access point in lieu of the surveyor entering the excavation. A field change
request was prepared to document this modified approach (Field Change Request 03, dated 28
April 2014; Appendix A).

Figure 5-2 Building 233 Sewer Drain Access

Sewer Drain Accessed via Manhole Sewer Drain Exposed and Accessed via Backhoe

A combination of visual inspection, gross gamma scans, and samples of residual material inside
the pipe and soil surrounding the pipe were collected to determine the radiological condition of

the sewer drain and the surrounding soil.

DCN: ITSI-0808-0006-0043 Page 19



Final Report

Scoping Survey of Wastewater Lines

Downstream From Former Building 233

Former Naval Station Treasure Island, San Francisco, California

A series of three manholes and four potholes was used to gain access to the pipe and soil

surrounding the Building 233 sewer drain. The access points are shown on Figure 5-3.

Figure 5-3 Building 233 Sewer Drain Access Points with Gamma Scan Results

=2

5.3 GROSS GAMMA SCANS
Gross gamma scans were performed at each access point and are summarized in Table 5-2.

Measurement locations and corresponding values are shown in Figure 5-3. The gross gamma

scan data demonstrate the continuity of radiation levels along the length of the sewer line.
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Access | Type of Readings (gross cpm)®
Point Access Inside Pipe | Under Pipe
1 pothole 8,600 9,300
2 pothole 5,100 7,600
3 pothole 8,200 8,500
4 | manhole” 12,500° 12,200°
5 pothole n/a 8,400
6 manhole® 9,900° 8,600"

7 | manhole® 7,300° 9,000
Notes

a

Readings were taken with Ludlum Model 44-2 1x1

gamma scintillation detector; as a reference point,
daily instrument background = 953 cpm.

Brick manhole
Reading was taken in manhole approximately 0.6 m

above floor.

Reading was taken in manhole adjacent to pipe.
Concrete manhole

Readings through the sewer line were consistent with the exception of the brick manhole where

the readings were 2,000 to 3,000 cpm higher. The pipe and brick manhole readings were

approximately 7 to 10 times the instrument background; these readings are reasonably due to

naturally occurring radioactivity in clay pipe and brick and the 360-degree geometry in which the

detector was placed. Readings from the two other non-brick (concrete) manholes are consistent

with sewer line readings. Figure 5-4 illustrates the construction of the concrete manholes.

Figure 5-4 Photos of Concrete Manholes Along Building 233 Sewer Drain
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The radioactivity in clay pipe, brick, and concrete is a function of the amount of naturally
occurring uranium, thorium, and potassium in the material used to construct them. The
variations in radiation levels among the clay pipe, the brick manhole, and the concrete manholes,
which are relatively small, can readily be explained based on the different types of building

materials made at different times in different locations using different constituent materials.

5.4 VOLUMETRIC SAMPLING
A large area swipe of the pipe retrieved using the backhoe bucket was performed and field

counted to identify any removable radioactivity; none was identified. Approximately two-thirds
of the sewer line was observed to be PVC pipe which had been installed to replace the original
vitreous clay piping (see Figure 5-3). No attempt was made to breach the PVC pipe and collect
samples of material inside that portion of the sewer line for the following reasons. The
contaminating event(s) occurred prior to the PVC pipe installation, and any contaminated piping
and surrounding soil would have been removed. There was no evidence of contamination in the
original vitreous clay pipe upstream of the replacement PVC pipe. Samples of material inside the
pipe (or manhole) and of soil surrounding the pipe were collected. Laboratory analytical results
are summarized in Table 5-3. Ra-226 concentrations ranged from 0.16 to 0.78 pCi/g which are

below the radiological screening criteria and consistent with background concentrations.

Table 5-3 Building 233 Sewer Drain Sample Data Summary

Sample Results (pCi/g)*

Access Inside Pipe Under Pipe
Point | Sample ID | Ra-226 | Sample ID Ra-226
1 B233PH001 | 0.63 | B233PH002 0.78
2 B233PH003 | 0.16 | B233PH004 0.36
3 B233PH006 | 0.46 | B233PHO005 0.28
4 | B233PH007° | 0.38 N/A®
5 N/A%Y B233PH008 0.44
6 | B233PH009° | 0.39 N/A®
7 N/A®* N/A®
Notes

Reported to two significant figures.

Sample was collected from sediment inside the manhole.

No sample collected.

Pipe (PVC) was not breached at that location for sample collection.
Suitable sample material was not available.

o o o o
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The Ra-226 sample results were plotted on a cumulative frequency diagram to provide
information on the general shape of the data distribution and to identify data distribution
anomalies (Figure 5-5). The diagram was constructed assuming normally distributed data that
form a straight line when plotted. A sharp bend in the plotted data indicates the possibility of
multiple distributions, and outliers plot as individual points separate from the rest of the
distribution. Such anomalies indicate dissimilarity in the data as would be present with
radioactive contamination. The data set, though small, appears to be normally distributed. There
are no appearances of multiple populations or distinct outliers suggesting radioactive

contamination.

Figure 5-5 Cumulative Frequency Diagram: Building 233 Sewer Drain Sample Results

5.5 DATA ASSESSMENT
The radiological scoping survey consisted of Building 233 sewer drain running from the site of

the former Building 233 to the lift station. A series of manholes and excavated potholes were
used to gain access to the pipe and surrounding soil. Gross gamma scans were performed at each
access point. The gross gamma scan data through the line and non-brick (concrete) manholes
were consistent except for the brick manhole which were 2,000 to 3,000 cpm higher. The pipe

and manhole readings were approximately 7 to 10 times the instrument background readings;
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these data are reasonable as variations in naturally occurring radioactivity is found in clay pipe,
brick, and concrete. A large area swipe of the pipe was performed at each access point and field
counted to identify any removable radioactivity: none was identified. Regardless of the gross
gamma scan readings, samples of material collected from inside the pipe (or manhole) and soil
surrounding the pipe reported Ra-226 concentrations ranged from 0.16 to 0.78 pCi/g which are

below the radiological screening criteria.

Data results from the Building 233 sewer drain were below the radiological screening criteria,

and no evidence of radiological contamination was observed.
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6.0 AVENUE M STORM SEWER LINE

The HRASTM identified the Avenue M storm sewer line downstream from Building 233 as
radiologically impacted due to the clean-up of the 1950 spill of Ra-226 that occurred in Building
233 (Figure 6-1).

6.1 SURVEY UNITS
The storm sewer running along Avenue M next to Building 233 drains north to south from 4th

Street (immediately north of Building 233) to the lift station and is underground. At the lift
station, the sewer acts as an above-ground drainage ditch that runs to the outfall. The in-ground
and above-ground segments of the storm sewer line are shown in Figures 6-1 and 6-2,

respectively.

Figure 6-1 Avenue M Storm Sewer In-Ground Segments with Gamma Scan Results

b
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Figure 6-2 Avenue M Storm Sewer Above-Ground Segment with Gamma Scan Results

The Avenue M storm sewer line downstream from Building 233 was treated as two survey units
as described in Table 6-1. The potentially impacted medium is concrete and the surrounding soil

or building material in the event a leak occurred.

Table 6-1 Avenue M Storm Sewer Line Survey Units

Pipe Linear No. of
Diameter | Length |Manholes| Pipe
Survey Unit Description (inches) (m) | Accessed | Material

Storm sewer draining north to south along

Avenue M from 4" Street to pump station 21-24 160 5 concrete

Drainage ditch running east southeast from lift

station to outfall N/A 37 N/A concrete

6.2 DATA COLLECTION
Two primary types of data were collected from the Avenue M storm sewer line: gross gamma

scans and alpha/beta static measurements. Scan and static measurement data are provided in

Appendix E and summarized in Tables 6-2 and 6-3.

Surveys were performed starting at the upstream end of the storm sewer line and working toward
the downstream terminus. A combination of video inspection, gross gamma scans, and
alpha/beta static measurements were collected to determine the radiological condition of the

storm sewer line. Data were collected in six survey segments from five access points along the
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length of the Avenue M storm sewer line (Figure 6-1). Data were collected along a seventh

segment running the entire aboveground length from the lift station to the outfall (Figure 6-2).

A visual inspection of the in-ground pipe internals was performed by running a video camera
mounted on a crawler through the pipe to identify sediment, debris, and/or cracked or broken
piping where leakage may have occurred (see Figure 6-3). A Ludlum Model 44-10 gamma
scintillation detector mounted to the crawler was used to perform a gross gamma scan between
access points. No sediment was readily available inside the pipe for sample collection. The
video inspection revealed points of root intrusion into the pipe at pipe joints. No soil samples
adjacent to and/or beneath the drain piping were collected as the video inspection and scan

survey revealed a pipe in good condition with no suspect integrity or contamination issues.

Figure 6-3 Avenue M Storm Sewer Line Inspection

Preparing Pipe Crawler for Video Inspection and Gross Gamma Scan

6.3 GROSS GAMMA SCANS
Gross gamma readings through the line ranged from 8,000 to 10,500 cpm (Table 6-2).

Measurement locations and corresponding values are shown in Figure 6-1. These reading are
approximately two times instrument background which are likely due to the subsurface location
inside the concrete pipe. A drop in radiation levels inside the pipe (6,500 cpm) occurred where
water was encountered. This is likely the result of the attenuating effects of water on radiation
levels. The lower readings along the drainage ditch, ranging from 4,800 to 5,800 cpm, are
roughly equal to the instrument background and reflect the difference in source-to-detector

geometry between a pipe and plane source. Measurement locations and corresponding values are
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shown in Figure 6-2. Gross gamma readings were consistent along the length of the drainage

ditch.

Table 6-2 Avenue M Storm Sewer Gross Gamma Scan Data Summary

Survey Segment Readings (gross cpm)”

No. | Length (m) Start Stop Low High

1 13.7 Manhole #2 Blockage” 8,000 8,000

2 7.6 Manhole #1 Blockage® 9,500 10,500

3 52.4 Manhole #2 Manhole #3 10,000 10,000

4 31.1 Manhole #3 Manhole #4 8,000 9,700

5 26.2 Manhole #4 Manhole #5 8,600 9,500

6 21.9 Manhole #5 Lift Station 6,500° 8,600

7° 36.7 Lift Station Outfall 4,800 5,800
Notes

*  Readings were taken with Ludlum Model 44-10 2x2 gamma scintillation detector; as a

reference point, the daily instrument background = 4,600 — 5,200 cpm.

Survey performed in upstream direction (toward Manhole #1). Pipe blocked with debris
and survey abandoned 13.7 m into pipe.

Survey performed in downstream direction (toward Manhole #2). Pipe blocked with
debris and survey abandoned 7.6 m into pipe, leaving approximately 6.1 m between
blockages that was not surveyed (total length between Manholes #1 and #2 is 27.4 m)
Presence of water noted approximately 33.7 m into the pipe, at which point gross gamma
readings dropped from 8,600 cpm to 6,500 cpm.

Segment consists of above-ground storm sewer drainage ditch running from lift station to
outfall; lower readings reflect a difference in geometry between pipe and plane source.

6.4 ALPHA/BETA STATIC MEASUREMENTS
Alpha/beta static measurements were collected in systematic pattern across the aboveground

drainage ditch. Static and removable activity measurement data are summarized in Table 6-3.

Table 6-3 Avenue M Storm Sewer Above-Ground Static Measurement Data Summary

Parameter Static (Total Activity) | Removable Activity
Alpha \ Beta Alpha \ Beta
Random-Start/Systematic Measurements
Count 22 22 22 22
MDC (dpm/100 cm?) 53 477 15 15
Measurements > MDC 6 20 0 0
Measurements > screening criterion 0 0 0 0
Minimum (dpm/100 cm?) <MDC <MDC <MDC <MDC
Maximum (dpm/100 cm?) 94 905 <MDC <MDC

Note
* A second instrument was used to collect 10 of the 22 random-start/systematic static measurements. Static
MDCs were 92 dpm/100 cm” alpha and 484 dpm/100 cm” beta.
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The alpha and beta static measurements are graphed on Figures 6-4, 6-5, and 6-6. The alpha
static measurements are below the radiological screening criteria. There are no radiological

screening criteria for beta static measurements.

The storm sewer lines carrying potentially contaminated water from Building 233 activities are
the surfaces of interest, and not the manholes. Consequently, no static measurements of the
manholes were collected; only measurements of the sewer lines accessed through the manholes

were collected.

6.4.1 Box and Whisker Plot
Box and whisker plots provide insight into the location, shape, and spread of the data. These

plots identify the outlier on the lower end of the beta static measurement data distribution (Figure
6-4). The bottom and top of the box represent the first and third quartiles, and the line inside the
box represents the second quartile (the median). The whiskers ends represent the minimum and
maximum values of the data which are within 1.5 times the interquartile range (i.e., the
difference between the first and third quartiles). Maximum or minimum values outside that
range are shown as outliers. While there may be multiple outliers, only the outlier representing

the maximum or minimum value is plotted.

Figure 6-4 Box and Whisker Plots: Avenue M Drainage Ditch Alpha/Beta Statics
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6.4.2 Frequency Plot
Frequency plots were used to examine the general shape of the data distribution (Figure 6-5).

The frequency plot for the beta static measurements shows the lower end outliers as discussed

above.

Figure 6-5 Frequency Plots: Avenue M Drainage Ditch Alpha/Beta Statics

Population outliers
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6.4.3 Cumulative Frequency Diagram
Cumulative frequency diagrams were used to provide information on the general shape of the

data distribution and to identify data distribution anomalies (Figure 6-6).

Figure 6-6 Cumulative Frequency Diagrams: Avenue M Drainage Ditch Alpha/Beta Statics

Population outliers
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Both the alpha and beta data sets exhibit a high degree of normality. There were no appearances
of multiple populations suggesting radioactive contamination. The distinct outliers observed on
the alpha and beta plots correspond to the data point outliers identified by the frequency plots.
While elevated measurements may indicate the presence of radioactive contamination, the lower-

end outliers are of no particular interest due to their low numerical values.

6.5 DATA ASSESSMENT
The radiological scoping survey consisted of the storm sewer draining north to south running

along Avenue M next to Building 233 from 4th Street to lift station and the drainage ditch

running from the lift station to the outfall.

A visual inspection of the pipe internal surfaces was performed by running a video camera
mounted on a crawler through the pipe to identify sediment, debris, and cracked or broken piping
where leakage may have occurred. No sediment was available inside the pipe for sample
collection. No soil samples adjacent to and/or beneath the drain piping were collected as visual
inspection indicated no leakage had occurred. Based on the video inspection, the pipe appeared
to be in good condition with no visible signs of damage. A gross gamma scan was performed on
both the belowground storm sewer line and the aboveground drainage ditch. The gross gamma

scan data were consistent throughout the storm sewer line.

Alpha/beta static measurements were collected in systematic grid pattern across the drainage
ditch. Swipe samples were collected at each static measurement location. Static measurements
reported total surface radioactivity less than the radiological screening criteria. No indications of

removable radioactivity were observed.

Graphical review of the alpha/beta static measurement data revealed statistical outliers in the
beta data set; however, these data do not indicate contamination due to their low numerical

values relative to the radiological screening criteria.

Data results of the Avenue M storm sewer line were below the radiological screening criteria,

and no evidence of radiological contamination was observed.

DCN: ITSI-0808-0006-0043 Page 32



Final Report

Scoping Survey of Wastewater Lines

Downstream From Former Building 233

Former Naval Station Treasure Island, San Francisco, California

7.0 SUMMARY AND RECOMMENDATIONS

Radiological scoping survey data from the wastewater lines downstream from Building 233 were
below the radiological screening criteria. Additionally, no evidence of radioactive contamination
were observed. These data indicate the wastewater lines downstream from Building 233 are

recommended as suitable for radiological clearance. No further action is recommended.
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Field Change Request

Project Name: Radiological Scoping Surveys Page 1  of 2

Project No./Task Code: 07204.0006 Field Change No.: 03
Part 1 — Proposed Change

Applicable Document(s): Document Date:

1. Final Task-Specific Plan, Radiological Survey of Building 3 and Impacted Wastewater | October 2013
Drains, Former Naval Station Treasure Island, San Francisco, California (TSP)
2. Final Radiological Management Plan, Former Naval Station Treasure Island, San July 2013
Francisco, California (RMP)

Problem Description:

The TSP, Section 3.3 describes the manner in which the wastewater drain surveys are conducted. It relies on a
surveyor entering the excavation and performing radiation measurements and collecting samples of material in
and around the exposed drain piping. Drain piping was anticipated to be between 2 to 4 ft in depth. Bldg 233
drain piping was found to be 4-6 ft in depth. Bldg 3 drain piping was discovered to be 6-8 ft in depth. Trenching
at those depths requires permitting, a competent person, installation of protective systems, and daily inspections.
These elements are not part of the proposed scope of work. In addition, the Bldg 3 drain line was discovered to
be in use as an active sanitary sewer and found to be adjacent to several other active utility lines next to Bldg 3,
making accessing the line and removing it from service difficult.

Recommended Solution:

The drain piping downstream of Bldg 233 is no longer in service. It is recommended that potholing be performed
as called for in the TSP (approximately every 50 ft). The surveyor will measure radiation levels in and around
the hole. To eliminate having the surveyor enter the excavation, the backhoe bucket will be used to remove
intact, if possible, a small segment of pipe. The pipe will be frisked and smeared. A sample of any material
inside the pipe will be collected. A sample of soil from around the pipe will also be collected.

The drain piping downstream of Bldg 3 is in active service. To eliminate the difficulties in trying to access the
buried section of pipe, removing it from service, and having the surveyor enter the excavation, it is
recommended that the piping upstream, i.e., vertical drain lines accessible from the roof and/or within the
building, be surveyed and a sediment sample be collected at the downstream manhole next to the lift station.

Clarification: D Minor Change: z Major Change: D

Impact on Present and Completed Work:

The recommended solution provides for data collection without requiring a surveyor to enter the excavation, or
attempting excavation in an obstructed utility corridor to gain access, or removing an active sanitary sewer line
from service. While visual inspections of the pipe internals will not be performed and gross gamma surface scan
measurements will not be taken inside the pipe, sediment samples inside and beneath drain piping and total and
removable alpha/beta radiation measurement data will still be collected. The level of effort to collect the data is
consistent with the technology, cost, and operational requirements of a radiological scoping survey.

Requested by: Title: Date:
Jerry Cooper Project RSO 28 Apr 2014




Field Change Request

Project Name: Radiological Scoping Surveys Page 2 of 2

Project No./Task Code: 07204.0006 Field Change No.: 03

Part 2 — Technical and Management Review/Approval

Gilbane Technical Reviewer

Approved: ::f Rejected: ::f

Comments:

Name (print) and Signature: Date:
Jeff Hess 28 Apr 2014

Gilbane Project Manager

Approved: !:! Rejected: !:!

Is client approval required?  Yes No ::f If yes, Part 3 should be completed

I

Is this a change to field efforts?  Yes No | Ifyes, Part5 should be completed.

[

Comments:
Name (print) and Signature: Digtaly s by ko g Date:
John Baur John E. Baur s i " 28 Apr 2014
Part 3 — Client Approval (required if marked above)
Approved: ::f Rejected: ::f
Comments:
Name (print) and Signature: Date:

Part 4 — Final Resolution (completed by requestor)

Description of Implemented Solution:

Name (print) and Signature: Date:

Part 5 — Verification That Approved Changes Have Been Implemented (for field efforts only)

Gilbane Field Team Lead or Project QC Manager

Comments:

Name (print) and Signature: Date:

Field Change Request 110813




Final Report

Scoping Survey of Wastewater Lines

Downstream From Former Building 233

Former Naval Station Treasure Island, San Francisco, California

APPENDIX B

Survey Instrumentation Data
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SCALER INITIAL SETUP SHEET Gamma (Colled Cord)
Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument / SN: 2221/ 127231 Cal. Due: 27-Jul-14
Probe Type / SN: 44-10 / RN19765 Cal. Due: 27-Jul-14

Technician: P. Wells
Location: Trailer

1. Total Background Counts observed:
Chi-squared Calculations

I

4,966

4,836

5,172
4,883
5,070

|

O©COO~NOOE WN -

19 5,245

177

20 5,

2. Total Source Counts observed:
Chi-squared Calculations

___ 269,728

269,097

270,087

272,218

1
2
3
4
5 272,806
6
7
8

f

i

271

—_— i
19 273,397
20 273,124

Bkg count range 4,020 to 6,030 (£ 20%)
Source countrange 217,650 to 326,475 (£ 20%)

Setup Date:

Source Cert. Date:
Source SN:

Surface Emission Rate:
Source Type:

HV Check/Setting:

Background Count Time:

5,089 Source/Sample Count Time:

Average Counts =

Average Count Rate =

Average Counts =

Average Count Rate =

iewer | q z%tez’bi.3

Blue cells for input,

28-Aug-13

08-Aug-13
808131

2,100,120 particles/min
Cs-137

900
1 minutes
1 minutes

5,025.2 counts

5,025.2 cpm

272,062 counts

272,062 cpm



Exesigrier ind MenSRICtbg! LUDLUM MEASUREMENTS, INC.

of
“ o . 501 Oak Street [} 10744 Dutchtown Road
Scientific and Industrial
Instruments CERTIFICATE OF CALIBRATION 325-235-5494 865-392-4601
Sweetwater, TX 79556, U.S.A. Knoxville, TN 37932, U.S.A.
~ysTOMER ENVIRACHEM, INC. ORDER NO. 20226876/394640
.. Ludlum Measurements, Inc. Model 2221 Serial No. _\2ANQARN
Mfg. Ludium Measurements, Inc. Mode! 44-10 Serial No. QN YANES
Cal. Date 27-Jul-13 Cal Due Date 27-Jul-14 Cal.Interval __ 1Year  Meterface 202-159
Check mark [ﬁpplies to applicable instr. and/or detector IAW mifg. spec. T. 75 °F RH 33 % Alt_____699.8 mmHg
] New Instrument Instrument Received E] Within Toler. +-10% [] 10-20% [ ] Out of Tol. ] Requiring Repair [] Other-See comments
i/ Mechanical ck. [ Meter Zeroed [] Background Subtract (4 'nput Sens. Linearity
4 F/S Resp. ck [\f Resetck. [ Window Operation [y Geotropism
s/ Audio ck. [} Alarm Setting ck. 4 Batt. ck. (Min. Volt) 44 VDC
] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. ] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV
Instrument Volt Set _Comments V Input Sens. Comments mV Det. Oper. _Comments V at Commerits mV Dial Ratio 100 = 10
[y/] HV Readout (2 points) Ref./Inst. 500 / AN V Ref/inst. 2000 / 2003 \%
COMMENTS:
Peak settings Gross (Coiled) Gross(20') Model 2221 currently set
High Voltage: 674 V 900 Vv 1050 v for gross counts with coiled cable.
Threshold dial: 642 100 (10mv) 100 (10mV) High voltage set with detector
Window dial: 40 n/a n/a connected.
Window Position: "IN" POUTY "ouT"
Resolution for Cs137: =x8.91% n/a n/a Firmware: 261027

OL checked but not set. Calibrated with coiled cable.

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
( RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1K 400kcpm W\oo W
x1K 100kcpm e N0
x100 _ 40kcpm O _WNg
x100 10kcpm AUYO) \00
x10 4kcpm AN . I SV
x10 1kepm DD . . _
x1 400cpm RSN 00 L
_xt 100cpm W0 B Y- 1Y

*Uncertainty within + 10% C.F. within £.20% ALL Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING] CAL. POINT RECEIVED METER READING*
ggt;c(zut 400kcpm W\OON m é%%.e 500kcpm OO\ ¢ R0 _SooW Y lom
40kcpm W0\ Mau\ / 50kcpm Y |
4kepm oo | _ . Skepm < <
400cpm v o 500cpm i =1
40cpm S\ 1Y 50cpm K[e 0

Ludium Measurements, Inc. certifies that the above instrument has been calibrated by standards traceabils to the National Institute of Standards and Technology, or to the calibration facilities of
other International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.
The calibration system conforms to the requirements of ANSJ/NCSL Z540-1-1994 and ANS| N323-1978 State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [ Jose [ J280 [ ]720 [ ]734 [J781 11131 [J1e16 [J1ees []s105 []s717co [ ]s718c0o
[CJeosas [ 170897 [ J73410 [ JEss1 [_JEss2 [ JGi12 [Jmses [ }s-304 [ ]s-1054 []T-304 [ T879[ |T10081 [} T10082 [ ] Y982

[] AlphaS/N _ [[] Beta S/N {7} Other

T4 m500 S/N . 63893 [] Oscilloscope S/N {3 Multimeter S/N 93870637

Calibrated By:%;%w pate 3N\ Ddaa\}

Reviewed By: ’\)\DQ u Date 2-'3 shaﬂ\ 3

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc. AC Inst. : Passed Dielectric (Hi-Pot) and Continuity Test
FORM C22A 02/26/2013 Page _ \ of Only [ Failed: )

|




Designer and Manufacturer

of

Scientific and industrial

LUDLUM MEASUREMENTS, INC.
501 Oak Street ] 10744 Dutchtown Road
325-235-5494 865-392-4601

Instruments Sweetwater, TX 79556, U.SA.  Knoxville, TN 37932, U.SA.
(
Bench Test Data For Detector
Detector 44-10 Serial No. Qa6 %
Customer ENVIRACHEM, INC. Order#. __20226876/394640
Counter _ 2221 Serial No. NN\ A3\ Counter Input Sensitivity 10 mV
CountTime _© SeeondS Distance Source to Detector Swihace -
Other
High [sotope M‘\) Isotope Isofope _ lIsotope
Voltage Background Size ng Mo Size Size o Size
B X\ MR N\ ATV V-1
b ) Ad3 NN
% Aoco IR BRSNS
_NRa L 3N AN
A0 | 2N A N{4
N OS0 ALY AW TIVaN
) N AAEN
( NRO $AIN WS R
N0 N3 A
NAEO | NWeR AR YN ~
Signature 3 Date © D - W
3
FORM C4A 02/26/2013 Page ‘g of 3\ 3%

e Serving The Nuclear Industry Since 1962 o



LUDLUM MEASUREMENTS, INC.

“ Designer and Manufacturer
of 501 Oak Street ] 10744 Dutchtown Road
305-235-5404 865-392-4601

Scientific and Industrial
Instruments Sweetwater, TX 79556, U.SA. Knoxville, TN 37932, U.S.A.

Bench Test Data For Detector

Detector 44-10 Serial No. QN \AN S

Customer ENVIRACHEM, INC.

Order# _ 20226876/394640

Counter 2221 Serial No. _ N3N Counter Input Sensitivity 10 mV
CountTime _ & SQ@onhs Distance Source to-Detector SEQQALQ
Other _QONedvumn,  Qeslorened s Q' <udele
High Isotope |\ M Isotope Isotope Isotope
Voltage Background Size S CFANT U Size Size Size
AUsv o™ AN Y= ¥
ACLUI A AN ALY
X \0So NoOR N\e\A
N\oo AN AN
NS N\ AP AN

Signature %ﬁaﬁ% M\ Date 37 - N\ 53

FORM C4A 02/26/2013 P of
L T e Serving The Nuclear Industry Since 1962 o



== §=: TE __-3‘—‘5 =1 SPECTRUM TECHNIQUES, L.L.C.
106 Union Valley Road

Oak Ridge, TN 37830

Tel: (865) 482-9937 Fax: (865) 483-0473

Email: sales@spectrumtechniques.com

Web: www.spectrumtechniques.com

@ertiticate of Calibration

Radioactive material, Limited Quantity NOS UN2910,
Exempt Quantity 10CFR30.18, BS 5288/C11111

This source has been calibrated using a HPGe detector whose efficiency was
established with the NIST traceable mixed nuclide standard SRS: 80899-854.
The stated activity is the weighted average of the measured gamma lines with
an estimated uncertainty of 5%. The source is of sealed construction and wipe tested.

Radionuclide: Cs-137

Half-Life: 30.07 years
Decay Constant: 0.02305

Serial Number: 808131

0.946 uCi. 35,002 Bq.

Calibration Date: = August 8, 2013 Activity:

Emission Rate (sec-1)

Photon Energy (keV) Intensity (%)
661.66 85.1 29,787
Certified by: fR(lge't K, Stevens Date: August 8, 2013



iTSl

SCALER INITIAL SETUP SHEET Gamma (20° Cord)
Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006 Setup Date:  28-Aug-13
Instrument / SN: 22211127231 Cal. Due: 27-Jul-14 Source Cert. Date:  08-Aug-13
Probe Type/SN:  44-10/ RN19765 Cal. Due: 27-Jul-14 Source SN: 808131
Technician: P. Wells Surface Emission Rate: 2,100,120 particles/min
Location: Trailer Source Type: Cs-137

HV Check/Setting: 1050
1. Total Background Counts observed:

Chi-squared Calculations Background Count Time: 1 minutes
1 4318 Source/Sample Count Time: 1 minutes
2 4,275
3 4,309
4 4,436
5 4,248
6 4374
7 4,327 Average Counts = 4301.1 counts
8 4,265
¢ 4,324 Average Count Rate = 4301.1 cpm
10 4,331
11 4,228
12 4,223
13 4,329
14 4,292
15 4,214
16 4,279
17 4,431
18 4,248
19 4,251
20 4,319

2. Total Source Counts observed:
Chi-squared Calculations

1 263,853
2 264,158
3 264,049
4 263,939 Average Counts = 264,195 counts
5 264,008
6 263,305 Average Count Rate = 264,195 cpm
7 264,708
8 264,101
9 264,730
10 264,532
11 263,851
12 263,642
13 264,274
14 264,736
15 264,504
16 263,759
17 264,163
18 264,568
19 265,460
20 263,562
Bkg count range 3,441 to 5,161 (£ 20%)

Source count range 211,356 to 317,034 (£ 20%)

L/%fzmz



Designer and Manufacturer

LUDLUM MEASUREMENTS, INC.

“ - 501 10744 Dutchtown Road
saem;:gtr:w;msma' CERTIFICATE OF CALIBRATION 3252:;:4?? H 865-392-4601

Swestwater, TX. 79556, U.S.A.  Knoxville, TN 37932, U.SA.
~uSTOMER ENVIRACHEM, INC. ORDER NO. 20226876/394640

4Q. Ludlum Measurements, Inc. Mode! 2221 Serial No. §Qf} f}_“',\
Mfg. Ludlum Measurements, Inc. Model 43-10 Serial No. QN YANES )
Cal. Date 27-Jul-13 Cal Due Date 27-Jul-14 Cal. Interval 1 Year _ Meterface 202-159
T. 75 °F RH 33 % Al 699.8 mm Hg

Check mark [Vjppﬁes to applicable instr. and/or detector IAW mifg. spec.
E] Within Toler. +-10% [] 10-20% [ ] Out of Tol. ] Requiring Repair [} Other-See comments

] New Instrument
4 Mechanical ck.
I F/S Resp. ck
WA Audio ck.

i‘} Calibrated in accordance with LMi SOP 14.8 rev 12/05/89.

Instrument Received

[ Meter Zeroed
[ Resetck.
[ Alarm Setting ck.

[] Background Subtract
s/ Window Operation
f Batt. ck. (Min. Volt)

[ input Sens. Linearity

A Geotropism

4.4 VDC
[] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

Threshold mV
instrument Volt Set _Comments _V Input Sens. Comments mV Det. Oper. _Comments V at Comments mV Dial Ratio 100 = 10
[T HV Readout (2 points) Ref./Inst. 500 / AN V Ref./Inst. 2000 / 2003 Vv
COMMENTS:

Peak settings

High Voltage: 674 V
Threshold dial: 642
Window dial: 40
Window Position: "IN"
Resolution for Cs137: =8.91%

Gross (Coiled) Gross(20')

Model 2221 currently set

900 V 1050 v for gross counts with coiled cable.
100 (10mv) 100 (10mv) High voltage set with detector

n/a n/a connected.

*ouT* "ouT"”

n/a n/a Firmware: 261027

OL checked but not set. Calibrated with coiled cable.

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
( RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1K 400kcpm Woe W\
x1K o 100kcpm a0 190
x100 40kcpm OV Wy
x100 10kcpm \O¢ \0o
x10 4kepm NS _\Boo
x10 1kcpm DD WL
x1 400cpm Loy AT — —
x1 . 100cpm WO AT
*Uncertainty within + 10% C.F. within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING? CAL. POINT RECEIVED METER READING*
Digital Log »
Readout 400kcpm OO\ 4 |Scae 500kcpm DO ¢ PN _ M
40kcpm W0\ Mo\ / 50kcpm | )
4kcpm SNow B . Skepm h 4
400cpm A0 o 500cpm _Sue
40cpm 3\ Y 50cpm [e \ %0

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the-calibration facifities of
other Internationat Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.

The calibration system conforms to the requirements of ANS)/NGSL 2540-1-1984 and ANS| N323-1978

State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [ Jose [ Jzs0 [ ]720 [ 734 [J781 T J1131 [J1e1e [ J1ees []s105 [s717co [ _]5719¢c0O
(Jeosas [J70897 [J73a10 [Jesst [Jess2 [ G112 [Jmses []s-3e4 []s-1054 []T-304 [JT87e[ | Tr0081 []Tr0082 []vee2

[[] Alpha SIN [] BetaS/N [ Other

¥ m 500 S/N 63893 [] Oscilioscope §/N ¥ Muttimeter SIN 93870637
Calibrated By: . Date ) f \ )3,5,:.5 5 o

Reviewed By: Ll - Date Z‘\\LV&\ 3

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc.

FORM C22A 02/26/2013

Page N\ of

ACTnst [

L

Only [

Passed Dielectric (Hi-Pot) and Continuity Test
Failed:




N LUDLUM MEASUREMENTS, INC.
' of 501 Oak Street [[] 10744 Dutchtown Road

Scientific and industrial 325-235-5494 865-392-4601
Instruments Swegtwater, TX 79556, U.S.A. Knoxville, TN 37932, U.SA.

Bench Test Data For Detector

Detector 44-10 Serial No._QutnaN\ & %
Customer ENVIRACHEM, INC. Order#. __20226876/394640
Counter 2221 Serial No._ NN\ 243N\ Counter Input Sensitivity 10 mvV
CountTime _© SeeondS Distance Source to Detector Swehec ¢
Other
High Isotope M‘\} Isotope Isotope _ Isotope
Voltage Background Size g Maats Size Size o Size
_ 30 AN\ AOWMS
B \.XY Y] AN ey
% Aoo AN WAAS
N N A AN\
\000 PN NS
oSO L N6 A TN
\\0O I\ AR A
( _N\\%o - AN WS IR
Y & NS AN )
\AE0 L NG ANY Y-\ _
Signature Date c D -

3
FORM C4A 02/26/2013 P 2o NN
e e Serving The Nuclear Industry Since 1962 e



LUDLUM MEASUREMENTS, INC.

Designer and Manufacturer
M g of 501 Oak Street [J 10744 Dutchtown Road
Scientific and Industrial 325-235-5494 $65-392-4601
Instruments Sweetwater, TX 79558, U.S.A. Knoxville, TN 37332, U.SA

Bench Test Data For Detecfor

Detector 44-10 Serial No, Q,N \GN\ QS

Customer ENVIRACHEM, INC.

Order#. _ 20226876/394640

Counter 2221 Serial No.__ N\2aNaRN\ Counter Input Sensitivity 10 mV
CountTime __ Q& SQ¢o XN Distance Source to.Detector &,QQ«\(&
Other _QNedvemn, Qeslecmed ™ A0 cues
High Isotope A M Isotope Isotope ~ Isotope _
Voltage Background Size n o ANgets Size Size Size
X L3 ) WS
00y N\b AN
M \o S0 NoR We\Bd
N\ov ANAN AN Y
NSQ AR NS\

. signature W Date 20 -3 N3

FORM C4A 02/26/2013 P ; of s
s ' e Serving The Nuclear Industry Since 1962 o



—

== =5 SPECTRUM TECHNIQUES, L.L.C.

== 106 Union Valley Road
Oak Ridge, TN 37830
Tel: (865) 482-9937 Fax: (865) 483-0473
Email: sales@spectrumtechniques.com
Web: www.spectrumtechniques.com

@ ertificate of alibration

Radioactive material, Limited Quantity NOS UN2910,
Exempt Quantity 10CFR30.18, BS 5288/C11111
This source has been calibrated using 2 HPGe detector whose efficiency was
established with the NIST traceable mixed nuclide standard SRS: 80899-854.

The stated acfivity is the weighted average of the measured gamma lines with
an estimated uncertainty of 5%. The source is of sealed construction and wipe tested.

Radionuclide: Cs-137
Half-Life: 30.07 years

Decay Constant: 0.02305

Serial Number: 808131

Calibration Date:  August 8, 2013 Activity: 0.946 uCi. 35,002 Bq.
Photon Energy (keV) Intensity (%) Emission Rate (sec-1)
661.66 85.1 29,787
Certified by: Rager K. Stevens Date: August8, 2013



IS G0

Rad Scoping Surveys, Treasure Island / 07204.0006

Instrument Daily Source Check Type: Gamma (Coiled Cord) Project/#:
Instrument #: 2221/127231 Setup Date: 28-Aug-13
Cal. Date: July 27,2014 Source Type: Cs-137
Probe #: 44-10/RN19765 Source SN: 808131
Ranges 3ackground: 4,020 cpm to 6,030 cpm using + 20%
Source: 217,650 cpmto 326,475 cpm using + 20% High Voltage (if applicable): 900
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments

9/9/2013 263,042 5,811 900 5.9 Sat Sat N/A P.W.

9/102013 | 264,977 5,292 899 5.8 - Sat - P.W.

9/11/2013 269,321 4,730 899 5.8 4 Sat ~- P.W.

9/12/2013 264,504 5,045 899 5.8 < Sat R P.W. /
Uikjzol3| 12| 4472 | 89| 58 [ 4 | 8« i PAD. /
AliTzoln ZLLHTY] B84 [ So0 | 88 | o | Jak KB D /

WBjao@ 2a7a] 5133 [Rag | S [ 4 | Sea 4 Pan. /
aplazerd 2M943]  ®12 [eaq [ 8 [ 4 | any B PAD. /
923perd[ 21wl 95as [ oo 6§79 | . | Sod - P, £
Yz jo d U440 41,2 Gen ]| S8 | L | Sad 4 Pia. /
a8l 20| 4R Qpa| 81 | - | sat A— | oo, /
Q21020520243 4955 [ Qno | 6.7 | L | Sad + Pla, /
Q21683 5198 %00 ]| Sle [N~ | o ~\— Pan /

G 30zow 23010l 4311 |K98 | S, | L Lok L DIRY //
T 0/A
|~ /
/ /
= /
— /
e /
) /
A A /
1 /
/
/
/
/
) /
e /
" #
Completed By: Date: f % 'f E ﬁ/ e
Date: ;

Reviewed By:




ITSI A

Instrument Daily Source Check

Type: Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/127231 Setup Date: 28-Aug-13
Cal. Date: July 27,2014 Source Type: Cs-137
Probe #: 44-10/ RN19765 Source SN: 808131
Ranges 3ackground: 4,020 cpm to 6,030 cpm using £ 20%
Source: 217,650 cpmto 326,475 cpm using + 20% High Voltage (if applicable): 900 .
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
Iojyyzod W671s92 | 4718 1899 | 5.5 [Saf | Saf N/A Py,
1N2/15 [26z5i3] Y723 900 [ 6.5 [Sof | St Mo 840
Hora 1, 1249039 S0719 1900 | S % £ S P,
113 120,2168] 2391 [Geo| 5.8 [ L | 3 A P\,
)8 (13 1ed310f 4189 |Qaa | g5, | L | L L JIRY
(93 (2o 4200 |Qoy | 1,2 | L[ € £ DD,
10010 Wedcos, 47990t 1.0 | A A | PwW.
Jops (2 REMYD] 8393 [Qoy| 59 | L [ A P,
lopte(a [A1e3B| S1a1 [do1| Ko [ J e ~ P
o7 Ideen! 4933190 5.7 N ~ - Pi.
lop®= 1313483 Soals [Qol] 5.7 [ 4 L | Pun.
10121013 AdNH] <4es |Qod]| 5. 1] - - - Dy
10422/ 131204887 Soai | 903] L2 | - [ 3 Daa . /
opzapa 068933 49L3 [ 901 | 8.5 | - L N P, /
01 zd(1 3 2d9e Nall | 902 8.5] ) ~ XN /
10)28 (13 PeA76P] 8321 [Go2.| X5 [N L] TR 4 /B
jojzay 1= MWaal,al K3Bl.l%02 | 4.0 \ L L[ Dl /
gops pasrs] 5379 [9eal 88 [ A [ L L [ Dan. /
3us 1@5amg | 8428 [qot | 81 [ L ] L L[ Pia.
/
—T1 /
I /
N+ /
L [aY /
— /
/, /
/// /

Completed By: Date: ( 2
Reviewed By: %ff ;’ é% \ Date: WA
77 7 l/ s T 7 7




Instrument Daily Source Check Type: Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/127231 Setup Date: 28-Aug-13
Cal. Date: July 27, 2014 Source Type: Cs-137
Probe #: 44-10/ RN19765 Source SN: 808131
Ranges 3ackground: 4,020 cpm to 6,030 cpm using £ 20%
Source: 217,650 cpmto 326,475 cpm using £ 20% High Voltage (if applicable): 900
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
11/4/2013 268,225 4,833 901 5.7 SAT Sat N/A PW
sy 3137033 5329 [ ap2| 5.0, n - L
u/uus o700 S0 | Ant] K10 | ~ - D
s 8663A] Solkle|An1] 8 5% 2 N £
UB L3 ledsit ] Y7ot (Ao | .ol d L P
01> R6sis] 49673 [goa | K.91 .1 ~ ~N— .\
Weps [96937d] 82at [Qor | .o [ & [ 3 — P\
WA [Aodial 490 |Aal | 5.9 | - 4 _ D
noan> Betolll a=aldot]| 3.8 _ [ Pl
Wshia [9raeal] 498 [an1| 8.9 1 L Y
THENTEN AT L1 {Ggo|l 8.0 — 4 L P\
Uha > RbIds| Lit{9o\| 5. 1 S~ > w0
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Reviewed By: r [/ el Date: (,(// II}




Instrument Daily Source Check

Type: Gamma (Coiled Cord)

Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/127231 Setup Date: 28-Aug-13
Cal. Date: July 27,2014 Source Type: Cs-137
Probe #: 44-10/ RN19765 Source SN: 808131
Ranges 3ackground: 4,020 cpm to 6,030 cpm using + 20%
Source: 217,650 cpmto 326475 cpm using + 20% High Voltage (if applicable): 900
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments |
B2 )13 1901203] ¥934 1900 (8,7 ISt [ Sot [4m L) /]
L)/ 3113 1003%8 487 [Goo | 8 7 L PAD. /
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12(z 13 1A1AKKY] 8879 [aco| 8.1 | 3 EARY
124303 893 H&L3[ Qool 2.9 j: ARY
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Completed By: \L)M Date ’/ 2// .‘/
Reviewed By: D — Date: l / 1 9 / I’ ‘f’




Instrument Daily Source Check Type: Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: | 2221/127231 Setup Date: 28-Aug-13
Cal. Date: July 27,2014 Source Type: Cs-137
Probe #: 44-10/RN19765 Source SN: 808131
Ranges 3ackground: 4,020 cpm to 6,030 cpm using + 20%
Source: 217,650 cpmto 326,475 cpm using £ 20% High Voltage (if applicable): 900
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
2/18/2014 253,986 4,530 Sat Sat Sat Sat N/A JEW
2/19/2014 | 261,548 4,240 ~ W - Sat L P.W.
2j20zol JsdoaR Y43 1902 | 1, .\ Ky <% S D ‘ /
.’ZI).\ |Zol'~| P582%09 o2y lapi lo .\ - 4" - Q- //
/ /
e . / .
L /
e A /A
A0 //
e /
I.E/ /
Completed B&\M ATRPH IR VN pae: 3y (Y
Reviewed By: (G Date: ZA_&,J 221!
<) v




cilbane
lnstn&nent Daily Source Check Type: Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/127231 Setup Date: 28-Aug-13
Cal. Date: July 27,2014 Source Type: Cs-137
Probe #: 44-10/ RN 19765 Source SN: 808131
Ranges 3ackground: 4,020 cpm to 6,030 cpm using + 20%
Sotrce: 217,650 cpmto 326,475 cpm using £ 20% High Voltage (if applicable): 900
Date Soufce | Background HV BAT SPKR Sat/ Pre and Technician Additional
Coupts Counts Unsat Post checks Initials Comments
3/24/2014 250,340 4,933 900 6 Sat Sat N/A P.W.
3819014 | I80b3a] 4da3 | 9o L |4 ~§ Ky .
3Yte 01/ &541154 9353 lapl| 8.9 [-§ + < SAD.
900a0| 27 Qo] &.9 [ L | A N .\, 7/
3131 2014 [XuegR| o8a [a00] e A //
/// //
A /
e A // (N
/L)/ A //
/ //
L /
P /
/
e //
| /
A //
E/
Completed By: Date: "‘“ (| 2ol L[
Reviewed By: Y 4A7 P Date: _av2Yikp
L T T 7 1




lnstru#nent Daily Source Check Type: Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/127231 Setup Date: 28-Aug-13
Cal. Date: ' July 27,2014 Source Type: Cs-137
Probe #: 44-10/ RN19765 Source SN: 808131
Ranges 3ackground: 4,020 cpm to 6,030 cpm using + 20%
Sotrce: 217,650 cpmto _ 326,475 cpm using £+ 20% High Voltage (if applicable): 900
Date Souftce Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
20\ MM 4290 K3 | 8.9 [Sob AL D).
el ! 18] YsO RV | .S — N ~ | oD,
<3201 PYTROL| (3173 |9 | 8.F . - DAD.
)7 z01d 499471 49,1 [9n0 | 6.9 - |~ = Dan. /
Y21 8390 YN8 [Fon ] 8.9 [N [ N | N | "0, /
e - / -
e & / -
//’ /ul/ Q
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i / //
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A /
v 7
) | /
) f /
/

Completed By:km Wl Date: Y122 r701f
Reviewed By: | C, Date:

Yy
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cilbane

RATE METER INSTRUMENT SET-UP WORKSHEET

Contract Number / Task Order Number: Project Title / Location:

ITSI Gilbane Project Number:

N62473-10-D-0808 / 0006 Rad Scoping Surveys / Treasure Island, CA 7204.0006
CPM [CEiuecelis for inpug__]
Instrument / SN: 22211144971 Cal. Due: 13-Oct-14 Setup Date:  08-Oct-14
Probe Type / SN: 44-10/RN21186 Cal. Due: 13-Oct-14 Source Cert. Date:  08-Aug-13
Technician: K. Gordon Source SN: 0808132
Location: Treasure Island Source Activity: 1,949,160 dpm

1. Total Background CPM observed:

1 4,328
2, 4,289
3 4,299
4 4,331
5 4,378
6
7
8
9

i

4,461
4,458
4,388
4,342

0 4,419

N

H

-

2. Total Source CPM observed:

290,655
200257
—_ooide2

201,107

291,530

291,271
00,338

—28

—_— .
200010

#

;

DECXNOUHWN

Bkg count range 3,495 to 5,243
Source count range

counts (+ 20%)

232,610 to 348,915 counts (+ 20%)

Source Type: Cs-137
HV Check/Setting: 1050

Average CPM= 4,369

Average CPM= 290,763

& od 2o)4

Date




Slbane

DAILY RESPONSE CHECK SHEET

Contract Number/Task Order Number: Project Title / Location: ITSI Gilbane Project Number:
N62473-10-D-0808 / 0006 Rad Scoping Surveys / Treasure Island, CA 7204.0006
Instrument #: 2221144971 Setup Date: 8-Oct-14 High Voltage: 1050
Cal. Due: October 13, 2014 Source ID: 0808132
Probe #: 44-10/RN21186 Source Type: Cs-137
Ranges Background: 3,495 counts to 5,243 counts using + 20%
Source: 232,610 counts to 348,915  counts using + 20%
Source Background Sat/ Technician Additional
Date CPM CPM HV BAT SPKR Unsat Initials Comments
10/8/2014 294,574 4,441 1050 ok ok Sat JP Pre-check
10/8/2014 287,479 4,089 1050 ok ok Sat JP Post-check
\\
\\
Ty
\\
\x\
\\\
\\
\\
N
\\
N\
Completed By: ¢ Date 6) - OCT- > o/ Y
Reviewed By: . e Date 2 Ot 2014




————————— SPECTRUM TECHNIQUES, L.L.C.

sk sibal b i 106 Union Valley Road
Oak Ridge, TN 37830
Tel: (865) 482-9937 Fax: (865) 483-0473
Email: sales@spectrumtechniques.com
Web: www.spectrumtechniques.com

@ertificate of Qalibration

Radioactive material, Limited Quantity NOS UN2910,
Exempt Quantity 10CFR30.18, BS 5288/C11111

This source has been calibrated using a HPGe detector whose efficiency was
established with the NIST traceable mixed nuclide standard SRS: 80899-854.
The stated activity is the weighted average of the measured gamma lines with
an estimated uncertainty of 5%. The source is of sealed construction and wipe tested.

Radionuclide: Cs-137
Half-Life: 30.07 years

Decay Constant: 0.02305

Serial Number: 808132

Calibration Date: August 8, 2013 Activity: 0.8_78 uCi. 32,486 Bq.

Photon Energy (keV) Intensity (%) Emission Rate (sec-1)
661.66 85.1 27,646

Certified by: Rager K. Stevens Date: August 8, 2013




Designer and Manufacturer

LUDLUM MEASUREMENTS, INC.

w e of di 501 Oak Street 10744 Dutchtown Roa
Scxem;:stT;;r;:; Singl CERTIFICATE OF CALIBRATION ¢ -nc cros T ‘
Sweetwater, TX 79556 U S.A. Knexville. TN 37932, U S A
CUSTOMER TSI GILBANE - B ) i ORDER NO 20231349/397387
Mfg. Ludlum Measurements, Inc. Model 2221 B Serial No. \‘-’\y\%\\
Mig. Ludlum Measurements, Inc, Model 4410 Serial No. RN A\ ¥ )
Cal. Date 13-Oct-13 _ Cal Due Date ~_ 13-Oct-14 Cal. Interval 1 Year Meterface 202-159
Check mark  v/Aoplies to applicable instr and/or detector IAW mfg. spec. T. ® _"F RH 20 % Alt 703.8 mm Hg

New Instrument

v Mechanical ck
v F/S Resp. ck

Instrument Received

iy Meter Zeroed
i/ Resetck.

[ Within Toler. +-10%

_10-20% — Outof Tol.

~ Background Subtract
" Window Operation

! 1 Requiring Repair

' Other-See comments

v’ Input Sens. Linearity
+/ Geotropism

v~ Audio ck. Alarm Setting ck. < Batt. ck. (Min. Volt) 4.4 VDC
{ caliorated in accordance with LMI SOP 14 8 rev 12/05/89 ~ Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Thresnold mV
Instrument Volt Set  Comments V Input Sers. Comments mV Det Oper. Comments V at Comments mV Dial Ratic 100 = 10
v/ HV Readout (2 points) Ref./lns: 500 / AENENS V  Ref/Inst. ~ 2000 /NN v
COMMENTS: :
Peag 5t ied raoss Coiled) Peak £4) 3ross(29') Firmware: 2€lds
LOSC V 240 V L2500 ¥
19C (10mv) 042 100 (-QmiLi N
n’/a 47 n/a N3N
wouT | noUT
n/a S.36x n/e
~ounts{coi_-eq
Wwith coiled cable
Gamma Ca'ibration' GM detectors positioned perpendicular to sourca except for M 44-9 in which the front of probe faces scurce
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1K ) 400kcpm oo o “woo
x1K 100kcpm R OO ) N _\bo
~x100 4Ckcpm ) WMoY oo .
x100 10kcpm ) RS ) ) \O%
x10 ~ 4kcpm VoW W\ so
x10 1kecpm oo \00
x1 400cpm oo Yoo
x1 100cpm A\ov \Ob
“Uncertainty vithin = 10%  C.F. witnin + 20% ____ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING? CAL. POINT RECEIVED METER READING~
Digital Log
Readout ~ 400kcpm R\0ONN (0y DI\ Oy Scale 500kcpm TRV cen Tou\ “fn
40kcpm WO\ _50kcpm = { So
4kcpm B\oo ~_5kepm S S
400cpm o 500cpm S 50
40cpm M 3 50cpm 20 So

Ludium Measurements, Inc. certifies that the abuve instrument 1as been calibrated by standards traceable to the National Institute of Standards and Technology. cr to the calibration facilities of
other interational Stanaards Organization members or nave teen dervea from accepted values of natural prysical constants or have been cerived by the ra:io type o° calibration techniquas
The cal bratior sys:em conferms to the requirements of ANSUNCSL Z540-1-1994 ard ANSI N323-1978

State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: 059 280 _ 720 _ 734 __ 781 1131 1616 _ /18696 _ 5105 | .5717CO " 5713CO
60646 70897 73410 E551 E552 G112 Ms65 S-394 S-1054 T-304 T879 'T10081 . 'T10082 Y982
Alpha S/N Beta S/N Other

 m500S/N 63893 ) Oscilloscope S/N v/ Multimeter S/N 93870637

Calibrated By: W B i - Date \\* O\

Reviewed By A - Date \ M Db?‘ 13

This certificate shail not be reproduced except in full without the written approval of Ludlum Measurements. Inc. _AC lnﬁt 7‘:;: Pasé;d D;ele;;tric (E;Pot;énd Contrﬁuiy Tes;

ZORM C22A 02/26/2013 page  \ of Only | Faled:




5 LUDLUM MEASUREMENTS, INC.
I esigner and Manufacturer

of 501 Oak Street

. 10744 Dutchtown Road
Scientific and Industrial 325-235-5494 865-392-4501
Instruments Sweetwater, TX 79556. U S.A. Knoxville. TN 37932, USA
Bench Test Data For Detector
Detector 4410  Serial No. AN Q,\\i& B

Customer |TS| GILBANE

Order#.  20231349/397387

Counter 2221 Serial No. \\\=\ AN\ Counter Input Sensitivity 10 mv
CountTime & SBCondS ~_ Distance Source to Detector Sg\t{‘\kge
Other - - N B . _ -
High Isotope R‘-\}\\.\\ Isotope - Isotope ) Isotope
Voltage Background Size 20 Ngals Size i Size Size
ADHU (AL 3AnaN -
\Ow 5 i WU W 5.3 L8
Xhose NN \ NS
90 AN ARENN . ] ]
wWee . DS XRGAN S e -
Ndeo . ASY . NNBe N
\aso B\o NSNS i
3o N\ oY NYYYN L —

Signature&h‘\—v} w ' , Date \}' OCR™\}

FORM C4A 02/26/2013 Page S O D

e Serwving The Nuclear Industry Since 1962 o




Designer ard Manufacturer

of

Scientific and Industrial

Instruments

LUDLUM MEASUREMENTS, INC.

501 Oak Street [ ] 10744 Dutchtown Road
325-235-5494 865-392-4601

Sweetwater TX 79556, U S.A. Knoxville, TN 37932, USA.

Detector

44-10

Customer |T§l Gl@ANE

Counter

Count Time

High
Voltage
\owo
BANGA-LS
AN
X\ o
\3po
QRO

\3=0
\3 5

oL

Signature

FORM C4A 02/26/2013

Serial No. (UNW\ 26

Bench Test Data For Detector

Order #. 20231349/397387
- \3 -
2221 Serial No. WARN Counter Input Sensitivity ~ 48~>" v
G _Seconds - Distance Source to Detector ‘S\A(‘Pg_(m -
Other  RA\eNrA D rRemed WOT 30T et )
Isotope A\'\\‘\,\,, Isotope Isotope Isotope
Background Size oMyl ! Size Size Size
N \We. _ -
WY N\aQbb - - . L
S ED0 I i
W RS _ }
A VAR e
AWM pt 0 ‘ L o .
W4 \ASMG - i )
%o N e :
ASY WA N 1
I— | . I _
. o — ,
o _ ;. .
= = — =
e i S, | S
'\5\\7% : Date \} - O™\
Page > o 3 5
e Serving The Nuclear Industry Since 1962 o




ITSI

SCALER INITIAL SETUP SHEET Gamma (50' Cord)
Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006 Setup Date:  11-Sep-13
Instrument / SN: 2221/ 147502 Cal. Due:  29-Aug-14 Source Cert. Date: 08-Aug-13
Probe Type / SN:  44-10/ PR150787 Cal. Due: 29-Aug-14 Source SN: 808131
Technician: P. Wells Surface Emission Rate: 2,100,120 particles/min
Location: Trailer Source Type: Cs-137

HV Check/Setting: 1150
1. Total Background Counts observed:

Chi-squared Calculations Background Count Time: 1 minutes
1 4,440 Source/Sample Count Time: 1 minutes
2 4,478
3 4,500
4 4,483
5 4,470
6 4,419
17 4,522 Average Counts = 4387.6 counts
8 4,254 ) )
9 4,303 Average Count Rate = 4387.6 cpm
10 4,437
11 4,450
12 4,244
13 4,443
14 4,356
15 4,446
16 4,335
17/ 4,282
18 4,278
19 4,230
20 4,382

2. Total Source Counts observed:
Chi-squared Calculations

1 290,674
2 290,459
3 291,451
4 291,085 Average Counts = 287,818 counts
5 290,972
6 285,201 Average Count Rate = 287,818 cpm
v 285,553
8 285,953
9 285,785
10 285,444
11 286,250
12 285,921
i3 286,360
14 286,703
15 __ 286,956
16 ___ 287,015
17 287,859
18 289,246
19 289,217

L AUy
20 288,249

Bkg count range 3,510 to 5,265 (£ 20%)
Source countrange 230,254 to 345,381 (+20%)

o Clomper [2Sep 2212
TeWer U Date




Designer and Manufacturer

LUDLUM MEASUR

of
I . 501 Oak Street
Sc'e"‘:::‘s’;:r:;':::s‘"a' CERTIFICATE OF CALIBRATION ¢ »as 5404

Sweetwater, TX 79556, U.S.A.

EMENTS, INC.

(] 10744 Dutchtown Road
865-392-4601
Knoxville, TN 37932, US.A.

CUSTOMER  ENVIRACHEM INC. ORDER NO. 20229075/396000
Ludlum Measurements, Inc. Model 2221 Serial No. Y 7502
Mfg. Ludlum Measurements, Inc. Model 44-10 Serial No. pf / 57) 757
Cal. Date 29-Aug-13 Cal Due Date 29-Aug-14 Cal. Interval 1 Year _ Meterface 202-159
T. 75 °F RH 45 % Alt 702.8 mm Hg

>heck mark @pplies to applicable instr. and/or detector, IAW mfg. spec.
Instrument Received @/

Within Toler. +-10% [] 10-20% [_] Out of Tol. B{Requiring Repair

[ Meter Zeroed (] Background Subtract M
[/ Reset ck. [/ Window Operation

[ New Instrument

[/ Mechanical ck.
4 FIS Resp. ck

(] Other-See comments
nput Sens. Linearity

[y Geotropism

[s4 Audio ck. (] Alarm Setting ck. 4 Batt. ck. (Min. Volt) 5.0 VDC
[Z]/Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold
nstrument Volt Set Comments V Input Sens. Comments mV Det. Oper. _Comments V at Cavmm mV Dial Ratio 100 = 10 mv
&7 HV Readout (2 points) Ref./Inst. 500 / SUS’ V Ref/Inst. 2000 / lq 9 Z ,
COMMENTS:
Peak settings Gross Counts Model 2221 currently set
High Voltage: 1337v 1500v for gross counts
Threshold dial: 642 100 (10mv) High voltage set with detector
Window dial: 40 n/a connected.
Window Position: "IN" "ouT"
Resolution for Cs137: =1uCi 12% Firmware:26-10-27
Cal with a 50ft. cable
3amma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
( REFERENCE INSTRUMENT REC'D INSTRUMENT
“ RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1000 400 Kcpm Hoo Yoo
X 1000 100 Kcpm [OQ /oo
X 100 40 Kcpm yoo Yoo
X 100 10 Kcpm /20 (>
X 10 4 Kcpm Y0 Yo
X 10 1 Kcpm /22 (90
X1 400 cpm Yoo U
X1 100 cpm /0 {OD
*Uncertainty within £ 10%  C.F. within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
digital , Log
teadout 400 K cpm L0 %5 o) HOO>3 g/ |Scale 500 K cpm SOk ook
40 K cpm ( Hoo < 50 K cpm S (C SO )
4 K cpm Yoo _/ Yoo / 5K cpm S )( S 2
400 cpm Yo ( Yo ( 500 cpm __SLoGan SO
40 cpm ¥ | ¥ / 50 cpm So’¢C Sv %
Jdlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of
‘her Intemational Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.
he calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-1963
Reference Instruments and/or Sources: [Joss [J2so [J720 [J734 [J781 [J1131 [J1e1e [J1e9s []5105 [Js717c0 []s719c0
[(Jeosas [J7087 [J73410 [JEs51 [JEss2 [JG112 [mses []s-304 [Js-1054 [JT-304 []T87e [JT10081 [JT10082 [ vos2
"~ Alpha S/N [J BetaS/N [J Other
|y m 500 SN 23827( Oscilloscope S/N &4’ Multimeter S/N 70602489
Calibrated By: — y N Date 29~ Aoq-—/ >
Reviewed By: W \-A pate _ 0P v:) \3
This certificate shall not be reoroduced except.in full. without the written aporoval of Ludlum Measurements Inc [ ACInst. T 1 Paccad Nialortric (Hi_LDAR and ~antinein, Tams 1



Designer and Manufacturer
l of

Scientific and Industrial
Instruments

LUDLUM MEASUREMENTS, INC.

501 Oak Street [J 10744 Dutchtown Road
325.235-5494 865-392-4601

Sweetwater, TX 79556, U.S.A.  Knoxville, TN 37932, US.A.

Bench Test Data For Detector

Detector 44-10

Serial No. P£ /50787

Customer ENVIRACHEM INC.

Counter 2221 Serial No. /4 ZS’O 2
Count Time (Q,Be (<
Other

Order#. __20229075/396000

Counter Input Sensitivity / O mvV

Distance Source to Detector

High Isotope  A1-< ‘// Isotope
Voltage Background Size () 7 Size

Isotope Isotope
Size Size

4o | b Ho78

140 | /0 529

¥ SO0 | 7?7 Q9BS

Isgo | 773 9493Y

lao | &/% [0S

[0S0 | 944 109572

N

/

A . o #,l\/
Signature ue A
(&

|97
FORM C4A 02/26/2013 Page of =

Date 29 '-Au,og (3
1

- Senvine Tha Niclear Indiictns Rinro 1R -
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= SPECTRUM TECHNIQUES, L.L.C.

= 106 Union Valley Road
Oak Ridge, TN 37830
Tel: (865) 482-9937 Fax: (865)483-0473
Email: sales@spectrumtechniques.com
Web; www.spectrumtechniques.com

R a4 B & f/ P s | o &
@ertificate of Calibration
Radioactive material, Limited Quantity NOS UN2910,
Exempt Quantity 10CFR30.18, BS 5288/C11111
This source has been calibrated using a HPGe detector whose efficiency was
established with the NIST traceable mixed riuclide standard SRS: 80899-854.

The stated activity is the weighted average of the measured gamma lines with
ani estimated uncertainty of 5%. The source is of sealed construction and wipe tested.

Radionuclide: Cs-137
Half-Life: 30.07 years

Decay Constant: 0.02305

Serial Number: 808131

Calibration Date: August 8, 2013 Activity: 0.946 uCi. 35,002 Bq.
Photon Energy (keV) Intensity (%) Emission Rate (sec-1)
661.66 85.1 29,787
Gertified by: Ragern K. Stevens Date: August8, 2013
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Instrument Daily Source Check

Gamma (50' Cord)

Project/#:

Rad Scoping Surveys, Treasure Island / 07204.0006

Instrument #: 2221/ 147502 11-Sep-13
Cal. Date: August 29, 2014 Source Type: Cs-137
Probe #: 44-10/ PR150787 808131
Ranges 3ackground: 3,510 cpm to cpm using + 20%
Source: 230,254 cpm to cpm using £ 20% High Voltage (if applicable): 1150
Date / Time Source Background HV SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
Auagzers (296051 | 944920 |isoo Dk | Dot POV KSTRN
Upeyzeia [A90150] 4387 |i502, Sat | Sod a1 e P.id.
Ufrzoin | RI384 | 43289 |83 b | Sed | D un. /
Gyzyzoialisaann] 433l [ 1gea S A Pl /
Q24 1201 3289301 | 4204 [ 1503 Sed | Sok ; N /
Qzspas?22@s7] 4282 | 180y Sk | 2at R R /
QualalzoaryGd | 9414 | 1609 fot | Sak 4 P.ln- /
Q) (2 N2HLIR | oo | 150k Za | Sad K| R\ /
Q20 (203D 4425 | o3 - | &4 NEE S XY //
~ /
~ /
) i /
Z /
- /
P Vi
~ L /B
P /
2 /
(o /
L
P /
~ /[
A /
~ /
/
/
e /
il /
e /
Lz L
Completed By: Date: _@g £ /’ A rQﬁ)/j
Reviewed By:

Date:




ITSI 8

Instrument Daily Source Check Type: Gamma (50' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/ 147502 Setup Date: 11-Sep-13
Cal. Date: August 29, 2014 Source Type: Cs-137
Probe #: 44-10/ PR150787 Source SN: 808131
Ranges 3ackground: 3,510 cpm to 5,265 cpm using £ 20%
Source: 230,254 cpmto 345,381 cpm using + 20% High Voltage (if applicable): 1150
Date / Time Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
1077203 12916,70 | 4315 1503 | 8.7  [Sodt | Sad 018 AR
1972113 1287367 Hi1zo [isob | 5,8 [Suf | Saf Mg BAD
13 113 (22806 4209 ey | 854 | § i - Bl
007413 (383 Y40x  1sod] 54, [ | € Ko DN, /
I01B1(3 (AR 488 (o] s, [ | .C S | Paa. /
D90l R0l 378 [y, 81, | S [ L K S\ /
opopa (92108l deos [ imos| 83, | A A < | Do /
s (09915 “een | res! 850, il + | P /
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Instrument Daily Source Check Type:  Gamma (50' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/ 147502 Setup Date: 11-Sep-13
Cal. Date: August 29, 2014 Source Type: Cs-137
Probe #: 44-10/PR150787 Source SN: 808131
Ranges 3ackground: 3,510 cpm to 5,265 cpm using + 20%
Source: 230,254 cpmto 345,381 cpm using £ 20% High Voltage (if applicable): 1150
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
11/4/2013 287,182 4,514 1505 5.6 SAT Sat N/A PW
lYsjr3 1290903 4239 | 1ge™| K.2o | ~ - ,j, By,
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Instrument Daily Source Check

Type: _ Gamma (50' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/147502 Setup Date: 11-Sep-13
Cal. Date: August 29, 2014 Source Type: Cs-137
Probe #: 44-10/ PR150787 Source SN: 808131
Ranges 3ackground: 3,510 cpm to 5,265 cpm using £ 20%
Source: 230,254 cpmto 345,381 cpm using £ 20% High Voltage (if applicable): 1150
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
B3R S/ UZ0S | Lo 0 Sat | Aot A L)
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Instrument Daily Source Check Type:  Gamma (50' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/147502 Setup Date: 11-Sep-13
Cal. Date: August 29, 2014 Source Type: Cs-137
Probe #: 44-10/PR150787 Source SN: 808131
Ranges 3ackground: 3,510 cpm to 5,265 cpm using £+ 20%
Source: 230,254 cpmto 345,381 cpm using + 20% High Voltage (if applicable): 1150
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments i
1/2/2014 285,601 5,222 1507 5.9 Sat Sat N/A P.W. /‘I
Y
el i
/
L7
Vdha 7
/ //
e s / -
A L/
/ //
Completed By: D L\ OsLs Date: 2_i2 [ﬁ i 4 7
Reviewed By: beain, Date: Y M D]
Nk i -




TSI GEENS
SCALER INITIAL SETUP SHEET Gamma (50' Cord) [CiBlus celis forinpug__]

Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006 Setup Date: 12-Sep-13
Instrument / SN: 2221/ 147504 Cal. Due:  29-Aug-14 Source Cert. Date:  08-Aug-13
Probe Type/SN:  44-10/PR125434 Cal. Due:  29-Aug-14 Source SN: 808131
Technician: P. Wells Surface Emission Rate: 2,100,120 particles/min
Location: Trailer Source Type: Cs-137
HV Check/Setting: 1150

1. Total Background Counts observed:
Chi-squared Calculations Background Count Time: 1 minutes
Source/Sample Count Time: 1 minutes

5,060 Average Counts = 4777.3 counts

4,787 Average Count Rate = 4777.3 cpm

18 4,755

19 4,751
20 4,726

2. Total Source Counts observed:
Chi-squared Calculations

1 237,411

2 238,975

3 240,660

4 240,704 Average Counts = 241,378 counts
5 240,914
6

7

8

!

|

242,057 Average Count Rate = 241,378 cpm
242,174
242,335
9 241,913
241,910
42,795
12 242,990
13 239,804
14 242,060

|

:

Bkg count range 3,822 to 5,733 (£ 20%)
Source countrange 193,103 to 289,654 (£ 20%)

. oA Q&Nw” |2 S2p 2005
Thchrical Rovipher I Datd




Designer and Manufacturer

of
M Scientific and Industrial
Instruments

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.

501 Oak Street {T] 10744 Dutchtown Road

325-235-5494 865-392-4601
Sweetwater, TX 79556, U.S.A. Knoxville, TN 37932, US.A.
CUSTOMER  ENVIRACHEM INC. ORDER NO. 20229075/396000
Mfg. Ludium Measurements, Inc. Model 2221 Serial No. I« 7soy
Mfg. Ludlum Measurements, Inc. Model 44-10 Serial No. pk }’LS %3%
Cal. Date 29-Aug-13 Cal Due Date 29-Aug-14 Cal. Interval 1 Year  Meterface 202-159
Zheck mark @pplies to applicable instr. and/or detector IAW mfg. spec. T. 75 _°F RH 45 % Al 702.8 mm Hg

[} New Instrument

[ Mechanical ck.
[/ F/S Resp. ck

Instrument Received

4 Meter Zeroed
[/ Resetck.

[LfWithin Toler. +-10% [] 10-20% [} Out of Tol. [ Requiring Repair [ Other-See comments

(] Background Subtract
[f Window Operation

[ Input Sens. Linearity
[y Geotropism

[/ Audio ck. [] Alarm Setting ck. [y Batt. ck. (Min. Volt) 5.0 vDC
[ Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mv
nstrument Volt Set Comments V Input Sens. Comments mV Det. Oper. Comments V at Comlm&b mV Dial Ratio 100 = 10
(7 HV Readout (2 points) ~ Ref./Inst. 500 497 V  Ref/inst. 2000 | 2810 v
COMMENTS:
Peak settings Gross Counts Model 2221 currently set
High Voltage: 1080v 1350v for gross counts
Threshold dial: 642 100 (10mv) High voltage set with detector
Window dial: 40 n/a connected.
Window Position: "IN" "ouT"
Resolution for Csl137: =1luCi 9.9% Firmware:26~10-27
Cal with a 50ft. cable
Mw&#‘@f{“ﬁ) F e
3amma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1000 400 Kepm doo AT
X 1000 100 Kepm [©D {90
X 100 40 Kcpm Yo 17
X 100 10 Kepm j29) [IsTe)
X 10 4 Kcpm Yoo Hoo
X 10 1 Kcpm (D oD
X 1 400 cpm Yo Yoo
X1 100 cpm {(Op Jo5)
*Uncertainty within £ 10%  C.F. within + 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING?* CAL. POINT RECEIVED METER READING*
gg\?éut 400 K cpm Hovto H o220 o) lé%gle 500 K cpm SUO Kk SO
40 K cpm Yoor Hooe ¢ 50 K cpm So (
4 K cpm Koo ) Wwo 5K cpm S p S ;
400 cpm Ko / do ( 500 cpm SVOC, v~ Suo Cay
40 cpm e L 7 ) 50 com So 'y So ¢

udlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of
ther International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.
he calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANS| N323-1978

State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [ Joso [ J2s0 [ J720 [J734 []781 [J1131 [J1ete [J1eee []5105 []s717co [ ]s71eco
[Jeosas [J70s07 [J73410 [JEss1 [JEss2 [J G112 [Jmses [Js-394 [ ]s-1054 []7-304 []7ere []T10081 []T10082 []ves2

[ Alpha S/N

[J] Beta S/N

[ m 500 SIN

[J Other

Calibrated By:

[ Multimeter S/N 70602489

Date

26-Avgt>

Ao

Reviewed By:

238275(_ {7 Oscilloscope S/N
[¢ > C»e—»\AD

A

ol

Tl mmdifimnka aleal mat e rnarndiand Aveant in fll

swithat the writtas annrnoal of 1edloes Ma.

mAnte Ina

Date 30A L\
)

[ AC Inet T 1 Panand Minlanbea (LE Oady aea ~- o v -




LUDLUM MEASUREMENTS, INC.

Designer and Manufacturer
of 501 Oak Street [] 10744 Dutchtown Road
Scientific and Industrial 325-235-5494 865-392-4601

Instruments Sweetwater, TX 79556, U.S.A. Knoxville, TN 37932, US.A.

Bench Test Data For Detector

Detector 44-10 Serial No. P Q (LSY>Y
Customer ENVIRACHEM INC. Order #. 20229075/396000
Counter 2221 serialNo.__ [Y 250 Y Counter Input Sensitivity /0 mv
Count Time LO >ec Distance Source to Detector &(4740&
Other
High Isotope &-’ 24/ |sotope Isotope Isotope
Voltage Background Size -0, 4,2! Jep Size Size Size
J00 | leb2 ¥sel/
[ LSO 702 3333
1200 | 70 3079
¥ [DS0 726 [0/6S

|4 | 7% /ol 36
[4sV 757 /0 25¥
(S|  [Pr0 |2/70

Signature <Z> W@f‘ Date 72 q—*AU 9 [>

v

OCmncmidomnrs Tha AMuoalamac lndiiaba: Qlana 402N

FORM C4A 02/26/2013 Page ?/of 2’
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=== SPECTRUM TECHNIQUES, L.L.C.

EECSTECE
S ET i aes=wFeEs 106 Union Valley Road

Oak Ridge, TN 37830

Tel: (865) 482-9937 Fax: (865)483-0473
Email: sales@spectrumtechniques.com
Web: www.spectrumtechniques.com

- g®e . A T2 i ) -
@ertificate of Calibration
Radioactive material, Limited Quantity NOS UN2910,
Exempt Quantity 10CFR30.18, BS 5288/C11111
This source has been calibrated using a HPGe detectar whose efficiency was
establishied with the NIST traceable rixed huclide standard SRS: 80899-854.

The stated activity is the weighted average of the measured gamma lines with
an estimated uncertainty of 5%. The source is of sealed construction and wipe tested.

Radionuclide: Cs-137

Half-Life: 30.07 years
Decay Constant: 0.02305

Serial Number: 808131

Calibration Date:  August 8, 2013 Activity: 0.946 uCi. 35,002 Bq.
Photon Energy (keV) intensity (%) Emission Rate (sec-1)
85.1 29,787

661.66

Certified by: .‘Rage‘c F. Stevens Date: August 8, 2013
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Instrument Daily Source Check

Type: __Gamma (50' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/147504 Setup Date: 12-Sep-13
Cal. Date: August 29, 2014 Source Type: Cs-137
Probe #: 44-10/ PR125434 Source SN: 808131
Ranges 3ackground: 3,822 cpm to 5,733 cpm using + 20%
Source: 193,103 cpmto 289,654 cpm using + 20% High Voltage (if applicable): 1150
Date / Time Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
ANZo(DP2Y42UST| Ny I35 | 8.9 (%04 | Sat JORT=Y PAD.
Apbizod|2N4ei | Bosq 13831 5.9 [Nt [t O O -
AuGizers D3ad | Sod7  [36a| 59 [t | et ATINY
A 1z3g20m 23991 SIRY [ 1268] 8.8 |2 | Sak A B (A
Qe 1a 229587 Y95 |9a85 | S8 |Sod | Sad L Dia.
QS 2941206 4371, | 13800 S8 [Sob | Sab 4 By
Qy21,203 1234195 | L1 | 135,] 88 [Seb| Sod 4 DARY
' (4055 Ufp2 ) 11387 S @ [Sad | Sad - Pl
Q3orzais|23D3] 4298 [(Be4] S | A | Sai - P> —
e -
e /
Pzl /
/
el A /o
P /
el VA
Pt /
A /
A /
el /
e /
Pl /
L~ /
aa /
d /
e /
P i
/
Completed By [~ ff( LZZZA Date: /%,{ [, 2013

Reviewed By:

Date:
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Instrument Daily Source Check

Type: Gamma (50' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/147504 Setup Date: 12-Sep-13
Cal. Date: August 29, 2014 Source Type: Cs-137
Probe #: 44-10/ PR125434 Source SN: 808131
Ranges 3ackground: 3,822 cpm to 5,733 cpm using £ 20%
Source: 193,103 cpmto 289,654 cpm using £ 20% High Voltage (if applicable): 1150
Date / Time Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
(zord LM390S | 4850 UasHd | 8.1 sk | Sef 208 RIRY
I/2/13 [239023| 4760 [13§7 | §.&8 (St | Sot MA LAY
s 238173 9497 liagn [ 89 [ L | § - Pan.
012012 DYran] 9832 s s [S | & L 1™y
lo18( 1> Ddordes| 4310\ [1287] 59 | N Ko AT
1019 13 [238enB] 4aiR [wks1] 8.7 | L { 4 P
lopopa (MO | 4SOR RN, 8.7 4 4= - .
05,3 laddza3| Sok| | wsn]| 873 | A L DA
10)1L)r RSBl Dot | 1387 817 | -+ NE P,
oy Baoed | 8193|1287 8.7 | A Ry ~_ P
oy eslaqyrae] agn lasnf g9 | | 4 L Pw.
1012113 B3ee 1] 47997 as7] .7 [ b L 2 Py
iorzzn3 [A496a3] Y847 113K | K. ~ - - D). /
101231 (3 [agss|  4adz 1368 5.7 [ - P, /
o 7ol 481, [1388] 8.7 _ N 4 RIRY /
128113 1139640 431 1130 8.1 L L -1 DAY /
129 354 4oz [1sR] .1 |1 4 X D). N/BA
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Completed By: JEEN Date: 10§31 1R
Reviewed By: _</ L S N— Date:
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Instrument Daily Source Check Type: __Gamma (50' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/ 147504 Setup Date: 12-Sep-13
Cal. Date: August 29, 2014 Source Type: Cs-137
Probe #: 44-10/ PR125434 Source SN: 808131
Ranges 3ackground: 3,822 cpm to 5,733 cpm using + 20%
Source: 193,103 cpmto 289,654 cpm using £ 20% High Voltage (if applicable): 115
Date Source | Background HV BAT Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
11/4/2013 239,907 4,569 1358 5.7 SAT Sat N/A PW
W53 12435030 993 | 1358l s5.7 |1 N N P
Uk |13 5 Sos [i3se] 81 | A 3 A “PAD.
W7 AYALLL 4749 | (2s@ 87 | . AN
WA N 93983 4z [zl 5.7 [ 4 DY,
> Q5099 4043 | 13s4] S | ~ ARE
Ny B40918| 4420 | 1367 1o 1 | A ~ A
Wiapx olof 4 11380 g | ~> ~ 3 . AN
Npdi3 BAGRYl] 994« | 1350 1p.1 | NN ~ AN
s BR0a1s] 4die [ 130 1. 4 L RN /
e s 9quad] 4440 13h Lo | ~t A, /
g 239949 4334 [1389] L, ) - -~ | L. /
1y2o) (2 2UO | dRaA | BB 1o | 4 g D). /
120 =0 | Yool 138g] ). | N - EYRY /
T t P
IWzzua |sgeq] Y4472 | 1280 .o | L ~ Bl /
ilyz OIP! 4849 |[13s@) Jo. o0 N N— ~ L)) /
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Completed By: _ L MA Date:
Reviewed By: M/} Date:
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Instrument Daily Source Check Type: __Gamma (50' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/147504 Setup Date: 12-Sep-13
Cal. Date: August 29, 2014 Source Type: Cs-137
Probe #: 44-10/ PR125434 Source SN: 808131
Ranges 3ackground: 3,822 cpm to 5,733 cpm using £ 20%
Source: 193,103 cpmto 289,654 cpm using + 20% High Voltage (if applicable): 1150
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments . |
/a3 [ 999081] 498 [i357 [ 0.0 [Sof | Saf [wyn | Dy /]
: 22693 | 98¢0 7[13517] .0 | £ Pad. /
2p412 AR5383] 4180 [1387] 1,.0 — = Pw. /|
2R ARD] 4827 [ 13 10.0 | ~ ~ _‘SLQ
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Zpa P3Rsal 80791260 & .Q Pan.
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2\ m ARl 4940 |1sx]| 8.9 ~1 ~- ] S | P
Rlep3lenod| So23d | Ix 2.9 | | P
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Completed By: ( ¢ Vg Q M Date: ’/ 2 2L 96
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Instrument Daily Source Check Type:  Gamma (50' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: | 2221/147504 Setup Date: 12-Sep-13
Cal. Date: | August 29, 2014 Source Type: Cs-137
Probe #: 44-10/PR125434 Source SN: 808131
Ranges 3ackground: 3,822 cpm to 5,733 cpm using + 20%
Source: 193,103 cpmto 289,654 cpm using + 20% High Voltage (if applicable): 1150
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
1/2/2014 238,777 5,527 1358 5.8 Sat Sat N/A P.W.
=
/ =
e u
; / /
]
| / //
i LD/ e u// &
/ 4 ,/ /
i /// //
7 & 7
A //
/
Completed Byr:—bqa(\ \z(0VS Date: D1
Reviewed By: o [ /ea,\c}, 2" Date: 24 " Mac'2D]H
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SCALER INITIAL SETUP SHEET Gamma (Colled Cord)

Project Name / No: Rad Scoping Surveys, Treasure sland / 07204.0006
Instrument / SN: 22211147512 Cal. Due:  21-Aug-14
Probe Type/SN:  44-10/RN198768 Cal. Due:  21-Aug-14

Techniclan: J. Wells
Location: Traiier

1. Total Background Counts observed:
Chi-squared Calculations

Setup Date:

Source Cert. Date:
Source SN:

Surface Emission Rate:
Source Type:

HV Check/Setting:

Background Count Time:

4,540 Source/Sample Count Time:

4,553
4,668
4,889
41
4,734
4,730
4,686
4,569

10 4,488

11 4,257
124204

13 __4619
14 4,323
15 ___4478
16 ___4,405
17 ____4,464

18 ___4 464
19 ___ 4,500

20 4,323

CRANDO B WN =
'
Y]

2. Total Source Counts observed:
Chi-squared Calculations
97,912
08,444
98,437
98,614
98,776
97,881
98,383

98,929
99,102
58,604
11 99,073
98,416
98,360
14 8,638
15 08,828
99,405
98,662
9,001
298,323
09,058

NN NN

N

NN

OCONDOIGOHEWN -

=
o
NN

-
N

-
@

-
~
inolng

-
©
aina

N
(=]
IIX

Bkg count range 3,625 to 5,438 (£ 20%)
Source countrange 238,914 to 358,371 (+ 20%)

Average Counts =

Average Count Rate =

Average Counts =

Average Count Rate =

)rwxaa»o-—ef y %Lolg

Techia Rbews! |

'Blue cells for Input]

28-Aug-13
08-Aug-13
808131
2,100,120  particles/min
Cs-137
1150

1

ST yeres

minutes
minutes

4531.8 counts

4531.8 cpm

298,642 counts

2

98,642 cpm
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SCALER INITIAL SETUP SHEET

Gamma (20’ Cord) I ZBIue cells forlneug |

Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006 Setup Date:  28-Aug-13

Instrument / SN: 2221/ 147512
Probe Type / SN: 44-10 / RN19768
Technician: J. Wells
Location: Trailer

1. Total Background Counts observed:

Chi-squared Calculations
1 4 527
2 4,700
3 4,790
4 4,651
5 4,669
6
7
8
9

i

4,857
827
4,805
4,822
10 4,929
5,042
12 4,940
5,079
14 4,994
15 4,998
5,260
5,507
18 5011
19 5,204
20 5,185

L
|

i

l

2. Total Source Counts observed:
Chi-squared Calculations
298,265
299,943
299,920
301,333
299,187
300,808
300,526
300,556
301,474

10 300,214
11 301,433
300,407
300,938
300,552
301,034
16 300,894
17 300,573
301,493
19 300,359
20 301,430

feh

|

u

[,

i

.

Bkg count range 3,952 to
Source count range 240,454 to

Cal. Due:  21-Aug-14 Source Cert. Date:  08-Aug-13
Cal. Due:  21-Aug-14 Source SN: 808131
Surface Emission Rate: 2,100,120  particles/min
Source Type: Cs-137
HV Check/Setting: 1150

Background Count Time: 1 minutes
Source/Sampie Count Time: 1 minutes
Average Counts = 4939.9 counts
Average Count Rate = 4939.9 cpm
Average Counts = 300,567 counts

Average Count Rate = 300,567 cpm

5,928 (+ 20%)
360,680  (x 20%)

/b"\cc‘wp@.’

TecHEA BReyA"

| f/igﬁ 793



{

j Designer and ";;“"““‘“’"’ LUDLUM MEASUREMENTS, INC.

' “ Seientific and tndustrial : 501 Oak Street [T] 10744 Dutchtown Road

l Remging CERTIFICATE OF CALIBRATION 3¢ o4 eys bioly i

1 Sweetwater, TX 79556, USA. Knoxville, TN 37832 USA

| CUSTOMER  ENVIRACHEM, INC. ____ ORDERNO. 20228596/395727

i 3 Ludium Measurements, Inc. Mode| 2221 Serial No,

. — n Measy -5 ‘ " eriaiNo. \M\ASNY
| Mg Ludlym Measurements, Inc. Mode! 44-10 Serial No. Q NSNS

: Cal. Date 21-Aug-13 Cal Due Date 21-Aug-14 _Cal.interval _ 1Year Meterface 202-159
| Check mark fg&ppﬂes to applicable instr. and/or detector IAW mfg. spec. T, 75 *F RH_ 34 % AR 7038 mmHg

[ New instrument

instrument Received [T Within Toler. +-10% [} 10:20%

Outof Tol. [} Requiring Repair

{1 Other-See comments

i Mechanical ck. v Meter Zeroed | Background Subtract I\ Input Sens. Linearity
| f FISResp.ck Iy Reset ck. ¥ Window Operation iy Geotropism
| iy Audiock ["1 Alarm Setting ck. i Batt ck. (Min.Voity 44 VDC
i} Calivrated in accordance with LMI SOP 14.8 rev 12/05/89. [ Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Instrument Volt Set _Comments V' Input Sens. Comments mV Det. Oper, Comments V at Comments mV H‘:le ls!ggi‘g w0 = 10 il
7 HV Readout (2 points) Ref/nst. 500 R\ O V Ref/inst. 2000 T \a&Y v
COMMENTS:
Peak (Coiled} Gross(Coiled) Peak(20') Gross(20") Firmware: 2861027
High Voltage: 870 V¥ 1150 v 980 v 1350 v
Threshold dial: 642 190 (10mwv) 642 100(13mv)
Window cial: 49 n/a 40 n/a
Window Position: "IN® "ouT"” "IN "ouT"
Resolution for Csl37: =10.37% n/a ~11.17% n/a
OL checked but not set. Threshold dial 100 = 13 mV with 20' cable.High voltage set with detector
connected.Mcdel 2221 currently set for gross counts using coiled cable.Calibrated with coiled cable.
Gamma Calibration. GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
. —— __400kepm W00 S LEC N—
XK 100kcpm E— ' oo BEETS - S
x100 40kcpm __S\ov ... TN
B s __ 10kepm _\pe R DY -
N ;¢ : 4k et e REVT . - My
__x10 4 1kcom . \ow NSO »
- . ’ 400cpm _Mos = 25
R —— 00cpm — Ab - 00
“Uncenainty within  10%  G.F. within 2 20% . ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING| CAL. POINT RECEIVED METER READING*
Réadost ___ 400kepm SBe _ SoOkepm =N (qm.  _Savlie
40kepm_ ___ 50kepm_ ml X0 {
___ “4kepm . Skepm S ]L
___400cpm 500cpm s \ ke
____ 4Dcpm_ _50com A N\ 50 .

Ludiurm Maasuremants Inc. cartifies that the above instrument has been

bie lo the National Inutmal‘SImdandsmTwnmiow of 1o the calibration facdities of
oitier Inlematonal Standards Organization members, or have baen derived from accepled values of natural physical constants or have been derived by the ratio type of calibration techniques

State of Texas Calibration License No, LO-1963

The calicration system confoims fo the reguirements of ANSIUNCSL Z540.1-1994 and ANSI NZ23-1978
Reference Instruments and/or Sources: | ose [ 280 B 720 [ 734

781 [ 1131 []ms [J1eee [ 1s10s [_|sri7co [ ]s71sco

[Tlsosas [ 70887 [ 173410 | jESST [ | ES52 Deﬁz 7l M585 [’jsasu [T)s-1054 [_J 1308 [ 787 | T10081 [ 70082 [ |vese
[} MphesiN ] BetaSMN [T] Other i e N
¥ m 500 8N 63893 7] Oscilloscope SIN o5 [ Muttimeter SIN 93870637

_Date AN-PweNy
___ Date Z\Qw:j\z___

Calibrated By:

Reviewed By:

This cerificate shall nol be reproduced except in full. withoul the wrtten approval of Ludium Measuremenis, inc,

ACInst || Passed Dielectric (Hi-Pot) and Continuity Test |
FORMC22A 0212612013 Page  \__ df i

Ooly | ] Faited:




LUDLUM MEASUREMENTS, INC.

I Designer and Manufacturer
of 501 Oak Strest [] 10744 Dutchtown Road

Scientific and Industnial 325-238-5404 865-302-4601
Ingtruments Sweetwaler, TX 70556, USA Knoxville, TN 37932, U.S A.

Bench Test Data For Detector

Detector 44-10 _ SerialNo. @ \N63

Customer ENVIRACHEM,INC. _ Order#. _ 20228596/385727
Counter 2221 Serial No._\\\ARNQ Counter Input Sensitivity 10 my
CouniTime b Sereads . _ Distance Source to Detector  __ S\ (% e ¢ B
oter S \edreom Qlikeroed v LoNed wuve, S
High lsotope PNewam\ lsotope  Isotope  lsotope
Voltage Background Size 2o Vol Size ) Size Size
= I = =0 _g..\__pi-.\. L —— ‘ e —
NOw | 666 WY I A .
_N\oSo | Now L GaEW ; S _ |
o L o | Neeny | = [ B
NG TORNIILL. 2 - NI (1) | P Pe— N
_N\3pb N3G ANS6 | S e
e (23 \ooNG i ] . :
X o SEey ] Ao N | _ o)
NS0 Rene . NWHES . . B "
- | - — 4 ) - ——— s
| 4 S sl R
i A = —————t— — =—————
| S N
s ! ' L = SIS || MU S
| | ]
o | 1 - | |
e er— _1 E— ARSI ll, S ——— .
" |  — ————— s — e
PR S S | ] ———_—

SRRSES — s .
s = - = SRR v -
[ !l = [ — B 1

Signature &m)m . o bee ANPuwweny

FORM C4A 02/26/2013 Page Qo R e Serving The Nuclear Industry Since 1962 e



LUDLUM MEASUREMENTS, INC.

Designer and Manufaciurer
I“ of 501 Oak Street || 10744 Dutchtown Road

Scientific and Industnal 3252365494 865-392-4601
Instrumants Sweetwater, TX 79655, USA  Knoxvile, TN 37832, USA.

Bench Test Data For Detector

Detector ~  44-10  SeralNo. QWNaNGY

Customer ENVIRACHEM, INC. Order# _ 20228586/396727
Counter 2221 Serial No. \\\™ S\ — Counter Input Sensitivity . mv

CountTime & SCrands . Distance Source to Detector SwClece
other _ QN pean  ©er€hrmed. A ™YW Dot it

High Isotope D\ WA\  Isotepe  Isotope _ sotope
Vollage Background Size ~p MNgal, Size Size ‘ Size
ase | Ao | yewd) | - L )
\3os | WA | Noods | e
> \ase | 6N NSNS - T
NSNS S X~ L S . . '
WMNge | Qe | ovaawy | e
§ | g
JEE— wa—_— 1 - e
I . B
J . 55 S ! o .
ot ]- e
R, . L | )
! a
T ————— _‘_"--__".L _‘Il — _— -
- ___l N (—— F ERRTIPES. —
| ] |
— | | |
— e Bp— L
———— T . S S— | .
Sigmwww_ : : ! Date N Ame\3
FORM C4A 027202013 Poge D of 7\

o Serving The Nuclear industry Since 1962 o



tin

ll‘m

SPECTRUM TECHNIQUES, L.L.C.

E=Es-_EE:fCEE
- S ERER 106 Union Valley Road
Oak Ridge, TN 37830
Tel: (865) 482-9937 Fax: (865)483-0473
Email: sales@spectrurntechniques.com
Web: www.spectrumtechnriques.com
Tertificate of alibration
Radioactive material, Limited Quantity NOS UN2910,
Exempt Quantity 10CFR30.18, BS 5288/C11111
This source has been calibrated using a HPGe detector whose efficiency was
establishied with the NIST traceable riixed riuclide standard SRS: 80899-854.
The stated activity is the weighted average of the measured gamma lines with
an estimated uncertainty of 5%. The source is of sealed construction and wipe tested.
Radionuclide: Cs-137
Half-Life: 30.07 years

Decay Constant: 0.02305
Serial Number: 808131

Calibration Date: August 8, 2013 Activity: 0.946 uCi. 35,002 Bq.

Photon Energy (keV) intensity (%) Emission Rate (sec-1)
661.66 85.1 29,787

Gertified by: Rogen K. Stevens Date: August8, 2013
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Instrument Daily Source Check Type: _Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/ 147512 Setup Date: 28-Aug-13
Cal. Date: August 21, 2014 Source Type: Cs-137
Probe #: 44-10/RN19768 Source SN: 808131
Ranges 3ackground: 3,625 cpm to 5,438 cpm using + 20%
Source: 238,914 cpmto _ 358,371 cpm using £+ 20% High Voltage (if applicable): 1150
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
9/9/2013 301,758 5,430 1150 6 Sat Sat N/A P.W.
9/10/2013 295,769 5,047 1148 6 slf Sat ~L P.W.
9/11/2013 300,630 4,736 1149 6 e Sat 4 P.W.
9/12/2013 298,837 4,896 1150 6 :\l/ Sat N P.W.
Quityzoiz | 301980] 4Ll | y4qa | 89 | + 4 4 P.w.
Apyzors] 29MUNg <833 | pso| 8§ [ 4 | St < DR
c\l'i%!zol:s 297509 s P 14 &9 ~- 2y Nz PN
Q) %zolal299939  4UN [uso| S8 | A | o4 + PAD.
Uzn2013 1293804 | 4524 | kol 59 | | Sad 4 P,
%zq',zm 329800 Yozy [ngo| 5.9 4| Qb A IS
qosp2013[ 297701 4271 [usol| ga | | Sat N P
Quale 120032084 | 41258 |j1so | &8 | Soct - D\p
Q8 zor33099¢al 9108 [US0] 837 [ o Sod R Do, /
(30)zor=29¢a10] 454l [wsa] €7 [ 4 | Sod K DL //
el PSR/
il - 7 -
L~ /
e /
P //
B 6 /
— 1 / -
/
el /
T /
[ /
— /
Pk 4
Completed By* Date: Lk (23
Reviewed By: Date: f o,-f snls

)
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Instrument Daily Source Check Type: Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/147512 Setup Date: 28-Aug-13
Cal. Date: August 21, 2014 Source Type: Cs-137
Probe #: 44-10 /RN19768 Source SN: 808131
Ranges 3ackground: 3,625 cpm to 5,438 cpm using + 20%
Source: 238,914 cpmto 358,371 cpm using + 20% High Voltage (if applicable): 1150
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
107172013 [2e00tec) | 4733 | NSO | 8.7 Sod Sa4 A a P
(072/13  [295296] 4730 sz | &2 Sedk | Cof N/ HAQ
1042 118 2949a17] ULss usz| %9 | $ S :%: Prn.

3 298083 4736 lpnsi | 8.9 [ S P, /
161> [sa70s1] 4g49 | 11so0] 5% | .C L - | Do /
a3 (292798 118 Twsy | 1,2 [ .{ £ < B). /

o3 o] AN | ukal ..ol A L 4 [ ™. /
opsts SR | 4997 [ usal g9 [ L | N D /
29 S1a( | ny4a] .7 sl :t DA /

ﬁoi ;Ziig ﬁam 233 | W83 5.9 - XY /
olUBSRaAia] YoB( [11DR] Sa,] A A 4 Py /
1012113 [996887| H€od |\WS3] 5.7 | i N N- W /
O3 [ 13 |Boztat]| IBRS | ISS] 5.7 | N - - Pan /
o233 (2o | 8202 [ns7] £.7 | 4 ~ - B /
o243 |29a0d | 4pso [user| .1 | & 4 :lr Paa. /

I 2803 1299550 4R [Wot | 1,21 b ~ — Y\, A /A
ioza 11998 s] ~Ted |k .0l ) L X Y /
101202198718 4913 lwet | .91 4 n. L A . /
Jopsiy s 234730 0a7 [weq| 8. | L | L N RN //

— /
/
—T1 /
I /
S /
| — /
A /
_— /
/, /

"

compuetedsfz%‘l.\..o (a Date: T AW

Reviewed By: 4 ’4"4/1 il Date: | \ ' s/} izj




Instrument Daily Source Check Type: Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/147512 Setup Date: 28-Aug-13
Cal. Date: August 21, 2014 Source Type: Cs-137
Probe #: 44-10/ RN19768 Source SN: 808131
Ranges 3ackground: 3,625 cpm to 5,438 cpm using £+ 20%
Source: 238,914 cpmto 358,371 cpm using £+ 20% High Voltage (if applicable): 1150
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
11/1/2013 299,315 5,193 1161 5.8 SAT Sat N/A TC
11/4/2013 295,978 4,834 1153 5.8 Sat = PW
Wys5jid | 299g42] 5p24 | s | 5.9 - =y
Wpe 1 [29%920,3 Saps [ 57 S [ L [ ] = D
31328237 2 u,al uss| 853, | 4 3 L P\
WERAN43] et [1iss] 9 T [ 3 BN
LS lada ] 8347 | iso| 8.8 : = [T
\\“Z'!(% Blol| 4Aazx \S0 858 ~— ~N o _b (Y
iRy 899749 Mestilnseol S [ - [ [ DA
Wpa D 399350 486K [ | 5.8 | N P\
s 1389983 4330 [wWo| 8.8 W
NS |a I9030) 7| e sy | &0 | 4 A R YRY
wags lePossl 4aya [usal 89 [ L] b L O /
(201 | 48R [ lea] K1, | ) L - Pin. /
Hp21, 13 Aae’s] 4218 [nsal Sap [ - N [ - [ S /
Weepabassieyd] 432~ lnsi| s 1, 4 | Pag ) /0
' Qlestdy 49D ust] S-1e o ~ LAY /
tud] Y802 [usp| .0 - \ = P /
Uf2loy=R PR 493 | kol 89 | 1 - L SR
— /
/
/
/
/
AN A /
/
/
/
/
/
Completed By: ﬂﬂ/n’( [ Ll Date: i e £
Reviewed By: /%741 Date: 12 fia /212
TV N———" T~ & | =2




Instrument Daily Source Check

Type: Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/ 147512 Setup Date: 28-Aug-13
Cal. Date: August 21, 2014 Source Type: Cs-137
Probe #: 44-10/RN19768 Source SN: 808131
Ranges 3ackground: 3,625 cpm to 5,438 cpm using £ 20%
Source: 238,914 cpmto 358,371 cpm using £ 20% High Voltage (if applicable): 1150
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
24213 298598 4840 hSQ | 820 |Saf | Saf |.in B 1)
127303 2993 4822 lusi| 5.0 | £ | $ Kol YR
274112 1997339 482 [ns s [ | - = AN,
125 1= RG] S43 [Was] S, [ ) J 4 Ay
12Ja > Be3isel 43| il S.le | ol =AWY
2ppp3 Brakagd 430 [ 114l 2 9,] - N ASIRY
12 19%addd | agsl [USS] .0, [ X - [ D
2nzu= 82 Ades 1182l 8.1, N L DT
122039934 Boon [usl] S, j, N IR
2101 189373] 4G IK 1S\ 59| e P
Ry dessed] Sond | st 8. | EYHY
WS N3] Ax3IMSI | B9 [ o — | - [ Pl /
cpauxalaion] Head I3l 86 4] - Puy /
12/2001 2 [ ] IT8T (118D 1,0 V- o IS /
20] AJ /O
— /
L~ /
praal /
) /
/
P
AL\ /
— /
j /
— /
— /
Pl /
T /
| — /
~ /
— (
Completed By: ) Date: (/[ 9/
Reviewed By: f4 1~ S~ Date: ! ’(/ !j/ ! '1—:’




Sibahe

Instrument Daily Source Check Type: ___Gamma (20' Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/147512 Setup Date: 28-Aug-13
Cal. Date: August 21, 2014 Source Type: Cs-137
Probe #: 44-10/RN19768 Source SN: 808131
Ranges 3ackground: 3,952 cpm to 5,928 cpm using + 20%
Source: 240,454 cpmto 360,680 cpm using + 20% High Voltage (if applicable): 1150
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
1/2/2014 5,487 294,499 1156 6 Sat Sat/ N/A P.W.
/ Z
7 /
AL /
A )// A
i /
Z //
L L
Completed By:/\b\ I \ L)y Q Q/\ Date: 3/ A4 (] L/
Reviewed By: Date: 24 Mart 2914

|\
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Instrl('ment Daily Source Check

Type: Gamma (Coiled Cord)

Project/#:

Rad Scoping Surveys, Treasure Island / 07204.0006

Instrument #: l 2221/ 147512 Setup Date: 28-Aug-13
Cal. Date: August 21, 2014 Source Type: Cs-137
Probe #: 44-10/ RN19768 Source SN: 808131
Ranges 3ackground: 3,625 cpm to 5,438 cpm using £ 20%
Source: 238,914 cpmto 358,371 cpm using £ 20% High Voltage (if applicable): 1150
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
2/18/2014 292,865 4,575 Sat Sat Sat Sat N/A JEW
2/19/2014 297,179 4,212 \S: \Y: & Sat -\L P.W.
acaoyaaam?| 413, | L | £ [ L [ O 4 Py /
Da12014109920) 483 | | £ [ S| £ ~- P 1. /
p /
Pk /
i /
L~ / //
Z
) /
i /
i /
e /
e /
P /
/ A /KQ
M A /
) /
//
]
e /
| 7 /
? e /
/
/
v /
A /
/
d /
/
Il ‘ ; y
Completed By@ e (s Date: 2 (14
Reviewed By: Date: 5y M/:‘r 201y
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|
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lnstr-+nent Daily Source Check Type: Gamma (Coiled Cord) Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2221/ 147512 Setup Date: 28-Aug-13
Cal. Date: August 21, 2014 Source Type: Cs-137
Probe #: 44-10/ RN19768 Source SN: 808131
Ranges 3ackground: 3,625 cpm to 5,438 cpm using + 20%
Sofrce: 238,914 cpmto _ 358,371 cpm using + 20% High Voltage (if applicable): 1150
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
3/24/2014 291,154 4,668 1153 5.8 Sat Sat N/A P.W.
3)48) 3014 | 990 43109 [1ssl &7 | § Y ~- B,
30001704 |8%0 Ygo lilss]| .7 | £ | & ~ P
22fzedl2qohy | 9529 [ Hss] 5.7 [ L | - o A /
33112014 19%%¢93 4GS | isd] 8.9 | ~L ~\— RXERY /
== /-
| e /
| — //
A A) // D
A) © //
| /
| //
y
Completed By: \. L\o“h Date: 4 (1 Z,O | (’/
Reviewed By: —%ﬁ y I a Date: Zﬂ/?;/ 'I )
LA 4 \
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SCALER INITIAL SETUP SHEET

Project Name / No: Rad Scoping Surveys, Treasure |sl: 07204.0006 Setup Date:
Instrument / SN: 2350 : ; Source Cert. Date:
Probe Type / SN:

iy Source SN: |
Surface Emission Rate:

Source Type:

HV Check/Setting:

particles/min

1. Total Background Counts observed:
~ Chi-squared Calculations Background Count Time: _____ 1 _minutes
il s Source/Sample CountTime: 1 minutes

Average Counts = 923.1 counts

O©CO~NOOADEWN=

Average Count Rate = 923.1 cpm

2. Total Source Counts observed:
Chi-squared Calculations

Average Counts = 108,909 counts

Average Count Rate = 108,909 cpm

Bkg count range 738 to 1,108 (+20%)
Source count range 87,127 to 130,691 (+20%)

z> for 2014

Datg




Safety and Ecology Corporation SEC PROCEDURE # SEC-IS-424 Rev 2

2800 Solway Road, Knoxville, TN 37931 Page 1of 1
Calibratipn Certificate 4/15/2014

Calibration Certificate for 2350-1,Serial # 228708, Bar Code # ,Property # SEC-6145
Date: 04/15/14 Date Last Cal. Expires: 07/29/14 Technician: Thomas Thompson

Location: 9999, Reason For Calibration: Due for Calibration

EQUIPMENT USED DURING CALIBRATION

MODEL: 500-2 SERIAL #: 190580 CAL. DUE: 07/23/14
MODEL: SERIAL #: CAL DUE:
AS FOUND DATA AS FOUND Instrument Condition: SAT AS LEFT Instrument Condition: SAT

[] New Batteries?
Battery Check: SAT

High Voltage AS FOUND AS LEFT
(+I- 10% tolerance) High Voltage High Voltage . .
. AS FOUND HV Setting: 1000 V AS LEFT HV Setting: 700 V

500 V: 502 AF
1000 V: 1000 AF AS FOUND THRESHOLD: 14 mV AS LEFT THRESHOLD: 10 mv
1500 V: 1497 AF
REPRODUCIBILITY x.1 or x1 Scale: 250 250 250
x1 or x10 Scale: 2500 2500 2500
x10 or x100 Scale: 25 K 25 K 25 K
x100 or x1000 Scale: 250 K 250 K 250 K

Are the Individual Counts Within 10% of the Average?
Fast / Slow Response Switch Functions Properly?
Audio Response: SAT

DIGITAL SCALER AF 250: 250 % ERR: 0.00% AL 250: AF % ERR: 0.00%
AF 2500: 2500 % ERR: 0.00% AL 2500: AF % ERR: 0.00%
AF 25K: 25.00 K % ERR: 0.00% AL 25K: AF K % ERR: 0.00%

AF 250K: 250.0 K % ERR: 0.00% AL 250K: AF K % ERR: 0.00%
Is the As Found Data Within 20% of the Set Point?

Push Buttons: SAT Lamp: SAT Audio/Divide: SAT

Comments: Married as a set with: Model: 44-2 Serial #2 PR273814 Bar Code #:

Does Instrument Meet Final Acceptance Criteria?

[ Calibration Sticker Attached?
£ 04/15/15

/ Date Instrumentis Due For Next Calibration:
Performed by:_« % Reviewed by} £ 7 Date: /5~ / ‘/

Printed Name: Thomas Thompson




Safety and Ecology Corporation SECPROCEDURE# SEC-IS-415 Rev 3
2800 Solway Road, Knoxville, TN 37931 Page 1 of 1
Calibration Certificate 4/15/2014

Calibration Certificate for 44-2,Serial # PR273814, Bar Code # ,Property # SEC-6739

Date: 04/15/14 Date Last Cal. Expires: Technician: Thomas Thompson
Location: 9999, Reason For Calibration: Due for Calibration

EQUIPMEN ED DURING CALIBRATIO

MODEL: 2350-1 SERIAL #: 228708 CAL DUE: 04/15/15
MODEL.: SERIAL #: CAL DUE:
NIST TRACEABLE SOURCES USED
SOURCE ISOTOPE ACTIVITY 2 ASSAY DATE
99CS250-0288 Cs-137 6.655 uCi 12/26/2012
Efficiency from Last Calibration: 0.14 9% HV From Last Calibration: 650 V Calibration Threshold: 10 mVv
AS FOUND DATA 1 MINUTE COUNTS (CPM) AS LEFT DATA after repair of HV adjust
AS FOUND Instrument Condition: SAT AS LEFT Instrument Condition: SAT
HV: \Y HvV: 700y
Center: 0 Center: 23199
Background: 0 Background: 962
4 1 Probe Efficiency: Cs-137 4T Probe Efficiency: Cs-137( 0.16% |
"AF" in the AL Efficiency fields means to refer to the AF
Efficiencies in the AS FOUND DATA Section

[] Is the As Found Efficiency Within 20% of the efficiency from the last cal.?
Reproducibility: Isotope:Cs-137 23257 23279 22927  Average: 23154 V] Are the individual counts within 10% of the average?

* If As Found Efficiency (even after: repflr) Is wilh!n 10% of the last calibration'and uniformity.Is'<10%, the technician may. N/A' lhe‘Pla;_eau‘ Data and proceed to Comments: Geometry = Nal

probes are 4 1/2" from source. All other. probes are in contact with surface uniess olherwise specified.

PLATEAU AND SET POINT DATA (CPM)

High Voltage Source Response Background HV CENTER Background 4 1 Efficiency

500 6058 191 .
550 17192 506 R 23198 e Cs-137
600 19861 828 :
650 21900 837
700 22773 914
750 23052 842
800 23232 846
850 23415 877
900 25440 950
Comments: Married as aset with:  Model: 2350-1 Serial #: 228708 Bar Code #:

Calibrated for use with 50 foot cable.

Does Instrument Meet Final Acceptance Criteria? [ Calibration Sticker Attached?

Date Instrument is Due For Next Calibration: .y
Performed by:___° Reviewed byy) £/ Date: /S~ / ‘/

Printed Name:  Thomas Thompson




= SPECTRUM TECHNIQUES, L.L.C.

= ===== 106 Union Valley Road
Oak Ridge, TN 37830
Tel: (865) 482-9937 Fax: (865)483-0473
Email: sales@spectrumtechniques.com
Web: www.spectrumtechniques.com

@ertificate of alibration

Radioactive material, Limited Quantity NOS UN2910,
Exempt Quantity 10CFR30.18, BS 5288/C11111
This source has been calibrated using 2 HPGe detector whose efficiency was
established with the NIST traceable rixed nuclide standard SRS: 80899-854.

The stated actfivity is the weighted average of the measured gamma lines with
an estimated uncertainty of 5%. The source is of sealed construction and wipe tested.

Radionuclide: Cs-137
Half-Life: 30.07 years

Decay Constant: 0.02305

Serial Number: 808131

Calibration Date:  August 8, 2013 Activity: 0.946 uCi. 35,002 Bq.
Photon Energy (keV) Intensity (%) Emission Rate (sec-1)
661.66 85.1 29,787
Gertified by: Raoger K, Stevens Date: August 8, 2013



ent Daily Source Check Type: Gamma Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument #: 2350 /228708 Setup Date: 21-Apr-14
Cal. Date: April 15, 2015 Source Type: Cs-137
Probe #: | 44-2/PR273814 Source SN: 808131
Ranges 3ackground: 738 cpm to 1,108 cpm using £+ 20%
Sorrce: 87,127 cpmto 130,691 cpm using £ 20% High Voltage (if applicable): 700
Date Soﬂ:e Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
Y2220 0AOL 997 1700 [ 5. 3 [5a71 | Sery AlLO)
%zsamg wig2d RV |1e0 | 5.2 |+ | wls D)
/24/2014 1125429| 975 700! 5.2 | v ¥ SE
YjeSfroy gy | 953 700 | 5.2 [~ ¥ < JEW
ol s
o
Completed By: Date:
Reviewed By: Date:




cilbane

SCALER INSTRUMENT SET-UP WORKSHEET

Contract Number / Task Order Number:
N62473-10-D-0808 / 0006

Project Title / Location:

Rad Scoping Surveys / Treasure Island, CA

ITSI Gilbane Project Number:
7204.0006

Source Response: Alpha I zBIue colls for input} |
Instrument / SN: 2360/178154 Cal. Due:  24-Jul-15 Setup Date:  08-Oct-14
Probe Type / SN: 43-93/PR311168 Cal. Due:  24-Jul-15 Source Cert. Date:  15-Sep-13
Technician: K. Gordon Source SN: K7-323
Location: Treasure Island Surface Emission Rate: 23,650 particles/min
Source Type: Th-230
1. Total Background Counts observed: HV Check/Setting: 650
Chi-squared Calculations
1 0 -0.1 0.0 Background Count Time: 1 minutes
2 0 -0.1 0.0 Source/Sample Count Time: 1 minutes
3 0 -0.1 0.0
4 0 -0.1 0.0
5 0 -0.1 0.0
6 0 -0.1 0.0
7 0 -0.1 0.0
8 0 -0.1 0.0 Average Counts = 0.1 counts
9 0 -0.1 0.0
10 0 -0.1 0.0 Average Count Rate = 0.1 cpm
il 2 1.9 3.6
12 0 -0.1 0.0 Standard Deviation = 0.4 counts
13 0 -0.1 0.0
14 0 -0.1 0.0 Sum of Squares = 4
15 0 -0.1 0.0
16 0 -0.1 0.0 Area Correction Factor (ACF) = 1.00 100cm?
17 0 -0.1 0.0
18 0 -0.1 0.0 Scan Observation Interval = 1.00 sec
19 0 -0.1 0.0
20 0 -0.1 0.0
0
2. Total Source Counts observed:
Chi-squared Calculations
1 7,872 -104 10,795
2 7,868 -108 11,642
3 7,996 20 404
4 8,140 164 26,929
5 8,016 40 1,608 Average Counts = 7,976 counts
6 7,997 21 445
7 7,993 17 292 Average Count Rate = 7,976 cpm
8 7,865 -111 12,299
9 7,967 -9 79 Standard Deviation = 93 counts
10 7,956 -20 396
11 7.985 9 83 Sum of the Squares = 163,278
12 8,089 113 12,792
13 8,125 149 22,231 Chi-Squared Statistic = 2047
14 7,894 -82 6,708
15 8,038 62 3,856
16 8,089 113 12,792
17 7,899 -77 5,914 (assumes n-1 degrees of freedom; two-tailed
18 7,792 -184 33,819 distribution @ 95% confidence level)
19 7.975 -1 1
20 7,962 -14 193
0
Instrument Efficiency (E;) = 0.3372 cpm/dpm
Net source cts = 7,976 counts Surface Efficiency (E;) = 0.2500 cpm/dpm
Std. Dev. Net = 93 counts Total Efficiency (E;) = 0.0843 cpm/dpm
Net Ct. Rate = 7,976 cpm -
MDCR = N/A cpm (@ 95% confidence level)
MDA Scan= NA  dpm/100 cm?
MDA Static= 53.03 dpm/100 cm?
Bkg count range 0 to 1 (2 sigma)
Source count range 7,790 to 8,161 (2 sigma)
2 N Bes 8 Od LO llj
TéechnifalReviewer Date




cilbane SCALER INSTRUMENT SET-UP WORKSHEET

Contract Number / Task Order Number: Project Title / Location: ITSI Gilbane Project Number:
N62473-10-D-0808 / 0006 Rad Scoping Surveys / Treasure Island, CA 7204.0006

Source Activity Correction Worksheet

Isotope Th-230 L T R
ID # K7-323 NS halS ity e i,
Initial Activity (dpm) 23,650 Equation: Act, = Act, x e-((.693/t)T)
Ref. Date 15-Sep-13
Half-life (years) 7.54E+04 2.75E+07 days (Half-life)
Current Date 8-Oct-14 388.00 days (t)

Corrected Surface Emission Rate =

23,650 particles/min

Equations

Chi-squared Calculations 2=3( n-n)"2

s = 0.06 counts

s; = minimum detectable number of net source counts in scan observation interval /
i = scan observation interval (sec)

Minimum Detectable Count Rate (MDCR) MDCR = s; x 60/i
s; = d' x SQRT(b;

d’ = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
b; = number of background counts in scan observation interval i

Scan Minimum Detectable Concentration (Scan MDC) [Scan MDC = MDCR/(SQRT(p) x E; x ACF) I

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Static MDC
_3+329@R 11 +t,D

T XEXA)

MDC

Ry = number of background counts over background count time interval t,
ts = sample count time interval {min)

t, = background count time interval (min)

E = total (instrument + surface) efficiency (cpm/dpm)

A = area correction factor (i.e., detector active area divided by 100) (cm?)

Review:




cilbane

DAILY RESPONSE CHECK SHEET

Contract Number/Task Order Number:

Project Title / Location:

ITSI Gilbane Project Number:

N62473-10-D-0808 / 0006 Rad Scoping Surveys / Treasure Island, CA 7204.0006
Instrument #: 2360/178154 Setup Date: 8-Oct-14 High Voltage: 650
Cal. Due: July 24, 2015 Source ID: K7-323 Total Efficiency: 8.43%
Probe #: 43-93/PR311168 Source Type: Th-230 MDA (in dpm): 53.03
Ranges Background: 0 counts to 1 counts using + 2 Sigma Bkgd Cnt Time (min). 1
Source: 7,790 counts to 8,161 counts using + 2 Sigma Source Cnt Time (min): 1
Source Background Sat/ Technician Additional
Date Counts Counts HV BAT SPKR Unsat Initials Comments
10/8/2014 7,974 0 650 ok ok Sat JP Pre-check
10/8/2014 7,954 1 650 ok ok Unsat JP Post-check
\\
\\
\\\
\\\\
\\\
\\\
4 N
Completed By: ’a,,;\ A Date 8 -oc7.20/ g
Reviewed By: Date ,@ OqL 204




Silbane|

SCALER INSTRUMENT SET-UP WORKSHEET

Contract Number / Task Order Number:
N62473-10-D-0808 / 0006

Project Title / Location:
Rad Scoping Surveys / Treasure Island, CA

ITSI Gilbane Project Number:
7204.0006

Source Response: Beta
Instrument / SN: 2360/178154 Cal. Due:
Probe Type / SN: 43-93/PR311168 Cal. Due:
Technician: K. Gordon
Location: Treasure Island
1. Total Background Counts observed:
Chi-squared Calculations

il 103 9.2 84.6
2 94 0.2 0.0
3 110 16.2 262.4
4 91 -2.8 7.8
5 88 -5.8 33.6
6 112 18.2 331.2
7 92 -1.8 32
8 72 -21.8 475.2
9 105 11.2 125.4
10 91 -2.8 7.8
11 91 -2.8 7.8
12 99 5.2 27.0
13 88 -5.8 33.6
14 87 -6.8 46.2
15 97 3.2 10.2
16 94 0.2 0.0
17 93 -0.8 0.6
18 83 -10.8 116.6
19 102 8.2 67.2
20 84 -9.8 96.0

0

2. Total Source Counts observed:

Chi-squared Calculations

1 5,751 43 1,884
2 5,698 -10 92
3 5,750 42 1,798
4 5,694 -14 185
5 5,685 -23 511
6 5,815 107 11,535
7 5,778 70 4,956
8 5,675 -33 1,063
9 5,656 -52 2,663
10 5,678 -30 876
11 5,652 -56 3,091
12 5,704 -4 13
13 5,788 80 6,464
14 5,751 43 1,884
15 5,618 -90 8,028
16 5,664 -44 1,901
17 5,661 -47 2,172
18 5,757 49 2,440
19 5,661 -47 2,172
20 5,716 8 71

0

Net source cts = 5,614 counts

Std. Dev. Net = 54 counts

Net Ct. Rate = 5,614 cpm

MDA Scan= 1,453.72 dpm/100 cm?
MDA Static= 477.21  dpm/100 cm’
Bkg count range 75 to 113
Source count range 5,601 to 5,814

pn, Companas

| Ili.glue cells forlneuq |

24-Jul-15 Setup Date:  08-Oct-14
24-Jul-15 Source Cert. Date:  15-Sep-13
Source SN: K7-321
Surface Emission Rate: 27,870 particles/min
Source Type: Tc-99
HV Check/Setting: 650
Background Count Time: . 1 minutes
Source/Sample Count Time: 1 minutes
Average Counts = 93.8 counts
Average Count Rate = 93.8 cpm
Standard Deviation = 9.6 counts
Sum of Squares = 1,737
Area Correction Factor (ACF) = 1.00 100cm?
Scan Observation Interval = 1.00 sec
Average Counts = 5,708 counts
Average Count Rate = 5,708 cpm
Standard Deviation = 53 counts
Sum of the Squares = 53,797
Chi-Squared Statistic = 9.43

(assumes n-1 degrees of freedom; two-tailed
distribution @ 95% confidence level)

Instrument Efficiency (E;) =
Surface Efficiency (Eg) =
Total Efficiency (E;) =

0.2014 cpm/dpm
0.5000 cpm/dpm
0.1007 cpm/dpm

w eviewer |

MDCR = 104 cpm (@ 95% confidence level)
(2 sigma)
(2 sigma)
£ Ot 20]4
Date :




GIES SCALER INSTRUMENT SET-UP WORKSHEET

Contract Number / Task Order Number: Project Title / Location: ITSI Gilbane Project Number:
N62473-10-D-0808 / 0006 Rad Scoping Surveys / Treasure Island, CA 7204.0006

Source Activity Correction Worksheet

Isotope Tc-99 e I
ID # K7-321 R ST DA
Initial Activity (dpm) 27,870 Equation: Act, = Act, x e-((.693/t)T)
Ref. Date 15-Sep-13
Half-life (years) 2.13E+05 7.77E+07 days (Half-life)
Current Date 8-Oct-14 388.00 days (t)

Corrected Surface Emission Rate =

27,870 particles/min

Equations

Chi-squared Calculations  |12=Z(n-n)"2

S; = 1.73 counts

s; = minimum detectable number of net source counts in scan observation interval /
i = scan observation interval (sec)

Minimum Detectable Count Rate ( MDCR) MDCR = s, x 60/i
s;=d' x SQRT(b;

d’ = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
b; = number of background counts in scan observation interval

Scan Minimum Detectable Concentration (Scan MDC) IScan MDC = MDCR/(SQRT(p) x E; x ACF) |

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Static MDC
_3+320@R pt,[1 +1,/1, D"

EXEXA)

MDC

R, = number of background counts over background count time interval t,,
ts = sample count time interval (min)

t, = background count time interval (min)

E = total (instrument + surface) efficiency (cpm/dpm)

A = area correction factor (i.e., detector active area divided by 100) (cm?)

Review:

ool QO 214




cjlbane

DAILY RESPONSE CHECK SHEET

Contract Number/Task Order Number; Project Title / Location: ITS! Gilbane Project Number:
N62473-10-D-0808 / 0006 Rad Scoping Surveys / Treasure Island, CA 7204.0006
Instrument #: 2360/178154 Setup Date: 8-Oct-14 High Voltage: 650
Cal. Due: July 24, 2015 Source ID: K7-321 Total Efficiency: 10.07%
Probe #: 43-93/PR311168 Source Type: Tc-99 MDA (in dpm): 477.21
Ranges Background: 75 counts to 113 counts using + 2 Sigma Bkgd Cnt Time (min): 1
Source: 5,601 counts to 5814  counts using + 2 Sigma Source Cnt Time (min): 1
Source Background Sat/ Technician Additional
Date Counts Counts HV BAT SPKR Unsat Initials Comments
10/8/2014 5,701 98 650 ok ok Sat JP Pre-check
10/8/2014 5,754 92 650 ok ok Sat JP Post-check
\\
N\ \
\\\
\\\
\\\
N
\\
-
\\
\\
\\
N
Completed By: _7@%\; Date 8-0cT- 214
Reviewed By: ( M’ Date 8 Ot 201y




Designer and Manufacturer

of
M Scientific and Industniai
Instruments

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.

501 Oak Street
325-235-5494

Sweetwater, TX 79556 US A

10744 Dutchtown Road
865-392-4601
Knoxville, TN 37932, US.A

CUSTOMER  RES,LLC ORDER NO 20249409/409089

Mfg. _ Ludlum Measurements, Inc. Model 2360 Serial No. / Zﬁ?/ﬁj:‘/ o o
Mfg Ludlum Measurements, Inc. ~ Model 43-93 Serial No. _ /9/(‘3/[/;6 5’7 . —
Cal Date 24-Jul-14  Cal Due Date . 24-Ju1s Cal. Interval 1 Year Meterface 202-855

Check mark }@pplies to applicable instr. and/or detector IAW mfg. spec. T 73 °F RH 32 % At 6948 mmHg
~ New Instrument Instrument Received  _—+Within Toler. +-10% | |10-20% = "Outof Tol. | | Requiring Repair | | Other-See comments

Background Subtract Input Sens. Linearity

v’ Mechanical ck.  Meter Zeroed

~ FISResp. ck v Reset ck. ? Window Operation v/ Geotropism
v/ Audio ck. v Alarm Setting ck. v/ Batt. ck. (Min. Volt) 2.2 VDC _——RS-232 Port OK
—-Eatbrated in accordance with LMI SOP 14 .8 rev 12/05/89 Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Instrument Volt Set 650 v
v HV Readout (2 points)  Ref /Inst 500 ;1 SO2 v Refanst 2000 12002 v
Firmware Version: 3990 5 24 (EEPROM Settings)
Alpha Threshold JRO m¢ User Time: 0 k |
Beta Threshold 3.S mv Alpha Alarm: 477777
Beta Window: 30 m Beta Alarm: ‘7?‘77?7 .
Overload  Se7 70 Simulale J'yhr [ak. ABAam: 299997
Instrument calibrated with a o q cable Model 2360 Date: 7 ,/';2 ¥ /20{{/
High voltage set with detector wol (GMA%LF‘U : Calibration Date Due: f——'7-/-27‘,L/ T3
COMMENTS:
Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-8 in which the front of probe faces source
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1000 400k cpm Yoo L Yoo
x1000 100k cpm 100 00
_x100 40k cpm . Yoo Yoo —
x100 10k cpm 1o /00 .
x0. __4kcpm Yoo Yoo
~xtc. . tkepm oo 100
x1 . 400 cpm Yoo : Yo —
~x1 100 cpm o 100 ] _ltovu
*Uncerainty within + 10% C F. withmn+20% . F ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING" CAL. POINT RECEIVED METER READING*
Digital Lo
Readout 400kcpm 9/0032 /D) Yo 032 /p) Sc%le - -
40kcpm Yoo3 ou3 ' o .
4kcpm Yoo ' _ 72 — o
~400cpm Yo Yo
40cpm U4 / Y - o

Ludium Measurements Inc certifies that the above instrument has beer calibrated by standards traceaole to the Natonai institute of Standards and Technology, ©f 16 the calipraton facilies of
other Internaticnal Standards Organization members, or have been derived from accepted values of natural phys:cal constants or have beer derived by the raho type of calibraton techn ques
The calibration system conforms to the requ rements of ANSUNCSL Z540-1-1984 ana ANS! N323-1978 State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: Cs-137 S/N |08 2171CP | 228°CP 720 | 734 | 78" 1131 {1816 1896 __ 1908 | 1916CP 5105 | |5717CO
1 5718C0O 60545 70897 | |73410 ES52 Gz M565 —  S-394 |  S-1054 110081 | T1C0B2  Neulron Am-241Be SN | T-304  Ra-226 SIN _ Y982
v Alpha S/IN ~Pu239 SN:7053 v/ Beta SIN Tc99SN.5280,SrYS0SN:5281 — Other

 m500S/N 190566 | Oscilloscope S/N v~ Multimeter SIN 86250390

'd

Calibrated By: IR /Zy_ﬂ«.ﬂ %—

D;te o? Y_T_:.T_‘:i(_’//‘/"/

) A0 o p) —
Reviewed By: Woed \__) Date N Yol o
AN Aok S
Thrs certificate shall not be reproduced except in full without the written approval of Lugium Measurements, Inc AClnst | passed Dielectric (Hi-Pot) and Continuity Test
FORM C228 05611912014 Page \ of AL Only [ Faled:




M Designer and Manufacturer
of

Scientific and Industrial

LUDLUM MEASUREMENTS, INC.
501 Oak Street 10744 Dutchtown Road
325-235-5494 865-392-4601

Instruments Sweetwater, TX 79556, USA  Knoxville, TN 37932, U S.A
Bench Test Data For Detector
Detector 43-93 Serial No. Pﬂ 2116 Order#.  20249409/409089
Cusiomer RESLLE R Alpha Input Sensitivity [0 mvV
Counter 2360 SerialNo. /7€ /S y Beta Input Sensitivity 2.5 mV
Count Time _ 1Minute o Beta Window Jdo mv
Other - Distance Source to Detector _Sd/_‘ﬂ“ oS
Isotope PJ 237 Isotope fC 79 Isotope S//?Q
High Background Size _2¢ Toogp 7~ Size V?__3QCUQ”7—: Size 77722 0f %,
B Yoltage ] Alpha Beta Alpha Beta o _ﬂj{ B Beti - Alpha ) A_?fta
s 0O HB . Y737 : 39S 23 Jo78Y. O _R202SY
- 6350 ¢ JE6 553 3B 1% Jpooo O 273/
675 | Y46 S723 Y7o @A 19993, O 3097

TJov |

Gas Proportional detector count rate decreased

Gas proportional detector count rate decreased

D/¢

Signature ﬁm \__//&""' .

FORM C4B 02/26/2013

Page 9\ of )&,

b2 651 /9

23737 3 36362

< 10% after 15 hour static test using 39" cable.
< 10% after 5 hour static test using 39" cable and alpha/beta counter.

Date CQ Y‘—;(}/'/}/ ‘

e Serving The Nuclear Industry Since 1962 e




Model 2360 Log Data Date: 07/24/2014 Time: 02:02:48 PM Page: 1

Header 1: John Q. Public
Header 2: SN: 178154
Header 3: SN: PR311168
Header 4: Site: Bldg 1
Header 5: RM 008, S. wall
Header 6: Comment

Location: Table 007

Calibration Due Date: 07/24/2015
Model 2360 Date: 07/24/2014
Model 2360 Time: 11:40:55 AM

Logged Samples: 0
User PC Scaler Count Time: 0.1 minutes
Alpha Ratemeter Alarm Setpoint: 299999
Beta Ratemeter Alarm Setpoint: 899999
Alpha + Beta Ratemeter Alarm Setpoint: 9999989
Alpha Scaler Alarm Setpoint: 999999

Beta Scaler Alarm Setpoint: 999999
Alpha + Beta Scaler Alarm Setpoint: 999999




24937 Avenue Tibbitts

- < o . .
2 ECkert & Z|eg|er Valencia, California 91355
Isotope Products

Tel 661-309+1010
Fax 661-257-8303

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide:  Th-230 Customer: RES, LLC
Half-life: (7.54 + 0.03)E+04 years P.O. No.: 10557 EZIP
Catalog No.: EAB-230-47LB Reference Date: 15-Sep-13  12:.00 PST
Source No.: K7-323 Contained Radioactivity: 21.09 nCi 7803 Bq
Physical Description: - DELICCAﬁ'l!JET'SOUNF!IFACE
A. Capsule type: Disk (47 mm OD x 0.76 mm THK) DO NOT WIPE
B. Nature of active deposit: Electrodeposited and diffusion bonded oxide ACTIVE AREA
C. Active diameter/volume: 41 mm
D. Backing: Stainless steel
E. Cover: None

Radioimpurities:

None detected

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter.

Uncertainty of Measurement:

A. Type A (random) uncertainty:

B. Type B (systematic) uncertainty:

C. Uncertainty in aliquot weighing:

D. Total uncertainty at the 99% confidence level:

Notes:

04 %
3.0 %
00 %
30 %

H+ + + I+

See reverse side for leak test(s) performed on this source.

EZIP participates in a NIST measurement assurance pregram to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (as in NRC Regulatory Guide 4.15).

Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.

This source has a working life of 2 years.

This source had a surface emission rate of 23650 a/min in 21 on 28-Aug-13.

Deval Nowas\ o Vel 28 et 13

QQuality Control

EZIP Ref. No.: 1684-91

ISO 9001 CERTIFIED

248937 Avenue Tibbitts

Medical Imaging Laboratory

Industrial Gauging Laboratory

Valencia, California 91355 1800 North Keystone Street Burbank, California 91504




24937 Avenue Tibbitts

- : . . .
= ECkert & Z|eg|er Valencia, California 91355

Isotope Products Tel 661:309-1010
Fax 661-257-8303

CERTIFICATE OF CALIBRATION
BETA STANDARD SOURCE

Radionuclide: ~ Tc-99 Customer: RES, LLC

Half-life: (2.13 £ 0.05)E+05 years P.O. No.: 10557 EZIP

Catalog No.: EAB-099-47LB Reference Date: 15-Sep-13  12:00 PST
Source No.: K7-321 Contained Radioactivity: 22.83 nCi 8447 Bq

Physical Description:
A. Capsule type: Disk (47 mm OD x 0.76 mm THK)
. Nature of active deposit:  Electrodeposited and diffusion bonded Technetium metal

B

C. Active diameter/volume: 41 mm
CAUTION!

D

E

. Backing: Stainless steel DELICATE SURFACE
. Cover: None DO _NOT WIPE
ACTIVE AREA

Radioimpurities:
None detected
Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 04 %
B. Type B (systematic) uncertainty: + 30 %
C. Uncertainty in aliquot weighing: + 00 %
D. Total uncertainty at the 99% confidence level: + 30 %

Notes:

- See reverse side for leak test(s) performed on this source.

- EZIP participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (as in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had a surface emission rate of 27870 B/min in 21 on 28-Aug-13.

\
D % 29-Ang-13
ality Control Dale EZIP Ref. No.: 1684-91

ISO 9001 CERTIFIED

Medical Imaging Laboratory ' Industrial Gauging Laboratory
24937 Avenue Tibbitts Valencia, California 91355 1800 North Keystone Street Burbank, California 91504




TSI

SCALER INITIAL SETUP SHEET

Alpha

Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006

29-Aug-14
29-Aug-14

Instrument / SN: 2360/ 278600 Cal. Due:
Probe Type /SN:  43-93/ PR311198 Cal. Due:
Technician: P. Wells
Location: Trailer
1. Total Background Counts observed:
Chi-squared Calculations
1 1 0.4 0.2
2 1 0.4 0.2
3 0 -0.6 0.4
4 0 -0.6 04
5 0 -0.6 0.4
6 1 0.4 0.2
7 | 1 0.4 0.2
8 1 0.4 0.2
0 1 0.4 0.2
10 0 -0.6 0.4
11 0 -0.6 0.4
12 1 0.4 0.2
a3 0 -0.6 0.4
14 1 0.4 0.2
15 0 -0.6 0.4
16 0 -0.6 0.4
17 3 24 5.8
18 0 -0.6 0.4
19 1 0.4 0.2
20 0 -0.6 0.4
0.0
2. Total Source Counts observed:
Chi-squared Calculations
1 18,977 80 6,472
2 18,985 88 7,823
3 18,989 92 8,547
4 19,005 108 11,761
5 18,803 -94 8,752
6 19,159 262 68,880
7/ 18,958 61 3,776
8 18,840 -57 3,198
9 18,823 -74 5,410
10 18,674 -223 49,529
11 19,006 109 11,979
12 18,926 29 867
13 18,978 81 6,634
14 18,918 21 460
15 18,836 -61 3,666
16 18,693 -204 41,433
17 18,673 -224 49,975
18 18,855 -42 1,726
19 18,861 -36 1,264
20 18,972 75 5,693
0.0

Net source cts =

18,896 counts

Background Count Time:
Source/Sample Count Time:

I ZBIue cells for ineutz l

Setup Date:
Source Cert. Date:
Source SN:
Surface Emission Rate:
Source Type:

HV Check/Setting:

Average Counts =

Average Count Rate =
Standard Deviation =

Sum of Squares =

Area Correction Factor (ACF) =

Scan Observation Interval (i) =

Average Counts =
Average Count Rate =
Standard Deviation =

Sum of the Squares =

Chi-Squared Statistic =

06-Sep-13
01-Sep-02
A7-270
54,750
Th-230
725v

particles/min

1 minutes
1 minutes

0.6 counts
0.6 cpm
0.8 counts
11

1.00 100cm?

1.80 seconds

18,897 counts

18,897 cpm

125 counts

297,845

15.76

(assumes n-1 degrees of freedom; two-tailed

distribution @ 95% confidence level)

Instrument Efficiency (E;) =
Surface Efficiency (E;) =
Total Efficiency (E;) =

Std. Dev. Net = 125 counts

Net Ct. Rate = 18,896 cpm MDCR =
MDA Scan= 101 dpm/100 cm®

MDA Static= 77 dpm/100 cm?

Bkg count range 0 to 2 (2 sigma)

Source count range 18,646 to 19,147 (2 sigma)

t)@»\@ S 2213
Tebhnic&Reyewer

Date

0.345 cpm/dpm
0.250 cpm/dpm
0.086 cpm/dpm

6 cpm (@ 95% confidence

RSOP-03.01 Rev 19Aug2013



Source Activity Correction Worksheet

Isotope Th-230 Equation: Activity(Act), = Act, x e-{(.693/t)T)
ID# A7-270
Initial Activity
(Acty) (dpm) 54,750
Ref. Date 1-Sep-02
Half-life (years) 7.54E+04 2.75E+07 days (Half-life)
Current Date 6-Sep-13 4023.00 days (t)
Corrected Surface Emission Rate = 54,744 particles/min
Equations
Chi (x)-squared Calculations |x22=2( X-~u)"2 s;= 019  counts
X = count g
| = mean
o =standard deviation
Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s, =d' x SQRT(b;
Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/SQRT(p) x E; x ACF) |
Static MDC

MDC < 3F320®R 01+t DV
tIEXA)

d' = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)

b; = number of background counts in scan observation interval j

s; = minimum detectable number of net source counts in scan observation interval /

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Review:

2 6 2223
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Project Name / No
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SCALER INITIAL SETUP SHEET Beta

Instrument / SN: 2360/ 278600 Cal. Due:
Probe Type / SN:  43-93/PR311198 Cal. Due:
Technician: P. Wells
Location: Trailer
1. Total Background Counts observed:
Chi-squared Calculations
142 142 201.6
141 13.2 174.2
140 12.2 148.8
110 -17.8 316.8
121 -6.8 46.2
119 -8.8 77.4
117 -10.8 116.6
144 16.2 262.4
127 -0.8 0.6
127 -0.8 0.6
128 0.2 0.0
130 2.2 4.8
130 2.2 4.8
123 -4.8 23.0
146 18.2 331.2
122 -5.8 33.6
135 7.2 51.8
127 -0.8 0.6
109 -18.8 353.4
118 -9.8 96.0
0.0
2. Total Source Counts observed:
Chi-squared Calculations
12,006 23 534
12,182 199 39,641
11,995 12 146
11,968 -15 222
12,103 120 14,424
11,883 -100 9,980
11,913 -70 4,886
12,018 35 1,232
11,820 -163 26,536
12,020 37 1,376
11,963 -20 396
12,022 39 1,529
11,977 -6 35
11,898 -85 7,208
11,940 -43 1,840
12,057 74 5,491
12,156 173 29,964
11,979 -4 15
11,947 -36 1,289
11,811 -172 29,550
0.0

Net source cts =
Std. Dev. Net =
Net Ct. Rate =

MDA Scan=
MDA Static=

Bkg count range
Source count range

11,855 counts
97 counts

11,855 cpm

1,212 dpm/100 cm?
529 dpm/100 cm?

106 to 150

11,790 to

: Rad Scoping Surveys, Treasure Island / 07204.0006

| ZBIue cells for Ineutz I

Setup Date:  06-Sep-13

29-Aug-14 Source Cert. Date:  01-Sep-02
29-Aug-14 Source SN: A7-273
Surface Emission Rate: 56,390
Source Type: Tc-99
HV Check/Setting: 725 v
Background Count Time: 1
Source/Sample Count Time: 1
Average Counts = 127.8
Average Count Rate = 127.8
Standard Deviation = 10.9
Sum of Squares = 2,245
Area Correction Factor (ACF) = 1.00
Scan Observation Interval (i) = 1.80
Average Counts = 11,983
Average Count Rate = 11,983
Standard Deviation = 96
Sum of the Squares = 176,294
Chi-Squared Statistic = 14.71

particles/min

minutes
minutes

counts
cpm

counts

100cm?

seconds

counts
cpm

counts

(assumes n-1 der'ees’of'fredom; two-tailed
distribution @ 95% confidence level)

Instrument Efficiency (E;) = 0.210 cpm/dpm

Surface Efficiency (E;) = 0.500 cpm/dpm

Total Efficiency (E7) = 0.105 cpm/dpm
MDCR =

(2 sigma)

12,176 (2 sigma)

&S 2013

ievel)

Ddte

90 cpm (@ 95% confidence

RSOP-03.01 Rev 19Aug2013



Source Activity Correction Worksheet R TS,

Isotope Tc-99 Equation: Activity(Act), = Act, x e-((.683/)T)
ID # A7-273

Initial Activity

(Acto) (dpm) 56,390

Ref. Date 1-Sep-02

Half-life (years) 2.13E+05 7.77E+07 days (Half-life)

Current Date 6-Sep-13 4023.00 days (t)

Corrected Surface Emission Rate = 56,388 particles/min

Equations

Chi (x)-squared Calculations [x22=2(X-1)"2 s;= 270  counts

x = count S

n=mean

o =standard deviation

Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s;=d' x SQRT(b,

Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/SQRT(p) x E; x ACF) I
Static MDC

MDC = 3+320@R [+, D7
(t XEXA)

d’ = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)
b; = number of background counts in scan observation interval i

s; = minimum detectable number of net source counts in scan observation interval i
p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Review:

Bl tiens  CSats
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Designer and hanufacturer LUDLUM MEASUREMENTS, INC.

S 9 " 501 Oak Street 10744 Dutchiown Roaa
e iy CERTIFICATE OF CALIBRATION > ™ e
Sweatwater, TX 79556, USA  Knoxvile, TN 37932 USA
CUSTOMER  ENVIRACHEM, INC. S ) ORDERNO  20228136/396037
Mfg, Ludium Measurements, Inc, Model 2360 Serial No B? 7% g oo
Mfg Ludlum Measurements, Inc. Model 4393 SerialNo.  Ppl Ay F,?-.?‘
Cal Date ) 29-Aug-13 Cal Due Date 29-Aug-14 __ Cal. interval 1 Year  Meterface 202-855
Check mark  yapplies to applicable instr. and/or detector AW mig. spec. T 73 °F RH 3B % ARk 701.8 mm Hg

New Instrument instrument Received ~Within Toler. +-10% 10-20% Qut of Tol Requiring Repair Other-See comments

" Mechanical ck. " Meter Zeroed _ Background Subtract _ Input Sens. Linearity
. FiS Resp ck v Resetck. v’ Window Operation v~ Geotropism
¥ Audio ck. v Alarm Setting ck. J Batt. ck. (Min. Volt) 22 VDC 7 RS§-232 Port OK
~TCalibrated in accordance with LMl SOP 14.8 rev 12/05/83. Calibrated in accordance with LMI SOP 14 9 rev 02/07/87
Instrument Volt Set 725 v

o HV Readout (2 paints)  Ref /Inst 500 So/ V Rat/inst 2060 ' 15073 v

Firmware Version. 3‘?9 /G-/', ¥4 (EEPROM Settings)

Alpha Threshold: IR0 v User Time O

Beta Threshold: 3.5 e Alpha Alamn’ F923¢5

Beta Window: 3 O i Beta Alarm. ¢995¢

Overoad S r yp Staevlele LylHr leas . ABRam 944569

In.strumeni calibrated with 2 3 @ ¢ cable’ Mode! 2360 Date: B/ ??/ Rol3

High voltage set with detector DT Lommrtiresr). Calibration Date Due: S /29 [ 2clY

COMMENTS:

Gamma Canbration GM deleciors positioned perpendicular to source except for M 44-9 in which the iront of probe faces source

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING®
x1000 400k cpm Yoo Yoo
x1000 100k cpm [10¢ 100
x100 40k cpm Yoo Y77,
x100 10k cpm [00 ) fo¢0
x10 4k cpm Yoo Yoo
x10 1k cpm 20 V77,
x1 400 cpm Yoo Yoo
x1 - 100 cpm 100 ‘oo
*Uncedainly within x 10% CF wathin z 20% ALL Range(s] Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL POINT RECEIVED METER READING®
i L
Readout 400kcpm {0032 () Y9033 (0)|Scoe
40kcpm Yoasd Yoo 3
4kepm Yoo Yoa
400cpm Yo Yo
40cpm Y A ¥

Ludlom Measurements, inc cenifigs hal ine above msirument has been caiibrated oy slandads raseatie 'o tha Nakonal imsiiule of Standards and Technolugy of 13 tne catibrodon tacihiies of
othar Internationat Standanis Organization members, o have been donved from acsepiet vilues 0 noluie physice) CoMBLENTS Of Rave Soan 0enved by Ine TE6o ype of calibration techniGuas

The calibralion systam corforms 10 e requirements of ANSUNCSL 2540-1-2994 and ANSI N323.1978 State of Texas Calibralion License No, LO-1963
Reference Instruments and/or Sources: 058 280 720 734 781 1131 1616 _ 1698 5105 §T17C0 5718CO
60643 70897 73410 ES51  ES52 G2 M565 5394 S-1054  T-304 T87¢  Tiooe T10082 Y82

v Alpha SIN Pu239 SN:7053 v~ Beta SN Tc99SN 5280 5rY90SN:5281 Other
v~ M 500 SN 190566 Oscilioscope SIN  Multimeter SIN 86250390

Calibrated By 74/)«:4 %ﬁ Date 2 9_499 £3
Reviewed By F\,\xn\ l{\_’ i pate <A A\,:l (3

This cartficate stall nal be reproduced excopl in full withaul the wriiten approval of Ludiom Medsuieriuits, ins AC Inst. Pagsed Dielectric {HLM and Cantinuity Tast
FORM €225 0212602073 Page l of ;) only Failed



Model 2360 Log Data Date: 08/29/2013 Time: 11:36:42 AM

Header
Header
Header
Header
Header
Headezr

Locagio

- - =

¢ John Q. Public
: BN: 278604

: SN: PR31:198

: Site: Blde 1

: RM 008, S. wWall
¢ Comment

Calibration Due Date: 0B/29/2D14
Model 2360 Date: 08B/29/2013
Model 2360 Time: 11:21:26 AM

Logged Samples: ©

1 minutves

Alpns Ratemeter Alarm Sstpoint: 523999

Beta Ratemeter Alarm Setpoint: 5999935

Rlpha + Beta Ratemezer Alarm Setpoint: 999999

Alpha Scaler Alarm Setpoint: 955999
Bete Scaler Alarm Setpoint: 999999

Alpha + Bete Scaler Alarm Setpoint: 899599




T 24937 A Tibbitt
2 lSOtOpe PrOdUCtS Valencia\,lecr;:jisor:\ia19§355

Laboratories
Tel 661-309+1010
An Eckert & Ziegler Company Fax 661+257-8303

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide: Th-230 Customer: NEW WORLD TECHNOLOGY
Half-life: (7.54 + 0.03)E+04 years P.O. No.: 20400
Catalog No.: EAB-230-47LB Reference Date: 1-Sep-02 12:00 PST
Source No.:  A7-270 Contained Radioactivity: 49.32 nCi 1825 Bg
Contained Radioactivity: 108500 dpm
(Total Alpha)
Physical description:
A. Capsule type: EAB-LB (47 mm OD x 3.18 mm THK)
B. Nature of active deposit: Electrodeposited and diffusion bonded oxide
C. Active Diameter: 41 mm
D. Backing: Stainiess steel
E. Cover: None

Radioimpurities:

-226 = 0.400% and Am-241 = 0.110% on 1 Sep 02. CAUTION!
Ra-22 ° ° P DELICATE SURFAGE
DO NOT WIPE
Method of Calibration: ACTIVE AREA

This source was assayed using a windowless intemal gas flow proportionat counter.

Uncertainty of Measurement:

A. Type A (random) uncertainty: t 04 %
B. Type B (systematic) uncertainty: x 30 %
C. Uncertainty in aliquot weighing: + 00 %
D. Total uncertainty at the 99% confidence level: + 30 %

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials {As in NRC Regulatory Guide 4.15).

Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 54750 o/min in 27 on 20 Aug 02.

e b Mo 21-fuy -0z

Quality Control Date Signed IPL Ref. No.: 943-61

iSO 9001 CERTIFIED

Medical imaging Laboratery Industrial Gauging Laboratory
24937 Avenue Tibbitts Valencia, California 91355 1800 North Keystone Street  Burbank, California 91504



- 24937 Av Tibbitt
= ‘SOtope PrOdUCtS Valencia,gg;;?or:ﬂal9:355

Laboratories
Tel 661-309-1010
An Eckert & Ziegler Company Fax 661-257-8303

CERTIFICATE OF CALIBRATION
BETA STANDARD SOURCE

Radionuclide: Tc-99 Customer: NEW WORLD TECHNOLOGY
Half-life: {2.13 + 0.05)E+05 years P.0. No.: 20400
Catalog No.: EAB-099-47LB Reference Date: 1-Sep-02 12:00 PST
Source No.:  A7-273 Contained Radioactivity: 47.93 nCi 1773 Bq
Contained Radioactivity: 106400 dpm
Physical description:
A. Capsule type; EAB-LB (47 mm OD x 3.18 mm THK)
B. Nature of active deposit: Electroplated and diffusion bonded oxide
C. Active Diameter: 41 mm
D. Backing: Stainless steel
E. Cover: None
Radioimpurities: ~ CAUTION!
BELICATE SURFACE
DO NOT WIPE
None detected ACTWE ARES

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 04 %
B. Type B (systematic) uncertainty: t 30 %
C. Uncertainty in aliquot weighing: t 00 %
D. Total uncertainty at the 99% confidence level: 3.0 %

Notes:

. See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had surface emission rate of 56390 g/min in 2rx on 20 Aug 02.

o U o 2 ~Auy ~02

Quality Control Date Signed IPL Ref. No.: 943-61

- 150 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory'z,
24937 Avenue Tibbitts Valencia, Californla 91355 ; 1800 North Keystone Street * Burbank, Catiforits ‘1504
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Instrument Daily Te-99 Source Check 56,388 Corrected Activity (in dpm)
Instrument #: 2360 /278600 Setup Date: 6-Sep-13 High Voltage: 725 v
Cal. Date: August 29,2014 Source ID: A7-273 Total Efficiency: 10.51%
Probe #: 43-93 /PR311198 Project/#: :oping Surveys, Treasure Island / 0720 MDA (in dpm): 528.90
Ranges 3ackground: 106 counts to 150 counts using + 2 Sigma Count Time (min): 1
Source: 11,790 countsto_ 12,176  counts using + 2 Sigma
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
9/9/2013 12,012 114 725 Sat Sat Sat N/A P.W.
9/10/2013 11,974 134 Sat P.W.
9/11/2013 11,793 133 Sat P.W.
9/12/2013 11,835 128 Sat P.W.
Ao | 1B 1077 + N A | Sad DAV
A3 | 1iBa 185 g A A, St AN
Sphpad | UBB| 132 4 . - | Sat .
apspd | 1199 120 <4 Lot W
Qzaga] N8a3] 1A | L [ - [A- | Sof .
Q13 | ped | e i - 14| Sox P
q2x13 | uen 3| jad | - [ | Sad Py,
Q@ (5 | 191 ( 120 P = R P v o
lQuanps lwaaz] 130 [ A1 & T4 [ St P, /
Gmoia (vaes | 1833 | L[ A [ 4 | Sod Pin //
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e /
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— = Z .
P /
L /
OB V4
L~ //
/
el /
/
/,/ //
=
Completed By: / ‘A Date: _&’/ L aled S
Reviewed By: Date: [ Ot 2013




TSt A0

Instrument Daily Th-230 Source Check
Instrument #: 2360 /278600 Setup Date:
Cal. Date: August 29, 2014 Source ID:

54,744

6-Sep-13

Corrected Activity (in dpm)

A7-270

High Voltage: 725 v
Total Efficiency: 8.63%

Probe #: 43-93 /PR311198 Project/#: :oping Surveys, Treasure Island / 0720 MDA (in dpm): 76.53
Ranges 3ackground: 0 counts to 2 counts using + 2 Sigma Count Time (min): 1
Source: 18,646 countsto__ 19,147  counts using £+ 2 Sigma
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
9/9/2013 19,050 0 725 Sat Sat Sat N/A P.W.
9/10/2013 19,077 0 Sat P.W.
9/11/2013 18,952 1 Sat P.W.
9/12/2013 18,684 0 Sat P.W.
Qitep(a | 1900 ( - B L Sot Pw.
Quupa | Roedy o - N 1 | o P,
quaps | tqiol i 4 = ~ Sot P,
N T S L ~ ot RY
(923103 | 1989 o ~ N ~+ Sod B
Gy2¢ )12 | IBBYL, o A { Lok D
Qus = [ 18940 ] © 4 R Sedt Bl
Q) 2 13 | 19048 [#) N -+ ~ 2ot Din,
Q= el O 4 4 | Ses 1D, /
G 2o \908F, (@) - ~. Ne Soc+ Pl //
e o /A
L~ /
P /
L~ /
e /
P /
|~ /
LA /
L /
e /
/
_— /
— /
1~ /
il /
Completed By: {7013 / ¢ JJIA Date: 19(! 4 [ o203
Reviewed By: _&ij ( ;—-.ubos—-'- Date: [ Chf 227 { 5
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Instrument Daily Th-230 Source Check 54,744 Corrected Activity (in dpm)
Instrument #: 2360 / 278600 Setup Date: 6-Sep-13 High Voltage: 725 v
Cal. Date: August 29, 2014 Source ID: A7-270 Total Efficiency: 8.63%
Probe #: 43-93 /PR311198 Project/#: :oping Surveys, Treasure Island / 0720 MDA (in dpm): 76.53

Ranges 3ackground: 0 counts to 2 counts using + 2 Sigma Count Time (min): 1
Source: 18,646 counts to__ 19,147  counts using + 2 Sigma
Date Source | Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
o 1113 189418 () Uk | Sat [Set | S0t N/A P
10/e /13 liqizz [3) - A 4L P,
io13413 [1Rq22 (o) A - N ~ SR
Ioyny 3119022 O o] N N N AW
018113 |1BLTal O kY 4 | S EARY
Inpa s | Qosn o A & O FRY
topepd {19130l g S IS W ) e P,
1045112 (190401 S) T I S O i,
10113 | IPLEB] A L P2 ~ = e I P,
[o YW la T EY 18990 (&4 ~— ~ —— ‘*L— —b.\&\\
gL | 1RT734 3) A RN — D\
w3 [18822] © ~+ N E Pl
o2 | IB8772 | | i N N Py /
lojzapa (1889 o 3 - - N- . /
[Hopzd (3 [1BR1A (o] N = N~ Py /
W0/3% (/319134 O L = | N NI MA
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Instrument Daily

Tc-99

Source Check 56,388 Corrected Activity (in dpm)
Instrument #: 2360 /278600 Setup Date: 6-Sep-13 High Voltage: 725 v
Cal. Date: August 29,2014 Source ID: A7-273 Total Efficiency: 10.51%
Probe #: 43-93 /PR311198 Project/#: :oping Surveys, Treasure Island / 0720 MDA (in dpm): 528.90
Ranges 3ackground: 106 counts to 150 counts using + 2 Sigma Count Time (min): 1
Source: 11,790 countsto_ 12,176 counts using + 2 Sigma
Date Source | Background | HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
o1 [0S, | 25 [Sot [ Set  [Sod [ a4 N/A P,
o/e/3 lume [ 1zq |4 11 [T - DA
opaga ngus | 123 [ & | [ S [ § Pa.
'(\5'7!(? Wasg s i<\ 'S’- -S_—— 4/ ’S’ 5.\(\:
01803 (1822 | 111 1 C |31 C PAN.
o 9= W] 134 s L | S ] ¢ N
JOMDLED UBse 1&0 N -\ "‘, ‘\‘r .P’\L\
opsps {11913 128 h = 4 . Pl
opies (1921 [ 130 N S .
oyt a [ 1799 130 - N 4 > AN
opsp | U8B 1230 41 . )
o2 13 R A, | N N [ NS N Pl
ig2a/is [ upsal 2] N ~L E XN /
hopzares [ hara| 2= [ NS IV [ XY /
opza x| 1BIY ] J4q e B S N - AT /.
10)280a RIS 140 | 4= o e Py ./
joze (3B 1 S TV " D W ) B D p/a
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t T /
— /
" /
—T1 /
A /
A A /
A . /
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Completed B%}Lﬁ D~ Date: LR (R
Reviewed By: P S N Date 11 /5/1
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SCALER INITIAL SETUP SHEET Alpha I ZBIue cells for ineutz |
Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006 Setup Date:  30-Oct-13
Instrument / SN: 2360/ 278600 Cal. Due: 29-Aug-14 Source Cert. Date:  01-Sep-02
Probe Type /SN:  43-93/ PR311198 Cal. Due:  29-Aug-14 Source SN: A7-270
Technician: P. Wells Surface Emission Rate: 54,750 particles/min
Location: Trailer Source Type: Th-230
HV Check/Setting: 725 v
1. Total Background Counts observed:
Chi-squared Calculations Background Count Time: 1 minutes
1 0 -0.9 0.7 Source/Sample Count Time: 1 minutes
2 2 1.2 1.3
3 1 0.2 0.0
4 1 0.2 0.0
5 1 0.2 0.0
6 3 2.2 4.6
7 1 0.2 0.0 Average Counts = 0.9 counts
8 2 1.2 1.3
9 0 -0.9 0.7 Average Count Rate = 0.9 cpm
10 1 0.2 0.0
1 1 0.2 0.0 Standard Deviation = 0.9 counts
12 1 0.2 0.0
13 0 -0.9 0.7 Sum of Squares = 15
14 0 -0.9 0.7
15 2 1.2 1.3 Area Correction Factor (ACF) = 1.00 100cm?
16 0 -0.9 0.7
17 0 -0.9 0.7 Scan Observation Interval (i) = 1.80 seconds
18 0 -0.9 0.7
19 0 -0.9 0.7
20 1 0.2 0.0
0.0
2. Total Source Counts observed:
Chi-squared Calculations
1 18,937 -123 15,006
2 18,775 -285 80,940
3 19,100 41 1,640
4 19,048 -12 132 Average Counts = 19,060 counts
5 19,027 -33 1,056
6 19,238 179 31,862 Average Count Rate = 19,060 cpm
i 18,917 -143 20,306
8 19,221 162 26,082 Standard Deviation = 168 counts
9 19,207 148 21,756
10 19,048 -12 132 Sum of the Squares = 538,749
11 19,172 113 12,656
12 19,293 234 54,5622 Chi-Squared Statistic = 28.27
13 18,738 -322 103,362
14 18,999 -61 3,660
15 18,948 -112 12,432
16 19,132 73 5,256 (assumes n-1 degrees of freedom; two-tailed
17 19,08 29 812 distribution @ 95% confidence level)
18 19,405 346 119,370
19 18,909 -151 22,650
20 18,988 -72 5,112
0.0 Instrument Efficiency (E;) = 0.348 cpm/dpm
Surface Efficiency (Eg) = 0.250 cpm/dpm
Net source cts = 19,059 counts Total Efficiency (E7) = 0.087 cpm/dpm
Std. Dev. Net = 168 counts
Net Ct. Rate = 19,059 cpm MDCR = 7 cpm (@ 95% confidence
level)
MDA Scan= 119 dpm/100 cm?
MDA Static= 84 dpm/100 cm?
Bkg count range 0 to 3 (2 sigma)
Sournce counf range 18,723 to 19,396 (2 sigma)
147/ o3/ 12
/4 ~ INAY)
TechdicalRevigwer Date RSOP-03.01 Rev 19Aug2013



Source Activity Correction Worksheet

Isotope Th-230 Equation: Activity(Act), = Act, x e-((.693/t)T)
ID# A7-270
Initial Activity
(Acty) (dpm) 54,750
Ref. Date 1-Sep-02
Half-life (years) 7.54E+04 2.75E+07 days (Half-life)
Current Date 30-Oct-13 4077.00 days (t)
Corrected Surface Emission Rate = 54,744 particles/min
Equations
Chi (x)-squared Calculations [x22=2( X-i)"2 s;= 022 counts
X = count c
p=mean
o =standard deviation
Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s;=d' x SQRT(b;
Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/(SQRT(p) x E; x ACF) |
Static MDC B A R T

MDC = 3+3.29QR ,t,[1+t g, DP?
(tEXA)

d' = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)

b; = number of background counts in scan observation interval i

s; = minimum detectable number of net source counts in scan observation interval i

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Review;

Y Wi L3/ 12

Techhicdl Reviewer Date RSOP-03.01 Rev 19Aug2013




Project Name / No

SCALER INITIAL SETUP SHEET

Beta

: Rad Scoping Surveys, Treasure Island / 07204.0006
29-Aug-14
29-Aug-14

Instrument / SN: 2360/ 278600 Cal. Due:
Probe Type / SN:|  43-93/PR311198 Cal. Due:
Technician: P. Wells
Location: Trailer
1. Total Background Counts observed:
Chi-squared Calculations
1 156 17.8 316.8
2 169 30.8 948.6
3 155 16.8 282.2
4 143 4.8 23.0
5 139 0.8 0.6
6 135 -3.2 10.2
i7 166 27.8 772.8
8 138 -0.2 0.0
9 158 . 19.8 392.0
10 143 4.8 23.0
11 140 1.8 3.2
12 91 -47.2 2227.8
18 133 -5.2 27.0
14 121 -17.2 295.8
15 120 -18.2 331.2
16 125 -13.2 174.2
17 137 -1.2 1.4
18 131 -7.2 51.8
19 127 -11.2 125.4
20 137 -1.2 1.4
0.0
2. Total Source Counts observed:
Chi-squared Calculations
1 10,971 -152 23,013
2 11,023 -100 9,940
3 11,217 94 8,892
4 11,024 -99 9,742
5 11,172 49 2,430
6 11,210 87 7,621
7 11,113 -10 94
8 11,078 -45 1,998
9 11,314 191 36,596
10 11,212 89 7,974
1 11,005 -118 13,853
12 11,086 -37 1,347
13 11,252 129 16,718
14 11,094 -29 824
15 11,179 56 3,170
16 11,177 54 2,948
17 10,880 -243 58,903
18 11,153 30 918
19 11,343 220 48,532
20 10,951 -172 29,481
0.0
Net source cts = 10,985 counts
Std. Dev. Net = 124 counts
Net Ct. Rate = 10,985 cpm
MDA Scan= 1,360 dpm/100 cm?
MDA Static= 592 dpm/100 cm?

Bkg count range

103

174

I ZBIue ceﬁs forlneuq |

Setup Date:  30-Oct-13
Source Cert. Date:  01-Sep-02
Source SN: A7-273
Surface Emission Rate: 56,390 particles/min
Source Type: Tc-99
HV Check/Setting: 725 v
Background Count Time: 1 minutes
Source/Sample Count Time: 1 minutes

Average Counts =

Average Count Rate =
Standard Deviation =

Sum of Squares =

Area Correction Factor (ACF) =

Scan Observation Interval (i) =

Average Counts =
Average Count Rate =
Standard Deviation =
Sum of the Squares =

Chi-Squared Statistic =

138.2 counts
138.2 cpm
17.8 counts
6,009
1.00 100cm?

1.80 seconds

11,123 counts

11,123 cpm

122 counts

284,996

25.62

(assumes n-1 degrees of freedom; two-tailed
distribution @ 95% confidence level)

Instrument Efficiency (E;) =
Surface Efficiency (E;) =
Total Efficiency (E;) =

MDCR =

(2 sigma)

11,368 (2 sigma)

Tec | Reviewer

Sourze coWge 10,878 to

a3/

Date

0.195 cpm/dpm

0.500 cpm/dpm

0.097 cpm/dpm

94 cpm (@ 95% confidence

level)

RSOP-03.01 Rev 19Aug2013



Source Activity Correction Worksheet

Isotope Tc-99 Equation: Activity(Act), = Act, x e-((.693/t)T)
ID# A7-273

Initial Activity

(Actg) (dpm) 56,390

Ref. Date 1-Sep-02

Half-life (years) 2.13E+05 7.77TE+07 days (Half-life)

Current Date 30-Oct-13 4077.00 days (t)

Corrected Surface Emission Rate = 56,388 particles/min

.Equations

Chi (x)-squared Calculations |x22=2(X-u)"2 si= 281 counts

X = count S

n=mean

o =standard deviation

Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s;=d' x SQRT(b;

Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/(SQRT(p) x E; x ACF) |
Static MDC e - '

MDC =3 F3 2Rt +t e, DM
‘ tXEXA)
I B N

d' = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)

b; = number of background counts in scan observation interval /

s; = minimum detectable number of net source counts in scan observation interval i

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

%M /ﬁ/L 31/ 3

Technical Reviewer Date RSOP-03.01 Rev 19Aug2013




Instrument Daily  Tc-99  Source Check
Instrument #: 2360 /278600 Setup Date:
Cal. Date: August 29, 2014 Source ID:

56,388

Corrected Activity (in dpm)

30-Oct-13

A7-273

High Voltage: 725 v
Total Efficiency: 9.74%

Probe #: 43-93 /PR311198 Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006 MDA (in dpm): 592.37
Ranges 3ackground: 103 counts tc 174 counts using £2 Sigma Count Time (min): 1
Source: 10,878 countstc__ 11,368  counts using +2 Sigma
Date Source |Background] HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
11/4/2013 11,204 122 SAT SAT SAT Sat N/A PW
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Instrument Daily Th-230 Source Check 54,744 Corrected Activity (in dpm)
Instrument #: 2360 /278600 Setup Date: 30-Oct-13 High Voltage: 725 v
Cal. Date: August 29, 2014. Source ID: A7-270 Total Efficiency: 8.70%
Probe #: 43-93 /PR311198 Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006 MDA (in dpm): 83.76
Ranges 3ackground: 0 counts tc 3 counts using + 2 Sigma Count Time (min): 1
Source: ___ 18,723 countstc__ 19,396  counts using + 2 Sigma
Date Source |Background| HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
11/4/2013 19,393 0 SAT SAT SAT Sat N/A PW
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Instrument Daily Th-230 Source Check 54,744 Corrected Activity (in dpm)
Instrument #: 2360 /278600 Setup Date: 30-Oct-13 High Voltage: 725 v
Cal. Date: August 29, 2014 Source ID: A7-270 Total Efficiency: 8.70%
Probe #: 43-93 /PR311198 Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006 MDA (in dpm): 83.76
Ranges 3ackground: 0 counts tc 3 counts using + 2 Sigma Count Time (min): 1
Source: 18,723 countstc___ 19,396  counts using + 2 Sigma
Date Source |Background| HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
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Instrument Daily Tc-99  Source Check 56,388 Corrected Activity (in dpm)
Instrument #: 2360 /278600 Setup Date: 30-Oct-13 High Voltage: 725 v
Cal. Date: August 29, 2014 Source ID: A7-273 Total Efficiency: 9.74%
Probe #: 43-93 / PR311198 Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006 MDA (in dpm): 592.37
Ranges 3ackground: 103 counts tc 174 counts using +2 Sigma Count Time (min): 1
Source: 10,878 countstc__ 11,368  counts using +2 Sigma
Date Source |Background| HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
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Project Name / No:

SCALER INITIAL SETUP SHEET

Alpha

Rad Scoping Surveys, Treasure Island / 07204.0006

Instrument / SN: 2360 /278600 Cal. Due:
Probe Type / SN:  43-93/ PR311198 Cal. Due:
Technician: P. Wells
Location: Trailer
1. Total Background Counts observed:
Chi-squared Calculations

1 1 0.3 0.1
2 0 -0.8 0.6
3 0 -0.8 0.6
4 1 0.3 0.1
5 1 0.3 0.1
6 0 -0.8 0.6
7 0 -0.8 0.6
8 0 -0.8 0.6
9 3 2.3 5.1
10 0 -0.8 0.6
11 0 -0.8 0.6
12 3 2.3 5.1
13 0 -0.8 0.6
14 0 -0.8 0.6
15 1 0.3 0.1
16 0 -0.8 0.6
17 2 1.3 1.6
18 0 -0.8 0.6
19 3 2.3 5.1
20 0 -0.8 0.6

0.0

2. Total Source Counts observed:

Chi-squared Calculations

1 19,143 22 469
2 18,988 -133 17,782
3 19,248 127 16,040
4 19,097 -24 593
5 19,453 332 109,992
6 18,971 -150 22,605
7 19,053 -68 4,672
8 19,249 128 16,295
9 18,735 -386 149,266
10 19,144 23 513
11 18,935 -186 34,726
12 19,242 121 14,556
13 19,437 316 99,635
14 18,959 -162 26,358
15 19,026 -95 9,092
16 19,208 87 7,508
17 19,329 208 43,119
18 18,991 -130 16,991
19 19,047 -74 5,528
20 19,172 51 2,565

0.0

Net source cts =

19,121 counts

Setup Date:

Source Cert. Date:
Source SN:

Surface Emission Rate:
Source Type:

HV Checl/Setting:

29-Aug-14
29-Aug-14

Background Count Time:
Source/Sample Count Time:

Average Counts =

Average Count Rate =
Standard Deviation =

Sum of Squares =

Area Correction Factor (ACF) =

Scan Observation Interval (i) =

Average Counts =
Average Count Rate =
Standard Deviation =

Sum of the Squares =

Chi-Squared Statistic =

I ZBIue cells forineutt |

10-Dec-13

01-Sep-02
A7-270
54,750
Th-230
725 v

particles/min

1 minutes

1 minutes

0.8 counts
0.8 cpm
1.1 counts
24

1.00 100cm?

1.80 seconds

19,121 counts

19,121 cpm

177 counts

598,305

31.29

(assumes n-1 degrees of freedom; two-tailed
distribution @ 95% confidence level)

Instrument Efficiency (E;) =
Surface Efficiency (E;) =
Total Efficiency (E;) =

Std. Dev. Net = 177 counts
Net Ct. Rate = 19,121 cpm MDCR =
MDA Scan= 112 dpm/100 cm?
MDA Static= 81 dpm/100 cm?
Bkg co /}\t range to 3 ~(2'sigma)
8%7 18, 766 to 19,476 (2 sigma)

- 12/10/(3

Technical Reviewér

Date'

0.349 cpm/dpm
0.250 cpm/dpm
0.087 cpm/dpm

7 cpm (@ 95% confidence

RSOP-03.01 Rev 19Aug2013



Source Activity Correction Worksheet

Isotope Th-230 Equation: Act[vity(Act), = Act, x e-{(.693/)T)
ID# A7-270
Initial Activity
(Acto) (dpm) 54,750
Ref. Date 1-Sep-02
Half-life (years) 7.54E+04 2.75E+07 days (Half-life)
Current Date 10-Dec-13 4118.00 days (t)
Corrected Surface Emission Rate = 54,744 particles/min
Equations
Chi (x)-squared Calculations |x22=2( X—u)"2 s;= 021  counts
x = count i
p=mean
o =standard deviation
Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s;=d' x SQRT(b;
Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/(SQRT(p) x E; x ACF) |
Static MDC

MDC = 3+329QR t.[1+t A D
(tIEXA)

d' = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)

b; = number of background counts in scan observation interval i

s; = minimum detectable number of net source counts in scan observation interval i

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Review:
MEM/\/ 12/1913
echnical

viewer Date RSOP-03.01 Rev 19Aug2013
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SCALER INITIAL SETUP SHEET

Beta

I ZBIue éﬁs forlngutg |

Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006 Setup Date:  10-Dec-13
Instrument / SN: 2360 /278600 Cal. Due:  29-Aug-14 Source Cert. Date:  01-Sep-02
Probe Type / SN:  43-93/PR311198 Cal. Due: = 29-Aug-14 Source SN: AT7-273
Technician: P. Wells Surface Emission Rate: 56,390 particles/min
Location: Trailer Source Type:  Tc-99
HV Check/Setting: 725 v
1. Total Background Counts observed:
Chi-squared Calculations Background Count Time: 1 minutes
122 -2.3 5.5 Source/Sample Count Time: 1 minutes
139 14.7 214.6
111 -13.4 178.2
131 6.7 44.2
117 -7.3 54.0
118 -6.3 40.3
113 -114 128.8 Average Counts = 124.4 counts
123 -1.3 1.8
132 7.7 58.5 Average Count Rate = 124.4 cpm
144 19.7 386.1
119 p -5.3 28.6 Standard Deviation = 14.0 counts
118 -6.3 40.3
119 -5.3 28.6 Sum of Squares = 3,713
118 -6.3 40.3
146 21.7 468.7 Area Correction Factor (ACF) = 1.00 100cm?
114 -10.4 107.1
111 -13.4 178.2 Scan Observation Interval (i) = 1.80 seconds
99 -25.4 642.6
140 15.7 244.9
153 28.7 820.8
0.0
2. Total Source Counts observed:
Chi-squared Calculations
10,641 49 2,372
10,752 160 25,504
10,382 -210 44,226
10,693 101 10,140 Average Counts = 10,592 counts
10,665 73 5,285
10,496 -96 9,274 Average Count Rate = 10,592 cpm
10,569 -23 543
10,676 84 7,006 Standard Deviation = 131 counts
10,619 27 713
10,401 -191 36,596 Sum of the Squares = 325,716
10,388 -204 41,738
10,617 25 610 Chi-Squared Statistic = 30.75
10,571 -21 454
10,725 133 17,609
10,899 307 94,065
10,557 -35 1,246 (assumes n-1 degrees of freedom; two-tailed
10,627 35 1,204 distribution @ 95% confidence level)
10,506 -86 7,448
10,453 -139 19,404
10,609 17 279
0.0 Instrument Efficiency (E;) = 0.186 cpm/dpm
Surface Efficiency (E;) = 0.500 cpm/dpm
Net source cts = 10,468 counts Total Efficiency (Er) = 0.093 cpm/dpm
Std. Dev. Net = 132 counts
Net Ct. Rate = 10,468 cpm MDCR = 89 cpm (@ 95% confidence
level)
MDA Scan= 1,354 dpm/100 cm?
MDA Static= 591 dpm/100 cm?
Bkg count range 96 152 (2 sigma)
Source gount range 10,330 10,854 (2 sigma)
[2/10/[3
Technical Réviewer ~ Date RSOP-03.01 Rev 19Aug2013




Source Activity Correction Worksheet
Activity(Act), = Act, X e-((.6931)T)

Isotope Tc-99 Equation:
ID# A7-273
Initial Activity
(Acty) (dpm) 56,390
Ref. Date 1-Sep-02
Half-life (years) 2.13E+05 7.77E+07 days (Half-life)
Current Date 10-Dec-13 4118.00 days (t)
Corrected Surface Emission Rate = 56,388 particles/min
Equations
Chi (x)-squared Calculations |x22=2( X~u)"2 s;= 267 counts
x = count S
pu=mean

o =standard deviation

Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s;=d' x SQRT(b;

Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/(SQRT(p) x E; x ACF) |
Static MDC
MDC = 3F320@R .1+ ta, D2
t)EXA)

d' = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)

b; = number of background counts in scan observation interval i

s; = minimum detectable number of net source counts in scan observation interval i

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Revj

Technical Reviewer Date RSOP-03.01 Rev 19Aug2013



Instrument Daily  Tc-99  Source Check 56,388 Corrected Activity (in dpm)

Instrument #: 2360/278600 Setup Date: 10-Dec-13 High Voltage: 725 v
Cal. Date: August 29, 2014 Source ID: A7-273 Total Efficiency: 9.28%
Probe #: 43-93 /PR311198 Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006 MDA (in dpm): 591.29

Ranges 3ackground: 96 counts tc 152 counts using £2 Sigma Count Time (min): 1
Source: 10,330 countstc__ 10,854  counts using =2 Sigma

Date Source |Background| HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
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Instrument Daily Th-230 Source Check

54,744 Corrected Activity (in dpm)
Instrument #: 2360 /278600 Setup Date: 10-Dec-13 High Voltage: 725 v
Cal. Date: August 29, 2014 Source ID: Total Efficiency: 8.73%
Probe #: 43-93 /PR311198 Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006 MDA (in dpm): 80.50
Ranges 3ackground: 0 counts tc 3 counts using + 2 Sigma Count Time (min): 1
Source: 18,766 countstc_ 19,476  counts using + 2 Sigma
Date Source |Background|] HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
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ITSI
SCALER INITIAL SETUP SHEET Alpha [CEiie ceiis for inpug_]

Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006 Setup Date:  06-Sep-13
Instrument / SN: 2360 /278618 Cal. Due: 29-Aug-14 Source Cert. Date: = 01-Sep-02
Probe Type / SN: 43-93/PR311163 Cal. Due:  29-Aug-14 Source SN: A7-270
Technician: P. Wells Surface Emission Rate: 54,750 particles/min
Location: Trailer Source Type: Th-230

HV Check/Setting: 800 v
1. Total Background Counts observed:

Chi-squared Calculations Background Count Time: 1 minutes
1 0 -0.1 0.0 Source/Sample Count Time: 1 minutes
2 0 -0.1 0.0
3 0 -0.1 0.0
4 1 0.9 0.8
5 0 -0.1 0.0
6 0 -0.1 0.0
i 0 -0.1 0.0 Average Counts = 0.1 counts
8 0 -0.1 0.0
9 0 -0.1 0.0 Average Count Rate = 0.1 cpm
10 0 -0.1 0.0
11 0 -0.1 0.0 Standard Deviation = 0.3 counts
12 0 -0.1 0.0
13 0 -0.1 0.0 Sum of Squares = 2
14 0 -0.1 0.0
15 0 -0.1 0.0 Area Correction Factor (ACF) = 1.00 100cm?
16 1 0.9 0.8
17 0 -0.1 0.0 Scan Observation Interval (i) = 1.80 seconds
18 0 -0.1 0.0
19 0 -0.1 0.0
20 0 -0.1 0.0
0.0
2. Total Source Counts observed:
Chi-squared Calculations
1 20,297 12 155
2 20143 -142 20,036
3 20,485 200 40,180
4 20,556 271 73,685 Average Counts = 20,285 counts
5 19,998 -287 82,111
6 20,366 81 6,634 Average Count Rate = 20,285 cpm
7 20,470 185 34,392
8 20,264 -21 422 Standard Deviation = 180 counts
20,400 115 13,329
10 20,047 -238 56,430 Sum of the Squares = 616,837
11 20,089 -196 38,240
12 20,353 68 4,685 Chi-Squared Statistic = 30.41
13 20,420 135 18,347
14 20,302 17 305
15 20,413 128 16,499
16 20,383 98 9,692 (assumes n-1 degrees of freedom; two-tailed
iz 20,047 -238 56,430 distribution @ 95% confidence level)
18 20,504 219 48,158
19 20,151 -134 17,836
20 20,003 -282 79,270
0.0 Instrument Efficiency (E;) = 0.371 cpm/dpm
Surface Efficiency (E;) = 0.250 cpm/dpm
Net source cts = 20,284 counts Total Efficiency (E7) = 0.093 cpm/dpm
Std. Dev. Net = 180 counts
Net Ct. Rate = 20,284 cpm MDCR = 3 cpm (@ 95% confidence
level)
MDA Scan= 38 dpm/100 cm?
MDA Static= 48 dpm/100 cm?
Bkg count range 0 to 1 (2 sigma)
Source count range 19,924 to 20,645 (2 sigma)

e . 9 Sep 2013
TWwer Dafe RSOP-03.01 Rev 19Aug2013




Source Activity Correction Worksheet

isotope Th-230 Equation: Adctivity(Act), = Act, x e-{(.693/)T)
ID# A7-270
Initial Activity
(Acty) (dpm) 54,750
Ref. Date 1-Sep-02
Half-life (years) 7.54E+04 2.75E+07 days (Half-life)
Current Date 6-Sep-13 4023.00 days (t)
Corrected Surface Emission Rate = 54,744 particles/min
Equations
Chi (x)-squared Calculations |x"2=%( X-u)*2 s;= 008 counts
x = count S
W= mean
o =standard deviation
Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s;=d' x SQRT(b}
Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/(SQRT(p) x E; x ACF) I
Static MDC

_3+320@ 1+, DY
(. XEXA)

MDC

d’ = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)

b; = number of background counts in scan observation interval /

s; = minimum detectable number of net source counts in scan observation interval i

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

RSOP-03.01 Rev 19Aug2013
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SCALER INITIAL SETUP SHEET Beta
Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006
Instrument / SN: 2360/278618 Cal. Due:
Probe Type /SN:  43-93/PR311163 Cal. Due:

Technician: P. Wells
Location: Trailer

1. Total Background Counts observed:
Chi-squared Calculations

1 125 -37.3 1387.6
2 137 -25.3 637.6
3 138 -24.3 588.1
4 159 -3.3 10.6
5 141 -21.3 451.6
6 162 -0.3 0.1
7 155 -7.3 52.6
8 162 -0.3 0.1
9 180 17.8 315.1
10 174 11.8 138.1
11 170 7.8 60.1
12 176 13.8 189.1
13 165 2.8 7.6
14 160 -2.3 5.1
15 165 2.8 7.6
16 179 16.8 280.6
17 176 13.8 189.1
18 178 15.8 248.1
19 152 -10.3 105.1
20 191 28.8 826.6

0.0

2. Total Source Counts ohserved:

Chi-squared Calculations

1 13,073 1 0
2 12,953 -119 14,244
3 13,089 17 277
4 12,963 -109 11,957
5 13,092 20 386
6 13,005 -67 4,536
il 12,919 -153 23,516
8 13,059 -13 178
9 12,893 -179 32,166
10 13,291 219 47,808
11 13,080 8 59
12 13,335 263 68,985
13 13,232 160 25,488
14 13,125 53 2,772
15 13,021 -51 2,637
16 13,309 237 56,003
17 13,110 38 1,418
18 12,952 -120 14,484
19 13,115 43 1,819
20 12,831 -241 58,250

0.0

Net source cts = 12,910 counts

Instrument Efficiency (E;) =
Surface Efficiency (E;) =
Total Efficiency (E;) =

Setup Date:  06-Sep-13

29-Aug-14 Source Cert. Date:  01-Sep-02
29-Aug-14 Source SN: A7-273
Surface Emission Rate: 56,390 particles/min

Source Type: Tc-99
HV Check/Setting: 800 v

Background Count Time: 1 minutes
Source/Sample Count Time: 1 minutes

Average Counts = 162.3 counts

Average Count Rate = 162.3 cpm
Standard Deviation = 17.0 counts
Sum of Squares = 5,500
Area Correction Factor (ACF) = 1.00 100cm?
Scan Observation Interval (i) = 1.80 seconds

Average Counts = 13,072 counts

Average Count Rate = 13,072 cpm
Standard Deviation = 139 counts
Sum of the Squares = 366,985
Chi-Squared Statistic = 28.07

(assumes n-1 degres of freedom; two-tailed
distribution @ 95% confidence level)

0.229 cpm/dpm
0500 cpmidpm
0114 cpmidpm

Std. Dev. Net = 140 counts
Net Ct. Rate = 12,910 cpm MDCR = 101 cpm (@ 95% confidence
level)
MDA Scan= 1,254 dpm/100 cm?
MDA Static= 544 dpm/100 cm?
Bkg count range 128 to 196
Source count range 12,794 to 13,350 (2 sigma)
4 Sep 203
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Source Activity Correction Worksheet

Isotope Tc-99 Equation: Activity(Act), = Act, x e-{(.693/t)T)
ID# A7-273

Initial Activity

(Actp) (dpm) 56,390

Ref. Date 1-Sep-02

Half-life (years) 2.13E+05 7.77E+07 days (Half-life)

Current Date 6-Sep-13 4023.00 days (t)

Corrected Surface Emission Rate = 56,388 particles/min

Equations

Chi (x)-squared Calculations |x22=2( X—u)"2 s;= 304 counts

X = count g

p=mean

o =standard deviation

Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s;=d' x SQRT(b;

Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/(SQRT(p) x E; x ACF)
Static MDC

MDC = 3+3.29R 1+, D'
t JEXA)

d’ = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)

b; = number of background counts in scan observation interval i

s; = minimum detectable number of net source counts in scan observation interval i

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Review:

Technical Reviewer Date RSOP-03.01 Rev 19Aug2013



Desgner and Manufaciurer

Vi - LUDLUM MEASUREMENTS, INC.
Scientific and Industrial 501 Oak Street 10744 Duichiown Road
Instruments CERTIFICATE OF CALIBRATION 325-235-5494 865-392-4601
Sweetwater, TX 72556 U S A, Knoxville, TN 37632 USA,
CUSTOMER  ENVIRACHEM, INC. - o __ ORDERNO.  20229136/396037
Mg,  Ludlum Measurements, Inc. Model 2360 Serial No 973'5}' ¥
Mfg Ludlum Measurements, inc Mode! 43-93 seriaiNo.  PrL 3y 1673 _
Cal Date 29-Aug-13  Cal Due Date _29-Aug-14 Cal. Intervai 1Year Meterface 202-855
Check mark »Aapplies to applicable instr. andfor detector AW mifg. spec. 1. 73 °F RH 3’ % Al 701.8 mm Hg
New Instrument Instrument Received  ~—Within Teler. +-10% 10-20% QOut of Tol Requiring Repair Other-See comments
v Mechanical ck.  Meter Zeroed Background Subtract Input Sens. Linearity
FIS Resp. ck v’ Resel ck " Window Operation v~ Geotropism
v Audio ck. v~ Alarm Setting ck. v Batt ck. (Min. Volit) 22 VvDC  —RS5-232 Port OK
—Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. Calibrated in accordance with LIMI SOP 14.9 rev 02/07/27
Instrument Volt Set 800 Vv
¥ HV Readour [2 points)  Ref.iinst. 500 ! S_D / V Reffinst 2000 ' Rool v
Fimware Version: 3G (o 424 {EEPROM Settings)
Alphz Threshold Ao mu User Time T
Beta Threshold: 3‘5 > Alpha Alarm ?9-7??9
Beta Window 2 oMo Beta Alarm 9¢ﬁ¢9
Overicad  Se ¥ yo Stmulele ’fﬁ” feak. ABAam.  Fogee T
ln.st'umnl calibrated with a +f cabl M@ei 2‘360 Date 3‘ ,/ 3) G i 5) of3
High vatage set with detector /) 7= ,m . caecler, Calibration Date Due: @ /Re /R0/Y
COMMENTS:
Gammea Cahbration. GM deleciors posdioned perpendicular ‘o source excepl for M 44-9 in wineh the fronl Of probe laces source :
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1000 400k cpm Yos Yoo
x1000 100k cpm a0/ /100
x100 40k cpm YoS Yoo
x100 - 10k cpm lo ! - 100
x10 4k cpm Yos Yoo
x10 1k cpm lel /8¢
x1 400 cpm Yos voo
X1 100 cpm 0.1 _1dyo
*Uncenainty within £ 10% C.F. witrin 2 20% ~ ALL Range|s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING® CAL. POINT RECEIVED METER READING*
Digital Log
Readout 400kcpm Y0034 () Yop3Y (V)| Scaie
40kcpm Yoo 7 Yoo 3
_ Akcpm Yoo Yoo
400cpm L {9 Yo
40cpm - 4

Ludium Measuremeants, inc cerufes that the abcve narrument has boen calibrsted Dy stancards tracopbie 10 ite Netong: inslitute of Standaids anc TechnCiogy. Of 10 e cakbralion facdles o

other irternabaral §

!
The calbraton system conlorms 10 the reQusements of ANSUNCSL 2540-1-1994 anc ANSI NI23-1978

o Nave Leen derved irom accepted vawes of Nalord’ physcal consianis o7 Nave Seon denhved Dy e rano lyoe o Calibiahor techngues

State of Texzs Calibration Licensa No. LO-1663

Reference Instruments and/or Sources:

058 280 720 734 781 113 1616 1896 5105 __5717CQ 5718C0O
50646 70647 73410 ES51 ES52 G112 MEOES -394 5-1054 T-304 T87e  T10081 TC0B2 yeg2
v Alpha SN Pu239 SN-7053 v~ Beta SIN Tc99SN:5280 SrYS0SN:5281 Other
v/ m 500 SN 190566 Oscitloscope S/N  Multimeter SIN 86250390
Calibrated By; ﬁlm_ %’4‘—“ Date 9 ‘/- "/9{,- 9 / _3
Revigwed By L_ Date 2‘\% v b 13

This cartificaie s1all not Do repraduced except = full. mmzml written aporowat of Ludhum Moasurements, ine

FORM C22§ 02126:2013 Pige

{C!

AC Inst.
Only

Passed Dielectric (H-Pot) and Continuity Tast
Failed



Model 2360 Log Data Date: 08/29/2013

e e . o o i i -

i

Time: 11:17:31 AM

Header 1: John Q. Fublic
Header 2: SN: 278618
Header 3: SN: PR311163
Header 4: Site: Bldg 1
Header 5: RM 008, 3. Wall
Header ®: Comment
Location:

Calibration Cue
Model 2360
Model 2360

08/29/2014
08/29/2013
10:40G:33 AM

Date:
Date:
Time:

Logged Sampies: 0

—

Jser PCT Scaier Count Time: 2.1 minutes
Alpha Jatemersr misrd Serpoing e
Bera Ratermeter Rlarm Setpodoint: 336564
Alpha + Beta Ratemeter Alarm Setpoint 993599
Alpha Scaler Alarm Setpoint 989895
Beta Scaler Alarm Setpoint 2399399
Alpna + Beta Scaler Alarm Sérfpaint 999999



= 24937 A Tibbitt
= lSOtOpe PrOdUCtS Valencia‘,lzr;:?or:wialQ:?»SS

Laboratories
Tel 66130921010
An Eckert & Ziegler Company Fax 661-257-8303

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide: Th-230 Customer: NEW WORLD TECHNOLOGY
Half-life: (7.54 £ 0.03)E+04 years P.O. No.: 20400
Catalog No.: EAB-230-47LB Reference Date: 1-Sep-02 12:00 PST
Source No.:  A7-270 Contained Radioactivity: 49.32 nCi 1825 Bg
Contained Radioactivity: 109500 dpm
(Total Alpha)
Physical description:
A. Capsule type: EAB-LB (47 mm OD x 3.18 mm THK)
B. Nature of active deposit: Electrodeposited and diffusion bonded oxide
C. Active Diameter: 41 mm
D. Backing: Stainless steel
E. Cover: None

Radioimpurities:

- = 0.4009 Am-241 = 0.110% 1 . CAUTION:!
Ra-226 = 0.400% and 0 b on 1 Sep 02 DELICATE SUBEACE
DO NOT WiPE
Method of Calibratiou: ACTIVE AREA

This source was assayed using a windowless intemal gas flow proportionat counter.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.4 %
B. Type B (systematic) uncertainty: + 30 %
C. Uncertainty in aliquot weighing: t 00 %
D. Total uncertainty at the 99% confidence level: 3.0 %

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 54750 a/min in 27 on 20 Aug 02.

b M 21-Auy-02-

Quality Control Date Signed IPL Ref. No.: 943-61

i50 9001 CERTIFIED —r—rrrerr

Medical imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts Valencia, California 91355 1800 North Keystone Street Burbank, California 91504



24937 Av Tibbitt
- 'SOtope PrOdUCtS Valencia,g:?or:ﬂa|9:355

Laboratories
Tel 661:309+1010
An Eckert & Ziegler Company Fax 661-257-8303

CERTIFICATE OF CALIBRATION
BETA STANDARD SOURCE

Radionuclide: Tc-99 Customer: NEW WORLD TECHNOLOGY
Half-life: {2.13 £ 0.05)E+05 years P.0. No.: 20400

Catalog No.: EAB-099-47LB Reference Date: 1-Sep-02 12:00 PST

Source No.:  A7-273 Contained Radioactivity: 47.93 nCi 1773 Bq

Contained Radioactivity: 106400 dpm

Physical description:

A. Capsule type: EAB-LB (47 mm OD x 3.18 mm THK)
B. Nature of active deposit: Electroplated and diffusion bonded oxide
C. Active Diameter: 41 mm
D. Backing: Stainless steel
E. Cover: None
Radioimpurities:
DEUCA SURFACE
DO NOT-WIPE
None detected ACTIVE AREA

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 04 %
B. Type B (systematic) uncertainty: t 30 %
C. Uncertainty in aliquot weighing: t 00 %
D. Total uncertainty at the 99% confidence level: t 30 %

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This saurce had surface emission rate of 56380 #/min in 2x on 20 Aug 02.

Ooe U o Zl-fuy -02.

Quality Control Date Signed IPL Ref. No.: 943-61

FERSITPRBS : : 1S0 9003 CERTIEIED — S —
Medical Imaging Laboratory Industrial Gauging Laboratory,,
24937 Avenue Tibbitts _Valencia, Californla 91355 1800 North Keystone Street ~ Burbank, Ctiforhia 91504
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Instrument Daily Tc-99 Source Check 56,388 Corrected Activity (in dpm)
Instrument #: 2360 /278618 Setup Date: 6-Sep-13 High Voltage: 800 v
Cal. Date: August 29,2014 Source ID: A7-273 Total Efficiency: 11.45%
Probe #: 43-93 /PR311163 Project/#: :oping Surveys, Treasure Island / 0720 MDA (in dpm): 543.92
Ranges 3ackground: 128 counts to 196 counts using + 2 Sigma Count Time (min): 1
Source: 12,794 countsto 13,350  counts using + 2 Sigma
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
9/9/2013 13,188 148 800 Sat Sat Sat N/A P.W.
9/10/2013 13,257 149 Sat P.W.
9/11/2013 12,888 145 Sat P.W.
9/12/2013 13,114 136 Sat P.W.
9yieyr3 | 13080 134 4 S S e S Pia.
A3 | 13a3 14 { - = .| 3ot DAD.
Q'/g "/2 |335‘ 16 4 A4 N\ saC ’\Svp
Quapes 134 |32 s N o <ox D .
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Completed By: ‘f, 1, / ﬁa 7 Date: .@L‘é [ 7063
Reviewed By: ] 2 P Date: [ Oct Zoi 3
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Instrument Daily Th-230  Source Check 54,744 Corrected Activity (in dpm)
Instrument #: 2360/278618 Setup Date: 6-Sep-13 High Voltage: 800 v
Cal. Date: August 29, 2014 Source ID: A7-270 Total Efficiency: 9.26%
Probe #: 43-93 /PR311163 Project/#: :oping Surveys, Treasure Island / 0720 MDA (in dpm): 48.27
Ranges 3ackground: 0 counts to 1 counts using + 2 Sigma Count Time (min): 1
Source: 19,924 countsto 20,645  counts using + 2 Sigma
Date Source Background HV BAT SPKR Sav/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
9/9/2013 20,552 0 800 Sat Sat Sat N/A P.W.
9/10/2013 | 20,445 0 v v ¥ Sat P.W.
9/11/2013 | 20315 0 v v v Sat P.W.
9/12/2013 [ 19,997 0 v \ v Sat P.W.
Guitof13 | 20141 o L N[ N Sad P
qj|l"l!13 2052% O 4 - A dat ALY
9-48-13 | 20629 k] i 4 SAT X.P
c\!(qLL% 2008 (o) + 4' =~ St DA,
Qzons  |2osed. D A X | L] st Ao
q 244113 2Zoc29\ o) . - L St ?.L:. ;
Qa3 [2020,2 A o~ - 4 | Sk i,
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Completed By: Ao W8 n Date: Lot l 1 2221 R
Reviewed By: i | & Date: Fd f?(-/ 2012 |
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Instrument Daily Th-230  Source Check 54,744 Corrected Activity (in dpm)
Instrument #: 2360 /278618 Setup Date: 6-Sep-13 High Voltage: 800 v
Cal. Date: August 29, 2014 Source ID: A7-270 Total Efficiency: 9.26%
Probe #: 43-93 /PR311163 Project/#: >oping Surveys, Treasure Island / 0720 MDA (in dpm): 48.27
Ranges 3ackground: 0 counts to 1 counts using + 2 Sigma Count Time (min): 1
Source: 19,924 countsto__ 20,645 counts using + 2 Sigma
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
ofyid [do3zsad| O Sat |Sed Sod | Set N/A 2.0
o203 |osa1 | O <4 4 4 | L Pad.
013173 120453 (o] . ~ NB <4 Dy
011> (20009} A AT 1 A\,
HO(R L 1> 1200002, 1 e % 3 o D .
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lojiop = {20201, D B R (W Bu)
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Instrument Daily Tec-99 Source Check 56,388 Corrected Activity (in dpm)
Instrument #: 2360/278618 Setup Date: 6-Sep-13 High Voltage: 800 v
Cal. Date: August 29,2014 Source ID: A7-273 Total Efficiency: 11.45%
Probe #: 43-93 /PR311163 Project/#: :oping Surveys, Treasure Island / 0720 MDA (in dpm): 543.92
Ranges 3ackground: 128 counts to 196 counts using + 2 Sigma Count Time (min): 1
Source: 12,794 countsto 13,350  counts using + 2 Sigma
Date Source Background HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
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SCALER INITIAL SETUP SHEET Alpha I ZBIue cel7$ for Ingutz |
Project Name / No: Rad Scoping Surveys, Treasure Island / 07204.0006 Setup Date:  31-Oct-13
Instrument / SN: 2360/ 278618 Cal. Due:| 29-Aug-14 Source Cert. Date:  01-Sep-02
Probe Type / SN:|  43-93/PR311163 Cal. Due: |  29-Aug-14 Source SN: AT7-270
Technician: P. Wells Surface Emission Rate: 54,750 particles/min
Location: Trailer Source Type: Th-230
HV Check/Setting: 800 v
1. Total Background Counts observed:
Chi-squared Calculations Background Count Time: 1 minutes
1 0 -0.6 0.4 Source/Sample Count Time: 1 minutes
2 0 -0.6 0.4
3 0 -0.6 0.4
4 0 -0.6 0.4
5 0 -0.6 0.4
6 0 -0.6 0.4
7 0 -0.6 0.4 Average Counts = 0.6 counts
8 1 04 0.2
9 1 0.4 0.2 Average Count Rate = 0.6 cpm
10 0 -0.6 0.4
11 1 0.4 0.2 Standard Deviation = 0.9 counts
12 1 0.4 0.2
13 1 0.4 0.2 Sum of Squares = 17
14 0 -0.6 0.4
15 0 -0.6 0.4 Area Correction Factor (ACF) = 1.00 100cm?
16 1 0.4 0.2
17 1 0.4 0.2 Scan Observation Interval (i) = 1.80 seconds
18 4 34 11.6
19 0 -0.6 0.4
20 1 0.4 0.2
0.0
2. Total Source Counts observed:
Chi-squared Calculations
1 20,152 -132 17,332
2 20,284 0 0
3 20,134 -150 22,395
4 20,185 -99 9,732 Average Counts = 20,284 counts
5 20,355 71 5,091
6 20,019 -265 70,040 Average Count Rate = 20,284 cpm
7 20,299 15 236
8 20,217 -67 4,442 Standard Deviation = 184 counts
9 20,222 -62 3,801
10 20,660 376 141,639 Sum of the Squares = 642,535
11 20,040 -244 59,365
12 20,637 353 124,856 Chi-Squared Statistic = 31.68
i3 20,114 -170 28,781
14 20,194 -90 8,037
15 20,257 -27 710
16 20,439 155 24,134 (assumes n-1 degrees of freedom; two-tailed
17 20,502 218 47,677 distribution @ 95% confidence level)
18 20,521 237 56,335
19 20,150 -134 17,862
20 20,292 8 70
0.0 Instrument Efficiency (E;) = 0.371 cpm/dpm

Net source cts =
Std. Dev. Net =
Net Ct. Rate =

MDA Scan=
MDA Static=

Bkg count range
Sourcg count range

20,283 counts

184 counts
20,283 cpm

Surface Efficiency (Eg) =
Total Efficiency (E7) =

94 dpm/100 cm?
71 dpm/100 cm?

0
19,916

to
to

2 (2 sigma)
20,651 (2 sigma)

MDCR =

10/21/13

Déte

0.250 cpm/dpm
0.093 cpm/dpm

6 cpm (@ 95% confidence

RSOP-03.01 Rev 19Aug2013



Source Activity Correction Worksheet

Isotope Th-230 Equation: Activity(Act), = Act, x e~{(.6931)T)
ID# AT7-270
Initial Activity
(Acto) (dpm) 54,750
Ref. Date 1-Sep-02
Half-life (years) 7.54E+04 2.75E+07 days (Half-life)
Current Date 31-Oct-13 4078.00 days (t)
Corrected Surface Emission Rate = 54,744 particles/min
Equations
Chi (x)-squared Calculations |x22=2( X~u)"2 ss= 019  counts
x = count c
u=mean
o =standard deviation
Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s; = d' x SQRT(b;
Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/(SQRT(p) x E; x ACF) ]
Static MDC - e

_3+320R 41+t 4, D
t)EXA)

MDC

d' = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)

b; = number of background counts in scan observation interval i

s; = minimum detectable number of net source counts in scan observation interval /

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Y /Y, )2

Technical Reviewer Date

RSOP-03.01 Rev 19Aug2013



Project Name / No

OO NOOOGHEWN=

O©COONOOODRWN=

GER

SCALER INITIAL SETUP SHEET Beta

Instrument / SN: 2360 /278618 Cal. Due:
Probe Type / SN:|  43-93/PR311163 Cal. Due:
Technician: P. Wells
Location: Trailer
1. Total Background Counts observed:
Chi-squared Calculations
105 -29.8 888.0
117 -17.8 316.8
105 -29.8 888.0
119 -15.8 249.6
139 4.2 17.6
115 -19.8 392.0
115 -19.8 392.0
145 10.2 104.0
145 10.2 104.0
133 -1.8 3.2
134 -0.8 0.6
143 8.2 67.2
136 1.2 1.4
131 -3.8 14.4
150 15.2 231.0
128 -6.8 46.2
163 28.2 795.2
158 23.2 538.2
170 35.2 1239.0
145 10.2 104.0
0.0
2. Total Source Counts observed:
Chi-squared Calculations
12,078 -29 864
11,984 -123 15,228
12,237 130 16,796
12,164 57 3,204
12,027 -80 6,464
12,259 152 22,983
12,190 83 6,823
11,941 -166 27,689
12,035 -72 5,242
12,109 2 3
12,212 105 10,941
12,316 209 43,514
12,299 192 36,711
12,030 -77 5,991
11,738 -369 136,456
12,042 -65 4,277
12,210 103 10,527
11,965 -142 20,278
12,173 66 4,303
12,139 32 999
0.0

Net source cts =
Std. Dev. Net =
Net Ct. Rate =

MDA Scan=
MDA Static=

Bkg count range

Source count range

11,973 counts
142 counts
11,973 cpm

1,232 dpm/100 cm?
537 dpm/100 cm?

98 to 171

11,825 to

: Rad Scoping Surveys, Treasure Island / 07204.0006

29-Aug-14
29-Aug-14

Background Count Time:
Source/Sample Count Time:

Area Correction Factor (ACF) =

Scan Observation Interval (i) =

I ZBIue cel7s for Ineuq |

Setup Date:
Source Cert. Date:

Surface Emission Rate:

Source Type:
HV Check/Setting:

Average Counts =
Average Count Rate =
Standard Deviation =

Sum of Squares =

Average Counts =
Average Count Rate =
Standard Deviation =
Sum of the Squares =

Chi-Squared Statistic =

31-Oct-13

01-Sep-02
A7-273
56,390
Tc-99
800 v

particles/min

minutes
minutes

134.8 counts
134.8 cpm
18.3 counts
6,393
1.00 100cm?

1.80 seconds

12,107 counts

12,107 cpm

141 counts

379,291

31.33

(assumes n-1 degrees of freedom; two-tailed
distribution @ 95% confidence level)

Instrument Efficiency (E;) =
Surface Efficiency (E;) =
Total Efficiency (E;) =

(2 sigma)

12,390 (2 sigma)

MDCR =

k3113

TeéhAi

viewsr  ~—

Date

0.212 cpm/dpm
0.500 cpm/dpm
0.106 cpm/dpm

93 cpm (@ 95% confidence

RSOP-03.01 Rev 19Aug2013



Source Activity Correction Worksheet

Isotope Tc-99 Equation: Activity(Act), = Act, x e~((.693/)T)
ID # A7-273
Initial Activity
(Actp) (dpm) 56,390
Ref. Date 1-Sep-02
Half-life (years) 2.13E+05 7.77E+07 days (Half-life)
Current Date 31-Oct-13 4078.00 days (t)
Corrected Surface Emission Rate = 56,388 particles/min
Equations
Chi (x)-squared Calculations [x22=X(X-1)"2 s;= 278  counts
X = count 9
1= mean
o =standard deviation
Minimum Detectable Count Rate ( MDCR) MDCR = s; x 60/i s; = d' x SQRT(b;
Scan Minimum Detectable Concentration (Scan MDC) Scan MDC = MDCR/(SQRT(p) x E; x ACF) 4]
Static MDC ’

MDC = 3+329R .t 4t H2
TIEXA)

d' = 1.38 (source: MARSSIM Table 6.5, pg. 6-40; assumes correct decision rate of 95%)
i = scan observation interval (sec)

b; = number of background counts in scan observation interval i

s; = minimum detectable number of net source counts in scan observation interval i

p = surveyor efficiency (source: MARSSIM Section 6.7.2.1, pg. 6-42)

Y /ARy /13

Technical Réviewer Date RSOP-03.01 Rev 19Aug2013




56,388

31-Oct-13

Corrected Activity (in dpm)

Instrument Daily Tc-99  Source Check
Instrument #: 2360/278618 Setup Date:
Cal. Date: August 29,2014 Source ID:

A7-273

High Voltage: 800 v
Total Efficiency: 10.62%
MDA (in dpm): 537.10

Probe #: 43-93 / PR311163 Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006
Ranges 3ackground: 98 counts tc 171 counts using % 2 Sigma Count Time (min): 1
Source: 11,825 countstc__ 12,390  counts using + 2 Sigma
Date Source |Background| HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
11/1/2013 12,171 130 SAT SAT SAT Sat N/A TC
11/4/2013 12,212 149 e Sat PW
Mysjual [2o40] 50 | o B P
L_lﬁl_nl‘["x \\95’4 159 - P ~N N ~ D.\Q.
sl RO 1d ]| L N _ Pw
ve(alugrl [ e LT [ b N AN /
[ NTI8] WeS ~ N N ~N D /
Iz [12093]  jid L [ ~L L ThY /[
Npsua[igoy] 189 | N~ =1 N ~ D\, /[
undpr3IN3sld j¢g [ 3 4 P /
Wweps freos| |56 [T LT 4] R YR /
ppena» ziz\ | 4o [ | ] ~ -l . /
HAap 8801 el [ = - — D\a /
Wzop= [1RSG| W8 [ | L ESRY /
W= [18Ra | \&s | L 4| N ™) /
Wiz pa 116494 | 149 f ~N- S By /
W2t0f(R [J330,2] 185 I I | Y /
C — L /9
/
/
/
/
/
0, A /
‘ /
/
/
/
/
/
/[
Completed By: @@/}4 2 L2004 Date: /Pl s/ R
4 Date: 1 )_’/ li‘/_)‘;/ ‘;‘;

Reviewed By: %;//; /1T N0




cilbane|

Instrument Daily Th-230 Source Check 54,744 Corrected Activity (in dpm)
Instrument #: 2360/278618 Setup Date: 31-Oct-13 High Voltage: 800 v
Cal. Date: August 29, 2014 Source ID: A7-270 Total Efficiency: 9.26%
Probe #: 43-93 /PR311163 Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006 MDA (in dpm): 71.30
Ranges 3ackground: 0 counts tc 2 counts using + 2 Sigma Count Time (min): 1
Source: ___ 19,916  countstc__ 20,651  counts using + 2 Sigma
Date Source |Background| HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
11/1/2013 19,925 0 SAT SAT SAT Sat N/A TC
11/4/2013 | 20,155 0 - 3 Sat PW
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Instrument Daily Th-230 Source Check 54,744 Corrected Activity (in dpm)
Instrument #: 2360/278618 Setup Date: 31-Oct-13 High Voltage: 800 v
Cal. Date: August 29, 2014 Source ID: A7-270 Total Efficiency: 9.26%
Probe #: 43-93 /PR311163 Project/#: Rad Scoping Surveys, Treasure Island / 07204.0006 MDA (in dpm): 71.30
Ranges 3ackground: 0 counts tc 2 counts using + 2 Sigma Count Time (min): 1
Source: 19,916 countstc__ 20,651  counts using + 2 Sigma
Date Source |Background| HV BAT SPKR Sat/ Pre and Technician Additional
Counts Counts Unsat Post checks Initials Comments
£2/9))3 1208723 | D 4wt | St £/ 1A Py).
24311320145 O . — o 10
43 Poyor| O N | A - - - Y
AN (N ) A - N — D 7
I2japaldone | O , = — L DAy /
poppdeod| O N — ~ o =TIRY /f
A /
A /A
— a
A //
L~ //
A //
L~ //
A //
A /
Completed By: b\m\x Vol ds Date: I | 1013
Reviewed By: jd/ / /T~ Date: 1> ¥ 1Ia/l] R
~— T<7t1ar 1t =2




cilbane]

Instrument Daily Tc-99  Source Check 56,388 Corrected Activity (in dpm)
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