
N00236.002967
ALAMEDA POINT
SSIC NO. 5090.3

....... Base Realignment and Closure
Program Management Office West

1455 Frazee Road, Suite 900
San Diego, California 92108-4310

CONTRACT NO. N62473-06-D-2201
CTO No. 0008

RADIOLOGICAL CHARACTERIZATION
SURVEY REPORT

September28,2007

RADIOLOGICAL SURVEY AT
IR SITE 32 AND THE SHORELINES OF IR SITES 1 AND 2

ALAMEDA POINT

ALAMEDA, CALIFORNIA

_ DCN: ECSD-2201-0008-0001

TETRA TECH

1230 Columbia Street, Suite 750
San Diego, California 92101-8536

Clifford Stephan, CHP
Project Health Physicist

Abram S. Eloskof, CIH, M.Eng., M.Sc.
Project Manager



TETRATECH

TRANSMITTAL/DELIVERABLE RECEIPT

Contract No. N62473-06-D-2201 (RAC IV) Document Control No. ECSD-2201-0008-0001

File Code: 5.0

TO: Contracting Officer DATE: 10/04/07

Naval Facilities Engineering Command SW CTO: 0008
Ms. Beatrice Appling, AQE.BA LOCATION: Alameda, CA

Building 127, Room 108
1220 Pacific Highway
San Diego, G_ 92132-5_9_ p

A. N. Bolt, Program Manager

DESCRIPTION: Radiological Characterization Survey Report, September 28, 2007

Radiological Survey at IR Site 32 and the Shorelines of IR Sites 1 and 2

TYPE: [] Contract/Deliverable [] CTODeliverable [] Notification
[] Other

VERSION: N/A REVISION #: N/A

(e.g. Draft, Draft Final, Final, etc.)

ADMIN RECORD: Yes [] No 1--] Category [] Confidential []
(PM to Identify)

SCHEDULED DELIVERY DATE: 09/28/07 ACTUAL DELIVERY DATE: I0/04/07

NUMBER OF COPIES SUBMITTED: O/7C/7E Copy of SAP to N. Ancog []

COPIES TO: (Include Name, Navy Mail Code, and Numberof Copies)

NAVY: TtEC: OTHER: (Distributed by TtEC)

A. Baugman (BRAC) O/IE G. Joyce M. Slack - RASO
T. Macchiarella (BRAC) A. Eloskof
1C/IE V. Richards

J. Kowalczyk (BRAC) 1C/IE C. Stephan
D. Robinson (BRAC) IC/IE

D. Silva (EVR,DS) 3C/3E Date/Time Received

Basic Contract Files (AQE)
IC

1230 Columbia Street, Suite 750, San Diego, CA 92101



TABLE OF CONTENTS

PAGE

LIST OF TABLES ......................................................................................................................... v

LIST OF FIGURES ...................................................................................................................... vi

ABBREVIATIONS AND ACRONYMS .................................................................................... vii

EXECUTIVE SUMMARY ..................................................................................................... ES-1

1.0 INTRODUCTION ........................................................................................................... 1-1
1.1 SCOPE OF WORK ............................................................................................... 1-2
1.2 PROJECT MANAGEMENT AND ORGANIZATION ....................................... 1-2

1.2.1 Project Management Responsibilities ........................................................ 1-5
1.2.2 Data Quality and Reporting ....................................................................... 1-7

1.3 PROJECT SCHEDULE ........................................................................................ 1-8
1.4 REPORT ORGANIZATION ................................................................................ 1-8

2.0 SITE DESCRIPTION AND HISTORY .......................................................................... 2-1
2.1 SITE DESCRIPTION ............................................................................................2-2
2.2 SITE HISTORY .....................................................................................................2-3
2.3 SITE PHYSICAL CHARACTERISTICS .............................................................2-4

2.3.1 Geologic Setting...........................................................................................2-5
2.3.2 Hydrogeologic SeXing.................................................................................2-7

2.4 CHEMICAL AND RADIOLOGICAL CHARACTERISTICS .............................2-7
2.4.1 Chemical Characteristics .............................................................................2-7
2.4.2 Radiological Characteristics .......................................................................2-9

2.5 PREVIOUS RADIOLOGICAL SURVEYS ........................................................2-10

3.0 RADIOLOGICAL SURVEYS ..........................................................................................3-1
3.1 OBJECTIVE OF SURVEY................................................................................... 3-1
3.2 SURVEY CRITERION ......................................................................................... 3-1
3.3 MOBILIZATION .................................................................................................. 3-1
3.4 SURVEY PREPARATION................................................................................... 3-2

3.4.1 Land Survey ............................................................................................... 3-2
3.4.2 Vegetation Clearance and Associated Environmental Protection .............3-3
3.4.3 Biological Monitoring................................................................................ 3-4
3.4.4 Tree Evaluation and Pruning ..................................................................... 3-5

3.5 MUNITIONS AND EXPLOSIVES OF CONCERN ............................................ 3-5
3.6 BACKGROUND REFERENCE AREAS ............................................................. 3-6

3.6.1 Background Measurements........................................................................ 3-7
3.6.2 Riprap Source Study .................................................................................. 3-7

3.7 SURVEY AREA ................................................................................................... 3-8
3.7.1 LARADS Scanning (vehicle-based) .......................................................... 3-8

220100080001 SurveyReport.doc i Radiological Characterization Surgey Report
Radiological Supgey at IR S_te32 and

the Shorelines oflR Sites 1 and 2
Alameda Point, Alameda, Ualifornia

DCN: ECSD-2201-0008-0001
CTO No. 0008. {)9/28/07



TABLE OF CONTENTS

(Continued)

PAGE

3.7.2 LARADS Scanning (hand-held) ................................................................. 3-9
3.7.3 Static Surveys ............................................................................................... 3-9
3.7.4 Alpha/Beta Surveys .................................................................................. 3-10
3.7.5 Exposure Rate Surveys ............................................................................. 3-10
3.7.6 Soil Sampling ........................................................................................... 3-11
3.7.7 Gamma Spectroscopy .............................................................................. 3-11

3.8 DOSIMETRY STUDY ....................................................................................... 3-13
3.9 MATERIALS, EQUIPMENT AND PERSONNEL SURVEYS ........................ 3-13
3.10 AIR MONITORING ........................................................................................... 3-14

4.0 INSTRUMENTATION .................................................................................................... 4-1
4.1 SURVEY INSTRUMENT INFORMATION AND PROCEDURES .................... 4-1

4.1.1 LARADS Survey ........................................................................................ 4-1
4.1.2 Scan Gamma Surveys ................................................................................. 4-1
4.1.3 Static Gamma Surveys ................................................................................ 4-2
4.1.4 Gamma Spectroscopy ................................................................................. 4-2
4.1.5 Exposure Rate Surveys ............................................................................... 4-2
4.1.6 Materials, Equipment and ff)W Screening ................................................ 4-2

4.2 INSTRUMENT CALIBRATION AND QUALITY ASSURANCE
PROCEDURES ...................................................................................................... 4-2
4.2.1 Instrument Calibration ................................................................................ 4-3
4.2.2 QA/QC Procedures ..................................................................................... 4-3

5.0 MINIMUM DETECTABLE COUNT RATE DETERMINATION ................................ 5-1
5.1 STATIC MDCR ..................................................................................................... 5-1
5.2 SCAN MDC FOR UNIFORM :26ILA_CONTAMINATION ................................. 5-2

6.0 DATA ANALYSIS AND RESULTS .............................................................................. 6-1
6.1 BACKGROUND REFERENCE AREAS ............................................................. 6-1

6.1.1 Static Measurements .................................................................................. 6-1
6.1.2 Scan Measurements ................................................................................... 6-2

6.2 SURVEY AREA ................................................................................................... 6-3
6.2.1 Gamma Scans ............................................................................................. 6-3
6.2.2 Static Gamma ............................................................................................. 6-4
6.2.3 Exposure Rate Surveys .............................................................................. 6-5
6.2.4 Soil Sampling ............................................................................................. 6-5
6.2.5 Riprap Study .............................................................................................. 6-6
6.2.6 Gamma Spectroscopy ................................................................................ 6-6
6.2.7 Dosimetry Study ......................................................................................... 6-6

220100080001 SurveyReport.doc ii Radiological Characterizatk_n Survey Report
Radiological Survey at IR Site 32 and

file Shorelines of'lR Sites 1 and 2

Alameda Point, Alameda, Cali fornia
DCN: ECSD-2201-0008-0001

CTO No. 0008, 09,28/07



TABLE OF CONTENTS

(Continued)

PAGE

6.3 INVESTIGATION-DERIVED WASTE, MATERIALS, EQUIPMENT
AND PERSONNEL SURVEYS ...........................................................................6-7
6.3.1 Personnel and Unconditional Release Surveys..........................................6-7

6.4 CONCLUSION .....................................................................................................6-8

7.0 PHOTOGRAPHIC LOG..................................................................................................7-1

8.0 FIELD CHANGES ..........................................................................................................8-1

9.0 DEMOBILIZATION .......................................................................................................9-1
9.1 SITE FACILITIES ................................................................................................9-1
9.2 COMPLETION INSPECTION .............................................................................9-1

10.0 WASTE MANAGEMENT ............................................................................................ 10-1
10.1 USED PERSONAL PROTECTIVE EQUIPMENT COLLECTION AND

DISPOSAL .......................................................................................................... 10-1
10.2 DECONTAMINATION WATER COLLECTION AND DISPOSAL ...............10-1
10.3 MEC GEOPHYSICAL CLEARANCE ............................................................... 10-2
10.4 POINT SOURCES COLLECTION AND DISPOSAL ...................................... 10-2

11.0 REFERENCES............................................................................................................... 11-1

220100080001 SurveyReport.doc iii RadiologicalCharacterization Survey Report
Radiological Survey at IR Site 32 and

the Shorelines oflR Sites 1 and 2
Alameda Point, Alameda. California

DCN: ECSD-2201 0008-0001
CTO No. 0o1_8,09/28/07



TABLE OF CONTENTS

(Continued)

APPENDICES

Appendix A Land Survey Data

Appendix B Field Change Request Forms

Appendix C UXO Waiver of Explosive Safety Submission

Appendix D Biological Survey Summary Report

Appendix E Chain-of-Custody and Laboratory Analytical Reports

E. 1 Soil Results

E.2 Decontamination Water Results

Appendix F Survey Area Gamma Spectroscopy Data

Appendix G Photographic Log

Appendix H Instrument Calibration and Performance Check Data

H. 1 Instrument Calibration Records

H.2 Performance Check Data

Appendix I Background Reference Area Static Survey Data

I. 1 NaI Detector Static: Count Rate -

1.2 Scan Measurements (Towed Array)

1.3 Pressurized Ion Chamber Measurements

1.4 MicroRem Meter Measurements

Appendix J MicroShield Modeling Results

Appendix K Survey Area LARADS Data

Appendix L Survey Area Static Survey Data

Appendix M Unconditional Release Data Sheets

Appendix N Waste Manifests

220100080001 SurveyReport.doc iv Radiological Characterization Survey Report

Radiological Survey at IR Site 32 and
the Shorelines of IR Sites 1 and 2

Alameda Point, Alameda, Calilbrnia
DCN: ECSD-2201-0(/08-0001

CTO No. 0008, 09/28/07



LIST OF' TABLES

"fable 3-1 April 2006"Biological Monitoring Summary Results

Table 3-2 Soil Sample and Field Gamma Scan Cross Reference

Table 3-3 Sample Containers Screening Data

Table 3-4 Lapel Air Sample Results for Invasive Soil Sampling

Table 4-1 Survey Instalment lnforrnation

Table 5-1 Static Background and MDCR for NaI :Detectors

Table 5-2 Scan Sensitivity Parameters for NaI Detectors

Table 5-3 Microshield Results of Detector Offset

Table 5-4 Comparison of Microshield Results and MDCRsu_veyor

Table 6-1 Summary of Soil Samples Radiochemistry Results

Table 6-2 Source Shielding Riprap Study

Table 6-3 In-Situ Gamma Spectroscopy Locations

Table 6-4 Thermoluminescent Detector Locations Dosimetry Study

Table 10-1 Summary of Non-RCRA Waste Streams

220100080001 SurveyReport.doc V Radiological Characterization Survey Report
Radiological Survey at IR Site 32 and

the Shorelines oflR Sites I and 2
Alameda Point, Alameda, California

DCN: ECSD-2201-0008-000I
CTO No. 0008, 09/28/07



LIST OF FIGURES

Figure 1-1 Site Vicinity Map ......

Figure 1-2 Location Map oflR Site 1,2, 32 and the Former Radiological Shack Area

Figure 1-3 Project Organization Chart

Figure 3-1 Background Reference Areas and Instrument Reading Locations

Figure 3-2 Detector Array

Figure 6-1 IR Site 32 Gamma Scan Coverage

Figure 6-2 IR Site 1Data Gaps Gamma Scan Coverage

Figure 6-3 IR Site 2 Data Gaps Gamma Scan Coverage

Figure 6-4 Rad Shack Gamma Scan Coverage

Figure 6-5 IR Site 32 Gamma Scan, Elevated Levels of Radiological Activity
> 4,000 Net Cpm

Figure 6-6 IR Site 1 Gamma Scan, Elevated Levels of Radiological Activity
> 4,000 Net Cpm

Figure 6-7 IR Site 2 Gamma Scan, Elevated Levels of Radiological Activity
> 4,000 Net Cpm

Figure 6-8 Rad Shack Gamma Scan, Elevated Levels of Radiological Activity
> 4,000 Net Cpm

Figure 6-9 IR Site 1,2, and 32 Shoreline Statics Coverage

Figure 6-10 IR Site 1, 2, and 32 Shoreline Statics, Elevated Levels of Radiological
Activity > 4,000 Net Cpm

Figure 6-11 IR Site 32 Statics Elevated Levels of Radiological Activity
> 4,000 Net Cpm

Figure 6-12 IR Site 1, 2, and 32 Shoreline PIC Measurements

Figure 6-13 IR Site 32 PIC Locations and Measurement Levels

Figure 6-14 NaI Static Measurements and Soil Sample Locations

Figure 6-15 Gamma Spectroscopy and NaI Static Measurement Locations

Figure 6-16 Dosimetry Study Thermoluminscent Detector Locations

220100080001 SurveyReport.doc Vl Radiological Characterization Survey Report
Radiological Survey at IR Site 32 and

the Shorelines of IR Sites 1and 2
Alameda Point, Alameda, Calilomia

DCN: ECSD.-2201-0008o001
CTO No. 0008.09'28/07



ABBREVIATIONS AND ACRONYMS

p.Ci microcurie

_tCi/mL microcurie per milliliter

gR/h microroentgen per hour

greta microrem

gRerrdh microroentgen-equivalent-man per hour

AEC Atomic Energy Commission

ARAR applicable or relevant and appropriate requirement

ATV all-terrain vehicle

avg average

BEI Bechtel Environmental, Inc.

bgs below ground surface

BRA Background Reference Area

BRAC Base Realignment and Closure

CCS California Coordinate System

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

CFR Code of Federal Regulations

CIH Certified Industrial Hygienist

cm centimeter

cm2 square centimeter

cpm count per minute

CQC Contractor Quality Control

CRZ contamination reduction zone

137Cs cesium-137

CSO Caretaker Site Office

CTO Contract Task Order

DAC derived air concentration

DBH diameter at breast height

DFW definable feature of work

DGPS differential global positioning system

DHS Department of Health Services

220100080001 SurveyReport.doc vii Radiological Characterization Survey Report

Radiological Survey at IR Site 32 and
the Shorelines oflR Sites 1 and 2

Alameda Point, Alameda. Califon_ia
DCN: ECSD-2201-0008-000 I

CTO No. 0008, 09/28/07



ABBREVIATIONS AND ACRONYMS
(Continued)

DOA Department of the Army

DoD Department of Defense

DON Department of the Navy

dpm disintegrations per minute

DQO data quality objective

E&E Ecology and Environment

EPA U.S. Environmental Protection Agency

FCR Field Change Request

FD field duplicate

FWENC Foster Wheeler Environmental Corporation

GIS Geographic Information System

HPGe high-purity Germanium

h hour

IDW investigation-derived waste

IR Installation Restoration

keV kiloelectron volt

LARADS Laser-assisted Ranging and Data System

LLRW low-level radioactive waste
2

m square meter

MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual

MCL maximum contaminant level

MDA minimum detectable activity

MDC minimum detectable concentration

MDCR minimum detectable count rate

MDER minimum detectable exposure rate

MEC munitions and explosives of concern

MeV megaelectron volt

mL milliliter

MPPEH material potentially presenting an explosive hazard

mm millimeter

220100080001 SurveyReport.doc Vi ii Radio logical Characterization Survey Report
Radiological Survey at IR Site 32 and

the Shorelines oflR Sites 1 and 2
Alameda Point, Alameda. California

DCN: ECSD-2201-0008-0001
CTO No. 0008, 09/28/07



ABBREVIATIONS AND ACRONYMS
(Continued)

NAD North American Datum

NaI sodium iodide

NAS Naval Air Station

NAVFAC SW Naval Facilities Engineering Command, Southwest

NCR Nonconformance Report

NGS National Geodetic Survey

NGVD National Geodetic Vertical Datum

NRC Nuclear Regulatory Commission

OEW ordnance and explosives waste

OU Operable Unit

PAH polynuclear aromatic hydrocarbon

PCB polychlorinated biphenyl

pCi/g picocurie per gram

pCi/L picocurie per liter

PE Professional Engineer

PESM Project Environmental and Safety Manager

PHP Project Health Physicist

PIC pressurized ion chamber

PjM Project Manager

PPE personal protective equipment

PQCM Project Quality Control Manager

PRC PRC Environmental Management, Inc.

PRG Preliminary Remediation Goal

QA quality assurance

QC quality control

226Ra radium-226

RASO Radiological Affairs Support Office

RCRA Resource Conservation and Recovery Act

R! Remedial Investigation

ROICC Resident Officer in Charge of Construction

220100080001 SurveyReport.doc ]iX Radiological Characterization Survey Report

Radiological Sur_ey at IR Site 32 and
the Shorelines of IR Sites 1 and 2

Alameda Point. Alameda, California
DCN: ECSD-2201-0008-O001

CTO No. 0008, 09/28/07



ABBREVIATIONS AND ACRONYMS
(Continued)

RPM Remedial Project Manager

s second

SAP Sampling and Analysis Plan

125Sb antimony-125

Shaw Shaw Environmental & Infrastructure, Inc.

SHSP Site Health and Safety Plan

SHSS Site Health and Safety Specialist

SOP Standard Operating Procedure

9°Sr strontium-90

SSPORTS Supervisor of Shipbuilding, Conversion and Repair, Portsmouth

SUXOS Senior Unexploded Ordnance Supervisor

SVOC semivolatile organic compound
TCRA time-critical removal action

TLD thermoluminescent dosimeters

TPH total petroleum hydrocarbons

TtEC Tetra Tech EC, Inc.

TtEMI Tetra Tech EM, Inc.

TtFW Tetra Tech FW, Inc.

U not detected

USFWS United States Fish and Wildlife Service

UXO unexploded ordnance

VOC volatile organic compound

220100080001 SurveyReport.doc X RadioloNcal Characterization Survey Report

RadioloNcal Survey at IR Site 32 and
the Shorelines of IR Sites 1 and 2

Alameda Point, Alameda, California
DCN: ECSD-2201-0008-0001

CTO N_._.0008, 09/28/07



EXECUTIVE S UMMARY

This Radiological Characterization Report describes the radiological survey activities perfomaed
at Installation Restoration (IR) Site 32, the shorelines of IR Sites 1 and 2, and the fomler

Radiological Shack area located at Alameda Point, Alameda, California. The Naval[ Facilities

Engineering Command, Southwest (NAVFAC SW) authorized Tetra Tech EC, Inc. (TtEC) to

plan and implement the radiological survey. The radiological survey was performed in

accordance with the Final Radiological Sulwey Work Plan (TtEC, 2006a), which was contingent

on access to shoreline areas, required vegetation clearance, and munitions and explosives of

concern (MEC) safety. The Naval Sea Systems Command Detachment, Radiological Affairs

Support Office (RASO), the U.S. Environmental Protection Agency (EPA), the United States
Fish and Wildlife Service (USFWS) and the California Department of Health Services (DHS)

reviewed the Final Radiological Survey Work Plan (TtEC, 2006a), and the RASO and USFWS

visited the site during survey activities. Mobilization activities commenced August 28, 2006, and

survey-related activities continued through November 22, 2006. The team performed surveys of
1R Site 32 and the shorelines of IR Site 1 and 2 that included visual and geophysical search for

unexploded ordnance (UXO), vegetation removal, as necessary, and radiological survey
measurements.

IR Site 32 and the shorelines of 1R Sites 1 and 2',are located in the northwest comer of Alameda

Point. IR Site 1 was operated between 1943 and 1956 as the former Naval Air StatJion(NAS)
Alameda's main site for waste disposal. IR Site 2 was used as a disposal area for Alameda Point
from approximately 1952 through 1978. IR Site 32 was historically used for ordnance storage.
An open space area in the eastern portion of IR Site 32 was used for equipment, vehicle, and
aircraft storage.

NAS Alameda had a radium paint shop that repaired and maintained radioluminescent devices in
the 1940s, 1950s, and early 1960s. Disposal of radioluminescent devices containing radium was
not controlled by specific procedures until the late 1960s. Before that time, it was common

practice throughout private industry and the military to dispose of radioluminescent instruments
and articles by burial in landfills. Other radionuclides were used in radioluminescent devices, but
radium-226 (226Ra)is the primary radionuclide of concern. This survey and previous radiation
surveys by PRC Environmental Management, Inc. (PRC) and Supervisor of Shipbuilding,
Conversion and Repair, Portsmouth (SSPORTS) substantiated these conclusions.

Preliminary radiological surveys were completed at IR Sites 1 and 2 in September 1995. In June
1996, a second preliminary radiological survey was conducted at a different area within IR Site 1.
Based on results from the preliminary surveys, the SSPORTS Environmental Detachment
conducted a more comprehensive radiological survey at IR Sites 1 and 2 in 1998 and 1999. The
results of these surveys showed that 226Rawas present at IR Sites 1 and 2 in soils at levels above
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background. In 2004, Tetra Tech FW, Inc. (TtFW) conducted a radiological characterization
survey at IR Sites 1 and 2. The primary objective of the survey was to characterize the potential
22GRacontamination that might be present by performing a 100percent surface scan using 2-inch .......

by 2-inch sodium iodide (NaI) detectors, as well as fixed gamma and exposure rate surveys,

gamma energy analysis with a portable high-purity Germanium (HPGe) system, and soil sampling.
However, due to accessibility issues, neither the shorelines of IR Site 1 and 2 nor the former

Radiological Shack area located within 1RSite 2 were surveyed. During the radiological survey of
IR Site 1, an elevated radiological reading was :identifiedon the eastern boundary, which borders
IR Site 32.

The primary objective of this survey was to determine if elevated levels of radioactive material

are present within IR Site 32, the former Radiological Shack area at IR Site 2 and along the

shorelines of IR Sites 1 and 2. The work performed included surface scans using 2-inch by 2-
inch sodium iodide (NaI) detectors, static gamma measurements, exposure rate surveys by

instrumentation and thermoluminescent dosimeters (TLDs), gamma energy analysis with a

portable high-purity Germanium (HPGe) system, and soil sampling.

TtEC performed a land survey and vegetation clearance before proceeding with the radiological
characterization survey. A number of measures were implemented during site activities to
minimize adverse impacts to local biological resources, including a biological survey prior to
fieldwork and worker education to avoid and minimize potential impacts on special-status

species and communities of concern. Portable lapel air samplers were used to collect both
background and breathing zone air samples during soil sampling activities. The calculated .....
concentration of the air samples was not above 10 percent of the derived air concentration

(DAC) (3 x 10-l° microcuries per milliliter [gCi!mL]) for 226Ra.

A Senior UXO Supervisor conducted a delineation of the former pistol range area within IR Site

1 where material potentially presenting an explosive hazard (MPPEH) had been uncovered due

to soil erosion prior to radiological survey activities. There was no collection or storage of

MPPEH associated with this scope of work.

Fifteen soil samples and two duplicate soil samples were collected at 15 locations within IR Site
32, the former Radiological Shack area within IR Site 2, and the shorelines of IR Sites 1 and 2.
The sample locations were selected based on the results of the radiological surveys and
represented those locations where survey data indicated the greatest elevation of radiation above
established background levels. Soil samples were collected from zero to 20 inches below ground
surface (bgs) using a hand auger. Independent laboratory analysis indicate all but three samples
had 226Raconcentrations at or above the investigation level 0.559 picocurie per gram (pCi/g).

The highest concentration of 226Rawas 753 pCi/g. Two of the five soil samples also had
strontium-90 (9°Sr) concentrations reported greater than the method detection limit. The highest
concentration of 9°Srwas 0.211 pCi/g, which is below the EPA Preliminary Remedial Goal for
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9°Sr (0.331 pCi/g). In the reference background soil samples, _)°Srwas not found to be',present in

concentrations greater than the method detection limit.

In situ gamma spectroscopy was used to analyze the soil at the 15 locations with the highest

elevated survey measurements. A review of these spectra indicated the presence of 22:'Ra, which

was substantiated by the laboratory sample results.

Static measurements of the shorelines of IR Sites l and 2 were collected using a 2-inch by 2-inch

NaI scintillator encased in a polyvinyl chloride capsule. Ten-second static measurements were

collected from the edge of the riprap to the current water level at the grid points of the 10-foot

grid projected on the shoreline. Scan measurements using the towed array or backpack system

were performed at IR Site 32 and the former Radiological Shack area in IR Site 2. Scan
measurements were also conducted in IR Sites 1 and 2 to fill in data gaps between the 2004

radiological characterization survey conducted by TtFW and this survey.

Upon completion of field activities, support facilities were demobilized and radiological release

surveys were performed on equipment and instruments used inside the IR Sites 1, 2, and 32
controlled area. Non-Resource Conservation _md Recovery Act wastes generated during site

activities were disposed of off site at an approved landfill.
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1.0 INTRODUCTION

This Radiological Characterization Report describes the specific activities pertaining to the

radiological survey performed at Installation Restoration (IR) Site 32, the shorelines of [R Sites 1

and 2, and the former Radiological Shack area located at Alameda Point (formerly Naval Air

Station [NAS] Alameda), Alameda, California (Figure 1-1). The radiological survey of IR Site

32, the shorelines of IR Sites 1 and 2, and the former Radiological Shack in IR Site 2 were

conducted to identify areas of elevated radioactivity. Radium-226 (Razzr) is the primary

radionuclide of concern at 1R Sites 1, 2 and 32 and Strontium-90 (9°Sr) is designated as a

potential secondary radionuclide of concern.

IR Sites 1 and 32 are located in the northwest comer of Alameda Point, while IR Site 2 is located
in the southwest comer (Figure 1-2). IR Site 1 was operated between 1943 and 1956 as the
former NAS Alameda's main site for waste disposal. IR Site 2 was used as a disposal area for
Alameda Point from approximately 1952 through 1978. IR Site 32 was historically used for
ordnance storage. An open space area in the eastern portion of IR Site 32 was used for
equipment, vehicle, and aircraft storage.

In 2004, Tetra Tech FW, Inc. (TtFW) conducted a radiological characterization survey at
IR Sites 1 and 2. The primary objective of the survey was to characterize the potential radium-
226 (226Ra)contamination that might be present. The survey included a 100 percent surface scan
using 2-inch by 2-inch sodium iodide (NaI) detectors, as well as fixed gamma and exposure rate
surveys, gamma energy analysis with a portable high-purity Germanium (HPGe) system, and soil
sampling. However, because of accessibility issues, neither the shorelines of IR Sites 1 and 2 nor
the former Radiological Shack area located within IR Site 2 were surveyed. During the
radiological survey of IR Site 1, an elevated radiological reading was identified on the eastern
boundary that borders IR Site 32. To address these data gaps, this radiological survey included a
near 100 percent surface scan of IR Site 32 (excluding the concrete runways and locations of
permanent facility structures), the shorelines of IR Sites 1 and 2, and the former Radiological
Shack in IR Site 2.

Former NAS Alameda had a radium paint shop that repaired and maintained radioluminescent
devices in the 1940s, 1950s, and early 1960s+Disposal of radioluminescent devices was not
controlled by specific procedures until the late 1960s. Before that time, it was common practice
throughout private industry and the military to dispose of radioluminescent instruments and

articles by burial in landfills. Over the years, low-level radioactive wastes (LLRW) (mainly 226Ra
from the rework of dials and gauges (Ecology and Environment, 1983) were deposited at IR
Sites 1 and 2. Starting in the early 1950s, other radionuclides, including 9°Sr, were used in
radioluminescent devices. Of the radionuclides used in radioluminescent devices, those still of
concern are 226Ra(1,600-year half-life) and 9°Sr(29.1-year half-life).

220100080001 SurveyReport.doc 1-1 Radiological Characterization Survey Report

Radiological Survey at IR Site 32 and
the Shorelines of IR Sites 1 and 2

Alameda Point, Alameda, California
DCN: ECSD-2201-0008-O001

CTO No. 0008.09/28/07



This Radiological Characterization Report discusses the results of the characterization survey

performed as described in the Final Radiological Survey Work Plan (TtEC, 2006a). The survey
performed measurements of the shorelines of IR Sites 1 and 2, IR Site 32, the former

Radiological Shack area (excluding the concrete runways), locations of permane,nt facility

structures, and inaccessible areas. Concrete are,as and permanent facilities were excluded as a

result of equipment limitations in detecting any anomalies beyond the effective depth of the

equipment. Inaccessible areas were primarily shoreline riprap on the western boundary of the
former target practice berm at IR Site 1. The width of the existing berm coupled with a concrete

gutter feature restricted access by the man lift during static surveys of the shoreline adjacent to
the water's edge.

1.1 SCOPE OF WORK

In accordance with the Final Radiological Survey Work Plan (TtEC, 2006a), a radiological

survey of IR Site 32, the former Radiological Shack area within IR Site 2, and the shorelines of

IR Sites 1 and 2 were conducted to characterize the contamination, if present. Work was

conducted using guidance from the Multi-Agency Radiation Survey and Site Investigation

Manual (MARSSIM) (Department of Defense [DoD] et al., 2000). MARSSIM provides

processes and procedures for survey and sample collection using data quality objectives (DQOs),
quality assurance/quality control (QA/QC), and data quality assurance guidelines. This

Radiological Characterization Report summarizes the activities completed in association with the
survey including:

• Mobilization

• Background instrument readings

• Environmental resource survey

• Vegetation clearance

• Radiological survey (except in concrete runway areas or where there are permanent
facility structures) of IR Site 32, the shorelines of IR Sites 1 and 2, and the former
Radiological Shack area in IR Site 2

• Subsurface soil sampling and gamma energy analysis for discrete survey areas

• Dosimetry study at IR Sites 1, 2, and 32

• Demobilization

1.2 PROJECT MANAGEMENT AND ORGANIZATION

The Department of the Navy (DON) Remedial Project Manager (RPM) for this project was

Mr. Andrew Baughman. Mr. Baughman was responsible for project management, budget
control, schedule maintenance, and contacting regulatory agencies. Mr. Baughman was also

responsible for community relations and ensuring that the radiological survey activities are in
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compliance with the applicable rules and regulations. Mr. Doug DeLong of the Caretaker Site

Office (CSO) was responsible for coordinating the survey activities with different DON and city
of Alameda departments and personnel. Mr. Gregory Grace, the Resident Officer in Charge of
Construction (RO1CC),was responsible for the technical oversight mid QC. Mr. Matthew Slack,

the technical representative for the Radiological Affairs Support Office (RASO), was responsible
for the technical oversight and review of the project documents and all issues related to
radiological activities.

TtEC's Deputy Program Manager, Dr. Jamshid Sadeghipour, Professional Engineer (PE), was
responsible for general project administration and ensured the quality of all project activities and
deliverables. TtEC's Project Manager (PjM), Mr. Abram Eloskof, was responsible for general
project administration. Mr. Eloskof oversaw budget, schedule, document preparation, and
ensured the quality of all project activities and deliverables. Ms. Jennifer Dessort acted as the

Project Quality Control Manager (PQCM) and was responsible for managing the field activities,
providing oversight to the subcontractors, and coordinating with the CSO, ROICC, and the PjM.
As the PQCM, Ms. Dessort coordinated with the QC Program Manager (Ms. Mary Schneider) to
ensure that all field activities were in compliance with the project specifications. Ms. Dessort
was also the Site Health and Safety Specialist (SHSS) on site and was responsible for ensuring
that field activities were conducted in compliance with the Site Health and Safety Plan. As the
SHSS, she coordinated with the Project Envirorunental and Safety Manager (PESM), Mr. Roger
Margotto, Certified Industrial Hygienist (CIH). A project organization chart showing the
relationship among select team members is provided as Figure 1-3.

The following is a list of the key project, DON, and regulatory contacts:

Agency Contact Proj ect Title

Naval Facilities Engineering Command, Mr. Andrew Baughman RPM
Southwest (619) :332-0902
1455 Frazee Road, Suite 900 andrew.baughman@navy.mil
San Diego, CA 92108-4310

Naval Facilities Engineering Command, Mr. Thomas Macchiarella Base Realignment and
Southwest (619) 532-0940 Closure (BRAC)
Attn: Code 06CA.TM thomas.macchiarella@navy.mil Environmental
1455 Frazee Road, Suite 900 Coordinator
San Diego, CA 92108-4310

Naval Facilities Engineering Command, Mr. Doug DeLong BRAC Environmental
Southwest (415) 743-4713 Compliance Manager
CSO - San Francisco Bay Area (510) 772-8832 (cellular)
410 Palm Ave., Building I, Suite 161 douglas.delong@navy.mil
San Francisco, CA 94130-1806
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Agency Contact Project Title

Naval Facilities Engineering Command, Ms. Joyce Howell-Payne Contract Specialist
Southwest (619) 532-0923 -_
1455 Frazee Road, Suite 900 joyce.howell-payne@navy.mil
San Diego, CA 92108-4310

Naval Facilities Engineering Command, Mr. Narciso Ancog QA Officer
Southwest (619) 619-532-3046
1220 Pacific Coast Highway narciso.ancog@navy.mil
San Diego, CA 92132-5190

Naval Facilities Engineering Command, Mr. Gregory Grace ROICC
Southwest (510) 749-5940
2450 Saratoga Street, gregory.grace@navy.mil
Building 110, Suite 200
Alameda Point, Alameda, CA 94501-7545

Naval Facilities Engineering Command, Mr. Robert Perricone ROICC/Constmction
Southwest (510) 749-5942 Management
2450 Saratoga Street, robert.perricone@navy.mil Technician
Building 110, Suite 200
Alameda Point, Alameda, CA 94501-7545

Radiological Affairs Support Office Mr. Matthew Slack RASO/Radiological
Building 1971 (757) 887-4692 Site Manager
NWS P.O. Box Drawer 260 matthew.slack@navy.mil
Yorktown, VA 23691-0260

U.S. Environmental Protection Agency Ms. Aima-Marie Cook EPA-RPM
75 Hawthorne Street (SFD-8-2) (415) 972-3029
San Francisco, CA 94105-3901 cook.anna-marie@epa.gov

U.S. Fish and Wildlife Service Ms. Rachel Hurt USFWS
P.O. Box 159 (510) 377-8375
Alameda, CA 94501 rachel_hurt@fws.gov

Department of Toxic Substances Control Ms. Dot Lofstrom DTSC
8800 California Center Drive (916) 255-6449
Sacramento, CA 95826-3200

California Department of Public Health Mr. Robert Wilson DHS
1616 Capital Avenue MS 7405 (916) 449-5688
Sacramento, CA 94234-7320

Tetra Tech EC, Inc. Mr. Abram Eloskof PjM
1940 E. Deere Ave., Suite 200 (949) 756-7521
Santa Ana, CA 92705-5718 (714) 620-5530 (cellular)

abram.eloskof@tteci.com

Tetra Tech EC, Inc. Ms. Mary Schneider QC Program Manager
1940 E. Deere Ave., Suite 200 (949) 756-7586
Santa Ana, CA 92705-5718 mary. schneider@tteci.com
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Agency Contact Project Title

Tetra Tech EC, Inc. Mr. Lance Humphrey UXO Specialist
1230 Columbia St., Suite 750 (619) 471-3519
San Diego, CA 92101-8536 (619) 988-5974 (cellular)

lance,humprey@tteci.com

Tetra Tech EC, Inc. Mr. Roger Margotto PESM
1230 Columbia St., Suite 750 (619) 471-3503
San Diego, CA 92101-8536 (714) 810-3742 (pager)

roger.margotto@tteci.com

Tetra Tech EC, Inc. Mr. Cliff Stephan Project Health Physicist
3200 George Washington Way, Suite G (509) 371-0140 (PHP)
Richland, WA 99352-3429 (509) 430-4655 (cellular)

cliff.stephan@tteci.com

Tetra Tech EC, Inc. Ms. Emily Festger Project Biologist
1940 E. Deere Ave, Suite 200 (949) 756-7523
Santa Aria, CA 92705-5718 (714) ,478-7171(cellular)

emily.festger@tteci.com

Tetra Tech EC, Inc. Ms. Jennifer Dessort PQCM/SHSS
1940 E. Deere Ave, Suite 200 (949) 756-7541
Santa Ana, CA 92705-5718 (949) ,466-7573(cellular)

jennifi:r.dessort@tteci.com

Tetra Tech EC, Inc. Mr. Nick Weinberger Project Chemist
1940E. Deere Ave., Suite 200 (949) '756-7588
Santa Ana, CA 92705-5718 nick.weinberger@tteci.com

The Final Radiological Survey Work Plan (TtEC, 2006a) was reviewed by the appropriate TtEC

technical staff and the PjM, as well as peer-reviewed prior to being submitted to the' Navy and

regulatory agencies for review. The DON Remedial Technical Manager, DON RPM, RASO,

EPA, USFWS, and Department of Health Services (DHS) reviewed the document and their

comments were incorporated, as appropriate. The DON approved the Final Radiological Survey

Work Plan (TtEC, 2006a) prior to its field implementation.

1.2.1 Project Management Responsibilities

The Site Superintendent, PQCM, and PHP were instrumental in managing the survey activities.

The responsibilities of each and the elements of the survey they were responsible for' managing
are summarized below.

Project Quality Control Manager

The PQCM, Ms. Jennifer Dessort, was responsible for overall management of project QC and

reported to the QC Program Manager. The PQCM or an alternate PQCM was on site at all times

during field activities. The PQCM was responsible for the following:
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• Monitoring activities to ensure conformance with the Work Plan and that policies,
procedures, contract specifications, and soundpractices are followed

• Preparing the Daily QC Reports ._

• Ensuring that the three phases of inspection (preparatory, initial, and follow-up) are
implemented for all definable features of work (DFW)

• Ensuring that required tests and inspections are performed and the results reported

• Attending required meetings, including the pre-construction conference, weekly QC
meetings, pre- and post-construction site inspections, and other scheduled and
unscheduled meetings

• issuing and maintaining Field Change Requests (FCRs) and Nonconformance Reports
(NCRs) for project activities (construction- and radiological-related)

• Maintaining an NCR and FCR log

• Ensuring that planning documents are current and controlled

• Maintaining the Submittal Register and a Submittal Log

• Stopping work not in compliance with the contract

Project Health Physicist

The PHP, Mr. Cliff Stephan, was responsible for implementing, directing, and supervising all

radiological project-related activities. The PHP was responsible for the following:

• Assisting in the development and approval of the SHSP

• Assisting in identifying radiological analysis needs

• Providing technical support in subcontractor selection

• Providing health physics guidance on an as-needed basis

• Providing radiological control protection services, if required

• Directing and assisting project personnel in proper completion of radiological records

• Ensuring that the required radiological safety training is provided to project personnel

• Reviewing and approving project field procedures that involve the handling of
radioactive materials or access to radiological areas

• Ensuring timely and thorough review of records in accordance with Appendix D-9,
Radiological Records, of the Final Radiological Survey Work Plan (TtEC, 2006a)
prior to approval

• Approving records with verifiable signature and date once records meet the quality
standards as described in Appendix D-9, Radiological Records, of the Final
Radiological Survey Work Plan (TtEC., 2006a)

• Conducting radiation incident investigations
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• Conducting radiological project inspections

• Conducting data assessment

1.2.2 Data Quality and Reporting

A coordination and mutual understanding meeting was conducted during mobilization.
Attendance included the ROICC, the ROICC's Construction Management Technician, the Base

Realignment and Closure (BRAC) Environmental Compliance Manager, the PQCM/SHSS, the
PHP, and the radiological subcontractor. The purpose of the meeting was to develop a mutual
understanding of the QC details of the work, including coordination of the field activities,

production, and the PQCM duties.

As part of the three-tiered QC process (preparatory, initial, and follow-up phase inspections),
individuals performing survey-related activities were informed of the procedures related to the
specific task they were to perform. This included reviewing the Final Radiological Survey Work
Plan (TtEC, 2006a), including Standard Operating Procedures (SOPs), drawings, and Activity
Hazard Analyses.

The three-tiered QC process was implemented for each DFW in order to verify both the quality
of work performed and compliance with specified requirements. The DFWs for this project
included:

• Mobilization

• Environmental resources survey of the areas where work was to be performed

• Vegetation clearance where necessary

• Land and geophysical survey

• Background area static measurements

• Radiological survey (except runway areas and permanent facility structures) of IR
Site 32, the Radiological Shack within IR Site 2, and the shorelines of IR Sites 1 and 2

• Subsurface soil sampling and gamma energy analysis for discrete survey areas

• Dosimetry study at IR Sites 1, 2, and 132

• Waste profiling and off-site disposal of decontamination water

• Demobilization

In order to make defensible project decisions, the data collected during the radiological
characterization survey needed to be of sufficient quantity' and adequate quality. Therefore,

during the implementation and assessment phases of this project, the following quality system
was applied.

220100080001 SurveyReport.doc 1-7 Radiological Characterization Survey Report
RadioloNcal Survey at IR Site 32 and

the Shorelines of IR Sites 1 and 2
Alameda Point, Alameda, California

DCN: ECSD-2201-0008-0001
CTO No. 0008, 09/28/07



Prior to data collection, the PQCM verified that all field personnel had required trainings, and

had read and understood the entire Final Radiological Survey Work Plan (TtEC, 2006a). All

personnel collected data and calibrated equipment in accordance with applicable SOPs and the
Final Radiological Survey Work Plan (TtEC, 2006a). The PHP, who is a Certified Health

Physicist, reviewed field data collected each day to determine its usability and identify data gaps.

The PQCM verified that data collection was performed in accordance with the SOPs [Appendix

D of the Final Radiological Survey Work Plan (TtEC, 2006a)], and data collection activities

were documented on a daily basis. Data was provided to and reviewed by the RASO on a daily

and/or weekly basis.

After data collection was completed, both field and laboratory data were reviewed and assessed
by the PHP team. The review of data during the survey process ensured that data anomalies and
missed data were corrected in the field. Field teams downloaded their electronic files and

provided them on a daily basis along with completed Daily Survey Log Forms to the
Subcontractor's Radiation Control Supervisor. The PQCM and PHP reviewed this daily log
within one work day of receiving it.

1.3 PROJECT SCHEDULE

The radiological survey involved four main stages as follows:

• Stage 1-Preparatory activities. (March 21 to September 11, 2006) This stage
included preparation of the project submittals including the Radiological Survey Work
Plan, notifications, and procurement. This stage also included mobilization, a
delineation of an area within IR Site 1 with visible surface UXO, a land survey, and
vegetation clearance activities.

• Stage2-Background static measurements and sampling. (September 11 to
September 28, 2006) This stage included radiological sampling in five background
areas, and placement of dosimeters along the shoreline edge of IR Sites 1, 2, and 32
for dosimeter study.

• Stage 3 - Radiological survey and sampling. (September 12 to November 17, 2006)
This stage included conducting surface radiological survey of IR Site 32, the former
Radiological Shack area within IR Site 2, and the shorelines of IR Sites 1 and 2.

• Stage 4- Demobilization. (November 18 to November 22, 2006) This stage included
decontamination of all project equipment, followed by demobilization of all
equipment and materials, and preparation of the Radiological Characterization Report
that documents the results of the survey.

1.4 REPORT ORGANIZATION

This Radiological Characterization Report has been structured to provide details on the major

aspects of the radiological survey. This report is organized into 11 sections and 14 appendices

(Appendices A through N). Section 1.0 provides an introduction. Section2.0 presents the

220100080001 SurveyReport.doc 1-8 Radiological Characterization Survey Report
Radinlogical Survey at IR Site 32 and

the Shorelines of IR Sites I and 2
Alameda Point, Alameda, California

DCN: ECSD-2201-0008-0001

CTO No. 0008, 09 28/07



background and past operational history of the site; the physical, chemical, and radiological
characteristics of the site; and a brief discussion of the results of previous surveys and removal

actions. The survey objectives, pre-survey, and survey activities are presented in Section 3.0, the
survey instrumentation used and procedures are included in Section 4.0, and Section 5.0 discusses
the minimum detectable activity (MDA)/minimum detectable concentration (MDC) determination.

The data results and analysis are presented in 6.0, the photographic log is discussed in Section 7.0,
and field changes are documented in Section 8.0. A discussion of demobilization activities is
provided in Section 9.0, Section 10.0 summarizes waste management activities,and RefErencesare
included in Section 11,0.

The following appendices are included to provide additional details regarding the IR Site 1, 2, 32
and former Radiological Shack area radiological survey and sampling activities:

• Appendix A Land Survey Data

• Appendix B Field Change Request Forms

• Appendix C UXO Waiver of Explosive Safety Submission

• Appendix D Biological Survey Summary Report

• Appendix E Chain-of-Custody and Laboratory Analytical Reports

• Appendix F Survey Area Gamma Spectroscopy Data

• Appendix G Photographic Log

• Appendix H Instrument Calibration and Performance Check Data

• Appendix I Background Reference Area Static Survey Data

• Appendix J MicroShield Modeling Results

• Appendix K Survey Area LARADS Data

• Appendix L Survey Area Static Survey Data

• Appendix M Unconditional Release Data Sheets

• Appendix N Waste Manifests
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2.0 SITE DESCRIPTION AND HISTORY

Background information pertinent to the radiological survey includes the site-specit_icfeatures,
history of land usage, site geology and hydrogeology, and previous investigations describing the
chemical and radiological characteristics of the site.

Several investigations have been performed to assess the physical and environmental conditions

at 1R Sites 1, 2, and 32. Descriptions of these investigations and additional Alameda Point site

information are provided in several reports including:

• Work Plan for Remedial Investigation IR Site 32, Northwest Ordinance Storage Area,
Alameda Point, Alameda, California (Bechtel, 2005)

• Final Radiological Survey Work Plan, Radiological Survev at IR Site 32 and the
Shorelines of lR Sites 1 and 2, Former Naval Air Station Alameda, Alameda Point,
Alameda, California Tetra Tech EC, Inc. (TtEC, 2006a)

• Final Radiological Support Report, Installation Restoration Site 32 Activities, March
31, 2006 Alameda Point, Alameda, California (TtEC, 2006b)

• Draft Alameda Basewide Annual Groundwater Monitoring Report, Alameda Point,

Alameda, California (Innovative Technical Solutions, Inc. 2005)

• Evaluation of Alameda NAS Winter, 2003 Radiological Data. Memorandum (Shaw
Environmental & Infrastructure, Inc. [Shaw], 2004 I)

• Final Installation Restoration Site 1 Radiological Characterization Survey Report,
Revision O,Alameda Point, Alameda, California (TtFW, 2005a)

• Final Installation Restoration Site 2 Radiological Characterization Survey Report,
Revision O,Alameda Point, Alameda, California (TtFW, 2005b)

• Final Ordnance and Explosives/Geotechnical Characterization Report, Ordnance and
Explosives Waste Characterization, and Geotechnical and Seismic Evaluations at
Installation Restoration Site 1, Alameda Point, Alameda, California (Foster Wheeler
Environmental Corporation [FWENC], 2002)

• OU-3 Remedial Investigation [RI] Report, Final, Alameda Point, Alameda, California.
Volumes 1 - 3. (Tetra Tech EM Inc. [TtEMI], 1999)

• Alameda Naval Air Station Landfill #1 and #2 Final Radiological Survey Report
(SSPORTS, 1999)

• OU-3 Remedial Investigation Addendum, Final. Volume 1. (TtEMI, 2001)

• Addendum to the Remedial Investigation/Feasibility Study, Data Transmittal
Memorandum, Site 1 and Site 2, Radiation Survey Report, Naval Air Station Alameda,
Alameda, California (PRC Environmental Management, Inc. [PRC] and Uribe and
Associates, 1997)
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• btitial Assessment Study of Naval Air Station, Alameda, California, Final Report
(Ecology and Environment [E&E], 1983)

2.1 SITE DESCRIPTION

IR Site 1

IR Site 1 encompasses approximately 78 acres San Francisco Bay borders the site to the north
and west. IR Site 2, which consists of a former disposal area and wetlands, and Runway 7 are

located to the south, and the remaining section of Runway 13 and a former sewage pump station
are located east of the site.

IR Site 1 is relatively flat with slight depressions that sometimes flood during the winter rains.

Shoreline slopes exist on the northern and western boundary and are currently stabilized by large

boulders (riprap). The site was previously used as a waste disposal site and consisted of several

disposal areas. An earthen berm (dike) 10 to 15 feet high is located adjacent to the shoreline near
the former small arms range area. There are several paved roads that run through the site. Public

access to IR Site 1 is currently restricted and a chain-link fence west of Runway 13 restricts

access to the main portion of the site.

IR Site 2

IR Site 2 encompasses approximately 110 acres and is bordered by San Francisco Bay to the

south and west. The disposal area at 1R Site 2 covers approximately 77 acres in the most ....

southwestern portion of Alameda Point. A wetland covers approximately 30 acres and the
wetland is bounded by the disposal area within IR Site 2 to the north and east and by the coastal

margin adjacent to San Francisco Bay on the south and west. The former Radiological Shack is
located on the west side of the northern boundary.

The thin strip of land between the disposal area or wetland and the Bay is referred to as the

coastal margin. It acts as a buffer for the disposal area and the wetland and is composed of the

perimeter dike and riprap seawall. Subsurface materials in the coastal margin differ from those in

the disposal area and wetland.

IR Site 32

IR Site 32 is approximately 5.8 acres in size and includes three environmental baseline survey

subparcels (Subparcels 8A, 5E, and a portion of 5D). The site was previously referred to as the
Northwestern Ordnance Storage Area. Recently, the DON expanded the boundaries of IR Site 32

north to the Oakland Inner Harbor by annexing the northern portion of Subparcel 5D.
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Most of IR Site 32 is open space covered with asphalt, gravel, weeds, and brush. Structures on

the site include two buildings: Building 594, the Physical Section Reaction Force Facility, and
Building 82, a guard shack.

2.2 SITE HISTORY

IR Site 1

IR Site 1 was mainly used for waste disposal at former NAS Alameda from 1943 to 11956.Prior

to 1940, early maps show that the disposal area at IR Site 1 was underwater (San Francisco Bay)
at a depth of approximately 20 feet along the current western shoreline of the site. This area was

reclaimed by dredging operations that involved the placement of sunken barges and pontoons on
the western edge of the disposal area and clay and silt sediments in the disposal area. These
operations are visible in aerial photographs taken in the 1940s. Ajetty was later transformed into
a seawall protecting the harbor entrance, which is now the northern edge of the disposal area.
New taxiways and runways were extended over the disposal area in the 1950s.

Information regarding the history of disposal area contents is limited. The primary method used
by NAS Public Works to dispose of wastes was to bulldoze trenches to the water table, fill them

with waste, and then compact the surface. In the early years of operation, the waste was simply
pushed into the water. There are no records of placement of any liners in the disposal area. Soil
cover material was applied to the disposal area in later years.

Accurate estimates of the types and amounts of wastes deposited at IR Site 1 over the years are
not available, but are believed to be approximately 15,000 to 200,000 tons of assorted refuse and
debris, including scrap metal, waste oil, aircraft engines, LLRW (mainly 226Rafrom the rework
of dials and gauges), solvents, paint wastes, cleaning compounds, creosote, waste medicines,
reagents, asbestos, pesticides, mercury, and construction debris. Other naval installations,
including Oak Knoll Naval Hospital, Naval Supply Center Oakland, and Treasure Island, also
used the site for waste disposal.

IR Site 2

IR Site 2 was used as the main disposal area for Alameda Point from approximately 1952 through
1978. An estimated 1.6-million tons of waste were deposited (E&E, 1983). The wastes included

municipal solid waste, waste chemical drums (contents unknown), solvents, oily waste and sludge,

paint waste, plating wastes, industrial strippers and cleaners, acids, mercury, polychlorinated
biphenyl (PCB)-containing liquids, batteries, low-level radiological waste from radium dials and

dial painting, scrap metal, inert ordnance, asbestos, several pesticides (solid and liquid), tear gas

agent, biological waste from the Oak Knoll Naval Hospital, creosote, dredge spoils, and waste
medicines and reagents (E&E, 1983). Ordnance and explosives waste (OEW) may have also been

deposited in the 2.5-acre (approximate) Possible OEW Burial Site located in the southern pan of
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the disposal area. A seawall was constructed alongthe southern and western edges of the site, and
a 36-inch culvert was installed in the seawall to hydraulically connect San Francisco Bay to waters
within the seawall. A substantial (10- to 15-foot)dike was installed around the perimeter of the site ......
when disposal operations ceased.

IR Site 32

The historical use for IR Site 32 was ordnance storage. An open space area in the eastern portion
of the site was used for equipment, vehicle, and aircraft storage. Two buildings are located
within IR Site 32: Buildings 594 and 82. Building 594 contains dormitory rooms, a kitchen, and
a security-monitoring panel and was previously used as a storage and repair shop for underwater
weapons. Building 82 is a concrete guard shack. Buildings 594 and 82 were constructed in 1979.
There are no documented releases of hazardous substances in either of these buildings.

In 1883, the South Coast Pacific Railroad constructed a rail causeway over 2 miles long that
extended into San Francisco Bay from the northwest comer of Alameda Island (Bechtel, 2005).
The former causeway crossed the northern portion of present-day IR Site 32 and consisted of
railroad tracks built on a mud- and rabble-filled double-rock wall, with a rail yard and a

passenger terminal built on a trestle at the end. A fire destroyed the original rail line in 1902; a
second line was built parallel to the original rail path. Based on aerial photographs, it appears
that all railroad tracks in the vicinity of and at IR Site 32 were removed by 1960; no surface
evidence of the former railroad is visible at IR Site 32.

Fill activities at IR Site 32 began in 1919 and the area was completely filled by 1936. It is

suspected that the fill material was dredge material from San Francisco Bay. Except for an area
at the northwestern tip of Alameda Point previously occupied by a former pier and ferry
terminal, referred to as the Alameda Mole, the site had been entirely under water prior to 1919.

IR Site 32 was identified as an IR site after evaluation of data resulting from soil and
groundwater sampling performed during previous investigations.

2.3 SITE PHYSICAL CHARACTERISTICS

Alameda Point is located on Alameda Island, at the base of a gently sloping plain that extends

from the Berkley Hills on the east to the shore of the San Francisco Bay on the west. Alameda

Island is a low-lying flat area composed partly of artificial fill and partly of tidal-flat marshy

sediments. Originally, the island was a peninsula connected to land on the southeast, but

dredging in the late 19th century and the early part of the 20 th century deepened and extended the

San Antonio Creek channel southeasterly to form the Oakland Inner Harbor, thus creating the
island. The island was enlarged by extending it northwesterly with materials dredged from the

surrounding San Francisco Bay and Oakland Inner Harbor. IR Sites 1, 2, and 32 are located

entirely over this dredged material.
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2.3.1 Geologic Setting

IR Sites 1, 2, and 32 at Alameda Point are located on Alameda Island on the eastern side of the

central San Francisco Bay. The San Francisco Bay region is located within an elongated basin or

valley that extends southeasterly to the Santa Clara Valley. San Francisco Bay and Santa Clara

Valley are bounded by the Santa Cruz Mountains to the southwest and the East Bay Hills and
Diablo Range to the northeast.

There are no known faults directly at or in the near vicinity of the subject sites. No earthquake

fault zones (Alquist-Priolo Zones) have been designated at the sites. The nearest active fault is

the Hayward Fault, which is about 6.5 miles east of the site. Another nearby active fault is the

San Andreas Fault within the hills on the west side of San Francisco Bay at a distance of about

12 miles. Other major faults in the region include the Calaveras Fault system on the east side of

the East Bay Hills and the Green Valley and Greenville Fault systems located farther to the east.

Five Quaternary time (within the past two million years) sedimentary rock units have been

identified as underlying IR Sites 1, 2, and 32. These sedimentary units record a sequence of

fillings and evacuations of San Francisco Bay in response to global glacial/climate clhanges and

local tectonics. The five rock units, from oldest to youngest, are the Alameda Formation, the
Yerba Buena Mud, the San Antonio Formation, the Merritt Sand, and the Young Bay Mud.

These sedimentary units are overlain by artificial fill deposited by mechanical processes.

A brief geological description specific to each site is provided below.

IR Site 1

The artificial fill comprising most of IR Site 1 is composed of mixtures of sand, silt, and clay

dredged from the surrounding bay and a rock dike to retain the fill in place. The fi]ll ranges in

thickness from about 10 to 30 feet. The fill is thinnest in the eastern part of the site. The varying

thickness is a result of natural variation in the depth of the estuary before filling, which began in
the late 1800s. Throughout most of the site, the bottom of the fill is near sea level. The fill is

predominantly a sandy silt similar to the Merritt Sand that served as the primary source of the

fill. The fill typically has abundant shell fragments and debris including gravel. As reported

earlier, the fill area incorporates the 1943-1956 Disposal Area. Due to lack of sufficient waste

disposal characterization information, the lateral and vertical extent of existing waste material in

the fill is not well defined. Refuse was observed under a thin cover of fill in selected test pits

during the geotechnical investigation (FWENC, 2002) and included items such as cables,

plexiglass, wire, asphalt, and miscellaneous wood, aluminum, and metal objects.

IR Site 2

The Young Bay Mud is thinnest in the eastern and southern parts of IR Site 2 and is thickest in

the northern part of IR Site 2 where it appears to represent an ancient channel fill. In previous
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reports (TtEMI, 1999),the Young Bay Mud unit was considered to consist of both the :mud(clay,
silty clay, clayey silt) and some of the underlying sands, and these were combined into a unit
called Bay Sediments. Recent geotechnical investigations revealed that most of the sands .......
underlying the upper soft mud are generally soft to moderately dense sands, silts, and clayey
sands and these appear to also be Holocene-age bay deposits. Adopting the terminology from

previous reports, these are Bay Sediments and range from about zero to 50 feet thick and also
appear to represent an ancient channel. Both the Young Bay Mud and the Bay Sediments appear
to pinch out to the south, where they may have been removed by dredging in the offshore area
(TtFW, 2004).

The Merritt Sand shows indications of marine reworking during the most recent sea level rise.
The unit has been entirely removed by erosion in the northern part of IR Site 2. The Merritt Sand

is up to 25 feet in thickness in the south and pinches out toward the northern part of the site. The
underlying Upper San Antonio Formation is also discontinuous at IR Site 2. Broad channels
were eroded within the surface of the upper San Antonio Formation. It is present in the southern

portion of the site, but absent through the erosional channeling to the north.

The fill encountered at most of the site is composed of mixtures of sand, silt, and clay dredged
from the surrounding bay and a rock dike to retain the fill in place. The fill ranges in thickness
from about 25 feet in the northwest to 45 feet in the southwest part of IR Site 2. The varying
thickness is a result of natural variation in the depth of the estuary before filling that began in the
late 1800s. The lower Young Bay Mud and Merritt Sand served as primary sources of the fill.

The fill typically has abundant shell fragments and debris including gravel. The strength of the
fill varies widely because of the wide variety of materials it contains. The existing waste material
in the fill is not well-defined due to lack of sufficient information on the waste disposal[history at
the site. Solid wastes deposited in the disposal area included dredge spoils, batteries, ordnance,
radiological materials (instrument dials with radium paint), asbestos, scrap metal, and spent
sandblast abrasives. Liquid wastes placed in the disposal area include solvents, paints, plating
bath sludge, waste oil, PCBs, pesticides, and medical wastes (TtEMI, 1999; E&E, 1983). Also,
the existence of OEW at the site has been a major concern and a critical part of recent
investigation and remediation activities.

IR Site 32

The fill material that comprises IR Site 32 is composed of mixtures including sand, silt, and clay

dredged from the surrounding bay. A rock dike serves as the northernmost boundary of IR Site

32 adjacent to the Oakland Inner Harbor. The fill ranges in thickness from about 10 to 30 feet.

The fill is thinnest in the eastern part of the site. Throughout most of the site, the bottom of the

fill is near sea level. The fill is predominantly silty sand similar to the Merritt Sand thai: served as

the primary source of the fill. Due to lack of sufficient information on the waste disposal history

at the site, the existing waste material in the fill is not well defined.
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2.3.2 Hydrogeologic Setting

Two aquifer zones specific to remedial investigations have been identified beneath IR Sites 1, 2,

and 32 by others (TtEMI, 1999). The first water-bearing zone is unconfined and present in the

artificial fill. Depth to water ranges from 2 to 8 feet bgs. The Young Bay Mud situated beneath

the artificial fill acts as a semi-confining layer that separates the first water-bearing zone from

the second water-bearing zone. The second water-bearing zone is situated in the lower portion of

the Young Bay Mud unit and top of the Merritt Sand and extends into the San Antonio

Formation. The Yerba Buena Mud unit acts as an aquitard. Previous site investigations by others
suggest that a vertical gradient between the first and second water-bearing units is minimal.

Groundwater flow in the first water-beating zone is horizontal and flows radially from the center

portion of Alameda Point toward Oakland Inner Harbor, San Francisco Bay, and Seaplane
Lagoon. In the vicinity of IR Sites 1 and 32, groundwater flow is generally west toward San

Francisco Bay and north and northwest into the Oakland Inner Harbor. In the vicinity of

IR Site 2, groundwater flow is generally west and south toward San Francisco Bay. The first

water-beating zone is tidally influenced and seawater intrusion is a consequence ,of climatic

variations. Investigators report that the first water-bearing zone at the site is characterized by thin

lenses of freshwater recharged by precipitation floating on brackish to saline water.

2.4 CHEMICAL AND RADIOLOGICAL CHARACTERISTICS

The nature and extent of the chemical and radiological contamination at IR Sites 1, 2, and 32
have been investigated and are detailed in various site investigation reports as mentioned above.

The following sections summarize the findings of the previous investigations but are not
intended to provide the complete detailed history. Readers are directed to review the referenced
reports for more detailed information. The intbrmation provided has been used to define the
scope of the radiological survey completed for the site.

2.4.1 Chemical Characteristics

IR Site 1

Soil and groundwater chemical investigations were conducted at various locations on IR Site 1 in

1985, 1990, 1991, 1994, 1995, 1996, 1998, and 1999. Two documents (TtEMI, 1999; 2001)

contain various information including geology, hydrogeology, background chemical

concentrations, sample collection, soil and groundwater analyses, applicable or relevant and

appropriate requirements (ARARs), and human health and ecological risk assessments.

Soil investigation activities showed that total petroleum hydrocarbons (TPH), volatile organic

compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, PCBs, radionuclides,

and metals are present in IR Site 1 soils. The most prominent chemicals are SVOCs of the
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polynuclear aromatic hydrocarbons (PAHs) class detected at several locations. Metals and
radionuclides were also detected at various locations and depths. TPH, pesticides, and PCBs
were detected in shallow soil samples. Although no apparent distribution pattern was identified
for these chemicals, many of the highest concentrations were detected in samples collected at
soil boring clusters along the western boundary near the shoreline extending from the "former
burn area" to south of the pistol range (TtEMI, 1999).

Based on the IR Site 1 RI Report (TtEMI, 1999), the following chemicals in soil at:IR Site 1

pose a human health cancer risk exceeding 1 in a million: chromium, benzo[a]anthracene,
benzo[a]pyrene, benzo[b]fluoranthene, indeno[1,2,3-cd]pyrene, and dibenzo[a,h]anthracene.
According to site historical information, the disposal area was originally filled with dredge spoils

from the Bay before wastes were placed in the area. When the construction of Runways 13 and 7
began, spoils stockpiled during dredging operations were used again as fill. The origin of some
of the detected chemicals is believed to be the hydraulic fill. However, because tlhe highest
chemical concentrations are at locations adjacent to the disposal area, the disposal activities are
also likely to have contributed to the elevated chemical concentrations detected. The consistently
elevated concentrations of soil borings located in the burn area suggest that refuse burning in the
early 1950s contributed to both the SVOCs and metals detected.

A radiological groundwater evaluation on data collected from lR Site 1 and IR Site 2 in winter
2003 indicated that uranium was naturally occurring and that it was not possible to determine if
the source of radium is natural or contamination (Shaw, 2004).

Radiological groundwater data for eight rounds of sampling (June 2002 through Aplil 2004) at
IR Sites 1 and 2 were evaluated by Shaw to determine whether the source of detected
radiological activity is naturally occurring or attributable to activities at these sites. The data set
for IR Site 1, which included 195 samples from 29 wells, was evaluated for anomalies and
compared to maximum contaminant levels (MCLs). Results were presented in a December 2004
memorandum (Shaw, 2004). The evaluation did not suggest any significant anomalies in the first
water-bearing zone.

IR Site 2

Soil and groundwater chemical investigations have been conducted at various locations on
IR Site 2. Based on historical information, contaminants detected in soil at IR Site 2 include

volatile organic substances, TPH, SVOCs, PAHs, PCBs, and 2_'6Ra.

Metals, pesticides, and PCBs were detected in the sediments from ponds associated with the

wetlands. Pesticides and PCBs were detected in soil above 1996 EPA Region 9 Preliminary
Remediation Goals (PRGs). The presence of these constituents in soil, although not necessarily
found in groundwater, identifies them as potential constituents of concern (Shaw, 2004).
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According to site historical information, the disposal area was originally filled with dredge spoils
from the Bay before wastes were placed in the area. When the construction of Runways t3 and 7
began, spoils stockpiled during dredging operations were used again as fill. The origin of some
of the detected chemicals is believed to be the hydraulic fill. However, because the highest
chemical concentrations are at locations adjacent to the disposal areas, the disposal activities are
also likely to have contributed to the elevated chemical concentrations detected.

Radiological groundwater data for eight rounds of sampling (June 2002 through April 2004) at
IR Sites 1 and 2 were evaluated by Shaw to determine whether the source of detected
radiological activity is natural or attributable to activities at these sites. The data set for IR Site 1,

which included 195 samples from 29 wells, was evaluated for anomalies and compared to MCLs.
Results were presented in a December 2004 memorandum (Shaw, 2004). The evaluation did not
suggest any significant anomalies in the first water-bearing zone.

IR Site 32

IR Site 32 was identified as an IR site after the evaluation of data resulting from soil and
groundwater sampling performed during previous investigations. These investigations identified
VOCs at levels above California MCLs in shallow groundwater in the vicinity of Building 594.
Soil and groundwater samples were analyzed for VOCs, TPH, SVOCs, pesticides, PCBs, metals,
gross alpha and beta, and radium. Analytical results for soil samples were compared to
residential PRGs and metals results in soil were also compared to Alameda Point background
ranges. The only analyte with results that exceeded the corresponding PRG was arsenic.
However, naturally occurring arsenic concentrations in soil exceeded the PRG throughout
Alameda Point, and arsenic results for soil at IR Site 32 were within the background range.

Groundwater samples from IR Sites 1 and 32 contain levels of a variety of analytes exceeding
MCLs, including aromatic and chlorinated VOCs, SVOCs, metals, and radionuclides (Innovative

Technical Solutions, Inc., 2005). The highest concentrations are generally found m the first
water-bearing zone and along the western shoreline of the former IR Site 1 landfill. A smaller
area of trichloroethene (TCE) contamination exists along the northern shoreline of IR Site 1, and
a low-concentration VOC plume is found in the area east of IR Site 32.

2.4.2 Radiological Characteristics

IR Site 1

Over 3 million NaI measurements were collected during the scan survey of IR Site 1 performed

by TtFW in 2004 (TtFW, 2005a). These measurements represent 919,602 geographic coordinate

pairs. A threshold value of 4,000 counts per minute (cpm) net was used to filter the data to

facilitate identifying areas of potential interest. Of the 919,602 discrete locations, only 2,091

locations exhibited a net cpm greater then 4,000 cpm. The 2,091 data points were generally
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located in clusters in IR Site 1. The majority of the locations were located along the west side of

IR Site 1 in the area of the former pistol and skeet ranges. The majority of the data points,

roughly 57 percent, were in the <10,000 cpm net range. Likewise, only 7 percent of the data ....

points were in the >50,000 cpm net range representing approximately seven distinct locations
within IR Site 1.

IR Site 2

Over 3 million NaI measurements were collected during the scan survey of IR Site 2 performed

by TtFW in 2004 (TtFW, 2005b). These measurements represent 992,594 geographic coordinate

pairs. A threshold value of 4,000 cpm net was used to filter the data to facilitate identifying areas

of potential interest. Of the 922,594 discrete locations, only 891 locations exhibited a net cpm

greater then 4,000 cpm. The majority of the locations were located along the north and east side
of 1R Site 2 in and around the magazines. Most of the data points, roughly 75 percent, were in

the <10,000 cpm net range. Likewise, only three data points were in the >15,000 cpm net range

representing approximately three distinct locations within IR Site 2.

IR Site 32

IR Site 32 is not considered to be a source of radiological constituents based on historical site

usage. However, an elevated radiological reading was found to exist along the border between
IR Sites 1 and 32 during the IR Site 1 radiological characterization survey conducted in 2004

(TtFW, 2005a). While performing chemical sampling in 2005 at IR Site 32, Bechtel

Environmental, Inc. (BEI) conducted radiological screening during sampling activities as a

precaution due to the potential for surface contamination associated with disposal activities at
IR Site 1. Bechtel documented elevated ambient gamma measurements at three sample locations

within IR Site 32. Subsurface activity was also located near a sample location with a measured

contact reading of 70,000 - 80,000 cpm using a 2-inch by 2-inch NaI detector (TtEC, 2006b)

during a radiological survey conducted by TtEC (TtEC, 2006b).

See section 6.0 for measurement data and discrete locations of elevated measurements collected

during the radiological characterization survey of IR Site 32 conducted by TtEC in 2006.

2.5 PREVIOUS RADIOLOGICAL SURVEYS

IR Sites 1 and 2

Preliminary radiological surveys were completed at IR Sites 1 and 2 in September 1995. In

June 1996, a second preliminary radiological survey was conducted at a different area within

IR Site 1. Details on the methodology used during the preliminary surveys and the data results

are presented in the IR Sites 1 and 2 radiation survey report (PRC, 1997). Based on results from

the preliminary surveys, a comprehensive radiological survey was initiated by the DON in

September 1998. The SSPORTS Environmental Detachment conducted a more comprehensive
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radiological survey at IR Sites 1 and 2 in 1998 and 1999. The details of this survey are provided
in the Alameda Naval Air Station Landfill #1 and #2 Final Radiological Sula,'ey Report
(SSPORTS, 1999).

In 2004, TtFW conducted a radiological characterization survey at IR Sites 1 and 2. Tlheprimary

objective of the survey was to characterize the potential presence of 226Racontamination. The
survey included a 100 percent surface scan using 2-inch by 2-inch NaI detectors, as well as fixed

gamma and exposure rate surveys, gamma energy analysis with a portable HPGe system, and
soil sampling. However, due to accessibility issues, neither the shorelines of IR Sites 1 and 2 nor
the former Radiological Shack area located within IR Site 2 were surveyed. The findings of the

radiological characterization surveys are presented in the Final Installation Restoration Site 1
Radiological Characterization Survey Report (TtFW, 2005a) and the Final Installation
Restoration Site 2 Radiological Characterization Survey Report (TtFW, 2005b).

IR Site 32

The DON is currently within the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) RI process for IR Site 32. IR Site 32 has no historical indications of
being radiologically impacted. However, during the IR Site 1 radiological characterization
survey conducted in 2004, an elevated radiological reading was found to exist along the border
between IR Sites 1 and 32 (TtFW, 2005a). Sampling activities were performed by BEI in support

of the RI to further characterize soil and groundwater contamination at IR Site 32 from October
3, 2005, to October 13, 2005. The RI sampling activities included a collection of soil samples to
define the nature and extent of contamination in shallow soil, sampling of bedding material near

underground utility lines, discrete groundwater samples from new monitoring wells installed in
the first and second water bearing zones at the site, and groundwater sampling of the new

monitoring wells. TtEC was contracted by the DON to support BEI IR Site 32 field activities by
providing radiological screening of equipment and soil during the planned field activities (TtEC,
2006b).
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3.0 RADIOLOGICAL SURVEYS

TtEC conducted a radiological characterization survey of IR Site 32, the shorelines of IR Sites 1

and 2, and the former Radiological Shack in IR Site 2. The survey methodology used included
scan measurements, static measurements, in-situ gamma energy analysis, exposure rate
measurements by instrumentation and TLD, and soil sampling. The areas to be surveyed were
cleared of vegetation before the survey, and reference areas were established to compare against
the survey results.

3.1 OBJECTIVE OF SURVEY

The objective of the survey was to determine if radioactive material distinguishable from
background is present at IR Site 32, the shorelines of IR Sites 1 and 2, and the former

Radiological Shack area in IR Site 2. The survey was conducted following the MARSSIM
guidelines (DoD et al., 2000). The intent was to perform a characterization survey such that the
data could be used to support future Final Status Surveys.

3.2 SURVEY CRITERION

The survey criterion for this project was to identify areas of elevated radioactivity

distinguishable from background and identify the radionuclide contributing to the increased

radioactivity. The characterization survey identified locations where residual Z26Raactivity was

distinguishable from 226Ranaturally occurring in the background reference areas.

3.3 MOBILIZATION

Site mobilization began on August 28, 2006, for the radiological survey portion of the fieldwork.
Clearing and grubbing of IR Site 32, the shorelines of IR Sites 1 and 2, and 1Lheformer

Radiological Shack area took place from August 31, 2006, to September 26, 2006. A project

support area was assembled between the 1R Site 1 and IR Site 2 work zones using tlhe existing
fence lines and access gates to provide security for the support areas. A 40-foot office trailer, a

20-foot storage Conex, two portable toilets, a hand-wash station, and a 3-yard dumpster for

refuse were mobilized to the site. A portable 25-kilowatt generator supplied power.

On September 6, 2004, a pre-construction conference was held at the Alameda Point ROICC

office. The TtEC PHP, radiological subcontractor superintendent, PQCM/SHSS, the BRAC

Environmental Compliance Manager, the ROICC, and the ROICC's Construction Management
Technician participated in the meeting. The purpose of the pre-construction conference was to

discuss and develop a mutual understanding of the following activities:
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• Scope of survey activities

• Site health and safety requirements

• Contractor Quality Control (CQC) submittals

• Approach and execution of the Contract Task Order (CTO)

• Coordination between parties

Additional mobilization activities included installation of site controls and conducting required

radiation, and biological training for TtEC and their subcontractors. Additionally, Eberline

Services, the radiological survey subcontractor, spent the first week mobilizing and calibrating

radiological equipment and establishing survey control for IR Site 32, the shorelines of IR Sites 1

and 2, and the former Radiological Shack area.

3.4 SURVEY PREPARATION

A land survey and vegetation clearance activities were conducted in preparation for the
radiological survey at IR Site 32, the shorelines of IR Sites 1 and 2, and the former Radiological
Shack area.

3.4.1 Land Survey

Coast Surveying, Inc., a licensed California land surveyor, performed land survey services at
Alameda Point for the purpose of identifying the sample locations at the original three

Background Reference Areas (BRAs), and providing accurate topographic reference points for
the radiological survey with Laser-assisted Ranging and Data System (LARADS) technology.

The primary survey control for the site is based on a monument located at the northwest comer
of Main Street and Atlantic Avenue in the city of Alameda. The location of the monument was

provided by the DON and described by the National Geodetic Survey (NGS) as "Main/Atl." The
NGS defines and manages the National Spatial Reference System -- the framework for latitude,
longitude, height, scale, gravity, orientation, and shoreline throughout the United States.

Coast Surveying, Inc. performed the survey using third-order, Class I accuracy. Horizontal
control (northings and eastings) was tied to the California Coordinate System (CCS) Zone HI,
North AmericanDatum (NAD) of 1927. The NAD27 value for "Main/Atl" was derived from the
NAD conversion of the published NAD83 coordinates. The coordinates for the control point at
"Main/Atl" based on NAD27 are provided as follows:

• Northing - 471,068.97

• Easting- 1,482,604.56
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The site elevations are based on the National Geodetic Vertical Datum (NGVD) of 1929. The

published elevation of the "Main/Aft" is provided as follows:

• Elevation- 6.69 feet

Appendix A of this report contains the survey coordinate information stamped by a California-

licensed surveyor. The final survey data has been converted to California State Plane Coordinate

System, NAD 83, Lambert Zone 3, and North American Vertical Datum 1988 for input into the
DON database.

3.4.2 Vegetation Clearance and Associated Environmental Protection

To facilitate the radiological survey of IR Site 32, the shorelines of IR Sites 1 and 2, and the

former Radiological Shack area within IR Site 2, vegetation was cut/removed to an approximate
height of 2 inches, since the mobile LARADS equipment used for the radiological survey was
anticipated to be positioned approximately 4 inches above the ground. Clearance activities were
conducted from August 31 to September 26, 2006, in accordance with the Final Vegetation
Clearance Plan, Radiological Survey at Installation Restoration Site 32 and the Shorelines of IR
Sites 1 and 2, Alameda Point, Alameda, California (TtEC, 2006c).

During clearance activities, TtEC determined that additional clearance of vegetation and debris
would be required at the southern shoreline margin of IR Site 2 to allow safe access for the man
lift during shoreline static surveys. The DON agreed to the additional clearance work and an
FCR form was prepared to document the activity in accordance with the Final Vegetation
Clearance Plan (TtEC, 2006c). A summary of the FCR forms is provided in Appendix B.

A tree survey was conducted in April 2006 to identify trees potentially requiring pruning to
facilitate radiological survey activities in the former Radiological Shack area within IR Site 2
and along the shoreline of IR Site 1. To the maximum extent practicable, large brush/woody
multi-stemmed shrubs (stems 2 inches to 10 inches in diameter at breast height [DBH]) were not
impacted. However, in some specific circumstances during vegetation clearance activities, the
biological monitors were required to employ appropriate pruning to allow the survey equipment
to pass under the crowns of targeted specimens without obstruction. Tree pruning is;discussed
further is Section 3.4.4.

Delineation of potentially jurisdictional wetland boundaries within IR Sites 1 and 2 were
previously surveyed during the radiological surveys conducted in 2004, and are discussed in the
Vegetation Clearance Plan (TtEC, 2006c). No surveys were conducted within the delineated
boundaries of the previously established wetlands during activities associated with the

radiological characterization of IR Site 32, the shorelines of IR Sites 1 and 2, and the former
Radiological Shack area within IR Site 2.
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All cut vegetation was either left in place or hauled to areas within the IR site limits. Mature
trees (dominant and co-dominant crown class), as identified by the TtEC Biologist, were hand-

pruned around the individual base of the tree to a 3-foot height off the ground to facilitate
radiological surveys and equipment clearance. No trees were removed during the course of this

vegetation clearance. No off-site disposal of vegetation was conducted.

Access to the former pistol range area within IR Site 1 was restricted during vegetation clearance

activities. UXO was identified in the former pistol range area and delineated with caution tape
(see Section 3.5 for details).

On September 18, 2006, the areas cleared of vegetation were inspected by the radiological
subcontractor, Eberline Services, and found to be acceptable. These areas were also inspected by
the ROICC and found to be acceptable. Machinery used for the vegetation cutting was
decontaminated, sampled, and monitored for radiation before being unconditionally released for
demobilization. All of the equipment and supplies associated with vegetation clearance activities
were then demobilized.

3.4.3 Biological Monitoring

Prior to initiation of vegetation mowing, the TtEC Biologist examined all areas proposed for

vegetation clearance (Appendix D).

Before the start of each new field activity, all on-site personnel and any subsequent personnel

that came on site were briefed on the protection of natural resources, including compliance with

the intent of state and federal applicable and relevant regulatory requirements. The PQCM/SHSS

performed the worker education briefing and emphasized the need for minimizing impacts on

local biological resources, as well as methods for avoiding and minimizing potential impact on

special-status species and communities of concern. It was required that all personnel on the

project site be alert to the possibility of finding a nesting bird or other locally sensitive biological

resource on or near the project area.

Prior to initiation of vegetation clearance activities, a TtEC Biologist conducted a biological

survey of all areas proposed for vegetation clearance in April 2006, including mowing and tree

pruning. Active species nests were discovered and documented in Table 3-1. The PQCM/SHSS
briefed all workers on actions to take if nests were encountered while cutting targeted vegetation.

Due to the August start date (non-nesting/breeding season) of the survey activities, no active

nests previously documented during the biological survey conducted in April 2006 were

encountered upon mobilization to the site. No nests were encountered during the course of any

survey activities.
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3.4.4 Tree Evaluation and Pruning

In order to complete the radiological survey at IN Site 1, 2, 32 and the former Radiological
Shack area, pruning of on-site trees was conducted during September 2006. A total of seven trees
were evaluated, of which four required pruning. Trees were pruned so that no lateral branches

extended from the ground surface to a height of 3 feet to the maximum extent practicable.

Most specimens needed minimal pruning to allow the radiological survey to proceed and to
promote good tree health and vigor. Dead wood, torn limbs from past failures/pruning events,
co-dominant forks, end-weighted laterals, and limbs witlh bark!stubs required appropriate
removal to increase tree health and symmetry.

Three Toyon trees (Heteromeles arbutifolia) and an ornamental landscape planting required
minor pruning to a remove dead wood, torn limbs from past failures, end-weighted laterals, and

limbs with bark/stubs within 6 to 7 feet of the ground. The pruning of these trees will likely
result in increased tree health and vigor, and it allowed the radiological survey equipment to pass
under the crown without obstruction.

3.5 MUNITIONS AND EXPLOSIVES OF CONCERN

A complete MEC surface sweep of IR Site 1 was conducted in June 2001. No live MEC items
were encounteredduring the sweep. A small amount of 20 millimeter (ram) target practice rounds,
some MEC scrap, and other non-MEC debris were encountered. A surface sweep for MEC was
performed at IN Site 2 in 2002. In addition to these surface characterization activities within IR

Site 2, a time-critical removal action (TCRA) to excavate OEW to a depth of 1 foot from the
Possible OEW Burial Site was performed in 2002 (FWENC, 2002). An OEW characterization was
also conducted (TtFW,2004). An MEC sweep oflR Site 32 has not been conducted.

MEC was encountered at the former pistol range area within IR Site 1. An area around the MEC
was delineated with stakes and caution tape prior to the start of survey activities by the Senior
Unexploded Ordnance Supervisor (SUXOS), Lance Humphrey, and then designated as restricted
during the course of all survey activities. Although FWENC had conducted an OEW surface
clearance activity of this area in 2001 (FWENC, 2002) and removed surface occurrences of

OEW, FWENC was not authorized to remove buried material under the scope of that contract
task order. Erosional forces (rain and high tide events) since 2001 exposed the OEW encountered
in the formerpistol range area.

The SUXOS requested and received a Waiver to the Explosives Safety Submission
(Appendix C) because of the inert characteristics of the MEC (20mm trainer projectiles). The
planned recovery,processing, and disposition of recovered MEC will be performed as part of the
TCRA at IN Site 1 scheduled for spring 2007.
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Prior to beginning the radiological survey, .all site personnel were given a MEC briefing by the
SUXOS in order to describe likely shapes and sizes of MEC items that may be encountered

during survey activities, and procedures to follow if any were located. The SUXOS was present _IF
during all intrusive soil sampling activities and investigated each proposed sample location with

a Schonstedt magnetometer to determine if metallic debris was present before hand augering. No
metallic debris was encountered during soil sampling activities. No MEC items encountered
were moved or relocated during the course of radiological characterization activities at IR Site
32, the shorelines of IR Sites 1 and 2, and the former Radiological Shack area within IR Site 2.

3.6 BACKGROUND REFERENCE AREAS

In accordance with MARSSIM (DoD et al., 2000) guidance, determining background levels for
comparison with the conditions determined in a specific survey area requires performing surveys
in one or more reference areas to define the background radiological conditions of the site. The
reference areas provide a location for the collection of background measurements used for

comparison with the survey area being evaluated. As detailed in the Final Radiological Survey
Work Plan (TtEC, 2006a), three 2,000-square meter (m2)reference areas were originally identified
for background determination.

The locations of the reference areas were selected a minimum of 200 feet outside any
environmentally impacted areas within Alameda Point. A map locating Operable Units (OUs)

and CERCLA sites at Alameda Point was reviewed (TtEMI, 2003) to identify potential reference
_treasL The loxzations se!ec_ed had not been impactedby site activities and were therefore ......
representative of background levels. The reference areas are located upgradient or cross-gradient
from IR Sites 1, 2, and 32 and are physically separated from the site.

Shoreline riprap within the boundaries of IR Sites 1, 2 and 32 were built from varying natural
and man-made materials (i.e., concrete, rubble, granite, basalt, and asphalt). Two separate
reference areas were required since the riprap along the shorelines is heterogeneous and a single
reference area was not found that had the same material makeup as that of the riprap found along
the shorelines. An area located north of the baseball field was selected as the reference area since

it contained the basalt and some granite elements of the riprap. An area approximately 1,600 feet
east of IR Site 32 was selected as the second reference area since it contained similar concrete,
rubble, and granite components to that found in the riprap along the shoreline. These two
additional reference areas were established in collaboration with the DON to collect background
reference measurements for the riprap material along the shorelines. During the course of survey
activities, background reference measurements for the shoreline riprap material were taken from
a location selected by the PHP. FCR Form 004 was generated to document the need for the two

riprap reference areas and is provided in Appendix B. The locations of the five background
reference areas are identified on Figure 3-1.
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3.6.1 Background Measurements

The ambient gamma background was established for the Nal detectors, TLDs and the ambient

dose rate was established for each individual pressurized ion chamber (PIC) and the MicroREM
meter. The standard deviation of these fixed readings in the background areas is used for

determining the investigation criterion of 3 sigma above background by summing the
measurements from the background areas, and calculating the average and standard deviation of
the measurements.

Nine static background measurements and one field duplicate were collected from the three soil
BRAs. These measurements were obtained to establish the average background count rate for the
NaI detector, exposure rate for the PIC, and dose rate for the MicroREM meter. Five 10-second

stationary readings were taken at a distance of 6 inches above the ground at each of the locations

within a reference area using a 2-inch by 2-inch NaI detector. The average of the NaI readings
were then recorded for each sample location. In addition, the exposure rate was obtained 3 feet

(waist high) above the ground at each of the 10 locations within a reference area using the PIC
and MicroREM meter.

The towed array and backpack-based systems were used to perform 10-minute scan surveys in
each reference area to establish the background count rate during a surface scan survey. Surveying

at a speed of 1 foot per second for 10 minutes yielded upward of 600 data point:;, which is
sufficient to statisticallydetermine a scanning backgroundcount rate for each of the systems.

The background soil concentration of226Ra(0.365 pCi/g) was determined during the radiological
characterization surveys conducted at IR Sites 1 and 2 performed in 2004 (TtFW, 2005a; 2005b).
This concentration was used to determine if 2:rRa is present in soil samples at concentrations
greater than 3 sigma above background (0.559 pCi/g) within IR Site 32, the shorelkinesof IR
Sites 1 and 2, and the former Radiological Shack area.

Nine static background measurements and one field duplicate were also collected from the two
riprap background reference areas. Static NaI and TLD measurements were collected from the

selected background reference areas for riprap. Five, 10-second stationary readings were taken at
a distance of 6 inches above the ground from the manlift at each of the locations within each

riprap reference area using a 2-inch by 2-inch NaI detector. One TLD was placed in each riprap
background reference area for a 3-month period from September 28, 2006, until January 19,
2007, and then analyzed by an off-site laboratory. Results of background measurements collected
duringthe survey are discussed and summarized in Section 6.1.

3.6.2 Riprap Source Study

A cesium-137 (137Cs)sealed check source was placed in an area of riprap and 10-second static
measurements were collected using a NaI detector at 1-foot intervals to a distance of 10 feet,
moving in a lateral direction away from the check source. These measurements were collected to
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evaluate the shielding effects of the riprap, and were performed in two separate shoreline areas

designated by the PHP. One area was selected visually representative of typical "small" riprap,

while a second area was selected as representative of "large" riprap. The results are discussed
and summarized in Section 6.2.5.

3.7 SURVEY AREA

The radiological survey conductedat IR Site 32, the shorelines of IR Sites 1 and 2, and the
former Radiological Shackareawas performedto determinethe presenceof 226Racontamination
on the surface and subsurface(to approximately12 inches bgs for scans and 20 inches bgs for
soil samples). If an anomalouslocationwas identifiedat the edge of an IR boundary,a step-out
procedure was implementedas described in the Final Radiological Survey Work Plan (TtEC,
2006a). At the locationof the anomaly, the survey stepped 10 feet outside the currentboundary
in each directionto identify any discretesources. If an additionalanomaly was identifiedwithin
this area, the survey areawas extended in 10-foot incrementsuntil no further anomalies were
encountered.

The radiological surveys for each identified area included both static and scan surveys, as well as
a dosimetry study, soil sampling, and gamma energy analysis using a portable HPGe system. The
survey methods used are described in the following subsections.

3.7.1 LARADS Scanning (vehicle-based)

High,density radiation s_eys were performed over the majority oflRSite 32 using LARADS
technology coupled to a linear array of four 2-inch by 2-inch NaI high-sensitivity scintillation
detectors. The detectors were mounted so that the detector surface was approximately 6 inches
from the ground, depending on the terrain being surveyed. This arrangement is capable of
surveying a path approximately 4 feet wide and providing reliable survey data to a depth of
approximately 12inches.

The vehicle-based LARADS was operated with a speed control to maintain an approximate speed
of 1 foot per second. Operating at this speed resulted in a generation of more than 40,000 data

points per acre. This equates to an average of one data point per square foot. The scan speed can
affect the scan MDC when attempting to measure gamma radiation from discrete sources. This is
due to the amount of time the active area of the detector is over the discrete source. At slower

speeds, the active area of the detector is over the discrete source longer than at faster speeds.

Due to access restrictions, the vehicle-based LARADS was not used at the former Radiotogical
Shack area or the shoreline riprap along IR Sites 1, 2, and 32. In these areas, a LARADS hand-
held device with a NaI detector was used, or a NaI detector mounted from a man lift as discussed
below.
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3.7.2 LARADS Scanning (hand-held)

The high-density survey performed using the LARADS mounted on a vehicle/cart will restllt in a

100 percent scan survey when terrain is reasonably smooth and clear of obstructions. For those

areas where terrain did not allow the vehicle-based LARADS to safely operate (the shorelines of

IR Sites 1, 2, and 32 and the fomler Radiological Shack in IR Site 2), the survey was performed

using a single NaI high-resolution scintillator detector connected to a backpack-based LARADS.
The surveyor scanned the terrain by suspending the detector approximately 6 inches above the

ground surface. The backpack unit worn by the surveyor contained the LARADS equipment.

The survey speed for this method was an average of one data point collected per square foot.

Section 6.1.2 provides a discussion of the survey results from the backpack-based LAI_DS scan

survey.

3.7.3 Static Surveys

Static surveys were performed along the shoreline of IR Site 1, 2, 32 and the former Radiological
Shack Area. For the areas along the shoreline where towed or hand-held surveys could not be

performed, the following survey approach was used. A 10-foot by 10-foot grid was ,established
along the shoreline from the end of the previous survey to the mean low tide elevation. Static 10-
second surveys were then performed at each grid point (e.g., on 10-foot centers). This was

accomplished using an articulating man lift and a NaI detector attached to a retractable line, with
LARADS mounted in the man lift bucket. The detector was lowered in a protective capsule to

within 6 inches of the shoreline riprap surface and a measurement collected. LARADS was used

to geo-reference these static measurements. An FCR form was generated to clarify that the
shoreline static surveys would be performed along a 10-foot by 10-foot grid established along the

shoreline from the edge of the 2004 survey to the interface of the shoreline riprap with water's

edge. This was necessary because of submergence of the mean low tide elevation at certain times
of the survey work day due to the tidal cycle. The NaI detector capsule used on the manlift

would have been required to be submerged under the waterline to access certain grid points

dependent on tidal elevation. Gamma attenuation by contact with sea water would hwve required

two separate data sets for shoreline areas specific to data acquired above water and a data set for
below water surface.

Static surveys were also performed at each soil sample location using a 2-inch by 2-inch NaI

high-resolution scintillator detector. The sample location was surveyed to identify the area of

greatest activity. The NaI reading was then recorded for this location and a soil sample: collected.

The scope of work for this characterization survey required the collection of precision dose rate

measurements using a PIC, with location coordinates of the site(s) and a survey density equal to

approximately one dose rate reading per every grid point of a surveyed 10 foot by 10 tbot surface

area grid. Ten-minute PIC measurements were collected on 10-foot centers at IR Site: 32, except
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along the shoreline and/or where the use of a man lift was required. One-hour PIC measurements

were also performed along the shorelines of IR Site 1, 2, and 32 at 50-foot intervals where the

TLDs associated with the dosimetry study (refer to Section 6.2.7) were located.

3.7.4 Alpha/Beta Surveys

Alpha and beta surveys were conducted using a portable Eberline E600/SHP380AB 100-square

centimeters (cm 2) scintillation detector. Additionally, an Eberline HandECount alpha/beta

sample counter was used for evaluation of wipe and air filter samples in accordance with the

procedures outlined in the Final Radiological Work Plan (TtEC, 2006a).

Each sample container was also required to be checked for beta/gamma and alpha contamination

prior to packaging for shipment and release for shipment to the laboratory, per Appendix D-4,

Sampling Procedures for Radiological Surveys, of the Final Radiological Work Plan (TtEC,

2006a).

As part of demobilization activities, free-release surveys were conducted on all equipment, tools,

and storage units prior to their demobilization and decommissioning. Free-release surveys were

performed using both an alpha survey meter and a beta-gamma survey meter. A radiological
release survey was also performed on all equipment for removable radioactive material by

evaluating collected swipe samples for alpha and beta-gamma activity in a low-background
scaler. These surveys verified release of equipment in accordance with radiological release limits

based on Atomic Energy Commission (AEC) Regulatory Guide 1.86 (AEC, 1974). Results of

alpha/beta surveys are discussed and summarized in Section 6.3.

3.7.5 Exposure Rate Surveys

Exposure rate surveys were conducted during invasive soil sampling using an Eberline
MicroRem meter. Exposure rate surveys were performed to measure the ambient exposure rate at
a given sample location within each site. Results of exposure rate surveys are discussed and
summarized in Section 6.2.3.

Exposure rates were also collected using a PIC, which is an argon-filled ionization chamber with
a diameter of 7.32 cm (2.88 inches) and a volume of 220 cubic centimeters (cm3) (13.4 cubic

inches). A total of four PICs were used during radiological surveys, which included ten-minute
PIC measurements collected on 10-foot centers at IR Site 32, except along the shoreline and/or
where the use of a man lift was required. One-hour PIC measurements were also performed along
the shorelines of IR Sites 1, 2, and 32 at 50-foot intervals where the environmental TLDs

associatedwith the dosimetry study (refer to Section 6.2.7) were located.

NaI static cpm data were correlated to the PIC exposure rate measurements and TLD readings.
This allowed estimates of exposure rates based on the NaI measurements collected throughout the

site (Section 6.2.3).
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3.7.6 Soil Sampling

Fifteen composite soil samples and two duplicate soil samples were collected from 15 locations
within IR Site 32, the shorelines of IR Sites 1 and 2, and the former Radiological Shack area.

These samples were collected and controlled in accordance with the Final Sampling and
Analysis Plan (SAP), Appendix B of the Final Radiological Survey Work Plan (TtEC, 2006a).

The sample locations were selected based on the PHP's analysis of the radiological surveys with
concurrence from the RASO. The sample locations represented those locations where data
indicated levels of 22GRaabove background. Soi! samples were collected at each location and
analyzed for 226Raand 9°Sr. Table 3-2 cross references the soil sample locations with the
respective in-situ gamma spectroscopy file nmnber. Gamma spectroscopy files are provided in
Appendix F (folders: Field Spectra_PDF). Soil samples were collected from zero to 20 inches

bgs using a hand auger. The composite soil samples were approximately 500 milliliters (mL)
each and were collected in accordance with the Final SAP, Appendix B of the Final Radiological
Survey Work Plan (TtEC, 2006a). Eberline Services/Richmond Laboratory performed the
analyses on the soil samples. Soil sample results are discussed in Section 6.2.4 of this report and
presented in Appendix E.

3.7.7 Gamma Spectroscopy

A HPGe detector-based gamma spectroscopy system was used to identify the radionuclide
present in the areas of elevated readings identified during the scan surveys. The HPGe used was

a commercially available coaxial detector-based system configured for in-situ broad field-type

measurements. The electronics package used to supply power to the detector and process
incoming signals was an Ortec DigiDart hand-held field multichannel analyzer. Final data

processing and reporting was performed by Eberline using multichannel spectra analysis
software, RobWin Version 1.0.

The HPGe based system consisted of a 70 percent efficient 1 (relative to NaI) HPGe detector, pre-
amplifier, 48-hour liquid nitrogen dewar, and cryostat. The detector and integral dewar were

mounted on a mobile platform (Ortec's ISO-CART) designed specifically for in-situ

measurements. The HPGe detector was fitted into a cylindrical collimating shield and consisted
of ¾-inch lead encased in aluminum. The front end of the detector was recessed into the shield

by 3/4inch. The outer diameter of the detector assembly was 3 inches. Therefore, the shield
formed a collimator that allowed the detector to observe a 5-foot-diameter area of soil from a

height of 30 inches.

HPGe detector efficiency is given in terms of relative full-energy peak referenced in terms of the absolute
efficiency of a standard 3-inch by 3-inch (7.62-cm by 7.36-cm) cylindrical NaI(T1) scintillation crystal. Full-
energy peak efficiency of HPGe detectors is typically between 40 percent and 70 percent of that for the NaI(T1)
scintillation crystal. Lower efficiency, however, is more than compensated for by the better energy resolution.
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In this shielded configuration, the solid angle viewed by the detector is approximately a circular
area of diameter equivalent to the distance between the detector and the ground. This equated to
a 4-inch diameter circle when the detector was 4 inches above ground surface, making it difficult

to accurately locate the detector. By raising the detector height to 30 inches above ground
surface, the detector had a greater field of view (e.g., 30-inch-diameter circle), which facilitated
detector placement.

In-situ gamma spectroscopy measurements were taken at each sample location before the core
samples were collected.

Analysis of Soil Core Material

Seventeen (which includes two field duplicates) 2-inch-diameter soil core samples were
collected using a 5-foot hand auger device from designated locations within IR Site 32, the
shorelines of IR Sites 1 and 2, and the former Radiological Shack area. Collected soil material
was then prepared for analysis using the following methodology:

1. After pouring the soil material into a clean aluminum tray and generally distributing
to a thin even layer, the soil was described in the field notes, and surveyed for
radioactivity using a hand-held alpha/beta detector. Selected samples were
photographed. The available screening data can be found in Table 3-3.

2. Using the alpha/beta hand-held survey instrument and a small trowel and fork, the
material was closely examined for point sources, which were not identified in any of
the collected soil samples.

3. Large rocks, excessive vegetative debris, pieces of glass, and so forth, obviously not
part of the matrix, were scanned by hand and removed if readings were not above
background. The remaining soil material was transferred to a 500-mL plastic
Marinelli beaker with a sealed lid. In every case, the volume of the beaker was
sufficient to contain a representative quantity of soil material.

Every precaution was taken during sample preparation to prevent cross-contamination between
samples through the use of aggressive cleaning of all sample preparation equipment.

Following preparation, each filled Marinelli beaker was placed on the unshielded HPGe detector.
A Marinelli beaker is manufactured with a well in the bottom center of the beaker with a slightly
larger diameter as the external diameter of the HPGe detector being used for gamma spectral
analysis. The beaker is configured so that equivalent quantities of soil are located above and to
all sides of the detector. The resulting spectra were reviewed and analyzed by the PHP.

After the field HPGe assessments of each sample were completed, a wipe sample was taken from
the outside surface of each Marinelli beaker before any decontamination was performed. Wipe
samples were checked for alpha/beta contamination using an Eberline HandECount alpha/beta
sample counter. Decontamination was not required for soil sample containers based on an action
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level of less than 20 dpm/100 cm 2 alpha, and less than 100dpm/100 cm 2 beta removable activity.
The unconditional release of equipment or material forms for the Marinelli beakers is presented
in Table 3-3. Next, the beakers were packaged and delivered to Eberline Services/Richmond
Laboratory in Richmond, California, for 226Ra and 9°Sr analysis.

A mixed gamma standard with the following isotopes and their respective concentrations was
analyzed prior to sample measurements each day: Eu-155 194.7 pCi/g, Co-57 46.2 pCi/g, Sn-113
8.0 pCi/g, Cs-137 105.8 pCi/g, Mn-54 47.7 pCi/g, Zn-65 72.0 pCi/g, K-40 81.8 pC:i/g, Sb-125
0.3 pCi/g. This was a gamma standard containing exempt quantities of the radium nuclides
dispersed in a sandy soil matrix, and sealed in a standard Marinelli beaker.

3.8 DOSIMETRY STUDY

As required by DHS, an environmental dosimetry study of the coastal area of IR Site 1 was

performed for a period of approximately 3 months. This study was expanded to i{nclude the
shorelines of both IR Site 2 and IR Site 32. The study was performed using TLDs to determine if

there was a measurable difference between exposure rate measurements along the shorelines of IR

Sites 1, 2, and 32 and background area measurements. The TLDs were placed every 50 linear feet

along the respective shorelines. A total of 200 TLDs were installed in the field as part of this

survey. The TLD results are discussed in Section 6.2.7 of this report and presented in Appendix E.

3.9 MATERIALS, EQUIPMENT AND PERSONNEL SURVEYS

Radiological release surveys were performed on equipment and materials leaving the. controlled
work area to verify the absence of contamination. Materials and equipment radiological release

surveys were conducted in accordance with SOP 5, Release of Materials and Equipment from

Radiologically Controlled Areas, and personnel surveys were conducted in accordance with

SOP 8, Radiological Protective Clothing Selection, Monitoring, and Decontamination.

The following limits were applied to release of equipment and material:

-)

1. Removable contamination, determined by wiping with a dry filter: 20 dpm/100 cm-
(alpha) and 200 dpm/100 cm2 (beta)

2. Average, (fixed and removable) based on a maximum area of 1 square meter (m2):
100 dpm/100 cm 2 (alpha) and 1,000 dpm!100 cm 2 (beta)

Equipment and material surfaces were scanned using portable alpha/beta monitoring equipment.

Equipment and material released from the shorelines of IR Sites 1 and 2, IR Site 32, and the

former Radiological Shack area were surveyed using a swipe sample to verify that no removable

radioactive material was present. Swipe samples were collected over a 100 cm 2 of surface area

by wiping the area with a dry filter or soft absorbent paper and evaluating the wipe for alpha and

beta-gamma activity using a low-background scaler.
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Personnel were surveyed when exiting IR Sites 1 and 2, IR Site 32, and the former Radiological

Shack area during invasive soil sampling to verify the absence of any radiological contamination.
The surveys were performed using portable alpha/beta monitoring equipment. No radioactive
contaminationwas found during any of the personnelsurveys. Results of material, equipment, and
personnel release surveys arediscussed and summarized in Section 6.3.1.

3.10 AIR MONITORING

Portable lapel air samplerswere calibrated and used to collect both background and breathing zone
air samples during invasive soil sampling activities. An Eberline HandECount alpha/beta sample
counter was used to analyze the air samples for alpha activity. The DAC for 226Rais 3 x 10-1°
_tCi/mLas established in Title 10 Code of Federal Regulations (CFR), Part 20. The calculated
concentration of the air sampleswas not above 10 percent of the DAC for 226Ra.Lapel air sample

results are reported in Table 3-4.
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4.0 INSTRUMENTATION

In support of the radiological survey performed, radiation detection instruments suitable for the

physical and environmental conditions at the site were selected. The instruments selected were

capable of detecting 226Ra contamination, the primary radionuclide of concern.

4.1 SURVEY INSTRUMENT INFORMATION AND PROCEDURES

A LARADS was the primary field survey system used for radiological characterization surveys
performed at IR Site 32, the shorelines oflR Sites 1 and 2, and the former Radiological Shack area.

Several types of other portable field survey instruments were used to conduct the radiation surveys,

provide analytical data, and monitor radiation control practices. The types of survey instruments

used and a description are provided in the subsections below and in Table 4-1.

4.1.1 LARADS Survey

LARADS used the Eberline E600. This count rate meter contains circuitry that may be
configured to support a wide variety of detector types. NaI (2-inch by 2-inch) detectors were

used for the radiological land surveys. The LARADS systems used four NaI (2-inch by 2-inch)

detectors positioned in a linear array spaced approximately 1 foot apart (see Figure,, 3-2). The

detectors were not in a shielded configuration. The minimum detectable count rate (MDCR) used
for the NaI detectors is presented in Section 5.0.

The system collected and stored the positional coordinates and radiological readings ,on a point-

per-second basis in electronic files. These field files were downloaded and processed with

Geographic Information System (GIS) software. Additional information regarding LARADS is
provided in Section 3.7.1.

4.1.2 Scan Gamma Surveys

An Eberline Model E600 portable radiation monitor equipped with a NaI (2-inch by 2-inch)

detector was used for scan gamma surveys. Scan measurements were obtained by traversing a
path at a maximum speed (scan rate) of approximately 0.5 meters per second (m!s) and slowly

sweeping the detector assembly in a serpentine (snakelike, S-shaped) pattern, while maintaining

the detector 2.5 to 4 inches (6 to 10 cm) above the area surveyed. These measurements were

always made with the instrument audio "on" to facilitate rapid detection of changes in instrument
count rate. NaI scintillation detectors are very sensitive to gamma radiation and are ideal for

locating elevated radiation levels above background. The instruments were used with the

detection discriminator set to full open.
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4.1.3 Static Gamma Surveys

Surveys for gamma (photon) radiation were performed using an Eberline Model E600 portable
radiation monitor equipped with a NaI (2-inch by 2-inch) detector. Static measurements were
performed by positioning the detector assembly approximately 6 inches (approximately 15.2 cm)
above the designated surveillance surface and completing a static 1-minute survey.

4.1.4 Gamma Spectroscopy

In situ or field sample gamma energy analysis was performed using a portable HPGe detector
system. The system used a 70 percent efficient coaxial HPGe detector coupled to a 48-hour
liquid nitrogen dewar. An adjustable mobile platform cart held the detector and the 2-inch-thick
circular lead collar for shielding unwanted background gamma rays from the sides and behind.
The detector was operated using a portable ORTEC DigiDART module connected to a laptop
computer running ORTEC's GammaVision acquisition software.

4.1.5 Exposure Rate Surveys

Exposure rate surveys, obtained approximately 3 feet from contact with area surfaces, were
conducted using a MicroRem meter. Compatible with anticipated exposure rates, the instrument
is equipped with an internally mounted tissue equivalent scintillation detector integral to the
meter housing. The MicroRem meter measures low-level gamma photon radiation and provides

an output in units of microroentgen-equivalent-man per hour (p.Rern/h).Readings were obtained
after allowing the instrument to stabilize.

Exposure rate surveys, obtained approximately 3 feet from the ground, were conducted using a
PIC. The PIC measures low-level gamma photon radiation and provides an output in units of
microroentgen per hour (gRih). Exposure rate surveys were also performed using TLDs, which
were located approximately 3 feet from the ground and placed every 50 feet along the shoreline.
The TLDs provide a measurement of the exposure rate in gRih based on deployment duration.

4.1.6 Materials, Equipment and IDW Screening

Materials, equipment, and investigation-derived waste (IDW) were scanned using an Eberline
Model E600 with a SHP380AB 100-cm2 scintillation detector to verify the absence of detectable
radioactive contamination. The Eberline SHP380AB scintillation detector measures alpha and
beta radiation levels and presents data in a scaler (digital display) or rate meter (analog display)
mode.

4.2 INSTRUMENT CALIBRATION AND QUALITY ASSURANCE PROCEDURES

Instrumentcalibrationwas verified and QA procedureswere implementedpriorto equipmentuse
as discussedherein.
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4.2.1 Instrument Calibration

The equipment supplier provided calibration documentation for each radiological instrument
supplied. The PQCM o1 designee reviewed the calibration documentation prior to the instrument
being used. Certificates of calibration and calibration data fbr each instrument are provided in
Appendix H.

4.2.2 QA/QC Procedures

The following QA!QC procedures for instruments were used during survey activities.

Field Instruments

Prior to the daily use of the radiological instruments, calibration verification, physical inspection,
battery check, and source response check were performed. Physical inspection of the instrument
included:

• Inspection of the general physical condition of tile instrument and detector prior to
each use

• Inspection for loose, damaged knobs, buttons, cables, connectors, broken/damaged
meter movements/displays, dented or corroded instrument cases, punctured/deformed
probe/probe window(s), cables, and any other physical impairments that potentially
affected the proper operation of the instrument or detector

A battery check was performed to ensure that sufficient voltage was being supplied to the

detector and instrument circuitry for proper operation.

On a daily basis, the instruments were exposed to the check source to verify that the instrument

response was within the +/- 20 percent range determined during the initial response check. Field
instrument operation check forms are presented in Appendix H.

Field Gamma Spectroscopy System

Daily QC checks were performed each day betbre and after completion of field measurements.

The source for quality control checks was a National Institute of Standards and Technology
(NIST) traceable 137Cs(source number 51723), and was used to ensure the following:

• 137Csphoto peak at 661.62 keV to check for instrument drift

• The 661.62 keV primary photo peak was at full-width half maximum height (FWHM)

• Net area of the 661.62 keV peak (precision)

• Count rate (precision)

Also, repeatable geometry measurements were made of a 2-inch by 1 3/8-inch by 6-inch piece of

ceramic tile coated with a uranium oxide-based orange glaze. This very active source was used to
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generate photo peaks covering the entire energy spectrum of interest. The data from these

measurements were used to monitor the relative day-to-day sensitivity and drift of the
instrument, and are presented under operation check forms in Appendix H.

In the case of the measurements collected at IR Site 32, the shorelines of IR Sites 1 and 2, and
the former Radiological Shack area, no significant problems were observed during the review of
the daily QC checks or during the review of the gamma spectroscopy files. Upon successful
completion of the daily QC checks, the gamma spectroscopy system was positioned directly over
the area of interest. The HPGe detector was rotated such that the open face of the

shield/collimator was facing directly down at the soil. Once the detector was properly positioned,
an integrated count was started. Data is displayed in real time on the hand-held DigiDart unit and
is recorded in the DigiDart memory upon count completion. Measurement times varied between
10 min and 2 hours (h), depending on the gamma intensity at each location. The count times
were documented by the gamma spectroscopy operator on spectrum acquisition forms generated
in the field. These forms are included in Appendix F.
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5.0 MINIMUM DETECTABLE COUNT RATE DETERMINATION

Detection sensitivity can be expressed in terms of net counts detectable above background levels.

The radiological survey performed used both static and scan survey methods. The following
subsections provide an evaluation of the calculated static and scan MDCRs for the NaI detectors

used during the survey.

5.1 STATIC MDCR

Background measurements were collected for :five background reference areas (three soil area

and two riprap areas) with each high-resolution NaI detector to be used during the radiological
characterization survey. Nine background measurements, and one duplicate measurement, were

collected at each of the reference areas and are provided in Appendix I. The locations of the

measurements were collected at the locations identified on Figure 3-1. The background

measurements from each reference area were averaged for each detector to get a detector-

specific background count rate.

For gamma surveys, MDCR is calculated in cpm using the following equation:

MDCR =
Ts+_

Where:

RB = background count rate (cpm)
TB = background counting time (rain)

Ts+B = sample counting time (rain)

For calculating the MDCR, the following values for RB,TB,and TS+Bwere used:

RB = mean cpm
TB = 1 rain

TS+B = 1 min

This equation is taken from Table 3-1 in NUREG-1507, Minimum Detectable Concentrations
with Typical Radiation Survey Instrument from Various Contaminants and Field Conditions,

(Nuclear Regulatory Commission [NRC], 1997). The derivation of the equation and history of
the development of the 3+3.29 constants used in the equation is provided in Section 3.1, MDC

Fundamental Concepts, of NUREG-1507 (NRC, 1997). Table 5-1 provides the background
count rate and static MDCR for each detector. The DON reviewed and approved[ the static

MDCR calculation prior to commencement of the survey.
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5.2 SCAN MDC FOR UNIFORM 226RACONTAMINATION

Backgroundmeasurementswere collected as discussedin Section5.1 above.

The MDCR was calculatedby multiplyingthe squareroot of the number of backgroundcounts
(in the scan interval) by the detectability value associated with the desired performance (as
reflectedin d')as shownin the equationbelow.

MDCR =d' _ x60/_i

Where:

d' = index of sensitivity (_. and _ error)
bi = number of background counts in scan time interval (count)
i = scan or observation interval (second [s])

For calculating the MDCR, the following values for d', bi, and i were used:

d' = 1.38 (cx= 95 percent and 13= 60 percent)
bi-- 68.8 (detector-specific mean 4,130 cpm x [1/60])
i=ls

MDCR = 1.38x _x 60/(1

MDCR = 687 cpm

The MDCR is based on an ideal surveyor for a given level of performance. To account for a non-
ideal surveyor, the MDCR is divided by the surveyor efficiency (p). The following equation was
used to calculate the MDCRsurveyor.

MDCR_ur_eyor= MDCyx/-fi

The surveyor efficiency of 0.7 vs. 0.5 was selected based on guidance from NUREG-1507
(NRC, 1997) since the detectordistance above the land surfacewas fixed and automateddata
logging was used duringthe survey.

gDCRsu_eyor = 6870._.7

MDCRs,,r_or = 821 cpm

The minimum detectable exposure rate (MDER) is the net exposure rate that would be
distinguishable from background. The MDER is calculated by the following equation:
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7_ncpmMDER = MDCRsurveyor + vv

AIDER = 821+ 760 /hr

MDER = 1.08 U%r

The conversion factor of 760 CplTl/_/h , is from Table 6.4 ofNUREG-1507 (NRC, 1997). It is the

weighted cpm/% for a 2-inch by 2-inch NaI detector relative to 226Rain equilibrium with

progeny. This conversion factor was appropriate for the radiological characterization surveys
since 226Rawas the contaminant of concern and 2-inch by 2-inch NaI detectors were used for the
survey.

The relationship between the radionuclide concentration and exposure rate is accomplished by
modeling (using MicroShield®)to determine the net exposure rate produced by the radionuclide
at a distance above the ground. The factors considered in the modeling included:

• The dose point of 19 cm (7.5 inches) above the soil was used.

• The density of 1.6 grams per cubic centimeter (g/cm3)was used for soil.

• 226Raconcentration of 2.0 pCi/g was used.

• The depth of the area of elevated activity was 15 cm (6 inches).

_V' • The circular dimension of the cylindrical area of elevated activity was 1.8 m2.

The calculated exposure rate at a point centered 19 cm (7.5 inches) above the area of
contamination is 2.02/tR/h for 226Ra(which accounts for buildup).

The radionuclide concentration of 226Ra(scan MDC) necessary to yield the MDER may be
calculated by taking the ratio of the MDER to the exposure rate calculated by MicroShield®,as
shown below:

Scan MDC (pCi / g) = 2.0pCi / g *MDER (/zR / hr)
2.02/.tR/ hr

Scan MDC (pCi / g) - 2.0 pCi / g *l.3 /zR / hr
2.02 /zR/ hr

Scan MDC (pCi / g) =1.07
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Table 5-2 provides the calculated MDCR, MDCRsurveyor,MDER, and scan MDC for the

individual detectors and for the overall average of detectors. Table 5-3 shows that at a scan

observation interval of 1 s and a surveyor efficiency of 0.7, the target source can be observed at

the maximum detector offset of 10 inches for both detector height configurations (3 inches and

7.5 inches).
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6.0 DATAANALYSISAND RESULTS

The radiologicalcharacterizationof IR Site 32, the shorelinesoflR Sites 1 and 2, and the former
Radiological Shack areaconsistedof staticNaI surveys, scan NaI surveys,exposure ratesurveys
using PICs and TLDs, as well as soil sampling and gamma energy analysis using a portable
HPGe system.The surveyresultsaredescribedin the following subsections.

6.1 BACKGROUND REFERENCE AREAS

Three BRAs identifiedpreviously during the 2004 radiological surveys establish soil and soil
background levels established for static NaI measurements, scan NaI measurements, PIC
measurements, and MicroRem measurements.Two additionalBRAs were identified along the
shorelines and riprapbackgroundlevels for static NaI measurementsand TLDs. Background
measurementswere collected at nine locationsin each referencearea.A duplicate measurement
was collected in each reference area resulting in ten background measurements for each
referencearea.

6.1.1 Static Measurements

Five 10-second stationary readings were taken at a distance of 6 inches above the ground at each

of the locations within the three soil reference areas using a 2-inch by 2-inch NaI detector. Each

_€ reading was recorded and a mean background was calculated for the NaI detectors. In addition,
the exposure rate was obtained at 3 feet above the ground at each of the 10 locations within a

reference area using the PIC and MicroREM.

A summary of the average background measurements for the NaI detectors, MicroRem detector,
and PICs are provided below.

Soil Reference Area Static Nal Detector, MicroR Meter and PIC Measurements

NaI Detector Mean MicroRem Meter Mean PIC Mean

Reference Area (cpm) (pJRem/h) (p.lR/h)

1 5578 6.0 6.5

2 5163 4.7 6.5

3 5518 5.4 7.0

Overall Mean 5486 5.3 6.6
Standard Deviation 416 1.0 0.8

Five 10-secondstationary readings were taken at a distance of 6 inches above the ground at each of
the locations within the two riprap reference areas using a 2-inch by 2-inch NaI detector. Since the
riprap along the shoreline was heterogeneously composed of both riprap types, the background
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measurements from both riprap reference areas were averaged. A summary of the average riprap
background measurements for the NaI detectorsare provided below.

Riprap Reference Area Static NaI Detector Measurements

NaI Detector Mean
Reference Area (cpm)

1 2338

2 5357

Overall Mean 3847

Standard Deviation 1590

AppendixI provides the data collected for static NaI measurements for each riprap BRA.

The two background reference areas surveyed as representative of shoreline riprap resulted in
marginal levels of radiological activity in comparison with the riprap material encountered

during the course of the shoreline survey. This could be indicative of the heterogenous makeup
of the shoreline riprap, which was comprised of quarried rocks and man-made debris similar to
those found in the background reference areas. However a large quantity of shoreline riprap
exhibited elevated radiological activity greater than the rocks and debris in the background
reference areas. A sample of shoreline riprap (e.g., a small-size rock easily carried) was
examined by an alpha/beta probe, as well as by field gamma spectroscopy. This particular
sample of riprap exhibited a distinguishable increase above the ambient background gamma
radiation on the order of 200 cpm. Based on visual observation of this type of riprap, the increase
in count rate is not expected to be due radioactive contamination and is most likely due to

naturally occurring radioactivity within the rock. Gamma spectroscopy analysis of this riprap
rock also indicated the presence of naturally occurring radioactivity. Gamma spectroscopy
measurements collected in the field are provided in Appendix F, Survey Area Gamma
Spectroscopy, FileField Spectra_PDF.

6.1.2 Scan Measurements

The towed array and backpack-basedsystems performed ten-minute scan surveys in each
referencearea to establish the backgroundcount rate duringa surfacescan survey. Scansurveys
were conductedat a speed of 1 foot per second for 10 minutes, which generatedupward of 600
datapoints in orderto statisticallydeterminea scanningbackground count rate for the systems.

A summaryof the averagebackgroundmeasurementsfor the towed arrayis providedbelow.
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Reference Area Towed Array Scan Na! Detector Measurements

NaI Detector Mean
Reference Area (cpm)

1 4660
2 4236
3 4402

Overall Mean 4433
Standard Deviation 393

Appendix I provides the data collected for towed array scan NaI measurements for each BRA.

6.2 SURVEY AREA

The results of the gamma scans, static gamma and exposure rate surveys, soil sampling, and
gammaspectroscopy conductedarediscussedbelow.

6.2.1 Gamma Scans

High-resolutionNaI scintillators in combination with a differentialglobal positioning system
(DGPS) and LARADS were the primary field survey systems used for the land area survey
performedat IR Site 32, shorelinesof IR Sites 1 and 2, and the formerRadiological Shack area.
The combinationof GPS and LARADS allowed for a near 100 percenthigh-density coverage.

_' Those areas inaccessible to the all terrain vehicle (ATV)-mounted survey arrays were scanned
using backpack-based systems connected to a single high-resolution NaI detector.

The site scan data is provided in Appendix K (folder: Field Files [RAW]) and in Figures 6-1
through 6-8, which present plots of data points by location and provide overall coverage at
IR Site 32, the shorelines of IR Sites 1 and 2, and the former Radiological Shack area from the
scan survey.

The NaI scan measurements collected along the shorelines (from the edge of the shoreline to the
2004 survey area) of IR Sites 1 and 2 identified four locations in IR Site 1where net measurements

were greater than 4,000 cpm. No net measurements greater than 4,000 cpm were identified in
IR Site 2 as shown in Figure 6-7. Figure 6-6 identifies the elevated measurements within IR Site 1.

The NaI scan measurements collected at the former Radiological Shack area within IR Site 2
identified three areas with net measurements greater than 4,000 cpm. Figure 6-8 provides these
locations.

The NaI scan measurements collected at IR Site 32 identified approximately nine areas of elevated
radioactivity (excluding the gravel areas) as shown in Figure 6-5. Three of these elevated areas

were identified south of IR Site 32 while implementing the step-out procedure discussed in Section
3.7. The scan also confirmed that the gravel fill material located in between the two fences at IR
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Site 32 contains elevated naturally occurring radioactivity. A sample of the gravel was collected
during the IR Site 32 RI field activities conducted by BEI in 2005 and the results identified
elevated levels, relative to the local soil, of naturallyoccurring radionuclides (TtEC, 2006b).

6.2.2 Static Gamma

A review of the scan data identified locations with elevated radiological readings that warranted
further investigation (see Figures 6-5 through 6-8). At each area of interest, a series of static NaI
measurements were taken to best characterize the contamination. Appendix L provides the
coordinates of areas of interest and the static measurements taken at the locations.

For the areas along the shoreline where towed or hand-held surveys could not be performed, a

10-foot by 10-foot grid was established along the shoreline from the end of the previous survey
to the mean low tide elevation. Static 10-second surveys were then performed at each grid point

(e.g., on 10-foot centers). This was accomplished using an articulating man lift and a NaI
detector attached to a retractable line with the LARADS mounted in the man-lift bucket. The

detector was lowered in a protective capsule from the man-lift bucket to within 6 inches of the

shoreline riprap surface, and a measurement collected. LARADS was then used to geo-reference
these static measurements. Figure 6-9 provides the IR Sites 1, 2, and 32 shoreline riprap static
coverage.

The survey methodology for the shoreline riprap resulted in approximately 5,100 static

measurements. The maximum NaI measurement observed was a net count rate of approximately
16,000 cpm. This location was at the southeast comer of IR Site 2. Figure 6-10 provides the
IR Sites 1, 2, and 32 shoreline riprap measurements that resulted in a net count rate greater than
4,000 cpm to be consistent with the 2004 survey data representation.

The radiological control technician performing the survey became familiar with the composition
of the riprap and was able to predict which locations would exhibit an elevated count rate. A

specific type of rock was present in the riprap that exhibited an elevated background radiation.
This was verified by surveying the rock with an alpha/beta probe and performing field gamma
spectroscopy analysis of the rock sample. The areas with the greatest increase in count rate were
areas where the riprap was predominantly comprised of this type of rock.

The rocks' influence on the background count rate was directly proportional to the distance to the
detector. This findingwas supported by the associated shoreline static NaI measurements collected

every ten feet along the shoreline and the PIC measurements collected every 50 feet along the
shoreline.

Ten-minute PIC measurements were collected on 10-foot centers at IR Site 32, except along the
shoreline and/or where the use of a man lift was required. A static measurement was also taken at
each PIC location within IR Site 32. These measurements were then correlated to the PIC
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exposure rate measurements and the TLD readings. This allowed exposure rates to be estimated,
based on the NaI measurements collected throughout the site.Figure 6-11 provides the IR Site 32
static measurements that resulted in a net count rate greater than 4,000 cpm.

6.2.3 Exposure Rate Surveys

One-hour exposure rate measurements using PICs were collected along the shorelines of IR Sites
1, 2, and 32 every 50 feet. Ten-minute exposure rate measurements were collected at IR Site 32

at the grid points of a 10-foot by 10-foot grid. These measurements are plotted in Figures 6-12
and 6-13, respectively.

The exposure rate measurements collected along the shoreline were generally consistent with the
background exposure rates measured in the background reference areas. The highest reading was
10 microrem (#rem) per hour. The table below summarizes the shoreline exposure rate
measurements.

Shoreline Exposure Rate
Average St Dev Max Min
mrem/hr prem/hr #rem/hr /trem/hr

6.1 0.5 10 4.9

The exposure rate measurements collected at IR Site 32 are provided in Figure 6-13. It appears
from the figure that the fill between the two fences at IR Site 32 displays an elevated background
exposure rate. This was first observed and documented during the Bechtel field investigation in
2005 (TtEC, 2006b). The table below provides a summary of the IR Site 32 exposure rate
measurements.

IR Site 32 Exposure Rate
Average St Dev Max Min
ttrem/hr /trem/hr #rem/hr prem/hr

6.8 0.9 12.6 5.0

6.2.4 Soil Sampling

Seventeen soil samples (includes two duplicate samples) were collected at 15 locations within
IR Site 32, the shorelines of IR Sites 1 and 2, and the former Radiological Shack area. These
samples were sent to the Eberline Services/Richmond Laboratory for 226Raand 9°Sr analysis.
Figure 6-14 identifies the locations of the soil samples collected and associated static
measurements taken at each sample location. The validated laboratory results for the soil samples

areprovided in Appendix E. A summary of the laboratory results is provided in Table 6-1.

Two of the six samples analyzed for 9°Sr reported 9°Sr present greater than the MDA of the

analytical method. Sample location 08-IR32-012 reported the highest concentration of 9°Sr at
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0.221 pCi/g. Fourteen out of the seventeen samples reported 226Ra concentrations at or above the
investigation concentration level of 0.559 pCi/g. Sample location 08-IR32-015 reported the
highest concentration of 226Ra at 753 pCi/g. Soil sample results for 226Ra concentrations are

provided in Table 6-1.

6.2.5 Riprap Study

To address comments provided by DHS during the course of field activities and to evaluate

effectiveness of riprap shielding, a 137Cssealed check source was placed in an area of riprap and

10-second static measurements were collected using a typical NaI detector (e.g. 2-inch by 2-inch

crystal) at one-foot intervals (laterally) to a distance of 10 feet away (laterally) from the check

source. The measurements were collected to evaluate the shielding effects of the riprap. This

process was performed in two areas. One area was selected that represented the typical "small"
riprap and a second area was selected that represented "large" riprap. The study showed that the

source became indistinguishable from background around 5 feet from the detector in the small

riprap and around three feet from the detector in the large riprap. Therefore, for the static

measurements of the shorelines where the riprap was typically small, the survey coverage was

nearly 100 percent and for the areas of large riprap, the coverage was approximately 60 percent.
The difference in the percent coverage between the small riprap and large riprap is attributed to
the large riprap providing more shielding than the small riprap at distances of 3 feet and greater.

The results of the study are provided in Table 6-2.

6.2.6 Gamma Spectroscopy

Field gamma spectroscopy was used to characterize the elevated areas identified during the scan

survey and to characterize the soil samples prior to being sent to an off-site laboratory. Hot spots

were identified during the scan survey and were characterized by performing an in-situ gamma

spectroscopy analysis, with locations and associated NaI static measurements provided in Figure

6-15. Table 6-3 provides the coordinates and file name for each in-situ gamma spectroscopy

analysis performed. The results of these analyses are provided in Appendix F (folders: Field

SpectraPDF). Reviews of the spectra show only the presence of 226Ra.

6.2.7 Dosimetry Study

As required by DHS, an environmental dosimetry study of the coastal area of IR Site 1 was

performed for a period of approximately 3 months. This study was expanded to include the

shorelines of both IR Site 2 and IR Site 32. The study was performed using TLDs to determine if

there was measurable difference between exposure rate measurements along the shorelines of IR

Sites 1, 2, and 32 and background area measurements. A total of 200 TLDs were placed every 50

linear feet along the respective shorelines (Table 6-4 and Figure 6-16). Three of the TLDs were

placed at the two selected reference background areas of the riprap. One control TLD was placed

at each riprap background reference area. The TLDs were deployed from September 28, 2006,
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until January 19, 2007. The TLD results did not indicate that any area along the shoreline
exhibited an exposure rate greater than 3-sigrna above the control (e.g., background) TLD result.

The average net TLD result (e.g., TLD result with the control TLD result subtracted) was -0.79
_tR/h.The table below provides a summary of the TLD results.

TLD mrem /_rem/h Net
Maximum 30.6 11.09 3.00
Average 26.81 9.71 -0.79
Standarddeviation 1.73 0.63 1.73

6.3 INVESTIGATION-DERIVED WASTE, MATERIALS, EQUIPMENT, AND
PERSONNEL SURVEYS

Alphaand beta surveyswere conductedusing a portableEberlineE600iPancakeGeiger-Mueller
(G-M)detectoror an Eberline E600/SHP380AB 100-cm2 scintillationdetector.Additionally, an
EberlineHand ECountalpha/betasamplecounterwas used for evaluationof wipe specimens and
airsamples. Alpha andbeta surveys wereused to evaluateradioactivecontaminationon surfaces.

A radiological survey was performed on all IDW generated as a result of radiological
characterizationactivities. Radiological samples of IDW were collected, specifically the
decontaminationwater required after sampling. The results are provided in Appendix E,
EberlineReport_Decon Water.pdf. In addition, surveys were conducted to ensure that
contaminationwas not leaving the site by contactwith personnelor vehicles. Surveys were also
conducted to assess internal exposure potential and characterize the nature and extent of

radioactive surface contamination within the site boundary. No detectable contamination was
observed during these surveys.

6.3.1 Personnel and Unconditional Release Surveys

Personnel dose rate surveys were conducted during the course of radiological field survey
activities.No dose ratereadings were observed that indicateddose rates greater than 0.002 rem
perhour.

Duringinvasive soil sampling, workerscollecting samples stayed within the controlled sample
locationarea to minimize the spreadof potentialcontamination.Personnel survey requirements
were performedin accordancewith AppendixD-7, Radiological ProtectiveClothing Selection,
Monitoring,andDecontaminationof the Final Radiological SurveyWorkPlan (TtEC, 2006a).

As part of demobilization activities, unconditional release surveys were conducted on all
equipmentand instrumentsprior to their demobilization.UnconditionalRelease Data Sheets are
providedin AppendixM. Surveys performedprior to the unconditionalrelease of equipmentand
vehicles disclosed no detectableradioactivityappearingon equipmentand vehicles exiting the
controlledworkarea.
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6.4 CONCLUSION

Scan and static NaI, PIC, and TLD measurements were collected during the radiological
characterization survey of IR Site 32, the shorelines of IR Sites 1 and 2, and the former
Radiological Shack area. The detector-specific background value for each NaI detector was

subtracted from each reading to yield the net count. A threshold value of 4,000 cpm net was used
to filter the data to facilitate identifying areas of potential interest. This approach is consistent
with the approach used during the 2004 radiological characterization survey of IR Sites 1 and 2
(TtFW, 2005a; 2005b).

Three areas of elevated radiological activity were identified during the scan survey of the former
Radiological Shack area within IR Site 2. These elevated areas are recommended for removal.

The gravel areas within IR Site 32 showed elevated radiological activity; however, the scan survey
confirmed that the gravel fill material located within the boundariesof the fenced area at IR Site 32
contains elevated, naturally occurring radioactive material. The NaI scan measurements collected

at IR Site 32 identified approximately nine areas of elevated radioactivity (excluding the naturally
occurring gravel areas). Three of these elevated areas were identified south of IR Site 32. These
nine areas of elevated reading arerecommended for removal.

NaI scan measurements were also collected along the shorelines (from the edge of the shoreline to
the 2004 survey area) of IR Sites 1 and 2. Four locations in IR Site 1where net measurements were

greater than 4,000 cpm were identified and are recommended for removal. No elevated readings
were identified in IR Site 2.

In addition to the scan survey, 15 biased soil samples (plus two duplicate samples) were
collected from IR Site 32, the shorelines of IR Sites 1 and 2, and the former Radiological Shack
area. These samples were analyzed for 226Raand 9°Sr.Two of the six samples analyzed for 9°Sr
reported 9°Srpresent greater than the MDA of the analytical method. Sample location 08-IR32-
012 reported the highest concentration of 9°Sr at 0.221 pCi/g. Fourteen out of the seventeen
samples reported 226Raconcentrations at or above the investigation concentration level of 0.559
pCi/g. Sample location 08-IR32-015 reported the highest concentration ofa26Raat 753 pCi/g.

The dosimetry study along with the PIC and static NaI measurements collected along the
shoreline resulted in no elevated radiological activity. Therefore, no action is recommended for
the shorelines of IR Sites 1, 2, and 32. Static NaI measurements collected over the riprap resulted

in elevated radiological measurements. However, measurements indicate that elevated readings
are naturally occurring due to geologic composition of the riprap, and are not assumed as
originating from man-made sources. No removal action is warranted for the riprap areas with
elevated readings.
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The results of this radiological characterizationsurveyhave been incorporated into the Final Work
Plan for the Time Critical Removal Action (TtEC, 2007) for IR Sites 1,2, and 32. This additional

_€ characterizationdata will ensure a comprehensiveradiological removal action is conducted for IR
Sites 1,2, and 32.
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7.0 PHOTOGRAPHIC LOG

Photographswere takento documentfield activities.The photographsillustratetypical examples
of the workperformed duringthe executionof the survey at IR Site 32, the shorelines of IR Sites

1 and 2, andthe formerRadiological Shack area, includingvegetationclearance, soil sampling,
radiologicalsurveys, and site features.The photographsand logs arepresentedin Appendix G of
this report.
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8.0 FIELD CHANGES

Variances to the Final Radiological Survey Work Plan (TtEC, 2006a) were necessary to address
unforeseen circumstances encountered during field activities at IR Site 32, the shorelines of IR
Sites 1 and 2, and the former Radiological Shack area. Appendix B provides a description of

these approved field changes.
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9.0 DEMOBILIZATION

Demobilization consisted of the breakdown and removal of support facilities located in the
support area, including the trailer, Conex boxes, and portable toilets. Demobilization began on
November 18, 2006.

9.1 SITE FACILITIES

Between November 20 and November 22, 2006, two portable toilets, a hand-wash station,

25 kilovolt (kV) electrical generator, 3-cubic-yard trash bin, an 8-foot by 20-foot Conex storage
container, and a 10-foot by 40-foot office trailer were removed from the support area. Rental
equipment including a man lift and site truck were also removed from the site during this time.
Eberline Services demobilized their personnel and equipment on November 19, 2006.

On November 22, 2006, the PQCM/SHSS terminated field activities and transported selected field

supplies and files to the Santa Ana, California,office.

9.2 COMPLETION INSPECTION

On November 21, 2006, a final site inspection was conducted with a representativeof the
ROICC's office joined by TtEC's PQCM/SHSS.All areas impactedby and associated with the

radiological characterization activities of IR Site 32, the shorelines of IR Sites 1 and 2, and the
former Radiological Shack were examined for potential impact and verified as remaining in a
satisfactory condition. During the inspection, the ROICC requested that metal t-stakes used as
TLD stands for the dosimeter study be removed. This item was included on the final site
punchlist, and will be resolved during TCRA activities scheduled for 2007.
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10.0 WASTE MANAGEMENT

There were several waste streamsthat resultedfrom the radiologicalcharacterizationactivities.
These waste streams included miscellaneoussolid waste, debris removed from the survey area
surface, used personal protective equipment (PPE), and decontaminationwater. This section
describes the collection disposal method for each waste streamgeneratedduring removal action
activities.Table 10-1 presentsa summaryof the wastestreams,andAppendixN providescopies
of the manifestgeneratedduringthe project.

10.1 USED PERSONAL PROTECTIVE EQUIPMENT COLLECTION AND
DISPOSAL

The on-site survey activitieswere performedin modified Level D PPEand included gloves and
Tyvek®or rubberover-booties. All used PPE was scanned for radiological activity and placed
into 55-gallon drums at the contaminationreductionzone (CRZ). During the November 2006
invasive soil sampling activities, one drum of used PPE was generated. At the time of
demobilization, the drumwas transferredto Building 112 for temporary storage until March
2007, at which time it was transportedto AltamontLandfill for disposal. The waste manifest is
providedin AppendixN.

_w' 10.2 DECONTAMINATION WATER COLLECTION AND DISPOSAL
Decontaminationwater consisted of the wash water generatedfrom the soil sample collection
activities. During soil sampling activities conductedNovember 14 and 15, 2006, 20 gallons of
waterwere generatedfromthe equipmentdecontaminationprocedures.The waterwas placed in
a 55-gallon drum and stored in the CRZ. On November 18, 2006, the water was originally
sampled and sent for laboratoryanalysis. On November22, 2006, the drumof water was moved
to Building 112 until final resultswere availableJanuary2007 (AppendixE).

EPA Method 901.1 was the preliminaryanalysis specified in the CTO 008 SAP as an EPA-
approvedmethod for detection of radioactivecesium in water; however, this method is not an
approved method for radioactive radium.EPA Method 901.1 typically does not result in an
MDA below the 5 pCi/1MCL for radium.Thus an FCR was draftedon February 12, 2007, to
revisethe SAP to specify analyzationof decontaminationwaterusing EPA Method 903.1, which
is the EPA confirmatoryanalysis for radium.EPA Method 903.1 typicallywill provide an MDA
of 0.5 picocurieper liter (pCi/L),which is well below the 5 pCi/L MCL forradium.Results from
the Method 903.1 analysis were receivedMarch 8, 2007, and indicatedthat the decontamination
waterwas non-hazardous.The drumwas subsequentlyremoved from the site and transportedto
the AltamontLandfill for disposal.The waste manifest is providedin AppendixN.

220100080001SurveyReport.doc 10-1 RadiologicalCharacterizationSurveyReport
Radiological Surveyat IF.Site 32 and

theShorelines of IR Sites 1 and2
AlamedaPoint, Alameda, California

DCN:ECSD-2201-0008-0001
CTONo.0008,09/28/07



10.3 MEC GEOPHYSICAL CLEARANCE

A UXO Specialist was present during radiological survey soil sampling activities conducted in

IR Site 32, the shorelines of IR Sites 1 and 2, and the former Radiological Shack area. The UXO

Specialist conducted geophysical clearance with a magnetometer prior to invasive soil sampling
activities. No MEC were collected or stored during radiological survey activities.

10.4 POINT SOURCES COLLECTION AND DISPOSAL

No point sources were discoveredduringthe course of radiologicalcharacterizationactivities at
IR Site 32, the shorelinesof IR Sites 1 and 2, andthe formerRadiological Shack area.
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TABLE 3-1

APRIL 2006 AND AUGUST 2006 BIOLOGICAL MONITORINGSUMMARY RESULTS

Nest Common STATUS
ID Name Scientific Name Area Veg Type 4/6/2006 8/28/2006

1 CanadaGoose Branta canadensis Interiorfencelineof IR Site 32 NE comer Ground Goose incubatingeggs in a
defensiveposture No evidence of original nest

2 Canada Goose Branta canadensis Outside fenceline of IR Site 32, adjacent to runway Ground Goose incubating eggs in a No evidence of original nest
defensiveposture, 1egg visible

3 Canada Goose Branta canadensis IR Site l, riprap at shoreline at NW comer of the point Ground Active nest with 2 eggs No evidence of original nest

4 Canada Goose Branta canadensis IR Site 1, former target practice berm Ground Active nest with 7 eggs No evidence of original nest

5 Canada Goose Branta canadensis IR Site 1, former target practice berm Ground Active nest with 6 eggs No evidence of original nest

6 Canada Goose Branta canadensis IR Site 1, former target practice berm Ground Active nest with 5 eggs No evidence of original nest

7 Canada Goose Branta canadensis IR Site 2, wetlands berm, west facing Ground Active nest with 8 eggs No evidence of original nest

8 Canada Goose Branta canadensis !IR Site 2, wetlands berm, west facing at southern Ground Active nest with 8 eggs No evidence of original nestcomer of IR Site 2

9 Canada Goose Branta canadensis IR Site 2, wetlands berm, south facing at SW comer of Ground Active nest with 6 eggs No evidence of original nest
IR Site 2

10 Canada Goose Branta canadensis IR Site 2, wetlands berm, south facing at IR Site 2 Ground Abandoned nest No evidence of original nest

11 Canada Goose Branta canadensis IR Site 2, shoreline margin adjacent to riprap, south Ground Active nest with 5 eggs No evidence of original nest
facing at IR Site 2

Notes:

1R - Installation Restoration

NW - northwest

SW - southwest
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TABLE 3-2

SOIL SAMPLE AND FIELD GAMMA SCAN CROSS REFERENCE

Soil Core ID Gamma Scan No. Assay Date Hot Spot Location In-Situ Gamma Scan No. Nal Net cpm Date *
08-IR2-001 111606 08-IR2-001 16-Nov-06 I:R-02 111306 08-IR2-001 -726 13-Nov-06
08-IR2-002 111606 08-IR2-002 16-Nov-06 IR-02 111206 08-IR2-002 418 12-Nov-06
08-1R2-003 111606 08-IR2-003 16-Nov-06 IR-02 111206 08-IR2-003 303 12-Nov-06
08-IR2-004 111606 08-IR2-004 16-Nov-06 IR-02 111106 08-IR2-004 165 11-Nov-06
08-IR2-005 111606 08-IR2-005 16-Nov-06 IR-02 111106 08-IR2-005 -27 11-Nov-06
08-IR2-006 111706 08-IR2-006 17-Nov-06 IR-02/RS 111306 08-IR2-006 2,956 13-Nov-06
08-IR1-007 111806 08-IR1-007 18-Nov-06 IR-01 111206 08-IR1-007 6,521 12-Nov-06
08-IR1-008 111806 08-IR1-008 18-Nov-06 IR-01 111206 08-IR1-008 8,797 12-Nov-06
08-IR1-009 111806 08-IR1-009 18-Nov-06 IR-01 111206 08-IR1-009 34,837 12-Nov-06
08-IR1-010 111806 08-IR1-010 18-Nov-06 IR-01 111206 08-IR1-010 34,841 12-Nov-06
08-IR32-011 11170608-IR32-011 17-Nov-06 IR-32 11120608-IR32-011 113,923 12-Nov-06
08-IR32-012 11170608-IR32-012 17-Nov-06 IR-32 11110608-IR32-012 43,013 11-Nov-06
08-IR32-013 111706 08-IR32-013 17-Nov-06 IR-32 111106 08-IR32-013 33,174 11-Nov-06
08-IR32-014 111706 08-IR32-014 17-Nov-06 IR-32 111106 08-IR32-014 42,293 11-Nov-06
08-IR32-015 111606 08-IR32-015 16-Nov-06 IR-32 111106 08-IR32-015 84,854 11-Nov-06
08-IR2-016 111806 08-1R2-016 18-Nov-06 IR-02 111706 08-1R2-016 15,076 17-Nov-06

08-IR32-017 11180608-IR32-017 18-Nov-06 IR-32 111606 08-IR32-017 7,181 16-Nov-06
Notes:

• fieldhot spotfirstanalyzedon this date

cpm - countperminute

Nal - sodium iodide

IR - InstallationRestoration

RS - formerradiologicalshack
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TABLE 3-3

_, SAMPLE CONTAINERS SCREENING DATA

Soil Core Beaker Wipes Gamma
ID beta (cpm) alpha (cpm) Scan No.

08-IR2-001 34.0 1.23 11160608-1R2-001

08-/R2-002 88.0 0.00 11160608-IR2-002
08-IR2-003 23.0 1.23 11160608-1R2-003
08-IR2-004 43.0 0.00 11160608-IR2-004

08-IR2-005 12.0 0.62 11160608-IR2-005
08-1R -006 95.0 1.85 11170608-IR2-006
08-IR1-007 33,0 1.85 11180608-IR1-007

08-IR1-008 108.0 2.46 11180608-IR1-008
08-IR1-009 26.0 1.23 11180608-IR1-009
08-IR1-010 32,0 0.62 11180608-IR1-010

08-1R32-011 60.0 0.62 11170608-IR32-011
08-IR32-012 110.0 1.23 11170608-1R32-012
08-IR32-013 14,0 22.00 11170608-IR32-013
08-IR32-014 22,0 1.85 11170608-IR32-014
08-IR32-015 64.0 1.85 11160608-1R32-015

08-IR2-016 59,0 0.62 11180608-1R2-016

08-1R32-017 71.0 17.30 11180608-1R32-017
Notes:

cpm - counts per minute
IR - Installation Restoration
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TABLE 3-4

LAPEL AIR SAMPLE RESULTS FOR INVASIVE SOIL SAMPLING

Sample Sample Sample Count
Date Sample Sample Concentration Location Rate Sample Time' Volume Time

(net cpm) (dpm) (ltCi/cm3) (lpm) (min) (liters) (min)
11/15/2006 3.7 10.9 4.0E-12 IR Site 2/IR Site 32 3.9 315 1214 2
11/15/2006 1.2 3.5 1.3E-12 IR Site 2/Rad Shack 3.8 315 1191 2

Notes:

Lapelair samples were analyzed using a HandeCount Bench Scaler

Alpha efficiency- 34 percent
#Ci/cm_- microcurie per cubic centimeter
cpm - count per minute
dpm - disintegrationsper minute
IR - Installation Restoration

lpm- liters per minute
min - minute
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TABLE 4-1

SURVEY INSTRUMENT INFORMATION

Instrument Probe Instrument Probe Efficiency- Minimum Detectable Calibration Calibration I
ESID No. Use fixed Mode Scan/Fixed Activities and

(Serial No.) (Serial No.) 0Barcode No.) (Barcode No.) (percent) Concentrations Date Due Date
Eberline E-600 Eberline SPA-3 Gamma scan and static surveys
Smart Portable 2x2 Nal

0001 968 461 1056 236 Not used in survey 12.9 Scan MDCs: 08/23/06 08/23/07

0002 1089 462 1120 233 15.1 2.8 pCi/g (226Ra) 08/21/06 08/21/07

0003 1041 66574 1123 244 15.4 1.8 pCi/g (232Th) 08/22/06 08/22/07
0004 1052 15040 1135 241 Not used in survey 16.9 08/24/06 08/24/07
0005 1068 760 1141 238 13.6 08/23/06 08/23/07
0006 1080 521 1156 237 13.6 08/23/06 08/23/07
0007 1213 623 1239 240 12.8 08/22/06 08/22/07
0008 1206 3874205 1242 224 11.4 08/22/06 08/22/07

Eberline E-600 Eberline 380AB Fixed MDA (beta)

Smart Portable Large-area Surface contamination measurments 1,000 dpm/100 cm_
scintillation, 100 cmz [NUREG-5849]

011 1262 314 1596 1614 12 08/21/06 08/21/07
012 941 271 1071 1580 11 Scan MDC (beta) 08/21/06 08/21/07

3,000 dpm/100 cm2
[NUREG-5849]

Reuter Stokes Reuter Stokes Probe Gamma dose rate measurments
PIC RSS-I12 RSS-II2

013 95100184 V-4055 N/A N/A 100 mR/h 03/22/06 03/22/07
014 K-2 i I V-4023 N/A N/A 500 #R/h 02/11/06 02/11/07
017 L-223 L-2079 N/A N/A 100 mR/h 03/22/06 03/22/07
018 K-200 K-6905 N/A N/A 100 m!Uh 03/27/06 03/27/07

Bicron Gamma dose rate measurments

#R Meter Nal 5 #R/h 02/21/06 02/21/07
015 0123 1699 N/A N/A N/A
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TABLE 4-1

SURVEY INSTRUMENT INFORMATION

Instrument Probe Instrument Probe Efficiency- Minimum Detectable Calibration Calibration
ESID No. Use fixed Mode Scan/Fixed Activities and

(Serial No.) (Serial No.) (Barcode No.) (Barcode No.) (percent) Concentrations Date Due Date
EberUne HandeCount Surface contaminationmeasurments

Bench Scaler

016 604 0060 N/A N/A 81.6 05/19/04 05/l 9/05

Peak 1 Energy Range (+keV):
Ortec DigiDart Radionuclide identification andgamma l 1732, Peak 2 Energy Range ! 1/4/2006

Portable HPGe System spectroscopy measurements (+keV): 1332.5 through 11/18/06 N/A

11/4/2006

N/A Daffy N/A N/A N/A N/A through 11/ 18/07 N/A

Data RAM PDR-IO00

N/A 4537 N/A N/A Aerosol particle monitor N/A 1/tR/m 3 08/30/06 08/30/07
Notes:

#R- rnicroroentgen
/,tR/h- microroentgen perhour
226Ra- radium-226
232Th- thorimn-232

cm2 - square centimeter

dpm- disintegrationsperminute
ESID-
HPGe- high-purityGermanium
keV- kiloelectronvolt
MDA-minimumdetectableactivity
MDC- minimumdetectableconcentration
mR/h- miUiRoentgenperhour
N/A- notapplicable
Nal- sodiumiodide
NUREG- NuclearRegulatoryCommission
pCi/g- picocuriepergram
PIC- pressurizedionchamber
RAM-
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TABLE 5-1

STATIC BACKGROUND AND MDCR FOR NAI DETECTORS

Soil Soil Ripap 1 Riprap 1 Riprip 2 Riprip 2
Mean MDCR Mean MDCR Mean MDCR

NaI # (cpm) (cpm) (cpm) (cpm) (cpm) (cpm)
240 2,463 583 2,494 587 5,454 859
224 2,834 624 2,061 535 5,015 825
233 2,699 610 2,398 576 5,179 838
244 2,757 616 2,272 561 5,522 864
237 2,773 618 2,357 571 5,522 864
238 2,752 615 2,444 581 5,449 859
241 5,243 843 na na na na

Ave NaI 5,486 862 2,338 569 5,357 852

Notes:
ave - average
cpm- countper minute
MDCR- minimumdetectablecount rate
Nal - sodiumiodide
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TABLE 5-2

SCAN SENSITIVITY PARAMETERS FOR NAI DETECTORS

NaI Detector Mean Scan MDCR Ideal MDCl_u_e_or MDER
# (cpm) (cpm) (cpm) (ttR/h)

224 4,130 687 981 1.1

233 4,478 715 1,022 1.1

244 4,478 715 1,022 1.1

238 4,527 719 1,027 1.1

237 4,578 723 1,033 1.1

241 4,474 715 1,021 1.1

240 4,363 706 1,009 1.1

Avg NaI 4,433 712 1,017 1.1

Notes:
_tR/h - microroentgen per hour
avg - average
cpm- countperminute
MDCR - minimumdetectablecountrate
MDER- minimumdetectableexposurerate
NaI - sodiumiodide
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TABLE 5-3

MICROSHIELD RESULTS OF DETECTOR OFFSET

Offset _R/h cpm ttR/h cpm
(inch) (3 inches) (3 inches) (7.5 inches) (7.5 inches)

0 3.2 2,456 2.0 1,487

1 3.2 2,453 2.0 1,487

2 3.2 2,394 1.9 1,465

3 3.0 2,299 1.9 1,430

4 2.9 2,176 1.8 1,381

5 2.7 2,029 1.7 1,322

6 2.5 1,867 1.7 1,256

7 2.2 1,696 1.6 1,181

8 2.0 1,524 1.5 1,104

9 1.8 1,355 1.3 1,022

10 1.6 1,194 1.2 942

Notes:

!_€ iiR/h- microroentgenper hour
cpm - countper minute
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TABLE 5-4

COMPARISON OF MICROSHIELD RESULTS AND MDCRsuRvEYOR

Offset cpm cpm
(inches) (3 inches) >MDCRsurveyor (7.5 inches) >MDCRsurveyor

0 2456 Pass 1487 Pass

1 2453 Pass 1487 Pass

2 2394 Pass 1465 Pass

3 2299 Pass 1430 Pass

4 2176 Pass 1381 Pass

5 2029 Pass 1322 Pass

6 1867 Pass 1256 Pass

7 1696 Pass 1181 Pass

8 1524 Pass 1104 Pass

9 1355 Pass 1022 Pass

10 1194 Pass 942 Pass

Notes:

cpm - count per minute
_€ MDCR - minimum detectable count rate

MDCRsurveyor- 885 cpm
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TABLE',6-1

SUMMARY OF SOIL SAMPLES RADIOCHEMISTRY RESULTS

Sample Number 08-IR2-001 08-IR2-002 08-IR2-003 08-1R2-004 08-1R2-005 08-IR2-006 08-IR1-007 08-IRI-008 08-IR1-009 08-1R1-010 08-IR32-011 08-IR32-012
Sample Location IR-02 IR-02 IR-02 IR-02 IR-02 IR-02 (RAD Shuck) IR-01 IR-01 IR-01 IR-01 IR-32 IR-32

SampleDate ! 1/14/2006 11/14/2006 11/! 4/2006 11/14/2006 11/14/2006 11/14/2006 11/14/2006 11/14/2006 11/15/2006 11/15/2006 11/15/2006 11/15/2006
Anal,yte Units MDA Result MDA Result MDA Result MDA Result MDA Result MDA Result MDA Result MDA Result MDA Result MDA Result MDA Result MDA Result
IDOESR-O1/02

!SR90 pCi/_ N/A N/A N/A N/A N/A N/A N/A N/A N(A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.181 -0.039 0.156 0.211
EPA Method 901.1

AM241 pCi/g 0.44 U 0.231 U 0.044 U 0.034 U 0.125 U 0.051 U 0.395 U 0.537 U 0.295 U 0.042 U 0.568 U 3.89 U
CO60 pCi/g 0.043 U 0.032 U 0.037 U 0.024 U 0.023 U 0.033 U 0.054 U 0.051 U 0.037 U 0.033 U 0.077 U 0.312 U
CS137 pCi/g 0.088 U 0.086 U 0.142 U 0.077 U 0.031 U 0.118 U 0.109 U 0.05 U 0.041 U 0.218 U 0.073 U 0.308 U
EUI52 pCi/g 0.415 U 0.3 U 0.335 U 0.194 U 0.186 U 0.219 U 0.442 U 0.487 U 0.309 U 0.272 U 0.613 U 2.28 6.36
EUI54 pCi/g 0.145 U 0.114 U 0.128 U 0.072 U 0.067 U 0.102 U 0.165 U 0.179 U 0.12 U 0.106 U 0.24 U 1.1 U
K40 pCi/g 1.44 13.5 0.214 7.53 0.338 15 0.231 9.12 0.201 7.39 0.397 8.41 0.734 9.07 0.356 13.5 0.461 7.58 0.382 11.4 0.863 8.62 3.34 10.9
RA226 pCi/g 0.075 0.495 0.065 0.195 0.068 0.571 0.045 0.316 0.041 0.292 0.05 2.55 O.112 12.1 0.094 0.998 0.077 1.98 0.07 1.18 O.172 24.4 0.628 221
TH230 pCi/g 15.6 U 9.78 U 2.55 U 1.9 U 6.21 U 2.88 U 18.9 U 18.8 U 11.9 U 2.56 U 27 U 143 U
TH232 pCi/g 0.189 0.849 0.147 0.326 0.163 0.803 0.101 0.503 0.09 0.348 0.132 0.361 0.228 0.479 0.219 0.654 0.164 0.468 0.142 0.648 0.311 0.464 1.23 U

(
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TABLE 6-1

SUMMARY OF SOIL SAMPLES RADIOCHEMISTRY RESULTS (

Sample Number 08-IR32-013 08-IR32-014 08-1R32-015 08-IR2-016 08-IR32-017
Sample Location IR-32 IR-32 IR-32 _R-02 (FD) IR-32 (FD)

Sample Date 11/15/2006 11/15/2006 11/15/2006 11/14/2006 ! 1/15/2006

Analyte Units MDA Result MDA Result MDA Result MDA Result MDA Result
DOE SR-OI/02 Notes:

SR90 pCi/_ N/A N/A 0.165 0.021 0.159 0.166 N/A N/A 0.171 0.038 DOE - Department of Energy
EPA Method 901.1 EPA - U. S. Environmental Protection Agency

AM241 pCi/g 0.887 U 0.182 U 0.638 U 0.456 U 0.449 U FD - field duplicate

CO60 pCi/g 0.109 U 0.032 U 0.469 U 0.044 U 0.058 U IR - Installation Restoration

CS137 pCi/g 0.I04 U 0.027 U 0.48 U 0.046 U 0.056 U MDA - minimum detectable activity

EU152 pCi/g 0.87 U 0.235 U 3.73 U 0.429 U 0.454 U N/A - not applicable, sample not designated for 90SR analysis

EUl54 pCi/g 0.322 U 0.091 U 1.41 U 0.152 U 0.184 U pCi/g - picocurie per gram

K40 pCi/g 1.31 12.6 0.328 10.6 4.52 5.51 1.53 15.9 0.703 9.24 U- not detected

RA226 pCi/g 0.242 23.6 0.058 0.892 1.38 753 0.074 0.567 0.12 19.l

TH230 pCi/g 37.6 U 8.35 U 1940 U 16.4 U 21.4 U

TH232 pCi/g 0.406 0.67 0.118 0.474 2.02 U 0.162 U 0.284 0.551

(
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TABLE 6-2

SOURCE SHIELDING RIPRAP STUDY

Instrument Runway Runway Sm RiprRap Sm Riprap Lg Riprap Lg Riprap
Distance BKG Source BKG Source BKG Source

(ft) (kcpm) (kcmp) (kcpm) (kcmp) (kcpm) (kcmp)
0 6.1 153.4 4.6 130.6 5.4 181.1
1 6.2 47.6 4.4 47.0 4.6 20.2
2 5.7 18.0 4.3 16.5 4.2 8.3
3 5.8 10.6 4.1 10.7 4.3 5.0
4 5.6 8.8 4.2 7.2 5.3 5.2
5 6.0 7.4 4.4 4.9 4.1 4.7
6 5.7 7.2 4.5 4.5 4.7 4.3
7 5.6 6.6 4.5 4.2 4.5 4.4
8 5.8 6.3 4.5 4.6 4.9 5.0
9 5.4 6.2 4.6 4.5 4.8 4.7
10 5.5 6.2 4.7 4.6 4.3 3.9

Notes:

BKG - background
ft - foot
kcpm - one thousandcountsperminute
Lg - Large
Sm - small
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TABLE 6-3

IN-SITU GAMMA SPECTROSCOPY LOCATIONS

Date Spectrum ID Description X-Coordinate Y-Coordinate
11/13/06 08-IR2-001 Designatedin-situhot spot, IR-02 1472018.3 471712.85

11/12/06 08-IR2-002 Designatedin-situhot spot, IR-02 1470928.13 472574.95

11/12/06 08-IR2-003 Designated in-situhot spot, IR-02 1470930.52 472704.96

11/11/06 08-IR2-004 Designatedin-situ hot spot, IR-02 1470963.98 472849.42

11/11/06 08-IR2-005 Designatedin-situhot spot, IR-02 1471234.26 474323.28

11/13/06 08-IR2-006 Designatedin-situhot spot, IR-02 1471594.52 474390.62

11/12/06 08-IR1-007 Designatedin-situhot spot, IR-01 1471402.09 475716.95

11/12/06 08-IRI-008 IDesignatedin-situhot spot, IR-01 1471295.86 476374.05

11/12/06 08-IR1-009 Designatedin-situ hot spot, IR-01 1471096.81 476856.35

11/12/06 08-IR1-010 Designatedin-situhot spot, IR-01 1471316.68 477367.56

11/12/06 08-IR32-011 Designatedin-situhot spot, IR-32 1472777.48 476539.53

11/12/06 08-IR32-012 Designatedin-situhot spot, IR-32 1472858.78 476602.46

11/11/06 08-IR32-013 Designatedin-situhot spot, IR-32 1472956.57 476608.69

11/11/06 08-IR32-014 Designated in-situhot spot, IR-32 1473113.83 476394.81
11/11/06 08-IR32-015 Designatedin-situ hotspot, IR-32 1473164.65 476287.91

11/17/06 08-IR2-016 Spectrum shot ofriprap taken from man lift 1472842.81 471565.19

11/16/06 08-IR2-017 Spectrum shot ofriprap taken from man lift 1471843.88 471690.04

11/14/06 08-RUN7-018 Spectrum shot ofriprap taken from man lift 1471214.05 475023.14

_' 11/14/06 08-RUN7-019 iSpectrumshot ofriprap taken from man lift 1471214.19 475086.68

11/15/06 08-IR1-020 Spectrum shot ofriprap taken from man lift 1471313.17 477405.81

11/15/06 08-IR1-021 Spectrum shot ofriprap taken from man lift 1471430.10 477495.18

11/15/06 08-IR1-022 Spectrum shot ofriprap taken from man lift 1472525.70 477097.39

Notes:

IR- InstallationRestoration
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TABLE6-4

THERMOLUMINESCENTDETECTORLOCATIONS
DOSIMETRYSTUDY

Installation
Location No. TLD Identification Date Easting Northing Elevation

00001 22105 9/27/06 1473289.44 476830.87 7.75
00002 22210 9/27/06 1473241.45 476844.83 7.74
00003 22209 9/27/06 1473191.14 476859.81 7.43
00004 22208 9/27/06 1473143.40 476875.02 7.65
00005 22207 9/27/06 1473095.73 476890.12 7.74
00006 22206 9/27/06 1473047.84 476904.48 7.61
00007 22205 9/27/06 1472999.98 476918.86 7.80
00008 22204 9/27/06 1472952.21 476934.02 7.88
00009 22203 9/27/06 1472904.66 476948.99 7.73
00010 22202 9/27/06 1472856.95 476964.31 8.06
00011 22104 9/27/06 1472809.67 476980.40 8.24
00012 22133 9/27/06 1472761.65 476994.39 8.00
00013 22134 9/27/06 1472713.77 477008.61 8.15
00014 22135 9/27/06 1472665.93 477023.21 8.36
00015 22136 9/27/06 1472617.89 477037.10 8.33
00016 22137 9/27/06 1472570.03 477051.83 8.47
00017 22138 9/27/06 1472522.47 477067.04 8.26
00018 22139 9/27/06 1472474.67 477082.06 8.28
00019 22140 9/27/06 1472427.12 477097.34 8.50
00020 22141 9/27/06 1472379.33 477111.91 8.60
00021 22142 9/27/06 1472331.65 477127.25 8.39
00022 22143 9/27/06 1472283.95 477142.03 8.15
00023 22144 9/27/06 1472235.95 477156.16 9.02
00024 22145 9/27/06 1472192.57 477184.86 8.03
00025 22146 9/27/06 1472146.27 477203.72 9.01
00026 22147 9/27/06 1472098.68 477219.19 8.41
00027 22148 9/27/06 1472050.67 477233.58 8.23
00028 22149 9/27/06 1472002.06 477245.74 8.84
00029 22150 9/27/06 1471955.77 477265.12 8.12
00030 22151 9/27/06 1471908.81 477282.36 8.96
00031 22152 9/27/06 1471863.46 477304.06 7.49
00032 22153 9/27/06 1471816.20 477320.50 7.62
00033 22154 9/27/06 1471770.48 477340.97 7.65
00034 22155 9/27/06 1471725.81 477363.67 8.60
00035 22156 9/27/06 1471678.74 477380.78 8.46
00036 22157 9/27/06 1471632.17 477399.08 8.71
00037 22158 9/27/06 1471584.15 477413.69 8.72
00038 22159 9/27/06 1471539.24 477435.90 8.55
00039 22160 9/27/06 1471494.02 477457.55 9.17
00040 22161 9/27/06 1471447.55 477475.93 8.56
00041 22162 9/27/06 1471398.67 477486.31 7.92
00042 22163 9/27/06 1471363.71 477450.63 8.35
00043 22164 9/27/06 1471333.32 477410.54 7.37
00044 22165 9/27/06 1471309.70 477365.57 7.42
00045 22166 9/27/06 1471270.62 477332.72 7.36
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TABLE 6-4

THERMOLUMINESCENTDETECTOR LOCATIONS
DOSIMETRY STUDY

Installation
Location No. TLD Identification Date Easting Northing Elevation

00046 22167 9/27/06 1471221.35 477324.61 7.35
00047 22168 9/27/06 1471187.50 477287.92 6.50
00048 22169 9/27/06 1471156.01 477248.86 5.89
00049 22170 9/27/06 1471115.57 477218.16 7.11
00050 22171 9/27/06 1471082.13 477180.94 7.39
00051 22172 9/27/06 1471049.44 477143.07 7.86
00052 22173 9/27/06 1471043.13 477093.39 7.55
00053 22174 9/27/06 1471040.33 477043.58 7.46
00054 22175 9/27/06 1471035.51 476993.66 10.33
00055 22176 9/27/06 1471040.43 476943.19 9.88
00056 22177 9/27/06 1471058.58 476896.57 11.05
00057 22343 9/27/06 1471078.07 476846.99 8.44
00058 22179 9/27/06 1471084.39 476799.67 11.54
00059 22180 9/27/06 1471106.94 476754.53 10.67
00060 22181 9/27/06 1471138.89 476713.40 11.15
00061 22182 9/27/06 1471160.34 476668.07 11.59
00062 22183 9/27/06 1471184.18 476624.06 9.37
00063 22184 9/27/06 1471208.66 476580.26 9.97
00064 22185 9/27/06 1471243.40 476541.58 7.04
00065 22186 9/27/06 1471257.32 476492.70 7.15
00066 22187 9/27/06 1471272.66 476444.62 6.96
00067 22188 9/27/06 1471290.05 476397.60 6.70
00068 22189 9/27/06 1471296.85 476345.96 7.81
00069 22190 9/27/06 1471306. t 1 476296.82 6.64
00070 22191 9/27/06 1471308.12 476246.77 7.16
00071 22332 9/28/06 1471370.24 476184.41 8.30
00072 22333 9/28/06 1471332.43 476142.20 8.92
00073 22334 9/28/06 1471328.10 476093.21 8.50
00074 22335 9/28/06 1471327.05 476044.95 7.95
00075 22336 9/28/06 1471321.70 475992.55 8.37
00076 22337 9/28/06 1471315.69 475944.68 8.46
00077 22338 9/28/06 1471313.96 475894.97 9.25
00078 22339 9/28/06 1471319.68 475845.73 8.11
00079 22340 9/28/06 1471328.53 475795.79 7.52
00080 22341 9/28/06 1471316.49 475741.70 7.52
00081 22342 9/28/06 1471291.15 475695.46 6.90
00082 22212 9/28/06 1471250.88 475660.23 10.30
00083 22213 9/28/06 1471260.13 475611.73 6.28
00084 22214 9/28/06 1471268.18 475562.34 6.23
00085 22215 9/28/06 1471257.80 475510.81 6.57
00086 22216 9/28/06 1471246.27 475462.14 6.11
00087 22217 9/28/06 1471258.84 475410.83 6.26
00088 22218 9/28/06 1471255.43 475360.81 6.43
00089 22219 9/28/06 1471251.37 475310.91 6.83
00090 22220 9/28/06 1471244.84 475261.14 7.25
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TABLE6-4

THERMOLUMINESCENTDETECTORLOCATIONS
DOSIMETRYSTUDY

Installation
Location No. TLD Identification Date Easting Northing Elevation

00091 22221 9/28/06 1471245.44 475211.09 7.21
00092 22222 9/28/06 1471244.29 475161.08 7.49
00093 22223 9/28/06 1471245.20 475110.99 7.81
00094 22224 9/28/06 1471244.55 475060.95 8.20
00095 22225 9/28/06 1471241.61 475011.20 7.57
00096 22226 9/28/06 1471243.57 474961.02 6.98
00097 22227 9/28/06 1471244.51 474910.98 6.24
00098 22228 9/28/06 1471244.49 474860.91 5.72
00099 22229 9/28/06 1471245.49 474810. 88 5.67
00100 22230 9/28/06 1471247.66 474760.87 5.22
00101 22231 9/28/06 1471247.70 474710.80 5.69
00102 22232 9/28/06 1471244.19 474660.81 6.77
00103 22233 9/28/06 1471241.52 474611.05 6.62
O0104 22234 9/28/06 1471233.93 474561.12 8.57
00105 22235 9/28/06 1471242.57 474510.89 7.57
O0106 22236 9/28/06 1471227.10 474461.27 9.91
O0107 22237 9/28/06 1471225.75 474411.34 8.14
O0108 22238 9/28/06 1471235.56 474360.80 7.55
O0109 22239 9/28/06 1471209.63 474310. 85 12.02
O0110 22240 9/28/06 1471191.65 474262.46 10.57
O0111 22241 9/28/06 1471203.23 474211.99 7.77
00112 22242 9/28/06 1471191.32 474162.35 6.66
00113 22243 9/28/06 1471167.49 474113.69 8.62
00114 22244 9/28/06 1471159.01 474064.14 7.31
00115 22245 9/28/06 1471143.53 474015.14 7.37
00116 22246 9/28/06 1471117.64 473967.16 7.97
00117 22247 9/28/06 1471112.63 473917.50 6.82
O0118 22248 9/28/06 1471099.38 473868.89 6.91
00119 22249 9/28/06 1471093.17 473819.12 6.58
O0120 22250 9/28/06 1471088.73 473769.18 5.79
O0121 22251 9/28/06 1471070.08 473721.70 5.70
00122 22252 9/28/06 1471060.56 473672.73 5.68
00123 22253 9/28/06 1471054.92 473622.77 5.46
O0124 22254 9/28/06 1471041.49 473574.49 5.40
O0125 22344 9/28/06 1471033.63 473525.90 4.79
O0126 22345 9/28/06 1471026.86 473475.93 5.04
O0127 22346 9/28/06 1471020.80 473425.72 4.91
O0128 22347 9/28/06 1471008.32 473378.47 5.36
O0129 22348 9/28/06 1470997.79 473328.05 5.25
00130 22260 9/28/06 1470996.69 473277.70 5.44
00131 22261 9/28/06 1470991.83 473227.75 5.80
00132 22262 9/28/06 1470982.87 473178.62 5.89
O0133 22349 9/28/06 1470972.16 473129.27 4.70
00134 22350 9/28/06 1470961.89 473081.30 5.12
00135 22265 9/28/06 1470959.23 473030.43 6.27
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TABLE 6-4

THERMOLUMINESCENT DETECTOR LOCATIONS
DOSIMETRY STUDY

Installation
Location No. TLD Identification Date Easting Northing Elevation

O0136 22351 9/28/06 1470944.10 472982.21 6.15
00137 22267 9/28/06 1470938.01 472932.60 5.95
00138 22268 9/28/06 1470929.20 472883.48 6.73
00139 22269 9/28/06 1470919.86 472834.27 7.48
00140 22352 9/28/06 1470908.89 472785.60 7.99
00141 22271 9/28/06 1470902.57 472735.78 7.70
O0142 22272 9/28/06 1470891.95 472686.83 7.97
00143 22353 9/28/06 1470881.79 472638.05 8.33
00144 22274 9/28/06 1470874.25 472588.53 7.86
00145 22275 9/28/06 1470869.39 472538.60 8.07
00146 22354 9/28/06 1470858.56 472489.64 8.44
00147 22355 9/28/06 1470847.13 472440.37 8.57
O0148 22278 9/28/06 1470847.56 472390.12 8.32
00149 22356 9/28/06 1470835.60 472341.55 8.65
O0150 22280 9/28/06 1470832.72 472291.16 8.96
O0151 22281 9/28/06 1470828.79 472241.16 8.70
O0152 22357 9/28/06 1470825.71 472189.86 9.12
00153 22283 9/28/06 1470817.84 472141.54 9.19
O0154 22284 9/28/06 1470819.82 472090.59 9.53
O0155 22285 9/28/06 1470834.94 472042.90 9.31
O0156 22286 9/28/06 1470859.53 471998.88 9.26
O0157 22287 9/28/06 1470888.59 471957.20 9.17
O0158 22288 9/28/06 1470917.02 471915.73 9.03
O0159 22289 9/28/06 1470946.96 471875.34 9.02
O0160 22290 9/28/06 1470976.82 471834.97 9.12
O0161 22291 9/28/06 1471010.48 471797.14 9.43
O0162 22292 9/28/06 1471058.84 471784.22 8.62
O0163 22293 9/28/06 1471108.51 471776.99 8.49
O0164 22294 9/28/06 1471159.15 471777.35 8.54
O0165 22295 9/28/06 1471208.95 471772.32 8.67
O0166 22296 9/28/06 1471258.47 471764.88 8.63
O0167 22358 9/28/06 1471308.23 471761.79 8.79
00168 22359 9/28/06 1471357.04 471758.73 8.56
O0169 22360 9/28/06 1471404.73 471748.16 6.87
00170 22361 9/28/06 1471457.59 471754.85 9.07
00171 22362 9/28/06 1471505.86 471750.04 8.78
O0172 22363 9/28/06 1471570.20 471738.48 8.07
00173 22364 9/28/06 1471653.33 471733.67 8.76
O0174 22365 9/28/06 1471706.40 471726.72 9.24
O0175 22366 9/28/06 1471753.65 471720.70 8.85
O0176 22367 9/28/06 1471802.58 471717.94 9.36
O0177 22368 9/28/06 1471848.88 471717.94 9.80
O0178 22369 9/28/06 1471898.90 471704.41 10.02
00179 22370 9/28/06 1471944.34 471697.60 9.28
00180 22371 9/28/06 1472006.02 471699.27 9.32
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TABLE 6-4

THERMOLUMINESCENT DETECTOR LOCATIONS
DOSIMETRY STUDY

Installation
Location No. TLD Identification Date Easting Northing Elevation

00181 22372 9/28/06 1472045.27 471695.31 8.59
00182 22373 9/28/06 1472095.55 471704.52 9.03
00183 22374 9/28/06 1472144.30 471686.16 8.38
00184 22375 9/28/06 1472196.39 471686.53 8.62
00185 22376 9/28/06 1472249.30 471679.12 7.72
00186 22317 9/28/06 1472303.29 471682.85 8.83
00187 22318 9/28/06 1472352.62 471674.88 8.63
00188 22319 9/28/06 1472402.86 471673.61 9.15
00189 22320 9/28/06 1472452.74 471669.55 9.35
00190 22321 9/28/06 1472502.45 471664.92 9.13
00191 22377 9/28/06 1472554.23 471652.90 7.78
00192 22378 9/28/06 1472600.48 471648.47 8.09
00193 22324 9/28/06 1472652.20 471654.65 9.06
00194 22379 9/28/06 1472703.24 471641.64 9.37
00195 22380 9/28/06 1472751.25 471636.23 10.01
00196 22328 9/28/06 1472800.32 471627.55 10.98
00197 22381 9/28/06 1472848.04 471600.56 8.37
00198 N/A 10/5/06 1474868.27 476182.11 -0.10
00199 N/A 10/5/06 1478971.41 475063.67 -0.10
00200 N/A 10/5/06 1479008.27 475043.39 -0.10

not applicable

thermoluminscentdetector
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TABLE 10-1

SUMMARY OF NON-RCRA WASTE STREAMS

Date Man. Doc. No. Description Approximate Transp.
Weight/Volume Transp. Name EPA No. Facility Name Facility ID

5/9/2007 A03279-000183 Non-hazardousSolid (PPE) 55-GallonDrum Eighteen Trucking CAR000143875 Altamont Landfill CAD981382732
Non-hazardous Liquid (Decontamination Water) 15 Gallons

Notes:

EPA - U.S. Environmental Protection Agency
PPE - personal protective equipment
RCRA - ResourceConservation and Recovery Act
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RadiologicalSurveyatIRSite32 and

theShorelinesof IRSites 1and2
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APPENDIXA

LAND SURVEYDATA

220100080001 SurveyReport.doc Radiological Characterization Survey Report
Radiological Survey at IR Site 32 and

the Shorelines oflR Sites 1 and 2
Alameda Point, Alameda, California

DCN: ECSD-2201-0008-0001
CTO No, 0008, 09/28/07



COAST SURVEYING, INC.

15031PARKWAYLOOP, SUITE B, TUSTIN, CA 92780-6527 • (714) 918-6266 • FAX (714)918-6277Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RAD Shack.

Temporarysurveycontrol points
NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point# North East Elevation North East ElevationDescription
1000 474952.97 1475777.31 9.93 2115360.41 6037144.21 12.63 P-KNAIL#200
1001 474951.07 1475182.78 10.80 2115358.52 6036549.68 13.50 P-KNAIL#800
1002 474960.00 1474257.11 8.48 2115367.47 6035624.02 11.18 MAGNAIL RUNWAY
1003 475313.55 1472798.61 9.88 2115721.05 6034165.54 12.58 MAGNAIL#775
1004 476347.71 1471893.92 9.10 2116755.22 6033260.87 11.80 FNDATFXl
1339 474239.08 1480058.25 5.92 2114646.45 6041425.09 8.62 CHISX
1340 474273.89 1479169.75 4.86 2114681.27 6040536.60 7.56 CHISX
1341 474232.47 1479599.08 5.26 2114639.85 6040965.92 7.96 CHtSX
1342 474290:06 1478837.38 5.48 2114697.45 6040204.23 8.18 CHISX
1371 473967.94 1478293.10 7.89 2114375.34 6039659.96 10.59 REBAR
1372 473900.33 1479163.20 5.07 2114307.72 6040530.05 7.77 CHISX

Area 32 Limits
NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point # North East Elevation North East Elevation Description
22059 476429.79 1472761.52 4.85 22059 2116837.28 6034128.47 7.55 AREA 32
22060 476300.48 1473218.47 5.41 22060 2116707.96 6034585.40 8.11 AREA 32
22104 476980.40 1472809.67 8.24 22104 2117387.88 6034176.61 10.94 AREA 32
22105 476830.87 1473289.44 7.75 22105 2117238.35 6034656.38 10.45 AREA 32

RADShackLimits
NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point# North East Elevation North East ElevationDescription

474401.99 1471589.73 7.98 22113 2114809.51 6032956.66 10.68 RADSHACK22113
22114 474402.07 1471614.56 7.44 22114 2114809.59 6032981.49 10.14 PADSHACK
22115 474370.21 1471614.45 6.66 22115 2114777.74 6032981.39 9.36 PAD SHACK
22116 474370.23 1471589.75 7.09 22116 2114777.76 6032956.69 9.79 PAD SHACK

BackgroundReferenceAreas and Sample Locations

AreaI

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88
Point# North East Elevation North East ElevationDescription
22065 474582.91 1475459.40 9.56 22065 2114990.36 6036826.30 12.26 A1 LIMITS
22066 474582.81 1476606.14 8.98 22066 2114990.26 6036973.04 11.68 A1 LIMITS
22067 474436.19 1475606.16 9.30 22067 2114643.64 6036973.06 12.00 A1 LIMITS
22068 474436.09 1476459.55 9.73 22068 2114643.54 6036826.44 12.43 A1 LIMITS
22069 474551.53 1475483.72 9.49 22069 2114958.98 6036850.62 12.19 SAMPLEA1
22070 474563.07 1475523.37 9.69 22070 2114970.52 6036890.27 12.39 SAMPLEB1
22071 474567.14 1475565.41 9.27 22071 2114974.59 6036932.30 11.97 SAMPLEC1
22072 474492.41 1475457.34 9.52 22072 2114899.86 6036824.23 12.22 SAMPLED1
22073 474490.02 1475509.02 9.96 22073 2114897.47 6036875.91 12.66 SAMPLEE1
22074 474504.32 1475579.31 9.47 22074 2114911.77 6036946.20 12.17 SAMPLEF1
22075 474470.43 1475479.39 9.62 22075 2114877.88 6036846.28 12.32 SAMPLEG1
22076 474442.56 1475642.81 9.66 22076 2114850.01 6036909.70 12.36 SAMPLEH1
22077 474458.03 1475559.86 9.55 22077 2114865.48 6036926.75 12.25 SAMPLEI1
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COAST suRvrYINC,rNC.
15031 PARKWAY LOOP, SUITE B, TUSTIN,CA 92780-6527• (714)918-6266 • FAX (714)918-6277

Alameda Point IR Sites 1 & 2 Shoreline,Site 32 and RADShack. _'

Background ReferenceAreas andSample Locations

Area 2

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88
Point# North East Elevation North East ElevationDescription
22091 473819.47 1478359.51 8.80 22091 2114226.88 6039726.36 11.50 A2 LIMITS
22092 473819.60 1478506.22 8.41 22092 2114227,00 6039873,07 11.11 A2 LIMITS
22093 473672.89 1478506.18 8,31 22093 2114080.29 6039873.03 11.01 A2 LIMITS
22094 473672.89 1478359,57 8.18 22094 2114080.30 6039726,42 10.88 A2LIMITS
22095 473816.43 1478384.75 8.38 22095 2114223.83 6039751.60 11.08 SAMPLEA2
22096 473802,84 1478454.91 8.39 22096 2114210.24 6039821.76 11.09 SAMPLEB2
22097 473774.14 1478468.88 8.08 22097 2114181.54 6039835.73 10.78 SAMPLEC2
22098 473724.36 1478374.74 7.99 22098 2114131.77 6039741.59 10.69 SAMPLED2
22099 473731.15 1478451.53 7.99 22099 2114138,55 6039818.38 10.69 SAMPLEE2
22100 473747.38 1478493.36 7.89 22100 2114154.78 6039860.21 10.59 SAMPLEF2
22101 473679.39 1478360.84 8.16 22101 2114086.80 6039727.70 10.86 SAMPLEG2
22102 473712.93 1478426.45 8.09 22102 2114120.33 6039793.30 10.79 SAMPLEH2
22103 473699.63 1478473.76 8.31 22103 2114107.03 6039840.61 11.01 SAMPLE12
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COAST SURVEYING, INC.
15031 PARKWAY LOOP, SUITE B, TUSTIN, CA 92780-6527 * (714) 918-6266 ° FAX (714) 918-6277

AlamedaPointIR Sites1&2 Shoreline,Site32andPADShack.

Background Reference Areas and Sample Locations
Area 3

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point # North East Elevation North East Elevation Description
22078 474210.26 1479353.21 6.39 22078 2114617.64 6040720.06 9.09 A3 LIMITS
22079 474210.34 1479499.84 6.45 22079 2114617.72 6040866.69 9.15 A3 LIMITS
22080 474063.51 1479499.92 6.31 22080 2114470.89 6040866.76 9.01 A3 LIMITS
22081 474063.51 1479353.27 5.99 22081 2114470.89 6940720.11 8.69 A3 LIMITS
22082 474204.75 1479391.25 6.46 22082 2114612.13 6040758.10 9.16 SAMPLE A3
22083 474194.80 1479436.36 6.39 22083 2114602.18 6040803.21 9.09 SAMPLE B3
22084 474168.17 1479478.63 6.45 22084 2114575.55 6040845.48 9.15 SAMPLE C3
22085 474156.35 1479391.33 6.37 22085 2114563.73 6040758.18 9.07 SAMPLE D3
22086 474138.20 1479415.51 6.17 22086 2114545.58 6040782.36 8.87 SAMPLE E3
22087 474148.86 1479458.47 6.36 22087 2114556.24 6040825.31 9.06 SAMPLE F3
22088 474103.47 1479377.14 6.29 22088 2114510.85 6040743.99 8.99 SAMPLE G3
22089 474069.72 1479436.48 6.29 22089 2114477.10 6040803.32 8.99 SAMPLE H3
22090 474089.94 1479496.24 6.53 22090 2114497.32 6040863.08 9.23 SAMPLE 13
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COAST SURVEYING, INC.
15031 PARKWAY LOOP, SUITE B, TUSTIN, CA 92780-6527 • (714) 918-6266 • FAX (714) 918-6277

Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RAD Shack.

Backflround Reference Areas and Sample Locations

Area P

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point # North East Elevation North East Elevation Description
22120 473939.47 1479285.16 5,91 22120 2114346.86 6040652.00 8.61 AREA P LIMITS
22124 473917.46 1479432.06 5.91 22124 2114324.84 6040798.90 8.61 AREA P LIMITS
22128 473789.18 1479277.24 6.26 22128 2114196.57 6040644.08 8.96 AREA P LIMITS
22132 473775.35 1479424.39 6.44 22132 2114182.73 6040791.23 9.14 AREA P LIMITS
22121 473924.31 1479307,98 6,10 22121 2114331.70 6040674.82 8.80 SAMPLE PA
22122 473900.56 1479356.63 6.04 22122 2114307.94 6040723.47 8.74 SAMPLE PB
22123 473910.24 1479409,27 5.93 22123 2114317.63 6040776.11 8.63 SAMPLE PC
22125 473832.76 1479424.60 6.17 22125 2114240.15 6040791.44 8.87 SAMPLE PD
22126 473844.50 1479373.79 6.22 22126 2114251.89 6040740.63 8.92 SAMPLE PE
22127 473836.12 1479316.33 6.45 22127 2114243.50 6040683.17 9.15 SAMPLE PF
22129 473799.33 1479290.23 6.25 22129 2114206.72 6040657.07 8.95 SAMPLE PG
22130 473811.81 1479319.94 6.32 22130 2114219.19 6040686.78 9.02 SAMPLE PH
22131 473808.08 1479396.07 6.48 22131 2114215.46 6040762.91 9.18 SAMPLE PI
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COAST SVRVr., INC.
15031PARKWAYLOOP,SUITEB, TUSTIN,CA 92780-6527 • (714) 918-6266 • FAX (714)918-6277Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RAD Shack.

SampleGridControlPoints

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point# North East Elevation North East ElevationDescription
22016 474654.14 1471251.42 4.53 2115061.67 6032618.36 7.23 GRIDCPT
22017 474554.63 1471242.28 4.91 2114962.16 6032609.23 7.61 GRIDCPT
22018 474456.46 1471221.44 9.72 2114863.99 6032588.38 12.42 GRIDCPT
22019 474355.47 1471223.45 11.84 2114763.00 6032590.39 14.54 GRIDCPT
22020 474256.89 1471204.31 8.25 2114664.43 6032571.25 10.95 GRIDCPT
22021 474159.04 1471181.21 8.34 2114566.58 6032548.15 11.04 GRIDCPT
22022 474062.45 1471151.58 7.19 2114469.98 6032518.51 9.89 GRIDCPT
22023 474055.04 1471217.26 13.41 2114462.57 6032584.20 16.11 GRIDCPT
22024 473761.44 1471155.38 12.21 2114166.98 6032522.31 14.91 GRIDCPT
22025 473662.73 1471139.23 12.75 2114070.27 6032506.17 15.45 GRIDCPT
22026 473367.04 1471088.82 12.88 2113774.58 6032455.76 15.58 GRIDCPT
22027 473268.21 1471072.21 12.92 2113675.75 6032439.15 15.62 GRIDCPT
22028 472972.99 1471019.58 11.51 2113380.53 6032386.51 14.21 GRIDCPT
22029 472874.51 1471002.37 11.81 2113282.05 6032369.30 14.51 GRIDCPT
22030 472578.27 1470954.27 14.57 2112985.82 6032321.20 17.27 GRIDCPT
22031 472479.70 1470937.25 14.50 2112887.25 6032304.18 17.20 GRIDCPT
22032 472154.13 1470885.88 14.53 2112591.69 6032252.81 17.23 GRIDCPT
22033 472084.23 1470889.50 14.88 2112491.78 6032256.42 17.58 GRIDCPT
22034 471856.65 1471085.03 14.90 2112264.21 6032451.95 17.60 GRIDCPT
22035 471824.82 1471180.01 14.47 2112232.37 6032546.92 17.17 GRIDCPT
22036 471797.86 1471478.79 14.01 2112205,40 6032845.70 16.71 GRIDCPT
22037 471790.91 1471578.60 14.30 2112198.45 6032945.51 17.00 GRIDCPT
22038 471770.69 1471877.88 15.25 2112178.23 6033244.79 17.95 GRIDCPT
22039 471758.68 1471977.20 14.75 2112166.22 6033344,11 17.45 GRIDCPT
22040 471731.64 1472276.11 14.78 2112139.17 6033643.01 17.48 GRIDCPT
22041 471725.54 1472375.86 15.52 2112133.07 6033742.77 18.22 GRIDCPT

22042 15.50 2112109.92 6034041.89 18.20 GRIDCPT471702.39 1472675,00
22043 471692.09 1472774.44 11.75 2112099.62 6034141.33 14.45 GRIDCPT
22044 475354.16 1471253.78 4.36 2115761.68 6032620.73 7.06 GRIDCPT
22045 475453.65 1471264.78 4.25 2115861.17 6032631.73 6.95 GRIDCPT
22046 475654.26 1471253.40 8.21 2116061.78 6032620.36 10.91 GRIDCPT

SampleGridControlPoints

NAD27 NAD27 NGVD29. NAD83 NAD83 NAVD88
Point# North East Elevation North East ElevationDescription
22047 475737.94 1471308.11 9,68 2116145.46 6032675,07 12.38 GRIDCPT
22048 476037.89 1471300.40 16.36 2116445.41 6032667.36 19.06 GRIDCPT
22049 476137.72 1471294.34 15.56 2116545.24 6032661.30 18.26 GRIDCPT
22050 476437.72 1471299.13 6.72 2116845.24 6032666.09 9.42 GRIDCPT
22051 476533.52 1471270.50 6.14 2116941.04 6032637.46 8.84 GRIDCPT
22052 476770.17 1471102.50 7.15 2117177.69 6032469.46 9.85 GRIDCPT
22053 476866.51 1471075.80 7.26 2117274.03 6032442.77 9.96 GRID CPT
22054 477066.38 1471054.15 5.29 2117473.89 6032421.12 7.99 GRIDCPT
22133 476994.39 1472761.65 8.00 2117401.87 6034128.60 10.70 GRIDCPT
22134 477008.61 1472713.77 8.15 2117416.10 6034080.72 10.85 GRIDCPT
22135 477023.21 1472665.93 8.36 2117430.70 6034032.88 11.06 GRIDCPT
22136 477037.10 1472617.89 8.33 2117444.59 6033964.84 11.03 GRIDCPT
22137 477051.83 1472570.03 8.47 2117459.32 6033936.98 11.17 GRIDCPT
22138 477067.04 1472522.47 8.26 2117474.52 6033889.42 10.96 GRIDCPT
22139 477082.06 1472474.67 8.28 2117489.55 6033841.63 10.98 GRIDCPT
22140 477097.34 1472427.12 8.50 2117504.83 6033794.08 11.20 GRIDCPT
22141 477111.91 1472379.33 8.60 2117519.41 6033746.28 11.30 GRIDCPT
22142 477127.25 1472331.65 8.39 2117534.74 6033698.60 11.09 GRIDCPT
22143 477142.03 1472283.95 8.15 2117549:52 6033650.91 10.85 GRIDCPT
22144 477156.16 1472235.95 9.02 2117563.65 6033602.91 11.72 GRIDCPT
22145 477184,86 1472192.57 8.03 2117592.35 6033559.53 10.73 GRIDCPT
22146 477203.72 1472146.27 9.01 2117611.21 6033513.23 11.71 GRIDCPT
22147 477219.19 1472098.68 8.41 2117626.69 6033465.64 11.11 GRIDCPT
22148 477233.58 1472050.67 8.23 2117641.08 6033417.63 10.93 GRIDCPT
22149 477245.74 1472002.06 8.64 2117653.23 6033369.02 11.54 GRIDCPT
22150 477265.12 1471955.77 8,12 2117672.62 6033322.73 10.82 GRIDCPT
22151 477282.36 1471908.81 8.96 2117689.86 6033275.77 11.66 GRIDCPT
22152 477304.06 1471863.46 7,49 2117711.56 6033230.42 10.19 GRIDCPT
22153 477320.50 1471816.20 7.62 2117728,00 6033183.17 10.32 GRIDCPT
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COAST suRwv c,
15031 PARKWAY LOOP, SUITE B, TUSTIN, CA 92780-6527 • (714) 918-6266 • FAX (714) 918-6277

Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RADShack.

22154 477340.97 1471770.48 7.65 2117748.47 6033137.44 10.35 GRIDCPT
22155 477363.67 1471725.81 8.60 2117771.17 6033092.78 11.30 GRIDCPT

Sample Grid Control Points

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point # North East Elevation North East Elevation Description
22156 477380.78 1471678.74 8.46 2117788.28 6033045.70 11.16 GRID CPT
22157 477399.08 1471632.17 8.71 2117806.58 6032999.13 11.41 GRID CPT
22158 477413.69 1471584.15 8.72 2117821.20 6032951.12 11,42 GRID CPT
22159 477435.90 1471539.24 8.55 2117843,40 6032906.21 11.25 GRID CPT
22160 477457.55 1471494.02 9.17 2117865.05 6032860.99 11.87 GRID CPT
22161 477475.93 1471447.55 8,56 2117883.44 6032814.52 11.26 GRID CPT
22162 477486.31 1471398.67 7.92 2117893.82 6032765,64 10.62 GRID CPT
22163 477450.63 1471363.71 8.35 2117858.14 6032730,68 11.05 GRID CPT
22164 477410.54 1471333,32 7.37 2117818.05 6032700.29 10.07 GRID CPT
22165 477365.57 1471309.70 7,42 2117773,08 6032676,67 10.12 GRID CPT
22166 477332.72 1471270,62 7.36 2117740.23 6032637.59 10.06 GRID CPT
22167 477324.61 1471221.35 7.35 2117732.12 6032588.32 10,05 GRID CPT
22168 477287.92 1471187.50 6.50 2117695.43 6032554.47 9.20 GRID CPT
22169 477248.86 1471156.01 5.89 2117656.37 6032522.98 8.59 GRID CPT
22170 477218.16 1471115,57 7.11 2117625.67 6032482.54 9.81 GRID CPT
22171 477180.94 1471082.13 7.39 2117588.45 6032449.10 10.09 GRID CPT
22172 477143.07 1471049.44 7.86 2117550.59 6032416.41 10.56 GRID CPT
22173 477093.39 1471043.13 7,55 2117500.90 6032410.10 10,25 GRID CPT
22174 477043.58 1471040.33 7.46 2117451.10 6032407.30 10,16 GRID CPT
22175 476993.66 1471035.51 10.33 2117401.18 6032402,48 13.03 GRID CPT
22176 476943.19 1471040.43 9.88 2117350.71 6032407.40 12.58 GRID CPT
22177 476896.57 1471058.58 11.05 2117304.09 6032425.55 13.75 GRID CPT
22178 476846,33 1471065.21 12.66 2117253.85 6032432,17 15,36 GRID CPT
22179 476799.67 1471084.39 11.54 2117207.19 6032451.36 14.24 GRID CPT
22180 476754.53 1471 106.94 10.67 2117162.05 6032473.91 13.37 GRID CPT _1_
22181 476713.40 1471138.89 11.15 2117120.91 6032505.85 13.85 GRID CPT
22182 476668.07 1471160.34 11.59 2117075.59 6032527.31 14.29 GRID CPT
22183 476624.06 1471184.18 9.37 2117031.58 6032551.15 12.07 GRID CPT
22184 476580.26 1471208.66 9.97 2116987.78 6032575.63 12.67 GRID CPT
22185 476541.58 1471243.40 7.04 2116949.09 6032610.36 9.74 GRID CPT
22186 476492.70 1471257.32 7.15 2116900.22 6032624.28 9.85 GRID CPT

Sample Grid Control Points

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point # North East Elevation North East Elevation Description
22187 476444.62 1471272.66 6.96 2116852.14 6032639,62 9.66 GRID CPT
22188 476397.60 1471290.05 6.70 2116805.12 6032657.02 9.40 GRID CPT
22189 476345.96 1471296.85 7.81 2116753.47 6032663.81 10.51 GRID CPT
22190 476296.82 1471306.11 6.64 2116704.33 6032673,07 9.34 GRID CPT
22191 476246.77 1471308.12 7.16 2118654.29 6032675.08 9.86 GRID CPT
22192 476195.84 1471294.96 7.77 2116603.36 6032661.92 10,47 GRID CPT
22193 476146.04 1471291.23 17.52 2116553.56 6032658.19 20,22 GRID CPT
22194 476096.19 1471287.00 17.46 2116503.70 6032653.96 20.16 GRID CPT
22195 476046.22 1471284.33 15.77 2116453.74 6032651.29 18,47 GRID CPT
22196 475996.08 1471289.66 14.71 2116403.60 6032656.62 17.41 GRID CPT
22197 475946.06 1471294.48 15.27 2116353.58 6032661.44 17.97 GRID CPT
22198 475896.02 1471299.59 16.79 2116303.54 6032666.55 19.49 GRID CPT
22199 475845.72 1471302.80 14.65 2116253.24 6032669,75 17,35 GRID CPT
22200 475796.24 1471312.89 14.51 2116203.76 6032679,84 17.21 GRID CPT
22201 475746.05 1471301,19 10.99 2116153.58 6032668.14 13.69 GRIDCPT
22202 476964.31 1472856,95 8,06 2117371.80 6034223.90 10,76 GRID CPT
22203 476948.99 1472904.66 7.73 2117356.47 6034271.61 10.43 GRID CPT
22204 476934.02 1472952.21 7.88 2117341.50 6034319.16 10.58 GRID CPT
22205 476918.86 1472999.98 7.80 2117326.34 6034366.93 10.50 GRID CPT
22206 476904.48 1473047.84 7.61 2117311.96 6034414.78 10.31 GRID CPT
22207 476890.12 1473095.73 7.74 2117297.60 6034462.68 10.44 GRID CPT
22208 476875.02 1473143.40 7.65 2117282.50 6034510.35 10.35 GRID CPT

22209 476859.81 1473191.14 7.43 2117267.28 6034558.08 10.13 GRID CPT
22210 476844.83 1473241.45 7.74 2117252.31 6034608.40 10.44 GRID CPT
22211 475700.10 1471281.70 10.96 2116107.62 6032648.65 13.66 GRID CPT
22212 475660.58 1471249.12 10.47 2116068.10 6032616.07 13.17 GRID CPT
22213 475611.73 1471260.13 6.28 2116019.25 6032627.08 8.98 GRID CPT

Page6 of 11



COAST SURVEYING, INC.

15031PARKWAY LOOP, SUITE B,TUSTIN,CA 92780-6527 • (714)918-6266• FAX(714)918-6277Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RADShack.

22214 475562.34 1471268.18 6.23 2115969.86 6032635.13 8.93 GRIDCPT
22215 475510.81 1471257.80 6.57 2115918.33 6032624.75 9.27 GRIDCPT
22216 475462.14 1471246.27 6.11 2115869.66 6032613.22 8.81 GRIDCPT
22217 475410.83 1471258.84 6.26 2115818.35 6032625.79 8.96 GRIDCPT

Sample Grid Control Points

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point# North East Elevation North East ElevationDescription
22218 475360.81 1471255.43 6,43 2115768.34 6032622.38 9.13 GRID CPT
22219 475310.91 1471251.37 6,83 2115718.43 6032618.32 9.53 GRID CPT
22220 475261.14 1471244.84 7.25 2115668,68 6032611,79 9.95 GRID CPT
22221 475211.09 1471245.44 7.21 2115618.61 6032612.39 9.91 GRID CPT
22222 475161.08 1471244.29 7.49 2115568.60 6032611.24 10.19 GRID CPT
22223 475110.99 1471245.20 7.81 2115518.52 6032612.14 10.51 GRID CPT
22224 475060.95 1471244.55 6.20 2115468.48 6032611.50 10.90 GRID CPT
22225 475011.20 1471241.61 7.57 2115418.73 6032608.56 10.27 GRID CPT
22226 474961.02 1471243.57 6.98 2115368.55 6032610.51 9.68 GRID CPT
22227 474910.98 1471244.51 6.24 2115318.50 6032611.46 8.94 GRID CPT
22228 474860.91 1471244.49 5.72 2115268.44 6032611.44 8.42 GRID CPT
22229 474810.88 1471245.49 5.67 2115218.40 6032612.44 8.37 GRID CPT
22230 474760.87 1471247.66 5.22 2115168.40 6032614.61 7.92 GRID CPT
22231 474710.80 1471247.70 5.69 2115118.33 6032614.64 8.39 GRIDCPT
22232 474660.81 1471244.19 6.77 2115068.34 6032611.13 9.47 GRIDCPT
22233 474611.05 1471241.52 6.62 2115018.58 6032608.46 9.32 GRIDCPT
22234 474561.12 1471233.93 8.57 2114968.65 6032600.88 11.27 GRIDCPT
22235 474510.89 1471242.57 7.57 2114918.43 6032609.52 10.27 GRIDCPT
22236 474461.27 1471227.10 9.91 2114868.81 6032594.04 12.61 GRIDCPT
22237 474411.34 1471225.75 8.14 2114818.87 6032592.69 10.84 GRIDCPT
22238 474360.80 1471235.56 7.55 2114768.33 6032602.50 10.25 GRIDCPT
22239 474310.85 1471209.63 12.02 2114718.38 6032576.57 14.72 GRIDCPT
22240 474262.46 1471191.65 10.57 2114669.99 6032558.59 13.27 GRIDCPT
22241 474211.99 1471203.23 7.77 2114619.52 6032570.17 10.47 GRIDCPT
22242 474162.35 1471191.32 6.66 2114569.88 6032558.26 9.36 GRIDCPT
22243 474113.69 1471167.49 8.62 2114521.22 6032534.43 11.32 GRIDCPT
22244 474064.14 1471159.01 7.31 2114471.68 6032525.95 10.01 GRIDCPT
22245 474015.14 1471143.53 7.37 2114422.67 6032510.47 10.07 GRIDCPT
22246 473967.16 1471117.64 7.97 2114374.70 6032484.58 10.67 GRIDCPT
22247 473917.50 1471112.63 6.82 2114325.03 6032479.56 9.52 GRIDCPT
22248 473868.89 1471099.38 6.91 2114276.43 6032466.32 9.61 GRIDCPT

Sample Grid Control Points

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point # North East Elevation North East Elevation Description
22249 473819.12 1471093.17 8.58 2114226.66 6032480,10 9.28 GRID CPT
22250 473769.18 1471088,73 5,79 2114176.71 6032455.67 8.49 GRID CPT
22251 473721.70 1471070.08 5.70 2114129.24 6032437.02 8.40 GRID CPT
22252 473672.73 1471060,56 5.68 2114080,27 6032427.50 8.38 GRID CPT
22253 473622.77 1471054.92 5.46 2114030.31 6032421,85 8.16 GRID CPT
22254 473574.49 1471041.49 5.40 2113982.03 6032408.43 8.10 GRID CPT
22255 473522.89 1471045.97 5.65 2113930.43 6032412.91 8.35 GRID CPT
22256 473472.61 1471043.80 4.97 2113880.16 6032410.73 7.67 GRID CPT
22257 473423.18 1471036,16 5.01 2113830.72 6032403.09 7.71 GRID CPT
22258 473375.00 1471020.58 5.48 2113782.55 6032387.51 8.18 GRID CPT
22259 473327.34 1471002,55 5.49 2113734.88 6032369.49 8.19 GRID CPT
22260 473277,70 1470996.69 5.44 2113685.24 6032363.62 8.14 GRID CPT
22261 473227.75 1470991.83 5.80 2113635.29 6032358.77 8.50 GRID CPT
22262 473178.62 1470982.87 5.89 2113586.16 6032349.80 8.59 GRID CPT
22263 473128.77 1470977.28 5.40 2113536.31 6032344.21 8.10 GRID CPT
22264 473080.16 1470965.23 5.36 2113487.71 6032332.16 8.06 GRID CPT
22265 473030.43 1470959.23 6.27 2113437.98 6032326.16 8.97 GRID CPT
22266 472981.15 1470950.90 5.78 2113388.70 6032317.83 8.48 GRID CPT
22267 472932.60 1470938.01 5.95 2113340.14 6032304.94 8.65 GRID CPT

22268 472883.48 1470929.20 6.73 2113291.03 6032296.13 9.43 GRID CPT22269 472834.27 1470919.86 7,48 2113241.81 6032286.79 10.18 GRID CPT
22270 472784.65 1470913.67 7.52 2113192.20 6032280.60 10.22 GRID CPT
22271 472735.78 1470902.57 7.70 2113143.33 6032269.50 10.40 GRID CPT
22272 472686.83 1470891.95 7.97 2113094.38 6032258.87 10.67 GRID CPT
22273 472637.10 1470886.25 7.64 2113044.65 6032253.18 10.34 GRID CPT
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Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RAD Shack.

22274 472588.53 1470874.25 7.86 2112996.08 6032241.17 10.56 GRIDCPT
22275 472538.60 1470869.39 8.07 2112946.15 6032236.32 10.77 GRIDCPT
22276 472489.32 1470860.81 8.60 2112896.87 6032227.73 11.30 GRIDCPT
22277 472440.34 1470850.25 8.75 2112847.90 6032217.17 11.45 GRIDCPT
22278 472390.12 1470847.56 8.32 2112797.67 6032214.49 11.02 GRIDCPT
22279 472340.66 1470840.37 8.48 2112748.21 6032207.30 11.18 GRIDCPT

SampleGrid ControlPoints

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point# North East Elevation North East ElevationDescription
22280 472291.16 1470832.72 8.96 2112698.71 6032199.65 11.66 GRIDCPT
22281 472241,16 1470828.79 8.70 2112648.71 6032195.71 11.40 GRIDCPT
22282 472190.54 1470829.13 9.01 2112598.10 6032196.06 11,71 GRIDCPT
22283 472141.54 1470817.84 9.19 2112549.09 6032184.77 11.89 GRID CPT
22284 472090.59 1470819,82 9.53 2112498.15 6032186.74 12.23 GRID CPT
22285 472042.90 1470834.94 9.31 2112450.46 6032201.86 12.01 GRID CPT
22286 471998.88 1470859.53 9.26 2112406.43 6032226.45 11.96 GRIDCPT
22287 471957.20 1470888.59 9.17 2112364.76 6032255.51 11.87 GRIDCPT
22288 471915.73 1470917.02 9.03 2112323.29 6032283.94 11.73 GRIDCPT
22289 471875.34 1470946.96 9.02 2112282,89 6032313.88 11.72 GRIDCPT
22290 471834,97 1470976.82 9.12 2112242.53 6032343.74 11.82 GRIDCPT
22291 471797.14 1471010.48 9.43 2112204.70 6032377.40 12.13 GRIDCPT
22292 471784.22 1471058.84 8.62 2112191.77 6032425.76 11.32 GRIDCPT
22293 471776.99 1471108.51 8.49 2112184.54 6032475.43 11.19 GRIDCPT
22294 471777.35 1471159.15 8.54 2112184.90 6032526.07 11.24 GRIDCPT
22295 471772.32 1471208.95 8.67 2112179.87 6032575.86 11,37 GRIDCPT
22296 471764.88 1471258.47 8,63 2112172,43 6032625.39 11.33 GRIDCPT
22297 471802.87 1471310.48 10.42 2112210.42 6032677,39 13.12 GRIDCPT
22298 471795.51 1471359.99 9.78 2112203,06 6032726.91 12,48 GRIDCPT
22299 471790.94 1471409,83 9.18 2112198.48 6032776.75 11.88 GRID CPT
22300 471786.28 1471459.55 9.57 2112193.83 6032826.47 12.27 GRID CPT
22301 471782.77 1471509.52 10.09 2112190.31 6032876.43 12.79 GRID CPT
22302 471778.31 1471559.31 9.98 2112185.86 6032926.23 12.68 GRID CPT
22303 471774.69 1471609.09 9.84 2112182.23 6032976.00 12.54 GRID CPT
22304 471769.68 1471658.93 9.83 2112177.22 6033025.84 12.53 GRID CPT
22305 471767.10 1471708.84 9.80 2112174.64 6033075.75 12.50 GRID CPT
22306 471765.24 1471758.92 10.78 2112172.78 6033125.83 13.48 GRID CPT
22307 471755.29 1471808.22 9.66 2112162.83 6033175.13 12.36 GRID CPT
22308 471754,93 1471858.43 10.37 2112162.47 6033225.34 13.07 GRIDCPT
22309 471750.54 1471908.22 9.87 2112158.08 6033275.13 12.57 GRIDCPT
22310 471747.48 1471958.10 10.01 2112155.01 6033325.01 12.71 GRIDCPT

SampleGridControlPoints

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88
Point# North East Elevation North East ElevationDescription
22311 471744.07 1472008.08 10.15 2112151.60 6033374.99 12.85 GRID CPT
22312 471736.52 1472057.59 10,20 2112144.05 6033424.50 12.90 GRID CPT
22313 471732.06 1472107.30 9.63 2112139.59 6033474.20 12.33 GRID CPT
22314 471726.65 1472157.09 9.60 2112134.19 6033523.99 12.30 GRID CPT
22315 471721.05 1472206.72 10.21 2112128.59 6033573.62 12.91 GRID CPT
22316 471719.29 1472256.77 10.26 2112126.82 6033623.67 12.96 GRID CPT
22317 471682,85 1472303,29 8.83 2112090.38 6033670.19 11.53 GRID CPT
22318 471674.88 1472352.62 8.63 2112082.41 6033719.52 11.33 GRID CPT
22319 471673.61 1472402.86 9.15 2112081.14 6033769.76 11.85 GRIDCPT
22320 471669.55 1472452,74 9,35 2112077.07 6033819.64 12.05 GRIDCPT
22321 471664.92 1472502.45 9.13 2112072.45 6033869.35 11.83 GRIDCPT
22322 471661.81 1472552.40 8.81 2112069.34 6033919.30 11.51 GRIDCPT
22323 471657.77 1472602.20 8.81 2112065.29 6033969.09 11.51 GRIDCPT
22324 471654,65 1472652.20 9.06 2112062.17 6034019.10 11.76 GRIDCPT
22325 471652.56 1472702.18 9.46 2112060.08 6034069.08 12.16 GRIDCPT
22327 471645.11 1472751.71 10.22 2112052.63 6034118.61 12.92 GRID CPT
22328 471627.55 1472800.32 10.98 2112035.07 6034167.21 13.68 GRID CPT
22329 475017.62 1478910.40 5.44 2115425.00 6040277.26 8.14 GRID CPT
22330 474945.92 1479347.18 4.85 2115353.29 6040714.04 7.55 GRID CPT
22332 476184.41 1471370,24 8.30 2116591.93 6032737.20 11.00 GRID CPT
22333 476142.20 1471332.43 8.92 2116549.72 6032699.39 11.62 GRID CPT
22334 476093.21 1471328.10 8.50 2116500.73 6032695.06 11.20 GRID CPT
22335 476044.95 1471327.05 7.95 2116452.47 6032694.01 10,65 GRIDCPT
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15031PARKWAY LOOP. SUITEB. TUSTIN. CA 92780-6527 • (714) 918-6266 • FAX(714)918-6277Alameda PointIR Sites1 &2 Shoreline,Site 32 and RAD Shack.

22336 475992.55 1471321.70 8.37 2116400.07 6032688.66 11.07 GRID CPT
22337 475944.68 1471315.69 8.46 2116352.19 6032682.65 11.16 GRID CPT
22338 475894.97 1471313.96 9.25 2116302.49 6032680.91 11.95 GRID CPT
22339 475845.73 1471319.68 8.11 2116253.25 6032686.63 10.81 GRID CPT
22340 475795.79 1471328.53 7.52 2116203.31 6032695.49 10.22 GRID CPT
22341 475741.70 1471316.49 7.52 2116149.22 6032683.45 10.22 GRID CPT
22342 475695.46 1471291.15 6.90 2116102.98 6032658.11 9.60 GRID CPT
22343 476846.99 1471078.07 8.44 2117254.50 6032445.04 11.14 GRID CPT

Sample Grid Control Points

NAD2.___Z NAD27 NGVD29 NAD83 NAD83 NAVD88
Point # North East Elevation North East Elevation Description
22344 473525.90 1471033.63 4.79 2113933.44 6032400.57 7.49 GRID CPT
22345 473475.93 1471026.86 5.04 2113883.48 6032393.79 7.74 GRID CPT
22346 473425.72 1471020.80 4.91 2113833.26 6032387.73 7.61 GRID CPT
22347 473378.47 1471008.32 5.36 2113786.01 6032375.25 8.06 GRID CPT
22348 473328.05 1470997.79 5.25 2113735.59 6032364.72 7.95 GRID CPT
22349 473129.27 1470972.16 4.70 2113536.82 6032339.10 7.40 GRID CPT
22350 473081.30 1470961.89 5.12 2113488.84 6032328.82 7.82 GRID CPT
22351 472982.21 1470944.10 6.15 2113389.76 6032311.03 8.85 GRID CPT
22352 472785.60 1470908.89 7.99 2113193.15 6032275.82 10.69 GRID CPT
22353 472638.05 1470881.79 8.33 2113045.60 6032248.72 11.03 GRID CPT
22354 472489.64 1470858.56 8.44 2112897.19 6032225.49 11.14 GRID CPT
22355 472440.37 1470647.13 8.57 2112847.92 6032214.06 11.27 GRID CPT
22356 472341.55 1470835.60 8.65 2112749.10 6032202.53 11.35 GRID CPT
22357 472189.86 1470825.71 9.12 2112597.41 6032192.63 11.82 GRID CPT
22358 471761.79 1471308.23 8.79 2112169.34 6032675.14 11.49 GRID CPT
22359 471758.73 1471357.04 8.56 2112166.27 6032723.95 11.26 GRID CPT
22360 471748.16 1471404.73 6.87 2112155.71 6032771.64 9.57 GRID CPT
22361 471754.85 1471457.59 9.07 2112162.40 6032824.50 11.77 GRID CPT

22362 471750.04 1471505.86 8.78 2112157.58 6032872.77 11.48 GRID CPT
22363 471738.48 1471570.20 8.07 2112146.02 6032937.11 10.77 GRID CPT
22364 471733.67 1471653.33 8.76 2112141.22 6033020.24 11.46 GRID CPT
22365 471726.72 1471706.40 9.24 2112134.26 6033073.31 11.94 GRID CPT
22366 471720.70 1471753.65 8.85 2112128.24 6033120.56 11.55 GRID CPT
22367 471717.94 1471802.58 9.36 2112125.48 6033169.49 12.06 GRID CPT
22368 471717.94 1471848.88 9.80 2112125.48 6033215.78 12.50 GRID CPT
22369 471704.41 1471898.90 10.02 2112111.94 6033265.80 12.72 GRID CPT
22370 471697.60 1471944.34 9.28 2112105.13 6033311.25 11.98 GRID CPT
22371 471699.27 1472006.02 9.32 2112106.80 6033372.93 12.02 GRID CPT
22372 471695.31 1472045.27 8.59 2112102.85 6033412.18 11.29 GRID CPT
22373 471704.52 1472095.55 9.03 2112112.06 6033462.45 11.73 GRID CPT
22374 471686.16 1472144.30 8.38 2112093.69 6033511.20 11.08 GRID CPT

Sample Grid Control Points

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point # North East Elevation North East Elevation Description
22375 471686.53 1472196.39 8.62 2112094.06 6033563.29 11.32 GRID CPT
22376 471679.12 1472249.30 7.72 2112086.65 6033616.20 10.42 GRID CPT
22377 471652.90 1472554.23 7.78 2112060.43 6033921.13 10.48 GRID CPT
22378 471648.47 1472600.48 8.09 2112055.99 6033967.38 10.79 GRID CPT
22379 471641.64 1472703.24 9.37 2112049.16 6034070.14 12.07 GRID CPT
22380 471636.23 1472751.25 10.01 2112043.76 6034118.15 12.71 GRID CPT
22381 471600.56 1472848.04 8.37 2112008.09 6034214.94 11.07 GRID CPT
22382 476228.75 1474707.62 7.47 2116636.21 6036074.54 10.17 GRID CPT
22383 476192.01 1474818.16 8.13 2116599.47 6036185.08 10.83 GRID CPT
22364 476180.84 1474851.76 7.70 2116588.29 6036218.67 10.40 GRID CPT
22385 476166.08 1474899.55 7.83 2116573.53 6036266.47 10.53 GRID CPT
22386 476141.00 1474981.72 7.92 2116548.45 6036348.64 10.62 GRID CPT
22014a 475187.58 1471256.55 7.42 2115595.11 6032623.49 10.12 GRID CPT
22015a 474787.44 1471254.05 5.32 2115194.97 6032621.00 8.02 GRID CPT
22016a 474659.99 1471248.95 6.54 2115067.52 6032615.89 9.24 GRID CPT
22017a 474560.62 1471239.85 6.97 2114968.15 6032606.79 9.67 GRID CPT
22018a 474462.38 1471218.91 11.82 2114869.91 6032585.85 14.52 GRID CPT
22019a 474361.42 1471221.03 13.86 2114768.95 6032587.97 16.56 GRID CPT
22020a 474262.84 1471201.85 10.23 2114670.37 6032568.79 12.93 GRID CPT
22021a 474164.99 1471178.80 10.22 2114572.52 6032545.74 12.92 GRID CPT
22022a 474068.41 1471149.10 9.20 2114475.94 6032516.04 11.90 GRID CPT
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Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RADShack.

22023a 474060.97 1471214.82 15.47 2114468.51 6032581.76 18.17 GRIDCPT
22024a 473767.37 1471152.95 14.35 2114174.91 6032519.89 17.05 GRIDCPT
22025a 473668.65 1471136.78 14.94 2114076.19 6032503.71 17.64 GRIDCPT
22026a 473372.90 1471086.34 14.87 2113780.45 6032453.27 17.57 GRIDCPT
22027a 473274.24 1471069.82 15.10 2113681.79 6032436.76 17.80 GRIDCPT
22028a 472978.91 1471017.13 13.65 2113386.46 6032384.06 16.35 GRIDCPT
22029a 472880.46 1470999.94 13.90 2113288.00 6032366.87 16.60 GRIDCPT
22030a 472584.28 1470951.82 16.53 2112991.83 6032318.74 19.23 GRIDCPT
22031a 472485.68 1470934.82 16.51 2112893.23 6032301.74 19.21 GRIDCPT
22032a 472190.12 1470883.49 16.36 2112597.67 6032250.42 19.06 GRIDCPT

SampleGrid Control Points

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88

Point # North East Elevation North East ElevationDescription
22033a 472090.14 1470887.09 16.97 2112497.70 6032254.01 19.67 GRIDCPT
22034a 471862.64 1471082.66 17.02 2112270.19 6032449.58 19.72 GRIDCPT
22035a 471830.68 1471177.51 16.65 2112238.23 6032544.42 19.35 GRIDCPT
22036a 471803.85 1471476.34 15.97 2112211.40 6032843.25 18.67 GRIDCPT
22037a 471796.82 1471576.08 16.38 2112204.36 6032943.00 19.08 GRIDCPT
22038a 471776.63 1471875.44 17.19 2112184.17 6033242.35 19.89 GRIDCPT
22039a 471764.63 1471974.77 16.74 2112172.17 6033341.67 19.44 GRIDCPT
22040a 471737.62 1472273.73 16.86 2112145.15 6033640.64 19.56 GRIDCPT
22041a 471731.38 1472373.43 17.47 2112138.91 6033740.34 20.17 GRIDCPT
22042a 471708.42 1472672.58 17.47 2112115.95 6034039.48 20.17 GRIDCPT
22043a 471698.10 1472771.97 13.81 2112105.62 6034138.87 16.51 GRIDCPT
22044a 475360.88 1471255.41 6.46 2115768.40 6032622.36 9.16 GRIDCPT
22045a 475459.53 1471262.33 6.50 2115867.06 6032629.28 9.20 GRIDCPT
22046a 475660.23 1471250.88 10.30 2116067.75 6032617.83 13.00 GRIDCPT
22047a 475743.86 1471305.69 11.67 2116151.38 6032672.65 14.37 GRIDCPT
22048a 476043.81 1471297.88 18.39 2116451.33 6032664.83 21.09 GRIDCPT
22049a 476143.61 1471291.89 17.61 2116551.13 6032658.85 20.31 GRIDCPT
22050a 476443.68 1471296.66 8.75 2116851.20 6032663.62 11.45 GRIDCPT
22051a 476539.50 1471268.00 8.16 2116947.01 6032634.96 10.86 GRIDCPT
22052a 476776.12 1471100.09 9.24 2117183.64 6032467.06 11.94 GRIDCPT
22053a 476872.42 1471073.31 9.36 2117279.94 6032440.28 12.06 GRIDCPT
22061a 476823.49 1473284.61 7.61 2117230.96 6034651.56 10.31 GRIDCPT
22062a 476888.85 1473067.58 7.86 2117296.33 6034434.53 10.56 GRIDCPT
22063a 476960.40 1472829.74 8.43 2117367.89 6034196.69 11.13 GRIDCPT
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COAST suavrvlNc,
15031 PARKWAY LOOP, SUITE B, TUSTIN,CA 92780-6527 • (714)918-6266• FAX(714)918-6277Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RADShack.

Horizontalcontrolis based on NGS monument"MAIN/ALT"(PID= HT0880)locatedat the northwest
comer of Main Street and Atlantic Avenuein the City of Alameda.Coordinatesarebasedon the
Califromia Coordinate System (CCS)Zone III, and givenin both NAD27andNAD83.The NAD27valuefor
"Main/Atl"was derived from the NADCON conversionof the publishedNAD83coordinates.

Elevationsare based on the NGSmonument"MAIN ALl" (PID= HT0880),a NGShorizontalcontrol
diskstamped"MAIN ALT 1947" setina 6" by6" concretepost,1.2'belowan8"castironmonument
cover,in the northwestcomerof the intersectionof MainStreetandAtlanticAvenue.
Elev. = 6.69 Feet (NGVD 29) and Elev.=9.39Feet(NAVD88).

NAD27 NAD27 NGVD29 NAD83 NAD83 NAVD88
Point# North East Elevation North East Elevation
MAIN/ALT 471068.97 1482604.56 6.69 2111476.32 6043971.33 9.39

Prepared byme orunder mydirectsupervision _Q_,. v -_\_
this20th day of December,2006.

OriginalSignedby Rueldel Castillo
RUEL DELCASTILLO, PLS4212
REGISTRATION EXPIRES 6/30/08
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APPENDIX B

FIELD CHANGE REQUESTS

FCRF-001 Section 5.4.4., 1stParagraph, 1stsentence Stated stationaryreading intervalof one-minute in Work Plan
StaticMeasurementTechniques Revise "One-minutestationaryreadingswill be takenat a Text is contradictoryto othersectionsof the Work Plan thatcall
andData Interpretation distanceof approximately"..." to "Ten-second stationary outten-secondstationaryreadings. Textwill be changed to
September06, 2006 readingswill be takenat a distanceof approximately6"..." correct.
LARADS Scanning

(vehicle-based) Section 7.3.1, 3rdParagraph, 1't sentence Use of vehicle-based LARADS may be used on a limitedbasis
Revise "Due to accessrestrictions,the vehicle-basedLARADS alongthe shorelines of IR Sites 1, 2 and32 or the former
will not be used alongthe shorelinesof IR Sites 1, 2 and32 or RadiologicalShackareaif accesspermits
the former RadiologicalShackarea." to "Due to access
restrictions,the vehicle-basedLARADS maynot be used along
the shorelinesof IR Sites 1, 2 and32 or the formerRadiological
Shackarea."

FCRF-002 Section 11.2, Vegetation Clearance, 3rdParagraph, 2nd Debris and vegetationalongthe coastal marginof IR Site 2
VegetationClearance sentence prohibit safe access by manliftto shoreline areasat IR Site 2 that
September 19,2006 Addthe following sentence"Clearanceof largedebrisand requirestaticsurveys in accordancewith the Final Radiological

vegetationusingheavy equipmentmaybe requiredalong areas Survey WorkPlan. Heavy equipmentwill be necessaryto clear
of coastalmarginIn the event manliftaccess for shoreline static largedebrisandvegetationalongthese areas of coastalmargin.
surveysis restricted."

Section 2.1, Vegetation Clearance, 4thParagraph, 2nd
sentence
Addthe following sentence"Clearance of largedebrisand
vegetationusingheavy equipmentmaybe requiredalongareas
of coastal margin In the event manlif_access for shoreline static
surveys is restricted.
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FIELD CHANGE REQUESTS

FCRF-003 Workplan calls for shoreline 10' static measurementsout to Section 7.3.3, 1stParagraph, 2nd sentence
Section7.3.3. StaticSurveys MeanLow Tide. This will createsubstantialcost\schedule Revise "A 10-footby 10-footgridwill be establishedalong the
Spetember20, 2006 impactsas the farthestshorelinerip-rap locationsplottedon a 10' shorelinefromthe endof theprevious surveyto the meanlow

by 10' positioninggrid will be below waterat certaintimesof tide elevation. "...to "A 10-footby 10-foot grid will be
the dayin accordancewith Alamedatidalprojections. TheNaI establishedalongthe shoreline fromthe end of the previous
detectorcapsuleused on the manliftwould be requiredto be surveyto the interfaceof the shorelinerip-rapwith watersedge."
submergedunderthe waterlinedependenton the meanlow tide
elevationat certaintimes of the survey workday. Gamma
attenuationby the seawaterwouldrequiretwo separatedatasets
forshorelineareasspecific to dataacquiredabovewateranda
datasetfor below watersurface.

FCRF-004 Section 7.1 Identification of Reference Areas Add the additionalsentencefollowing 2°dparagraph,1st
sentence:

Identificationof Reference "Shoreline rip-rapwithin the boundariesof IR Sites 1, 2 and32

Areas werebuilt fromvaryingnaturalandman-madematerials(i.e. BackgroundReferenceAreas andInstrumentReading Locations,
September27, 2006 concrete,granite,basalt, asphalt). Due to the heterogenous

natureof the material,selectionof additionalshoreline will be as-built to documentanyadditionalshorelinebackground
backgroundreferenceareasmaybe requiredto obtain referenceareas for the final project surveyreport following
representativebackgroundlevel measurements. Any additional completionof fieldwork.
referenceareaswill be establishedin collaborationwith the DON

priorto collecting background level data."
FCRF-005 To address commentsreceived from DHS and to evaluate Section 7.1, 2"dParagraph 1st sentence

Section 7.3.3 StaticSurveys effectivenessof rip-rapshielding. Addthe additionaltext to end of the section:
October30, 2006

"Place a 137Cssealedcheck sourcein an areaof rip-rapand
collect 10-secondstaticmeasurements,within six inches of the
shoreline(e.g., rip-rap) using the NaIdetectorat one foot
intervals to a distanceof 10 feet away from the check source.
Measureswill be takento ensure thatthe source is retrieved from
the rip-rap."
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FIELD CHANGE REQUESTS

FCRF-006 To address use of the specific gamma spectroscopy system Replace Appendix D-l, SOP -1 Gamma Spectroscopy System in
Appendix D-l, SOP -1 Gamma provided in accordance with the CTO 008 radiological survey the Final Survey Radiological Work Plan with Eberline Services

Spectroscopy System scope of work. Operating Procedure No. OP-09-10, Revision No. 1 (01/09/04),
Operation of the Gamma Spectroscopy System.

November 30, 2006

FCRF-007 Approve replacement of Final Sampling and Analysis Plan Replace text in Section 5.1, Analytical Methods, Water Samples
Section 5.1 Analytical Methods, Water Samples, with (for waste characterization purposes), firstbullet fromFinal Radiological Section

Work Plan, Appendix B, replacement of EPA Method 901.1 is with Method 903.1 as the • "Gamma spectroscopy by EPA Method 901.1 or equivalent"
method that should be used for confirmatory analysis for radium to

Final Sampling and Analysis in decontamination water.
Plan, Section 5.1 • "Gamma spectroscopy by EPA Method 903.1 or equivalent"

February 12, 2007

Notes:

AlIA - Activity HazardAnalysis
ATV - all-terrainvehicle
FCRF- Field ChangeRequest Form
IR - InstallationRestoration

LARADS- Laser-assistedRangingandDataSystem
mm- millimeter
Nal- sodiumiodine
SOP- standard operating procedure
TtEC-TetraTechEC, Inc.
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UXO WAIVER OF EXPLOSIVE SAFETY SUBMISSION
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DEPARTMENTOFTHENAVY

NAVALORDNANCESAFETY&SECURITYACTfVITYFARRAGUTHALLBLDGD-323
23STRAUSSAVENUE

INDIAN HEAD MD 2064D-5555

8O2O
Ser N539/663
24 Apr 06

From: Commanding Officer, Naval Ordnance Safety and Security
Activity

To: Director, Base Realignment and Closure Program Management
Office West

Subj: EXPLOSIVES SAFETY SUBMISSION WAIVER REQUEST FOR SITES 1
AND 2 AT (FORMER) NAVAL AIR STATION ALAMEDA, ALAMEDA,
CALIFORNIA

Ref: (a) E-mail TTECI Mr. L. Humphrey/NOSSA (N539) Mr. D.
Murray of 19 Apr 06 (w/encl)

(b) NOSSAINST 8020.15, Military Munitions response
Program Oversight of 8 Mar 04

(c) NAVSEA OP 5, Revision 7

i. The Naval Ordnance Safety and Security Activity (NOSSA)
reviewed the reference (a) request to waive the Explosives

Safety Submission (ESS) for the vegetation removal, radiological
survey of the shoreline areas and soil sampling at various
locations within Sites 1 and 2, and a surface search of the
small arms range berm. Based on the information presented in
reference (a), and on the ESS criteria in references (b) and
(c), NOSSA waives the requirement.

2. NOSSA understands that your operational risk/hazard
assessment of the proposed actions concluded the probability of
encountering Munitions and Explosives of Concern (MEC) is
negligible. NOSSA further understands that you are providing
Unexploded Ordnance (UXO) technician support asa conservative
measure, although not required for a negligible risk/hazard.

3. Avoid intentional physical contact with any MEC encountered
during the Site Inspection. If you should discover MEC,
however, note its type and location and request that the
responsible Explosive Ordnance Disposal (EOD) unit respond.
Then report the finding to NOSSA using Enclosure (I) of
reference (b).



o.

Subj: EXPLOSIVES SAFETY SUBMISSION WAIVER REQUEST FOR SITES 1
AND 2 AT (FORMER) NAVAL AIR STATION ALAMEDA, ALAMEDA,
CALIFORNIA

4. The NOSSA point of contact for this ESS waiver is Mr.
Douglas Murray, Who can be contacted at DSN 354-4450-or
commercial at 301-744-4450.

PAMELA G. CLEMENTS
By direction

Copy to:
CNO (N411; N45C)
NOSSA ESSOPAC (N5P)



NOSSAINST 8020.15

%.
REQUEST FOR NOSSA DETERMINATION THAT

EXPLOSIVES SAFETY SUBMISSION IS NOT REQUIRED

Instructions for use=

The Navy project manager or other cognizant official may request
NOSSA determination that an ESS is not required for a MRS and/or
MRA by completing the following. This, as a PDF fill-in form,
may be downloaded from https://intranet.nossa.navsea.navy.mil.

Date submi tted: I19April,2OO6 LI Supporting Te_atech£C,Inc.
EOD unit 1230 ColumbiaStreet,Suite

MRS/MRA IR Sites 1 and2, (former) and/or UXO 500, san Diego,CA 92110
identi fier : NavalAirStation contractor : POC:lanceHumphrey;619-
(activity, City Alameda,_ameda,CA 471-3519
and State)

P0C name and Ms.ClaudlaRichanJson POC phone, 61_532-0953(tel)

activity: BaseRealignmentand fax, e- 619-532-0995 (fax)
ClosureProgram mai 1 : Claudia.fichardson.ctr@navy.mil.
ManagementOfficeWest

Site history: The IR Site 1 landfillwas usedasa solid wastedisposalsitebetween1943 and1956,and
(brief ly des cribe anecdotalinformationIndicatesthat fired20ram projectilesfromaimraftguntestingwere

p as t s i t e use; buriednear thesmallarmsrangeon the site. A live,20mmprojectilewasencountereddiscuss why MEC near thesmallarmsrangeduringa radlologicalsurveyin1998,anda lateremergency
are known or removalactionrecovered335 high-explosive-filled20mm projectiles,andover14,000inert

suspected to be targetpractice(TP) rounds. Over300 additionalTP roundshavebeenlocatedduring

present ) subsequentprojectson IR Site 1, anda burialpitcontainingthoseroundsis knowntoexist
on the northwesternsideofthe smallarms rangebackstopberm. IR Site2 wasusedas a
landfillbetween1952 and 1978 and inertordnancewasreportedtohavebeenburied
there. A Time CriticalRemovalActionof an identified"Areaof Concern"withinIRSite2 in

2002 recoverednearly9,000 -20ramTP roundsandan inertAT/APlandmine.

MEC encountered or Since the completionof the IRSite 1 emergencyremovalactionin1998, only20ramTP
believed t o be projectiles (M99 typical)havebeen encountered(over300 of themin about3 visitsto the

present: identify site).AIIwererecoveradfntheareaimmedlatelynorthwestofthesmallarmsrange
quant ity, type / backstopberm that is situatedon thewestemcoastlineof the site.Basedonthe historyof
homeric lature, and the site,anticipate10 - 50, 20mmTP roundswillbe presentonthegroundsurfaceinthat
condition) area. No additionalMPPEH of any type has beenfoundin IRSite2 sincethe completion

of the removalactionthere and none is anticipatedto be encountered.

Proposed Planned activitiesincludethe vegetationremovalandradiologicalsurveyof theshoreline

operation: on both sites, and somesoilsampling(toa depthof 20 inches)at variouslocationswithin
(describe on-call thesites. A surfacesearch of the smallarmsrangeberm is plannedto remove20mmTP

Cons truc t i on projectilesthatare anticipatedto existthere, followedbya 100%visualinspectionof the

support or anomaly itemsby 2 UXOTechniciansto certify andverifytheir explosivesafety statusas=Safe",and
avoidance theirexplosivescontaminationcategoryas 5X. Properattestationand chainofcustody

activities ; documentswillbe establishedand maintainedin the projectfilesuntilthecompletionof

ident ify if additionalintrusivework on IR Site I planned to beginin October2006. An Explosives

operation i s Safety Submissionwillbe preparedfor that work. Anomalyavoidanceprocedureswillbe

encumbered by employedfor the soilsamplecollectionto ensureno subterraneanmetalexistsin theareas
existing ESQD arc) plannedforsampleremoval.

Enclosure (2)



NOSSAINST 8020.15A

Ri sk As s e s smen t A RiskAssessmentCode (RAC)of5, (Negligible),isassigned,basedon the20ramTP

Code from page 2 : 1 projectileas theMunitionwiththeGreatestFragmentationDistance(MGFD),a Mishap
ProbabilityCodeof D, (UnlikelytoOccur) anda HazardSeverityCode of IV, (Presentsa
MinimalThreat).

Risk/hazard assessment. All Navy activities must incorporate
the principles of operational risk management into all phases of
planning, operations, and training.2 This includes munitions
response actions taken by the Navy and its contractors. Since
waiving the requirement to submit an ESS carries with it
inherent risks, the Navy project manager or other cognizant
official submitting this request must evaluate those risks using
facts, prudence, experience, judgment, intuition, and
situational awareness. The table below can serve as a tool in
this assessment. Once obtained, transcribe the overall risk
assessment code to the front page of this enclosure.

Mishap.Probabiiity_
A B C D

I 1 1 2 3
Hazard IX 1 2 3 __

Severity 4 III 2 3 __ __
rv 3

Mishap Probability3: Hazard Severity4: Risk Assessment Codesl

A Likely to occur I May cause death 1 Critical } Highirmaediately IX May cause severe 2 Serious
B Probably will occur injury 3 Moderate
in time III May cause minor 4 Minor ]

C May occur in time injury 5 Negligible
D Unlikely to occur IV Presents a minimal

threat

A completed request may be submitted via:

• Fax: 301-744-6749 (DSN 354);

INote: NOSSA will only consider determining that an ESS is not required when
the Risk Assessment Codes are 4 (minor) or 5 (negligible).
2 See OPNAVINST 3500.39A, Operational Risk Management.
3 "Mishap Probability" is the probability that a hazard wil! result in a
mishap or loss_ based on an assessment of such factors as location exposure,
affected populations, experience, or previously established statistical
information.

4"Hazard Severity" is an assessment of the worst credible consequence that can
occur as a result of a hazard. Severity is defined by potential degree of
injury, illness, property damage, loss of assets, or effect on mission. The
combination of two or more hazards may increase the overall level of risk.

For the munitions encountered or believed to be present, consider themunitions and fuzing type and configuration,and its armed/unarmed status.

2 Enclosure (2)



NOSSAINST 8020.15

• E-mail: (call 301-744-4450 for e-mail address);
• Mail: COMMANDING OFFICER

NAVAL ORDNANCE SAFETY AND SECURITY ACTIVITY
ATTN: CODE N53
23 STRAUSS AVE, BLDG D327
INDIAN HEAD, MD20640-5555

Enclosure (2)
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BIOLOGICAL SURVEY SUMMARYREPORT
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l_ TETRATECH EC_INC.

INTER OFFICE CORRESPONDENCE

TO: Abram Eloskof, PjM CTO 008, RAC IV

FROM: Ken Hashagen, Senior TtEC Biologist

DATE: April 6, 2006

SUBJECT: InitialBiologicalSurvey, Shoreline oflR Sites 1 and 2, IR Site 32 and the former
RadiologicalShack area, former Naval Air Station Alameda

On 6 April 2006, I conducted a preliminary biological survey at Alameda Naval Air Station,
specifically areas IR 32, the shorelines of IR 1 and IR 2, and the former Radiological Shack
Area. Area 32 was walked in its entirety, and IR 1 and IR 2 walked from the shoreline to
approximately 20 yards inland, which included the former Radiological Shack area within IR

_€ Site 2.

Each survey wasconducted as a wandering transect, as opposed to a formal transect with a
certain length and/orwidth. With the wandering transect, I walked to each potential habitat
feature (rocks,trees or shrubs, or high grass) and examined it for nests, birds or mammals, or
other signs of biologicalactivity. Jennifer Dessort, TTECI, took photos of each nest found.

Observations

Area 32 - Area 32 was characterizedby short grass, indispersed with clumps of ice plant. Two
active Canada Goosenests were found. One was slightly outside Area 32, but right next to the
road accessingthe site.A Black Phoebe nest was found in a small concrete block building on
the site. Other paired Canada Geesewere on the site but had not yet begun to nest.

Area IR 1 - Area IR 1was characterizedby a rocky shoreline, extensive clumps of ice plant,
and storm debris. Severalactive Canada Goose nests were found in Area IR 1, on the
shoreline, in clumpsof ice plant. Eggs ranged from 4 to 8 eggs per nest. Black Phoebes and
Barn Swallowshad built nests inside the two small buildings on the site. Goose nests were
located in the iceplant, adjacentto the water. No nests were found in the trees or shrubs at this
time; nestinghas occurred in these areas in previous years.

Area IR 2 - AreaIR 2 was characterizedby a rocky shoreline, extensive clumps of ice plant, an
old, unused access road at sea level, and storm debris. Several active Canada Goose nests were

i_€ also found in Area IR 2.

Tetra Tech EC, lnc.
Proprietary Information



At least three pairs of Canada Geese had already hatched young this season,with broods of 2,
3, and 4 goslings observed. No other nests were found along the shoreline,althoughWestern
Gulls and Killdeer have nested in this area in the past.

The large trees near the entry gate and the location of the former RadiologicalShack area shack
were checked for nests and birds. House Finches were found in the trees,but no nests or
nesting activity were observed. Identification of these two types of trees is pending.

Comments
Canada Geese typically lay between 4 and 7 eggs. The female incubatesthe eggs for 25 to 30
days, with the young leaving the nest 1 or 2 days after hatching.

Killdeer lay 3 to 5 eggs in a very sketchy nest, right on the gravel on roads or the shoulder of
roads. Both the male and the female incubate the eggs for 24 to 28 days. Young leave the nest
shortly after hatching and are tended by the parents.

Westem Gulls lay 1 to 6 eggs and incubate them for 25 to 32 days. Young stay aroundthe nest
site for an additional 29 to 32 days.

House Finch lay 2 to 6 eggs and incubate them for 12to 14 days. Young stay in the nest for an
additional 11 to 19 days, fed by the parents.

The above species of birds may be nesting or are known to nest within the surveyareas.

Large, feral rabbits and black-tailed jack rabbits are also found on the site. Groundsquirrels
live in the ice plant and along the rocky shoreline.

Recommendations
Active nests should be buffered with stakes and flagging. The buffer should be established
around the nest at a distance of 100 feet from the nest. The buffered area shouldbe off limits

to all activity until the eggs have hatched and the young have left the nest. Each new nest,
when discovered, should also be buffered.

All workers on the site should be briefed on the birds, nests, life histories, and the reason for
the buffers.

Additional surveys may be conducted immediately prior to the start of work (24 to 48 hours),
and before work begins in any new area.

Tetra Tech EC, Inc.

Proprietary Information
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CHAIN-OF-CUSTODY AND LABORATORY ANALYTICAL REPORTS

E.1 SOIL RESULTS

E.2 DECONTAMINATION WATER RESULTS
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__, LABORATORIES, INC.

Dateof Report: 12/08/2006

LynnJefferson

Tetra Tech
1940E. DeereAve. Suite200
SantaAna, CA 92605
RE: Rad Survey
BC Lab Number: 0612230

Enclosedare the resultsof analysesfor samptesreceivedby the laboratoryon 11/21/0611:00.if you have any
questionsconcerningthis report, pleasefeel freeto contact me.

Sincerely,

Contact Pe)rs_: Molly I_leyers Authorized Signature

Client Service Rep

+.

All resultslisted inthis reportarefor the e×cl_ive use of thesubmitti.ngparty.BCLaboratories,inc. assum,'__0 responsibilityforreportalteration,separation,,detachmentorthirdpaW/interpretation+

4100 Atlas Court • Bakersfield, CA 93308 • (661) 327-49l _:• FAX (66 I) 327-1918 • www.bclabs.com



DISTRIBUTI

I !
]

[--] Same as above ReportDrinldng ! SampleDisposal SpecialReporting
Waters on State Form_ [] Relurnto Client Archive: [] WIP [] Raw Data

_N i Date
".lient"____.'T'_ Y]g'C'_ _ [] Yes o
,ddress:/'2--30 _D_814 _'TR-., _I"T_

"_ity: _[/_[ D ( _ 0 Send Copy to State of Relinquished ByCA?

_. "(-_/_ / AJ _ _ _ ("'_ _'-_ [] 3. Relinquished By Date 3. Received By Date

'0#:ira: _0_ 7 Yes ' I I
BCLaboratories,Inc. Ct.-Bakersfield, CA93308- 661.327.4911-Fax: 661.327.1918-www.bclabs.com

!
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iBe LABORATORIESINC. SAMPLE RECEIPT FORM nov.No.10 01121104 Page [ Of I --

Submission #: 0 _ *" l_-_7.-2jb Project Code: TB Batch #
• ;' ' .......... "'' - '...... i'

SHIPPING INFORMATION SHIPPING CONTAINER

Federal Express _E_ UPS I"1 Hand Delivery O Ice Chest _1_ None [3BC Lab Field Service [3 Other C] (Specify) Box 17 Other I-3ISpecify}

, =±,=,,, , .... '; ..... :...... :,'......... ......... . , , , _;

Refrigerant: Ice__ 81ueIce 17 None D Other 13 Comments:

Custody Seals: Ice Chest [] Containers 13 None_ Comments:
l.ot=ct? Yo.= D No I_ Inp,cI? Yes 0 No _

.All,samplesreceived? Yes_i_d' NoO All samplescontainersIntact? Y_ No O Oescdptionl=!match,G.oc? Yes/J_L"No [3
cocRecei.ed c,.,,o__" Oat..lm.t
YES I"1NO Temperaturei _'C Container I_-_. __.Y_Thermometer 117:l_J5_ Analyst Init _ (_=

, ,' ;i i , m ' |

I . SA,,=_,,!,._. s .....
S.M,._co.T._.s .......I , , I , I 4 ! , I , I ' I a I • I ,0--

OT GENERAL MINERAL/GENERAL PHYSICAL

PT PE UNPRESERVED

OT INORGANIC CHEMICAL METALS
im lq J_ i

PT INORGANIC CHEMICAL METALS .......... ...... /_

PT _YANIDE

FT,_I,TROGEN FORMS

PT TOTAL SULFIDE_,I ,i " ........................................

Zoz. NITI_t.TE [ NITRITE

10@mlTOTAL ORGANIC CARBON

_)T TOX ........... .

FT CHEMICAL OXYGEN DEMAN.D

PIA PHENOLICS

1O=l VOA VIAL TRAV, EL BLANK _ "_1OralVOA VIAL f"X € I _ , , t € J , t ,

iOT EPA 413.1, 4 IJ.2, 418.1

,PT.o.voR ...
R_DiOLOGICAL

BACTERIOLOGICAL

40 ml VOA VIAL- S04

OT EPA 50,8/60818080 , , , ,, -
......... o ....

OT EPA 515.1/8150

OT EPA 525

0T I£PA 515 TRAVEL BLANK

I00ml EPA 547

100ml EPA S31.I

or _eXs4s
IOT EPA 549

IOT EPA 632

lOTErAsoIsM

OT OAIOC ....

I

s oz. JAR "_"_" _l_., r
32OZ. JAR

' " ,, ,, t

SOIL SLEEVE .....................

PCB VIAL

PLASTIC ,BAG ........... _ .........

_E,RROUS IRON ,,

_r _CORE i i i,i,

" ,_.ornment s:

iH:tOOC_;tWP00\LA0 COCS_FORMS\$AMREC_WPI
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_ LABORATORIES, INC.

TetraTech Project: Rad Survey
1940E. Deere Ave.Suite200 ProjectNumber: Rad Survey
SantaAna CA,92605 ProjectManager: LynnJefferson Reported: 12/08/0616:23

Laboratory / Client Sample Cross Reference
I Laboratory Sample

Client Information

0612230-01 COCNumber: 28865 ReceiveDate: 11/21106i 1:00
ProjectNumber: -- SamplingDate: 11/18/0614:22
SamplingLocation: -- SampleDepth: --
SamplingPoint: 08-ST-019 SampleMatrix: Water
SampledBy: J. Dessort

0612230-02 COC Number: 28865 ReceiveDate: 11/21/0611:00

Project Number: -- SamplingDate: 11/18/0614:34
Sampling Location: -- SampleDepth:
Sampling Point: 08-ST-020 SampleMatrix: Water
Sampled By: J. Dessort

0612230-03 COC Number: 28865 ReceiveDate: 11t21/0611:00
Project Number: m SamplingDate: ] 1/18/0614:38
Sampling Location: -- SampleDepth: --
Sampling Point: 08-ST-021 SampleMatrix: Water
Sampled By: J. Dessort

0612230-04 COCNumber: 28865 ReceiveDate: 11/21/0611:00
Project Number -- SamplingDate: 11/18/0614:47

SamplingLocation: -- SampleDepth: -- 1
SamplingPoint: 08-ST-022 SampleMatrix: Water
Sampled By: J. Dessort

0612230-05 COC Number: 28865 ReceiveDate: 11/21/06!1:00
Project Number: -- SamplingDate: 11/18/0614:55
Sampling Location: -- SampleDepth: ---
Sampling Point_ 08-ST-023 SampleMatrix: Water
Sampled By: J. Dessort

I

BC Laboratories Theresultsin thisreportapp_ to thesamplesanalyzedinaccordancewiththechainofcustodydocumenLThisanalyticalreportmustbereproducedin itsentirety.

All results listed inthis repon are fortheexclusiveuseof the submittingparty.Be Laboratories,Inc. assumesnoresponsibilityfor report atteratiort,separatioln,,detachmentor thirdparty inteq3retatiota.

4100 Atlas Court • Bakersfield, CA 93308 • (66 ] ) 327-49 ] :I, FAX(661) 327-1918 • www.bclabs.com PageI of31
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_ LABORATORIES, INC.

Tetra Tech Project: Rad Survey

1940 E, Deere Ave. Suite 200 Project Number: Rad Survey
Santa AriaCA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Volatile Organic Analysis (EPA Method 8260)

BCL Sample ID: 0612230-0.1 tClientSample Name: 08-ST-019,11/18/2006 2:22:00PM,J,Dessort' ; Prep Run lnstru- QC MB Lab

IConstituent Result Units PQL MDL Method Date Date/Time Analyst mentID Dilution BatchID Bias Quals

Benzene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

Bromobenzene ND ug/L 5.0 EPA-8260 12/04/06 12/04/0617:36 TLF MS-V4 10 BPL0082 ND S05

Bromochloromethane ND uglL 5.0 EPA-8260 12/04/06 12/04/0617:36 TLF MS-V4 10 BPL0082 ND S05

Bromodichloromethane ND ug/L 5.0 EPA-8260 12/04106 12/0410617:36 TLF MS-V4 10 BPL0082 ND 805

Bromoform ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

Br0m0meihane ND uglL 10 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL008-'2-----IqD ......... Vll. S05

n-Butylbenzene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05.....

sec-Butylbenzene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

tert-Butyibenzene ND uglL 5.0 EPA-8260 12/04106 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

Ca_ontetrachlofide ND uglL 5.0 EPA-8260 12/04/06 12/0410617:36 TLF MS-V4 10 B--1_-1_008_2.... N[) ........ S05 =

Chlorobenzene ND ug/L 5.0 EPA-8260 12/04106 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

Chloroethane ND ug/L 5.0 EPA-8260 12/04106 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

Chloroform ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND 805

Chloromethane ND ug/L 5.0 EPA-8260 12/04106 12/04/06 17:36 TLF MSoV4 10 BPL0082 ND S05

2-Chlorotoluene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

4-Chlorotoluene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL00_2 ND 805

Dibromochloromethane ND uglL 5.0 EPA-8260 12/04/06 12/0410617:36 TLF MS-V4 10 BPL0082 ND S05

1,2-Dibromo-3-chloropropane ND ug/L 10 EPA-8260 12/04/06 12/04/0617:36 TLF MSoV4 10 BPL0082 ND S05

1,2-Dibromoethane ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

Dlbr0momethane ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17;36 TLF MS-V4 10 --B-P/-0=082--- - N0- ......... S05 -

1,2-Dichlorobenzene ND uglL 5.0 EPA-8260 12/04106 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

1,3-Dichlorobenzene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

1,4-Dichlorobenzene ND uglL 5.0 EPA-8260 12/04106 12/04/06 17;36 TLF MS-V4 10 BPL0082 ND S05
J

BCLaboratories 7_eresults in this reportapply tothe samples analyzedin accordancewith the chain ofcustodydocument, This analytical report mu_t be reproducedin its entirety.

Allresultslis_l inthisreportarcfortheexclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumesnormponsibility{'orreportalteration,separation,,detachmentorthirdpartyinterpretation.
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( (LABORATORIES, INC.

Tetra Tech Project: Rad Survey

1940 iS. Deere Ave. Suite 200 Project Number: Rad Survey
Santa Ana CA, 92605 Project Manager: Lynn Jefferson Reported: I2/08/06 16:23

Volatile Organic Analysis (EPA Method 8260)
BCL Sample ID: 0612230-0+! ] ClientSample Name: 08-ST-019,11/18/2006 2:22:00PM,J. Dessert I

Prep Run Instru- QC MB Lab IConstituent Result Units PQL MDL Method Date Date/Time Analyst mentID Dilution Batch ID Bias Qual$

Dichlorodifluoromethane ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

1,1-Dichloroethane ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

1,2-Dichloroethane ND ug/L 5.0 EPA-8260 12/04/06 12/0410617:36 TLF MS-V4 10 BPL0082 ND S05

l,l-Dichloroethene ND ug/L 5.0 EPA-6260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

cis-l,2-Dichloroethene ND uglL 5.0 EPA-8260 12/04/06 12/0410617:36 TLF MS-V4 10 BPL0082 ND S05

trans-t,2-Dichloroethene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

1,2-Dichloropropane ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 110 BPL0062 ND S05

1,3-Dichloropropane ND ug/L 5.0 EPA-6260 12/04/06 12/04/06 17:36 TLF MS-V4 .10 BPL0082 ND S05

2,2-Dichloropmpane ND ug/L 5.0 EPA-8260 12/04/06 12/0410617:36 TLF MS-V4 10 BPL0082 ND SO5

1,1-Dichloropropene ND uglL 5.0 EPA-6260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

cis-l,3-Dichloropropene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

trans-1,3-Dichloropropene ND uglL 5.0 EPA-6260 12/04/06 12/04/06 17":36 TLF MS-V4 10 BPL0062 ND S05

Ethylbenzene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0062 ND S05

Hexachlorobutadiene ND . uglL 5.0 EPA-6260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL00B2 ND S05
........... . ....

[sopropylbenzene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0062 ND S05

p-lsopropyltoluene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0062 ND S05
t

Methylenechloride ND ug/L 10 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL00B2 ND S05

Methylt-butylether ND ugtL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 .10 BPL6082 NU S05

Naphthalene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17;36 TLF MS-V4 !10 BPL0062 ND Vll, S05

n-Propylbenzene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPLO062 -IqD ..........S'05....

Styrene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0062 ND........... S-05......

1,1,1,2-Tetrachloroethane ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 :10 BPL0082 ND S05

1,1,2,2-Tetrachloroethane ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

J

P

BC Laboratories Theresultsin this reportapply to the samplesanalyzed inaccordancewith the chain of custodydocument.This analytical reportmust be reproduced in its entireOJ.
All resultslistedinthisreportarefortheexclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumesnoresponsibilit7 forreportalteration,separation,,detachmentorthirdpartyinterpretation.
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( ( (
__, LABORATORIES, INC.

Tetra Tech Project: Rad Survey
1940 E. Deere Ave. Suite 200 ProjectNumber: Rod Survey

Santa AriaCA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Volatile Organic Analysis (EPA Method 8260)

BCL Sample ID: 0612230-0.1 I ClientSample Name: 08-ST-019,11/18/2006 2:22:00PM,J.Dessort• Prep Run Instru- QC MB Lab

IConstituent Result Units PQL: MDL Method Date Date/Time Analyst mentlD Dilution Batch ID Bias Quals
Tetrachloroethene ND ug/L 5.0 EPA-8260 12/04106 t2/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

Toluene ND ug/L 5.0 : EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

1,2,3-Trichlorobenzene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

1,2,4-Trichlorobenzene ND ug/L 5.0 EPA-8260 12/04106 12/04/06 17:35 TLF MS-V4 10 BPL0082 ND .....S05.......

1,1,1-Trichloroethane ND ug/L 5.0 EPA-6260 12/04106 12/04/06 17:36 TLF MS-V4 10 BPL0062 ND S05

l.l,2-Tdchloroethane ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

Trichloroethene ND ug/L 5.0 EPA-8260 12/04/06 12/04106I7:36 TLF MS-V4 10 BPL0082 ND S05

Tdcl_toio_,_tomettaane ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND -SO5-

1,2,3.Triehloropropane ND ug/L 10 EPA-8260 12/04106 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

1,1,2-Trichloro-l,2,2-trifluoroethane ND uglL 5.0 EPA-8260 12/04106 12/04/06 17:36 TLF MS-V4 10 BPL0062 ND 805

1,2,4-Tdmethylbenzene ND ug/L 5.0 EPA-6260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

1,3,5-Tdmethylbenzene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

Vinylchloride ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

TotalXylenes ND ug/L 10 EPA-6260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082 ND S05

p- & m-Xylenes ND ug/L 5.0 EPA-8260 12/04/06 12/0410617:36 TLF MS-V4 10 BPL0082 ND S05

o-Xylene ND ug/L 6.0 EPA-8260 12/04/06 12/0410617:36 TLF MS-V4 10 BPL0082 ND S05

........... 0_1,2-Dichloroethane-d4(Surrogate) 117 % 76- 114 (LCL- UCL) EPA-8260 12/04/06 12/0410617:36 TLF MS-V4 10 BPL0 2......................... S(_9"_k

Toluene-d8(Surrogate) 100 % 88 - t10 (LCL- UCL) EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082

4-Bromofluorobenzene(Surrogate) 89.5 % 86- 115 (LCL- UCL) EPA-8260 12/04/06 12/04/06 17:36 TLF MS-V4 10 BPL0082

b

BCLaboratories The resultsin this report'applyto the samples analyzedin accordancewith the chain ofcustodydocument. Thisanalytical reportmust be reproduced in its entirety.

Allresultslistedinthisreportarefortheexelusiv¢useof thesubmittingparty.BCLaboratories,Inc.assumesnoresponsibilityforreportalteration,separation,,detaehrnentor thirdpartyinterpretation.
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( ( (
_ LABORATORIES, INC.

Tetra Tech Project: Rad Survey
1940 E. Deere Ave. Suite 200 : ProJectNumber: Rad Survey

SantaAna CA, 92605 ProJectManager:LynnJefferson Reporl©d:12/0810616:23

Base Neutral and Acid Extractables Organic Analysis (EPA Method 8270C)
BCL Sample ID: 0612230-02 I ClientSample Name: 08-ST-020,11/18/2006 2:34:00PM,J. Dessort I

! Prep Run Instru- QC MB Lab tConstituent Result Units PQL MDL Method ,Date Daterrime Analyst merit ID Dilution BatchID Bias Quals

Acenaphthene ND ug/L 40 _ EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

Acenaphthylene ND ug/L 40 EPA-8270C11/22/06 1112910622'.07 SKC MS-B1 20 BPK1678 ND A11

Aidrin ND ug/L 40 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND A11

Aniline ND ug/L 100 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

Anthracene ND uglL 40 EPA-8270C11122/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND A11

Benzidine....................... ND ug/L 400 EPA-8270C11/22/06 1112910622:07 SKC US-B1 20 BPK1'678 NO ........ Ali .....

Benzo[a]anthracene ND uglL 40 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND Al1_

Benzo[b]ftuoranthene ND ug/L 40 EPA-8270C11122/06 11/29/0622:07 SKC MS-B1 20 13PK1676 ND A11

Benzo[k]f[uoranthene ND ug/L 40 EPA-8270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1676 ND All

Benzo[a]pyrene ND ugh- 40 EPA-8270C11122/06 11/29/0622:07 SKC MS-B1 20 BPK1678 ND A11

Benzo[g,h,i]perylene ND ug/L 40 EPA-8270C11/22/06 11/2910622:07 SKC MS-B1 20 BPK1678 ND All,V11

Benzoicacid ND ug/L 200 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

Benzylalcohol ND uglL 40 EPA-8270C 11/22/06 11/29/0622:07 SKC MS-B1 20 BPK1678 ND All

Benzyibutyiphti_aiate-.................... ND uglL 40 EPA-8270C 11/22/06 11f29/0622:07 SKC MS-B1 20 BPK1678 ND A1-i -

aipha:Bl_(_..................................................... NO ug/L 40 EPA-8270C 111221061112910622:07 SKC MS-B1 20 BPK167;8...... No-- - Ali

beta-BHC ND uglL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20 BPKlfi78 ND All
L .................................

delta-BHC ND ug/L 40 EPA-8270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND A11.V11

gamma-BHC(Lindane} ND ug/L 40 EPA-8270C11122/06 11/29/06 22:07 SKC MS-B1 20 BPK1676 ND All

bis(2-Chloroethoxy)rnethane ND ug/L 40 EPA-8270C11/22/06 11/29/0622:07 SKC MS-B1 20 BPK1678 ND Ali

bis(2-Chloroethyl)ether ND ug/L 40 EPA-8270C11/22/06 1112910522:07 SKC MS-B1 20 BPK1678 ND All

bis(2-Chloroisopropyl)ether ND ug/L 40 EPA-8270C 11/22/06 11/29/0622:07 SKC MS-B1 20 BPK1678 ND A11

bis(2-Ethylhexyl)phthalate ND ug/L 100 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND A11

4-Bromophenylphenylether ND uglL 40 EPA-8270C 11/22/06 1112910622:07 SKC MS-_B_-- ..... =20---BP--K16-78---'--N-D-- ........... AI_- ........

p

BC Laboratories The resultsin thisreporiapply to the _amplesanalyzedin accordancewith the chain of custody document.This analytical report m=utbe reproducedin itsentirety.

Allresu[tslistedinthisreportarcforth,'exclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumesnoresponsibilityforreporta|t¢ration,._paration,,detachraen!orthirdpartyinterp=tation.
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__. LABORATORIES, INC.

Tetra Tech Project: Rad Survey

1940 E, Deere Ave. Suite 200 Project Number: Rad Survey
Santa Ana CA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Base Neutraland Acid ExtractablesOrganicAnalysis(EPAMethod 8270C)

[BCLSampleIo: 0612230"02 IClientSampleName: 08"ST'020'11/18/2006 2:34:00PM'J"Dess°rtPrep Run lnstru- QC MB lab IIConstituent Result Units PQL MDL Method Date Date/Time Analyst ment lD Dilution Batch lD Bias Quals
4-Chloroaniline ND ug/L 40 EPA-6270C 11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

2-Chloronaphthalene ND ug/L 40 EPA-8270C 11/22/06 1112910622:07 BKC MS-B1 20 BPK1678 ND All

4-Chlorophenylpheny]ether ND ug/L 40 EPA-6270C 11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND All

Chrysene ND uglL 40 EPA-8270C 11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND ......A11....

4,4'---I_DD................. ND uglL 40 EPA-8270C 11122/06 11/2910622:07 SKC MS-B1 20 BPK1678 ND ..... AI;t .....

4,4'-DDE ND uglL 60 EPA-8270C 11122/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

4,4'-DDT ND uglL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND A11

Dibenzo[a,h]anthracene NO ug/L 60 EPA-8270C 11/22/06 11129/0622:07 SKC MS-B1 20 BPK1678 ND A11,Vl 1

Dibenzofuran ND ug/L 40 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

1,2-Dichlorobenzene ND uglL 40 EPA-8270C11/22/06 11129/0622:07 SKC MS-B1 20 BPK1678 ND All

1,3-Dichlorobenzene ND ug/L 40 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

1,4-Dichlorobenzene ND ug/l_ 40 EPA-8270C11/22/06 11129/0622:07 SKC MS-B1 20 BPK1678 ND All

3_3-Dichlorobenzidine ND ug/L 200 : EPA-8270C111221061112910622:07 SKC MS-B1 2()...........-BPt_1678..... ND ......... A11.........

Dieldrin ND ug/L 60 EPA-8270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND All

Diethy]phthalate 68 ug/L 40 EPA-8270C 11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

Dimethylphthalate ND ug/L 40 EPA-8270C 11!22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All
,j

Di-n-butylphthalate ND ug/L 40 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND A11

2,4-Dinitrotoluene ND ug/L 40 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND A11

2,6-Dinltrotoluene ND ug/L 40 EPA-8270C11/22/06 11/29/0622:07 SKC MS-B1 20 BPK1678 ND All

Di-n-octylphthalate ND uglL 40 EPA-8270C11/22/06 11/2910622:07 SKC MS-B1 20 BPK1678 ......N-D-...............All- .........

1,2-Diphenylhydrazine ND uglL 40 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND A11

Endosulfanl ND ug/L 200 EPA-8270C11122/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

End0sulfan li............................ ND ug/L 200 EPA-8270C 11/22/06 1112910622:07 SKC MS-B1 20 BPK1678..... NE)-.................A1i ....

J

BCLaboratories Theresultsin this repor/appty to the samples analyzedin accordancewiththe chain of custodydocument,This analytical reportmust be reproduced in itsentire@,

Allresultslistedinthisreportarefortheexelusiv_useofthesubmittingpart),.B¢ Laboratories,Inc.assumes¢toresponsibilityforreportalteration,sepaxadon,detachmentorthirdpartyinterpretation.
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_ LABORATORIES, INC.

Tetra Teeh Project: Rad Survey
1940 E. Deere Ave. Suite 200 Project Number: Rad Survey

Santa Ana CA, 92605 Project Manager: Lynn Jefferson Reported: t2108106 16:23

BaseNeutralandAcid ExtractablesOrganicAnalysis(EPA Method8270C)
BCL Sample ID: 0612230-02 I Client Sample Name: 08-ST-020,11/18/2006 2:34:00PM,J. Dessert

Prep Run Instru- QC MB Lab

Constituent Result Units PQL MDL Method Date Date/Time Analyst merit ID Dilution Batch ID Bias Quals

Endosulfansulfate ND ug/L 60 EPA-8270C 1112210611/29/0622:07 SKC MS-B1 20 BPK1678 ND A11

Endrin ND ug/L 40 EPA-8270C 11/22/06 11/29/0622:07 SKC MS-B1 .20 BPK1678 ND A11

Endrinaldehyde ND ug/L 200 EPA-8270C 11/22/06 11/2910622:07 SKC MS-B1 20 BPK1676 ND A11

Fluoranthene ND ug/L 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 .20 BPK1678 ND All

Fluorene ND ug/L 40 EPA-8270C 11122/06 11/29/0622:07 SKC MS-BI 20 BPK1678 ND All

Heptachlor ND ug/L 40 EPA-8270C 11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND A11

Heptachlorepoxide ND ug/L 40 EPA-6270C 11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND A11

Hexachlorobenzene ND ug/L 40 EPA-8270C11/22/06 11/2910622:07 SKC MS-B1 20 BPK1678 ND A11

Hexachlorobutadiene ND ug/L 40 EPA-8270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND A11

Hexachlomcyctopentadiene ND ug/L 40 EPA-6270C 11/22/06 11/2910622;07 SKC MS-B1 20 BPK1678 ND A11

Hexachloroethane ND ug/L 40 EPA-8270C 11122/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND A11

ind-enoi:Ly-i:3_cqpy;ene............ ND ugtL 40 EPA-6270C 11/22/06 11/2910622:07 SKC MS-B1 20 BPK1678 ND-...........All, Vll

Isophorone ND ug/L 40 EPA-8270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND All

2-Methylnaphthalene ND uglL 40 EPA-8270C11122/06 11/2910622:07 SKC MS-B1 20 BI_Ki6-78"........ N=I3-............ Ail

Naphthalene ND ug/L 40 EPA-8270C11/22/06 11/29!06 22:07 SKC MS-B1 20 BPK1678 ND All

2-Naphthylamine..... ND uglL 400 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1676 ND All Vll
2-Nitroaniline ND uglL 40 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND A11

3-Nitroaniline ND uglL 40 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

4-Nitroaniline ND ug/L 100 EPA-8270C11/22/06 11/2910622:07 SKC MS-B1 20 BPK1678 ND All

Nitrobenzene ND ug/L 40 EPA-8270C11122/06 1112910622:07 SKC MS-B1 120 BPK1678 ND All

N-Nitr0Soclimethyla-min-e................ ND ug/L 40 EPA-8270C11/22/06 11/29/0622:07 SKC MS-B1 120 BPK1678 ND .................Aii ....
........................ i ..........................

N-Nitrosodi-N-propylamine ND ug/L 40 EPA-8270C11/22/06 11/29/0622:07 SKC MS-B1 20 BPK1678 ND All

N.Nitrosodiphenylamine ND uglL 40 EPA-8270C11/22/06 11/29/0622:07 SKC MS-B1 20 8PK1678 ND A11

I

BCLaboratories TheresultsIn this reportapply to thesamples analyzed inaccordancewith the chain of custodydocument.This analytical report must be reproduced in its entirety.

Allresultslistedinthisreportarefortheexclusiveuseof thesubmittingparty.BCLaboratories,Inc.assumesno responsibilityforreportalteration,separation],,detachmentor thirdpartyinterpretation,
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LABORATORIES, INC.

Tetra Tech Project: Rad Survey

1940 E. Deere Ave. Suite 200 ProjectNumber: Rod Survey
Santa AriaCA, 92605 Project Manager: Lynn Jefferson Reported: 12/08106 16:23

Base Neutral and Acid Extractables Organic Analysis (EPA Method 8270C)

[.BCLS.ampIeID: 0612230-02 I Client Sample Name: 08-ST-020, I1/18/2006 2:34:00PM, J.DessOrtprepRun ,nstru- QC MB Lab IIConstituent Result Units PQL MDL Method Date Date/Time Analyst ment ID Dilution Batch ID Bias Quals
Phenanthrene ND uglL 40 EPA-6270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND All

Pyrene ND ug/L 40 EPA-8270C 11122/06 11/29/06 22:07 SKC MS-B1 20 BPK1676 ND - All

! ,2,4-Trich[orobenzene ND ug/L 40 EPA-6270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPKI678 ND All

4-Chloro-3-methylphenol ND uglL 100 EPA-6270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1676 ND A11

2-Chlorophenol ND ug/L 40 EPA-8270C11122/06 11t29/0622:07 SKC MS-B1 20 BPK1676 ND A11

2,4-Dichlorophenol ND uglL 40 EPA-6270C11122/06 1112910622:07 SKC MS-B1 20 BPK1676 ND All

2,4-Dimethylphenol ND ug/L 40 EPA-6270C11/22/06 1112910622:07 SKC MS-B1 20 BPK1678 ND All

4,6-Dinitro-2-methylphenol ND ug/L 200 EPA-6270C11/22/06 11/29/0622:07 SKC MS-B1 20 BPK1678 ND A11

2,4-Dinitrophenol ND uglL 200 EPA-8270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND All

2-Methylphenol ND ug/L 40 EPA-6270C11/22/06 11/29/06 22:07 SKC MS.B1 20 BPK1678 ND A11

3-& 4-Methylphenol ND ug/L 40 EPA-6270C1112210611/29/06 22:07 SKC MS-B1 20 BPK1678 ND A11

2.N_ropi_enoi-......................... ND uglL 40 EPA-8270C11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 ND A11

4-Nitmphenol ND ug/L 40 EPA-8270C11/22/06 11/29t06 22:07 8KG MS-B1 20 BPK1678 ND All

Pentach[orophenol ND ug/L 200 EPA-8270C11/22/06 1112910622:07 SKC MS-B1 20 BPKI678 ND A11

Phenol ND ug/L 40 EPA-8270C11/22/06 11/2910622:07 SKC MS-B1 20 BPKt678 ND All

2,4,5:l'tichiorophenol ND ug/L 100 EPA-6270C 11/22/06 11/29/0622:07 SKC MS-B1 20 BPKI_78 ND All

2,4,6-Tdchlorophenol ND ug/L 100 EPA-8270C11/22/06 11/29/0622:07 SKC MS-B1 20 BPK1678 ND All

2-Fluorophenol(Surrogate) 22.3 % 28- 87 (LCL- UCL} EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1676 A11, S09

Phenol-d5(Surrogate) 17.6 % 16 - 55 (_CL- UCL) EPA--8270C11/22/06 11/2910622:07 SKC MS-B1 20 BPK1676 A11,S09

Nitrobenzerte-d5(Surrogate) 38.0 % 40 - 121 (LCL-UCL) EPA-8270C 14/22/06 1112910622:07 SKC MS-B1 20 BPK1678 A11,S09

2-Fluorobiphenyl(Surrogate) 42.4 % 42 - 128 (LCL- UCL) " EPA-6270C 11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 A11

21,_i6-Tril3romoPhenoi=(,suirogatei...... 37,9 % 44-137 (LCL-UCL) EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 .............. Al11S09
........................ _........................... 4 ................

p-Terphenyl-d14(Surrogate) 24.4 % 43- 154 !LCL- UCL) EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20 BPK1678 All, S09

BCLaboratories The resultsin thisreportapply to the samples analyzedin accordancewith the chain of custodydocument This analytical report must be reproducedm its entirety.

Arttesuttslistedit_thisreport_€ fortheexclusiveuseofthesubmittingparty.BCLaboratories,Inc.assum_noresponsibilityforreportalteration,separation,,detachm_torthirdpattyimerpretation.

4100Atlas Court • Bakersfield,CA9330.,8• (661) 327-491;. FAX(66t) 327-1918• www.l_clabscom Page8of31
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__. LABORATORIES, INC.

Tetra Teeh Project: Rad Survey

1940 E. Deer¢ Ave. Suite 200 Project Number: Rad Survey
Santa Ana CA.,92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Organochlorine Pesticides (EPA Method 8081)

[BCLSamplelD: 0612230-03 I ClientSampleName: 08"ST'021'11/18/20062:38:00PM'J'Dess°rt: Prep Run ,nstru. QC MB "' Lab I]Constituent Result Units PQL MDL Method Date Date/Time Analyst mentlD Dilution BatchlD Bias Quals
!

Aldrin ND ug/L 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197

alpha-BHC ND ug/L 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197

beta-BHC ND ug/L 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197

delta-BHC ND uglL 0.10 EPA-8081 tl/21106 12/0510603:07 hks GC-1 20 BPL0197

gamma-BHC(Lindane) ND ug/L 0.10 EPA-8081 11/21106 12/0510603:07 hks GC-1 20 BPL0197

Chlordane(Technical) ND ug/L 10 " EPA-8081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197

4,4'-DDD ND ug/L 0.10 • EPA-.8081 1112110612/05/06 03:07 hks GC-1 20 BPL0197

4,4'-DDE ND ug/L 0.10 " EPA-8081 11/21106 12/0510603:07 hks GC-1 20 BPL0197

4,4'-DDT ND uglL 0.10 . EPA-8081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197

Dieldrin ND ug/L 0.10 EPA-6081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197

EndosulfanI ND ug/L 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks GC~I 20 BPL0197

EndosulfanII ND uglL 0,10 EPA-8081 11/21/06 12/05/0603:07 hks GC-1 20 BPL0197

Endosuifansulfate - ND ug/L 0.10 EPA-8081 11121106 12/05/06 03:07 hks GC-1 20 BPL0197

Endrin ND uglL 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197

Enddnaldehyde ND ug/L 0.20 EPA-6081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197

Heptachlor ND ug/L 0.10 EPA-8081 11121106t2/05/06 03:07 hks GC-1 20 BPL01i97
Heptachlorepoxide ND ug/L 0,10 EPA-8081 11/21/06 12/05/0603:07 hks GC-1 20 BPL0197

Methoxychlor ND uglL 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197

Toxaphene ND ug/L 40 EPA-8081 11121/06 12/05/06 03:07 hks GC-1 20 BPL0197 .......

TCMX (Surrogate) 52.5 % 54- 137 (LCL- UCL) EPA.8081 11/21/06 12/0510603:07 hks GC-1 20 BPL0197 S09

Dibutylchl0rendate(Surrogate) 22.2 % 50 - 153 (LCL- UCL) EPA-8081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197 S09

BC Laboratories 7"heresultsin this reportapply to the samples analyzedin accordancel¢tththe chain of custodydocument.Thls analytical reportmust be reproduced inits entirety.

Allresultslisledinthisreportarefortheexclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumesnoresponsibilityforreportalteration,sepm'atio_a,,detachmentor Ihirdpattyinterpretation.
4100 Atlas Court • Bakersfield, CA 93308 • (661 ) 327-491 _ * FAX (66 t) 327-1918 • www.belabs.com Page9 of 31



( ( ("
__. I..ABORATORIES, INC.

Tetra Tech Project: gad Survey

1940 E. Dcere Ave. Suite 200 Project Number: R.adSurvey

Santa Ana CA,92605 ProjectManager:LynnJefferson Reported: 12/08/06 16:23

PCB Analysis (EPA Method 8082)
BCL Sample ID: 0612230-0.4I Client Sample Name: 08-ST-022,11/18/2006 2:47:00PM,J. Dessort I

" Prep Run Instru- QC MB Lab IConstituent Result Units PQL MDL Method Date Date/Time Analyst ment ID Dilution Batch ID Bias Quals

PCB-1016 ND ug/L 4,0 _ EPA-8082 11122/06 12/06/0620:38 HKS GC-6 20 BPL0254 ND

PCB._1221...................... NO uglL 4.0 EPA-8082 11122/06 12/06/0620:38 HKS GC-6 20 BPL0254 ND

PCB.1232 ND uglL 4.0 EPA-8082 11/22/06 12/06/0620:38 HKS GC-6 20 BPL0254 ND

PCB-1242 ND ug/L 4.0 EPA-8082 11122/06 12/06/0620:38 HKS GC-6 20 BPL0254 ND

PCB-1248 ND ug/L 4.0 EPA-8082 tt/22/06 12/06/0620:38 HKS GC-6 20 BPL0254 ND

PCB-1254 ND uglL 4.0 EPA-8082 11/22/06 12/06/06 20:38 HKS GC-6 20 BPL0254 ND

PCB-1260 ND ug/L 4.0 EPA-8082 11/22/06 12/06/0620:38 HKS GC-6 20 BPL0254 ND

TotalPCB's(Summation) ND uglL 4.0 EPA-8082 11/22/06 12/06/0620:38 HKS GC-6 20 BPL0254 ND

Decachlorobiphenyl(Surrogate) 11.0 % 38- 135 (LCL- UCL) EPA-8082 11/22/06 12/06/0620:38 HKS GC-6 20 BPL0254 S09

J

BC Laboratories Theresults in thisreportapply to the samplesanalyzed in accordancewiththe chain of custodydocument.This analyticalreport must be reproduced in itsentirety.

Allresultslistedinthisreportarefortheexelusiv,"useofthesubmi!tingparty.BCLaboratories,Inc.assumesnoresponsibilityforreportalteration,separation,,detachmentor thirdpartyinterpretation.
4100AtlasCourt• Bakersfield,CA 93308 * (661) 32%491 ; - FAX (661) 327-1918 • www.belabs.com Page l0 of 3]
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__, LABORATORIES, INC.

Tetra Tech Project: Rad Survey

1940 E. Deer¢ Ave. Suite 200 Project Number: Red Survey

Santa Ana CA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Water Analysis (Metals)

]BCL Sa 'nl"p!e ID: 0612230-05 I client sample Name: 08"sT'023' 11/18/2006 2:55:00PM' J"Dess°rtPrep Run ,nstm- QC" MB Lab t[Constituent Result Units PQL MDL Method Date Date/Time Analyst merit ID Dilution Batch.ID Bias Quals

TotalAntimony ND ugll. 100 EPA-60t0B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND

TotalArsenic ND ug/L 50 EPA-6010B 11/22,'06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND

TotaIBarium 66 ug/L 10 EPA-60t0B 11/22/06 11/27/06 11:25 ARD PE-OP1 1 BPK1372 ND

TotaIBeryllium ND ug/L 10 EPA-6010B 11/22/06 11/27/05 11:26 ARD PE-OP1 1 BPK1372 ND

TotalCadmium 11 ug/L 10 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 I BPK1372 ND

TotalChromium 37 ug/L I0 EPA-6010B11/22/06 11/2710611:26 AP,D PE-OP1 1 BPK1372 ND ................

TotalCobalt ND uglL 50 EPA-6010B11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND

TotaiCopper 51 ug/L 10 ! EPA-6010B11122/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND

TotalLead 71 ug/L 50 I EPA-6010B11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND

T0t;iMrcu .................................................•.........................................................................................ND ug/L 0,20' EPA-7470A11130/06 12/01/06 11:45 PRA cETA-c1........1..............-B-P'K1"708 ND

Total Molybdenum ND ug/L 50 :. EPA-6010B11/22/06 11/27/06 11:26 ARD PE-OP1 "[ BPK1372 ND

Total Nickel 32 uglL 10 EPA-6010B1.1/22/06 11/27/06 11:26 ARD PE-OP1----T ........-BPK-'I372- ......_ID
......................................... _ ........

Total Selenium ND ug/L 100 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND

TotalSilver ND uglL 10 EPA-6010B11122/06 11127/0611:26 ARD PE-OP! 1 BPK1372 ND

TotalThallium ND ug/L 100 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND

TotalVanadium 22 uglL 10 EPA-60t0B 1112210611/27/06 11:26 ARD PE-OP1 1 BPK1372 ND

TotalZinc 380 uglL 50 EPA-6010B11/22/06 1"[/27/0611:26 ARD PE-OP1 1 BPK1372 ND

J

BC Laboratories The resultsin this reportapply to the samples analyzedin accordancewith the chain ofcustody document.Thisanalytical reportmust be reproduced in its entire_.

Allresultslistedinthisreportarefortheexclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumesnoresponsibilityforreportalteration,separation,,detachmentorthirdpartyinterpretation.
4100 Atlas Court • Bakersfield, CA 93308 • (661) 327-49t _ , FAX (661) 327-1918 • www.bclabs.com Page II of 31



lABORATORIES, INC.

Tetra Teeh Project: Rad Survey
1940 E. Deere Ave. Suite 200 Project Number: Rad Survey

Santa Aria CA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

PCB Analysis (EPA Method 8082)
Quality Control Report- Precision & Accuracy

Control Limits I
SOurce Source Spike Percent Percent

Constituent Batch ID QC Sample Type Sample ID Result Result Added Units RPD Recovery RRD RecoveryLab Quals
PCB-1260 BPL0254 MatrixSpike 0610676-08 ND 2.1330 2.5000 ug/L 85.3 40 - 141

MatrixSpikeDuplicate0610676-08 ND 2.1430 2.5000 ug/L 0.468 85.7 =30 40 - 141

Decachlorobiphenyl(Surrogate) BPL0254 MatrixSpike 0610676-08 ND 0.077000 0.10000 ug/L 77.0 38 - 135
MatrixSpikeDuplicate0610676.08 ND 0.083000 0,10000 ug/L 83.0 38 - 135

BC Laboratories The resultsin thisreport'applyto the samples analyzedin accordance_ith the chain of custodydocument,This analyticalreport must be reproduced in its entirety.

Allresultslistedinthisreportarefortheexclusiveuseofth,"submittingparty.BCLaboratories,Inc.assumesr,oresponsibilityforreportalteration,separation,,detachmentor thirdpartyinterpretation.

4100 Atlas Court • Bakersfield, CA 93308 • (661) 327-491 _:-- FAX (661) 327-1918 • www._clabs.com Page 12of 31
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_ LABORATORIES, iNC.

TetraTcch Project: R.adSurvey
1940 E. Deere Ave. Suite 200 Project Number: Rad Survey

Santa AriaCA, 92605 Project Manager: LynnJefferson Reported: ] 2/08/06 16:23

Volatile Organic Analysis (EPAMethod 8260)
Quality Control Report - Precision &Accuracy

Control Limits ]
Source Source Spike Percent Percent

;onstituent Batch ID QC Sample Type Sample ID Result Result Added Units RPD Recovery RPD Recovery Lab Quals
Benzene BPL0082 MatrixSpike 0612554-01 ND 32.080 25.000 ug/L 128 70 - 130

MatrixSp_e Duplicate0612554-01 ND 31.050 25.000 ug/L 3.17 124 20 70 - 130

Bromodichloromethane BPL0082 MatrixSpike 0612554-01 ND 24.840 25.000 ug/L 99.4 70 - 130
MatrixSpikeDuplicate0612554-01 ND 22.450 25.000 ug/L 10.1 89.8 20 70 - 130

Chlombenzene BPL0082 MatrixSpike 0612554-01 ND 28.060 25.000 ug/L 112 70 - 130
MatrixSpikeDuplicate0612554-0I ND 26,420 25.000 ug/L 5.50 106 _ 20 70 - 130

Chlomethane BPL0082 MatrixSpike 0612554-01 ND 30.080 25.000 ug/L 120 70 - 130
MatrixSpikeDuplicate0612554-01 ND 29.330 25.000 ug/L 2.53 117 20 70 - 130

1,4-DiChlombenzene BPL0082 MatrixSpike 0612554-01 ND 25,110 25.000 ug/L 100 70 - 130

MatrixSpikeDuplicate0612554-01 ND 24,120 25.000 ug/L 3.56 96.5 20 70 - 130

1,1-Dichloroethane BPL0082 MatrixSpike 0612554-01 ND 31.700 25.000 ug/L 127 70 - 130
Matrix SpikeDuplicate0612554-01 ND 30,920 25.000 ug/L 2.3g 124 20 70 - 130

1,1-Dich[omethene BPL0082 MatrixSpike 0612554-01 ND 30,710 25.000 uglL 123 70 - 130
MatrixSpikeDuplicate0612554-01 ND 29.670 25.000 ug/L 3.31 119 20 70 - 130

Toluene BPL0082 MatrixSpike 0612554-01 0.28000 26.310 25.000 ug/L 104 70- 130
MatrixSpikeDupticate0612554-01 0.28000 24.640 25.000 ug/L 6.55 97.4 20 70 - 130

Trichloroethene BPL0082 MatrixSpike 0612554-01 ND 27,810 25.000 uglL 111 70 - 130
MatrixSpikeDuplicate0612554-01 ND 25,770 25.000 ug/L 7.48 103 20 70 - 130

li2-Dich/oroethane-d4(Surrogate) BPL0082 MatrixSpike 0612554-01 ND 9.4000 10.000 ug/L 94.0 [ .......... :/'6-_i14-.................

MatrixSpikeDuplicate0612554-01 ND 9.8500 10.000 ug/L 98.5 76 - 114

Toluene-d8(Surrogate) BPL0082 MatrixSpike 0612554-01 ND 9.7300 10.000 ug/L 97.3 88 - 110
MatrixSpikeDuplicate0612554-01 ND 9.5700 10.000 ug/L 95.7 88 - 110

4-Bromofluorobenzene(surr0gate) BPL0082 MatrixSpike 0612554-01 ND 9.2200 10.000 ug/L 92.2 86- 115
MatrixSpikeDuplicate0612554-01 ND 9.5200 10.000 ug/L 95.2 86 - 115

BC Laboratories Theresults inthis reportapply to the samples analyzed inaccordancewith the chain ofcvstody document. This analytical reportmust be reproduced in its entirety.

Allresultslistedinthisreportareforthcexclusiveuseof thesubraittingparty.BCLaboratories,Inc.assumc,snorespons_ilityforreportaitt,ralion,separation,,dctachraentorthirdpartyinterpretation.

• 4100 Atlas Court • Bakersfield, CA 93308 • (661) 327-491 _!• FAX (661) 327-1918 • www.bclabs.com Page 13of 3l
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___. LABORATORIES, INC.

Tetra Tcch Project: Rad Survey

1940 E. Deere Ave. Suite 200 Project Number: Rad Survey

SantaAna CA, 92605 ProjectManager:LynnJefferson Reported:12/0810616:23

BaseNeutraland Acid ExtractablesOrganicAnalysis(EPAMethod8270C)
Quality Control Report - Precision& Accuracy

i ' Control Limits
Source Source Spike 'Percent Percent

Constituent Batch ID QC Sample Type Sample ID Result Result Added Units RPD Recovery RPD RecoveryL_h Quals
Acenaphthene BPK1678 MatrixSpike 0610676-45 ND 64.288 80.000 ug/L _ 80.4 39 - 121

MatrixSpikeDuplicate0610676-45 ND 65,875 80.000 ug/L 2.09 : 82,1 22 39- 121

li4-Dichlorobenzene BPK1678 MatrixSpike 0610676-45 ND 60.617 80,000 uglL 75,8 31 - 108 .........
MatrixSpikeDuplicate0610676-45 ND 61.900 80.000 ug/L 2.09 77.4 22 31 - 106

2,4-Dinitrotoluene BPK1678 MatrixSpike 0610676-45 ND 70.312 80.000 ug/L 87,9 20 - 129

MatrixSpikeDuplicate0610676-45 ND 71,612 80.000 ug/L 1.80 : 89.5 = 21 20 - 129

Hexachlorobenzene BPK1678 MatrixSpike 0610676-45 ND 84.572 80.000 ug/L 106 45 - 117
MatrixSpikeDuplicate0610676-45 ND 87.225 80.000 ug/L 2.79 109 21 45 - 117

Hexachlorobutadiene BPK1678 MatrixSpike 0610676-45 ND 65.136 80.000 ug/L 81.4 27--94 ....................
MatrixSpikeDuplicate0610676.45 ND 66.610 80.000 ug/L 2.31 83.3 29 27 - 94

Hexachloroethane BPK1678 MatrixSpike 0610676-45 ND 60.325 80,000 ug/L 75.4 23 - 95
MatrixSpikeDuplicate061,0676-45 ND 61.162 80.000 ug/L 1.45 76.5 25 23 - 95

Nitrobenzene BPK1678 MatrixSpike 0610676.45 ND 60.141 80.000 ug/L 75.2 31 - 124
MatrixSpikeDuplicate0610676.45 ND 61,694 80,000 ug/L 2.50 77.1 23 31 - 124

N-Nitrosodi-N-propylamine BPK1578 MatrixSpike 061(_)576.45 ND 69.621 80.000 ug/L 87,0 24 - 115
MatrixSpikeDuplicate0610676-45 ND 69.896 80.000 ug/L 0.459 87.4 24 24 - 115

Pyrene BPK1678 MatrixSpike 0610676-45 ND 72.576 80.000 ug/L 90.7 48 - 139
MatrixSpikeDuplicate0610676.45 ND 73.864 80.000 ug/L 1.75 92.3 24 48 - 139

1,2.4-Trichlorobenzene BPK1678 MatrixSpike 0610676-45 ND 68.411 80.000 ug/L 85.5 ! 26 - 113
MatrixSpikeDuplicate061,0676-45 ND 69,016 80.000 uglL 0.931 66,3 24 26 - 113

4-Chloro-3-methylphenol BPK1678 MatrixSpike 0610676-45 ND 69.728 80.000 ug/L 87.2 .............. 31-"i39

MatrixSpikeDuplicate061(1676-45 ND 73.479 80.000 ug/L 5.14 91.8 23 31 - 139

2-Chlorophenol BPK1678 MatrixSpike 0619676.45 ND 83.727 80.000 ug/L 79.7 30 - 105

MatrixSpikeDuplicate061_676-45 ND 64.994 80.000 ug/L 1.86 81.2 22 30 - 105

2-Methylphenol BPK1678 MatrixSpike 061_676-45 ND 62.565 80.000 ugtL 78.2 .......... 31--9-3-......................

MatrixSpikeDuplicate06117676-45 ND 63.811 80.000 ug/L 2.03 79.8 17 31 - 93

: )

BCLaboratories Theresults in thisreportaPPlYto Ihesamples analyzedin accordancewith the chain of custodydocument.Thi_analytical reportmust be reproduced in its entirety.

Allresultslistedinthisreportareforthee_clusiv_u._of thesubmi.tfingparty.BCLabo_todes,Inc.assumesnoresponsibilityforreportalteration,separatio._,,detachmentorthirdpartyinte_'etation.
4100AtlasCourt• Bakersfield,CA93308• (661) 327-491;, FAX(661) 327-1918• www.bclabs.com Page I4of31



__b. LABORATORIES, INC.

Tetra Tech Project: Rad Survey
1940 E, Deere Ave. Suite 200 _ Project Number: Rad Survey

SantaAria CA, 92605 Project Manager: Lynn .l'efferson Reported: 12/08/06 16:23

Base Neutral and Acid Extractables Organic Analysis (EPA Method 82700)
Quality Control Report - Precision &Accuracy

i , con,ro,u°.. ISource Source Spike Percent Percent

Constituent Batch ID QC Sample Type Sample ID Resul t Result Added Units RPD Recovery RPD Recovery Lab Quals
3- & 4-Methylphenol BPK1678 MatrixSpike 0610676-45 ND 89.495 80.000 ug/L 112 34 - 165

MatrixSpikeDuplicate0610676-45 ND 91.400 80.000 ug/L 1.77 114 22 34 - 165

4-Nitrophenol BPK1678 MatrixSpike 0610676-45 ND 48.175 80.000 ug/L 60.2 12 - 75

MatrixSpikeDuplicate061,0676-45 ND 48.760 80.000 ug/L 1.32 61.0 27 12 - 75

Pentachlorophenol BPK1678 MatrixSpike 0610676-45 ND 88.705 80.000 ug/L 111 22 - 123
MatrixSpikeDuplicate0610676-45 ND 88.152 80.000 ug/L 0.905 110 ' 20 22 - 123

Phen01.............................................. BPK-1678 MatrixSpike 061'0676-45 ND 29.908 80.000 ug/L 37.4 1/3"-44.-................
Matrix SpikeDuplicate0610676-45 ND 30,829 80.000 ug/L 2.90 38.5 22 18 - 44

2_4'6'Trichlorophenol BPK1678 MatrixSpike 061067645 ND 71.704 80.000 ug/L 89.6 32- 128
MatrixSpikeDuplicate0610676-45 ND 74.333 80.000 ug/L 3,62 92.9 25 32 - 128

2-Fluorophenol(Surrogate) BPK1678 MatdxSpike 0610676-45 ND 52,511 80.000 ug/L 65.6 28 - 87

MatrixSpikeDuplicate061,0676-45 ND 53.002 80.000 ug/L 66.3 28 - 87

Phenol-d5(Surrogate) BPK1678 MatrixSpike 061'0676-45 ND 36.687 80.000 ug/L 45.9 18- 55
Matrix SpikeDuplicate0610676-45 ND 37.901 80.000 ug/L 47.4 18 - 55

Nitrobenzene-d5(Surrogate) BPK1678 MatrixSpike 0610676-45 ND 68.086 80.000 ug/L 85.1 40 - 12t

MatrixSpikeDuplicate0610676-45 ND 69.334 80.000 ug/L 86.7 40 - 121

2-Fluorobiphenyl(Surrogate) BPK1678 MatrixSpike 0610676-45 ND 63.908 80.000 ug/L 79,9 42 - 128
MatrixSpikeDuplicate0610676-45 ND 66.931 80,000 ugiL 83.7 42 - 128

2,4_6-TribmmoPtlen0iisurr0gate)-..... Bi_K_I6-78 MatrixSpike 0610676-45 NO 96.331 80.000 ug/L : 120 1 44 - _i37.............
MatrixSpikeDuplicate0610676-45 ND 98.303 80.000 ug/L 123 44 - 137

p_Terphenyi-di4-(surrogaie) BPK1676 MatrixSpike 061{_676-45 ND 35,820 40.000 ug/L : 89.6 43- i-5-4-..............
MatrixSpikeDuplicate0610676-45 ND 36_115 40.000 ug/L 90,3 43 - 154

• p

BC Laboratories The re,_ultsin thisreport_pply tothe samples analyzedin accordancewith the chain of custodydocument. Thisanalytical report must be reproduced in its entirety.

All resultslistedinthisreportatefortheexclusiveuseofthesubmktingparty.BCLaboratories,Inc.assumesnoresponsibilityforreportalteration,,r,cparatio_,,detachmentorthirdpartyinterpretation.
4100 Atlas Court • Bakersfield, CA 93308 • (661) 327-491 _, FAX (661) 327-1918 *www.bclabs.com Page 15of3l
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__. LABORATORIES, INC.

TetraTech Project:Rad Survey

1940E.D©ereAve.Suite200 ProjectNumbtr:Rad Survey

Santa Ana CA, 92605 Project Manager: Lynn Jefferson Reported: 1210810616:23

Water Analysis (Metals)
Quality Control Report- Precision& Accuracy

Control Limits
Source Source Spike : Percent ,, Percent

Constituent Batch ID QC Sample Type Sample ID ResuR Result Added Units RPD Recovery RPD ,,Recovery Lab Quals

TotalAntimony BPK1372 Duplicate 0612143-02 44,930 36.430 ug/L 20.9 : 20 A02
MatrixSpike 0612143-02 44.930 464.35 400.00 ug/L 105 75 - 125
MatrixSpikeDuplicate0612143-02 44.930 472,65 400.00 ug/L 1.89 107 20 75 - 125

TotalArsenic BPK1372 Duplicate 0612143-02 ND ND ug/L 20
MatrixSpike 0612143-02 ND 182,08 200.00 ug/L 91.0 75 - 125

MatrixSpikeDuplicate061214302 ND 195.55 200.00 ug/L 7.20 97.8 , 20 75 - 125

TotalBarium BPK1372 Duplicate 0612143--02 39.959 37,456 ug/L 6,47 20
MatrixSpike 061_2143-02 39,959 255.02 200.00 ug/L 108 75 - 125
MatrixSpikeDuplicate0612143-02 39,959 257.18 200.00 ug/L 0.922 109 20 75 - '_25

TotalBeryllium BPK1372 Duplicate 0612143-02 ND ND ug/L 20
MatrixSpike 0612143-02 ND 210.39 200.00 ug/L 105 75 - 125
MatrixSpikeDuplicate0612143-02 ND 212.59 200,00 ugiL 0.948 106 20 75 - 125

TotalCadmium BPK1372 Duplicate 0612143-02 ND ND ugiL 20
MatdxSpike 0612143-02 ND 214.21 200.00 ug/L 107 75- 125
MatrixSpikeDuplicate0612143-02 ND 214.73 200,00 ug/L 0.00 107 20 75 - 125

TotalChromium BPK1372 Duplicate 0612143-02 ND ND ug/L 20
MatrixSpike 0612143-02 ND 200.69 200.00 ug/L 100 75 - 125

MatrixSpikeDuplicate0612143-02 ND 200.61 200.00 ug/L 0.00 100 20 75 - 125

TotalCobaR BPK1372 Duplicate 0612143-02 ND ND ug/L 120
MatrixSpike 0612143-02 ND 219.68 200.00 ug/L 110 75 - 125
MatrixSpikeDuplicate0612143-02 ND 223,B1 200.00 ug/L 1,80 112 20 75 - 125

Total-(2opper.................. BPK1372 Duplicate 061,2143-02 NO 1.4531 ug/L 20
MatrixSpike 0612143-02 ND 209,08 200.00 ug/L 105 75 - 125
MatrixSpikeDuplicate0612143-02 ND 207.48 200,00 ug/L 0.957 104 '20 75 - 125=

T0ta_L.ead-...... BPK1372 Duplicate 0612143-02 16.969 16,953 ug/L 0.0943: 20
MatrixSpike 0612143-02 16.969 448.17 400.00 ugiL 108 75 - 125
MatrixSpikeDuplicate0612143-02 16.969 460.39 400.00 ug/L 2.74 111 20 75 - 125

J

BC Laboratories The results in th_sreport'apply to the samplesanalyzed in accordancewiththe chain ofcustody document.This analytical report must be reproduced in itsentirety.

A[|resultslistedinthisreportartfortheexc|usiv,"useofthesubmittingparty.BC Laboratories,Inc.assumesnoresponsiblht7 forreporta|t=rmtmn,srpaxatlon,,detachmentorthirdpartyinttrpretatlon.

4100 Atlas Court • Bakersfield, CA 93308 • (661) 327-491 _ • FAX (661) 327-1918 *www.bclabs.com Page 16of 31
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__b. LABORATORIES, INC.

Tetra Tech Project: Pad Survey

1940 E. Deere AVe.Suite 200 , Project Number: Pad Survey
Santa Ana CA, 92605 i Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Water Analysis (Metals)
Quality Control Report- Precision & Accuracy

Control Limits I
Source Source Spike Percent Percent

Constituent Batch ID QC Sample Type Sample ID Result Result Added Units RPD Recovery RPD Recovery Lab Quals

TotalMolybdenum BPK1372 Duplicate 0612143-02 9.7053 9.7956 ugiL 0.926 20
MatrixSpike 0612143-02 9,7053 217,37 200.00 ug/L 104 75 - 125

MatrixSpikeDuplicate061:2143-02 9.7053 21938 200,00 uglL 0,957 105 20 75 - 125

Total Nickel BPK1372 Duplicate 0612143-02 ND ND uglL 20

MatrixSpike 061,2143-02 ND 435,09 4(30.00 ug/L "t09 75 - 125

MatrixSpikeDuplicate061_2143--02 ND 442,96 400,00 ug/L 1,82. 111 , 20 75 - 125 ................

TotalSelenium BPK1372 Duplicate 0612143-02 38.376 40,465 ug/L 5.30 20
MatrixSpike 0612143-02 38,376 215,56 200.00 uglL 88,6 75 - 125

MatrixSpikeDuplicate0612143-02 38.376 22132 200.00 ug/L 3,33 91,6 20 75 - 125

TotalSilver BPK1372 Duplicate 061;2143-02 ND ND ug/L 20
MatrixSpike 061:_143-02 ND 98,205 100.00 uglL 98.2 75 - 125

MatrixSp|keDuplicate061_2143-02 ND 98.259 100.00 ug/L 0,102 98,3 20 75 - 125 _ _
]:-ota/Thaiiiu-m..... BPK1372 Duplicate 0612143-02 NO ND ug/L 20

MatrixSpike 061:_143-02 ND 380,33 400.00 ug/L 95,1 75 - 125
MatrixSpikeDuplicate061_2143-02 ND 389,99 400,00 ug/L 2,49 97.5 20 75 - 125

TotalVanadium BPK1372 Duplicate 0612143-02 3,7267 3,5612 ug/L 4.54 20

MatrixSpike 0612143-02 3,7267 2t6,47 200.00 ug/L 106 75 - 125
MatrixSpikeDuplicate0612143-02 3,7267 217,32 200,00 ug/L 0,939 107 20 75 - 125 ..............

:r0talzinc..................... BPK1372 Duplicate 061_143-02 ND NO ug/L 120
MatdxSpike 061:_143-02 ND 218,80 200.00 ug/L 109 75 - 125
MatrixSpikeDuplicate0612143-02 ND 221.13 200.00 ug/L 1.82 111 20 75 - 125

Total Mercury BPK1708 Duplicate 061:_070-01 NO ND ug/L 20
MatrixSpike 061;2070-01 ND 0.92000 t.0000 ug/L 92.0 70 - 130
Matrix SpikeDuplicate061_070-01 ND 0.99500 1.0000 ug/L 7.83 99.5 20 70 - 130

|

BCLaboratories Theresults in thisreportapply to the samplesanalyzedIn accordancewiththe chain of custodydocument.Thisanalytical reportmust be reproduced in itsentirety.

Aliresultslistedinthisreportarefortheexclusiveuseor'thesubmittingparty.BCLaboratories,Inc.assumesnoresponsibilityforreportalteration,separation,,detachmentor thirdpartyinterpretation.
4100 Atlas Court - Bakersfield, CA 93308 • (661) 327-491 _ * FAX (661) 327-1918 • www.l_clabs.com Page 17of31
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__lb. CABORATORIES, INC.

TetraTech Project: RadSurvey
1940 E. Deere Ave. Suite 200 Project Number:. Rad Survey

Santa Aria CA,92605 ProjectManager:.LynnJefferson Reported:] 2/08/06 16:23

PCB Analysis (EPA Method 8082)
Quality Control Report- Laboratory Control Sample

I _ Control Limits

• i

Spike Percent Percent

Constituent Batch ID QC Sample ID QC Type Result Level PQL Units Recovery RPD Recovery, RPD Lab Quals
PCB-1260 BPL0254 BPL0254-BS1 LCS 2.2650 2.5000 0.20 ug/L 90.6 _ 52 - 128

Decachlorobiphenyl(Surrogate) BPL0254 BPL0254*BS1 LCS 0,087000 0.10000 uglL 67.0 40 - 134

J

BC Laboratories Theresults in thisreport:applyto the samples analyzed in accordancewiththe chainof custody document.Thisanalytical report must be reproduced in its entirety.

Allresultslistedinthisreportarcfortheexclusiveuseat'thesubmittingpan3,.BCLaboratories.Inc.assumesnorespom_ilityforreportalteration,separation,,detachmentorthirdpartyinlerpretation.
4100 Atlas Court • Bakersfield, CA 93308 • (661) 327-491 _ +FAX (661) 327-1918 • www.l_clabs.com Page 18of 3l



( ( (
___. LABORATORIES, INC.

Tetra Teeh Project: Rad Survey
1940 E. Deere Ave. Suite 200 Project Number: Rad Survey

Santa AriaCA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Volatile Organic Analysis (EPA Method 8260)i
Quality Control Report- Laboratory Control Sample "

I ' ControlLimits
Spike Percent Percent

Constituent Batch ID QC Sample ID QC Type Result Level PQL Units Recovery, RPD Recovery RPD Lab Quals
Benzene BPL0082 BPL0082-BS1 LCS 31.360 25,000 0.50 ug/L 125 70 - 130

Bromodichloromethane BPL0082 BPL0082-BS1 LCS ; 25.860 25.000 0.50 ug/L 103 70 - 130

Chlorobenzene BPL0082 BPL0082-BSt LCS 27,040 25.000 0,50 ug/L 108 70 - 130

chioi0ethane........... BPL0082 BPL0082-BS1 LCS 29.870 25.000 0.50 ug/L 119 _--7_- 13-0"--.......................................

i_4-DiCl_ior-obenzene ................. BPL0082 BPL0082-BS1 LCS 25.100 25.000 0.50 ug/L 100 70-130 .........................................

1,1-Dichloroethane BPL0082 BPL0082-BS1 LCS 31.320 25.000 0.50 ug/L 125 70 - 130

1,1-Dichloroethene BPL0082 BPL0062-BS1 LCS 32.110 25.000 0.50 ug/L 128 70 - 130

Toluene BPL0082 BPL0082-BS1 LCS 28.160 25.000 0.50 ug/L 113 70 - 130

Tdchloroethene BPL0082 BPL0082-BS1 LCS 27.310 25,000 0,50 ug/L 109 70- 130

1,2-Dichloroethane-d4(Surrogate) BPL0062 BPL0082-BS1 LCS 9.5600 10.000 ug/L 95.6 76- 114

Toluene-d8(Surrogate) BPL0062 BPL0082-BSt LCS 10,300 10.000 ug/L 103 88- 110

4-Bromofluorobenzene(Surrogate) BPL0082 BPL0082-BSI LCS 9.6000 10.000 ug/L 96.0 86 - 115

b

BC Laboratories Theresults in this reportapplyto thesamplesanalyzed inaccordance_viththe chain of custodydocument. This analytical report mustbe reproduced inits entirety.

Allresultslistcdinthisreportarefortheexclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumesnoresponsibilityforreportalteration,separation,,detachmentorthirdpartyinterpretation.I
4100AtlasCourt • Bakersfield,CA93308• (661) 327-491!, FAX(661) 327-1918• www.bclabs.com Page19of31
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_ LABORATORIES, INC.

Tetra Tech Project: Rad Survey
1940 E. Deere Ave. Suite 200 Project Number: Rad Survey

Santa Ana CA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Base Neutral and Acid Extractables Organic Analysis (EPA Method 8270C)
Quality Control Report - LaboratoryControlSample

Control Limits ]
Spike Percent Percent

Constituent Batch ID QC Sample ID QC T_tpe Result Level PQL Units Recover)/ RPD Recovery RPD Lab Quals
Acenaphthene BPK1678 BPK1678-BS1 LCS 58,519 80.000 2.0 ug/L 73.1 47- 121

1,4-Dichlorobenzene BPK1678 BPK1678-BSI LCS 55.996 80.000 2.0 ug/L 70.0 36- 109

2,4-Dinitrotoluene BPK1678 BPK1678-BSI LCS 62,108 80.000 2.0 ug/L 77.6 _ 36- 120

Hexachlorobenzene BPK1678 BPK1678-BSI LCS 80.317 80.000 2.0 ug/L 100 44- 122

He;,achioiobuiacii_;_e-..........................B-P-_1678ePK1576-SSlLCS 61.024 80.000 2.0 ugh. 76.3 .......26_ii_-0................................
Hexach!or0e_ane................... BPK1678 BPK1678-BS1 LCS 55,541 80.000 2.0 ug/L 69.4 28- 96;......................................

Nitrobenzene BPK1678 BPK1678-BS1 LCS 55.458 80.000 2.0 ug/L 69.3 • "--=_1-3_122-..................................

fi:Ni't;osodi-N_p_0pyi-amineBPK1678ePK_678-8S1LCS 61.061 80.000 2.0 u_t. 76.3 37-li-1.................................................
Pyrene ' BPK1678 BPK1678-BS1 LCS 67.202 80.000 2.0 ug/L 84".O........ -51---_14().................................

1,2,4-Tfichlorobenzene BPK1678 BPK1678*BSI LCS 62.837 60.000 2,0 uglL 76.5 33 - 116

4-Chloro-3-methylphenol BPK1678 BPK1678-BS1 LCS 66.912 80.000 5.0 ug/L 83,6 37 - 141

2-Chlorophenol BPK1678 BPK1678-BS1 LCS 57.136 80.000 2.0 ug/L 71.4 29- 110 .......:...................

2-Methylphenol BPK1678 BPKI678-BSt LCS 56,734 80.000 2.0 ug/L 70.9 27 - 100

3- & 4-Methylphenol BPK1678 BPK1678-BSt LCS 80.936 80.000 2.0 ug/L 101 24- 174

4-Nitrophenol BPK1678 BPK1678-BSI LCS 40.190 60.000 2.0 uglL 50.2 ' 15- 74

Pentachlorophenol.... BPK1678 BPK1676-BS1 LCS 76.340 80.000 10 ug/L 95.4 ; 22- 127 .........................
Phenol BPK1678 BPK1678-BS1 LCS 27.142 80.000 2,0 ug/L 33.9 =, 18- 46

2_4,.6.-Triclaloroph_e._not....... BPK1676 BPK1678.BS1 LCS 64.795 80.000 5,0 ug/L 81.0 44- 124t
2-Fluorophenol(Surrogate) BPK1678 BPK1678-BS1 LCS 47.447 80.000 ug/L 59.3 28 - 87

Phenol-d5(Surrogate) BPK1678 BPK1678-BS1 LCS ' 33.588 80.000 ug/L 42.0 18- 55

Nitrobenzene-d5(Surrogate) BPK1678 BPK1678-BS1 LCS _ 61.423 80.000 ug/L 76.8 40- 121

2-Fluorobiphenyt(Surrogate) BPK1678 BPK1678-BSI LCS I 59.875 80.000 ug/L 74.8 ! 42 - 128 ...............
i ..........................................................

2,4,6-Tribromophenol(Surrogate) BPK1678 BPK1678-BSI LCS I 89.132 80.000 Og/L 111 i 44- 137
J 43- 1"54........................................p-Terphanyl-d14(Surrogate) BPK1678 laPKI678-BSI LCS I 32.605 40.000 ug/L 81.5 i

i -_..................................i i

BC Laboratories The results in this reportapply to the samplesanalyzedin accordancewith the chain ofcustod2 document. Thisanalytical report mustbe reproducedin itsentirety.

Allresultslistedinthisreportarefortheexclusiveuseofthesubmittingparty.BCLaboratories,lne.assumesnorespo_ibilityforreportalteration,separation1,detachmentorthirdpartyinterpretation.
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_ LABORATORIES, INC.

Tetra Tech Project: Rad Survey
1940 E. Deerc Ave. Suite 200 Project Number: Rad Survey

Santa Ana CA, 92605 _! Project Manager: Lynn Jefferson Reported: 12/08106 |6:23
I

Water Analysis (Metals)
Quality Control Report- Laboratow Control Sample

Control Limits t

tSpike Percent Percent
Constituent Batch ID QC Sample ID QC Ty,pe Result Level PQL Units Recovenl RPD Recovery RPD Lab Quals
TotalAntimony BPK1372 BPK1372oBS1 LCS 425.11 400,00 100 ug/L 106 85 - 115

TotalArsenic BPK1372 BPK1372-BS1 LCS 218,28 200.00 50 ug/L 109 85 - 115

TotalBarium BPK1372 BPK1372-BS1 LCS 222,40 200,00 10 ug/L, 111 85- 115

Total Beryllium BPK1372 BPKI372-BS1 LCS 206.33 200.00 10 ug/L 103 85- 115

TotalCadmium BPK1372 BPK1372-BS1 LCS 206.31 200,00 10 ug/L 103 85- 115

Total Chromium BPK1372 BPK1372-BS1 LCS 205.59 200,00 10 ug/L 103 85- 115

TotalCobalt BPK1372 BPK1372-BS1 LCS 214.39 200.00 50 ug/L 107 85 - 115

TotalCopper BPK1372 BPKI372-BS1 LCS 204.11 200.00 10 ug/L 102 85 - 115

TotalLead BPK1372 BPK1372-BS1 LCS 428.40 400.00 50 ug/L 107 85- 115

TotalMolybdenum BPK1372 BPKt372-BS1 LCS 202.18 200.00 50 ug/L 101 85- 115

TotalNickel BPK1372 BPK1372-BSI LCS 457.94 400.00 10 ug/L 114 85- 115

TotalSelenium BPK1372 BPKI372-BS1 LCS 215.13 200.00 100 ug/L 108 85- 115

l'otaiSii,;;_7...................................................BPKm2BPKm2-BSlLCS 102.71 100.00 _0 uglL Io3 8_-11_
Total Thallium BPK1372 BPKI372-BS1 LCS 404,25 400.00 100 ug/L 101 85 - 115

Totalvanadium .............. BPK1372 BPKt372-BS1 LCS 210.12 200.00 10 ug/L 105 85- 115

Total Zinc BPK1372 BPK1372-BS1 LCS 229.65 200.00 50 ug/L 115 85 - 115

Total Mercury BPK1708 BPK1708-BS1 LCS 0.88500 1.0000 0.20 ug/L 88.5 85- 115

i

BC Laboratories Theresults in thisreportapply to the samplesanalyzed in accordancewith the chain of custo@document. Thisanalytical report mustbe reproduced tn its enttreO,.

Allresultslistedinthisreportareforth_exclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumesnoresponsibilityforreportalteration,separation,detachmentorthirdpattyinterpretation.
4100 Atlas Court • Bakersfield, CA 93308 • (661) 327-4911., FAX (661) 327-1918 ° www.bclabs.com Page21 of 31



_ LABORATORIES, INC.

Tetra Teeh Project: Rad Survey I

I 1940 E. Deere Ave. Suite 200 : Project Number: Rad Survey

I Santa AriaCA, 92605 i Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

PCB Analysis (EPA Method 8082)
Quality control Report - Method Blank Analysis

tConstituent Batch ID QC Sample ID MB Result Units PQL MDL Lab Quals I

I

PCB-1016 BPL0254 BPL0254-BLK1 ND ug/L 0.20 0.034

PCB-1221 BPL0254 BPL0254-BLK1 ND " ug/L 0.20 0.089

PCB-1232 BPL0254 BPL0254-BLK1 ND ug/L 0.20 0.090

PCB-1242 BPL0254 BPL0254-BLK1 ND ug/L 0.20 0.095

PCB-1248 BPL0254 BPL0254-BLK1 ND uglL 0.20 0.025

PCD-1254 BPL0,254 BPL0254-BLK1 ND ug/L 0.20 0.042

PCB-1260 BPLO254 BPL0254-BLK1 ND ug/L 0.20 0.043

TotalPCB's(Summation) BPL0254 BPL0254-BLK1 ND uglL 0,20 0.!0

Decach-ioiobiphenyl(S-urrogate) BPL0254 BPL0254-BLK1 87.0 % 38- 135 (LCL- UCL) ......................

BC Laboratories Theresultsin this reporiapply to the samplesanalyzed inaccordancewith the chain of custodydocument.Thi,ranalytical report mztstbe reproducedm its entirety.

Allresultslistedinthisreportarefortheexclusiveuseof th,"submittingparty.BCLaboratories,Inc.assumesnoresponsibilityforreportalteration,sepaxation,,detachmentorthirdpartyinterpretation.
4100 Atlas Court * Bakersfield, CA 9330.8 • (661) 327-491 _ *FAX (66 l) 327- i 918 • www.lJclabs.com Page 22o f31



( ( (LABORATORIES, INC.

TetraTech Project: Rad Survey

1940 E. Deere Ave. Suite 200 ProjcctNumber: R.ad Survey
Santa Ana CA, 92605 ProjectManager: Lynn Jefferson Reported: 1210810616:23

VolatileOrganicAnalysis (EPAMethod8260)
Quality Control Report - Method Blank Analysis

I ' IConstituent Batch ID QC Sample ID MB Result Units PQL MDL Lab Quals

Benzene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0,14

Bromobenzene BPL0082 BPL0082-BLK1 ND uglL 0.50 0.17

Bromochloromethane BPL0082 BPL0082-BLK1 ND ugfL 0.50 0.15

Bromodichloromethane BPLQ082 BPL0082-BLK1 ND ug/L 0.50 0,11

Bromoform BPL0082 BPL0082-BLK1 ND ugiL 0.50 0.22

Bromomethane BPL0082 BPL0082-BLK1 ND ug/L 1.0 0.31

n-Butylbenzene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.12

sec-Butylbenzene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.076

tert-Butylbenzene BPL0082 BPLO082-BLK1 ND ug/L 0.50 0.093

Carbontetrachloride BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.14

Chlorobenzene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.12

chioroethane................................................... BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.12 " " -
................................................................................................... .L....................................................................................................................................

Chloroform BPL0082 BPLO082-BLK1 ND ug/L 0.50 0.076

Chloromethane BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.14

2-Chlorotoluene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.15

4.Chlorotoluene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.14

Bibiom0cilioromeifiarle........................... BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.12

li2_-Dibromo-3-chloropropane BPL0082 BPL0082-BLK1 NO ug/L 1.0 i-----0_37 ......................

l_2:Oi-bromoethane BPL0082 BPL0082-BLK1 ND ugJL. -0.-50-.......................()'.22............ " ........
Dibromomethane BPL0082 BPL0082-BLK1 . ND ug/L 0.50 0.36

1,2-Dichlorobenzene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.11

1,3-Dichlo_'obenzene BPLQ082 BPL0082-BLK1 ND uglL 0.50 0.073

1,4-Dich}orol0enzene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.099I

Dichlorodifluoromethane BPL0082 BPL0082-BLK1 ND ug/L i 0.50 0.17 ....

1,1-Dichloroethane BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.10

BC Laboratories Theresultsin lhis reportapply to thesamples analyzedin accordancewith the chain ofcustody document.Thisanalytical report mustbe reproduced in its entirely.

Allresultslistedinthisreportarcforthe¢xcl_iveuseofthesubmittingpaRy.BCLaboratoricgInc.assumesnoresponsibililyforrcportalteration,separation€,detachmentorthirdpartyinterpretation.
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__. LABORATORIES, INC.

Tetra Tech Project: Rod Survey
1940 E. Deere Ave. Suite 200 Project Number: Rod Survey

Santa Ana CA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Volatile OrganicAnalysis (EPA Method 8260)
Quality Control Report- MethodBlankAnalysis

Constituent Batch ID QC Sample ID MB Result Units PQL MDL Lab Quals I
1,2-Dichloroethane BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.15

i_ i-D-ichioi0ethene........................ BPL0082 BPL0082-BLK1 ND ugh. 0.50-.................. 0_i5...................

eis-'i,2-i3ichi0roethene ........................................................... -BP--L0--'08-2....... -13PL-o0-8-2---B-LK---1.............. -N-D.......... ug_ .....................-0.50-................... 01'2-0...............................

trans-1,2-Dichloroethene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.18

1,2-Dichloropropane BPL0082 BPL0082-BLKI ND ug/L 0.50 0.069

1,3-Dichloropropane BPL0082 BPL0082-BLK1 ND ugiL 0.50 0.12

2,2-Dichloropropane BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.11

1,1-Dichloropropene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.11

cis-1,3-Dichloropropene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.075

trans-1,3-Dlchloroptopene BPL0082 BPL0082-BLKI ND ug/L 0.50 0.15

Ethylbenzene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.094

Hexachlorobutadtene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.28

Isopropylbenzene BPL0082 BPL0082-BLK1 ND ugfL 0.50 0.15

p-lsopropyltoluene BPL0082 BPL0082-BLKI ND ug/L 0.50 0.081

ielhyienec-hioiide................. BPL0082 BPL0082-BLK1 ND ug/L 1.0 0.16 ................

Methylt-butylether BPL0,082 BPL0082-BLKt ND ug/L 0.50 0.13

Naphthalene BPL(_082 BPL0082-BLK1 ND ug/L ........ 0.5-if'-........... 0.-1;I...............................

n.Propylbenzene BPLq082 BPL0082-BLK1 ND uglL 0.50 1 0.091

Styrene BPLI_082 BPL0082-BLK1 ND uglL 0.50 0.089 .......:"...............
................................................ -- .......... -r--- ................................................................

1,1,1,2-Tetrach|oroethane BPLq082 BPL0082-BLK1 . ND uglL • 0.50 0.12

1,1,2,2-Tetrachloroethane BPLq082 BPL0082-BLK1 ND ug/L 0.50 0.14

i i_ o.,o...................................
Toluene BPLq082 BPL0082-BLKI NO uglL ! 0.50 0.12 ..................................

1.z.3-ra_,orobo.z..o BP.qo6z _PLOogz_L--KT.......... _-O--.........-_-#C........i.....-6._0.............................................0.1_
................................... .......... o .........

1,2,4-Trichlorobenzene BPLQ082 BPL0082-BLK1 NO uglL 0.50 0.11

BC Laboratories Theresultsin this reportapply to the samples analyzedin accordancewith the chain ofcustodydocument. Thisanalytical reportmust be reproduced in Its entirety.
Allresultslistedinthisreportareforfl_eexclusiveuseofthesubmittingparty.BCLaboratodas,Inc.assumesnoresponsibilityforreportalteration,separation,,detachmentorthirdpartyint_npretation.
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_ LABORATORIES, INC.

Tetra Tech _ Project: Rad Survey
1940 E. Deere Ave. Suite 200 i Project Number: Rad Survey
Santa Ana CA, 92605 _ Project Manager: Lynn Jefferson Reported: 12/08706 16:23

Volatile Organic Analysis (EPAMethod 8260)
Quality Control Report - MethodBlankAnalysis

IConstituent Batch ID QC Sample ID MB Result Units PQL MDL I
Lab Quals

1,1,1-Trichloroethane BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.27

1,1,2-Trichloroethane BPL0082 BPL0082-BLK1 ND ug/L _ 0.50 0.14

Tdchloroathene 9PL0082 BPL0082-BLK1 ND ug/L 0.50 0.18

Tdchlorofluoromethane BPL0082 BPL0082-BLKI ND ug/L 0.50 0.13

1,2,3-Tdchloropropane BPL0082 BPL0082-BLK1 ND ug/L 1.0 0.42

-1,--li2-Tr]elliorm:l,]z_2-trifiuoroethano BPL_082 BPL0082-BLK1 ND ug/L 0.50 0.11

1,2,4-Tdmethylbenzene BPL?082 BPL0082-BLKt ND ug/L 0.50 0.086

1,3,5-Trimethylbenzene BPLg082 BPL0082-BLK1 ND ug/L 0.50 0.087

_nyi ellioride............................... BPL0082 BPL0082-BLK1 ND ug/L 0.50 0,16

Total Xylenas BPL0082 BPL0082-BLK1 ND ug/L 1.0 0.31

__m.-Xyie;_e, BPL_082 BPL0082-_LK_ ND _L 0._0 0.23
o-Xylene BPL0082 BPL0082-BLK1 ND ug/L 0.50 0.096

'li2-_Dichloroethane-d-4(Surrogate) BPL_082 BPL0082-BLK1 94.2 % 76- 114 (LCL- UCL) ..........

:l::oiue-n_d8(surrogate) BPL0082 BPL0082-BLK1 102 % 88- 110 (LCL- UCL)

4-Bromofluorobenzene(Surrogate) BPL(_082 BPL0082-BLK1 89.3 % 86- 115 (LGL- UCL)

b

BC Laboratories The resultsin this reportapply to the samplesanalyzed inaccordancewtdt the chain of custody document.This analyticalreport must be reproduced in itsennrety.

Allresults[istedinthisreportarefortheexclusiveuseofthasubmittingparty.BCLaboratories,Inc.assumesnor_ponsibilityforreportalteration,separatiotaI,detachmentor thirdpartyinterpretation.
4100 Atlas Court • Bakersfield, CA 93308 • (661) 327-491 l _,FAX (661) 327-1918 • www.bblabs.com Page25of 31
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_ L.ABORATORIES, INC.

Tetra Tech Project: Rad Survey

1940 E. Deere Ave. Suite 200 Project Number: Pad Survey

Santa Ana CA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Base NeutralandAcid ExtractablesOrganicAnalysis(EPAMethod8270C)
Quality Control Report - Method Blank Analysis

IConstituent Batch ID QC Sample ID MB Result Units PQL MDL Lab Quals I

l

Acenaphthene BPKi678 BPK1678-BLK1 ND ug/L 2,0 0.35

;_-.apht_y_.e......................... BPK1678 BP_I67a-BLKI ND -_IL 2.0 0.32
Aldrin BPK1678 BPKI678-BLK1 ND ug/L 2.0 0,47

Aniline BPK1678 BPK1678-BLK1 NO ug/L 5.0 1.8

Anthracene BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.27

Benzidine BPK1678 BPK1678-BLK1 ND ug/L 20 4.7

Benzo[a]anthracene BPK1678 BPK1678-BLK1 ND uglL 2.0 0.34

Benzo[b]fluoranthene BPK1678 BPKI678-BLK1 ND ug/L 2.0 0.38

Benzo[k]fluoranthene BPKi678 BPK1678-BLK1 ND uglL 2.0 0.47

Benzo[-aipyrene...................................................... BPK1678 BPK1678-BLK1--.............. N-I)...... ug--/L-........... _;i0-...................-0i4-5 .......................

Be_-o[glh_i]peryi;ne........................................ BPK1678 BPKI678-BLK1 ND ug--/L......... ---'-2.O............... ().56 ................

Benzoicacid BPK!678 BPK1678-BLK1 ND ug/L 10 0.61

Benzylalcohol BPK1678 BPK1678-BLK1 ND uglL 2.0 0.44

Benzylbutylphthalate BPKi 678 BPK1678-BLK1 ND ug/L 2.0 0.32

alpha-BHC BPK1678 BPKI678-BLK1 ND uglL 2,0 0.42

beta-BHC BPK1678 BPKI678-BLK1 ND ug/L 2.0 0,46

delta-BHC BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.28

gamma-BHC(Lindane) BPK1678 BPK1678-BLK1 ND ugJL 2.0 i 0.35

bis(2-Chloroethoxy)methane BPK1678 BPK1678-BLK1 ND uglL 2.0 1.6

bis(2-Chloroethyl)ether BPKi678 BPKI678-BLK1 - ND uglL 2.0 0.49

bisi2_-Chloi(;i;0i)ropyi)ether"- - BPKi678 BPK1678-BLK1 NO ug/L 2.0 ....().57 ...............

bis(2-F.th¥Ihexy_)phthalate BPK1678 BPK1678-BLK1 ND ug/L 5.0 0.98

4-Bromophenylphenylether BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.40

4-Chloroaniline BPK!678 BPK1678-BLK1 ND ug/L 2.0 0.99

2.Chloronaphthalene BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.41
#

BC Laboratories The resultsin thisreporllapptyto the samplesanalyzed in accordancewith the chain ofcustody document.Thisana[ylica[report must be reproduced in its entirely.

Allresultslistedinthisreportaz¢fortheexclusiveuseof thesubmittingpart)'.BCLaboratories,lnc.assumesr,or_sponsibilityforreportalteration,separation,detachmentorthirdpatlyinterpretation.
4100 Atlas Court • Bakersfield, CA 93308 • (66 l) 327-491 ! • FAX (66 l) 327-1918 • www.Bclabs.com Page26of 31



__,. LABORATORtES, INC.

Tetra Tech Project: Rad Survey

1940 E. Deere Ave, Suite 200 i Project Number: Red Survey
Santa And CA, 92605 i Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

I

Base Neutral and Acid Extractables Organic Analysis (EPA Method 8270C)
Quality Control Report - Method Blank Analysis

ICon=,tuont 8at .,D QOSomp,o,D-MB.esu.U..- PO" Me" .abOu ,sI
i

4-ChlorophenyJphenylether BPK!678 BPK1678-BLK1 ND ug/L 2.0 0.33

Chrysene BPK!678 BPKI678-BLK1 ND ug/L 2.0 . 0.30

4,4'-DDD BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.38

4,4'-DDE BPK1678 BPK1678-BLK1 ND ug/L 3.0 0.52

4,4'-DDT BPK!678 BPK1678-BLK1 ND ug/L 2.0 0.36

Dibenzo[a,h]anthracene BPK!678 BPK1678-BLK1 ND ug/L 3.0 0.48

Dibenzofuran BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.37

1,2-Dichlorobenzene BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.35

1,3-Dichlorobenzene BPK 678 BPK1678-FILK1 ND ug/L 2.0 0.35
.................................................................. .,;_._...........................................................................................................................

1,4-Dichlorobenzene BPK1676 BPK1678-BLK1 ND ug/L 2.0 0.25

3,3-OichLorobenzidine.................................................................... BPK1678"--r-.................................BPK1678-BLK1 _I-D............ u-g/I-......... i...........-10............. "i_5..........

Dieldrin BPK'678 BPK1678-BLK1 ND ug/L 3.0 0.52

Diethyipiltlielate............... BPK!678 BPK1678-BLK1 ND ug/L 2_0-............... 0_34-..............................

Dimethylphthalate BPK_I678 BPK1678-BLK1 ND ug/L 2.0 0.32

Di-n-butylphthalate BPK!678 BPK1678-BLK1 ND ug/L 2.0 0.40

2,4-Dinitrotoluene 8PK!678 BPK1678-BLK1 ND ug/L 2.0 0.39

2,6-Dinitrotoluene BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.48

Di:n-oe-ty-i'pl_thalate BPK1678 BPK1678-BLK1 ND ug/L 2.0 _ 0.41

1,2-Diphenylhydrazine BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.38

Endosulfani............ BPKi678 BPK1678-BLK1 ND ug/L 10 2.3

Endosulfan11 ..................... BPKi678 BPK1678-BLK1 NO ug/L 10 1.6 ..................

Endosulfansulfate BPK_678 BPK1678-BLK1 ND ugiL 3.0 0,67

Endrin BPK 678 BPK1678-BLK1 ND ug/L : 2.0 .......... ()'i6_J..................

..................................... ,i 10 ............316.............Endrinaldehyde orK}678 BPK1678-BLK1 ND ug/L
d

Fluoranthene BPK!678 BPK1678-BLK1 . ND ug/L 2.0 0.30
i .......................... ............

J

BCLaboratories Theresultsin this reportapply to the samples analyzedin accordancewith the chain of custodydocument,This analytical report must be reproduced in its enttrety.

Allresultslistedinthisreportarefortheexclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumesnort_ponsibilityforreportalteration,separation,,detaelunentorthirdpartyinterpretation.
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__. LABORATORIES, INC.

TetraTech : Project: RadSurvey
1940E.DeereAve.Suite200 i ProjectNumber:RadSurvey
Santa Ana CA, 92605 i Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Base Neutral andAcid ExtractablesOrganicAnalysis(EPA Method8270C)
Quality Control Report - Method Blank Analysis

g

IConstituent Batch 1O QC Sample ID MB Result Units PQL MDL Lab auals I
Fluorene BPK1678 BPK1678-BLK1 ND ug/L 2,0 0.36

Heptachlor BPK1676 BPK1678-BLK1 ND ug/L 2.0 0.53

Heptachlorepoxide BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.24

Hexachlorobenzene BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.35

Hexachlorobutadiene BPK1678 BPK1678-BLK1 ND ug/L 2.0 0,40

Hexachlorocyclopentadiene BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.36

Hexachioroeihane..................................................... BPK'!678 BPK1678-BLK1 ND ug/L 2,0 0.29

lndeno[i,213:cd]pyrene BPK!678 BPK1678-BLK1 ND ug/L 2.0 "" 0._,7-...................

Isophorone BPKt678 BPK1678-BLK1 ND ug/L 2.0 0.31

2_Meti_yina-Phthalene BPK!678 BPK1678-BLK1 ND ugh- ............ 2.O-.................. 0127;..........

Naphthalene BPK'_678 BPK1678-BLK1 ND ug/L 2.0 0.30

2-Naphthylamine BPK'i678 BPK1678-BLK1 ND ug/L 20 5.3

2-Nitroaniline BPK!678 BPK1678-BLK1 ND ug/L 2.0 0.82

3-Nitroaniline BPK!878 BPK1678-BLK1 ND ug/L 2.0 1.6

4*NJtroaniUne BPK!678 BPK1678-BLK1 ND ug/L 5.0 0.44

Nitrobenzene BPK1678 BPK1678-BLK1 ND • ug/L 2.0 0,37

N-Nitrosodimethylamine BPK1678 BPK1678-BLK1 ND ug/L 2.0 0,53

N'_Nitros-odi-N:P;o'pylamine BPK1678 BPK1678-BLK1 NO ug/L 2.0 t.......()-88-..........

N-Nitrosodiphenylamine BPK'_678 BPK1678-BLK1 ND ug/L 2.0 0,42

Phenanthrene BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.29

_rene BPK16"I8' BPK1678-BLK1 ND ug/L 2.0 0.29................

112,,4-'l'richIotobenz-ene........................ BPK'1678 BPK1678-BLK1 ND ug/L 2.-0--...........'..... ().26-..........

4-Chloro-3°methylphenol BPK'p678 BPK1678-BLK1 NO ug/L 5.0 0.39 .......

2-Chlorophenol BPKt678 BPK1678-BLK1 NO ug/L , 2.0 0.39

2,4-Dichlorophenol BPKI_678 BPK1678-BLK1 ND uglL 2.0 0.37
)

BC Laboratories _e results inthis reportapply to the samples analyzedin accordancewith the chain of cu._todydocument,This analytical reportmust be reproduced in its entirety.

Allresultslistedinthisr,'portarcforth_exclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumesnor_ponsibilityforreportdleration,separation!,detachmentorthirdpattyintetgrctatioa.
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LABORATORIES, INC.

Tetra Teeh Project: Rad Survey

1940 E. Deere Ave. Suite 200 Project Number: Rad Survey
Santa Ann CA, 92605 Project Manager: Lynn Jefferson Reported: 12108/06 | 6"23

Base Neutral and Acid Extractables Organic Analysis (EPA Method 8270C)
Quality Control Report - Method Blank Analysis

IConstituent Batch ID QC Sample ID MB Result Units PQL MDL Lab Quals I

K

2,4.Dimethylphenol BPK!678 BPK1678-BLK1 ND ug/L 2.0 1.5

4,6-Dinitro-2-methylphenol BPK!676 BPK1678-BLK1 ND ug/L 10 2.5

2,4-Dinitrophenol BPK1678 BPK1678.BLK1 ND uglL 10 0.35

2-Methylphenol BPK1678 BPK1678-BLK1. ND ug/L 2.0 1.3

3- & 4-Methylphenol BPK1678 BPKI678-BLK1 ND ug/L 2.0 1.4

2-Nit_phe"ot BPK_678 BPK1678-BLK1 NO _g__ 2.0 0.33 .....
4-Nitrophenol...................... BPK!678 BPK1678-BLK1 ND uglL 2.0 0.35- ...................................

Pent;chi0r;,phe.oi................... SPK1676 BPK167a-SLK1 No _lL 10 0.SS
Phenol BPK!678 BPK1678-BLK1 ND ug/L 2.0 0.30

2,4,5-Trichlorophenol BPK!678 BPK1678-BLK1 ND ugtL 5.0 0.37

2,4,6-Trichlorophenol BPK'!678 BPK1678-BLKI ND ug/L 5.0 0.47

2-Fluorophenol(Surrogate) BPK_678 BPK1678-BLK1 58.7 % 28 - 87 (LCL- UCL)

Phenol-d5(Surrogate) BPKi678 BPK1678-BLK1 41.2 % 18- 55 (LCL- UCL)

Nitrobenzene-d5{Surrogate) BPK!676 BPK1678-BLK1 75.6 % 40- 121 (LCL- UCL)

2-Fluorobiphenyl(Surrogate) BPK! 676 BPK1678-BLK1 79.2 % 42- 128 (LCL- UCL)

2,4,6-Tdbromophenol(Surrogate) BPK 678 BPK1678-BLK1 115 % 44- 137 (LCL- UCL)

p-Terphenyl-d14(Surrogate) BPKi678 BPK1678-BLK1 67.0 % : 43- 154 (LCL- UCL)

=

= •

|

BC Laboratories The results in thisreportapply to the samples analyzed inaccordancewiththe chain of custodydocument.Tlds analyticalreport must be reproduced in its entirety.

Atlresultslist,'dinthisreportarefortheexclusiveuseofthesubmittingparty.BCLaboratories,Inc.assumes_o_esponsibilityforreportalteration,separatioa_,detachmentorthirdpartyinterpretation.
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_ LABORATORIES, INC.

i

Tetra Teeh Project: Rad Survey
1940 E. Deere Ave. Suite 200 : Project Number: Rad Survey

Santa Ann CA, 92605 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Water Analysis (Metals)
Quality Control Report - Method Blank Analysis

Iconstituent Batch ID QC Sample ID MB Result Units PQL MDL Lab Quals [

I

Total Antimony BPK1372 BPK1372-BLK1 ND ug/L t 00 7.1

TotalArsenic BPK1372 BPK1372-BLK1 ND ug/L 50 18

TotalBarium BPK1372 BPK1372-BLK1 ND ug/L 10 1.4

TotalBeryllium BPK1372 BPK1372-BLK1 ND uglL 10 0.77

TotatCadmium BPK1372 BPK1372-BLKI ND uglL t0 3.2

TotalChromium BPK1372 BPK1372-BLK1 ND ug/L 10 1,7

TotalCobalt BPK1372 BPK1372-BLK1 ND uglL 50 1.2

TotalCopper BPK!372 BPK1372-BLK1 ND ugiL 10 1.3

TotalLead BPK1372 BPK1372-BLK1 ND ug/L 50 4.5

TotalMolybdenum BPK'_372 BPK1372-BLK1 ND ug/L 50 2.6

TotalNickel BPKi 372 BPK1372-BLK1 ND ug/L 10 3.5

TotalSelenium BPK1372 BPK1372-BLK1 ND ug/L 100 9.7

TotalSilver BPK_1372 BPK1372-BLK1 ND ug/L 10 1.4

TotalThallium BPKi372 BPK1372-BLK1 ND ug/L I00 16

Tota|Vanadium BPK1372 BPK1372-BLK1 ND ug/L 10 2.5

Total Zinc BPK1372 BPK1372-BLK1 ND ug/L 50 7.3

Total Mercury BPKi 708 BPK1708-BLK1 ND uglL 0,20 0.026
...................................... :i..........................

J

BC Laboratories The re_ulfsin thizreport_pply tothe samples analyzed inaccordancewiththe chainof custodydocument. This analytical reportmust be reproduced in its entirety

Allr_sultslisledinthisrept_rtatefortheexclusiveuseofthesubmittingparry.BCLaboralofies,Inc.assumesnorespo,sibilib'forreportalteration,s_aration{,detachmentorthirdpartyinterpretation.
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_. LABORATORIES, INC.

Tetra Tech ! Project: Rad Survey

1940 E. Deere Ave. Suite 200 i Project Number: Rad Survey
Santa Ana CA, 92605 : Project Manager: LynnJefferson Reported: !2/08/06 16:23

Notes and Definitions

VI 1 The Continuing Calibration Verification (CCV) recovery is not v¢ithinestablished control limits.

S09 The surrogate recovery on the sample for this compound was not within the control limits

S05 The sample holding time was exceeded.

J Estimated value

A11 PQL's artd/or MDL's were raised due to inadequate sample size received.

A02 The difference between duplicate readings is less than the PQL.

ND Analyte NOT DETECTED at or above the reporting limit

dry Sample results reported on a dry weight basis

RPD RelativePercent Difference

J

BC Laboratories The results in thisreport!applyto the samplesanalyzed inaccordancewith the chain of custodydocument. This analyticalreport mustbe reproduced m its entirety.

Allresultslistedinthisreportarefortheexclusiveuseof'he submittingparty.BCLaboratories,Inc.assumestmresponsibilityforreportalteration,separation,,detachmentortlaicdpartyinterpretation.
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INVOICENO

B023963

LABORATORIES, INO. o,,
JJ, Eglin,Reg.Chem. En#.

4100Atlas Court.Bakersfield.California93308 Phone (6611327-4911;Fax(661) 327-1918

ClientNo. TRTSD PO Number:
InvoiceDate: 12/14/06

Tetra Tech LabNumber: -- 0612230
1230ColumbiaSt. Suite750 SubmittedOn: 11/21/06
San Diego,CA 92101 SubmittedBy: LynnJefferson
Attn: KatarinaCaulder

PaymentDue: 01/15/07
Terms: Net 30 days

Quantit'}. Description of Service Dept. Unit Amount --

0612230-01 08-ST-019, 11118120062:22:00 PM, J. Dessort

0612230-02 08-ST-020, 11118120062:34:00 PM, J. Dessort

0612230-03 08-ST-021, 11/18/2006 2:38:00 PM, J. Dessort

.........0612230-04 08-ST-022, ! 1118120062:47:00 PM,J. Dessort .......

0612230-05 08-ST-023,11/18/20062:55:00PM,J. Dessort

1 Water: EPA 8081- Organo-ChlodnePesticides- (Samples0612230-03) 205 ;200.00 "$200.00

1 Water: EPA8082- PCBAnalysis- (Samples0612230-04) 205 ;100.00 $100.00

1 Water: EPA8260- PurgeableHalogenated&Aromatics- (Samples 206 ;275.00 $275.00
_" 0612230-01)

1 Water: EPA 8270- Acid Extractablesand BaseNeutrals- (Samples 205 _400.00 $400.00
0612230-02)

I Water:. Total 17 Metals (6010/7470)- (Samples0612230-05) 207 ;300.00 $300.00

ubtotal $1,275.00

$1,275.00

Pleaserefer to the invoicenumberabove whenmakingyour payment.



E.1 SOIL RESULTS

220100080001 SurveyReport.doc Radiological Characterization Survey Report
Radiological Survey at 1R Site 32 and

the Shorelines of IR Sites 1 and 2
Alameda Point, Alameda, California

DCN: ECSD-2201-0008-0001
CTO No. 0008, 09/28/07



N00236.002967
ALAMEDA POINT
SSIC NO. 5090.3

SECTIONEll -- SOIL RESULTS

THIS SECTION IS CONTAINED IN ELECTRONIC
FORMAT ONLY

TO VIEW THE DATA, CONTACT:

DIANE Ci SILVA
RECORDS MANAGEMENT SPECIALIST

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676



DECON WATER

220100080001 SurveyReport.doc Radiological Characlerization Survey Report
• Radiological Survey at IR Site 32 and

ttle Shorelinesof IR Sites 1and 2
Alameda Point, Alameda, California

DCN: ECSD-2201-0008-0001
CTO No. 0008, 09/28/07



N00236.002967
ALAMEDA POINT
SSIC NO. 5090.3

SECTION E.2- DECONTAMINATION RESULTS

THIS RECORD CONTAINS LARGE VOLUMES OF
DATA AND IS NOT REQUIRED TO BE PHYSICALLY
LOCATED WITH THE ADMINISTRATIVE RECORD

DOCUMENT.

DUE TO EXTENSIVE VOLUME, THIS DATA WILL
NOT BE IMAGED.

TO VIEW THE DATA, CONTACT:

DIANE C. SILVA
RECORDS MANAGEMENT SPECIALIST

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676



APPENDIX F

SURVEY AREA GAMMA SPECTROSCOPY DATA

220100080001 SurveyReport.doc Radiological CharacterizationSurvey Report
Radiological Surveyat IR Site 32 and

the Shorelinesof IR Sites 1 and2
AlamedaPoint, Alameda,California

DCN: ECSD-2201-0008-0001
CTO No. 0008, 09/28/07



N00236.002967
ALAMEDA POINT
SSIC NO. 5090.3

APPENDIX F- SURVEY AREA GAMMA
SPECTROSCOPY DATA

THIS APPENDIX IS CONTAINED IN ELECTRONIC
FORMAT ONLY

TO VIEW THE DATA, CONTACT:

DIANE C. SILVA
RECORDS MANAGEMENT SPECIALIST

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676



FIELD SPECTRA

220100080001 SurveyRepor_.doc Radiolo#cal Characterization Survey Report
Radiological Survey at IR Site32 and

the Shorelines oflR Sites 1 and 2
AlamedaPoint, Alameda, California

DCN: ECSD-2201-0008~0001
CTO No. 0008, 09/28/07



N00236.002967
ALAMEDA POINT
SSIC NO. 5090.3

FIELD SPECTRA

THIS RECORD CONTAINS LARGE VOLUMES OF
DATA AND IS NOT REQUIRED TO BE PHYSICALLY
LOCATED WITH THE ADMINISTRATIVE RECORD

DOCUMENT.

DUE TO EXTENSIVE VOLUME, THIS DATA WILL
NOT BE IMAGED.

TO VIEW THE DATA, CONTACT:

DIANE C. SILVA
RECORDS MANAGEMENT SPECIALIST

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676



APPENDIXG

PHOTOGRAPHIC LOG

J

220100080001 SurveyReport.doc Radiological Characterization Survey Report
Radiologieal Survey at IR Site 32 and

the Shorelines of IR Sites 1 and 2
Alameda Point, Alameda, California

DCN: ECSD-2201-0008-0001
CTO No. 0008, 09/28/07
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SECTION H.1 -INSTRUMENT CALIBRATION
RECORDS

RADIOLOGICAL CHARACTERIZATION SURVEY
REPORT

DATED 28 SEPTEMBER 2007





SODIUM IODIDEFOR USEWITH E-600CALIBRATIONPROCEDURE DATA SHEET
RADIOLOGICALCALIBRATIONPROCEDURES,MANUAL D{A-563

Project # 98106:06 File Class:T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes: 02/00 Rev.2, Page! of l
i u i

,_oa_:..5PFv-3 s/N--<:_,I s=,<P=ok_ B_odo:Z2rE"_--O2--_(.=,_Jl--'
_&TF.

E-600: S/N "-'-'-'-. Batcode "---'--- ,. Cal. Exp. Date "-'7. N/A

Source to Demctoz Geometry

Eft. From As-Found As-L*ft
Chzmlei #

Prey. CaL Bkg, cpm Gzoss, cpm Eft. Bkg, cpm Gross, cpm £ff.

_:7o _,q_!_7.z!< f, zP_ _a,,r- I_.<':2"/<:.I:--,':_o

3 ""_ J_-- .... p I t .... I
_..

NOTES: Kll "S" in the as-foimd column indicates no as-found readings avaiiabIe due m instrtiment
repairs. All radiation standards used in this calibration are traceable to NIST. Calibration of
DdI&TE is traceable to NIST, The acceptable tolerance for as-left readings is ±10% or +20% if
a correction factor chart is provided.

Comm,nts:A/aai_

_,,.7--c,,_./.,:.:--/--- ...:-,,-o¢
Cak_rateci By -- Calibration Date Due for Recalibration

__ _' _ Signatures indicate acceptabilityof
e_ewed and Approved By calibration data as recorded above.
Date a!,JO23 2006

COPg



CAL968
Page 1

EBERLINE E-600
CALIBRATION__REPORT - V4.02 ,,J'_luC-", u ,v'_'[_-A//_Io

08123106 10:11:18
E-600 Serial Number : 968

Program Version : E600 V4.01
Calibration Date/Due Date : 08/23/06 to 08/23/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV
Upper Threshold Cal. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8571
Lower Threshold Intercept • -0.0952 mV
Lower Threshold Span : 0.ii!i mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9222
Upper ThreshoLd Intercept : -0.7556 mV
Upper Threshold Span : 0.8193 mV (<=1.5) to 60.0 mV (>=50.0)
Aiarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled

Scaler Mode Support : Enabled __ I._.%"'__' _"'-___'h_
Peak Hold Mode Support : Enabled _=_-_) _..,_t:__L_i_ _

.7 Background Update Mode Support : Enabled
Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate
Scaler Counting Mode : Fixed Time

_ . Conventional Probe Serial Number : 461
Type : SPA-3
Calibration Date/Due Date : 08/23/06 to 08/23/07
Dead Time : 20.0 usec
Surface ;Lrea : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

o
Page 2

Probe S£A-3 461 continued...
Channe! 1

-- Channel Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 secs
High Voltage : 830 Vdc
Lower Threshold : 2.00 mV
Upper Threshold : 60.0 mV
Selected Window : Lower
Lower Cal. Constant : 1.00 counts/count
Scaler Time : 60 secs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _ .......inches

OOPY



CAL968
EBERLiNE E-600 CALIBRATION REPORT - V4.02CME D-10S /DTE G-023608123/06 Je--

E-600 Serial Number : 968
Program Version : E600 V4.01
Calibration Date/Due Date : 08/23/06 to 08/23/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV

Upper Threshold Ca!. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8810
Lower Threshold Intercept : -0.1238 mV
Lower Threshold Span - 0.1405 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9481
Upper Threshold Intercept : -0.8593 mV
Upper Threshold Span : 0.9063 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled

Integrate Mode Support : Enabled u__ _' !_:_::_[_._ i___Scaler Mode Support : Enabled _ _ ..... '_ '_.
Peak Hold Mode Support : Enabled

o. Background Update Mode Support : Enabled
Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate

Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 461
• Type : SPA-3

Calibration Date!Due Date : 08/23/06 to 08/23/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

Probe SPA-3 461
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 sacs

-- High Voltage : 811 Vdc
Lower Threshold : 2.00 mV
Upper Threshold : 2.12 mV
Selected Window : Upper
Upper Cal. Constant : 1.00 counts/count
Scaler Time : i0 sacs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: 4 _ inches

Signature: /_/_ Date: _~ _-Q_

Page 1 ..



SPA-&GRF. 461 08,23/06
Voltage Plateau Curve
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EBER.LINE MODEL E-600 COUNT RATE METER. CALIBRATION RECORD
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL Mt-563

Project # 98106:06 File Ch_s: T6.5

Procedure: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 of 2
i m m| - , u .i

I£ oth=_is checked,Mode! &/_,"//'_. ,5"P4 -9 SN _ (02--

CALIBRATION STA.NDA.RDS:

P_e:_c_/_od_iE_-,,'/_£..,1,1,,,2_- B=_od_i'_aaI-,,o_ _ C_E_,i_ I ,/¢,_
DMM: Model_./::rLe,./d-,- 7 "7 Bszcode/#4'/=L&-o¢_ / C_. Expires /_/_,/_

Pancal_ OM Detector S/N _ B_code "---"--- Ca!. Expires "---'" N/A

As-Fo_ud c/m As-Left c/m Acceptable
Pulser Range c/m
C/m Channel I Channel 2 Channel 3 Channe! I- Ch_mnel 2 Channel 3

200 X 11( 190K to 210K

SC.,A.LERCHECK (count,/1

800x_oo17q'__ "7 7a4oo_o_0o
Audio yes [] no yes[] no

' Midpointof mostcommonlyusedsc.le:ANSIN323-1978
--NOTES; An "S"in thea_-foundcolumnindicatesnoas-foundreadingsav-aihbledueto instnm_entrepairs.All ridiadonstmda_:lsusedin this

cdib_don _e traceable to NIST. C_llibmdon of M&TE is traceable to NIST. The accepmbl_ toler'anca for_-le_Ctzeading_ is "+5% for

metex z_dingsand 4"2% tot scaler r_ding_.

HIGH VOLTAGE CALIBRATION

1246 +SV _.jr- 7'5"- V / 2-,_5"" V 1246 + 20V

"An out of tolerancerepo_ is issuedwhenthe _s-foundvoltageismore than-40 vok._from thedl,_phyedvgue ca_re_pondingto _ >20%_educ_oni radiolo "camreso_nse.

o_m_ts:/ u/o't_

-- _ _ .. ._-_-o_ ,v--2/--o7

Signatures indicate acceptability of



SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET

RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL NtA-563
Pzoject# 98106:06File Class:T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes:02/00 Rev.2, Page1 of 1
t i i i i

3

Model: 5"_','/-_ S/N a/g 2--"Sm_t Pack Ca B_code: DT"E_d-Oa3_
M&TE

E-600: SIN Bazcode _ Cal. Exp. Date,,, _ . N/A

Isotope/"_7d._ S/N___IZ_ Activity).4,9_,_,c/./_Ce_Date'_-zT-,zi..

Source to Detector Geometry {_A-._"_

Ef£. From As-Found As-Le_

_°_°"*/v=. o,-I B_,cpmGross,_,-E_. t Bk_,_pm_,o,s,_mElf.

2 ,,,,,'/_.. ,....
I

3 ,,v'/.,.€- ) i ) I

NOTES: An "S" in the as-formal column indicates no as-found readings available due to instrument
repairs. A!1radiation standards used in this calibration axe traceable to NIS,T. Calibration of
M&TE is traceable to NIST. The acceptable tolerance for as-left readJxtgs is 4"10%or +20% if
a correction factor chart is provided.

_ 1-72_ r c,_ r _--_
• I -_ :---_(,=-_., o _-__L_ ,_.-_

Comments: /I/_J_fr_--

Caiib Calibration Date Due foz Recalibxation

2 _ Signatures indicate acceptability of

ewed and Approved By calibration data as recorded above.

Date AU8 2 3 2006



CALl089
EBERLINE E-600 CALIBRATION REPORT - V4.02 --
C_EBD-II20/DTEBG-0233 ;--"

08/21/06
E-600 Serial Number : 1089

Program Version : E600 V4.01
Calibration Date/Due Date : 08/21/06 to 08/21/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV

Upper _hreshold Ca!. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8810
Lower Threshold Intercept : -0.1905 mV
Lower Threshold Span : 0.2162 mV (<=0.5) to 5.10 mV (>=5.0)
Opper Yhresho!d Slope : 0.9556
Upper Threshold Intercept : -0.8889 mV
Upper Threshold Span : 0.9302 mY (<=1.5) to 60.0 mV {>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Da_e : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Backgrcund Update Mode Support : Enabled

-- Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate

Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 462
Type : SPA-3

" " Calibration Date/Due Date : 08/21/06 to 08/21/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

Probe SPA-3 462
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 sacs
High Voltage : 947 Vdc
Lower Threshold : 2.00 mV

Upper Threshold : 2.12 mV
Selected Window : Upper
Upper Ca!. Constant : 1.00 counts/count
Scaler _ime : I0 sacs
Lower to Upper Crossover : 0.0
Upper ts Lower Crossover : 0.0

Cable Length: --_ inches

Signature:

£age 1 COPY "



_PA-3._RF 462 08,21/06
Voltage Plateau Curve
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EBEILLINE _ODEL E-600 COUNT RATE METER CALIBRATION RECORD

_€ RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL M.A-563
P:oject # 98106:06 FileClass:T6.5

Proceduze: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 of 2
I i . i IIIH| lul lira . i i, ii i ii i,i

Eber._e Model E-600 SN /0 Bazco

CALIBRATION STANDARDS: . (._/t_ g

DMM: Model /_¢A_.-....7 7 Barcode 2'7,u'/F_.L_ -O.e_O/' . Ca!. Expires /q/_
PancakeGM Detector S/N ------ Bazcode "---'- Ca!.Expires ----'-- N/A

Pulser [ _-Found c/m As-Left c/m Acceptable

C/m _ Channd 1 Channel 2 Channel 3 Channel 1 Channe! 2 Chan_el 3 Range c/m

200XI _.20 Z47_ 2.._) _-D0 _€)0 _90 190 to 210

400 X 1 * 380 to 420

"" 800 X 1 YdO 760 to 840

s0ox,o 7.'tqI_ v.a<_o8.4i<
200 X 100 19K to 21K

80ox 10o "7_- 76I_to8€K

200 x iI< lq_-'l l_ 190K to 210K

8OOX1K5 7qq_ 7 qq_- 7?q 7L_i _- 798/€- 760I<_oS4OK
SCALER CHECK,

800X 100 78400to81600
Audio [] no L%ht Fes [] no

--IMidpointof most corrmao_yused scale:ANSIN323-1978

NOTES: An "S" in the as-teotmdcolumnindicamsno us-found _adings availabledue tomstzumentrepzizs. All mention stendaedsusedin this
calibzarJonaretraceabletoNIST.CalibrationofM&TE istraceabletoNIST.Theacceptabletolerancefo___±5% for
meter :eadings and !2% forscalerreadings.

HIGH VOLTAGE CALIBRATION

High Voltage Setting 0S-600) / ¢_'-Fo[m"_ As-Left Acceptable ..Range(D.MM)*

• An out of tolerance rrporr is issued when iheh_ more than -40 volt_ from the d_splayedvaluc corresponding eoa >20% rt'ducuon m eadiologicalrespon_.

_lf

Cali__, Calibladofi Date Due-'{ozRecalibntion
12"

_" *' - ....L.'I:_. _£



SODIUM IODIDE FOR USE WITH E-600CALIBRATION PROCEDURE DATA SHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL M.A-b63

Project # 98106:06 File Class: T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes: 02/00 Rev.2, Page1 of 1
,, , ,,,, ,,, i i

g-600: SIN /O,// N/A [] Bazcode: _/'M. e8 13 -- [ { "2-3_--_
-. q

L_cI&TE

E-600: S/N Bazcode . Cal. Exp. Date "-------- N/A

rsotope137_'_ SIN._-€-_a3-/,_Acti_itr!./:_/_C_ Dat__27-,_

oo oo=Ooo=e

Eft, From As-Found As-Le£-tChannel # Prey. Cal. Bkg, cpm Gross, cpm Eft. Bkg, cpm G-ross, cpm E£-E.

2 "

'I'" .. J I......
i

3

NOTES: An "S"inthe as-found column indicates no as-found readings available due to instrument

repairs. AI1mdlation standards used in this calibration are traceable to NIST. Calibration of _1_
M&TE is traceable to NIST. The acceptable tolerance for as-left readings is ±10% or ±20% if
a correction factor chart is provided.

Comments: _'a"WL_

GOPY

_'_ o7
Cah_rated(By Calibration Date Due £ozRecalibradon

_--= _, Signatures indicate acceptability o£
calibration data as recorded above.

e_ed and Approved By
i.,ate /tlU823 2006 ..
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Voltage Plateau Curve
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CALl041 _= I'_ _ _ _ _-
EBERLINE E-600 CALIBRATION REPORT - V4.02
CMEBD-II23/DTEBG-0244

08/22/06
E-600 Serial Number : 1041

Program Version : E600 V4.0!
Calibration Date/Due Date : 08/22/06 to 08/22/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV
Upper Threshold Cal. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8810
Lower Threshold•Intercept : -0.1238 mV
Lower Threshold Span : 0.1405 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9556
Upper Threshold Intercept : -0.8889 mV
Upper Threshold Span : 0.9302 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled

,- Background Update Mode Support : Enabled
Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Dfsplay Units : Rate

Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 66574
- • Type : SPA-3

Calibration Date/Due Date : 08/22/06 to 08/22/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc

Overrange : 48000 cps

Probe SPA-3 66574
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20,i0,3 sacs
High Voltage : 869 Vdc
Lower Threshold : 0.0667 mV
Upper Threshold : 5.33 mV

Selected Window : Upper ._,=__
Upper Cal. Constant : 1.00 counts/count
Scaler Time : 60 sacs •
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _[9_ inches

Signature: ___ Date:. 2-_2"_

Page 1 ..

• ,,_



EBERLINE E-600 CALIBRATION REPORT - V4.02
CMEBD-1123/DTEBG-0244

E-600 Serial Number : 1041
Program Version : E600 V4.01
Calibration Date/Due Date : 08/22/06 to 08/22/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV
Upper Threshold Cal. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8810
Lower Threshold Intercept : -0.1238 mV
Lower Threshold Span : 0.1405 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9556
Upper Threshold Intercept : -0.8889 mV
Upper Threshold Span : 0.9302 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms :Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Ca!, Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled

,. Background Update Mode Support : Enabled
Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate
Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 66574
- - Type : SPA-3

Calibration Date/Due Date : 08/22/06 to 08/22/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max Righ Voltage : 1600 Vdc
Overrange : 48000 cps

Probe SPA-3 66574
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 sacs

-- High Voltage : 850 Vdc
Lower Threshold : 2.00 mV
Upper Threshold : 2.12 mV
Selected Window : Upper
Upper Ca!. Constant : 1.00 counts/count

Scaler Time : I0 sacs __
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: --_0-- inches

Signature: 7_/_ Date: _-_ _-_g

Page 1 ..



./

200 X 100 19K to 21K

800 X 1{30 7_ ;_-aD/_ 7 f" °0"_-- 76I< to841(

200 X IK / f Y. 7,_ 190K to210K

s00XIK qq,z_ "Tqq 79q 7qq/ 760Kto840K

, SCALER CHECK (cotmts(_!__u_te !....................... ;
s00xl00 [7q-P 77.2-r--w --- - --. _ 78400to81600

Audio[_/yes[-lno Light_yes _] no

I Mddpointof mostcorrmaooAyusedscale: ANSI N323-1978
NOTES: ,_m"S"in the as-found columnindicatesno as-foundreadingsavailabledue to insmameatrepairs. All radiationstandatdsusedin this

-- calibzationate traceableto NIST. Calibrationof M&TE is traceabletoNIST. The acc¢ptab|etolerancefor as-leftreadingsis ---5%for
meter zeaxiingsand +2°/ofoxscadexzeadings.

HIGH VOLTAGE CALIBRATION

High Voltage Setting (E-600) _d As-Lef_ Acceptable Range (DMM)*

V /_ff--£) V 1246- _+20V

* An out of tolerance rtport ks issued whet _ks mort than -40volts from the displayedvalu_ corresponding to a 2_ _ reduction in radiolo_eal response.

Calibra_edU4By Calibration Date Due for Recalibrat_on

,_ 2/_ 2-''- Signatuzes indicate acceptability of
Re_d and Approved By/Date calibration data as recorded above.



CALl052EBERLINE E-600 CALIBRATION REPORT - V4.02
CMEBD-II35/DTEBG-0241

08/24/06
E-600 Serial Number : 1052

Program Version : E600 V4.01
Calibration Date/Due Date : 08/24/06 to 08/24/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV

Upper Threshold Cal. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8333
Lower Threshold Intercept : -0.1333 mV
Lower Threshold Span : 0.1600 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.8963
Upper Threshold Intercept • -0.6519 mV
Upper Threshold Span : 0.7273 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Update Mode Support : Enabled

"" Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate

Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 15040
. Type : SPA-3

Calibration Date/Due Date : 08/24/06 to 08/24/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

Probe SPA-3 15040
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 secs

-- High Voltage : 732 Vdc
Lower Threshold : 2.00 mV
Upper Threshold : 2.12 mV
Selected Window : Upper
Upper Cal. Constant : 1.00 counts/count
Scaler Time : 10 secs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _ inches

Signature: /_//_/_ Date: _/-_

Page 1



sPA-3GRF 15040 o8/241o8
Voltage Plateau Curve
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SODIUM IODIDE FOR USE WITH E-600CALIBRATION PROCEDURE DATA SHEET

, KADIOLOGICAL CALIBRATION PROCEDURES, M_ANUAL MA-563
Pzoi_ct# 98106:06FileClass:T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes: 02/00 Key.2, Page I of 1
i i .J i i i

M&TE

E-600: S/N _ Barcode -----"- _ Cal.gxp. Date "'-'--- N/A
Isotope /,€7(s ...... S/N _t_-_Z9 _/_ kctivity / 9t,PEd_//,,-TC'ezt.Date _/-z-7-tt(

SourcetO Detector Geometry //I_

# Bkg, cpm Gross, cpm Bkg, cpm cpm

2 /tf!_ .....

3 A.///_7- I ....

i'"

NOTES: An "S" inthe as-found column indicates no as-found readings available due to instrument
repairs. All radiation standards used in thiscalibration are traceable to NIST. Calibration of
tVI&TE is traceable to NIST. The acceptable tolerance for as-left readings is +10% or +20°/0 if
a correction factor chart is provided.

- Comments: /_dxi =_-

a'-C y CalibrationDate Due for Recalibtation

l_ewed -" __"--'_ Signatuzesinclicateacceptabilityof
and ApprovedBy calibrationdataas recozded above.

Date AU_ 2 2006



EB£RLLNIE

400X 1i 380to 420

200X IK 190K to 210K

sooxIK7qK 7qf 797F--.7qlg-7qq 7qqz:760Kto840K
SCALER CHECK (counm/1

sooxIoo'-!7q"f.-,r_._..,:._ ._,_,,,.,,,.m_,..,_7q-_ 75_oo_o8_600
l., yes F1 no Light yes _ no

Midpointof most communiyused sea!e:ANSI N323-1978
NOTES: An "S"in._e as-found columnindicatesno as-found readingsavailabledueto instrumentrepairs. All ntdiationstandardsusedin this

calibrationare traceableto NIST. Calibrationo£M&TE is traceableto NIST. The acceptable toleranc_foras-leftreadingsis --+5%fo_
meter readingsand +2% for seaierreadings.

HIGH VOLTAGE CALIBRATION

Pligh Voltage Setting (E-600) As-Found As-Left I Acceptable Range (DMM)* ,_

1246 -+5V [ --/_'/0 _ V / _"/: V I 1246 + 20_/

i 2250 _.+5V _._.-.5""d) V j _--'_-5_ V 2250 _+20V
" An out of tolerance report is issued when the_-found voltage is more than -40 volta from the displayed value corresponding to a >20'/o"_educoonin radiological_sponse.

._menm: #OW/'--"

Cat__y 2/_ Calibration Date Due for Recalibraffon
(./ Simaature_ indicate accet_tability of



SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

Pzoject # 98106:06 File Class: T6.5

Proceduz'e: 3.9.8 Issued: 05/01 Supersedes; 02/00 Rev.2, Page 1 of 1
i i H,.i m .., H I I I I|

_ode!: _/_4_ " 3 S/N "71=0 SmartP,ck Q B_code: D"_6Q-o ggo_ _-------_J

M&TE

E-600: S/N _ B_code --'r--. Cal. Exp. Date -- N/A

Isotope /_7_.. S/N _-_._'70 Activity/;'fg_'_/_,', Cert. Date _-27-d_.

Source to Detector Geometry.

Eft.From As-Found As-Left

Channel # Prey. Cal. Bkg, cpm Gross, cpm Ef£ Bk_ cpm "Gross, cpm Eft.
t i

1 /_% _-5-7_ z.0_F-- /_.,_ s-v,_/_,z_,_ /_'._

2 w'/_ j ,, t ".
.I

NOTES: An "S" in the as-found column indicates no as-found readings available due to instrument
repairs. All radiation standards used in this calibration are traceable to NIST. Calibrationof
M&TE is traceable to NIST. The acceptable tolerance for as-left readings is ±10% or +20% if
a correction factor chart is provided.

Comments: /G/#a/_

COpy

Calibration Date Due foz Recalibmtion

_e'wed _ _A._ ..__. Signatures indicate acceptability ofand'Ap_oved t3y calibration data as recorded above.
.L)Rte

AUG23 2006



SPA-3.GRF 760 08/23/08
Voltage Plateau Curve
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CALl068

EBERLZNE E-600 CALIHRATION REPORT - V4.02 [-F-_l_'--_-y.2.1..2r"-=[.2/lJI_CMEBD-II41/DTEBG-0238
08/23/06 07:07:33
E-600 Serial Number : 1068

Program Version : E600 V4.01
Calibration Date/Due Date : 08/23/06 to 08/23/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mY and 6.00 mV
Upper Threshold Cal. Points : 6.00 mY and 60.0 mV
Lower Threshold Slope : 0.9286
Lower Threshold Intercept : -0.1143 mV
Lower Threshold Span : 0.1231 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9889
Upper Threshold Intercept : -0.7556 mV
Upper Threshold Span : 0.7641 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No

Ignore E-600 Ca!. Date : No --___,.L.___._ , __
Ignore Probe Cal Date : No -_S!_,_ "• ______! _ _ _ i_ _i_ _X_
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Opdate Mode Support : Disabled
Log ID Source : Internal!Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate
Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 720
- , Type : SPA-3

Calibration Date/Due Date : 08/23/06 to 08/23/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

0
Page 2

Probe SPA-3 720 continued...
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 secs
High Voltage : 791 Vdc
Lower Threshold : 2.00 mV
Upper Threshold : 60.0 mV
Selected Window : Lower
Lower Cal. Constant : 1.00 counts/count
Scaler Time : 60 sacs __

Lower to Hpper Crossover : 0.0 °
Opper to Lower Crossover : 0.0

Cable Length: _ _ inches

Signature: _// _ Date: 2- 2-]-_

Page i
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CALl068

EBERLINE E-600 CALIBRATION REPORT - V4.02
CMEBD-II41/DTEBG-0238

08/23/06
E-600 Serial Number : 1068

Program Version : E600 V4.01
Calibration Date/Due Date : 08/23/06 to 08/23/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV

Upper Threshold Cal. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8810
Lower Threshold Intercept : -0.1238 mV
Lower Threshold Span : 0.1405 mY (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold S!ope : 0.9407
Upper Threshold intercept : -0.5630 mV
Upper Threshold Span : 0.5985 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Date : No
Ignore Probe Ca!. Date : No
Ratemeter Mode Support : Enabled ...........,_ _._....,r_....,_,,

. _, _._..,_,_ ,_ ,.,Integrate Mode Support : Enabled _ _ =_ ::_
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Update Mode Support : Enabled

"" Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate
Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 7_ _ _,_,o_
_ . Type- SPA-3--

Calibration Date/Due Date : 08/23/06 to 08/23/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

Probe SPA-3 760
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20_I0,3 sacs
Hiqh Voltage : 850 Vdc ....
Lower Threshold : 2.00 mY
Upper Threshold : 2.12 mV
Selected Window : Upper
Upper Cal. Constant : 1.00 counts/count
Scaler Time : I0 secs
Lower to Upper Crossover : 0.0

Upper to Lower Crossover : 0.0 __=

Cable Length: _/-- inches

/ _

Page i
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EBERLINE MODEL E-600 COUNT RATE METER CALIBRATION RECORD

RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

Project # 98106:06 File Class:T6.5 _.._
_€ Procedure: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 of 2 _ 'L

i ii, i iiii i ,,11, i i i

EbeRi_e Model E-600 SN irO=-_-O Barcode: _m_ D-- [ t _--_::_ ][ IFI_

I
!5']

Conventional Channe! CalibratedWith: Pancake GM [_ Other _ Bazcode:_ & _- 02- 3 7 I?_-_-

If othez Ls checked, Model _"_€'//"_ '-_'_::_ff-'_ SN _-Z / ..... '_-='}

CALIBRATION STANDARDS: I II

V_erM_lMod__-_1,,_- y_jaa. B_codef _E_/-_vo _ cal._i_e_ ///_A
DMM: Model /_'L_.c_--z-"77 Barcode/¢-/,,_Z &-o,_I Cal.Exp_es.....io/_/_
Pancake GM Detector S/N ---- Barcode _ Cal. Expires ......._ N/A

Pulser As-Found c/m As-Leftc/m Acceptable
Range c/m

C/m Channel 1 Channel 2 Channel 3 Channel 1 Channel 2 Channel 3

200Xl _ _g£_O _2_O Z_)_) _D _._ffD _0 190 to 210

400X11 _DO _d 380 to 420

8oox 1 _del _°a8 760tos_
"" 200X 10 y-qqff'_-- €1< 1.9 Kto 2AK

800 X I0 7-79 _" _'<_'ff_ 7.6K to 8.4K

200X 100 /_.¢Ffi (-- 19K to21K

800x _oo 7q-2_ 7q._r-- 76](to841<

a00xm "77_)z-"TqqK- 7qqff-- 7qq,<- 760Kto840K
SCALER CHECK (counts/1 minute)

800X100 [ 7q-_'_ 7q-O _-" 78400to81600
_Ino El no

Midpointof most commonlyusedscale: ANSI N323-1978
NOTES: An "S" in th_ as-foundcolumnindi¢-_tesno as-_otmdreadingsavailabledue to instrumentrepairs. All radiationstandardsused in this

calibrationare traceableto NIST. Ca!ibmtionof MATEis traceableto NIST. The acceptabletolerancefor as-leftreadingsis +5%for
metex_eadingsand +2% for scale_zeadi_gs.

HIGH VOLTAGE CALIBRATION

High Voltage Sett_ag 0E-600) As-Found As-Left Acceptable Range (DMM)*

1246 +5V /_ _/-5_ ,., V /2 _/'_'f V 1246 + 20V

z2_0+_v --g_gq v 2Zg_/' v 2a_0±2or
* An out of tolerance report i_issued when the a_-found voltage is more than -40 volts fi'om the dispb.yedvalue eo_esponding to a >20_Areduction in tadlological'respome.

Com_: ,/t6_,,_

<Z-f'/'_ _-z_-_b _-z3--67
_alibrated By Calibration Date Due for Recatibration

"_'__ Signatuxes hadicate acceptability o f
R_.x_ewed .hA Anrwoved By/Date calibration data as recozded above.



SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET
RAJDIOLOGICAL CALIBRATION PROCEDURES, MANUAL N.A-563

Project # 98106:06 File Class: T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes: 02/00 Rev.2, Page 1 of 1i ,i ii i. ul

E-600:s/N ia¢-6 N/AO B_coae:C_<SP- It57o

IIModel: _P-_'3 S/N _'2.[ Smaxt Pack _ Barcode: _)T_:6d - o z _ "7

M&TE

E-600: S/N J- Ba_code Cal. Sxp. Date N/A

Isotope lfJVd_ S/N _L/-'-_ 57e9 Activity/. _/,€'Edq"/,._Cert. Date }l-a7 - O _,

Source to Detector Geometry. (__-'-

E££ From As-Found As-Left
Channei#

PJ:ev. Cal. Bkg, cpm Gross, cpm Eft. Bkg, cpm Gross, cpm Eft.

1 t2.5°2o _.,vf/_- /,°7.7_ 12,_/_ 23v/_ zQ7/c_ /3[d_
2
3 2'i)'//f-3-" " ' ..... '! I

.

NOTES: An "S" in the as-found column indicates no as-found readings available due to instrument
repairs. All radiation standards used in this calibration are traceable to NIST. Calibration of
M&TE is traceable to NIST. The acceptable tolerance foras-left readings is 4"10%or +20% if
a correction factor chart is provided.

Calib_at_ 'By -- Calibration Date Due £or Recalib±adon

.. _ _ _ Signatures indicate acceptability of
e_ewed and Approved By calibration data as recorded above.
Date AUG2b,2006



CALl080
EBEKLINE E-600 CALIBRATION REPORT - V4.02
CMEBD-II56/DTEBG-0237

08/23/06
E-600 Serial Number : 1080

Program Version : E600 V4.01
Calibration Date/Due Date : 08/23/06 to 08/23/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV
Upper Threshold Ca!. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8571
Lower Threshold Intercept : -0.1619 mV
Lower Threshold Span : 0.1889 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9296
Upper Threshold Intercept : -0.7852 mV
Upper Threshold Span : 0.8447 mV (<=1.5) to 60.0 mV (>=50.0]
A!arm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Update Mode Support : Enabled
Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display

Scaler Display Units : RateScaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 521
° • Type : SPA-3

Calibration Date/Due Date : 08/23/06 to 08/23/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

Probe SPA-3 521
Channel l

Channe! Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 secs

-- High Voltage : 820 Vdc
Lower Threshold : 2.00 mV

Upper Threshold : 2.12 mV
Selected Window : Upper
Upper Ca!. Constant : 1.00 counts/count
Scaler Time : i0 secs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _ D inches

Signature: _//__--'-- Date: _'2_

Page 1 .
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EBEILLINE MODEL E-600COUNT RATE METER CALIBRATION RECORD

R.ADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA463
Project# 98106:06FileClass:T6.5

Procedure: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 0£2
i i.i i ii .i.J i . i t .

CALIBRATION STANDARDS: _/ ,_,['-_o_e_ l-o ooz-
Pulsar Mr:t/Model _"(_.a._/,,_ ,,'€1/_2--- Barcdde _ Cal. Expires /t/_
DMM: Model ,_/.4A,A'_- 7"7 Barcode/_/_t_t--_ "-_aa! Cal. Expires t,a/,o,g /

Pancake GM Detector S/N '_ Barcode _ Cal. Expkes "----- N/A [_

As-Found c/m As-Left c/m Acceptable

Pulser i Range c/mC/m Chained 1 Chazme!2 Channel 3 Channel 1 Channel2 Channel3

z00x_ gO_ 7_0 "boo g_0 z-oo Z¢2o _90to21o
400 X 1_ 380to420

.- 800 X 1 _"_ _ 760 to 840

800 X 10 "_ 7.6I( to 8.4I(

_'oox_oo "7q-_ 76z<to_¢K
20oxn< l°_9,'lK /qq.7,w--. 190Kto210K

8oox_K 3 _qt_ "Tqq I(-- q _ 76OK,o84oK
SCALER CHECK (countsil

 ooxoo
[Audio [i_ yes [] no Light yes [] no

' Midpoint of most commonly used scale: ANSI N323-I978

NOTES: An "S" in the as-found column hadicare_no as-found readings avaihble due to instrumeo_ zepaim. All radiation standaz& reed ha this
calibzadon _€ traceable to NIST. Calibmdon of MATE is traceable to NIST. The _tcceptable tolerance [o_as-left zeadlngs is --+5% foz

metez _eadings and +2% for scalex readings. CO_YHIGH VOLTAGE CALIBRATION

High Voltage Setting (E-600) As-Found ] As-Left AcceptableRange (DM2d)*

1246 -+5V --/Z_'i V ] 2__.5-/, V 1246 + 20V

=so+_sv zz-y v 2.z-5-_- v __2so+2ov
* An out of tolerance report is issued when the as-found voltage is more than -40 volts from the displayedvalue corresponding to a >20% reduction tn radio]og*calresponse.

C_bza_ _ _ Calibration Date Due for RecalibrationSiwnamre._indicate acceotabilitv of



spA-3ORF 1239 o8/21/06
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SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET

RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL M_A-563
Project# 98106:06 File Class:T6.5

P_:ocedm:e: 3,9,8 Issued: 05/01 Supexsedes: 02/00 Rev.2, Page 1 of l

E-600-SIN /2/3 NIA O B_c.oa*:C/q_-82)__i2.:3_--_

MATE

E-600: S/N -- Bazcode I-- ' C£. Exp.Date "-'----- N/A

Isotope/_7_ S/N2_z_z_24Ac_ity/.V_'e'l_.2C_rLDat_'7--.Z7-O/_

Source to Detector Geometry

Ef£Fzom As-Found _&s-Left
Channel# ....

P_:ev. Cal. B,/r.g,cp= Ozoss,cpm ]_f£ Bkg, cpm, G-:oss, cpm I.... Eff.

m.7, >2-9 I I.....
2 I "_/'€ ...... I ............. 3 ,a.//,€-- . I ....... m

NOTES: An "S" inthe as-found column indicates no as-found readings available due to instrument
repairs. All radiation standards used in this calibration are traceable to 1NIST. Calibration of
MATE is traceable to NIST. The acceptable tolerance for as-ieft readings is ±10% or +-20% if
a correction factor chart is provided.

Comments: ,/6_/g/'_:

Call Calibzation Date Due for Recalibration

• ("X,__ _ _ --- Signatm:esindicateacceptabilityof
ed and Approved By calibration data as recorded above.

_te AUG23 2006

OOP¥
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CALl213
EBERLINE E-600 CALIBRATION REPORT - V4.02

CMEBD-1239/DTEBG-0240
08/22/06
E-600 Serial Number : 1213

Program Version : E600 V4.0!
Calibration Date/Due Date : 08/22/06 to 08/22/07
Scaler Precision : 10%
Lower Threshold Ca!. Points : 1.80 mV and 6.00 mV

Upper Threshold Cal. Points ; 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8571
Lower Threshold Intercept : -0.0952 mV
Lower Threshold Span : 0.iii! mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9556
Upper Threshold Intercept : -0.8889 mV
Upper Threshold Span : 0.9302 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Update Mode Support : Enabled°

• Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate

Scaler Counting Mode : Fixed Time

Conventiona! Probe Serial Number : 623
. Type : SPA-3

Calibration Date/Due Date : 08/22/06 to 08/22/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

Probe SPA-3 623
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 secs

-- High Voltage : 850 Vdc
Lower Threshold : 2.00 mV
Upper Threshold : 2.12 mV
Selected Window : Upper
Upper Cal. Constant : 1.00 counts/count
Scaler Time : 10 secs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _O inches

Signature: _1_ Date: _21_-_





SODIUM IODIDE FOR USE WITH E-600CALIBRATIONPROCEDURE DATA SHEET
RADIOLOGICAL CAL!BRATION PROCEDURES, MANUAL MA-563

Project ,#98106:06FileClass:T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes:02/00 Key.2,Paget of 1
, . . , .i i..i i.m .. •

M&TE

E-_00:s/N ---- _=ode _ c_m:p.Pate f N/A
Isotope/-_7,_-_.. s/_.._-_oy/_, Ao_+,,',-/,_E+.,,_+c_t.Dat+5"-g7-'_+

I Channd Eft. From As-Found As-Le_c#
Vre_.C.t _kg,cVmi Gross,_p= _._." Bkg,_= Gro+s,cp_ _.e_i

+ /I.rX y+_7,_'!7_,_t/?,2_ :t.-_ /7_,o_//€_
t , _,

3 ...... f

NOTES: An "S" in the as-fouadcolumn indicates no as-fotmdreadings available due to insttttme-t
repairs. All radiation standards used in this calibrationare traceable to 1NIST.Calibrationof
!_&TE is traceable to NIST. The acceptable tolerance for as-left readings is +10% or 4"-20%if
a correction factor chart is provided.

Comments: ,A._JA._

r

2 _ Signaturesindicate acceptabilityof
e_ewed and Approved By calibration data as recordedabove.
D_te AUG23 2006

' COPY



_ CALl206
EBERLINE E-600 CALIBRATION REPORT - V4.02
CMEBD-1242/DTEBG-0224

E-600 Serial Number : 1206
Program Version : E600 V4.0!
Calibration Date/Due Date : 08/22/06 to 08/22/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV
Upper Threshold Cal. Points : 6.00 mV and 60.0 mY
Lower Threshold Slope : 0.8571
Lower Threshold Intercept : -0.0952 mV
Lower Threshold Span : 0.1111 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9407
Upper Threshold Intercept : -0.9630 mV
Upper Threshold Span : 1.02 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal, Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled _"_:_,7_ _ _.._k_
Integrate Mode Support : Enabled . _/___:......__:!_ ii_i___
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled

... Background Update Mode Support : Enabled
Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate
Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 3874205
- . Type : SPA-3

Calibration Date/Due Date : 08/22/06 to 08/22/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

Probe SPA-3 3874205
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 sacs
High Voltage : 811 Vdc
Lower Threshold : 2.00 mV
Upper Threshold : 2.12 mV
Selected Window : Upper
Upper Cal. Constant : 1.00 counts/count
Scaler Time : 10 sacs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _ inches

Signature: _ _ Date: _ _ _--_..

Page 1 _O._,% _ ..., . ,



CALl206EBERLINE E-600 CALIBRATION REPORT - V4,02C BD-1242/DT BG-0224
E-600 Seria! Number : 1206

Program Version : E600 V4.01
Calibration Date/Due Date : 08/22/06 to 08/22/07
Scaler Precision : 10%
Lower T.hresholdCa!. Points : 1.80 mV and 6.00 mY

Upper Threshold Cal. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8571
Lower Threshold Intercept : -0.0952 mV
Lower Threshold Span : 0.iiii mY (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9407
Upper Threshold Intercept : -0.9630 mV
Upper Threshold Span : 1.02 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No

Ignore E-600 Cal. Date : No .._-.,;_,._.,_n _T_?-_
Ignore Probe Cal Date : No .--_,_,,_,_,........
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Backgror_nd Update Mode Support : Enabled

"" Log ID Source : Internal/Aux.
Star Key Katemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate

Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 3874205
. . Type : SPA-3

Calibration Date/Due Date : 08/22/06 to 08/22/07
Dead Time : 20.0 usec
Surface Area : 20.0 cm2
Max High Voltage : 1600 Vdc
Overrange : 48000 cps

Probe SPA-3 3874205
Channel 1

Channel Type : Gamma
Rate Units : cpm
Response Times : 20,10,3 sacs
High Voltage : 752 Vdc
Lower Threshold : 0.1333 mV

Upper Threshold : 4.13 mV
Selected Window : Upper
Upper Ca!. Constant : 1.00 counts/count
Scaler Time : 60 sacs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _ inches

Signature: _// _ Date: __O_
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200x 1K _9o_<_o2,oK
soox qat'l 74_K---- 7_'?_ 7gw_ 7g,,_ v6OK_oS4OI<

SCALER CHECK (counts/1

800x lOO[ 7?.s*_- 7q, t_ v84ooto8t6oo
Audio _ yes r'l no

'Midpoint of most commonly used scale: ANSIN323-1978
-'NOTES: An "S" in the asLfoundcolumnindicatgsno _-found rcadir_ availabledue to i_trumeat repairs. All radiationsm-ndardsusedin

c_libmrionare rzac_ableto NIST; Callbmtionof M&TE is trac_ble to NIST. The acceptable tolexancefor as-leftreadingsis+ 5%for
meter readingsand _+2%fo_scaled_eadings.

HIGH VOLTAGE CALIBRATION

1246 -+5V __/Z_._"2.-- V /?_.-._'/ V 1246 ± 20V

2250±sv zz-5"2-- v I _2..45""v 2250_20v
" An out of tol_rr_nce report is issued _vhen the _-found voltage-is more than -40 voit_ from the disphyed v_lluecorresponding 1o _l>21_1_reduction in mdiolog_c;llr_sponse.

v

._ _ Calib_ationDate Due for Recalibration
o"

#a:_ Signaturesindicateacceptabilityof



CALIO!4 _'; '--
EBERLINE E-600 CALIBRATION REPORT - V4.02 _-_-_ _
CMEBD-II27

08/22/06
E-600 Serial Number : 1014

Program Version : E600 V4.01
Calibration Date/Due Date : 08/22/06 to 08/22/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV

Upper Threshold Cal. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.9048
Lower Threshold intercept : -0.1524 mV
Lower Threshold Span : 0.1684 mV (<=0.5) to 5.10 mV (>=5o0]
Upper Threshold Slope : 0.9815
Upper Threshold Intercept : -0.7259 mV
Upper Threshold Span : 0.7396 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Update Mode Support : Enabled

-- Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate

Scaler Counting Mode : Fixed Time
Conventional Probe Serial Number : 0

Type. : HP 360
- " Calibration Date/Due Date : 08/22/06 to 08/22/07

Dead Time : 100 usec
Surface Area : 15.0 cm2
Max High Voltage : 900 Vdc
Overrange : 58000 cps

Probe HP 360 0
Channel 2

Channel Type : Beta
Rate Units : cpm
Response Times : 20,20,20 sacs
High Voltage : 898 Vdc
Lower Threshold : 5.00 mV
Upper Threshold : i0.I mV
Selected Window : Upper
Upper Ca!. Constant : 1.00 counts/count
Scaler Time : 60 sacs
Lower to Upper Crossover : 0.0
Upper te Lower Crossover : 0.0

Cable Length: --_ inches

_//_ Date: _- _ _ -_2_Signature:



° o Page 1 of I

Sreault, Jeff J _j/,l_"_ - //2-7

From: bdickenson@eberlineservices.com

Sent: Tuesday, August 22, 2006 9:56 AM

To: james.breault@pnl.gov

Subject: E600 audible

James,

I understand that an E600 you are calibrating has a problemwith the audible. We do not use the audibleat
all. The E600 is wired intoour computer logging system. The system itselfhas an audible alarm limit, it is ok to
calibrate it without the audible.

Bob Dickenson
Lead RCT
Eberline Services Inc.

...... _-_ ,_,_
!r_-';)_ _3 '_'_--m_l_ '_ -_

2

8/22/2006



...., EBERLINESHP-380A(B)DATASHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

Project#98106:06FileClass:T6,5

Procedure: 3.9.6 Issued: 06/06 Supersedes: 12/01 Rev.6.1,Page 1 of 2ml i | II

_HP380A B_rcode:DTEBY-/_
SN

CalibrationStandards EberlineE-600 SN 1603 Cal.Expires08/06

/sotope Barcode Acdvity Cal.Exp. Date
SRAM7-0003 91,800 dpm 04-/07

_o _7.ooo_ _,_oo_ o_,o_ _ £RLtN£'tiCs SRAMT-0004 90,500 dpm 04/07 _

iS-FOUND

Isotope Background Gross, cpm Efficiency Previous HV
(Channel) Efficiency
/9'7'13 do.dK ,#2.¥ --- 6J5

_'_u _ I o, 5:.7;lc I0.I _ _35
KADIOLOGICAL CALIBRATION Source/Detector Distance /_ _ HV _ £.._

Activity Grosscountrate(cpm) Effidency AcceptanceCriter.m

.- Isotope (dpm) (z Ch. _ Ch. lO0*(cpm/dpm)

o.o o=, I,';  %itlfll ,so,o, o
_"Sr_ 9_,s00f_.& ;/,€,t" ,2_ _ >_1so/0_ _>200/o_,_<02_/0_

. .,,,Cs 9o.s0o• / !6.$3_ /a;:' _ >_100/°_ ,__s,/.
n'Pu 52,900 _./_/_ _. _._'_" /2 CZ ->10%a >-10°Aa

CLor_ -,.

Disabled.Channels: I [-I 2[='I 3 O None._ _

NOTES: An "S" in the as-fotmd column indicates no as-fomad readings available due to instrument repairs, All
radiatio- standards used in this calibration are traceable to NIST. Calibration of M&TE is traceable to

-- NIST. The acceptable tolerance for as-left readings is +10%.

Commentsj_/_

*Minimum efficiencyfor bet_-onlyprobes with rugged windows have tyvek, extra screenorother material
to protect window. Alpha _cr°sstalk is not a concern for these type detectors since they are calibrated for

beta only and only usegne c_d. 3

k C-z.,__ r
Calibrated By Calibration Date Due 4or Ree/a/ibration

_ _ Signaturesindicate acceptabilityof

Re_nd Approved By--'- Date calibrationdata as mcorde'dabove. ..AUG23,_oo6 '-'



CAL1603.TXT
EBERLINE E-600 CALIBRATION REPORT - V4.02

DTEBY-1686
08/21/06 11:42:13 Probe only
E-600 serial Number : 1603
Smart Probe Serial Number : 856

Type : SHP380AB
calibration Date/Due Date : 08/21/06 to 08/21/07
Dead Time : 8.00 usec
surface Area : 100 cm2
Max High voltage : 1000 vdc
overrange : 80000 cps

Channel i
channel Type : Alpha
Rate units : cpm
Response Times : 20,20,20 secs

High Voltage : 645 V_ = LiNE
Lower Threshold : 1.60 mv
upper Threshold : 33.2 mv
selected window : upper
upper cal. constant : 1.00 counts/count
scaler Time : 60 secs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

channel 2
Channel Type Beta
Rate Units cpm
Response Times 20,20,20 sees

o High voltage 645 vdc
Lower Threshold 1.60 mv
Upper Threshold 33.2 mv
Selected window Lower

Lower Cal. Constant 1.00 counts/countScaler Time 60 secs
Lower to Upper Crossover 0.0
upper to Lower Crossover 0.0

o - channel 3
ChanneiType : Alpha/Beta
Rate Units : cpm
Response Times : 20,20,20 secs
High voltage : 645 vdc
Lower Threshold : 1.60 mv
upper Threshold : 33.2 my
selected window : Both
Lower Cal. Constant : 1.00 counts/count
Upper cal. Constant : 1.00 counts/count
Scaler Time : 60 secs
Lower to Upper Crossover : 0.0

_ Upper to Lower Crossover ..... : 0.0

cable Length:30 ,i_L_es

Signatur .___--_._ Date: _/_' __ / /

(X Y
Page i



Midpointof most commonlyused scale:ANSI N323-1978
NOTES; An "S" in the as-found columnindicatesno as-found readingsavailabledue toinstrument _:ep_'s.All radiationstandazdsusedm this

ca!ibzationa_e traceableto NIST. Calibrationof M&T]_is traceabletoN_ST. The a_ceptabletolerancefo_as-leftreadingsis -- 5%for
meter readingsand _+2%forscal_ readings.

IfflGH VOLTAGE CALIBRATION

High Voltage Setting (E-600) / As-Fotmd As-Left Acceptable Range ('DMIVD*

1246 +5V _/_.,...%''_ V i_Z3"i V- 1246 _+20V

2250+5V l Z _',_--00 V 2 2-_ V 2250+ 20V
_' An out of'toie_nce report ,s issued when the as.found vo|t'ag_ is mor¢ than -40 rolls from th," d_spb_ycd\,a]ue corre:ipondln g to _ >20% ;¢duct_on m ea:JJolo_calt,_ponsc

Cali_=_t_t. _ -,_ ,¢'-_ CalibrationDate Due for Recalibration
o" Siunaturesindicate acceptabilityof



CAL966
EBERLINE E-600 CALIBRATION REPORT - V4.02
CME D-1066

08/22/06 i_ _. -="
E-600 Serial Number : 966

Program Version : E600 V4.01
Calibration Date/Due Date : 08/22/06 to 08/22/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mY and 6.00 mV
Upper Threshold Cal. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.8810
Lower Threshold Intercept : -0.1238 mV
Lower Threshold Span : 0.1405 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9444
Upper Threshold Intercept : -0.8444 mV
Upper Threshold Span : 0.8941 mV (<=1.5) to 60.0 mV (>=50.0)
AlaznaEditing : Enabled
Latching Alarms : Disabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Ignore E-600 Cal. Date : Yes
Ignore Probe Cal. Date : Yes
Ratemeter Mode Support : Enabled

Integrate Mode Support : Enabled __i_t_

Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Update Mode Support : Enabled
Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate

Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 0
. . Type : HP 360

Calibration Date/Due Date : 08/22/06 to 08/22/07
Dead Time : 100 usec
Surface Area : 15.0 cm2
Max High Voltage : 900 Vdc
Overrange : 58000 cps

Probe HP 360 0
Channel 2

Channel Type : Beta
Rate Units : cpm
Response Times : 20,20,20 sacs
High Voltage : 898 Vdc
Lower Threshold : 5.00 mV
Upper Threshold : I0.i mV
Selected Window : Upper
Upper cal. Constant : 1.00 counts/count
Scaler Time : 60 sacs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _ inches

Signature: _/_/_/--_ Date: _-2_

Page 1



" EBERLINE SHP-380A(B)DATA SHEETRADIOLOGICAL CALIBRATION PKOCBDUR!SS, MANUAL MA-563
" Pzoject# 98]06:06FileClass:T6,5

Procedure:3.9.6 Issued:06/06 Supersedes:12/01 R.ev,6.1,PageIof2
" - -- i N it

( SHP380AASOorSHP3S0A SN. _'_?_ Ba_code:DTEBY-/w4"77

CalibrationStandards Ebe_ineE-600 SN 1603 Cal.Expires_

Isotope Barcode Activity Cal.Exp.Date

'°Sr_..____ SR.AM7-0003 91,800 dpm 04/07 __gPu SRaiM7-0001 52,900 dpm 04/07

137Cs S.R_AM7-0004 90.,.500 ....dpm 04/07

AS-FOUND

Isotope Background Gross, cpm Efficiency Pzevious HV
(Channel) Efficiency

'"Pu ,_ _ 5:.fYA: /O.¥ 4- _.#5
RADIOLOGICAL CALIBRATION Source/Detector Distance #/_'_ HV _4"

f
J

Isotope { Activity Gzoss countrate(cpm) Efficiency AcceptanceCriteria
. , (dpm) ccCh. _],ChF lO0*(cpm/dpm)

RuggedWindow'* _ RegularWindq_
90Sr(Y) 91,800 _ '"

m'Pu 52,900 f. _gA_.i 2,€_)A_, // a _>I0%r, _ t0%o_

0_or_ --

DisabledChannels:I_] 2 [Z]3 Q None/

NOTES: An "S"intheas-foundcolumnindicatesnoas-foundreadingsavailableduetoinstrumentrepairs.All
zadiation stand_.rds used in this calibration are traceable to NIST. Calibration of M&TE is traceable to

-- NIST. The acceptable tolerance for as-left readings is +10%. "

Comments: _

*Minimum efficiency for beta-only probes with rugged windows have tyvek, extra screen orother material
to protect window. Alpha cross talk is not a concern for these type detectors since they are calibrated for

betaonly"andonlyuse_n_. /1/ /1_ " ,i_A/ 2//O /ILldflo_ , J g, 7 '
d_t;ra_ea_y Ca_a_o_6ate DuefJ_ec_b,a_o_ '

.7 _-- Signa_:es indicate acceptability of
K_ed and Approved By Date calibration data _ts_ecorded above. ..

AUG23 2006
COPY



CALI603.TXT
EBERLINE E-600 CALIBRATION REPORT - V4.02

DTEBy-1577

08/21/06 12:57:01 Probe Only
E-600 Serial Number : 1603
Smart Probe serial Number : 433

Type : SHP380AB
calibration Date/Due Date : 08/21/06 to 08/21/07
Dead Time : 8.00 usec
surface Area : 100 cm2
Max High voltage : 1000 vdc
overrange : 80000 cps .

channeli EBEBLI
Channel Type : Alpha
Rate Units : cpm
Response Times : 20,20,20 secs
High voltage : 654 vdc
Lower Threshold : 1.60 mv
Upper Threshold : 33.2 mv
Selected Window : upper
upper cal. Constant : 1.00 counts/count
Scaler Time : 60 sees
Lower to upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Channel 2
channel Type : Beta
Rate units : cpm

.- Response Times : 20,20,20 secs
High voltage : 654 vdc
Lower Threshold : 1.60 mv
upper Threshold : 33.2 mv
selected window : Lower
Lower Cal. Constant : 1.00 counts/count
scaler Time : 60 secs
Lower to Upper Crossover : 0.0

- • upper to Lower Crossover : 0.0
Channel 3

Channel Type : Alpha/Beta
Rate units : cpm
Response Times : 20,20,20 secs
High voltage : 654 vdc
Lower Threshold : 1.60 mv
Upper Threshold : 33.2 mV
Selected window : Both
Lower cal. Constant : 1.00 counts/count
Upper cal. Constant : 1.00 counts/count
scaler Time : 60 secs
Lower to upper Crossover : 0.0
Upper to Lower Crossover : 0.0

cable Length: 30 inches



EBEI:LLINE MODEL E-600 COUNT RATE METER CALIBRATION RECORD

RADIOLOGICAL CAL!-BRATION PROCEDURES, M_A.NU_&Lb£h-563
P_oject # 98106:06File Class:T6.5

Procedure: 3.9.5 Issued: 07/06 Supersedes: !1/04 Rev. 6, Page 1 of 2
l lll ill i i|.i i i|.

EU=lineMod_I_-600 SN Jz_ -2t B=coa=_._ _ D- I5q_,, --I/

I£

CALIBRATION STANDARDS:

DMM: Model A_!_u,gi.. '7 7 Barcode i_,_V/=Ag-oa a /. Cal. Expires t'4/_

Pancake GM Detector S/N -- Barcode _ Cal. Expkes _ N/A _'-

Pulser As-Found aim As-Left e/m / Acceptable

Range c/m/C/m Channel 1 Channe! 2 Channel 3 Channel ! Channel 2 Channel 3

200x 1 Z,o0 _ 0 ZOo ZoO _0 _ _Od) _90to2_0

200 X 100 19K to 21K

800"X 100 ] q" q 76I( to 84I<

200 X 1K / q q" 1901(to210K

=ooxlK '4a¢-- 7qg/:--"Tqq_ 7q9 ol_ _-6_1 760Kto840K
SCALER CHECK

soox loo "7q 7s4oo_o816oo
Audio [] no Light Yi no

'Midpointof most commonlyused scale:ANSI N323-1978
-'NOTES: An "S" in th_ as-found columnindic'arcsno as-foundrcadhagsavailabledue to instrument rcpaks. All mdiadon_tandazdsusedin this

calibrationaz_ traceableto NIST. Calibrationof MATEis uaccabletoNIST. The acceptabletolerancefozas-leftreadingsis+5% fo:
metez r_ding_and _+2%for seal= reading.

HIGH VOLT2kGE CALIBRATION

High Voltage Setting 0E-600) As-Fotmd As-Left Acceptable Rlnge (DiVlM)*

1246 +5V __/_f_ "" V /_"_ V- 1246 i 20Vt

° An out oftolerancerepor_is issuedwhgntheas-foundvoltage:is mot= than-40 voks fcomthedL_playedva]uecorrespondingroa >20% reducuonin radiolog_l respOnse.

. COPy
..

Cal_l: _ .._ _ CalibrationDate Due for Recalibr_tion
L/ ............ Signaturesindicate acceptabilityof



CAL1262 __U d_,_ 'J_
EBERLINE E-600 CALIBRATION REPORT - V4.02

CMEBD-1596
08/22/06
E-600 Serial Number : 1262

Program Version : E600 V4.0i
Calibration Date/Due Date : 08/22/06 to 08/22/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV
Upper Threshold Cal. Points : 6.00 mV and 60.0 mV
Lower Threshold Slope : 0.9048
Lower Threshold Intercept : -0.1524 mY
Lower Threshold Span : 0.1684 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 0.9630
Upper Threshold Intercept : -0.6519 mV
Upper Threshold Span : 0.6769 mV (<=1.5) to 60.0 mv (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range : No
Zgnore E-600 Cal. Date : No
Ignore Probe Cal. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Update Mode Support : Enabled

-" Log ID Source : Interna!/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate
Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 0
Type : HP 360

" " Calibration Date/Due Date : 08/22/06 to 08/22/07
Dead Time : 100 usec
Surface Area : 15.0 cm2
Max High Voltage : 900 Vdc
Overrange : 58000 cps

Probe HP 360 0
Channel 2

Channel Type : Beta
Rate Units : cpm
Response Times : 20,20,20 sacs
High Voltage : 898 Vdc
Lower Threshold : 5.00 mV
Upper Threshold : 10.1 mV
Selected Window : Upper
Upper Cal. Constant : 1.00 counts/count
Scaler Time : 60 sacs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _ inches

Siqnature : _/_ Date:

Page 1

COP '



• EBERLINE SHP-380A(B) DATA SHEET
o RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL M.A-563

Pzoject # 98106:06 FJie Chss: T6.5

Proceduze: 3.9.6 Issued: 06/06 Supersedes: 12/01 Key.6.1, Page 1of 2
-- Hill= III I

Calibration Standards Ebe_tine E-600 SN 1603 Cal. Exp_es 08/06

Isotope B_code Activity Cal. Exp. Date

_gPu S1LAMT-0001 52.900 dora 04/07 .

13VCs SRAM7-0004 90,500 dpm 04/07

AS-FOUND

Isotope Background Gross, cpm Efficiency Previous HV

_sr_ ,22_ _ ,;/. ,,_A: ,;2.,&'af_ciency
_u O 0_5.,€._A-H. o - _35"

RADIOLOGICALCALIBRATION Source/DetectorDistance &q/,5"HV

Isotope Activity Gzoss count rate (cpm) Efficiency AcceptanceCriteria
.... (dpm) a Ch. _ Ch. 100*(cpm/dpm)

i iiii i i

Ru_odWi=io,,,*_owl=w_,to;'_
_' _Sr_9 91,800 _3!I-_' __2.a£ o7f' _>1SVo_ _>.20./._,_<0.2./0

2_rPu 52,900 _.//,_ _'_Z /.2 iX _>10%(I -%>10%c_

"' I _o_ .. ..
Disabled,Channels: 1 r-I 2[] 3_None [:]

NOTES: An "S" in the as-fotmdcolumn indicates no as-found readings available due to instrument repairs. All
radiationstandardsused in this calibration are traceableto NIST. Calibrationof M&TE is traceableto
NIST. The acceptable tolerancefor as-leftreadings is 4-I0%.

Comm_ts:a_

*Mioimum efficiency for bern-only probes udth zugged windows have tyvek, extra screen or other mamdal
to protect window. _Alphacross talk is not a concern for these type detectors since they aze calibrated for

A,LX-fl.. r x_. ,€ _ ,_ 7
Calib'rated By _ Cal!oratic/n Date Due for Rtecatibrdti.orl

('%. ._/_ ..... Signatures indicate acceptability of
Approved By Date caEbradon data as recorded above. ..



CAL1603.TXT
EBERLINE E-600 CALIBRATION REPORT- V4.02

DTEBY-1614
08/22/06 11:16:08 Probe Only
E-600 Serial Number : Z603
Smart Probe Serial Number : 3!4

Type : SHP380AB
Calibration Date/Due Date : 08/21/06 to 08/21/07
Dead Time : 8.00 usec
surface Area : 100 cm2
Max High voltage : I000 vdc
Overrange : 80000 cps

Channel 1 -:=L_,_ :
channel Type :Alpha _ _" _
Rate units : cpm
Response Times : 20,20,20 secs
High voltage : 645 vdc
Lower Threshold : 1.60 mv
upper Threshold : 33.2 my
selected window : upper
Upper Cal. Constant : 1.00 counts/count
Scaler Time : 60 secs
Lower to Upper Crossover : 0.0029
Upper to Lower Crossover : 0.1447

Channel 2
Channel Type : Beta
Rate units : cpm
Response Times : 20,20,20 secs

-- High voltage : 645 vdc
Lower Threshold : 1.60 mv
Upper Threshold : 33.2 mv
selected window : Lower
Lower cal. Constant : 1.00 counts/count
Scaler Time : 60 secs
Lower to Upper Crossover : 0.0029
Upper to Lower Crossover : 0.1447

Signatur .__ Date:

copy
Page 1 .-
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EBERLINE MODEL E-600 COUNT RATE METER CALIBRATIc . jORD

KADIOLOGICALCALIBRATIONPROCEDURES,MANUAL -5:63Project # 98106:06FileClass:T6.5

Procedu.te: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page ! of 2

........ ]
Ifotherischecked,Model ..... /_/!AL" SN ... /,///4..

CALIBRATION STANDARDS:

PancakeGM Detector S/N ------- Baxcode _ CaiExpkes _ NIA

As-Fomad elm As-Left c/m AcceptablePuls_

Range c/mC/m Channel 1 Chatmel 2 Channel 3 Channd l Chamad 2 Chamad 3

400 X I 1 380 to 420

800 2<I _"g__ 760 to 840

2ooxlo i.qq¢-- 2-OoK- 1.9K to 2.1I<

_ooxlo 7dq_- -2-q€]_ 7.6Kto8.4K
_.ooxioo Iq2Y_ 7_.a<og- 19K_oa_<
8(90"X 100 7 76K to 84I<

zoox_K Iq_.7_ i qq. _9oI<_o_oK
_oox,z( 7q_ 7qeK- 7qqK-- 7qql_ 7q9 _ ? 7_0_:_o_0K

SCALER CHECK (count_/l.oox,oo17 7<t ..,00<0,,,oo
I Audio ye._ 12 no Light _! no

' Midpointof most commonly used scale:ANSI N32.3-1978
-'_OTES: An "S" in the as-furredcolumnindicatesno as-found feadin_ a_lable due to instrument _epaJ.ts.All radiationstandardsusedin this

calibration axe traceableto NIST. Calibration ofMATE is traceabletoNIST. The a¢ceptable toleranceforas-leftreadingsis +"5% fox
meter zeadi_g_and +2% fo_scalex_eadings.

HmHVOLT_G_C_m_=ON
HighVoltage Setting (E-600) _ As-Found .As-Left ,AcceptableRange (JDMI_*

_246_+sv '_/z.5"-o v ,,/z./f v _246_+20v
22so_+so Zv.-q_" v _z 5"-3v 2250±20v

" An ouc of tolerance report is issued when the as-found' voltage is'more than -40 volts from thedisplayed value corr=ponding to a >20% reduction in radiolog_calresponse.

- .a.-,-.-.,
C_I/45_ -_I_ CalibrationDate Due for Recalibrauon

{./
........... ._,_ Signatures indicate acceptability of



EBEKLINE E-600 CALIBRATION REPORT - V4.02 ....__'...._ '_,c=
CMEBD-1071

08/22/06
E-600 Serial Number : 941

Program Version : E600 V4.01
Calibration Date/Due Date : 08/22/06 to 08/22/07
Scaler Precision : 10%
Lower Threshold Cal. Points : 1.80 mV and 6.00 mV
Upper Threshold Cal. Points : 6.00 mY and 60.0 mV
Lower Threshold Slope : 0.8571
Lower Threshold Intercept : -0.1619 mV
Lower Threshold Span : 0.1889 mV (<=0.5) to 5.10 mV (>=5.0)
Upper Threshold Slope : 1.01
Upper Threshold Intercept : -0.5926 mV
Upper Threshold Span : 0.5867 mV (<=1.5) to 60.0 mV (>=50.0)
Alarm Editing : Enabled
Latching Alarms : Enabled
Auto Ranging : Enabled
Beep on Auto-Range ; No
Ignore E-600 Cal. Date : No
Ignore Probe Ca!. Date : No
Ratemeter Mode Support : Enabled
Integrate Mode Suppor_ : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Update Mode Support : Enabled

_" Log ID Source : Internal/Aux.
Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zero Display
Scaler Display Units : Rate
Scaler Counting Mode : Fixed Time

Conventional Probe Serial Number : 0
. Type : HP 360

Calibration Date/Due Date : 08/22/06 to 08/22/07
Dead Time : i00 usec
Surface Area : 15.0 cm2
Max High Voltage : 900 Vdc
Overranqe : 58000 cps

Probe HP 360 0
Channe! 2

Channe! Type : Beta
Rate Units : cpm
Response Times : 20,20,20 sacs
High Voltage : 898 Vdc
Lower Threshold : 5.00 mV
Upper Threshold : 10.1 mV
Selected Window : Upper
Upper Cal. Constant : 1.00 counts/count
Scaler Time : 60 sacs
Lower to Upper Crossover : 0.0
Upper to Lower Crossover : 0.0

Cable Length: _& inches

Signature: _/_ Date: _-_Z- J_

Page 1 _V ""



EBER.LINE SHP-380A(B)DATA SHEET
" _ RADIOLOGICA.L CALIBRATION PROCEDURES, MANUAL MA-563

Project # 98106:06 File Class:T&5

Procedure: 3.9,6 Issued: 06/06 Supe.zsedes:12/01 Rev.6.1, Page 1 of 2
l i ,M. i ] IBM I. I Ia|

Calibration Standards Eberline E-600 SN 1603 ...... Cal. Expk'es 08/06

Isotope B_code Activity C_!. Exp. Date

SR_AM7-0003 91,800 dpm 04/07

mPu SR-AM7-0001 .. 52,900 dpm 04/07 £RL_b_£
"C.___t_s SRAM7-0004 .. 90,500 dpm 04/07

kS-FOUND

_otope Background Gross, cpm Efficiency Previous HV

(Channel) _ Efficiency

_s_ 11z _ 15.15_ -- 5 _ ¢

RADIOLOGICAL CALIBRATION Source :Detector Distance €//€fi,_ HV,,, _ _"

Isotope Activity Gross count rate (cpm) Ef6dency Acceptance Criteria
.- (dpm) a Ch. _ Ch. 100*(cpm/dpm)

Backg_o_dLX_W_ / .?0.2 __ 150to350q_mE_,-<_3q,mc_
RuggedW'mdow* ,d€_'-ReguhrWindow_'_

_' _,s,:_ 91,8oo/;7, ,;/./_ _3 _ ,. >--_5o,,._ ___'_O:o_
_ :,,_c, -90,500/ 7 /S. 7 7¢f / 7 _ >__o°/._ _ _w.r_

",Vu 52,9oo......!_ 22It ?'tq // _ >_lOO/o_ >__OVo_
.... 0_or _ ..............

Disabled.Ch_.nnels: 1 _ 2Q 3 D None._

NOTES: An "S" in the as-found colum_ indicates no as-found readings avdlable due to instrument repairs. All
radiation standardsused in this calibrationare traceableto NIST. Calibrationof M&TE is traceableto
NIST, The acceptable tolerance for as-left readings is -.+10%.

Comments:_'_

*Minimum efficiency for beta-only probes with rugged windows have ty-cek, extra screen o_ other material
to protect window. Alpha cross _1_ not a concern for these type detectors since they areca_brated for
betaonly_d onlyuseonec_l. )

Calibrated -By ,_/ .. Calibration Date Due _r Rec_librafion

_ t'_ -_$_A. 2 . Signatures indicate acceptability of

R._aad App_ove_y Date calibration data as recorded above.

s COPy



- CAL1603.TXT
EBERLINE E-600 CALIBRATION REPORT - V4.02

DTEBY-1580
08/21/06 10:57:09 Probe Only
E-600 Serial Number : 1603
Smart Probe Serial Number : 271

Type : SHP380AB
Calibration Date/Due Date : 08/21/06 to 08/21/07
Dead Time : 8.00 usec
Surface Area : 100 cm2

• Max High Voltage : 1000 vdc
Overrange : 80000 cps

Channel 1
Channel Type : Alpha
Rate units : cpm

Response Times : 20,20,20 secs E "m:_.....High voltage : 645 Vdc _LJNE
Lower Threshold : 1,60 mV
Upper Threshold : 33.2 mv
Selected window : upper
upper cal. constant : 1.00 counts/count
scaler Time : 60 secs
Lower to upper Crossover : 0,0048
Upper to Lower Crossover : 0,1296

channel 2
channel Type : Beta
Rate Units : cpm
Response Times : 20,20,20 secs

.- High Voltage : 645 Vdc
Lower Threshold : 1.60 mv
Upper Threshold : 33.2 mv
selected window : Lower
Lower Cal. Constant : 1.00 counts/count
Scaler Time : 60 secs
Lower to Upper Crossover : 0.0048
upper to Lower Crossover : 0.1296

- " cable Lengt_O inches

Signatur .__--_ /_ Date: Ji_//_ _..... / /

Page 1 _'" _ _
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BICRON MICRO REM METEKCALIBRATION PROCEDURE

RADIOLOGICAL CALIBRATION PROCEDURES, bvLANUALNLA_-563

Procedure 3.8.5 Issued: 10/05 Supersedes: 92,/05 Rev. 4 Page_! of 1I i i i iii ii iii i i

 ICRONMICRO METERC IB T ONDATA
lVficroRein Meter: S/N 1699 IIBarcode: LMBC3-0123

Ca2ibraion Standm:ds

Pulsez POLL1-0004 Barcode 15973 Cal Exp. Date 07/2006

DVM MMFL1-0001 Ba.rcode 34664726 Ca2Exp. Date 07/2006

137CsWell #1 Barcode # SRTM1-0003 Ca] Exp. Date 09/2006

137CsWell #2 Barcode # SRAM8-0002 Cal Exp. Date 12/2006

Z41Am1X source Barcode # 318-299 Ca2EXP. Date 02/2006

241Am!0X source Barcode # 04-166 Ca2EXP. Date 02/2006

" Range Exposure Rate Source ...... mzem/h mrem/h Acceptable Range
40 mxem/h Cs Well #2 New 38 36 to 44 mxem/hXi000 '"
160 m.rem/h Cs Well #2 New 160 140 to 180mrem/h

"" 4 mrem/h Cs Well #! New 3.8 3.6 to 4.4 m.rem/hX100
16 mzem/h Cs Well #1 New I6 14 to 18 mrem/h

0.4 rnrem/h Cs Well #1 New 0.38 0.36 to 0.44 m.rem/h

! X10 1.6 m.rem/h Cs Well #1 New 1.6 1.4 to 1.8 mrem/h

Xl 0.1 m.tem/h Cs Well #1 New 0.11 0.09 to 0.11 m.tem/h
- • 0.]6 ma:em/h Cs Well #1 New 0.16 0.14 to 0.18 mrem/h
X1000 _>400mrem/h Cs Well #2 New OS Offscale High

241.Ain

X10 1670 lazem/h 318-299 at 44 cm New 1,120 N/A
241Am

Xl 143 _em/h 04-166 at 30 cm New 95 N/A

i, The X0.1 scale is calibrated electronically

, XO.1 4 i.Ltem/h PulseJ: New 3.8 3.6 to 4.4 p.rem/h

-- , X0.1 i6 _tem/h ' Pulser ' New 16 14 to 18 p.rem/h

1X 241AmCF =143/"as-left"= 1.505 10X 241AmCF =1670/"as-left"= 1.491

[] check mechanical zezo As-Le£t I-IV check 1,169 [] HV indicator check

Geotropism: [] Sat [] Unsat

Notes: An "S" in theas-g,otmdcolumnindicatesnoas-foundreadingsavailabledue to instmme_atrepaizs.Allradiation

standardsusedin thiscalibrationare traceableto NIST. Calibrationof M&TEis traceabletoNIST. The

acceptabletolerancefor as-leftreadingsis +I 0%or +20%ifa correctionfactorchartis pmvideiS?,_"]:__'_ t_i_:_;__::_;/_ !_..

M_ichaelD. Hamilton _f_/_ 2/21/2006 2/21/2007

Calibrated By Calibration Date Due for Recalibmfion ""

EBERLi Sigzaatuzesindicate acceptability of

e_. ev)ed and ApprovedBy calibration data as recorded above,



" Therrno Eberline
CALIBRATION REPORT

HandECount

Serial No. t,o.,-/

HighVoltage: 2_,'_./ V
Lower Threshold Upper Threshold
Setting: /.,.,._. mV Setting: ._5 _' 4 mV

d ,4_

Alpha Background: _ cpm BetTaBackground: _.0, o0 cpm

Alpha-Beta
Crossover: _, _' % Beta-Alpha Crossover: 0t 0 %

Alpha Source ID: =26 _/,,,_¢0

Isotope: /Ou03_ Alpha Efficiency: _:_/, _. %
Emission Rate: /oO, 30# e!#m
Source Calib. Date 3_t-o 0
Beta Source ID: _&, q._<-D# Z'/ItgA:.,. _,q_,-sD-_
Isotope: _'e _ Beta Efficiency: Z/i_, e_ %
Emission Rate: /,o, 400 dp,'_
Source Calib. Date 3- t - o o

- Signature: R__-.€€*_ ,,_

2_5"- _1_-/3/3
Thermo Electron RM&P
504 Airport Road, Santa Fe, NM 87507 USA
Phone:(800)234-421-2
Fax:(505) 428,3530
Email:salesinfo_.therm oeberline, com
Internet: www.thermo.comlrmp

..

10
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Reuter.Stokes

Calibration Certificate

Reuter-Stokes certifies that the Environmental Radiation Monitoring Station,

identified below, has been calibrated with standards traceable to the National

Institute of Standards and Technology.

_, Model #: RSS-112

Serial Number: 95100184

Calibration Date: 3/23/2006

AS Found: SEE ATTACHED

Product Engineer

Procedure used: SOP-238.3



Reuter-Stokes

Customer Eberline Services
Reference: 200640227
Model: RSS-112
S/N: 95100184

RSS-112 ELECTRONIC CALIBRATION

As Found After Adiustment

"" A/D Reference (CH: 007)
(1.000 V applied) 1.000 N/A

Chamber Signal (CH: 000)
(10.000 V applied) 2.000 N/A

Channel 003 (CH: 003)
(5.000 V applied) 1.000 N/A

STANDARDS USED:

R/S SN: Nomenclature: M-FGR: Model: Cal Due Date

-- B-147 DC Voltage Std Analogic AN 3100 6/10/06

A-1648 Digital Voltmeter Agilent 34401A 06/09/06

_'evel2 Nuclear/ElectricalIn.spector



Reuter-Stokes

Calibration Certificate

Reuter-Stokes certifies that the Environmental Radiation Monitor, identified

beIow, has been calibrated tbr output using the shadow shield technique*, aad

calibrated with radiation sources traceable to the National Institute of Standards

madTechnology.

Sensor Type: 100 mR/Hr

Serial Number: V-4055
.

Calibration Date: 3/22/06

Sensitivity: 20.14 mV!l,tR/h

Autho_lzed Sl_,nature

*Calibration Procedure: RS-SOP 238.1

_, As found conditions are the same as, as left conditions.



,.j

Reuter-Stokes

Calibration Data

Sensor Type: !00 mR/Hr Source (CS-137): BB-400

Serial Number: V-4055 Date of Certification: 12/1/94

Calibration Date: 3/22/06 Exposure Rate at 1 meter: 4.226 mR/h

Customer Name: EBERLINE

Sensitivity (Ra-226): 20.14 mV/_.tR/h

Distance Exposure Rate P+S+A S+A P k(CS- 137)

Feet cm I.tR/h V V V mV/gRih
.- !2 366 238.892 6.200 t.315 4.884 20.45

14 427 174.786 4.720 I. 156 3.564 20.39
~.

16 488 133.267 3.740 1.030 2.710 20.33

18 549 104.862 3.060 0.935 2.125 20.26 -

.

k(CS-137) = 20.36 mv/gR/h k = 20.36 mv/pR/h

k(Ra-226) = .9892 k(CS-137) cr= .079 mv/gR/h

k(Ra-226) = 20.14 n_V'/gR/h V = _ = 0.390%
k

By: ,_-4_ .,'__i _'g" _ L/-'2"__ Date:-_iz'_//@_"

As found conditions are the same as, as left conditions.



Reuter-Stokes

Calibration Certificate

Reuter-Stokes certifies that the Environmental Radiation Monitoring Station,

identified below, has been calibrated with standards traceable to the National

Institute of Standards and Technology.

Model #: RSS-112

. . Serial Number: K-211

Calibration Date: 2/15/2006

AS Found: SEE ATTACHED

Engineer

Procedure used: SOP-238.3



Reuter-Stokes

Customer Eberline Services
Reference: RMA # 200640028
Model: RSS-112
S/N: K-211

L

RSS-112 ELECTRONIC CALIBRATION

As Found After Adjustment

" A/D Reference (CH: 007)
(1.000 V applied) 0.999 1.000

Chamber Signal (CH: 000)
(10.000 V applied) 2.000 N/A

- " Channel 003 (CH: 003)
(5.000 V applied) 1.000 N/A

STANDARDS USED:

R/S SN: Nomenclature: MFGR: Model: Cal Due Date

-- B-147 DC Voltage Std Analogic AN 3100 6/10/06

A-1648 Digital Voltmeter Agilent 34401A 06/09/06

Level2 Nuclear/ElectricalInspector



Reuter-Stokes

Calibration Certificate

Reuter-Stokes certifies fllat the Enviromnental Radiation Monitor, identified

below, has been calibrated for output using the shadow shield teclmique*, and

calibrated with radiation sources traceable to the National Institute of Standm'ds

and Teclmology.

Sensor Type: 500 gR/Hr

Serial Number: V-4023

Calibration Date: 2/I5/06

Sensitivity: 20. mV/pR/h

Authorized Signature

*Calibration Procedure: RS-SOP 238.1

.°

As left conditions.



Reuter-Stokes

Calibration Data

Sensor Type: 500 gR/Hr Source (CS-t 37): BB-400

Serial Number: V-4023 Date of Certification: 12/1/94

Calibration Date: 2/15/06 Exposure Rate at 1 meter: 4.226 mR/h

Customer Name: EBERLINE

Sensitivity (Ra-226): 20. mV/I.tR/h

Distance Exposure Rate P+S.-A S+A P k(CS- 137)

Feet cm gR/h V V V mV/_.tR/h
-- 12 366 239.421 6.157 1.298 4.859 20.29

I4 427 175.174 4.687 1.140 3.547 20.25

16 488 133.563 3.716 1.019 2.697 20.19

18 549 105.094 3.042 0.926 2.116 20.14 "

k(CS-137) = 20.22 mv/gR/h k- = 20.22 mv/l_tR/h

k(Ra-226) = .9892 k(CS-137) a = .069 mv/pRJh

k(Ra-226)= 20. mv/_t-i1L/h V = o- = 0.342%
k

By: _ /_._.4._-, _-,-_ Date: "////5_/0_-

As left conditions. _1_



Reuter-Stokes

Calibration Data

Sensor Type: 500 gR/Hr Source (CS-137): BB-400

Serial Nmnber: V-4023 Date of Certification: 12/I/94

Calibration Date: 2/I 5/06 Exposure Rate at 1 meter: 4.226 mR/h

Customer Name: EBERLINE

Sensitivity (Ra-226): 19.41mV/uR/h

.

Distance Exposure Rate P+S+A S+A P k(CS- 137)

Feet cm ,aR/h V V V mV/gRJh
.- 12 366 239.421 5.968 1.257 4,711 19.68

14 427 175.174 4.543 I. 107 3.436 19.62

16 488 133.563 3.607 0.989 2.617 19.60

18 549 105.094 2.955 0.897 2.057 19.58

k(CS-137) = 19.62 mv/,uR/h k = 19.62rnvlgWll

k(Ra-226) = .9892 k(CS-137) _r= ,043 mv/gR/h

k(Ra-226) = 19.41 mv-rigR/h V = --c = 0.....9_'9%
k

.,-?

/_ ,/" . /[ "

_, As found conditionsafter the initial repair.Requires a calibration resistor change.



Reuter-Stokes

REPAIR REPORT

Customer: Eberline Services
Reference: RMA# 200640028 & 200640190
Range: 500 uR/hr
S/N: V-4023 & V-4017

PROBLEM DESCRIPTION:
V-4023 and V-4017 were sent in for evaluation, repair, and calibration.

AS FOUND CONDITIONS:
" Customer sent V-4023 in for evaluation and it was found to have a &w, aged electrometer (blown FET & OP

amp) that required replacement and is obsolete. V-4017 was sent in to see if parts from the two HPIC could be
ased to make one working unit. V-4017 was found to be operating erratically. It was found to have a damaged

ceramic to metal seal on the I-IPICbut the electrometer is functioning properly.

COI_J_CTIVE ACTION TAKEN:
Removed the electrometer from V-4017 and tested OK. Cleaned V-4023 and placed in the dry box with the
electrometer. Assembled the electrometer from V-4017 onto I-IPICV-4023, tested the assembly OK, and placed
on calibration.

RECOMMENDATIONS:
Due to the damaged ceramic to metal seal on the V-4017 HPIC, Reuter-Stokes recommends this unit be
scrapped out. The seal cannot be repaired and the unit will not operate properly in this condition. The condition
of this seal is a personnel safety concern.

ElectricalInspector



_bi:Pine Environmental Services, Inc

4037 Darling Court, Suite D, Lflbum, GA 30047
800-842-1088(ToLl-Free)

770-925-2855(Phone)
770-925-28I l(Fax)

pine-ga(i_pine-environmental.com

Certificate of PDR Calibration

This is to certify thatthe PDR 100OSerialNumber4537was calibratedwith standardunitstraceableto
manufacturer'sspecification

Model: 1000
PineNo: 2254
SerialNo: 4537

I I I I I I I Ill I IIII I I I

[C ,alibrationRatio tl _g/m' , ,
[Average PDR Concentration F 1g _ts/m3

-_. Falibration MasterAverage Concentration [229 _t_/m_
[PVRBack_roandConcentration 1144[_g,na' , ,

EnvironmentalConditionsof TestArea:

TempratureDegreeF; %RelativeHumidity
-- .

Cal_rated By: RonnieSmith Date: 8/30/20062:08:00PM

All instrumentare calibratedaccordingto manufacturer'sspecifications

Customer must notify PES of any defect within 24 hours of receipt of equipment
Pleasecall800-842-1088for TechnicalAssistance

See Attach Packin,qList

.ttp://www.pine-environmental.com/calibrepair/calibreporr.aspx?pinenum--2254&calibtype=1 8/30/2006



0
Reuter-Stokes

Calibration Certificate

Reuter-Stokescertifiesthat theEnvironmentalRadiationMortitodngStation,

identifiedbelow, has beencalibratedwith standardstraceableto theNational

Instituteof Standardsand Technology.

Model#: RSS-112

SerialNumber: L-223

CalibrationDate: 3/28/2006

AS Found: SEEATTACHED

-- Product Engineer

Procedureused: SOP-238.3 t

"% °-



@
Reuter-Stokes

Customer Dnratek Services
Reference: 200640226
Model: RSS-112
S/N: L-223

RSS-112 ELECTRONIC CALIBRATION

As Found After Adjustment

A/D Reference (CH: 007)
(1.000 V applied) 1.000 N/A

Chamber Signal (CH: 000)
(10.000 V applied) 2.000 N/A

Channel 003 (CH: 003)
- " (5.000 V applied) 1.000 N/A

STANDARDS USED:

R/S SN: Nomenclature: M'FGR: Model: Cal Due Date

B-147 DC Voltage Std Analogie AN 3100 6/10/06

A-1648 Digital Voltmeter Agilent 34401A 06/09/06

-
Level 2 Nuclear/ Electrical Inspector



Reuter-Stokes

Calibration Certificate

Reuter-Stokes certifies that the Environmental Radiation Monitor, identified

below, has been calibrated for output using the shadow shield technique*, and

calibrated with radiation sources,tl_ceable to the National Institute of Standards

- and Technology.

Sensor Type: 100 mR/Hr

Serial Number: L-2079 ._d

Calibration Date: 3/22/06

Sensitivity: 20.08 mV/_tR/h

*Calibration Procedure: P.S-SOP 238, I

As found condifi_as left conditions. " €



Q Reuter-Stokes

Calibration Data

Sensor Type: 100 mRiHr Source (CS-137): BB-400

Serial Number: L-2079 Date of Certification: 12/1/94

Calibration Date: 3/22/06 Exposure Rate at 1 meter: 4.226 mlL/h

Customer Name: DURATEK

Sensitivity (Ra-226): 20.08 mV/!.tR/h

Distance Exposure Rate P+S+A S+A P k(CS-137)

Feet cm gR/h V V V mV/gR/h
12 366 238.892 6.180 1.314 4.866 20.37

14 427 174.786 4.704 1.151 3.553 9_ __U.DD

-16 488 133.267 3.723 1.023 2.700 20.26

18 549 104.862 3.050 0.927 2.123 20.24

k(CS-137) = 20.3 mv/l.tR/h k = 20.3 mv/p,R/h

k(Ra-226) =. 9892 k(CS- 137) o-= .059 mv/_,Rih

k(Ra-226) ---20.08 mv2!xI_ V = _ = 0,289%
k

By: _ _ Date:

As found conditions are the same as, as left conditions.



0
Reuter-Stokes

Calibration Certificate

Reuter-Stokes certifies that the Environmental Radiation Monitoring Station,

identifiedbelow, has beencalibratedwith standardstraceableto the National

Institute of Standards and Technology.

Model#: RSS-112

SerialNumber: K-200

" " Calibration Date: 3/28/2006

AS Found: SEE ATTACHED

Product Engineer

Procedure used: SOP-238.3



0
Reuter-Stokes

Customer Duratek Services
Reference: 200640226
Model: RSS-112
S/N: K-200

RSS-112 ELECTRONIC CALIBRATION

As Found After Adjustment

AfD Reference (CH: 007)
.... (1.000 V applied) 1.000 N/A

Chamber Signal (CH: 000)

(10.000 V applied) 2.000 N/A

Channel 003 (CH: 003)
- " (5.000 V applied) 1.000 N/A

STANDARDS USED:

R/S SN: Nomenclature: MFGR: Model: Cal Due Date

B-147 DC Voltage Std Analogic AN 3100 6/10/06

A-1648 Digital Voltmeter Agilent 34401A 06/09/06

2 Nuclear/ ElectricalInspector

•o



Reuter-Stokes

Calibration Certificate

Reuter-Stokescertifies thatthe EnviromnentalRadiationMonitor, identified

below, has been calibrated for output using the shadow shield technique*, and

calibrated with radiation sources traceable to the National Institute of Standards

and Technology.

Sensor Type: t00 mR/Hr

Serial Number: K-6905 - _I_

Calibration Date: 3/27/06
t -

Sensitivity: 20.04 mV/gRih

gnature

*Calibration Procedure: RS-SOP 238. l

/

As left conditions. ..



Reuter-Stokes

Calibration Data

Sensor Type: 100 mR/Hr Source (CS-137): BB-400

Serial Number: K-6905 Date of Certification: 12/1/94

Calibration Date: 3/27/06 Exposure Rate at 1 meter: 4.226 mR/h

Customer Name: DURATEK

Sensitivity (Ra-226): 20.04 mV/i.tR/h

....... Distance Exposure R_e P+S+A S+A P k(CS-137)

Feet cm gR/h V V V mV/gR/h
12 366 238.816 6.162 1.304 4.859 20.34

14 427 174.731 4.69I 1.146 3.545 20.29

• 16 488 133.225 3.717 1.024 2.693 20.2I

18 549 104.829 3.046 0.929 2.117 20.19

-- k(CS-137) = 20.26 mv/gR/h [ = 20.26 mv/gR/h

k(Ra-226) = .9892 k(CS-I37) c = .07 mv/IxR/h

k(Ra-226) = 20.04 mv/gPUh V = o"_ 0.345%
k

By: _"_ _ Date: _31/2_'/0(_,

l As left conditions.

.... : : ....... 7" "-" ":"" i " i " " = " " "-:"" -:""" " ""'" ................ ...... : ........................... "..... ....



"- Thermo Eberline
CALIBRATION REPORT

HandECOunt
,_:ii

Serial No. _o5/

Calibration Date: ,,._/30/0 _,

High Voltage: _& _. / V

Lower Threshold Upper Threshold
Setting: /, o mV See:ing: .,_._,-_ mV

_ .41)

,_ _ Alpha Background: _ cpm Bet;aBackground: 4_/.4,#0 .cpm

Alpha-Beta
Crossover: _, oe % Beta-Alpha Crossover: _/t/-,) %

Alpha Source tD: ,,2&_, -#O
Isotope: Pu,23 _ Alp.haEfficiency: ,_//, _. %
Emission Rate: /_. 30_ a!p_
Source Calib. Date 3--- t- o 0
Beta Source ID: _/_ €,..<.# # Z-'_o_._L. s_._-I_

Isotope: _'_ _ BetiaEfficiency: z'__ _ %
Emission Rate: /_, 5/#0 dp_
Source Calib. Date J-- t - _a

Signature:

/N&,'r_u._,._Af'FS

Thermo ElectronRM&P _ _5"- _1_ _13j.._
504 Airport Road, Santa Fe, NM 87507 USA
Phone: (800) 234-4212
Fax: (505) 428-3530
Email: salesinfot_..thermoeberline.com
Internet:www.thermo.com/rmp

10



N00236.002967
ALAMEDA POINT
SSIC NO. 5090.3

APPENDIX H -INSTRUMENT CALIBRATION AND
PERFORMANCE CHECK DATA

SECTION H.2- PERFORMANCE CHECK DATA

RADIOLOGICAL CHARACTERIZATION SURVEY
REPORT

DATED 28 SEPTEMBER 2007



t

Project: DatesCovered ESIDNumber:-002
Alameda06 From:9-1-06 To:I_-,10 -O/,

InstrumentSerial InstrumentType:E600 CalibrationDate: CalibrationDue _ " ;;_ _ _i_Number:.1120 8-21-06 Date:8-21-07 ,_ , _,_ _ i

'"'ProbeserialNumben ProbeType/Model:SPA-3 CalibrationDate: CalibrationDue AlphaEft:. Beta/_unmaEft:.
0233 821-06 Date: 8-21-07 N/A 15.1%

, ,, /
SourceNumber:.N/A SourceIsotope:NIA SourceActivity:.N/A AssayDate:N/A

SourceNumben SourceIsotope: SourceAcid.., . AssayDate: ./

_rn_ ., ama/_g_jatu:.,
Bet_Gaml't'laBackgroun : t_a"uvnI Beta/GammaCountTime (min):AlphaBackgroundiCPM): AlphaCountTnTte(rain.):WA

CountNomber AlphaSourceCountRate(NETCPM) Beta/GammaSourcesDoseRate(NET CPM)

_,, :_ 2 _/A ._,=/_,._ ,_, .
3 N/A 3€./'_ e'` _._ _o" .

4 N/A ._q_,. _ ,_.

N/A 34f. _/4"
_/A £_(_, S_ £ •

7 N/A ,_/,_-. _._/1( -

N/A .?_-/_',_R •
9 _/A _/7,_-=/ g .
10

MeanAlpha$olnae Mmmumment(NETCPM) AlphaUpperBound(average+ 20%} AlphaLowe_Bound(a_mat_=- 20%)

N/A N/A N/A

MeanBel/GamrnaSoumeMea=uremerd Beta/GammaUpperBound(average+ 20%) BefaJGarnmaLowerBound(average'-"20%)

ReviewedBy(printandsign) Date

;

ESI-ESID (lO/Olf2001)



ESI-ESID(10101/2001)

/



ESI-ESID (10101/2001)



/

v

ESI-ESID (10/01/2001)



/

Project: DatesCovered I ESIDNumber:.003
Alameda06 From:9-1-06 To: ! [ - 17-_ I
InstrumentSerial InstrumentType: E600 CalibrationDate: CalibrationDue

Number:.1123 8-22-06 Date: 8-22-07
ProbeSerialNumber: ProbeTypPJModel:SPA-3 CalibrationDate: CalibrationDue AlphaEft:. Beta/GammaEft:

0244 I 8-22-06 Date:8-22-07 N/A 115.4%
II_:S_j-_IN__: _E_;_',;_ '

SoumeNumber:N/A_"_ "_ SourceIsotope:N/A I sourc_A_. wA 1AssayDme:N_A

_ Number:. I Sour_n_op_: I ,So_'ceAct_,/. _ I AssayDate:

I__C_ _..

Date: T'_ne: <,l-R_ameJS_lre:

AlphaBackground(CPM): AlphaCountTlme(mln.):NIA I _--ela/OammaBackground_(CPM)I Beta/GammaCount"lime (rain):

CountNumber AlphaSourceCountRate(NET CPM) Beta/GammaSourcesDoseRate(NET CPM)

N/A

4 N/A _,.

5 NIA

N/A 3,€./_G, ' /2. ,_,

7 N/A 34_./2. X"
8 _A ._q_},/2--%"
9 N/A 3 50. /2-.-,_.
10 NIA 3'€_/q, /2 ,_€

MeanAlpha$oume Mea=urement(NETCPM) AlphaUpperBound(average+ 20%) AlphaLowerBound(average.20%)

NIA NIA NIA

MeanBeta/GammaSourceMeasurement Beta/GammaUpperBound(average+ 20%) Beta/GammaLowerBound(average- 20%)

_ c_ _,-i'_. _2.X _.I/ _,_4 ,_ _?_ . ;z?

ReviewedBy(pdntandsign) _ .,^_ I Date

k

ESI-ESID(10/01/2001)





F._-F_ID(10/01/200I)



ESI-ES]D _l0/01/_001)



F_I-EfllD(10/01/2001)



. _ _ -_,!_i_;_:_:>i;:_,.:C._?):_ii_i,:,/:_:_:i:;,!i_.:ii_t_i,_>/!_:_i:!_:A,!!_:":_i_:!_'i_:_,,._i,!L_iiii_:i_;_:L":'_i_:_?_,_?_:_,_:_;_,_._'_:,_i_i_,.__':_:_!,_!:_ ':i__._:i_:_._,(_:_.:,;,_,!_,_.:.i!_!:_ :i;__,::_,:_: !i:'_,:_;__?

Project: DatesCovered ESIDNumber:.004

Alameda06 From:9-1-06 To: _ ./)-_,

InstrumentSerial fnsl_umentType:E600 CalibrationDate: CalibrationDue
Number:1!35 8-24-06 Date:8-24-07

ProbeSerialNumbe_ ProbeType/Model:SPA-3 CalibrationDate: CalibrationDue AlphaEft: Beta/GammaEft:.
0241 8*24-06 Date:8-2407 N/A 16.9%

SourceNumber:N/A SourceIsotope:N/A SourceActivity:.NIA AssayDate:NIA

SourceNumber: SourceIsotope: SourceActivity:.. As.:_ayDate:

T.,o:oo ::::AlphaBackground(CPM): AlphaCountTime(rain.):N/A Ga (min):

"" 4 |
CountNumber AlphaSourceCountRate(NET CPM) Beta/GammaSourcesDoseRate(NETCPM)

-- < 2 N/A 3_S. i #_"

3 _/A 3"?_, i/(.
4 N/A ... _7_', I _'"

5 N/A .,_ 7z'_ , I K"

6 .... N/A _7_. I /Z'.

7 N/A 3 7€'_,/ #"

8 NIA 97=,_. ( /_,

9 NIA ._7#, / ._

_o N/A 3 7/,/ /_

MeanAlphaSourceMeasurement(NETCPM) AlphaUpperBound(average+20%) AlphaLowerBound(average-20%)

N/A N/A N/A

Mean Beta/Gamma Source Measurement Beta/Gamma Upper Bound (average + 20°/=) Beta/Gamma Lower Bound (aVerage - 20%)

ReviewedBy(printandsign) Date

t

ESI-ESID (10/01/2001)



Project:Alameda06 I DatesCovered ESIDNumber:.004 ProbeSerialNumbe_.0241

1 From:9-1-06 To:_ "'/I'D_

AIpha Beta/Gamma
BackgroundSourceCheck BackgroundSourceCheck RCT

Date Time (CPM) (NET CPM) P/F* (CPM) (NET CPM) P/F* Initials

Pre _/_ _)_@b N/A NIA N/A ._f.q_,/_ _.._./_ p

Pre _ N/A N/A N/A

,P t WA WA
Pre \'x.. NIA NIA N/A
Post X',,i N/A N/A N/A

Pre "_N/A N/A N/A

Post N_ N/A N/A
! Pm N/A \ N/A NIA

Post N/A x'x,N/A N/A

Pre N/A N_ N/A

Post N/A N/A _ N/A

,,,Pre N/A N/A X_A

Post N/A N/A N/AX,,x

Pre N/A N/A N/A _ A

Post N/A N/A N/A , /_

Pre N/A N/A N/A /kj / '\ \

Post N/A N/A N/A "_

pre N/A N/A NIA
Post N/A NIA N/A

x.

Pre N/A N/A N/A
Post N/A NIA NIA \

%

Pre NIA NIA NIA "_
Post N/A N/A N/A

ReviewedBy(printandsign) _ _ Date

ESI-F_.SID( I0/0I/'2001)



"_-,,_ .- _ :_,_:_:_::_;_ _;_ 7_i _:_,._._:_;_ _L_, _ : :- :_¢_:_: _< :_;_":_,_'_ _ '%_::_'-<_;:_%_ F;,:¸¸: :_;_:_'_ _.: ,-_,:_:_ :_ ;,_ :_ /. : _ ;:,:/ I

:_!_ii_i_,_i_/,_ii!ii_#_,_i_i_i!ii_i_,_i_ _i_ • • • _ _ "_ _ • • _ ....... _i' _i_ _ _ _$_,i'_,_o_-'_i_,i_i:,_ _!_Y :_ ,_

Project: DatesCovered ESIDNumber:005

Alameda06 From:_-_ To:/O';z7-_t

InatrumentSerial InstrumentType: E600 CalibrationDate: CalibrationDue
Number:.1141 8-23-06 Date:8-2307

ProbeSerialNumber:. ProbeTypeJModel:SPA-3 CalibrationDate: CalibrationDue AlphaEft: Bata/GammaEft:.
0238 8-23-06 Date: 8-23-07 N/A 13.6%

SourceNumber:NIA SourceIsotope:N/A SourceActivity:N/A AssayDate:N/A

SourceNumber: SourceIsotope: SourceA_vlty:, AssayDate:

5"_5"q 2.. Co6o =_=/7.=/',,,_ o_ - o_- o4

Date:(_--*" / _--_.. Time: _ 'Signatur_
AlphaBackground(CPM): AlphaCountTime(min.):N/A Beta/GammaBackground:(CPIVI_ Bete/GammaCountTime (rain):

.,A . _. =25" /o _
CountNumber AlphaSourceCountRate(NET CPM) Beta/Gamma_ourcesDoseRate(NETCPM)

N/A 30"2, D _ ,Z,

3 N/A _oS,as"A'"
4 N/A N tO. 0_*"/{_.

7 N/A ._/!, O _'/_ "

8 N/A 30 9,O _" ,1_"

_o N/A ,Z/o, a--_'_"
MeanAlphaSource_urernent (NETCPM) AlphaUpperBound(average+ 20%) AlphaLowerBound(average- 20%)

N/A N/A NIA

MeanBe_'GammaSourceMeasummeni"' Beta'GammaUpperBound(average+ 20%) Beta/GammaLowerBound(average- 20%)

Sxl I x:::__;:!!;:_:_:_i:_:.__:;_._.:,___:_!:_:::-_;!_;_:i_ _._i::!_,;_.::i:::__:'_i__.:_:-_,7:::!_"¢:-_:,._::-_;_!_;_;_:__:,::::__;.:__::_:_:_'.!_!_!:{:_;:_:_:-_:•_:!:_;!_;i_:i_i_,_:_;i: __::
ReviewedBy(printandsign) Dater

v

ESI-ESID (10/01/2001)



v

_,__%_:_':_,_ _;i_}: _!_;i_::i _:__i*,_:;'_i_>;__r_ _""'_r!_>'_Sr4_ _" _.';_';i_,*>_;:_:_ii,i_;_>Tt_> :_ii_-_:.>_ i _:_i_i_." ,,_.<_ _",, : :,:>._-_ =,._: H:,

_:_._-_-_._Env.lr.onmental.Su e _:Is_ment:Data;_Slieet{_-,_-_.,:_<_<_:,-__<,--'

Project:Alameda06 DatesCovered ESID Number:.005 probeSerialNumber:.0238

From:9-1-06 TO: /O-d-_9{a

Alpha Beta/Gamma
Background Source Check Background Source Check RCT

Date, Time (CPM) (NET CPM) P/F* (CPM) (NET CPM) I, PIF* Initials

Pre m m ao't,g,,! ,<
Post _17 */Ob_ NIA N/A N/A .,,./,&It.e..31S, _7 e P _:_

p

Post_.i#o0_ O'_fO N/A N/A _/A 4_,_ .3'l"&II x'

Post_*'1_'_ !::P_) N/A N/A NIA _,_¢.. 31_- d _ _

_,,_,t.tl. _ _ _/A N/A N/A S"._:,_ i_t_'_*' P

Post 9.,/_o_ oWo N/A N/A N/A 3,_'11_. 3ll,,,Ig')€ P _>_.

Post _I_, _ NIA N/A NIA _, _ _._,_,__,/1_ P Ot-_

Pre _1--!._'-'=1_07_ NIA NIA NIA _.t._l _ ,,_7.._.41_ p

Pre _.._fo_0'_00 N/A N/A N/A 4_,J_/,_ _=_i_/.i_,#_ p

Post 2._1€_od_0;_00 N/A N/A N/A ,t,i4//-/',/_ 30_ _ tO ;q

Pre 9-_0_ 0_'06 N/A N/A N/A ,/./,i/.//._ ,,_0_,_'/€-" /

Posta-_.-O(,,. ,¢r_'O N/A -NIA NIA 3. ¢-/€_g_U_3/_/,,,¢'6"/_. /_

Post'O'q-g:_, 'OqO0 NIA NIA NIA __]_ "_OP/"T" P _-__.._
NIA NIA NIA

post/O-S-._O7_ b N/A N/A N/A _..,_ I/. --_I_.,_ Y-- {_

Pre /_"_:"_o _3C_ N/A N/A N/A _7,_]d _{I,_26K-- _ __

ReviewedBy(printandsign) _ Date

[

ESI-ESID(10101/2001)



ESI-ESID (lO/Ol/2001)



F,,SI-.ES]D(10/01/2001)



v

_ _,<_,_;_i_i_ __(_K_!_[!_._i_!_i_'_:e;i'<i!_,_;_!;ti_,_:'L_:_. _p_;G_!L_I_ _ ,_:_ ',;"_i:._'-_'_,is:_'.:_i_k.'._i_s_._ ;i_/.i;_ __'_ • 7_;S,_>_i,_i_i;.,,:__i_i::_;ir_ _L_;.:_;I_'>__,; _ _ i_:_ J_

Project: DatesCovered ESIDNumber,006

Alameda06 From:9-1-06 To:/I_/7-_

InstrumentSerial InstrumentType:E600 CalibrationDate: CalibrationDue : ;_ _: y{'_r _ : "_:'>_S_S_;:_:_ _ [
Number:1156 8-23-06 Date:8-23-07 ,

!ProbeSerialNumber:. ProbeType/Model:SPA-3 CalibrationDate: CalibrationDue AlphaEft:. Beta/GammaEft:
0237 8-23-06 Date:8-23-07 N/A 13.6%

SourceNumber.N/A SourceIsotope:N/A SourceActivity:.N/A AssayDate:NIA

SourceNumber: SourceIsotope: SourceActivity:. AssayDate:

Date: Time: ==_-l_:_-,J_ame/Signature._

9 --/-'d6- IO.o ....
AlphaBackground(CPM): AlphaCountTime(rain.):N/A Beta/GammaBackground:_PM) Beta/GammaCountTime[rain):

CountNumber AlphaSourceCountRate(NET CPM) ,,, Beta/GammaSourcesDoseRate(NET GPM)

1 _A 3 O7,o _'

4 .... NIA 3Of--@, _8 _' ..........

5 ,,.N/A ,30_ rOB

6 N/_ $0 _'. 0S K

7 N/A 303.0@ _

10 N/A 5 O4, O B /_

MeanAlphaSourceMeasurement(NETCPM) AlphaUpperBound(everage+ 20%) A/pheLowerBound(average- 20%)

NIA NIA NIA

Mean Bela/Gamma Source Measurement Beta/Gamma Uppe,r Bound' (aver'age + 20%) Beta/Gamma Lower Bound (average - 20%)

_°_ 3O'{,Z,7_ ._5",&,O K ,_q3.T3 /4.

ReviewedBy(printandsign) Date

<

ESI-ESID (10101/2001)



v

_ L_-".,__"' f?_ __""%!_J! :_ __"_'_ _ _!_ "l,i _ii,i_ !:,fi_Y_':_,i'>i_'_"_'i';;_'i'._ _'_-_i_"_ _::_ '_: ,;_ _? :_ _ _,_;_"_<_i {_

Project:Alameda06 DatesCovered ESIDHumber:.006 ProbeSerialNumber.0237
From:9-1-06 To:/0-'])'0_

Alpha Beta/Gamma
Background SourceCheck Background SourceCheck RCT

Date Time (CPM) (NETCPM) P/F* (CPM) (NETCPM) P/F* Initials

Post (_'L{7 O_ _' N/A N/A N/A ._r_aA_ _/_,, _"7_ P pq

Post _/_ _'_" N/A N/A N/A _._,#._. 3[_.(_"/K P

Pre V_ _)/ N/A N/A N/A _/,_,_,K, 31_'._,"__ i)

Pre _.IJl-_(_/.,_;_.,._ N/A NIA NIA _'/,_e'/l_,_'ID.i_'_ _

pr_ _iOp x N/A N/A N/A _.7_I_ t_/,_t, ,_

Post _-pVd_-O_,_',_ NIA NIA NIA -_,_,A" ,,_. _ J_" [) _.

......Pre _..,_.'_(_Ib NIA NIA NIA .,_/'_/,_ _L'_€_" '_ _

Post2o,_7._ O_¢D N/A N/A N/A _,_"_K _0_,,/_/_" p _"

Post?.e_e-_O700 N/A N/A N/A ._._,/_-_(f 20_,_'_']< _ _)_

Post_._ _ N/A N/A N/A _7_,_,_" .fp_._/_<j ./_

Pre 10-;_-o_IO0 N/A N/A N/A /.4._:_k/ _._(_,gqj<;, f

,po owo WA
Pre t6o_._ O-//_> N/A N/A N/A _i_;f_ 301==,,IZIE. p -'_

Pre tZp_'f_ _-7/0 N/A N/A N/A _1.3/_ "_ _e"J|:7i_" tl#

Post ,o-_-oL@?I.5_ N/A N/A N/A _, _-_/g i.3/,_, 77/'_ /3 _

....Pre /'O-_-d..0"_l_" N/A NIA N/A _,_/Z_ _._0_,_,32._P

Post ,_/W_g. D7D_ NIA N/A N/A _'__,_/_' 3tDq, 3_ / )< -_ -L_

Pm ,'47-40"0t 070_ NIA NIA NIA ,,,._,,g_/< __..._.,._<_ip _

Post ,u.-//-o_,o7o_ N/A N/A N/A _O_A_ 3/_._7_ /O D_

ReviewedBy(printandsi_i) Date

% ,-,,/,!<,<<
t l

ESI-ESID (10/01/200 I)



W

K._I-.r_ID (10/01/_o01)



,j:
{

ESI-ESID(I0/01/2001)



V

_iL_,<_!_k,_?i_i_i_iii::_ii._;%_:_i_i_j:<%?!_i__i ,_i,_(_: _ _V_<_i_.;i_,_!,j_._/.i/_i_I _.._ • .... _i '_' _ "_'"_ "_'_,_?_7_!!_:_-k_ii_i-k.i-)'_it;_ ,_.<:_:;_,_i_/_3_'_'_/%_!_!i_!_ %_i_"!_"?X_L_ _

,._,,__,=,:.==,:,_ou.\.:_y_m_.u:.,,_.L_!u=_.o,,oo.,.__?-<_;;._:_?,;._ __>, k_
..... _,.,_, ;, _..................... ,... ................. ,...... _,,,,. .......... ,,, ,....................................... ,. ,

Project: DatesCovered ESID Number:006

Alameda06 From:9-1-06 To:/ I" / 7-_o

;_k_._-_kk_!_.#__::_:._!__"._:_'__;4!___<:7."_7_%::__ :_:_I_i_P _I_Inf_ _:k-_;_.,_::'i_:__ _i_i___::_:::._"_,]:Y_:ii_H2 i..G_':;_.:__:.+L:_i_
InstrumentSerial InstrumentType: E600 CalibrationDate; CalibrationDue
Number:.1156 8-23-06 Date:8-23-07

ProbeSerialNumber:. I ProbeType/Model:SPA-3 CalibrationDate: CalibrationDue AlphaEft: Beta/GammaEft:

0237 t 8.-23-06 Date:8-23-07 N/A 13.6 %

SourceNumber:N/A SourceIsotope:N/A SourceActivity:N/A AssayDate:N/A

_-_ _!_:_;_._ >_:_';_;_;'_.__: i:_°._;_.:__::!i".:__ _B_a/_i_i3_:S_ 'I_f_'ifiaUoi_:_,_k_-i__i_;._;!_:_k-_<d_.iOL_,_s,:._: __.i_._:!7!:i:_ :._ _i_
SourceNumber. Sourceisotope: SourceActiv_j:. AssayDate:

Date: "rirne: _..-fk=t_T-_ame/Signature;.._

AlphaBackground(CPM): Alpha"C:ountTime(rnin.):N/A Beta/GammaBackground:_PM) Beta/GammaCountTime(rnin):

CountNumber AlphaSourceCountRate(NET CPM) Beta/GammaSourcesDoseRate(NETCPM)

N/A _ 07, 0 T
.- NSA 3 oq,

3 N/A 30_-(, 08 ,_'

4 N/A ... 30_, _)8 /_

N/A _ O_ r0_

6 N/!__... .... _,O _-" _ ,_/
N/A

3 o oe 4'7

8 ..... N/A _ O€I/o a_P f_

9 NIA J_ O ,_', OR #

10 N/A _ 04, Og /_

MeanAlphaSourceMeasurement(NETCPM) AlphaUpperBound(average+20%) AlphaLowerBound(average- 20%)

N/A N/A N/A

MeanBet_'Gamma'SourceMessuremenl BetaJGammaUpperBound(average+ 20%) Beta/GammaLowerBound(average- 20%)
(NETCPM)

3oq, K q'5,T3

ReviewedBy(printandsign) Date

ESI-ESID (10/01!2001)
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v

v

ESI-ESID (10101/2001)



;_: DatesCovered ESIDNumber:.. ProbeSerialNumber:.
_,_oA6_: Fro_:/).IS_O_'To-)_-r_.,_,_;_f___ -_-_7

Alpha Belz_./Gamma

I Background SourceCheck Background ,SourceCheck RCT /Date Time ( cpm ) (ne_cpm) PtF* ( cpm ) ( netcpm) PtF" initials...

Pre ,\

De

Pre "_ ,,,,,_
Po_-t

Pie .... "_

Pre A

post / _

Pre ..

Pr_

Post

....t\t
Pre

Post

ReviewedBy(printpndsign) Date

F.SI.ESID('lOlOli2001)



v

Project: DatesCovered ESIDNumber:.007
Alameda06 From:9-1-06 To:)0 -..%4-o(_

InstrumentSerial InstrumentType: E600 CalibrationDate: CalibrationDue
Number:1239 8-22-06 ]::)ate:8-22-07

ProbeSerialNumber: ProbeType/Model:SPA-3 CalibrationDate: CalibrationDue AlphaEft: Beta/GammaEft:.
0240 8-2206 Date: 8-22-07 N/A 12.8%

SourceNumber:N/A SourceIsotope:NIA SourceActivRy:.NIA AssayDate:NIA

SourceNumber: SourceIsotope: SourceActivity:. AssayDate:

Date"l"_ & /O_
AlphaBackground(CPM): AlphaCountTime(rrdn.):N/A ' Beta/GammaBackground:(CPM_ Beta/GammaCountTime(rain):

N,A 5:. _I _- I _ _c_.

CountNumber AlphaSourceCountRate(NET CPM} Beta/GammaSourcesDoseRate(NET CPM)

, N/_ ,2__'.?_ _:"

NIA

10 N/A 297, ;_&,_"

MeanAlphaSourceMeasurement(NETCPM} AlphaUpperBound(average + 20%) AlphaLowerBound(average - 20%)

NIA N/A N/A

Mean Beta/Gamma Source Measurement Beta/Gamma Upper Bound (average + 20%) Beta/Gamma Lower Bound (aver'age - 20%)
(NETCPM)

ReviewedBy(printandsign) .,4 . Date

ESI-ESID(I0101/2001)



W

_ _,__i, ___ :__ • ,:_:;_:_,_,__:__i_;_?i%_: __!_:_i__i;_,_:_i%__ "_;_::_'_* _,_ " _!_:_i_;_ _:_!i_ _ii_ 4_ _.:_i_i__!_._,_ii_#_i_!::._;i_!_ _i_i_i_iil _:,!_:

Project:Alameda06 DatesCovered ESIDNumber.007 ProbeSerialNumben0240
From:9-1-06 To:J0_._ "0_

Alpha Beta/Gamma
Background SourceCheck BackgroundSourceCheck RCT

i Time (CPM) (NETCPM) P/F* (CPM) (NETCPM) P/F* Initials

P

Post_(g _ N!A NIA N/A qt?/g _,O ?/_
p

Pre _J/_ G"/0D N/A N/A N/A 4,_[_" ,_ _-_0q K _ ,

Post_"ll"_ D,#I_ N/A N/A N/A 4,_7_ _S,_

Pm iq"l_/'O_!€:_=_./&" NIA N/A N/A 3o_._/_ 3!?..,._4//h¢ _ ,._"

Post_../_ 07@0 N/A N/A N/A ,_o_$_., J_/'d, _0 ]_' P o€
Pre _t..t,q.O-aC0,2pFi N/A NIA N/A L.l,l,,,-?.),_.q_-'_d:_IO

. Post _-_0-_[,_,0_'-_) N/A N/A N/A -'_i7,_ e,_,_-_PP'_ P ,_-

Post_-P_;-0_@_,_ N/A N/A N/A "_ 7_/_ _ "Z_ #K e -_

post_,_. _$_07 _ N/A N/A N/A _ _)€_ s_,-_ _ /0 _'_

Pre _._.,_ _;;_ N/A NIA N/A a_o _ __,_,_,,,4_._I_

Post /o_r_,,,_;_, N/A N/A N/A ._._,_. 3_)1,;_4_.. p ,._

Pre ,_ 0"_/_ N/A N/A N/A ,_.'tl _ 30_, ZffK

Pre /b"_-_, DT/._ NIA NIA N/A "_7I.I[_ 30% _'qW- P

Post /_.._:_ _,-_ N/A N/A N/A _./8_ b 0_-, _ ,_) _b_

Pre /O.,_-z_._07_ N/A N/A N/A D_/_/<_ _,_7/Z.

Post/0"_-0__70_ N/A N/A N/A J._,/ _t_ s_0_i/,R,2/g p _

ReviewedBy(printandsign) Date

ESI-ESID (10/01/2001 )
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ESI-ESID(I0101/2001)



Project DatesCovered ESID Number.008

Alameda06 From:9-1-06 To: /0"._/-L_

InstrumentSerial InstrumentType: E60O CalibrationDate: CalibrationDue
Number.1242 8-22-06 Date, 8-22-07

ProbeSenalNumber: ProbeType/Model:SPA-3 CalibrationDatei...... calibrationDue AlphaEft: Beta/GammaEft:
0224 8-22-06 Date:8-22-07 N/A 11.4%

SourceNumber:.N/A Sourceisotope:N/A SourceActivity:N/A AssayDate:N/A

SourceNumber:. SourceIsotope: SourceActivity:. AssayDate: _ €__l

/0 -_"_ " ,..,_x,.'_
AlphaBackground(CPM): AlphaCountTime(mJn.):N/A Beta/GammaBackground.(CPM) Beta/GammaCountTime(min):
N/A

2'60 /O .5"_,_.

CountNumber AlphaSo.co CountRate(NET CPM) Beta/GammaSourcesDoseRate(NET CPM)

6 NIA _,,O.%'-_, _.,.

s-(.,,Z
8 N/A ,,,,_ S (_=,, _-"

Mean Alpha Source Measurement (NET CF'M) Alpha Upper Bound (average + 20%) Npha Lower Bound (average - 20%)

NIA NIA N/A

MeanBela/GammSourceMeasurement Beta/GammaUpperBound(average+20%) Beta/GammaLowerBound(average- 20%)

ReviewedBy(printandsign) -._

\

ESI-F.SID(10/01/'2001)

,).



Project:Alameda06 DatesCovered ESIDNumber.008 ProbeSerialNumber.0224
From:9-1-06 To:/0-6- O6

,Alpha Beta/Gamma
Background SourceCheck BackgroundSourceCheck RCT

Date Time (CPM) (NET CPM) PIP (CPM) (NET CPM) PIP Initials

N/A N/A N/A P

Pre_.,+o_,_3=, N/A N/A N/A £.Z_,,_ 3OS.9'/.._p z_G_

._ Post '-_1_'_!_,07,_ N/A N/A N/A 140_/_1_ . _;,_Tx/" _&/_, p j_

Post q.,_Ca-__, _?l_ N/A N/A N/A _, 7_/€ _-_,,,_/_"

Pre ::_ _"._ _:_'_..) N/A NIA N/A 3._K- ,_._t_ t- r

POSt _L,_,..CI__ N/A N/A N/A ,_/t.._l,, _ _. _)_ ? _,

Pre ?..t._9._TD _, N/A N/A N/A 3,_/_ e:_d_¢7]( /
Post/_-_-a_ :D'/OS" N/A N/A N/A ,¢f/._,,2/_ #_Ta,3_V_ /_

Post /_..,,_-d.,!10715_ N/A -N/A N/A _f,/._g ,_._ff,_ _'.tTA p

Post _{::)-_-e,_,_'/_1_ N/A N/A N/A ,"_.5{ g _-_€'_ )_ _ _-

Pre ]_._ C:r_l;) N/A N/A N/A 3._'1[_, =_._._'_ _

Post /'g_dp 07/.,_ N/A N/A N/A _.DD_" fi7._"._3_ _) _"

Post /_.'c_ _7 _'6" NIA NIA NIA ,,€,7t/_ _._K _? _x;_"

ReviewedBy (pdnt andsign) L Date

ESI-ESID (10/01/2001)



w

ESI-ESID (10/01/2001)



Beta/Gamma

Background SourceCheck Background SourceCheck RCT /Time Initials

F_,St-ESID('I0/01/2001)



Project: ! DatesCovered I ESIDNumbe_.011Alameda06 From:9-1-06 To://-/'_-O_)

InstrumentSerial InstrumentType:E600 Ca{ibrationDate: Calibral_onDue
Number:1596 8-22-06 Date:8.22-07

ProbeSerialNumber:. ProbeType/Model:380AB CalibrationDate: CalibrationDue AlphaEft: Beta/GammaEft:
1614 8-21-06 Date: 8-21-07 12% ,.4,,T'_6"-8'J_

p3Lhl _/.

SourceNumber: I SourceIsotope: [ SourceActivity: [ AssayDate:

/.Boo

AlphaBackground_(CPM): AlphaCount/,_'_/_fTime(rain.): round: tl BetaiGamma.jCountTime,_,.,_f (rain):

CountNumber AlphaSourceCountRate(NET CPM) Beta/GammaSourcesDoseRate(NET CPM)

• 2 _'7,_0 ,,2/3oo
• _ -9'_',,/0 _o 9 oo

4 _.._ _/ :_oc) .

..€6S'_ _ / _ o_ •
_o Gt-7/,_ _ / / _ o .

MeanAlphaSourceMeasurement(NETCPM) AlphaUpperBound(average+ 20%) AlphaLowerBound(average- 20%)

MeanBeta/GammaSomceMeasurement Beta/GammaUpperBound(average+ 20%) Beta/GammaI.bwerBound(average- 20%)
(NETCPM)

ReviewedBy(printandsign) Date

k
<

i

ESI-ESID (tO/Ol/2001)



v

__;__,_ _ _ _ _ Environmen_al_Su_e¥_instrument_DataSlieef?_,__.____i:_::_;!'_:_

Projed: Alameda 06 Dates Covered I ESID Number. 011 Probe Serial Number. 1614

From:9-1-06 To:H-')q -_(_ [

,.. Alpha Beta/Gamma
Background SourceCheck Background SourceCheck RCT

Date Time (CPM) (NET CPM) PIP' (CPM) (NETCPM) P/F" Initials

....P_ /UOT- IA,_)-_'_ -- -_

Pre "_ .........

Pre "_

....Post

....Pre

. Post "_
_'. Pre _

,t°= \
_r_

........Pre _ _,_

po_ _,
Pre

....Post
Pre

Post \

Pr_ "_\Post

P_e ",,,,

ReviewedBy(printandsign) Date

ESI-ESID (10/01/2001)



Date: Time: R_ame/SignaJLu_'-_ _"

AlphaBackground(CPM): AlphaCountTime(min.): Beta/GammaBacymund:0_PM) Beta/GammaCountTime(min')_..
_),_. /,_;_ lo_,.f / _,_

CountNumber AlphaSourceCountRate(NET CPM) Bet;a/GammaSourcesDoseRate(NET CPM)

2 ._-]7_ O _ IlO0
r

" _ I.]7/-,>_ <__._oo
4 _t"7oo B I )oo

6 _ 7 _o _oqz)o
z-I9o0 2 I,!oo
_ g_lD _ / ooo
.'-t._ o-:00_1_

Mean Alpha Source Measurement (NET CPM) Alpha Upper Bound (average + 20%) Alpha Lower Bound (average - 20%)

,4774 _ 72 _, 8 _ _,;q,,z
"'MeanBeta/GammaSourceMeasurement Beta/GammaUppe_Bound(average+20%) Beta/GammaLowerBound(average- 20%)

,"_C_alO; o ,__-.aa e' 16 BI_
ReviewedBy(printandsign) Date

EsI-F_.,StD(I0/01/2001)



ESI-ESID (10/01/2001)



" <_`<_`_:_;_;5:_:_`_<:!_i_%_i_W:_i_<_`_f_`_i_:i_i_:!i!<ih_:_ _ i_ ' • _,_<ii:_,_i_i: I _i_%_,_:":_i_k_,h_'_i__Y!'.:_i_i-%<,i(i/:_i_'_<

Project: DatesCovered ESIDNumbe_.

Alameda06 From:9-1-06 To:/ f-//_-_/_ 0 I "_

InstrumentSerial InstrumentType: CalibrationDate: CalibrationDue r_'_f<_}_<<_,.._:_,_._:.<_<_._._;o_:_:_:_:_:_.

ProbeSedalNumber:. ProbeType/Model: CalibrationDate: CalibrationDue AlphaEft: Beta/GammaEft:
Date:

SourceNumber:. SourceIsotope: SourceActivity: AssayDate:

SourceNumbec SourceIsotope: SourceActivity: AssayDate:

Date: Time: RCT Name/Signature:

@-s o900 _
AlphaBackground(CPM): AlphaCountTime(min.): Beta/GammaBaokgmLmd:_ Beta/GammaCountTime(min):./O

CountNumber AlphaSourceCountRate(NET CPM)- _ -Beta/GammaSourcesDos_Rate__R_

I _/A / _-0 • _ ,,,

, _ <' IS'_ , 9
t_,_. 7

4 IS_. H

1_-_--._
I _._

8 ..... 15s.
9 ....... 1_.7

MeanAlphaSoun_M_surement(NETCPM) AlphaUpperBound(average+ 20%) AlphaLowerBound(a_erage- 20%)

,4//,4
MeanBeta/G_mmaSoumeMeasuremenl Bet,/GammaUpperBound(average+20%) 8eta/GammaLowerBound(average- 20%)
(Nk-'r.e_m)

ReviewedBy(printandsign) _ Date

ESI-ESID(10/01/2001 )



Project:Alameda06 DatesCovered ESID Number:. ProbeSerialNumber:

..... From:9-1-06 To:jO -/I- _ ("_ l ...._ _ ,, " V -- _ 0 _:-:-:-:-:-:-:-:-:__

Alpha Beta/Gamma
Background SourceCheck Background SourceCheck RCT

,.. Date Time (CPM) (NETCPM) P/F* !13_7_ ,m _)/_. P/F* Initials

Pre .,4 1 _ _ ,."u_/'I_'_" AtET Ja,_AY" , _ / ,,,/i)pore./t.// iv'/,_ A/./,m /(//

,:os,t,/z/,_o_s" ' "7..q i._#. t # h

,o_e-//-__so B.4 is&,q

Pre ?-.2,,_8_ / 0:1-_" ?,, @ t#g...,_%_" _ _

P_ WIJ - ---_ I V If _ U ",..-_

....P_ :_.z._..oTJd _._ IqO,"_ _

..P,,I/%_._._," d. _ /,/3._ p /)_

P_ /_-_-_o_'._o _ "_ I_?,_ p D_ ,,...

Post ZO--/D-d-,07_ Z3/__,,._ to

Pre ,_._./_,..z__,,.Iro_oo /3/__..0 '"P

l

ESI-ESID (10/01/2001)



F.SI-ESID (IO/OU200I)



ESI-ESID(10/01/2001)



v

Project: DatesCovered ESIDNumber:

Alameda06 From:g-1-06 TO:I/-17-O,L 0 !

InstrumentSerial Ins_un_ntType: CalibrationDate: CalibrationDue
Date:

ProbeSerialNumber:. ProbeType/Model: CalibrationDate: Calib_on Due Alpha Eft: Beta/GammaEft:
Date:

:-&:_<_:"_:, _.: ,,_"AIpha_s0_re_nf0i_aton;:'_.:_:d%,;:!__ _:_:___ "?_::;,; ': :_i ,:i'__
SourceNumber: SourceIsotope: SourceActivk_. AssayDate:

SourceNumber: SourceIsotope: SourceActivity:. AssayDate:

Date: Time: RCTName/Signature:

A/phaBackground(CPM): AlphaCount13me(rain.): Beta/GammaBackground:_ Beta/GammaCountTime(rain):

n,/,e .¢//,4 _ "_/_" _o

CountNumber AlphaSourceCountRate(NETCPM) Beta/Ga.mmaSourcesDoseRate (NETG_)"_4,

2 l I _t7._r

4 ,.. /HT._

s _) I,HT. 7
6 _ lq7. 7
7 1_/7. _

_> /H 7.-.q
9 _ 1"17.1
_o " l_17. 7

MeanAlph= I$ourc_Measurement(NETCPM) AlphaUpperBound(aver=ge+ 20%) AlphaLowerBound(average- 20%)

MeanBeta/Gaq_maSourceMeasurement Beta/GammaUpperBound(average+20%) B_a/GammaLowerBound(average- 20%)
(NET_ _ .

"_/_ I_It1.3 I 7.3. _6 I IS-. _

r

{

F..,SI-ESID(I010112001)



ProjectAlameda06 DatesCovered ESID Number: ProbeSedalNumber:

From:9-I-06 To-Ib:/J-D_ d_) I_ "--_- Z"lO,_.-_

.. AIpha Beta/Gamma
Background SourceCheck Background SourceCheck RCT

Date Time (CPM) (NET CPM) P/F* _ _ _(NET _7% P/F" Initials

postIVikJ /vim \ .,u/A ,,,_/,_ lW/-_ /v'/_

_o.,,.,,..,_ /L/ \/, _,, /,;_ p /)4.

Pre ID'_'_ l);)'_" I ,, \ _i;_ _ ) _ I_ . _ ((--9 ,)_,._

Pre (0._.0_,, _j"/_3._ \\ _. -2 /._ .._ P

P_ /_._-__._ 6-_ /z_._" I_ I.I_."

PostIO-/_-_'-o?_o _ _._,8" i,._I,7 p .,Post /#.//__.,! o'7,_; b-',_" /=_g, f" _)
ReviewedBy(printandsign) Date

v

ESI-ESID(10/01/2001)



<

V

Project: DatesCovered EStDNumber:,: Prob_SedalNumber:..

Alpha Beta/Gamma

J Background SourceCheck Bauc_g/r_un,d Source,_.q,Check_- RCT /

P_ /_-/_-_o-_!_ ,./ K,..7 I_YD.,_ r0

P=_o.,_-=,o-,_.,>,( 7.4 /a_.w ,P _"
_,_,_-t':-_o7/:"!' _----_ b,l_ f,: _,_ _ hi.

Pr__-z_-_ p_,o... / 6..9 i 31, I P ._
i ,, / ,,, (,,_. /_!._ p -_..', Post tOo.R/._ _0 /

"-- P'__._/-_ o_o (/ _. _ 1 31._ p

,o.,<,.,.<,.o,,o >P_ l/-z-d,,w,,io .I- 6. _ l ._i,-7
Po_:.:.,pd,,o_zo __F"'_ is. / !3_ . _ f _ ,,.>

Revl._::l ByO:}dnl:and si.__i , [ (/_ _'1"_ -"-----_"i) _ .lJ" Date Jli_I
/

v

ESI-E$]D(10/0]/2001)



ESIDNumbel: Probe.SerialNumbe_.

Beta/Gamma

Background SourceCheck RCT /
Initials /

F.SI-E$ID ('I0/01_2001)



V

Project: I DatesCovered ESID Number.

Alameda06 I From:9-1-06 To:/ J-] 7-0(.. O I_._
_i;"_<.>.,/-_G__;_._;'_;,,:.:._:_i..:;__?:_-.-_.?_t_'!_::'_ _:_:_!__[_!l_roI_ Inf_ _-,:_ki_;:;:_;:_:_::_>_.;_%_i_%:,,:_, ;._;_,._..J_::!._

InstrumentSerial InstrumentType: CalibrationDate: CalibrationDue
Number: Date:

,_//,/_ ------ __ ----->
ProbeSerialNumber: ProbeTypeJMode!: "" Calibr_ionDate: CalibrationDue AlphaEft: Beta/GammaEft:

Date:

SourceNumber: SourceIsotope: SourceActivity: AssayDate:

SourceNumber: SourceIsotope: SourceActivity:. AssayDate:

Date: Time: RCT NamelSignatum:

AlphaBackground(CPM): AlphaCountTime(min.): Beta/GammaBackgrou_(_ Beta/GammaCountTime(min):,,'u'/,,4 .S

CountNumber . AlphaSourceCountRate(NET CPM) Beta/GammaSourcesDoseRate(NET P,_._,v/&_

.. A//A 7, o,--'xo

4 _...z)_m
s 7_100

" ;, /oo

_o _ 7. 00_

Mean Alpha Source Mea,surement (NET CPM) Alpha Upper Bound (average + 20%) Alpha Lower Bound (average - 20%)

Mean(NET_BetalGamma Sou'r_e_Measuremerd'I _a Upper Bound (average + 20%) .... Bet,/Gamma Lower Bound (average - 20%)

andsign)ReviewedBy(pdnt Date

ESI-ESID (10/01/2001)



f

ESI-ESID (10/01/2001)



v

::__i_i_i!;_ii_!!_iT:_i_!i_!_:;i_ii_:i_i_E_ i_ii_i!_i_i_!_!_,!_i__i!i:_iT:_i_ii_!i_ii__!:_71!_!__;
i_;_ii!I __'__-__:En_ii:Oi.m__tal_Su_:ln strument Da_ Shee_,_ ___;__;_!_ '_:_ _,->

Project: DatesCovered ESIDNumber:.

Alameda06 From:9-1-O6 To:)t-/€ -_ (_1 (O
InstrumentSerial InstrumentType: CalibrationDate: CalibrationDue

_um_ ,X,'/A,---__-_ _---_---- _ o==--_l--_
ProbeSerialNumber:. ProbeType!Model: CalibrationDate: __,alibrattonDue AlphaEft: I Beta/GammaEft:

Oat°: _ l .( .,,q_lq .q _, ,l

SourceNumber:. SourceIsotope: SourceActivit3r. AssayDate:

SourceNumber:. SourceIsotope: SourceActivity:. AssayDate:

_me: RCTName/Sigrmture:

AlphaBackground(CPM): AlphaCountTime(rain.): I Beta/GammeBackground:(CPM) I Beta/_am"-maCount13me(rain): !
I

CountNumber AlphaSourceCountRate(NET CPM) Beta/GammaSourcesDoseRate(NET CPM)

/ ,2:_ _, ! _%_. I

MeanAlphaSourceMeasurement(NETCPM) AlphaUpperBound(average+20%) AlphaLowerBound(average- 20%)

I _g<_ I. _l. I._L-t _-"7. _ IO_OW.9
ll_n BelaJGamma Somce Measurement Beta/Gamma Upper Bound (average + 20%) Beta!Gamma Lower Bound (average - 20%)

(.ETcP__ _G.-2 10616 70 7 7. 6/

/

ESI-ESID (lOiOl/200I)



F,SI-ESID (10/01/2001)
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ESI-ESID (10/01/2001)



-:,,,,_,_:_,__:_:_,_+;,::-_::.nwronmentalSu_e_l_ts_meht Data.Sheet:_-_._>_;;;<_,_T_,_ _

Project:Alameda06 DatesCo.red ESIDNumber:. ProbeSerialNumber:,

__..t,.,_ _6 _--_'_ To:II-17_ / 7 _-_._77
Alpha Beta!Gamma

Background SourceCheck BaclcJround SourceChec._/z RCT
Date Time (CPM),, (NET CPM) PIF" =_/_) _ _(NET C.-PI_-'_ tA(PIF* Initials

_>_Vl,_,__,_,,_......... [,,._" I _. / g ........._ ,

......Pre (il...l--_.mid , d. _" t,4_:=.,_ P

-P_ \\Pr_

P_ \

// \\
pm

., Post _,

Post 1 \

Pre _y

_o_ 1 \

Post \

p_

_ro _,, _......
ReviewedBy(printandsign) Date

_SI-ESID(10/01/2001)



v

.J"

Pro_: . I OatesCovered J ESlD Number, " '

o4 I From: )Oq.._]_E_..)_ To: ///_/ 7__d ' /B , ,

InstrumentSoda,- t ,nstrument Type:_ [ Cal,btatiotl Date: Ca,,bration Due ,__,_}_._,_,.._._i_,_,..._'_'_'_Probe Sedal Number: Probe Type/Model: Calibration Date: Calibration Due Alpha Eft: Beta/Gamma Eft:

Source Number: Source Isotope: Source ActMty: Assay Date:

Souroe Number: Source Isotope: Source Activity: A • Assay Date: .

........... .. ................. _ .... Ir_rument Re_ponseOheck ..._........... ... - .:....._." ..........................
Date: "13me: .-._CT NameJSianature: _

Alpha Baokground (opm): Alpha Count Time (rain.): 1 Beta/Gamma Backgroutl'd: _ / J Beta/Gamma (_uni Time (rnin):J_

Count Number ! Alpha Source Count Rate ('opm) Beta Sources Count Rate "_._

,,_'/,a z',5-.-%_-"/:_;"-', ,,,,
._.. _ _#. / €;._._'o ....

/ /.5"._. _

/ 5o.'4

\ /.5-3.#
...._ _ /-_-_. M

kl, _ /_57g.,€
10

,,,_'/,4t . / _3._

MeanAlpha$oumeNetMear._'emenl(cpm) AlphaUpperBound(a'vemse+20%) AlphaLew_rBound(a_ge -20%)

MeenBet_SourceNelMeasuremanl(_.4_) Bela/G_emrnaUpperBound(average+ 20%) ] Beta/GammaLowerBound(average- 20%)

/53. "-/5 /_'-/./# I /_,,_,_4
Reviewed By (print and sign) Date

F_I.ESID (10/01/2001)



f

DatesCovered ESIDNumber:, ProbeSerialNumber:.

From:/(_?-_l-c_'ro:II -I_t'r2_

8e_lGamma

Background Source Check RCT /In_als

ESi-ES]D (10101/'2001)



F-_;-ESID(10101/2001)



w

ATTACHMENT 1

QUALITYCONTROLDATAFORM

Detector Name ]"_-_y Shield .p_. --

Source IDs: "'1 -_'/..,-.%'_

Peak 1 Energy Range (+1.0 keV): ]1 7.3. _ Peak 2 Energy Range (_+1.0keV): I :Z:=,_=?,.c_I

!Net Area Range: N/A Net Area Range: N/A .

FWHM Range: /, _ - _ FWHM Range: .. /, ._'- -- --_

Ranges valid through: _L.__I o ! I_._._.__

Centroid Acceptable?
Date Filename Energy (keV) Net Area FWHM (Y/N) Initials

.1!-o'1.o{. ]lOq_(_ ('oc 1173. Iq N/A r-_ .3/_ Y

..... N/A
v /t-#-t;_ I! I1_1, ('-3( I I 7q,0"€ _. q;,3.. Y /-__1-_

ilL-!!-d_ II//t'_ fOG I ___ ,_z__/ N/A _ • _-2 .iV' 7"_--'_

11-12..06 lll_-(3(-_(OC /t'?_,_ N/A __, ._ _, y /_._/-_

1! ./,,x-o6 / l l =,_CXz-_('0(___ I _ %D . qtO N/A _,_2,_ Y Z_Z_)

'_-_-d_ t/!_n_ (#c__ 133._ ,_I N/A _._._ y /,_2_

iI~p4..OL. 1/11-'I0_>t_,('_ i_] 7__, 0;_ N/A ___.O y _._

ft, 1_--t,% ] ] / _SO& _'_(" ] ] 7._. _ _'- N/A '__.O ,7" )_,2,2

.-_.oo I!!_,-(:d ("#c I..35_.q'o NIA .._,.3,(._ y l_
ll-/_..o_II)_& _( }IT,_.._L N/A _;_).,0_ ,,'Y' _.._L..)

ll.16.d&)!)_(]_-., ('_ ./__................._LtdN/A ,._, (D_._ )/

FWHM Acceptance Criteria: 1.5 - 3.0
(

V
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QUALITYCONTROLDATA FORM

Detector Name ......_ Shield..,_/J,,_ --

Source IDs: _ _/--,_'_,;_,,

Peak 1 Energy Range (±1.0 keV): )17._. ,=_ Peak 2 Energy Range (+1.0 keV):
Net Area Range: N/A Net Area Range: .... N_/A_ /FWHM Range: ]. S'- _ "_ FWHM Range: /. ,5 -

Ranges valid through: _._ 0t I_

Centroid Acceptable?
Date Filename Energy (keV) Net Area FWHM (YIN) Initials

N/A _ v
x

\ N/A

NIA \\

k/

q"_ N/A

",,,,_,_ \

\\ ""_ \
\ NIA

FWHM Acceptance Criteria: 1.5 - 3.0
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APPENDIX I

BACKGROUND REFERENCE AREA STATIC SURVEY DATA

1.1 NAI DETECTOR STATIC COUNT RATE

,,_ 1.2 SCAN MEASUREMENTS (TOWED ARRAY)

1.3 PRESSURIZED ION CHAMBER MEASUREMENTS

1.4 MICROREM METER MEASUREMENTS

220100080001 SurveyReport.doc Radiological Characterization Survey Report
Radiological Survey at IR Site 32 and

the Shorelines oflR Sites 1 and 2
Alameda Point, Alameda, California

DCN: ECSD-2201-0008-0001
CTO No. 0008, 09/28/07
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ALAMEDA POINT

SSIC NO. 5090.3

APPENDIX I- BACKGROUND REFERENCE AREA
STATIC SURVEY DATA IS CONTAINED IN

ELECTRONIC FORMAT ONLY

TO VIEW THE DATA, CONTACT:

DIANE Ci SILVA
RECORDS MANAGEMENT SPECIALIST

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY

SAN DIEGO, CA 92132

__ TELEPHONE: (619) 532-3676
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MICROSHIELD MODELING RESULTS
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220100080001 SurveyReport.doc Radiological Characterization Survey Repor_
Radiological Survey at IR Site 32 and

the Shorelines oflR Sites 1 and 2

Alameda Point, Alameda, California
DCN: ECSD-2201-0008-0001

CTO No. 0008, 09/28/07



MicroShield v5.05 (5.05-00212)

Page : 1
DOS File: ANSRASO3.MS5

_ ate: April 2, 2007Time: 11:47:22 AM
Duration: 00:00:21

Case Title: Alameda 3" Offset
Description: Detector Offset 0"-10"

Geometry: 8 - Cylinder Volume - End Shields

Source Dimensions
Height 1.27 cm 0.5 in
Radius 7.62 cm 3.0 in

Dose Points
x x

# 1 25.4 cm 39.37 cm 0 cm
i0.0 in 1 ft 3.5 in 0.0 in

Shields

.........._........ Source 14.137 in3 Radium 5
Shield i 12.0 in Concrete 1.6/

/ Air Gap Air 0.00122
_-_7_,_ Immersion Concrete 1.6

Source Input
Grouping Method : Linear Energy

Number of Groups : 25
Lower Energy Cutoff : 0.015

Photons < 0.015 : Excluded
Library : Grove

Nuclide curies _eG_uerels _cm 3 __q/cm3
Bi-210 6.3310e-004 2 3425e+007 2.7328e+000 1 0111e+005
Bi-214 2 9351e-006 1 0860e+005 1.2669e-002 4 6877e+002
Pb-210 6 3272e-004 2 3411e+007 2 7312e+000 1 0105e+005
Pb-214 2 9351e-006 1 0860e+005 1 2669e-002 4 6877e+002
Po-210 6 4401e-004 2 3828e+007 2 7799e+000 1 0286e+005
Po-214 2 9345e-006 1 0858e+005 1 2667e-002 4 6868e+002
Po-218 2 9357e-006 1 0862e+005 1 2672e-002 4 6887e+002
Ra-226 2 9357e-006 1 0862e+005 1 2672e-002 4 6887e+002
Rn-222 2 9357e-006 1 0862e+005 1 2672e-002 4 6887e+002

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 20
Circumferential i0
Y Direction (axial) I0

Results
Ener_ _!y_y Fluence Rate Fluence Rate ExpQsure Rate Ex_psure Rate

No Buildu_ With Buildup No Buildu_ With Buildup
0.0474 9.745e+05 1.980e-12 1.168e-Ii 5.889e-15 3.474e-14



Page : 2
DOS File: ANSP_ASO3.MS5
Run Date: April 2, 2007
Run Time: 11:47:22 AM
Duration: 00:00:21

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
0.1862 3.563e+03 1 434e-06 5.167e-05 2 490e-09 8 972e-08
0.2798 3.054e+04 1 399e-04 3.915e-03 2 628e-07 7 355e-06
0.3527 4.126e+04 6 002e-04 1.310e-02 1 159e-06 2 529e-05
0.4644 1.951e+03 9 544e-05 1.486e-03 1 872e-07 2 914e-06
0.5579 6.860e+02 6 840e-05 8.481e-04 1 340e-07 1 661e-06
0.6112 5.196e+04 7 220e-03 8.011e-02 1 408e-05 1 562e-04
0.7646 8.107e+03 2 429e-03 2.069e-02 4 645e-06 3 955e-05
0.8156 2.407e+03 8 902e_04 7.041e-03 1.689e-06 1.336e-05
0.9363 4.015e+03 2 299e-03 1.558e-02 4 282e-06 2 903e-05
1.0605 6 548e+02 5.478e-04 3.248e-03 9 991e-07 5 925e-06
1.1298 2 238e+04 2.258e-02 1.254e-01 4 067e-05 2 258e-04
1.2359 6 953e+03 9.095e-03 4.615e-02 1 607e-05 8 152e-05
1.2827 1 739e+03 2.528e-03 1.237e-02 4 426e-06 2 166e-05
1.3908 9 516e+03 1.731e-02 7.850e-02 2 971e-05 1 347e-04
1.5173 3 247e+03 7.464e-03 3.132e-02 1 252e-05 5 254e-05
1.623 2 690e+03 7 372e-03 2.922e-02 1 214e-05 4 810e-05
1.7581 2 068e+04 6 944e-02 2.581e-01 1 I17e-04 4 151e-04
1.846 2 690e+03 1 019e-02 3.647e-02 1 616e-05 5 781e-05
1.8833 4 394e+02 1 749e-03 6.162e-03 2 755e-06 9 708e-06
2.1186 1.275e+03 6 722e-03 2.172e-02 1 021e-05 3 298e-05
2.2042 5.412e+03 3 127e-02 9.825e-02 4 689e-05 1 473e-04
2.2934 3.536e+02 2 237e-03 6.839e-03 3 312e-06 1 012e-05
2.4479 1.693e+03 1 240e-02 3.627e-02 1.797e-05 5 256e-05

TOTALS: 1.199e+06 2.147e-01 9.328e-01 3.519e-04 1.571e-03

Sensitivity Variable X Dose Point 1 (I of 13) (0 in)
0.0474 9.745e+05 8.879e-ii 4.899e-10 2.641e-13 1.457e-12
0.1862 3.563e+03 7.190e-06 2 064e-04 1.249e-08 3 585e-07
0 2798 3.054e+04 5.930e-04 1 306e-02 i.i14e'06 2 453e-05
0 3527 4.126e+04 2.293e-03 3 932e-02 4.426e-06 7 590e-05
0 4644 1.951e+03 3.229e-04 3 992e-03 6 332e-07 7 829e-06
0 5579 6.860e+02 2 150e-04 2 140e-03 4 211e-07 4 192e-06
0 6112 5.196e+04 2 193e-02 1 964e-01 4 275e-05 3 830e-04
0 7646 8.107e+03 6 816e-03 4 759e-02 1 303e-05 9 098e-05
0 8156 2.407e+03 2 444e-03 1 593e-02 4 639e-06 3 023e-05
0 9363 4 015e+03 6 038e-03 3.410e-02 1 125e-05 6 352e-05
1 0605 6 548e+02 1 385e-03 6.909e-03 2 527e-06 1 260e-05
1 1298 2 238e+04 5 605e-02 2.631e-01 1 010e-04 4 739e-04
1 2359 6 953e+03 2 201e-02 9.503e-02 3 887e-05 1 679e-04
1 2827 1 739e+03 6 054e-03 2.528e-02 1 060e-05 4 427e-05
1 3908 9 516e+03 4 056e-02 1.579e-01 6 962e-05 2 710e-04
1 5173 3 247e+03 1 711e-02 6.198e-02 2 869e-05 1 040e-04
1 623 2 690e+03 1 662e-02 5.715e-02 2 736e-05 9 407e-05
1 7581 2 068e+04 1 537e-01 4.982e-01 2.471e-04 8 012e-04
1 846 2 690e+03 2 231e-02 6.988e-02 3.536e-05 1 I08e-04
1 8833 4.394e+02 3 810e-03 1.177e-02 6.002e-06 1 854e-05
2 1186 1.275e+03 1.429e-02 4.082e-02 2.169e-05 6 199e-05
2 2042 5.412e+03 6.593e-02 1.837e-01 9.885e-05 2 755e-04



Page : 3
DOS File: ANSRASO3.MS5
Run Date: April 2, 2007
Run Time: 11:47:22 AM
_iration: 00:00:21

_nerqy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
2.2934 3.536e+02 4.681e-03 1.273e-02 6.928e-06 1.884e-05
2.4479 1.693e+03 2.562e-02 6.696e-02 3.712e-05 9.703e-05

TOTALS: 1.199e+06 4.907e-01 1.904e+00 8.100e-04 3.232e-03

Sensitivity Variable X Dose Point 1 (2 of 13) (I in)
0.0474 9.745e+05 8.405e-ii 4.650e-i0 2.500e-13 1.383e-12
0.1862 3.563e.03 7.025e-06 2.022e-04 1.220e-O8 3.511e-07
0.2798 3.054e+04 5.827e-04 1 289e-02 1.095e-06 2.421e-05
0 3527 4.126e+04 2.262e-03 3 896e-02 4.367e-06 7 521e-05
0 4644 1.951e+03 3.198e-04 3 968e-03 6.271e-07 7 782e-06
0 5579 6 860e+02 2.133e-04 2 130e-03 4.178e-07 4 173e-06
0 6112 5 196e+04 2.177e-02 1 957e-01 4.244e-05 3 815e-04
0 7646 8 i07e+03 6.777e-03 4 745e-02 1 296e-05 9 072e-05
0 8156 2 407e+03 2.431e-03 1 589e-02 4 614e-06 3 016e-05
0 9363 4 015e+03 6.010e-03 3 403e-02 1 120e-05 6 339e-05
1 060£ 6 548e+02 1.380e-03 6.898e-03 2 516e-06 1 258e-05
1 1298 2 238e+04 5.583e-02 2.627e-01 1 006e-04 4 732e-04
1 2359 6 953e+03 2.193e-02 9.492e-02 3 874e-05 1 677e-04
1 2827 1 739e+03 6.034e-03 2.525e-02 1 057e-05 4 422e-05
1 3908 9 516e+03 4.044e-02 1.578e-01 6 941e-05 2 708e-04
1 5173 3 247e+03 1.706e-02 6.195e-02 2 862e-05 1 039e-04
1.623 2 690e+03 1.658e-02 5.712e-02 2 729e-05 9 403e-05
,7581 2 068e+04 1.533e-01 4 980e-01 2 466e-04 8 010e-04

_.846 2 690e+03 2.226e-02 6 986e-02 3 529e-05 1 i07e-04
1.8833 4 394e+02 3.802e-03 1 177e-02 5 990e-06 1 854e-05
2.1186 1.275e+03 1.426e-02 4 082e-02 2 166e-05 6 199e-05
2.2042 5.412e+03 6.583e-02 1 837e-01 9 869e-05 2 755e-04
2.2934 3.536e+02 4.674e-03 1 273e-02 6 918e-06 1 884e-05
2.4479 1.693e+03 2.558e-02 6 697e-02 3 707e-05 9 705e-05

TOTALS: 1.199e+06 4.894e-01 1.902e+00 8.077e-04 3.227e-03

Sensitivity Variable X Dose Point 1 (3 of 13) (2 in)
0 0474 9.745e+05 7.474e-ii 4.142e-10 2.223e-13 1.232e-12
0 1862 3.563e+03 6 655e-06 1.930e-04 1.156e-08 3 351e-07
0 2798 3.054e+04 5 553e-04 1.238e-02 1.043e-06 2 326e-05
0 3527 4.126e+04 2 164e-03 3.757e-02 4.176e-06 7 252e-05
0 4644 1.951e+03 3 071e-04 3.840e-03 6.022e-07 7 531e-06
0 5579 6.860e+02 2 053e-04 2.066e-03 4.021e-07 4 047e-06
0 6112 5.196e+04 2 098e-02 1.899e-01 4.090e-05 3 703e-04
0 7646 8.107e+03 6.547e-03 4.615e-02 1.252e-05 8 824e-05
0 8156 2.407e+03 2.351e-03 1.546e-02 4.461e-06 2 935e-05
0 9363 4.015e+03 5.819e-03 3 315e-02 1.084e-05 6 175e-05
1 0605 6.548e+02 1.337e-03 6 726e-03 2.439e-06 1 227e-05
1 1298 2.238e+04 5.416e-02 2 562e-01 9.756e-05 4 616e-04
1 2359 6.953e+03 2.129e-02 9 264e-02 3.761e-05 1 636e-04
1 2827 1.739e+03 5.860e-03 2 466e-02 1.026e-05 4 317e-05
1 3908 9.516e+03 3.930e-02 1 541e-01 6.745e-05 2 645e-04



Page : 4
DOS File: ANSRASO3.MS5
Run Date: April 2, 2007
Run Time: 11:47:22 AM
Duration: 00:00:21

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
1.5173 3.247e+03 1.659e-02 6.054e-02 2.783e-05 1 015e-04
1.623 2.690e+03 1.613e-02 5.585e-02 2 655e-05 9 193e-05
1.7581 2.068e+04 1.493e-01 4.871e-01 2 401e-04 7 834e-04
1.846 2 690e+03 2.168e-02 6.834e-02 3 437e-05 1 083e-04
1.8833 4 394e+02 3.704e-03 1.151e-02 5 835e-06 1 814e-05
2.1186 1 275e+03 1.390e-02 3.996e-02 2 llle-05 6 068e-05
2.2042 5 412e+03 6.418e-02 1.799e-01 9 623e-05 2 697e-04
2.2934 3 536e+02 4.558e-03 1.24_6e-02 6_747e-06 1.845e-05
2.4479 1 693e+03 2.496e-02 6.559e-02 3.617e-05 9.505e-05

TOTALS: 1.199e+06 4.759e-01 1.856e+00 7.852e-04 3.150e-03

Sensitivity Variable X Dose Point 1 (4 of 13) (3 in)
0.0474 9.745e+05 6.147e-ii 3.417e-i0 1.828e-13 1 017e-12
0 1862 3.563e+03 6 084e-06 1 787e-04 1.057e-08 3 i03e-07
0 2798 3.054e+04 5 128e-04 1 159e-02 9.633e-07 2 177e-05
0 3527 4.126e+04 2 010e-03 3 537e-02 3.880e-06 6 828e-05
0 4644 1.951e+03 2 872e-04 3 638e-03 5 632e-07 7 135e-06
0 5579 6.860e+02 1 928e-04 1 964e-03 3 776e-07 3 847e-06
0 6112 5.196e+04 1 973e-02 1 808e-01 3 848e-05 3 525e-04
0 7646 8.107e+03 6 186e-03 4.409e-02 1 183e-05 8 429e-05
0 8156 2.407e+03 2 223e-03 1.478e-02 4 219e-06 2 805e-05
0 9363 4 015e+03 5 517e-03 3.175e-02 1 028e-05 5 914e-05
1 0605 6 548e+02 1.271e-03 6.451e-03 2 317e-06 1.177e-05
1 1298 2 238e+04 5.150e-02 2.459e-01 9 277e-05 4.430e-04
1.2359 6 953e+03 2.027e-02 8.901e-02 3 581e-05 1.572e-04
1.2827 1 739e+03 5.583e-03 2 370e-02 9 776e-06 4.150e-05
1.3908 9 516e+03 3.749e-02 1 482e-01 6 434e-05 2.544e-04
1.5173 3 247e+03 1.585e-02 5 829e-02 2 658e-05 9.776e-05
1.623 2 690e+03 1.542e-02 5 380e-02 2 538e-05 8.856e-05
1.7581 2 068e+04 1.428e-01 4 695e-01 2 297e-04 7 552e-04
1.846 2 690e+03 2.076e-02 6 591e-02 3 290e-05 1 045e-04
1.8833 4 394e+02 3.546e-03 1 llle-02 5 587e-06 1 750e-05
2.1186 1 275e+03 1.333e-02 3 857e-02 2 024e-05 5 858e-05
2.2042 5 412e+03 6.157e-02 1 737e-01 9 231e-05 2 604e-04
2.2934 3 536e+02 4.374e-03 1 204e-02 6 475e-06 1 782e-05
2.4479 1 693e+03 2.397e-02 6 338e-02 3 473e-05 9 185e-05

TOTALS: 1.199e+06 4.544e-01 1.784e+00 7.495e-04 3.025e-03

Sensitivity Variable X Dose Point 1 (5 of 13) (4 in)
0 0474 9.745e+05 4.676e-ii 2.612e-I0 1 391e-13 7.768e-13
0 1862 3.563e+03 5.378e-06 1.607e-04 9 339e-09 2 791e-07
0 2798 3.054e+04 4.598e-04 1.058e-02 8 638e-07 1 988e-05
0 3527 4.126e+04 1.817e-03 3.257e-02 3 507e-06 6 287e-05
0 4644 1.951e+03 2.620e-04 3.377e-03 5 137e-07 6 623e-06
0 5579 6.860e+02 1.768e-04 1.832e-03 3 463e-07 3 588e-06
0 6112 5.196e+04 1.814e-02 1.690e-01 3 538e-05 3 295e-04
0 7646 8.107e+03 5.720e-03 4.139e-02 1 094e-05 7 913e-05



Page : 5
DOS File: ANSRASO3.MS5
Run Date: April 2, 2007
Run Time: 11:47:22 AM
_'iration:00:00:21

_nergy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec _ mR/hr

No Buildup With Buildup No Buildup With Buildup
0.8156 2.407e+03 2 059e-03 1 390e-02 3.908e-06 2.637e-05
0.9363 4.015e+03 5 127e-03 2 991e-02 9.550e-06 5.572e-05
1.0605 6.548e+02 1 184e-03 6 091e-03 2.159e-06 l.llle-05
1.1298 2.238e+04 4 805e-02 2 324e-01 8.656e-05 4.187e-04
1.2359 6.953e+03 1 895e-02 8 424e-02 3.348e-05 1.488e-04
1.2827 1.739e+03 5 223e-03 2 244e-02 9.146e-06 3.929e-05
1.3908 9.516e+03 3.513e-02 1 405e-01 6.029e-05 2.412e-04
1.5173 3.247e+03 1.487e-02 ......5.532e-02 2.494e-05 9.278e-05
1.623 2.690e+03 i°449e-02 5.110e-02 2.385e-05 8.412e-05
1.7581 2.068e+04 1.344e-01 4.464e-01 2.161e-04 7.180e-04
1.846 2.690e+03 1.955e-02 6.270e-02 3.098e-05 9.938e-05
1.8833 4.394e+02 3.341e-03 1.057e-02 5.263e-06 1.665e-05
2.1186 1.275e+03 1.258e-02 3.675e-02 1.910e-05 5.580e-05
2.2042 5.412e+03 5.814e-02 1.655e-01 8.717e-05 2.482e-04
2.2934 3.536e+02 4.133e-03 1.147e-02 6.117e-06 1.699e-05
2.4479 1.693e+03 2.267e-02 6.045e-02 3.285e-05 8.761e-05

TOTALS_ 1.199e+06 4.265e-01 1.689e+00 7.030e-04 2.863e-03

Sensitivity Variable X Dose Point 1 (6 of 13) (5 in)
0.0474 9.745e+05 3.294e-Ii 1.850e-i0 9.798e-14 5.504e-13
0.1862 3 563e+03 4.620e-06 1.412e-04 8 024e-09 2.452e-07
0.279_ 3 054e+04 4.012e-04 9.444e-03 7 537e-07 1.774e-05
.3527 4 126e+04 1.600e-03 2.934e-02 3 088e-06 5.664e-05

_m_.4644 1 951e+03 2.332e-04 3 074e-03 4 574e-07 6.028e-06
0.5579 6 860e+02 1.585e-04 1 677e-03 3 I04e-07 3.285e-06
0.6112 5 196e+04 1.632e-02 1 551e-01 3 181e-05 3.024e-04
0.7646 8 I07e+03 5.182e-03 3 821e-02 9 907e-06 7.306e-05
0.8156 2 407e+03 1.869e-03 1 285e-02 3 547e-06 2.438e-05
0.9363 4 015e+03 4.673e-03 2 774e-02 8 704e-06 5.168e-05
1.0605 6 548e+02 1.083e-03 5 664e-03 1 975e-06 1.033e-05
1.1298 2 238e+04 4.403e-02 2 164e-01 7 931e-05 3.899e-04
1.2359 6 953e+03 1.741e-02 7 857e-02 3 075e-05 1.388e-04
1.2827 1.739e+03 4.801e-03 2 095e-02 8.408e-06 3.668e-05
1.3908 9 516e+03 3.236e-02 1 314e-01 5.553e-05 2.255e-04
1.5173 3 247e+03 1 373e-02 5 179e-02 2.302e-05 8.686e-05
1.623 2 690e+03 1 339e-02 4 789e-02 2.205e-05 7.884e-05
1.7581 2 068e+04 1 244e-01 4 189e-01 2.002e-04 6 737e-04
1.846 2 690e+03 1 812e-02 5 887e-02 2.872e-05 9 331e-05
1.8833 4 394e+02 3 098e-03 9 924e-03 4.881e-06 1 563e-05
2.1186 1 275e+03 1 169e-02 3 457e-02 1.776e-05 5 249e-05
2.2042 5 412e+03 5 408e-02 1 558e-01 8.109e-05 2 335e-04
2.2934 3 536e+02 3 848e-03 1 080e-02 5.695e-06 1 599e-05
2.4479 1 693e+03 2 i13e-02 5 696e-02 3.062e-05 8 254e-05

TOTALS: 1.199e+06 3.937e-01 1.576e+00 6.486e-04 2.670e-03

Sensitivity Variable X Dose Point 1 (7 of 13) (6 in)
0.0474 9.745e+05 2.151e-ii 1.217e-10 6.400e-14 3.621e-13



Page : 6
DOS File: ANSRASO3.MS5
Run Date: April 2, 2007
Run Time: 11:47:22 AM
Duration: 00:00:21

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposur_ Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
0.1862 3 563e+03 3.853e-06 1.207e-04 6 690e-09 2.097e-07
0 2798 3 054e+04 3.403e-04 8.233e-03 6 394e-07 1.547e-05
0 3527 4 126e+04 1.373e-03 2.589e-02 2 650e-06 4.997e-05
0 4644 1 951e+03 2.029e-04 2.745e-03 3 979e-07 5.384e-06
0 5579 6 860e+02 1.390e-04 1.509e-03 2 723e-07 2.955e-06
0 6112 5 196e+04 1.437e-02 1.400e-01 2 801e-05 2.729e-04
0 7646 8 I07e+03 4 604e-03 3.473e-02 8 801e-06 6.640e-05
0.8156 2.407e.O3 i 665e-03 I.170e-02 3.159e-06 2.220e-05
0 9363 4 015e+03 4 182e-03 2.536e-02 7.790e-06 4 723e-05
1 0605 6 548e+02 9 733e-04 5.193e-03 1.775e-06 9 471e-06
1 1298 2 238e+04 3 966e-02 1.987e-01 7.144e-05 3 580e-04
1 2359 6 953e+03 1 572e-02 7.230e-02 2.777e-05 1 277e-04
1 2827 1 739e+03 4 342e-03 1.929e-02 7.603e-06 3 378e-05
1 3908 9 516e+03 2 933e-02 1.212e-01 5.034e-05 2 080e-04
1 5173 3.247e+03 1 248e-02 4 787e-02 2.092e-05 8 028e-05
1.623 2.690e+03 1.220e-02 4 432e-02 2.008e-05 7 296e-05
1.7581 2.068e+04 1.136e-01 3 882e-01 1.826e-04 6 244e-04
1.846 2.690e+03 1.655e-02 5 461e-02 2.624e-05 8 655e-05
1.8833 4.394e+02 2.832e-03 9 209e-03 4.461e-06 1 451e-05
2.1186 1.275e+03 1.072e-02 3 213e-02 1.628e-05 4 879e-05
2.2042 5.412e+03 4.962e-02 1 449e-01 7.439e-05 2 172e-04
2.2934 3.536e+02 3.533e-03 1 005e-02 5.229e-06 1 488e-05
2.4479 1.693e+03 1.943e-02 5 305e-02 2.815e-05 7 688e-05

TOTALS: 1.199e+06 3.578e-01 1.451e+00 5.890e-04 2.456e-03

Sensitivity Variable X Dose Point 1 (8 of 13) (7 in)
0 0474 9.745e+05 1.307e-II 7.457e-Ii 3.887e-14 2 218e-13
0 1862 3 563e+03 3.121e-06 1.008e-04 5.419e-09 1 750e-07
0 2798 3 054e+04 2.818e-04 7.034e-03 5.294e-07 1 322e-05
0 3527 4 126e+04 1.152e-03 2.241e-02 2.224e-06 4 326e-05
0 4644 1 951e+03 1.729e-04 2.410e-03 3.391e-07 4 727e-06
0 5579 6 860e+02 1.196e-04 1.335e-03 2.342e-07 2 615e-06
0 6112 5 196e+04 1.241e-02 1.244e-01 2.420e-05 2.425e-04
0 7646 8 I07e+03 4.018e-03 3.111e-02 7.681e-06 5.948e-05
0 8156 2.407e+03 1.457e-03 1.050e-02 2.765e-06 1.993e-05
0 9363 4.015e+03 3 681e-03 2 286e-02 6.857e-06 4.258e-05
1 0605 6.548e+02 8 609e-04 4 699e-03 1.570e-06 8.570e-06
1 1298 2.238e+04 3 516e-02 1 801e-01 6.334e-05 3.245e-04
1 2359 6.953e+03 1 399e-02 6 570e-02 2.471e-05 1.160e-04
1.2827 1.739e+03 3 868e-03 1 754e-02 6.773e-06 3.072e-05
1.3908 9.516e+03 2 620e-02 1 105e-01 4.498e-05 1.896e-04
1.5173 3 247e+03 1 I18e-02 4 372e-02 1.875e-05 7.333e-05
1.623 2 690e+03 1 095e-02 4 055e-02 1.803e-05 6.675e-05
1.7581 2 068e+04 1 022e-01 3 558e-01 1.644e-04 5.722e-04
1.846 2 690e+03 1.492e-02 5 009e-02 2.365e-05 7.939e-05
1.8833 4 394e+02 2.554e-03 8.450e-03 4.024e-06 1.331e-05
2.1186 1 275e+03 9.699e-03 2.955e-02 1.473e-05 4.486e-05
2.2042 5 412e+03 4.494e-02 1.333e-01 6.738e-05 1.999e-04



Page : 7
DOS File: ANSRASO3.MS5
Run Date: April 2, 2007
Run Time: 11:47:22 AM
_11ration: 00:00:21

_nergy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Me___VVphotons/sec MeV/cm 2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
2.2934 3.536e+02 3.203e-03 9.257e-03 4.742e-06 1.370e-05
2.4479 1.693e+03 i.764e-02 4.890e-02 2.557e-05 7.086e-05

TOTALS: 1.199e+06 3.207e-01 I.320e+00 5.275e-04 2.232e- 03

Sensitivity Variable X Dose Point 1 (9 of 13) (8 in)
0.0474 9.745e+05 7.413e-12 4.272e-Ii 2.205e-14 1.271e-13
0.18.62 3 563e.03 2.465e-06 8.230e-05 4.280e-09 1.429e-07
0.2798 3 054e+04 2.279e-04 5.891e-03 4.282e-07 1 i07e-05
0.3527 4 126e+04 9.454e-04 1.905e-02 1.825e-06 3 677e-05
0.4644 1 951e+03 1.444e-04 2.082e-03 2.831e-07 4 082e-06
0.5579 6 860e+02 1.009e-04 1.164e-03 1.977e-07 2 279e-06
0.6112 5 196e+04 1.053e-02 1.088e-01 2.053e-05 2 122e-04
0.7646 8.107e+03 3.448e-03 2.748e-02 6.592e-06 5 255e-05
0.8156 2.407e+03 1.254e-03 9.301e-03 2.380e-06 1 765e-05
0.9363 4 015e+03 3 190e-03 2.035e-02 5.942e-06 3 790e-05
1.0605 6 548e+02 7 502e-04 4.200e-03 1.368e-06 7 660e-06
1.1298 2 238e+04 3 073e-02 1.613e-01 5.535e-05 2 906e-04
1.2359 6 953e+03 1 227e-02 5.900e-02 2.167e-05 1 042e-04
1.2827 1 739e+03 3 398e-03 1.577e-02 5.950e-06 2 762e-05
1.3908 9 516e+03 2 309e-02 9.954e-02 3.963e-05 1 709e-04
1.5173 3 247e+03 9 883e-03 3.950e-02 1.658e-05 6 625e-05
1.623 2 690e+03 9 705e-03 3.670e-02 1.598e-05 6 041e-05
.7581 2 068e+04 9 084e-02 3.226e-01 1.461e-04 5 188e-04

_.846 2 690e+03 1 328e-02 4.547e-02 2 I05e-05 7 207e-05
1.8833 4.394e+02 2.275e-03 7.674e-03 3 584e-06 1 209e-05
2.1186 1.275e+03 8.672e-03 2.690e-02 1 317e-05 4 084e-05
2.2042 5.412e+03 4.023e-02 1.215e-01 6 032e-05 1 821e-04
2.2934 3.536e+02 2.871e-03 8.440e-03 4 249e-06 1 249e-05
2.4479 1.693e+03 1.584e-02 4.464e-02 2 295e-05 6 468e-05

TOTALS: 1.199e+06 2.837e-01 1.187e+00 4.661e-04 2.005e-03

Sensitivity Variable X Dose Point 1 (I0 of 13) (9 in)
0.0474 9.745e+05 3 946e-12 2.300e-ii 1.174e-14 6.842e-14
0 1862 3.563e+03 1 900e-06 6.584e-05 3 300e-09 1.143e-07
0 2798 3 054e+04 1 803e-04 4 842e-03 3 388e-07 9.097e-06
0 3527 4 126e+04 '7 602e-04 1 592e-02 1 467e-06 3.073e-05
0 4644 1 951e+03 1 183e-04 1 771e-03 2 321e-07 3.472e-06
0 5579 6 860e+02 8 373e-05 9 998e-04 1 640e-07 1.958e-06
0 6112 5 196e+04 8 784e-03 9 396e-02 1 713e-05 ,1.832e-04
0 7646 8 I07e+03 2 914e-03 2 398e-02 5 571e-06 4.585e-05
0 8156 2.407e+03 1 064e-03 8 137e-03 2 019e-06 1.544e-05
0 9363 4.015e+03 2 725e-03 1 790e-02 5 076e-06 3.335e-05
1.0605 6.548e+02 6 449e-04 3 712e-03 1 176e-06 6.770e-06
1.1298 2.238e+04 2 650e-02 1 429e-01 4 773e-05 2.575e-04
1.2359 6.953e+03 1 062e-02 5 243e-02 1 877e-05 9.261e-05
1.2827 1.739e+03 2 947e-03 1 404e-02 5 161e-06 2.458e-05
1.3908 9.516e+03 2 010e-02 8 880e-02 3 450e-05 1.524e-04



Page : 8
DOS File: ANSRASO3.MS5
Run Date: April 2, 2007
Run Time: 11:47:22 AM
Duration: 00:00:21

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
1.5173 3 247e+03 8.635e-03 3 533e-02 1.448e-05 5.926e-05
1.623 2 690e+03 8.503e-03 3 289e-02 1.400e-05 5.414e-05
1.7581 2 068e+04 7.982e-02 2 898e-01 1.284e-04 4.660e-04
1.846 2 690e+03 1.169e-02 4 089e-02 1.853e-05 6.482e-05
1.8833 4 394e+02 2.004e-03 6 905e-03 3.158e-06 1.088e-05
2.1186 1 275e+03 7.671e-03 2 427e-02 1.165e-05 3.685e-05
2.2042 5.412e+03 3.564e-02 1 097e-01 5.343e-05 1.644e-04
2.2934 3.536e+02 2.546e-03 7 62_e-03 3.769e-06 1.129e-05
2.4479 1.693e+03 1.408e-02 4 039e-02 2.040e-05 5.853e-05

TOTALS: 1.199e+06 2.480e-01 1.057e+00 4.071e-04 1.783e-03

Sensitivity Variable X Dose Point 1 (ii of 13) (10 in)
0 0474 9.745e+05 1 980e-12 1.168e-ii 5.889e-15 3.474e-14
0 1862 3.563e+03 1 434e-06 5.167e-05 2.490e-09 8.972e-08
0 2798 3.054e+04 1 399e-04 3.915e-03 2.628e-07 7.355e-06
0 3527 4.126e+04 6 002e-04 1.310e-02 1.159e-06 2.529e-05
0 4644 1.951e+03 9 544e-05 1.486e-03 1 872e-07 2.914e-06
0 5579 6.860e+02 6 840e-05 8.481e-04 1 340e-07 1.661e-06
0 6112 5.196e+04 7 220e-03 8.011e-02 1 408e-05 1.562e-04
0 7646 8.107e+03 2.429e-03 2.069e-02 4 645e-06 3.955e-05
0 8156 2 407e+03 8.902e-04 7.041e-03 1 689e-06 1.336e-05
0 9363 4 015e+03 2.299e-03 1 558e-02 4 282e-06 2.903e-05
1 0605 6 548e+02 5.478e-04 3 248e-03 9 991e-07 5.925e-06
1 1298 2 238e+04 2.258e-02 1 254e-01 4 067e-05 2.258e-04
1 2359 6 953e+03 9.095e-03 4 615e-02 1 607e-05 8 152e-05
1 2827 1 739e+03 2.528e-03 1 237e-02 4 426e-06 2 166e-05
1 3908 9 516e+03 1.731e-02 '7 850e-02 2 971e-05 1 347e-04
1 5173 3 247e+03 7.464e-03 3 132e-02 1 252e-05 5 254e-05
1 623 2 690e+03 7.372e-03 2 922e-02 1 214e-05 4 810e-05
1 7581 2 068e+04 6.944e-02 2 581e-01 1 i17e-04 4 151e-04
1 846 2 690e+03 1.019e-02 3 647e-02 1 616e-05 5 781e-05
1 8833 4 394e+02 1.749e-03 6 162e-03 2 755e-06 9 708e-06
2 1186 1 275e+03 6.722e-03 2 172e-02 1 021e-05 3 298e-05
2 2042 5 412e+03 3.127e-02 9 825e-02 4 689e-05 1 473e-04
2 2934 3 536e+02 2.237e-03 6 839e-03 3 312e-06 1 012e-05
2.4479 1 693e+03 1.240e-02 3 627e-02 1 797e-05 5 256e-05

TOTALS: 1.199e+06 2.147e-01 9.328e-01 3.519e-04 1.571e-03

Sensitivity Variable X Dose Point 1 (12 of 13) (ii in)
0.0474 9.745e+05 9.398e-13 5.617e-12 2.795e-15 1.671e-14
0.1862 3.563e+03 1.060e-06 3.984e-05 1 840e-09 6 918e-08
0.2798 3.054e+04 1.066e-04 3.117e-03 2 003e-07 5 855e-06
0.3527 4.126e+04 4.661e-04 1.063e-02 8 998e-07 2 052e-05
0.4644 1.951e+03 7.582e-05 1.231e-03 1 487e-07 2 414e-06
0.5579 6.860e+02 5.511e-05 7.109e-04 1 079e-07 1 392e-06
0.6112 5.196e+04 5.856e-03 6.752e-02 1 142e-05 1 317e-04
0.7646 8.107e+03 2.000e-03 1.766e-02 3 825e-06 3 376e-05



Page : 9
DOS File: ANSRASO3.MS5
Run Date: April 2, 2007
Run Time: 11:47:22 AM
_uration: 00:00:21

_nergy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
0 8156 2.407e+03 7.361e-04 6.031e-03 1.397e-06 1 145e-05
0 9363 4.015e+03 1.917e-03 1.344e-02 3.571e-06 2 503e-05
1 0605 6.548e+02 4.602e-04 2.817e-03 8.394e-07 5 138e-06
1 1298 2.238e+04 1.904e-02 1.090e-01 3.429e-05 1 964e-04
1 2359 6.953e+03 7.707e-03 4.027e-02 1.361e-05 7 i14e-05
1 2827 1.739e+03 2.146e-03 1.081e-02 3.758e-06 1 893e-05
1 3908 9.516e+03 1.476e-02 6.882e-02 2.533e-05 1 181e-04
1 5173 3.247e+03 6.392e-03 2 755e-02 1.072e-05 4 621e-05
1.623 2 690e+03 6.333e-03 2 576e-02 1.042e-05 4 241e-05
1.7581 2 068e+04 5.987e-02 2 281e-01 9.630e-05 3 669e-04
1.846 2 690e+03 8.807e-03 3 229e-02 1.396e-05 5 I18e-05
1.8833 4 394e+02 1.512e-03 5 458e-03 2.382e-06 8 599e-06
2.1186 1 275e+03 5.841e-03 1 930e-02 8.870e-06 2 931e-05
2.2042 5 412e+03 2.722e-02 8 740e-02 4.081e-05 1 310e-04
2.2934 3 536e+02 1.950e-03 6 090e-03 2.887e-06 9 015e-06
2.4479 1 693e+03 1.083e-02 3 235e-02 1.570e-05 4 688e-05

TOTALS: 1.199e+06 1.841e-01 8.165e-01 3.014e-04 1.373e-03

Sensitivity Variable X Dose Point 1 (13 of 13) (12 in)
0.0474 9.745e+05 4.237e-13 2.568e-12 1 261e-15 7 638e-15
0.1862 3.563e+03 7.690e-07 3 022e-05 1 335e-09 5 248e-08
0.2798 3.054e+04 7.994e-05 2 447e-03 1 502e-07 4 598e-06
".3527 4.126e+04 3.567e-04 8 517e-03 6 884e-07 1 644e-05

_.4644 1.951e+03 5 943e-05 1 008e-03 1 165e-07 1 978e-06
0 5579 6.860e+02 4 385e-05 5 897e-04 8 588e-08 1 155e-06
0 6112 5.196e+04 4 692e-03 5 634e-02 9 148e-06 1 098e-04
0 7646 8 I07e+03 1 629e-03 1 494e-02 3 I15e-06 2 856e-05
0 8156 2 407e+03 6 022e-04 5 120e-03 1 143e-06 9 715e-06
0 9363 4 015e+03 1 583e-03 1 149e-02 2 948e-06 2 140e-05
1 0605 6 548e+02 3 829e-04 2.423e-03 6 985e-07 4 419e-06
1 1298 2 238e+04 1 590e-02 9.404e-02 2 865e-05 1 694e-04
1.2359 6 953e+03 6.472e-03 3.488e-02 1.143e-05 6 161e-05
1.2827 1 739e+03 1.806e-03 9.379e-03 3.163e-06 1 642e-05
1.3908 9 516e+03 1.247e-02 5.990e-02 2.141e-05 1 028e-04
1.5173 3.247e+03 5.428e-03 2.406e-02 9.104e-06 4 036e-05
1.623 2.690e+03 5.397e-03 2.256e-02 8 883e-06 3 713e-05
1.7581 2.068e+04 5.122e-02 2.003e-01 8 238e-05 3 222e-04
1.846 2.690e+03 7.551e-03 2.840e-02 1 197e-05 4 501e-05
1.8833 4.394e+02 1.298e-03 4.804e-03 2 044e-06 7 568e-06
2.1186 1.275e+03 5.039e-03 1.705e-02 7 652e-06 2 589e-05
2.2042 5.412e+03 2.352e-02 7.728e-02 3 526e-05 1 159e-04
2.2934 3.536e+02 1.688e-03 5.390e-03 2.499e-06 7 979e-06
2.4479 1.693e+03 9.400e-03 2.868e-02 1.362e-05 4 156e-05

TOTALS: 1.199e+06 1.566e-01 7.096e-01 2.562e-04 1.192e-03
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DOS File: ANSRASO3.MS5
Run Date: April 2, 2007
Run Time: 11:47:22 AM
Duration: 00:00:21



MicroShield v5.05 (5.05-00212)

Page : 1
_OS File: ANSRAS07.MS5

%m_,wnDate: April 2, 2007
Time 1:19:09 PM

Duration: 00:00:21

Case Title: Alameda 7.5" Offset
Description: Detector Offset 0"-10"

Geometry: 8 - Cylinder Volume - End Shields

Source Dimensions
Height 1.27 cm 0.5 in
Radius 7.62 cm 3.0 in

< Dose Points

# 1 25.4 cm 50.8 cm 0 cm
i0.0 in 1 ft 8.0 in 0.0 in

Shields

Shield Name D__m__D_iQ_Materi@l Density
Source 231.667 cm3 Radium 5
Shield 1 30.48 cm Concrete 1.6
Air Gap Air 0.00122
Immersion Concrete 1.6

Source Input
Grouping Method : Linear Energy

Number of Groups : 25
Lower Energy Cutoff : 0.015

Photons < 0.015 : Excluded
Library : Grove

Nuc!ide curies becque_els_ _i_ __q_
Bi-210 1.3578e-004 5 0239e+006 5.8610e-001 2.1686e+004
Bi-214 2.9351e-006 1 0860e+005 1 2670e-002 4.6878e+002
Pb-210 1.3570e-004 5 0209e+006 5 8576e-001 2.1673e+004
Pb-214 2.9351e-006 1 0860e+005 1 2670e-002 4.6878e+002
Po-210 i°3808e-004 5 1090e+006 5 9603e-001 2.2053e+004
Po-214 2.9345e-006 1 0858e+005 1 2667e-002 4.6868e+002
Po-218 2.9357e-006 1 0862e+005 1 2672e-002 4.6887e+002
Ra-226 2.9357e-006 1 0862e+005 1 2672e-002 4.6887e+002
Rn-222 2.9357e-006 1 0862e+005 1 2672e-002 4.6887e+002

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 20
Circumferential I0
Y Direction (axial) i0

Results

Ener__ Activity Fluence Rate Fluence Rate Exposure Rate ExpQsure Rate

No Buildup_ With Buildup No BuildD_ With Buildup
0.0501 2.297e+05 1.152e-Ii 7.710e-Ii 3.058e-14 2.046e-13



Page : 2
DOS File: ANSRASO7.MS5
Run Date: April 2, 2007
Run Time: 1:19:09 PM
Duration: 00:00:21

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
0.1862 3.563e+03 1 571e-06 5 216e-05 2 728e-09 9.058e-08
0.2798 3 054e+04 1 445e-04 3 709e-03 2 715e-07 6.968e-06
0.3527 4 126e+04 5 974e-04 1 195e-02 1 153e-06 2.307e-05
0.4644 1 951e+03 9 087e-05 1 301e-03 1 782e-07 2.551e-06
0.5579 6 860e+02 6 337e-05 7 254e-04 1 241e-07 1.421e-06
0.6112 5 197e+04 6 604e-03 6 777e-02 1 288e-05 1.321e-04
0.7646 8 I07e+03 2 157e-03 1 707e-02 4 123e-06 3.263e-05
0.8167 2 209e+03 7 224e-04 5 311e-03 1 371e-06 1.008e-05
0.9363 4 016e+03 1 990e-03 1 261e-02 3 708e-06 2.349e-05
1.0605 6 548e+02 4 675e-04 2 600e-03 8 527e-07 4.742e-06
1.1298 2 238e+04 1 913e-02 9 981e-02 3 446e-05 1.798e-04
1.2359 6.953e+03 7 632e-03 3 647e-02 1 348e-05 6.443e-05
1.2827 1.739e+03 2 i13e-03 9 749e-03 3 700e-06 1.707e-05
1.3908 9.516e+03 1.435e-02 6 148e-02 2 462e-05 1.055e-04
1.5173 3.247e+03 6.135e-03 2 438e-02 1 029e-05 4.088e-05
1.623 2.690e+03 6.021e-03 2 263e-02 9 911e-06 3.726e-05
1.7581 2.068e+04 5.631e-02 1 989e-01 9 056e-05 3.198e-04
1.846 2.690e+03 8.230e-03 2 802e-02 1 304e-05 4.441e-05
1.8833 4.394e+02 1.409e-03 4 728e-03 2 220e-06 7.449e-06
2.1186 1.275e+03 5.367e-03 1 656e-02 8 149e-06 2.515e-05
2.2042 5.412e+03 2.489e-02 7.476e-02 3 732e-05 1.121e-04
2.2934 3.536e+02 1.775e-03 5.194e-03 2 628e-06 7.688e-06
2.4479 1.693e+03 9.791e-03 2.746e-02 1 419e-05 3.980e-05

TOTALS: 4.538e+05 1.760e-01 7.332e-01 2.892e-04 1.239e-03

Sensitivity Variable X Dose Point 1 (I of 13) (0 cm)
0 0501 2.297e+05 1.130e-10 7.175e-i0 2.999e-13 1.904e-12
0 1862 3.563e+03 4 409e-06 1.261e-04 7 656e-09 2.189e-07
0 2798 3.054e+04 3 638e-04 7.975e-03 6 835e-07 1.498e-05
0 3527 4.126e+04 1 405e-03 2.398e-02 2 712e-06 4.629e-05
0 4644 1.951e+03 1 975e-04 2.430e-03 3 873e-07 4.765e-06
0 5579 6 860e+02 1 313e-04 1.301e-03 2 572e-07 2.548e-06
0 6112 5 197e+04 1 338e-02 1.194e-01 2 609e-05 2 327e-04
0 7646 8 I07e+03 4 153e-03 2 888e-02 7 940e-06 5 522e-05
0 8167 2 209e+03 1 372e-03 8 892e-03 2 603e-06 1 687e-05
0 9363 4 016e+03 3 675e-03 2 067e-02 6 846e-06 3 851e-05
1 0605 6 548e+02 8 424e-04 4 187e-03 1 536e-06 7 637e-06
1 1298 2 238e+04 3 407e-02 1 594e-01 6 137e-05 2 871e-04
1 2359 6.953e+03 1 337e-02 5 755e-02 2 362e-05 1 017e-04
1 2827 1.739e+03 3 678e-03 1.531e-02 6 440e-06 2 681e-05
1 3908 9.516e+03 2.463e-02 9.557e-02 4.227e-05 1.640e-04
1 5173 3.247e+03 1.038e-02 3 751e-02 1 742e-05 6.291e-05
1.623 2.690e+03 1.008e-02 3 458e-02 1 660e-05 5.692e-05
1.7581 2.068e+04 9.320e-02 3 013e-01 1.499e-04 4.846e-04
1.846 2.690e+03 1.353e-02 4 226e-02 2.144e-05 6.698e-05
1.8833 4.394e+02 2.310e-03 7 i19e-03 3.640e-06 1.121e-05
2.1186 1.275e+03 8.659e-03 2 468e-02 1.315e-05 3.748e-05
2.2042 5.412e+03 3.995e-02 1 llle-01 5.990e-05 1.665e-04



Page : 3
DOS File: ANSRASO7.MS5
Run Date: April 2, 2007
Run Time: 1:19:09 PM
-iration: 00:00:21

_nergy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/see MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

NO Buildup With Buildup No Buildup With Buildup
2.2934 3.536e+02 2.836e-03 7.692e-03 4.198e-06 1.139e-05
2.4479 1.693e+03 1.552e-02 4.047e-02 2.249e-05 5.864e-05

TOTALS: 4.538e+05 2.978e-01 1.152e+00 4.915e-04 1.956e-03

Sensitivity Variable X Dose Point 1 (2 of 13) (2.54 cm)
0 0501 2.297e+05 1.096e-i0 6.971e-I0 2 909e-13 1.850e-12
0 1862 3.563e+03 4.338e-06 1.242e-04 7 534e-09 2.156e-07
0 2798 3 054e+04 3.590e-04 7.895e-03 6 744e-07 1 483e-05
0 3527 4 126e+04 1.391e-03 2.383e-02 2 685e-06 4 599e-05
0 4644 1 951e+03 1.962e-04 2.421e-03 3 848e-07 4 748e-06
0 5579 6 860e+02 1.307e-04 1.298e-03 2 559e-07 2 543e-06
0 6112 5 197e+04 1 333e-02 1.192e-01 2 598e-05 2 323e-04
0 7646 8 I07e+03 4 141e-03 2.886e-02 7 918e-06 5 518e-05
0 8167 2 209e+03 1 368e-03 8.888e-03 2 596e-06 1 686e-05
0 9363 4 016e+03 3 668e-03 2.067e-02 6 833e-06 3 851e-05
1 0605 6 548e+02 8 412e-04 4.188e-03 1 534e-06 7 640e-06
1 1298 2 238e+04 3 403e-02 1 595e-01 6 130e-05 2 872e-04
1 2359 6 953e+03 1 336e-02 5 759e-02 2 360e-05 1 017e-04
1 2827 1 739e+03 3 675e-03 1 532e-02 6 435e-06 2 683e-05
1.3908 9 516e+03 2 462e-02 9 567e-02 4 225e-05 1 642e-04
1.5173 3 247e+03 1 038e-02 3 756e-02 1.741e-05 6 299e-05
1.623 2 690e+03 1 008e-02 3 462e-02 I 660e-05 5 699e-05
.7581 2 068e+04 9 320e-02 3 018e-01 1 499e-04 4 853e-04

_.846 2 690e+03 1 353e-02 4 232e-02 2 145e-05 6 708e-05
1.8833 4 394e+02 2 311e-03 7 129e-03 3 640e-06 1 123e-05
2.1186 1 275e+03 8 662e-03 2 472e-02 1 315e-05 3 754e-05
2.2042 5 412e+03 3 997e-02 1 i13e-01 5 993e-05 1 668e-04
2.2934 3 536e.02 2 837e-03 7 706e-03 4 200e-06 1 141e-05
2.4479 1 693e+03 1.553e-02 4 054e-02 2 250e-05 5 875e-05

TOTALS: 4.538e+05 2.976e-01 1.153e+00 4.912e-04 1.957e-03

Sensitivity Variable X Dose Point 1 (3 of 13) (5.08 cm)
0 0501 2.297e+05 1.021e-10 6.502e-I0 2.709e-13 1.726e-12
0 1862 3 563e+03 4 195e-06 1.206e-04 7.284e-09 2.095e-07
0 2798 3 054e+04 3 484e-04 7.702e-03 6.545e-07 1.447e-05
0 3527 4 126e+04 1 353e-03 2.330e-02 2.612e-06 4.497e-05
0 4644 1 951e+03 1 913e-04 2.373e-03 3.752e-07 4.654e-06
0 5579 6 860e+02 1 276e-04 1.274e-03 2.500e-07 2.495e-06
0 6112 5 197e+04 1 302e-02 1 170e-01 2.539e-05 2.281e-04
0 7646 8 i07e+03 4 054e-03 2 837e-02 7.751e-06 5.425e-05
0 8167 2 209e+03 1 340e-03 8 741e-03 2.543e-06 1.659e-05
0 9363 4 016e+03 3 596e-03 2 035e-02 6.698e-06 3.790e-05
1 0605 6 548e+02 8 252e-04 4 124e-03 1.505e-06 7.522e-06
1 1298 2 238e+04 3 340e-02 1 570e-01 6.016e-05 2.829e-04
1 2359 6 953e+03 1 312e-02 5 675e-02 2.317e-05 1.002e-04
1 2827 1 739e+03 3 609e-03 1 510e-02 6.320e-06 2.644e-05
1 3908 9 516e+03 2 419e-02 9.431e-02 4.151e-05 1.619e-04
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DOS File: ANSRAS07.MS5
Run Date: April 2, 2007
Run Time: 1:19:09 PM
Duration: 00:00:21

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
1.5173 3 247e+03 1 020e-02 3.703e-02 1 711e-05 6 211e-05
1.623 2 690e+03 9 915e-03 3.415e-02 1 632e-05 5 621e-05
1.7581 2 068e+04 9 168e-02 2.977e-01 1 475e-04 4 788e-04
1.846 2 690e+03 1 331e-02 4.176e-02 2 l10e-05 6 619e-05
1.8833 4 394e+02 2 274e-03 7.034e-03 3 582e-06 1 I08e-05
2.1186 1 275e+03 8 527e-03 2.440e-02 1 295e-05 3 705e-05
2.2042 5 412e+03 3.936e-02 1.098e-01 5 901e-05 1 647e-04
2.2934 3.536e+02 2.794e-03 7.607e-03 4 136e-06 1.126e_05
2.4479 1.693e+03 1.529e-02 4.003e-02 2 216e-05 5.800e-05

TOTALS: 4.538e+05 2.925e-01 1.136e+00 4.828e-04 1.928e-03

Sensitivity Variable X Dose Point 1 (4 of 13) (7.62 cm)
0.0501 2.297e+05 9.070e-Ii 5.792e-i0 2.407e-13 1 537e-12
0.1862 3.563e+03 3.967e-06 1.150e-04 6 888e-09 1 997e-07
0.2798 3.054e+04 3.315e-04 7.392e-03 6 228e-07 1 389e-05
0.3527 4.126e+04 1.293e-03 2.244e-02 2 495e-06 4 332e-05
0.4644 1.951e+03 1.835e-04 2.295e-03 3 600e-07 4 501e-06
0.5579 6 860e+02 1.227e-04 1.235e-03 2 404e-07 2 419e-06
0.6112 5 197e+04 1.254e-02 1 135e-01 2 445e-05 2 213e-04
0 7646 8 I07e+03 3.914e-03 2 759e-02 7 483e-06 5 274e-05
0 8167 2 209e+03 1.295e-03 8 503e-03 2 457e-06 1 613e-05
0 9363 4 016e+03 3 479e-03 1 981e-02 6 481e-06 3 691e-05
1 0605 6 548e+02 7 995e-04 4 020e-03 1 458e-06 7 332e-06

1 1298 2 238e+04 3 238e-02 1 531e-01 5 832e-05 2 759e-04
1 2359 6 953e+03 1 273e-02 5.537e-02 2 248e-05 9 780e-05
1 2827 1 739e+03 3 503e-03 1.473e-02 6 134e-06 2 580e-05
1 3908 9 516e+03 2 349e-02 9.208e-02 4 032e-05 1 580e-04
1 5173 3 247e+03 9 918e-03 3 618e-02 1 664e-05 6 068e-05
1.623 2 690e+03 9.642e-03 3 337e-02 1 587e-05 5.493e-05
1.7581 2 068e+04 8.922e-02 2 910e-01 1 435e-04 4.681e-04
1.846 2 690e+03 1.296e-02 4 084e-02 2 054e-05 6.473e-05
1.8833 4 394e+02 2.214e-03 6 880e-03 3.487e-06 1.084e-05
2.1186 1.275e+03 8.309e-03 2 388e-02 1.262e-05 3.626e-05
2.2042 5.412e+03 3.836e-02 1 075e-01 5.751e-05 1.611e-04
2.2934 3.536e+02 2.724e-03 7.446e-03 4.032e-06 1.102e-05
2.4479 1.693e+03 1.492e-02 3.919e-02 2.162e-05 5.679e-05

TOTALS: 4.538e+05 2.843e-01 1.109e+00 4.691e-04 1.881e-03

Sensitivity Variable X Dose Point 1 (5 of 13) (10.16 cm)
0.0501 2.297e+05 7.691e-Ii 4.930e-i0 2 041e-13 1.308e-12
0.1862 3 563e+03 3.671e-06 1 077e-04 6 375e-09 1.869e-07
0.2798 3 054e+04 3.096e-04 6 986e-03 5 817e-07 1.313e-05
0.3527 4 126e+04 1.213e-03 2 132e-02 2 342e-06 4.116e-05
0.4644 1 951e+03 1.733e-04 2 192e-03 3 399e-07 4.298e-06
0.5579 6 860e+02 1.163e-04 1 183e-03 2 278e-07 2.317e-06
0.6112 5 197e+04 1.190e-02 1 089e-01 2 321e-05 2.122e-04
0.7646 8 i07e+03 3.728e-03 2.653e-02 7 128e-06 5.072e-05
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DOS File: ANSRASO7.MS5
Run Date: April 2, 2007
Run Time: 1:19:09 PM
Duration: 00:00:21

_nergy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
0.8167 2 209e+03 1.235e-03 8 183e-03 2 342e-06 1 553e-05
0 9363 4 016e+03 3.324e-03 1 910e-02 6 192e-06 3 557e-05
1 0605 6 548e+02 7.652e-04 3 879e-03 1 396e-06 7 076e-06
1 1298 2 238e+04 3.101e-02 1 479e-01 5 587e-05 2 664e-04
1 2359 6 953e+03 1.221e-02 5 351e-02 2 156e-05 9 452e-05
1 2827 1 739e+03 3:361e-03 1 425e-02 5 885e-06 2 495e-05
1 3908 9 516e+03 2.256e-02 8 909e-02 3 873e-05 1 529e-04
1 5173 3 247e+03 9.536e-03 3 503e-02 1 599e-05 5 875e-05
1.623 2 690e+03 9.278e-03 3 233e-02 1 527e-05 5 322e-05
1.7581 2 068e+04 8 591e-02 2 821e-01 1 382e-04 4 537e-04
1.846 2 690e+03 1 249e-02 3 960e-02 1 979e-05 6 276e-05
1.8833 4 394e+02 2 133e-03 6 672e-03 3 361e-06 1 051e-05
2.1186 1 275e+03 8 016e-03 2 317e-02 1 217e-05 3 519e-05
2.2042 5.412e+03 3 702e-02 1 043e-01 5 551e-05 1 564e-04
2.2934 3.536e+02 2 630e-03 7 229e-03 3 893e-06 1 070e-05
2.4479 1.693e+03 1.441e-02 3 806e-02 2 088e-05 5 516e-05

TOTALS: 4.538e+05 2.733e-01 1.072e+00 4.509e-04 1.817e-03

Sensitivity Variable X Dose Point 1 (6 of 13) (12.7 cm)
0.0501 2.297e+05 6.230e-Ii 4.012e-10 1.653e-13 1.065e-12
0.1862 3.563e+03 3.335e-06 9.924e-05 5 791e-09 1 723e-07
0.2798 3.054e+04 2.843e-04 6 510e-03 5 341e-07 1 223e-05
q.3527 4.126e+04 1.121e-03 1 999e-02 2 164e-06 3 858e-05

_m_.4644 1.951e+03 1.612e-04 2 067e-03 3 161e-07 4 054e-065579 6.860e+02 1.086e-04 1 120e-03 2 128e-07 2 193e-06
0 6112 5.197e+04 I.i14e-02 1 032e-01 2 172e-05 2 013e-04
0 7646 8.107e+03 3.506e-03 2 525e-02 6 702e-06 4.827e-05
0 8167 2.209e+03 1.162e-03 7 795e-03 2 205e-06 1 479e-05
0 9363 4.016e+03 3.137e-03 1.822e-02 5 844e-06 3 395e-05
1 0605 6.548e+02 7 238e-04 3 708e-03 1 320e-06 6 764e-06
1 1298 2.238e+04 2 937e-02 1 415e-01 5 290e-05 2 548e-04
1.2359 6.953e+03 1 158e-02 5 125e-02 2 045e-05 9 052e-05
1.2827 1.739e+03 3 189e-03 1 365e-02 5 585e-06 2 390e-05
1.3908 9.516e+03 2 144e-02 8 544e-02 3 679e-05 1 466e-04
1.5173 3 247e+03 9 072e-03 3 362e-02 1 522e-05 5 639e-05
1.623 2 690e+03 8 835e-03 3 I05e-02 1.454e-05 5 llle-05
1.7581 2 068e+04 8 190e-02 2 712e-01 1.317e-04 4 361e-04
1.846 2 690e+03 1 191e-02 3 808e-02 1.888e-05 6 035e-05
1.8833 4 394e+02 2 035e-03 6 417e-03 3.207e-06 1 011e-05
2.1186 1 275e+03 7 660e-03 2 231e-02 1.163e-05 3 387e-05
2.2042 5.412e+03 3.539e-02 1 005e-01 5.307e-05 1 506e-04
2.2934 3.536e+02 2.515e-03 6 964e-03 3.724e-06 1 031e-05
2.4479 1.693e+03 1.379e-02 3 668e-02 1.999e-05 5 316e-05

TOTALS: 4.538e+05 2.600e-01 1.027e+00 4.287e-04 1.740e-03

Sensitivity Variable X Dose Point 1 (7 of 13) (15.24 cm)
0.0501 2.297e+05 4.827e-ii 3.126e-i0 1.281e-13 8.296e-13
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DOS File: ANSRASO7.MS5
Run Date: April 2, 2007
Run Time: 1:19:09 PM
Duration: 00:00:21

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
0 1862 3 563e+03 2 973e-06 8 998e-05 5 163e-09 1 562e-07
0 2798 3 054e+04 2 563e-04 5 972e-03 4 815e-07 1 122e-05
0 3527 4 126e+04 1 018e-03 1 847e-02 1 965e-06 3 566e-05
0 4644 1 951e+03 1 476e-04 1 926e-03 2 896e-07 3 777e-06
0 5579 6 860e+02 1 000e-04 1 048e-03 1 959e-07 2 052e-06
0 6112 5 197e+04 1 028e-02 9 680e-02 2 005e-05 1 887e-04
0 7646 8 I07e+03 3 254e-03 2 378e-02 6 221e-06 4 546e-05
0.8167 2 209e+03 1 081e-03 7 350e-03 2 050e-06 1 395e-05
0 9363 4 016e+03 2 926e-03 1 723e-02 5 450e-06 3 209e-05
1 0605 6 548e+02 6 768e-04 3 512e-03 1 235e-06 6 405e-06
1 1298 2 238e+04 2 750e-02 1 341e-01 4 953e-05 2 416e-04
1 2359 6 953e+03 1 086e-02 4 864e-02 1 918e-05 8 592e-05
1 2827 1 739e+03 2 994e-03 1 296e-02 5 242e-06 2 270e-05
1 3908 9 516e+03 2 015e-02 8 123e-02 3.459e-05 1 394e-04
1.5173 3 247e+03 8 542e-03 3 200e-02 1.433e-05 5 368e-05
1.623 2 690e+03 8 329e-03 2 958e-02 1.371e-05 4 869e-05
1.7581 2 068e+04 7.732e-02 2 585e-01 1.244e-04 4 158e-04
1.846 2 690e+03 1.125e-02 3 632e-02 1.783e-05 5 757e-05
1.8833 4 394e+02 1.924e-03 6 122e-03 3.030e-06 9 645e-06
2.1186 1 275e+03 7.252e-03 2.131e-02 1.101e-05 3 236e-05
2.2042 5.412e+03 3.352e-02 9.600e-02 5.026e-05 1.439e-04
2.2934 3.536e+02 2.384e-03 6.656e-03 3.529e-06 9.853e-06
2.4479 1.693e+03 1.308e-02 3.508e-02 1.896e-05 5.084e-05

TOTALS: 4.538e+05 2.449e-01 9.747e-01 4.035e-04 1.652e-03

Sensitivity Variable X Dose Point 1 (8 of 13) (17.78 cm)
0.0501 2.297e+05 3.581e-ii 2.335e-I0 9.504e-14 6.197e-13
0.1862 3.563e+03 2.601e-06 8 024e-05 4.516e-09 1.393e-07
0.2798 3.054e+04 2.273e-04 5 406e-03 4.269e-07 1.016e-05
0.3527 4.126e+04 9.103e-04 1 687e-02 1.757e-06 3.256e-05
0.4644 1.951e+03 1.334e-04 1 774e-03 2.616e-07 3.480e-06
0 5579 6.860e+02 9.090e-05 9 704e-04 1.780e-07 1.901e-06
0 6112 5.197e+04 9.371e-03 8 985e-02 1.827e-05 1.752e-04
0 7646 8.107e+03 2.985e-03 2 218e-02 5.707e-06 4.241e-05
0 8167 2.209e+03 9.930e-04 6 867e-03 1.884e-06 1 303e-05
0 9363 4.016e+03 2.698e-03 1 613e-02 5.027e-06 3 006e-05
1 0605 6 548e+02 6 262e-04 3 297e-03 1 142e-06 6 014e-06
1 1298 2 238e+04 2 548e-02 1 260e-01 4 590e-05 2 271e-04
1 2359 6 953e+03 1 008e-02 4 579e-02 1 781e-05 8 088e-05
1 2827 1 739e+03 2 782e-03 1.221e-02 4 872e-06 2 138e-05
1 3908 9 516e+03 1 876e-02 7.661e-02 3 221e-05 1.315e-04
I. _173 3 247e+03 7 968e-03 3 022e-02 1 336e-05 5.069e-05
1.623 2 690e+03 7 779e-03 2 796e-02 1 281e-05 4 603e-05
1.7581 2 068e+04 7 232e-02 2 447e-01 1 163e-04 3 935e-04
1.846 2.690e+03 1 053e-02 3 439e-02 1.670e-05 5 451e-05
1.8833 4.394e+02 1 802e-03 5 798e-03 2.838e-06 9 135e-06
2.1186 1.275e+03 6 806e-03 2 021e-02 1.034e-05 3 068e-05
2.2042 5.412e+03 3 149e-02 9 i07e-02 4.721e-05 1 366e-04
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DOS File: ANSRASOT.MS5
Run Date: April 2, 2007
Run Time: 1:19:09 PM
Duration: 00:00:21

_nergy _ctivity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV _ MeV/cm2/sec MeV/cm2/sec mR!hr mR/hr

No Buildup With Buildup No Buildup With Buildup
2.2934 3.536e+02 2.241e-03 6.318e-03 3.316e-06 9.352e-06
2.4479 1.693e+03 i.231e-02 3.332e-02 1.784e-05 4.828e-05

TOTALS: 4.538e+05 2.284e-01 9.180e-01 3.762e-04 i.554e-03

Sensitivity Variable X Dose Point 1 (9 of 13) (20.32 cm)
0.0501 2.297e+05 2.550e-ii 1.675e-I0 6.767e-14 4 446e-13
0 1862 3.563e.03 2 235e-06 7.050e-05 3 880e-09 1 224e-07
0 2798 3 054e+04 1 984e-04 4 829e-03 3 727e-07 9 073e-06
0 3527 4 126e+04 8 023e-04 1 521e-02 1 549e-06 2 937e-05
0 4644 1 951e+03 1 189e-04 1 617e-03 2 331e-07 3 170e-06
0 5579 6 860e+02 8 157e-05 8 893e-04 1 598e-07 1 742e-06
0 6112 5 197e+04 8 436e-03 8 256e-02 1 645e-05 1 610e-04
0 7646 8 i07e+03 2 707e-03 2 050e-02 5 176e-06 3 920e-05
0 8167 2.209e+03 9 024e-04 6 357e-03 1.712e-06 1 206e-05
0 9363 4.016e+03 2 462e-03 1.498e-02 4.587e-06 2 791e-05
1 0605 6.548e+02 5 735e-04 3.070e-03 1.046e-06 5 599e-06
1.1298 2.238e+04 2 337e-02 1.175e-01 4.211e-05 2 I17e-04
1.2359 6.953e+03 9 272e-03 4.276e-02 1.638e-05 7 553e-05
1.2827 1.739e+03 2 561e-03 1.141e-02 4.484e-06 1 998e-05
1.3908 9.516e+03 1 731e-02 7.170e-02 2.970e-05 1 231e-04
1.5173 3.247e+03 7 364e-03 2.833e-02 1.235e-05 4 751e-05
1.623 2.690e+03 7 201e-03 2.624e-02 1.185e-05 4 319e-05
I..7581 2.068e+04 6 707e-02 2.298e-01 1.079e-04 3 697e-04

_m_.._3 2.690e+03 9 779e-03 3.233e-02 1.550e-05 5 125e-054.394e+02 1 673e-03 5.453e-03 2.636e-06 8 590e-06
2.1186 1.275e+03 6 335e-03 1.903e-02 9.620e-06 2 890e-05
2.2042 5.412e+03 2.933e-02 8.581e-02 4.398e-05 1 287e-04
2.2934 3.536e+02 2.089e-03 5.955e-03 3.092e-06 8 815e-06
2.4479 1.693e+03 1.149e-02 3.143e-02 1.665e-05 4 555e-05

TOTALS: 4.538e+05 2.111e-01 8.579e-01 3.475e-04 1.452e-03

S_nsitivity Variable X Dose Point 1 (I0 of 13) (22.86 cm)
0.0501 2 297e+05 1.746e-ii 1.157e-i0 4.634e-14 3.071e-13
0.1862 3 563e+03 1.889e-06 6.106e-05 3.280e-09 1.060e-07
0.2798 3 054e+04 1 706e-04 4.258e-03 3.204e-07 8.000e-06
0.3527 4 126e+04 6 970e-04 1.356e-02 1.345e-06 2.617e-05
0.4644 1 951e+03 1 046e-04 1 457e-03 2.051e-07 2.858e-06
0 5579 6 860e+02 7 230e-05 8 069e-04 1.416e-07 1.580e-06
0 6112 5 197e+04 7 504e-03 7 514e-02 1.463e-05 1.465e-04
0 7646 8 i07e+03 2 428e-03 1 878e-02 4.643e-06 3.591e-05
0 8167 2 209e+03 8 I14e-04 5 834e-03 1.539e-06 I.I07e-05
0 9363 4 016e+03 2 224e-03 1 380e-02 4.143e-06 2.570e-05
1 0605 6 548e+02 5 201e-04 2 835e-03 9.486e-07 5.171e-06
1 1298 2 238e+04 2 124e-02 1 087e-01 3.826e-05 1.958e-04
1 2359 6 953e+03 8 448e-03 3 963e-02 1.492e-05 7.000e-05
1 2827 1 739e+03 2 336e-03 1 058e-02 4.090e-06 1.853e-05
1 3908 9 516e+03 1 582e-02 6 662e-02 2.716e-05 1.143e-04



Page : 8
DOS File: ANSRASO7.MS5
Run Date: April 2, 2007
Run Time: 1:19:09 PM
Duration: 00:00:21

Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr

No Buildup With Buildup No Buildup With Buildup
1.5173 3.247e+03 6.748e-03 2 636e-02 1.132e-05 4 422e-05
1.623 2 690e+03 6.610e-03 2 445e-02 1.088e-05 4 024e-05
1.7581 2 068e+04 6.168e-02 2 145e-01 9.921e-05 3 449e-04
1.846 2 690e+03 9.004e-03 3 019e-02 1.427e-05 4 786e-05
1.8833 4 394e+02 1.541e-03 5 093e-03 2.428e-06 8 024e-06
2.1186 1 275e+03 5.852e-03 1 781e-02 8.886e-06 2 704e-05
2.2042 5 412e+03 2.711e-02 8 033e-02 4.065e-05 1 204e-04
2.2934 3.536e+02 1.932e-03 5 578e-03 2.860e,06 8.257e-06
2.4479 1.693e+03 1.064e-02 2 946e-02 1.542e-05 4.270e-05

TOTALS: 4.538e+05 1.935e-01 7.958e-01 3.183e-04 1.345e-03

Sensitivity Variable X Dose Point 1 (ii of 13) (25.4 cm)
0.0501 2 297e+05 1.152e-ii 7.710e-ii 3.058e-14 2.046e-13
0.1862 3 563e+03 1.571e-06 5.216e-05 2 728e-09 9.058e-08
0 2798 3 054e+04 1.445e-04 3.709e-03 2 715e-07 6.968e-06
0 3527 4 126e+04 5.974e-04 1.195e-02 1 153e-06 2.307e-05
0 4644 1 951e+03 9 087e-05 1 301e-03 1 782e-07 2.551e-06
0 5579 6 860e+02 6 337e-05 7 254e-04 1 241e-07 1.421e-06
0 6112 5 197e+04 6 604e-03 6 777e-02 1 288e-05 1.321e-04
0 7646 8 I07e+03 2 157e-03 1 707e-02 4 123e-06 3.263e-05
0 8167 2 209e+03 7 224e-04 5 311e-03 1 371e-06 1.008e-05
0 9363 4 016e+03 1 990e-03 1 261e-02 3.708e-06 2.349e-05
1 0605 6 548e+02 4 675e-04 2 600e-03 8.527e-07 4.742e-06
1 1298 2 238e+04 1 913e-02 9 981e-02 3.446e-05 1.798e-04 %_
1 2359 6 953e+03 7.632e-03 3 647e-02 1.348e-05 6.443e-05
1 2827 1 739e+03 2.113e-03 9.749e-03 3.700e-06 1 707e-05
1 3908 9.516e+03 1.435e-02 6 148e-02 2.462e-05 1 055e-04
1 5173 3 247e+03 6.135e-03 2 438e-02 1.029e-05 4 088e-05
1.623 2 690e+03 6.021e-03 2 263e-02 9.911e-06 3 726e-05
1.7581 2 068e+04 5.631e-02 1 989e-01 9.056e-05 3 198e-04
1.846 2 690e+03 8.230e-03 2 802e-02 1.304e-05 4 441e-05
1.8833 4 394e+02 1.409e-03 4 728e-03 2.220e-06 7 449e-06
2.1186 1 275e+03 5.367e-03 1 656e-02 8.149e-06 2 515e-05
2.2042 5 412e+03 2.489e-02 7.476e-02 3.732e-05 1 121e-04
2.2934 3 536e+02 1.775e-03 5.194e-03 2.628e-06 7.688e-06
2.4479 1 693e+03 9.791e-03 2.746e-02 1.419e-05 3.980e-05

TOTALS: 4.538e+05 1.760e-01 7.332e-01 2.892e-04 1.239e-03

Sensitivity Variable X Dose Point 1 (12 of 13) (27.94 cm)
0.0501 2.297e+05 7.346e-12 4.965e-Ii 1 950e-14 1 318e-13
0.1862 3.563e+03 1.287e-06 4.399e-05 2 235e-09 7 638e-08
0 2798 3.054e+04 1.208e-04 3.195e-03 2 270e-07 6 002e-06
0 3527 4.126e+04 5.058e-04 1.043e-02 9 764e-07 2 012e-05
0 4644 1.951e+03 7.811e-05 1.150e-03 1 532e-07 2 256e-06
0 5579 6.860e+02 5.498e-05 6.465e-04 1 077e-07 1 266e-06
0 6112 5.197e+04 5.754e-03 6.063e-02 1 122e-05 1 182e-04
0 7646 8.107e+03 1.898e-03 1.539e-02 3.628e-06 2 943e-05
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DOS File: ANSRASO7.MS5
Run Date: April 2, 2007
Run Time: 1:19:09 PM
Duration: 00:00:21

_nergy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm2/sec MeV/cm2/sec mR_hr mR/hr

No Buildup With Buildup No Buildup With Buildup
0 8167 2.209e+03 6.374e-04 4 800e-03 1 209e-06 9 i08e-06
0 9363 4 016e+03 1.766e-03 1 144e-02 3 290e-06 2 132e-05
1 0605 6 548e+02 4.167e-04 2 368e-03 7 601e-07 4 318e-06
1 1298 2 238e+04 1 710e-02 9 106e-02 3 080e-05 1 640e-04
1 2359 6 953e+03 6 842e-03 3 335e-02 1 208e-05 5 891e-05
1 2827 1 739e+03 1 897e-03 8 923e-03 3 321e-06 1 562e-05
1 3908 9 516e+03 1 291e-02 5 638e-02 2 216e-05 9 677e-05
1 5173 3 247e+03 5 537e-03 2 240e-02 9 287e-06 3 757e-05
1.623 2 690e+03 5 445e-03 2 083e-02 8 963e-06 3 429e-05
1.7581 2 068e+04 5 i04e-02 1 833e-01 8 210e-05 2 949e-04
1.846 2 690e+03 7 471e-03 2 586e-02 1 184e-05 4 098e-05
1.8833 4.394e+02 1 280e-03 4 365e-03 2 017e-06 6 877e-06
2.1186 1.275e+03 4 890e-03 1 532e-02 7 425e-06 2 326e-05
2.2042 5.412e+03 2 270e-02 6 920e-02 3 403e-05 1 038e-04
2.2934 3.536e+02 1 621e-03 4 811e-03 2 399e-06 7 121e-06
2.4479 1.693e+03 8 953e-03 2 546e-02 1 297e-05 3 689e-05

TOTALS: 4.538e+05 1.589e-01 6.714e-01 2.610e-04 1.133e-03

Sensitivity Variable X Dose Point 1 (13 of 13) (30.48 cm)
0.0501 2.297e+05 4.531e-12 3.096e-ii 1.203e-14 8.216e-14
0.1862 3 563e+03 1.040e-06 3 665e-05 1 807e-09 6 364e-08
0.2798 3 054e+04 9.976e-05 2 723e-03 1 874e-07 5 I16e-06
_.3527 4 126e+04 4.234e-04 9 009e-03 8 173e-07 1 739e-05

.4644 1 951e+03 6.644e-05 1 009e-03 1 303e-07 1 978e-06.5579 6 860e+02 4.723e-05 5 716e-04 9 251e-08 1 120e-06
0 6112 5 197e+04 4.966e-03 5 381e-02 9 682e-06 1 049e-04
0 7646 8 107e+03 1.656e-03 1 378e-02 3 165e-06 2 635e-05
0 8167 2 209e+03 5.577e-04 4 308e-03 1 058e-06 8 174e-06
0 9363 4 016e+03 1.554e-03 1 032e-02 2 895e-06 1 922e-05
1 0605 6 548e+02 3.687e-04 2 143e-03 6 725e-07 3 908e-06
1 1298 2 238e+04 1.516e-02 8 256e-02 2 731e-05 1 487e-04
1 2359 6 953e+03 6.089e-03 3 032e-02 1 076e-05 5 355e-05
1.2827 1 739e+03 1.690e-03 8 i19e-03 2 960e-06 1 422e-05
1.3908 9 516e+03 1.154e-02 5 141e-02 1 981e-05 8 824e-05
1.5173 3 247e+03 4.964e-03 2 047e-02 8 326e-06 3 434e-05
1.623 2 690e+03 4.893e-03 1 907e-02 8.054e-06 3 139e-05
1.7581 2 068e+04 4.598e-02 1 681e-01 7.395e-05 2 704e-04
1.846 2 690e+03 6.740e-03 2 373e-02 1.068e-05 3 762e-05
1.8833 4 394e+02 1.156e-03 4 008e-03 1.821e-06 6 315e-06
2.1186 1 275e+03 4.429e-03 1 410e-02 6.725e-06 2 141e-05
2.2042 5.412e+03 2.058e-02 6 373e-02 3.086e-05 9 556e-05
2.2934 3.536e+02 1.471e-03 4 433e-03 2.178e-06 6 563e-06
2.4479 1.693e+03 8.139e-03 2 349e-02 1.180e-05 3 404e-05

TOTALS: 4.538e+05 1.426e-01 6.113e-01 2.339e-04 1.031e-03
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Run Date: April 2, 2007
Run Time: 1:19:09 PM
Duration: 00:00:21
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SURVEY AREA LARADS DATA
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APPENDIX L- SURVEY AREA STATIC SURVEY
DATA IS CONTAINED IN ELECTRONIC FORMAT

ONLY

TO VIEW THE DATA, CONTACT:

DIANE Ci SILVA
RECORDS MANAGEMENT SPECIALIST

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676



APPENDIX M

UNCONDITIONAL RELEASE DATA SHEETS
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_lll _ , .i. ATTACHMENT 3 - SURVEY LOG



ATTACHM_ENT I

L,_'CONDITIONAL RELEASE OF EQL'IP_LENT OR MATERIALS FORM

_,, ,,,,, , ,, .......... ., ,

S_'e,-*: ,4-r-r'__- c_6 Oate:q-Z_7-06 ]
" "'"_ " ' _ ' "' .1

_l
Description of equipment or materials: Eq,,,,;a-_.-,,._,,_-t--]"?,_l_ t"_,.;_____e,,

]./___ €_, _s€? ....

SURVEY EQUI.PME_F:

-Model No: .... iS/N: - ' I Backgro_md;.. [ Eft: . _ i Cal Due Date:
I

Model No: )s,_: i Ba_kgro_" I Eff: / _ I Cai Due Date:y/AM°delNo:_ISiN: " Ii Background:"___ _IEft: C_
CONTAMZ_ATION LEVELS:

,. ,,. , ,,,

L2 ,a_ _ l dpm/100 cm-",_7 Removable

L ,,,,_t_) _Idprrr/100 cm" ct Removable

./ /(_ I dpmi100 cm _7 Fixed
I

_- /_)_) ,. I dpmilO0 cm_a,,,,,Fixed ,,,

This is to certify, that the above described equipment or materials have been surveyed and found to be within
acceptable surface contamination levels tbr unconditional release as required by AEC Regulatory. Guide 1.86.

Radiological Control Technician: i DateiTime:

, ,oo
Disposition of equipment or materials:

. ..... Date;

, _ ;,_,,_, ,......... ,,,,, • ,



ATTACHMENT 1 - RAA)IATIONiCONTAMINATION SURVEY FORM

r DATE: TIME:
! INSTRUMENTATION USED

' q _-?.--o_
} i

j SURVEY NU.--?vfBER: i Model Serial i Calibration } o [ MDC/MDA i B_r.kgrounduue uate ! " (dpmq.OOcmz) _ _100cm _)
__ A__!_tE)f. k I Inst!Det. Number ! _ _ _ 'AEiliciencv

' I0, =. / 3 7

/SURVEYOR: _ i ./_o ! i• -,, i -_-,-/._,,i o/_ i
!P_v_wEDBY: 'uV/A _ !- --_ • "• __ _ - ------,' -4---
i

° @-{E}

(:_ P,'__K"

S._-F/c _ll _s_e_r r_,_,_.14"_ / toc.o-+ ;o'_.h Sl,,_ouo_l On ,:9--'t't'o..J't_we..,'_'l- oR.

,42o _._-l-o_ , no.., ov_ le v_.ls .._,_.,,,d _t:_:_a. l ,',,_ ; .s <3"@ !
App___tad;× t.O-6 -t_&l___ U- I. ii

i

Ail _dia:ion readings m ,_r,'l'au;:iessod_.erw:senoted.

3 I ',,t._J....deno.:esswipek)catien_?r_'ixeda'i$rea4i_s
i _ # ....... denotes ".]iA radial.ion readin,zs.

i j .=__..._':*_ .denotes con.ta_.t ,_m_rer radiatmn reading-:._

i I *' ........ denotes h_hest ,'-a_i_{i0n _ad(n, 0_ co_:a_:L
,-._----_Routine (Daily._/ Week.Iv. Month]v_, :_.._ Non-routine L__! A........ ,'.fen_.-tcs_la{ick)ca.ion.

¢



ATTACH_IENT 2 - 1L%DIATIONiCONT,_MINATION SURVEY SUPPLEM3ENT

SURVEY NUMBER: A-_I-O_

su_vzvoR:Be_ D,'<u_nsa_ i Loc.w_,o_:Ala.m_,l,,._ Po,'r't-
Exposure Rate Fixed . Removable Removable

(_Rihr) " Comments _;
Locatio. ; Gamma I .Mpha ] Beta/Gamma Alpha i 'Beta/Gamma

Contact [ 1 Meter ! i
i (cpm) ! @m/probe j dpm/probe dpmll00em z ,[ dpmil00cm z

[

5 ! i 7,0 - i-S(_

7 i ! $5 i ,o. '/._ i--!/_ "/_w_ I8 ] ,o i a.,7" _'_ i -4w "r;,-_ !

i-_t 7.,4 i -,e_ z_,,-_-10

i r.,p.. !17_._ -a._ , dqn4"e:,€" i

_ll_ t4 at.,/..o ! ]/_ _.r--,. i 1_)_=_ .,/I/_Z_4t:_lt,-- I

i _lda

_7 i o 7_ o ! -_-q Bt,,.d_ i
8 -_ !-xo -_.--,-7_. m,,'o.,-

,9 [7, i-,_ ___o__i-zP _ j
,, i _ ! 7_ b i -7_ .,€.,...,/_

2"-t N/ i { !

_2__/A ./'..-_------, v ,' _! !; ............
_ Reviewer Da_e,_me: PHP Date/Time: I
i , !

Lo !



CliffStephan/ESQ/CSQ To Jennifer DessortiESQ/CSQ@CSQ,

09/27/2006 09:57 AM mwendling@eberlineservices.com
cc Abram Eloskof.RMPMiCSQ@CSQ

bcc

Subject MowerlWeed Whacker Release Surveys

Jennifer

I agree that it enough to say that internal surfaces for these types of equipment are not suspect for
contamination due to the type of functions they performed (veg clearance). They were not were not used
for invasive activities, and they are not externally contaminated. Therefore it is unrealistic to think they
could potentially be internally contaminated.

Clifford Y.Stephan IICHP
Tetra Tech EC, Inc.
Tel 509.371.0140
Fax 509.372.5801

NOTICE OF CONFIDENTL_kLITY

This electronic message and its attachments (if any) are intended solely ibr the use of the addresses hereof. In additio_ this message and the
attachments (if any) may contain information that is confidandal, proprietary and exempt from disclosure under applicable law If you are not
the intended recipient of this me_sage, you are prohibited from reading, disclosing, reproducing, distributing, disseminating or otherwise using
this transmission. Delivery. of this message to any person other than the intended recipient is not intended to waive any right or priviieg_ If you
have received this message in error, please promptly notify, the sender by reply email and immediately delete this message from your system.



ATTACHMENT 1

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey #: A-002-06 Date: 11/17/06

Description of equipment or materials- Pine equipment. PDRT!000 & Dry Cal ......

'll I' I 'l .........

SURVEY EQUIPMENT:
I I I

Model No"HandECount S/N: 604 Background: Eft: Cal Due Date"
A.9/B34.2 A.816/B.499 3-30-07

Model No: 380AB S/N: i6i4 Background: Eft: Cal Due Date:
A0/BI98 A.12/B.24 8-21-07

Model No: E600 S/N: 1596 Background: Eft: Cal Due Date:
N/A N/A 8-22-07

CONTAMINATION LEVELS:
' i .... i......

_/ < 200 dpm/! 00. cm_ [3y Removable

< ,20,, dpm/100 cm2ct Removable

< 1000 dpm/100 cm _7 Fixed

<100 dpm/100 cm2_ Fixed

This is to certifythat the abovedescribedequipmentor materialshavebeensurveyedandfoundto be within
acceptable surface contamination levels for unconditional release as required by AEC Regulatory Guide 1.86.

II ,, ON ' _ '

Radioiogical Control Technician: B. DICKENS ._._-___' " .. DaterFime: 11-17-06

Disposition of equipment or materials: RETURNED TO VENDOR

Reviewed By: _..__..._ Date:/_ _//_ _ _,



!.:i

ATTACHMENT 1 - RADIATION/CONTAMINATION SURVEY FORM _I_

_ SURVEYNUMBER:A-002-06 i!;;!!!!iM_:ili:!i!ilili;!i_!ii_!iiii:_:'.;:::_:i !ili::.li!i_i ill!:iii!_.i: ii:_@; ii:i_::

.:, LOCATION:AlamedaPoint Har_lECmnt604 3-30-07 A81.6B 49.9 A 19 B 131 A 0.9 B 34.2

SURVEYOR: B. Diekenson 380AB 1614 1t-21-07 A 24 B 48 A 25 B 371) A 0 B 198

REVIEWEDBY: E600 1596 8-22-07 N/A N/A N/A

RSO/RTM: NIA N/A N/A N/A N/A N/A

ii ,,Isotopesof Concern:Ra226

ii: Descriptionor drawing:Pine Equipmentrelease

!.

iil Static& smear results/locationsshownonattachment2.

No contamination levels found above limits of appendix D-6 Table 4-1.

Items released to vendor. _

Allradiationreadings in prihr unles.'sotherwise noted.

(_ .... _'_)_s swipe location or lixe.4:le/_ readings.
........ denotesG/A radiation readings.

.#.../#_...denotes €ontact I 1 meter radiation readings.

*......... tk-'notel highest radiation reading on c4mtact.

Routine (,Daily / Weekl_y/ Monthly) _-_ Non-routine :_ a .........aev_s statick_nion.



ATTACHMENT 2 - RADIATION/CONTAMINATION SURVEY SUPPLEMENT
i ii ) i i ,,

SURVEY NUMBER:A-002-06

SURVEYOR:B. DICKENSON LOCATION:ALAMEDAPOINT

Ext_mre Rate Fixed+ Rmmvahle Remavable

Contact 1 Meter
(€_) dl.=vp-o_ d_ d_oOt_ _ _OOcm _

1 N/A N/A N/A 7.35 -675 1.85 9 PDR FRONT

2 N/A N/A N/A 8 -608 2.46 81 PDR BACK

3 N/A N/A N/A 0 -783 0.62 61 PDRZEROBAG
4 N/A N/A N/A 0 -658 0.62 65 PDRZEROPUMP
5 N/A N/A N/A 0 -625 1.23 70 PDR BAG
6 N/A N/A N/A 0 -683 1.23 57 DRY CAL FRONT

7 N/A N/A N/A 6 -541 1.85 68 DRY CAL BACK
8 N/A N/A N/A 0 -666 0.62 " ' 70 DRY CAL BAG
9 N/A N/A N/A N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A N/A N/A N/A

11 N/A N/A N/A N/A N/A N/A N/A N/A

12 N/A N/A N/A N/A N/A N/A N/A N/A

13 N/A N/A N/A N/A N/A N/A N/A N/A

14 N/A N/A N/A N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A N/A N/A N/A

17 N/A N/A N/A N/A N/A N/A N/A N/A

18 N/A N/A' N/A N/A N/A N/A N/A N/A

19 N/A N/A N/A N/A N/A N/A N/A N/A

2o N/A N/A N/A N/A N/A N/A N/A N/A

2] N/A N/A N/A N/A N/A N/A N/A N/A

22 N/A N/A N/A N/A N/A N/A N/A N/A

23 N/A N/A N/A N/A N/A N/A N/A N/A

24 N/A N/A N/A N/A N/A N/A N/A N/A

25 N/A N/A N/A N/A !' N/A N/A N/A N/A
, I

............................. /z/bA¢



ATTACHMENT 1

UNCONDITIONALRELEASEOF EQUIPMENTOR MATERIALS FORM

Survey#: A-003-06 ,, , Date: l l/17/06 ....

Descriptionof equipmentor materials:Equipmentgoingto Richmond.2 PlCs & ,HPGesystem. ,.....

,L

SURVEYEQUIPMENT:

ModelNo: HandECount S/N:604 Background: Eft: Cal Due Date"
A.9/B34.2 A.816/B.499 3-30-07

ModelNo: 380AB S/N: 1614..... Background: Eft: Cai'Due Date:
A0/B198 A.12/B.24 8-21-07

ModelNo: E600 S/N: 1596 Background: Eft: Cal Due Date:
N/A N/A 8-22-07

i ,i , , rl i , ,i, ii ,i, ii I

CONTAMINATIONLEVELS:

_€ ,,, < 200 dpm/100cm2 ]37 Removable ,,

< 20 dpm/100cm2cxRemovable ,,,1

< 1000 ............ dpm/100cm 137 Fixed...........

<100 dpnQlO0cm2a Fixed ,

This is to certify,that the above describedequipmentor materials have been surveyed and found to be within
acceptablesurfacecontaminationlevelsfor unconditionalrelease as required by AEC Regulatory Guide 1.86.

RadiologicalControlTechnician:B. DICKENSON__._. _Date/Time: 11-17-06
i i , i ,i,1,1 , , .........

Dispositionof equipmentor materials:RETURNEDTO VENDOR

RoviewodBy: ................ /



ATTACHMENT 1 - RADIATION/CONTAMINATION SURVEY FORM "_"

1
LOCATION:AlamedaPoint HandECount604 3-30-07 [ A 81.6B 49.9 A 19 B 13] A 0.9 B 34.2

SURVEYOR:B. Dickenson 380AB 1614 8-21-07 A 24 B 48 A 25 B 370 A 0 B 198

REVIEWEDBY: E600 1596 8-22-07 N/A N/A N/A

RSOiRTM: N/A N/A N/A N/A N/A N/A

IsotopesofCou.cem:Ra226 ........

Descriptionordrawing:RichmondEquipmentrelease .,,
Static&smearresults/locationsshownonattachment2.

No contamination levels found above limits of appendix D-6 Table 4-1.

Items released to vendor.

All radiationreadingsin pr/hrunlessotherwisenoted.

(_....denotesswipe locationor fixed_ readings.
....... denotes GtA radiation readings.

#.J.#....dcnotesr.omaaJ I met_raaiafamm_dings.
* ......... dem_e,s highest rmliation trading on contact.

Routine (Daffy / Weekly / Monthly) i_ Non-routine ._ a.........deno_statick_,,,ion.,....



ATTACHMENT 2 - RADIATIONICONTAMINATION SURVEY SUPPLEMENT

SURVEYNUMBER: A-003-.06

SURVEYOR:B.DICKENSON LOCATION:ALAMEDA POINT

ExpommeRate Fixed + Removable Removable
0ma_) co=,,._,

Comtttet 1 Meter (qpm) dpumg[mdne dlpmkprol_ dlm/lOOcm 2 dimm/lO0_ :z

1 N/A N/A N/A 57 -590 2.46 65 PIC L-223 LID

2 N/A N/A N/A 16 -40 0.62 75 PIC L-223 DISLAY

3 N/A N/A N/A 49 -104 1.23 56 PIC L-223 BOTTOM

4 NIA N/A N/A 32 -237 1.85 65 PIC L-2079 SIDE
5 N/A N/A N/A 33 -70 1.23 71 Pic L-2079 BOTI'OM
6 N/A N/A N/A 24 108 1.85 69 TRIPOD FEET

7 N/A N/A N/A 31 -409 0 63 TRIPOD SIDES

8 N/A N/A N/A 24 25 1.85 61 PIC K-200 LID
9 N/A N/A N/A 24 -112 1.23 68 PIC K-200 DISPLAY
10 N/A N/A N/A 33 -154 2.46 61 PIC K-200 BOT]'OM
11 N/A N/A N/A 50 -201 0.62 57 PIC K-6905 BOTTOM
12 N/A N/A N/A 58 -164 2.46 77 PICK-6905 SIDE

13 N/A N/A N/A 8 -604 1.23 69 TRIPOD FEET

14 N/A N/A NIA 49 -136 1.23 66 TRIPOD SIDES

15 N/A N/A N/A 16 -262 0 60 STUEY

16 N/A N/A N/A 17 -281 1.23 66 DWER

17 N/A N/A N/A 67 -19 2.46 64 DWER

18 N/A N/A N/A 16 -386 2.46 64 DIGI DART

19 N/A N/A N/A 24 -77 1.85 63 DIM

20 N/A N/A N/A 24 25 2.46 68 CABLE

21 N/A N/A N/A N/A N/A N/A N/A N/A I
22 N/A N/A N/A N/A N/A N/A N/A N/A

23 N/A N/A N/A N/A N/A N/A N/A N/A

24 N/A N/A N/A N/A N/A N/A N/A N/A

25 N/A N/A N/A N/A N/A N/A N/A N/A

Reviewer /_ . Date:iSI,SL---,,,, ......
/



ATTACHMENT 1

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

, ,, i i,,, , , ,

Survey #: A-004-06 Date: 11/18/06

Description of equipment or materials: Trucks/Equipment .....

SURVEY EQUIPMENT:
i, i,,[11 II I I I I1,1111 i i I II II I

Model No: HandECotmt S/N: 604 Background: Eft: Cal Due Date:
A.9/B33 A.816/B.499 3-30-07

Model No: 380AB S/N: 1614 Background: Eft: Cal Due Date:
A0/BI97 A.12/B.24 8-21-07

Model No: E600 S/N: 1596 Background: Eft: Cal Due Date:
N/A N/A 8-22-07

i i

CONTAMINATION LEVELS:
I ' '11" '1 ' '' I ' , I ............

< 200 dpm/100cm213T Removable

.. < 20 dpm/100 cm2ct Removable ......

< I000 dpm/100.cm 97. . . Fixed

.... <100 dpm/100 cm20t Fixed

This is to certify that the above described equipment or materials have been surveyed and found to be within
acceptable surface contaminationlevels for unconditionalrelease as requiredby AEC Regulatory Guide 1.86.

.... _ .......... 1'"1"'"i8 06 '
Radiological Control Technician:B. DICKENSON,_7-__::_ Date/Time: - - '

Dislx)sition of equipmentor materials:RETURNED TO VENDOR



ATTACHMENT 1 - RADIATION/CONTAMINATION SURVEY FORM

DATE:11-18-06 TIME:1700 :}:-%13:1!"I(!Z.:::}_i}}'}

,....., ......_i:_:3_.!i:i)::!_3_.::_:,i_i_7._i{:4.1!_:_i'...:,_t!!._-_._:('.::i:3:i__ <:_d_Y_: {_:1
LOCATION:AlamedaPoint HandECount604 3-30-07 A 81.6B 49.9 A 19 B 130 A 0.9 B 33

SURVEYOR:B. Dicker)son 380AB 1614 8-21-07 A 24 B 48 A 50 B 795 A 0 B 197

REVIEWEDBY: E600 1596 8-22-07 N/A N/A N/A

RSO/RTM: N/A N/A N/A N/A N/A N/A

Isotopesof Concern:Ra226

Descriptionordrawi_: Tmcks/F_,quipmentrelease

Static & smearresults/locations shown on attachment 2.

No contamination levels found above limits of appendix D-6 Table 4-I.

Items released to vendor.

All radiationreadingsinla'.,la"unlessotherwisenoted.

.... denotesswipe locationorfixedn/[_readings.
.......der_ O/Arad_tionreadings.

_#./# ...denotes €ontact / I meter radiation readings.

*......... denoles highest radiati(m reading on contact.

• _ _Routine(Daily',/,Weekly,,,,,/Monthly,),,, , L2,, , Non-routine.,,,,,, , , _ _ ;_........._ s_ic iocm_.



ATTACHMENT 2 - RADIATION/CONTAMINATION SURVEY SUPPLEMENT

SURVEYNUMBER:A-004-06

SURVEYOR:B. DICKENSON LOCATION:ALAMEDAPOINT

Eapmm_ _ Fb_l + Removable R,_ov,,l_

_ Be/=tG,,msm _ 2
Cmgtad 1 Meter (¢1_) dl_tlmdm dl_/prt_ dllam/tOOem alia/100c_

1 N/A N/A N/A 17 -432 1.23 33 (7H66303)TAILGATE
2 N/A N/A N/A 33 -538 0.62 21 BED

3 N/A N/A N/A 67 -426 2.46 76 BED

4 N/A N/A N/A 50 _45 0.62 25 BED
5 N/A N/A N/A 57 102 1.23 37 BED
6 N/A N/A N/A 67 -356 1.23 17 TIRE
7 N/A N/A N/A -83 -487 0 97 TIRE

8 N/A N/A N/A 1.7 -245 0.62 41 TIRE
9 N/A N/A N/A 33 -398 0.62 24 TIRE
10 N/A N/A N/A 18 -390 1.23 25 DOOR
11 N/A N/A N/A 33 -358 0.62 108 DOOR

12 N/A N/A N/A 0 -485 0.62 0 FLOORBOARD
13 N/A N/A N/A 8 -269 1.23 83 DASHBOARD

14 N/A N/A N/A 33 20 1.85 100 FLOORBOARD

15 N/A N/A N/A -8.35 -478 0.62 21 DASHBOARD

16 N/A N/A N/A 16.7 -327 0.62 12 (7D4623 I)TAILGATE
17 N/A N/A N/A 0 -125 0 50 BED

18 N/A N/A N/A 41 -422 1.23 42 BED
19 N/A N/A N/A -8 -634 1.23 25 BED

20 N/A N/A N/A 33 -34 1.23 75 BED

21 N/A N/A N/A 41 -420 1.85 15" ' TIRE
22 N/A N/A N/A 67 -580 1.23 58 TIRE

23 N/A N/A N/A 42 130 0.62 17 TIRE

24 N/A N/A N/A 33 -502 0.62 97 TIRE

25 N/A N/A N/A 0 -302 1.23 42 DOOR

Reviewer i_ij _¢_+.,_ Date!++/>,J,
€ •, ................... ,v,, .....



ATTACHMENT 2 - RADIATION/CONTAMINATION SURVEY SUPPLEMENT

SURVEYNUMBER:A-004-06

SURVEYOR: B. DICKENSON LOCATION:ALAMEDAPOINT

g_xpo_m-eRate P_ + Remo'_Ide Ibsmnmld_

Comact 1 M_ter Gamma _ _ Ail_00,n_ _,a_(clPnnm) dtnul¢ilroi_ dp=m/prol_ d__ dlmltlllO_ =

26 N/A N/A N1A 30 -326 1.23 50 FLOOR

27 N/A N/A N/A 33 " -457 1.23 23 FL(_DRBOARD
28 N/A N/A N/A 3 -205 0.62 58 DASHBOARD
29 N/A N/A N/A 5 80 1.23 12 FLOORBOARD
30 N/A N/A N/A 33 -430 0.62 33 DASHBOARD
31 N/A N/A N/A 8 -563 1.23 21 (TK16956)TAILGATE
32 N/A N/A N/A 33 -420 1.23 67 BED
33 N/A N/A N/A 43 -438 1.85 59 BED
34 N/A N/A N/A -8 -624 0.62 50 BED
35 N/A N/A N/A 8 -205 1.85 17 BED
36 N/A N/A N/A 43 -304 0 12 TIRE
37 N/A N/A N/A 33 -238 1.23 25 TIRE
38 N/A N/A N/A 10 51 0 69 TIRE
39 N/A N/A N/A 41 -308 0.62 28 TIRE
40 N/A N/A N/A 33 -468 0.62 58 DOOR

41 N/A N/A N/A 58 -240 0.62 21 DOOR

42 N/A N/A N/A 25 -521 1.23 15 FLOORBOARD
43 N/A N/A N/A -15 -486 0 10 DASHBOARD
44 N/A N/A N/A 42 -301 1.23 25 FLOORBOARD

45 N/A N/A N/A -7 -325 0 80 DASHBOARD

46 N/A N/A N/A 58 80 0 77 MANLIFT TIRE
47 N/A N/A N/A 50 -429 1.23 76 MANLIFT TIRE

48 N/A N/A N/A 52 -478 1.85 54 MANLIFT TIRE

49 N/A N/A N1A 50 -623 1.23 77 MANLIFT TIRE

50 N/A N/A N/A 22 -589 0 66 BASKET FLOOR...... i

Reviewer Date:

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



ATTACHMENT 2 - RADIATIONICONTAMINATION SURVEY SUPPLEMENT

SURVEYNUMBER:A-004-06

SURVEYOR: B. DICKENSON LOCATION:ALAMEDAPOINT
gxlpesar¢Rat= F'_ea+ ]Lq_movalde R_mvaldle

Loa=_o= 0dVhr) Coaamms
Cm_act 1 Meter

(q[un) dpm/pr,obe djm/p)obe djmJ/lOOemz djmu_lOOcm;=

51 N/A N/A N/A 3 -236 0.62 17 MANLIFrCONTROLS
52 N/A N/A N/A 43 -435 1.23 25 GEN TRAILER
53 N/A N/A N/A 5 -321 1.23 12 GENERATOR
54 N/A N/A N/A 5 -632 1.85 69 GENERATOR
55 N/A N/A N/A 33 -234 0 54 GENERATOR
56 N/A N/A N/A 8 -634 0 18 GEN TIRE
57 N/A N/A N/A 33 -125 1.23 25 (7KI6990)TAILGATE
58 N/A N/A N/A 43 -456 0.62 67 TAILGATE
59 N/A N/A N/A -8 104 0 59 BED
6o N/A N/A N/A 8 -254 2.46 50 BED
61 N/A N/A N/A 43 -342 0 17 BED
62 N/A N/A N/A 33 -468 0 15 BED
63 N/A N/A N/A I0 -623 0 125 TIRE
64 N/A N/A N/A 41 -154 0.62 69 TIRE
65 N/A N/A N/A 33 -23 1.23 42 TIRE

66 N/A N/A N/A 10 -265 1.85 38 TIRE

67 N/A N/A N/A 41 26 1.85 67 DOOR
68 N/A N/A N/A 33 -345 0 59 FLOORBOARD
69 N/A N/A N/A 5 -623 0.62 50 DASH

70 NiA N/A N/A 41 -430 2.46 17 FLOORBOARD

71 N/A N/A N/A N/A N/A N/A N/A N/A
72 N/A NiA N/A N/A N/A N/A N/A N/A

73 N/A N/A N/A N/A N/A N/A N/A N/A

74 N/A N/A N/A N/A N/A N/A N/A N/A

75 N/A N/A N/A N/A N/A N/A N/A N/A

Reviewer / Date: .



ATTACHMENT 1

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey #: A-005-06 .... Dale: 11/18/06

Description of equipment or materials: Tetra Tech Equipment .........

SURVEY EQUIPMENT:

ModelNo: HandECount S/N: 604 Background: Eft: Cal Due Date:
A.9/B33 A.816/B.499 3-30-07

Model No: 380AB S/N: 1614 Background: Eft: Cal Due Date:
A0/B197 A.12/B.24 8-21-07

ModelNo: E600 S/N: 1596 Background: Eft: Cal Due Dale:
N/A N/A 8-22-07

CONTAMINATION LEVELS:
..... i

< 200 dprn/!00 cm_ _,_, Removable

< 20 dpnffl00 cm 2cxRemovable

< 1000 ...... dpm/100 ¢m _ Fixed

<I00 dpm/100 cm2 czFixed .......

This is to certify that the above described equipment or materials have been surveyed and found to be within
acceptable surface contamination levels for unconditional release as required by AEC Regulatory Guide 1.86.

Radiologieal Control Technician: B. DICKENSO___.___.. Date/Time: I 1-18-06

Disposition of equipment or materials: RETURNED TO VENDOR

Rov,owo By Oato



ATTACHMENT 1 - RADIATION/CONTAMINATION SURVEY FORM

i , ii. " .......... .... .i

LOCATION: Alameda Point t_,_o_t 604 3-30-07 A 81.6B49.9 A 19 B 130 A 0.9 B 33

SURVEYOR: B. Dickenson 380AB 1614 8-21-07 A 24 B 48 A 50 B 795 A 0 B 197

REVIEWED BY: E600 1596 8-22-07 N/A N/A N/A

RSO/RTM: NIA N/A NIA NIA NIA NIA

Isotopes,of Concern:Ra226

Descriptionor drawins: TetraTech EquipmentRelease

Static & smear results/locationsshownon attachment2.

No contamination levels found above limits of appendix D-6 Table 4-1.

Items released to vendor.

All_ien readin_in Inthrtmle_olilerwi_ nated.

(_) ....deao_swive_orfixed_llreadin_.
.......den_,_OiAr,_mafioa_

#_l_..,deezYmmmaci! Imeterr_aiioarea_rn_
*.........dena_iligheiradialimreadingonc_lact

R_ti_tDail_,',,,,,,,, , / Weekly',,, ,/ Mo_dy),,, ,, r_ N_a-ro_e, ,_. A.........a_._i_u,_i_



ATTACHMENT 2 - RADIATION/CONTAMINATION SURVEY SUPPLEMENT

SURVEY NUMBER: A-005-06

SURVEYOR: B.DICKENSON LOCATION:ALAMEDA POINT

ExpatmreRt_ Fide/+ Remevaltle Pammva_
Leetam 0matt)

C,mm A_ _ A_ _ Co=_m_Cemtttrt 1Meter
(q_) @,,#_.,s, _1.,#r.,_,=p,,_ee_ J,p_ee=,_,,

1 N/A N/A N!A 0 -558 0 23 Jack Hammer Blade
2 N/A N/A N/A 0 -524 0 46 Jack Hammer Blade
3 N/A N/A N/A 22 -526 1.23 48 Jack Hammer Blade

4 N/A N/A N/A 24 -333 0 12 Sample Auger
5 N/A N/A N/A 0 -524 2.46 29 Sample Auger
6 N/A N/A N/A 15 -391 0.62 4 Sample Auger

7 N/A N/A N/A 5 -533 1.85 18 Sample Auger
8 N/A N/A N/A 22 -53:_ 0.62 26 Barrel
9 N/A N/A N/A 7 -538 1.85 88 Barrel
lO N/A N/A N/A 22 -608 0.62 25 Bucket
11 N/A N/A N/A 24 -516 1.85 76 Bucket
12 N/A N/A N/A 7 -517 1,23 95 Desk
13 N/A N/A N/A 7 -517 1.23 5 Desk

14 N/A N/A N/A 0 -508 1.85 -4 Desk

15 N/A N/A N/A 14 -574 1.23 26 Desk
16 N/A N/A N/A 22 -599 0,62 37 Desk

17 N/A N/A N/A 0 -663 1.23 46 Chair

18 N/A N/A N/A 22 -583 0.62 84 Chair
19 N/A N/A N/A 22 -649 0 56 Chair

20 N/A N/A N/A 6 -708 1.23 22 Chair

21 N/A N/A N/A 0 -599 0.62 i9 Chair
22 N/A N/A N/A 0 -854 0 44 Chair

23 N/A N/A N/A 7 -616 0 72 Office Floor

24 NIA N/A N/A 0 -466 1.85 26 OfficeFloor

25 N/A N/A N/A 0 -608 2.46 23 OfficeFloor
i i i

Reviewer Date:

, , , , ,, , .............



ATTACHMENT2 - RADIATION/CONTAMINATIONSURVEY SUPPLEMENT

SURVEYNUMBER:A-005-06
SURVEYOR, B. DICKENSON LOCATION: ALAMEDA POINT .......

Exl_m_ I_ _ + Removable Rem_abl_
t,ettt_ 0m_) c_

A_= _ ...nAnA_ aetaC,mmcourser ! Meier (elm) did/probe dpm/prolbe dr--. --_---2 dlmffl OOem=

26 N/A N/A N/A 6 -616 1.23 50 Office Floor

27 N/A N/A N/A 6 -491 0.62 22 Office Floor
28 N/A N/A N/A 0 -583 1.23 25 Office Floor

29 N/A N/A N/A 65 -658 0 108 Copier
30 N/A N/A N/A 47 -599 0 4 Microwave
31 N/A N/A N/A 38 -558 0 26 Water Cooler
32 N/A N/A N/A 81 -4 13 1.85 38 File Cabinet
33 N/A NIA N/A 23 -433 1.23 75 File Cabinet
34 N/A N/A N/A 6 -591 1.85 12 Conex Floor
35 N/A N/A N/A 15 -466 O 24 CortexFloor
36 N/A N/A N/A 23 -624 1.85 21 Conex Floor
37 N/A N/A N/A 0 -649 2.46 95 Cortex Floor
38 N/A N/A N/A 0 -633 0 37 Conex Floor
39 N/A N/A N/A 0 -524 1.23 42 Conex Floor
40 N/A N/A N/A 32 -483 1.85 114 Conex Floor
41 N/A N1A N/A 7 -424 0 102...... Conex Floor

42 N/A N/A N/A 15 -663 0.62 53 Coffee Pot
43 N/A N/A N/A 7 -474 0.62 82 Table
44 NIA NIA N/A 16 -549 0.62 17 Table

45 N/A N/A N/A 7 -583 1.23 18 Shelves
46 N/A N/A N/A 17 -608 ..... 0 111 Shelves
47 NIA N/A N/A 0 -691 1.85 22 Shelves

48 NIA N/A N/A 22 -624 1.23 64 Bucket

49 N/A N/A N/A 23 -741 2.46 58 Door Handle

5o N/A N/A N/A 0 -694 1.85 82 Door Handle

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



ATTACHMENT1

UNCONDITIONALRELEASEOF EQUIPMENTOR MATERIALSFORM
...... i ........... , , ,, ,,

Survey.#: A-006-06 . . Date: i 1-18-06, ,,,_,,,_, ,,

Description of equipmentor materials: Eberlineequipmentrelease.

i1,11 ii_l,UllllU, i,, i, ,i ,i,, i, , i

SURVEYEQUIPMENT:

'Model'_No:HandECouni S/N:604 Background: Eft: Cal Due Date:
A.9/B33 A.816/8.499 3-30-07

Model'No: 380AB S/N: 1614 Background: Eft: Cal Due Date:
A0/B197 A.12/B.24 8-214)7

ModelNo: E600 S/N: 1596............. Background: ' Eft: Cal Due Date:
N/A N/A 8-22-07

, , i _........ i,,

CONTAMINATIONLEVELS:
,i, _ ,i,i i,,11

< 200 dpm/!00 cm 2 _ Removable

< 20 ............... dpm/100cm2czRemovable .....

< 1000 dpm/100em13y F!xed

<100 dpm/100cm2ezFixed,i ,,i ..... p ,,

This is to certify that the above described equipmentor materialshave been surveyed and found to be within
acceptable surface contaminationlevelsfor unconditionalreleaseas requiredby AEC Regulatory Guide 1.86.

|

Radiologieal Control Technician:B. D,ckenson _.ff__:=_.-"_ Date/Time: !1-I 84)6

Dispositionof equipmentor materials: Returnedto vendor.

ReviewedBy_,.______ Date:/ /...............................



ATTACHMENT 1 - RADIATION!CONTAMINATION SURVEY FORM

DAVE:,_-,8-06 _,ME:_700J?i.:!ii_._i:_.i__!':"__._7_,::._!.I-.:I:._I_.??___I__;i__,,_O,:U_E_I_I..

SURVEY NUMBER: A-006-06 _M_!:I! :;: i':::!:.!_.:.:.i:!." ":":._b_i_ii: !.'::i:_;,: i!!_i::i:',i"

LOCATION: Alameda Point ] HandECount 604 3-30-07 A 81.6 B 49.9 A 19 B !30 A 0.9 B 33

SURVEYOR: B. Dickenson 380AB 1614 8-21-07 A 24 B 48 A 50 B 795 A 0 B 197

REVIEWED BY: E600 1596 8-22-07 N/A N/A N/A

RSO/RTM: N/A N/A N/A N/A N/A N/A

_Isotopesof Concern: Ra226

Descriptionordrawing:EberlineEquipmentRelease

Static&smearresults/locationsshownon attachment2.

No contamination levels found above limits of appendix D-6 Table 4-1.

Items released to vendor.

m_

Allradiationreadingsin ltmhfunl,_sotherwisenoted.

(_ .... denotessw@¢locationor fixedai[lmadraS.
....... denotesG/Aradiationreading.

._#L#..._denotesc_mtaet/ l meterradiationreading.
*......... demoteshighestradiationreadingoncontact.

Routine(Dail7 / Weekly,/M0nthl,x) ,L-2 Non-routine .,_ _........._._otess_aieIoca_o_.



ATTACHMENT 2 - RADIATION/CONTAMINATION SURVEY SUPPLEMENT

SURVEYNUMBER:A-006-06

SURVEYOR:B. DICKENSON LOCATION: ALAMEDA POINT

Exlmem_Rate Fixed+ Reatovahte Rem_alkle

comlct 1 Meter
(Clpm) d_s/]_-obe d_obe d]Lm_gOc_' d_lOOc_ =

1 N/A N/A N/A 0 -513 0 64 GUN

2 N/A N/A N/A 0 -483 0 58 GUN CASE

3 N/A N/A N/A 52 -558 1.23 73 GUN

4 N/A N/A N/A 15 -449 1.23 21 GUN CASE
5 N/A N/A N1A 22 -408 1.23 38 GUN

6 N/A N/A N/A 7 ....I -533 0.62 14 GUN CASE
7 N/A N/A N/A 0 -624 1.23 27 TRAILERBED

8 N/A N/A N/A 48 -441 2.46 31 TRAILERTIRES
9 N/A N/A N/A 24 -458 0 26 GAS CANS
1o N/A N/A N/A 38 -608 1.23 2 PAINT TRAILER
I 1 N/A N/A N/A 23 -564 0.62 94 ATV TIRES
12 N/A N/A N/A 7 -675 1.85 34 ATV TIRES
13 N/A N/A N/A 4 -432 0 46 ATV SEAT

14 N/A N/A N/A 17 -453 0.62 62 ATV FOOT REST

15 N/A N/A N/A 35 -642 1.85 67 ATV FOOT REST

16 N/A N/A N/A 12 -350 1.23 53 SILVER BOX

17 N/A N/A N/A 24 -457 0 15 SILVER BOX

18 N/A N/A N/A 46 -425 1.85 96 SILVER BOX
19 N/A N/A N/A 38 -645 O 52 SILVER BOX

20 N/A N/A N/A 62 50 0 50 SILVER BOX
]

21 N/A N/A N/A 16 '354 0 59 PACK FRAME

22 N/A N/A N/A 27 -436 1.23 22 FREEWAVES

23 N/A N/A N/A 17 -635 2.46 4 FREEWAVES

24 N/A N/A N/A 0 -349 1.23 8 FREEWAVES

25 N/A N/A N/A 5 -468 0 29 FREEWAVES
i i i.i Jl



ATTACHMENT 2 - RADIATIONICONTAMINATIONSURVEYSUPPLEMENT

SURVEYNUMBER:A-006-06
SURVEYOR:B.DICIGENSON LOCATION:ALAMEDAPOINT

u,,_a=, LuCre'),,,
Ceut=_t 1 Meter

(cpm) d]mn/probe d_/F_obe dim_OOcm 2 djmn/lOOcm"

26 N/A N/A N/A 32 -654 1.23 -.452 FREEWAVES

27 N/A N/A N/A 17 -495 1.23 -356 FREEWAVES
28 N/A N/A N/A 5 -265 1.85 -452 FREEWAVES

29 N/A N/A N/A 5 -647 1.23 108 FREEWAVES
30 N/A N/A N/A 0 -231 0 -400 MICROVISION
31 N/A N/A N/A 32 10 0 -530 MICROVISION
32 N/A N/A N/A 8 -426 .62 -423 COMP. BOX
33 N/A N/A N/A 12 -124 1.23 -325 COMP. Box
34 N/A N/A N/A 0 -352 0.62 20 COMP. BOX
35 N/A N/A N/A 0 108 2.46 -686 POD
34 N/A N/A N/A 0 -56 1.23 -572 CANES
37 N/A N/A N/A 26 -521 1.23 -437 TRIPOD BOX
38 N/A N/A N/A 22 -413 0 -264 TRIPOD BOX

39 N/A N/A N/A 29 -215 0 -286 BACK PACK _mlf
40 N/A N/A N/A 0 -632 0 -465 PRISM POLE

41 N/A N/A N/A 12 -641 0.62 -156 PRISM POLE
42 N/A N/A N/A 0 -554 1.85 -342 PRISM POLE

43 NiA N/A N/A 0 22 1.23 -453 TRIPOD
44 N/A N/A N/A 34 -312 0 -652 TRIPOD

45 N/A N/A N/A 15 -46 0 68 TRIPOD
46 N/A N/A N/A 5 -543 0.62 -508 TRIMBLE
47 N/A N/A N/A 17 -264 0.62 -436 TRIMBLE

48 N/A N/A N/A 23 -4 1 0.62 -490 TRIMBLE

49 N/A N/A N/A 41 -658 0 -675 SKIt, SAW

50 N/A N/A N/A 5 -568 1.85 -129 SKIL SAW
II II I II I

Reviewer Date':



ATTACHMENT 2 - RADIATIONICONTAMINATIONSURVEYSUPPLEMENT

SURVEY"NUMBER:A-006.-06

SURVEYOR: B. DICKENSON LOCATION: ALAMEDA POINT

0dL_)]L,ec=tion Cemmen_
conma 1 M_,r _ _ _ Mlata

(=Lm).... a_ _ de=vt_=_ ..dlS_0o,=P
51 N/A N/A N/A 6 -521 1.23 124 BATI_CHARGER
52 N/A N/A N/A 23 -412 1.23 26 BATTCHARGER
53 N/A N/A N/A 23 24 0.62 12 BAq['rCHARGER
54 N/A N/A N/A 5 -45 1.85 14 BATFCHARGER
55 N/A N/A N/A 0 -12 1.85 101 BATTCHARGER
56 N/A N/A N/A 0 -623 1.85 5 BA'I'I"CHARGER
57 N/A N/A N/A 15 -487 0.62 62 BATTERY
58 N/A N/A N/A 7 -265 0 33 BATTERY
59 N/A N/A N/A 17 -354 0 54 BATTERY
60 N/A N/A N/A 17 -46 2.46 84 BATTERY
61 N/A N/A N/A 6 -392 1.23 136 BATTERY
62 N/A N/A N/A 23 -265 1.23 45 BATTERY
63 N/A N/A N/A 15 34 0 8 BATTERY

64 N/A N/A N/A 17 -625 0 62 BATTERY
65 N/A N/A N/A 0 -412 0 41 BATTERY

66 N!A N/A N/A 6 -218 0.62 25 E600

67 N/A N/A N/A 38 -335 1.85 71 E600
68 N/A N/A N/A 0 -448 0 32 E600
69 N/A N/A N/A 0 -222 1.23 43 = E600

70 N/A N/A N/A 0 -48 1.23 42 E600
71 N/A N/A N/A 65 -523 0.62 95 DWER
72 N/A N/A N/A 17 -4 15 0 23 DWER

73 N/A N/A N/A 5 -232 0 16 PROBE

74 N/A N/A N/A 6 -165 2.46 55 DWER

75 N/A N/A N/A 34 24 2.46 28 LAPTOP
i

Reviewer .... .... Date: --

zeta-



ATTACHMENT 2 - RADIATION/CONTAMINATION SURVEY SUPPLEMENT

SURVEYNUMBER:A-006-06

SURVEYOR:B.DICKENSON LOCATION:ALAMEDAPOINT

Erq_mre lime"' _ + RemovalNk RemovaMe
0matt) c_

Cemact 1 Meter Gmmm _ _ AllOt lkta/Oammm
.... (cpm) d_ d_ glOOczn= d]pnflh 2

76 NIA N/A N1A 24 -462 1.23 88 DIGIDART
77 N/A N/A N/A 0 -358 1.85 62 DIM
78 NtA N/A N/A 15 -447 0 58 CART

79 N/A N/A N/A 6 -52 0.62 69 CART WHEELS
8o N/A N/A N/A 0 -623 1.23 23 SHIELD
N/A N/A N/A N/A N/A N/A ' ' N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A
i ,

,,,, , ..................



ATTACHMENT 1

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey #: A-007-06 Date: 11-1.8-06

Description of equipmentor materials:SOIL SAMPLE EXTERNAL SURVEY.

SURVEY EQUIPMENT:
i

Model No: HandECount S/N: 604 Background: Eft: Cal Due Date:
A.9/1333 A,816/B.499 3-30-07

Model No: S/N: Background: Eft: Cal Due Date:

Model Nol S/N:' ' Background: Eft: Cal Due 'Date: "'

,I ..... I q I II

CONTAMINATION LEVELS:
i i ,

< 200 dpm/100 cm2_3_¢ Removable
... < 20 dpm/100 cm2cxRemovable .....

< 1000 dpm/100 cm [3q_ Fixed

<100 dpm/100 cm2 ot Fixed .............

This is to certify, that the above described equipment or materials have been surveyed and found to be within
acceptable surface contamination levels for unconditional release as required by AEC Regulatory Guide 1.86.

i i _ ' , , i _1.. ,llPi

Radiological Control Technician: B. Dickenson __ ______ Date/Time: 11-18-06

Disposition of equipment or materials: Shipped to lab

Reviewed By: C_/,_m,/( J Date: , z......



ATTACHMENT 1 - RADIATION/CONTAMINATION SURVEY FORM

!ii_!:i'_ili_):!_;:!ii!!_:i :_:!i;ii,_i_i:i:_;i!_Si_;_.i':iii!ii_i!i :?:ii_._:i:::_il_i.i_!,_:ii:_i:_i:_i!:i_,i_:_ii_,i;'_i!:i_:::'_i!;.i'_!_;_:.::i:!i_'__ili:_!.ii:_i_i!_i,__::i:_i_!i_!':.i!Jii!iiiili_illii!_":_!ii_::
SuRwYaMBER:A-007-06 i_i_::_i_:_:i:ii:_!_i!__':_ii::;i:___:ii!iii:::_i_i__::!i:i,li:
LOCATION: Alameda Point HmdECoum 604 3-30-07 A 81.6 B 49.9 I A 19 B 130 A 0.9 B 33

I

SURVEYOR: B. Dickenson N/A N/A N/A N/A ] N!A N/A
I

REVIEWED BY: N/A N/A N/A N/A _ N/A N/A

RSO/RTM: N/A N/A N/A N/A N/A N/A

Isotopes of Concern! Ra226

Description or drawing: Soil Sample External Survey,.

Smear results/locations shown on attachment 2.

No contamination levels found on outside of containers above limits of

appendix D-6 Table 4-1.

All radiation readingsin grParunless otherwise noted.

) .... dctu)tcs swipe location or ii.xedoYl_readings.

___....... denotes GIA radiation readings.

#/# ...donotes contact / ! rnetvr radiation readings.

*......... denotes highest radiation wading on contact.

Routine (Daily / Weekly' / Monthly,) N0n-routine _ A........._motcsstaticJo_atinn.



i!_i ATTACHMENT 2 - RADIATION/CONTAMINATION SURVEY SUPPLEMENT

_:i SURVEY NUMBER:A-007-06
_i ....

i_- SURVEYOR:B.DICKENSON LOCATION:ALAMEDA POINT
L

i_ gxlama.,RaU Fixed + ]L_mov,=14e Removsble

Loeat_ _ _ aeWC,mm Att_ _C,_a_
::._ (=_) dl,,,Vl_ dpa_ro_ dp=vtO0_= Jp=Vl_ _
!il 1 N/A N/A N/A N/A N/A 1.23 34 Sample 1

_i 2 N/A N/A N/A N/A N/A 0 88 Sample 2
_ 3 N/A N/A N/A N/A N/A 1.23 23 Sample 3

i:_ 4 N/A N/A N/A N/A N/A 0 ' 43 Sample 4
i!! 5 N/A N/A N/A N/A N/A 0.62 12 Sample 5
i_;: 6 N/A N/A N/A N/A N/A 1.85 95 , Sample 6
i!i 7 N/A N/A N/A N/A N/A 1.g5 33 Sample 7

iii: 8 N/A N/A NIA N/A N/A 2.46 108 Sample 8
i_i 9 N/A N/A NIA N/A N/A 1.23 26 Sample 9
,: 10 N/A N/A N/A N/A N/A 0.62 32 Sample l0

i! II N/A N/A N/A N/A N/A 0.62 60 Sample 11
i-_ 12 N/A N/A N/A N/A N/A 1.23 110 Sample 12
.if: 13 N/A N/A N/A N/A N/A 1.85 14 Sample 13

14 N/A N/A N/A N/A N/A 1.85 22 Sample 14
,: 15 N/A N/A N/A N/A N/A 1.85 64 Sample 15
?
ii_ 16 N/A N/A N/A N/A N/A 0.62 59 Sample 16

i-_ 17 N/A N/A N/A N/A N/A 1.23 48 Sample 17

ii 18 NIA N/A N/A NIA N/A 1.23 118 Sample 18

il 19 N/A N/A N/A N/A N/A 0.62 28 Sample 19
:_ 20 N/A N/A N/A N/A N/A 2.46 92 Sample 20
ii_ 21 N/A NIA N/A N/A N/A N/A N/A N/A

22 N/A N/A N/A N/A N/A N/A N/A N/A

23 N/A N/A N/A N/A N/A N/A N/A N/A

24 N/A N/A N/A N/A N1A N/A NIA N/A

25 N/A N/A N/A N/A N/A N/A N/A N/A



APPENDIX N

WASTE MANIFESTS

Will be included in Final Radiological Characterization
Survey Report

220100080001SurveyReporLdoc Radiological CharacterizationSurvey Report
Radiological Survey at IR Site 32 and

the Shorelinesof LRSites 1 and 2
Alameda Point,Alameda, California

DCN: ECSD-2201-0008-0001
CTO No. 0008, 09/28/07
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