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EXECUTIVE SUMMARY

This Radiological Characterization Report describes the radiological survey activities performed
at Installation Restoration (IR) Site 32, the shorelines of IR Sites 1 and 2, and the former
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 Survey 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
IR 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 IR Sites 1 and 2 are located in the northwest corner of Alameda
Point. IR Site 1 was operated between 1943 and 1956 as the former Naval Air Station (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 (***Ra) 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 “*°Ra was 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
2Ra contamination that might be present by performing a 100 percent surface scan using 2-inch
by 2-inch sodium iodide (Nal) 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 IR Site 2 were surveyed. During the radiological survey of
IR Site 1, an elevated radiological reading was identified on 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 (Nal) 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 107'° microcuries per milliliter [uCi/mL]) for 22Ra.

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 **°Ra concentrations at or above the investigation level 0.559 picocurie per gram (pCi/g).
The highest concentration of *2*Ra was 753 pCi/g. Two of the five soil samples also had
strontium-90 (*°Sr) concentrations reported greater than the method detection limit. The highest
concentration of *Sr was 0.211 pCi/g, which is below the EPA Preliminary Remedial Goal for
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?Sr (0.331 pCi/g). In the reference background soil samples, St was 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 ***Ra, which
was substantiated by the laboratory sample results.

Static measurements of the shorelines of IR Sites 1 and 2 were collected using a 2-inch by 2-inch
Nal 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 and 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 IR 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 (Ra**°) is the primary
radionuclide of concern at IR Sites 1, 2 and 32 and Strontium-90 (*°Sr) is designated as a
potential secondary radionuclide of concern.

IR Sites 1 and 32 are located in the northwest corner of Alameda Point, while IR Site 2 is located
in the southwest corner (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 (***Ra) contamination that might be present. The survey included a 100 percent surface scan
using 2-inch by 2-inch sodium iodide (Nal) 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 **°Ra
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 *Sr, were used in
radioluminescent devices. Of the radionuclides used in radioluminescent devices, those still of
concern are ~-°Ra (1,600-year half-life) and *’Sr (29.1-year half-life).
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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 permanent facility
structures, and inaccessible areas. Concrete areas 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:

e Mobilization

e Background instrument readings
¢ Environmental resource survey
e Vegetation clearance

e 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

e Subsurface soil sampling and gamma energy analysis for discrete survey areas
e Dosimetry study at IR Sites 1, 2, and 32

e 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 (ROICC), was responsible for the technical oversight and 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 Environmental 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 Project Title
Naval Facilities Engineering Command, Mr. Andrew Baughman RPM
Southwest (619) 532-0902
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 Del.ong BRAC Environmental
Southwest (415) 743-4713 Compliance Manager
CSO - San Francisco Bay Area (510) 772-8832 (cellular)
410 Palm Ave., Building 1, Suite 161 douglas.delong@navy.mil

San Francisco, CA 94130-1806
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Agency

Contact

Project Title

Naval Facilities Engineering Command,
Southwest

1455 Frazee Road, Suite 900

San Diego, CA 92108-4310

Naval Facilities Engineering Command,
Southwest

1220 Pacific Coast Highway

San Diego, CA 92132-5190

Naval Facilities Engineering Command,
Southwest

2450 Saratoga Street,

Building 110, Suite 200

Alameda Point, Alameda, CA 94501-7545

Naval Facilities Engineering Command,
Southwest

2450 Saratoga Street,

Building 110, Suite 200

Alameda Point, Alameda, CA 94501-7545

Radiological Affairs Support Office
Building 1971

NWS P.O. Box Drawer 260
Yorktown, VA 23691-0260

U.S. Environmental Protection Agency
75 Hawthorne Street (SFD-8-2)
San Francisco, CA 94105-3901

U.S. Fish and Wildlife Service
P.O. Box 159
Alameda, CA 94501

Department of Toxic Substances Control
8800 California Center Drive
Sacramento, CA 95826-3200

California Department of Public Health
1616 Capital Avenue MS 7405
Sacramento, CA 94234-7320

Tetra Tech EC, Inc.
1940 E. Deere Ave., Suite 200
Santa Ana, CA 92705-5718

Tetra Tech EC, Inc.
1940 E. Deere Ave., Suite 200
Santa Ana, CA 92705-5718

220100080001 SurveyReport.doc

Ms. Joyce Howell-Payne
(619) 532-0923

joyce.howell-payne@navy.mil

Mr. Narciso Ancog
(619) 619-532-3046
narciso.ancog@navy.mil

Mr. Gregory Grace
(510) 749-5940
gregory.grace(@navy.mil

Mr. Robert Perricone
(510) 749-5942
robert.perricone@navy.mil

Mr. Matthew Slack
(757) 887-4692
matthew .slack@navy.mil

Ms. Anna-Marne Cook
(415) 972-3029
cook.anna-marie(@epa.gov

Ms. Rachel Hurt
(510) 377-8375
rachel hurt@fws.gov

Ms. Dot Lofstrom
(916) 255-6449

Mr. Robert Wilson
(916) 449-5688

Mr. Abram Eloskof
(949) 756-7521

(714) 620-5530 (cellular)
abram.eloskof@tteci.com

Ms. Mary Schneider
(949) 756-7586
mary.schneider@tteci.com

Contract Specialist

QA Officer

ROICC

ROICC/Construction
Management
Technician

RASO/Radiological
Site Manager

EPA-RPM

USFWS

DTSC

DHS

PiM

QC Program Manager

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-2201-0008-0001

CTO No. 0008, 09/28/07



Agency

Contact

Project Title

Tetra Tech EC, Inc.
1230 Columbia St.. Suite 750
San Diego, CA 92101-8536

Tetra Tech EC, Inc.
1230 Columbia St., Suite 750
San Diego, CA 92101-8536

Tetra Tech EC, Inc.

3200 George Washington Way, Suite G

Richland, WA 99352-3429

Tetra Tech EC, Inc.
1940 E. Deere Ave, Suite 200
Santa Ana, CA 92705-5718

Tetra Tech EC, Inc.

Mr. Lance Humphrey
(619)471-3519

(619) 988-5974 (cellular)
lance.humprey(@tteci.com

Mr. Roger Margotto
(619) 471-3503
(714) 810-3742 (pager)

roger.margotto@tteci.com

Mr. Cliff Stephan

(509) 371-0140

(509) 430-4655 (cellular)
cliff.stephan@tteci.com

Ms. Emily Festger

(949) 756-7523

(714) 478-7171 (cellular)
emily.festger@tteci.com

Ms. Jennifer Dessort

UXO Specialist

PESM

Project Health Physicist

(PHP)

Project Biologist

PQCM/SHSS

(949) 756-7541
(949) 466-7573 (cellular)
jennifer.dessort@tteci.com

Mr. Nick Weinberger
(949) 756-7588
nick.weinberger@tteci.com

1940 E. Deere Ave, Suite 200
Santa Ana, CA 92705-5718

Tetra Tech EC, Inc. Project Chemist

1940 E. Deere Ave., Suite 200
Santa Ana, CA 92705-5718

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 sound practices 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. CIiff 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:

e Mobilization

e Environmental resources survey of the areas where work was to be performed
e Vegetation clearance where necessary

¢ Land and geophysical survey

e Background area static measurements

e 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

e Subsurface soil sampling and gamma energy analysis for discrete survey areas
¢ Dosimetry study at IR Sites 1, 2, and 32
e Waste profiling and off-site disposal of decontamination water

e 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.
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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:

e 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.

e Stage 2 - 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.

e 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.

e 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. Section 2.0 presents the
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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 References are

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
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F

Appendix G
Appendix H
Appendix [

Appendix J

Appendix K
Appendix L
Appendix M
Appendix N

220100080001 SurveyReport.doc

Land Survey Data

Field Change Request Forms

UXO Waiver of Explosive Safety Submission
Biological Survey Summary Report
Chain-of-Custody and Laboratory Analytical Reports
Survey Area Gamma Spectroscopy Data
Photographic Log

Instrument Calibration and Performance Check Data
Background Reference Area Static Survey Data
MicroShield Modeling Results

Survey Area LARADS Data

Survey Area Static Survey Data

Unconditional Release Data Sheets

Waste Manifests
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2.0 SITE DESCRIPTION AND HISTORY

Background information pertinent to the radiological survey includes the site-specific features,
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 IR 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 Survey at IR Site 32 and the
Shorelines of IR 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)

Final Installation Restoration Site | Radiological Characterization Survey Report,
Revision 0, Alameda Point, Alameda, California (TtFW, 2005a)

Final Installation Restoration Site 2 Radiological Characterization Survey Report,
Revision 0, 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 [R1] 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 I 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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o [nitial 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 IR 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 1s 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, SE, 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 1s 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 1956. 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. A jetty 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 “2°Ra from 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 part of
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the disposal area. A seawall was constructed along the 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 corner 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 rubble-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.

23 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 19" century and the early part of the 20" 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 changes 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 fill 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 concemn 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 that 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 & 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-bearing 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-bearing 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 information 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 the 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 IR 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 April 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 22%Ra.

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 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 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 in 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 Nal 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 i 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 Nal 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 IR 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 Nal 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.

25 PREVIOUS RADIOLOGICAL SURVEYS

IR Sites 1 and 2

Preliminary radiological surveys were completed at IR Sites | 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 imitiated 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 Survey Report
(SSPORTS, 1999).

In 2004, TtFW conducted a radiological characterization survey at IR Sites 1 and 2. The primary
objective of the survey was to characterize the potential presence of **°Ra contamination. The
survey included a 100 percent surface scan using 2-inch by 2-inch Nal 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 **°Ra activity was
distinguishable from “*°Ra naturally 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 the former
Radiological Shack area took place from August 31, 2006, to September 26, 2006. A project
support area was assembled between the IR Site 1 and IR Site 2 work zones using the 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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e Scope of survey activities

e Site health and safety requirements

¢ Contractor Quality Control (CQC) submittals

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

e 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.

34 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 corner
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 III,
North American Datum (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:

e Northing — 471,068.97
e 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/Atl” is provided as follows:

e FElevation — 0.69 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, 2006¢). 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, 2006¢c). 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 IR 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 with 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 encountered during the sweep. A small amount of 20 millimeter (mm) target practice rounds,
some MEC scrap, and other non-MEC debris were encountered. A surface sweep for MEC was
performed at IR 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 of IR 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 former pistol 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 IR 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
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 (m?) 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
~_areas. The locations selected had not been impacted by 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
Nal 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 Nal detector. The average of the Nal 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 points, which is
sufficient to statistically determine a scanning background count rate for each of the systems.

The background soil concentration of **°Ra (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 “*°Ra is present in soil samples at concentrations
greater than 3 sigma above background (0.559 pCi/g) within IR Site 32, the shorelines of TR
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 Nal 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 Nal 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
during the 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 Nal 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 conducted at IR Site 32, the shorelines of IR Sites 1 and 2, and the
former Radiological Shack area was performed to determine the presence of **Ra contamination
on the surface and subsurface (to approximately 12 inches bgs for scans and 20 inches bgs for
soil samples). If an anomalous location was identified at the edge of an IR boundary, a step-out
procedure was implemented as described in the Final Radiological Survey Work Plan (TtEC,
2006a). At the location of the anomaly, the survey stepped 10 feet outside the current boundary
in each direction to identify any discrete sources. If an additional anomaly was identified within
this area, the survey area was extended in 10-foot increments until 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 surveys were performed over the majority of IR Site 32 using LARADS

technology coupled to a linear array of four 2-inch by 2-inch Nal 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 12 inches.

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 Radiological
Shack area or the shoreline riprap along IR Sites 1, 2, and 32. In these areas, a LARADS hand-
held device with a Nal detector was used, or a Nal 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 result 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 former Radiological Shack in IR Site 2), the survey was performed
using a single Nal 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 LARADS 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 Nal 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 Nal 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 have 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 Nal
high-resolution scintillator detector. The sample location was surveyed to identify the area of
greatest activity. The Nal 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 foot 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 (sz) 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,

20063).

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

Nal static cpm data were correlated to the PIC exposure rate measurements and TLD readings.
This allowed estimates of exposure rates based on the Nal 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 so1l 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 **°Ra above background. Soil samples were collected at each location and
analyzed for **°Ra and *’Sr. Table 3-2 cross references the soil sample locations with the
respective in-situ gamma spectroscopy file number. 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’ (relative to Nal) 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 ¥-inch lead encased in aluminum. The front end of the detector was recessed into the shield
by %ainch. 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 Nal(Tl) scintillation crystal. Full-
energy peak efficiency of HPGe detectors is typically between 40 percent and 70 percent of that for the Nal(Tl)
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” alpha, and less than 100 dpm/100 cm’ beta removable activity.
The unconditional release of equipment or material forms for the Marinelli beakers 1s presented
in Table 3-3. Next, the beakers were packaged and delivered to Eberline Services/Richmond
Laboratory in Richmond, California, for 22Ra and "’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 pCi/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 include 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 i 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 cm” (beta)

2. Average, (fixed and removable) based on a maximum area of 1 square meter (m?):
100 dpm/100 cm? (alpha) and 1,000 dpm/100 cm’ (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” 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
contamination was found during any of the personnel surveys. Results of material, equipment, and
personnel release surveys are discussed and summarized in Section 6.3.1.

3.10 AIR MONITORING

Portable lapel air samplers were 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 2%Ra is 3 x 10™°
uCi/mL as established in Title 10 Code of Federal Regulations (CFR), Part 20. The calculated
concentration of the air samples was 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 ***Ra 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 of IR 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. Nal (2-inch by 2-inch) detectors were
used for the radiological land surveys. The LARADS systems used four Nal (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 Nal 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 Nal (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. Nal 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 Nal (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 (nRem/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 (uR/h). 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 uR/h based on deployment duration.

4.1.6 Materials, Equipment and IDW Screening

Materials, equipment, and investigation-dertived waste (IDW) were scanned using an Eberline
Model E600 with a SHP380AB 100-cm’ 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

Instrument calibration was verified and QA procedures were implemented prior to equipment use
as discussed herein.
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4.2.1 Instrument Calibration

The equipment supplier provided calibration documentation for each radiological instrument
supplied. The PQCM or designee reviewed the calibration documentation prior to the instrument
being used. Certificates of calibration and calibration data for 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 the instrument and detector prior to
each use

e 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 before and after completion of field measurements.
The source for quality control checks was a National Institute of Standards and Technology
(NIST) traceable "*’Cs (source number 51723), and was used to ensure the following:

e "'Cs photo peak at 661.62 keV to check for instrument drift
e The 661.62 keV primary photo peak was at full-width half maximum height (FWHM)
e Net area of the 661.62 keV peak (precision)

e 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 Nal 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 Nal 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 1. 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:

T
3+3.29 |R, T, .| 1+-32
TB

MDCR =
TS+B
Where:
Rg = background count rate (cpm)
Ts = background counting time (min)
Ts+g = sample counting time (min)

For calculating the MDCR, the following values for R, Tg and Ts.p were used:

Rg = meancpm
TB = 1 min
Tssg = 1 min

This equation 1s 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 **RA CONTAMINATION

Background measurements were collected as discussed in Section 5.1 above.
-/

The MDCR was calculated by multiplying the square root of the number of background counts
(in the scan interval) by the detectability value associated with the desired performance (as
reflected in d') as shown in the equation below.

MDCR =d"\[b;x6%/

Where:

d' = index of sensitivity (o and f§ error)
b; = number of background counts in scan time interval (count)
1 = scan or observation interval (second [s])

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

d'=1.38 (o = 95 percent and = 60 percent)
b; = 68.8 (detector-specific mean 4,130 cpm x [1/60])
i=1s

MDCR =1.38x/68.8 x 6%
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 MDCRyrveyor-

MDCR =MDCy
surveyor
VP

The surveyor efficiency of 0.7 vs. 0.5 was selected based on guidance from NUREG-1507
(NRC, 1997) since the detector distance above the land surface was fixed and automated data
logging was used during the survey.

MD CRsurveyor = 6%0_7

MDCR =821cpm

surveyor

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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MDER =MDCR + 760%}'l

surveyor

MDER =821+7602
MDER =1.08 /,

The conversion factor of 760 cpm/«;, is from Table 6.4 of NUREG-1507 (NRC, 1997). It is the
weighted cpm/, for a 2-inch by 2-inch Nal detector relative to **°Ra in equilibrium with

progeny. This conversion factor was appropriate for the radiological characterization surveys
since “*Ra was the contaminant of concern and 2-inch by 2-inch Nal detectors were used for the

survey.

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

e The dose point of 19 cm (7.5 inches) above the soil was used.
e The density of 1.6 grams per cubic centimeter (g/cm’) was used for soil.
e **°Ra concentration of 2.0 pCi/g was used.

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

e The circular dimension of the cylindrical area of elevated activity was 1.8 m>.

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

The radionuclide concentration of *Ra (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:

i) o ¥
Scan MDC (pCi/ g) = 2.0pCi/ g * MDER (1R / hr)
2.02 4R/ hr
1 %k
Scan MDC (pCi/ g) = 2.0pCi/g *1.3 uR/hr

2.02 4R/ hr

Scan MDC (pCi/ g) =1.07
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Table 5-2 provides the calculated MDCR, MDCRgyveyor, 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 DATA ANALYSIS AND RESULTS

The radiological characterization of IR Site 32, the shorelines of IR Sites 1 and 2, and the former
Radiological Shack area consisted of static Nal surveys, scan Nal surveys, exposure rate surveys
using PICs and TLDs, as well as soil sampling and gamma energy analysis using a portable
HPGe system. The survey results are described in the following subsections.

6.1 BACKGROUND REFERENCE AREAS

Three BRAs identified previously during the 2004 radiological surveys establish soil and soil
background levels established for static Nal measurements, scan Nal measurements, PIC
measurements, and MicroRem measurements. Two additional BRAs were identified along the
shorelines and riprap background levels for static Nal measurements and TLDs. Background
measurements were collected at nine locations in each reference area. A duplicate measurement
was collected in each reference area resulting in ten background measurements for each

reference area.

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 Nal detector. Each
reading was recorded and a mean background was calculated for the Nal 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 Nal detectors, MicroRem detector,
and PICs are provided below.

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

Nal Detector Mean MicroRem Meter Mean PIC Mean
Reference Area (cpm) (uRem/h) (uR/h)
1 5578 6.0 6.5
2 5163 4.7 6.5
3 5518 54 7.0
Overall Mean 5486 53 6.6
Standard Deviation 416 1.0 0.8

Five 10-second stationary 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 Nal 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 Nal detectors are provided below.

Riprap Reference Area Static Nal Detector Measurements

Nal Detector Mean
Reference Area (cpm)
1 2338
2 5357
Overall Mean 3847
Standard Deviation 1590

Appendix I provides the data collected for static Nal 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, File Field Spectra PDF.

6.1.2 Scan Measurements

The towed array and backpack-based systems performed ten-minute scan surveys in each
reference area to establish the background count rate during a surface scan survey. Scan surveys
were conducted at a speed of 1 foot per second for 10 minutes, which generated upward of 600
data points in order to statistically determine a scanning background count rate for the systems.

A summary of the average background measurements for the towed array is provided below.
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Reference Area Towed Array Scan Nal Detector Measurements

Nal 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 Nal measurements for each BRA.

6.2 SURVEY AREA

The results of the gamma scans, static gamma and exposure rate surveys, soil sampling, and
gamma spectroscopy conducted are discussed below.

6.2.1 Gamma Scans

High-resolution Nal scintillators in combination with a differential global positioning system
(DGPS) and LARADS were the primary field survey systems used for the land area survey
performed at IR Site 32, shorelines of IR Sites 1 and 2, and the former Radiological Shack area.
The combination of GPS and LARADS allowed for a near 100 percent high-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 Nal 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 Nal 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 1 where 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 Nal 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 Nal 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 naturally occurring 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 Nal
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 Nal
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 Nal 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 finding was supported by the associated shoreline static Nal 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 Nal 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 (urem) per hour. The table below summarizes the shoreline exposure rate
measurements.

Shoreline Exposure Rate

Average
mrem/hr

St Dev
prem/hr

Max
prem/hr

Min
prem/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
prem/hr

St Dev
prem/hr

Max
urem/hr

Min
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 22°Ra and *°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
are provided in Appendix E. A summary of the laboratory results is provided in Table 6-1.

Two of the six samples analyzed for *°Sr reported *°Sr present greater than the MDA of the
analytical method. Sample location 08-IR32-012 reported the highest concentration of PSr at
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0.221 pCi/g. Fourteen out of the seventeen samples reported *°Ra 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 2°Ra 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 '*’Cs sealed check source was placed in an area of riprap and
10-second static measurements were collected using a typical Nal 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 Nal 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
Spectra_PDF). Reviews of the spectra show only the presence of ***Ra.

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-sigma 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
uR/h. The table below provides a summary of the TLD results.

TLD mrem urem/h Net
Maximum 30.6 11.09 3.00
Average 26.81 9.71 -0.79
Standard deviation 1.73 0.63 1.73

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

Alpha and beta surveys were conducted using a portable Eberline E600/Pancake Geiger-Mueller
(G-M) detector or an Eberline E600/SHP380AB 100-cm’ scintillation detector. Additionally, an
Eberline Hand ECount alpha/beta sample counter was used for evaluation of wipe specimens and
air samples. Alpha and beta surveys were used to evaluate radioactive contamination on surfaces.

A radiological survey was performed on all IDW generated as a result of radiological
characterization activities. Radiological samples of IDW were collected, specifically the
decontamination water required after sampling. The results are provided in Appendix E,
EberlineReport_Decon Water.pdf. In addition, surveys were conducted to ensure that
contamination was not leaving the site by contact with personnel or 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 rate readings were observed that indicated dose rates greater than 0.002 rem

per hour.

During invasive soil sampling, workers collecting samples stayed within the controlled sample
location area to minimize the spread of potential contamination. Personnel survey requirements
were performed in accordance with Appendix D-7, Radiological Protective Clothing Selection,
Monitoring, and Decontamination of the Final Radiological Survey Work Plan (TtEC, 2006a).

As part of demobilization activities, unconditional release surveys were conducted on all
equipment and instruments prior to their demobilization. Unconditional Release Data Sheets are
provided in Appendix M. Surveys performed prior to the unconditional release of equipment and
vehicles disclosed no detectable radioactivity appearing on equipment and vehicles exiting the

controlled work area.
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6.4 CONCLUSION

Scan and static Nal, 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 Nal 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 boundaries of the fenced area at IR Site 32
contains elevated, naturally occurring radioactive material. The Nal 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 are recommended for removal.

Nal 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 1 where 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 **Ra and *°Sr. Two of the six samples analyzed for *°Sr
reported *°Sr present greater than the MDA of the analytical method. Sample location 08-IR32-
012 reported the highest concentration of *°Sr at 0.221 pCi/g. Fourteen out of the seventeen
samples reported *°Ra concentrations at or above the investigation concentration level of 0.559
pCi/g. Sample location 08-IR32-015 reported the highest concentration of ***Ra at 753 pCi/g.

The dosimetry study along with the PIC and static Nal 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 Nal 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 characterization survey have been incorporated into the Final Work
Plan for the Time Critical Removal Action (TtEC, 2007) for IR Sites 1, 2, and 32. This additional
characterization data will ensure a comprehensive radiological removal action is conducted for IR

Sites 1, 2, and 32.
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7.0 PHOTOGRAPHIC LOG

Photographs were taken to document field activities. The photographs illustrate typical examples
of the work performed during the execution of the survey at IR Site 32, the shorelines of IR Sites
1 and 2, and the former Radiological Shack area, including vegetation clearance, soil sampling,
radiological surveys, and site features. The photographs and logs are presented in 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 representative of the
ROICC’s office joined by TtEC’s PQCM/SHSS. All areas impacted by 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 streams that resulted from the radiological characterization activities.
These waste streams included miscellaneous solid waste, debris removed from the survey area
surface, used personal protective equipment (PPE), and decontamination water. This section
describes the collection disposal method for each waste stream generated during removal action
activities. Table 10-1 presents a summary of the waste streams, and Appendix N provides copies
of the manifest generated during the project.

10.1 USED PERSONAL PROTECTIVE EQUIPMENT COLLECTION AND
DISPOSAL

The on-site survey activities were performed in modified Level D PPE and included gloves and
Tyvek® or rubber over-booties. All used PPE was scanned for radiological activity and placed
into 55-gallon drums at the contamination reduction zone (CRZ). During the November 2006
invasive soil sampling activities, one drum of used PPE was generated. At the time of
demobilization, the drum was transferred to Building 112 for temporary storage until March
2007, at which time it was transported to Altamont Landfill for disposal. The waste manifest is
provided in Appendix N.

10.2 DECONTAMINATION WATER COLLECTION AND DISPOSAL

Decontamination water consisted of the wash water generated from the soil sample collection
activities. During soil sampling activities conducted November 14 and 15, 2006, 20 gallons of
water were generated from the equipment decontamination procedures. The water was placed in
a 55-gallon drum and stored in the CRZ. On November 18, 2006, the water was originally
sampled and sent for laboratory analysis. On November 22, 2006, the drum of water was moved
to Building 112 until final results were available January 2007 (Appendix E).

EPA Method 901.1 was the preliminary analysis specified in the CTO 008 SAP as an EPA-
approved method for detection of radioactive cesium 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/l MCL for radium. Thus an FCR was drafted on February 12, 2007, to
revise the SAP to specify analyzation of decontamination water using EPA Method 903.1, which
is the EPA confirmatory analysis for radium. EPA Method 903.1 typically will provide an MDA
of 0.5 picocurie per liter (pCi/L), which is well below the 5 pCi/L MCL for radium. Results from
the Method 903.1 analysis were received March 8, 2007, and indicated that the decontamination
water was non-hazardous. The drum was subsequently removed from the site and transported to
the Altamont Landfill for disposal. The waste manifest is provided in Appendix N.
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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 discovered 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.
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TABLE 3-1
APRIL 2006 AND AUGUST 2006 BIOLOGICAL MONITORING SUMMARY RESULTS
Nest Common . L. STATUS
Scientific Name Area Veg Type
ID | Name &P 4/6/2006 8/28/2006
1 | Canada Goose | Branta canadensis |Interior fenceline of IR Site 32 NE comer Ground Goose‘mcubatmg cegsma No evidence of original nest
defensive posture
2 | Canada Goose | Branta canadensis |[Outside fenceline of IR Site 32, adjacent to runway Ground Goose 'mcubatmg CEESIn A No evidence of original nest
defensive posture, 1 egg visible
3 | Canada Goose | Branta canadensis |IR Site 1, 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, wetl_a nds berm, west facing at southern Ground |Active nest with 8 eggs No evidence of original nest
corner of IR Site 2
9 | Canada Goose | Branta canadensis ;g zl.:e ;’ wetlands berm, south facing at SW comer of Ground |Active nest with 6 eggs No evidence of original nest
ite
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:

IR - 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 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-IR2-003 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 | 111706 08-IR32-011 17-Nov-06 IR-32 111206 08-IR32-011 113,923 12-Nov-06
08-IR32-012 | 111706 08-IR32-012 17-Nov-06 IR-32 111106 08-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-IR2-016 18-Nov-06 IR-02 111706 08-IR2-016 15,076 17-Nov-06
08-IR32-017 | 111806 08-IR32-017 18-Nov-06 IR-32 111606 08-IR32-017 7,181 16-Nov-06

Notes:

* field hot spot first analyzed on this date

cpm — count per minute

Nal - sodium iodide

IR - Installation Restoration

RS - former radiological shack
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SAMPLE CONTAINERS SCREENING DATA

Seil Core Beaker Wipes Gamma

ID beta (cpm) alpha (cpm) Scan No.
08-IR2-001 34.0 1.23 111606 08-IR2-001
08-IR2-002 88.0 0.00 111606 08-IR2-002
08-IR2-003 23.0 1.23 111606 08-IR2-003
08-IR2-004 43.0 0.00 111606 08-IR2-004
08-IR2-005 12.0 0.62 111606 08-IR2-005
08-IR2-006 95.0 1.85 111706 08-IR2-006
08-IR1-007 33.0 1.85 111806 08-IR1-007
08-IR1-008 108.0 2.46 111806 08-IR1-008
08-IR1-009 26.0 1.23 111806 08-IR1-009
08-IR1-010 32.0 0.62 111806 08-IR1-010
08-IR32-011 60.0 0.62 111706 08-IR32-011
08-IR32-012 110.0 1.23 111706 08-IR32-012
08-IR32-013 14.0 22.00 111706 08-IR32-013
08-IR32-014 22.0 1.85 111706 08-IR32-014
08-IR32-015 64.0 1.85 111606 08-IR32-015
08-IR2-016 59.0 0.62 111806 08-IR2-016
08-IR32-017 71.0 17.30 111806 08-IR32-017

Notes:
cpm — counts per minute
IR — Installation Restoration
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TABLE 3-4

LAPEL AIR SAMPLE RESULTS FOR INVASIVE SOIL SAMPLING

(

Page 1 of 1

Sample Sample Concentration . Sample Sample Time Sample Sampl.e Count
Date (net cpm) (dpm) (1Ci/cm3) Location Rate (min) Volume Time
(Ipm) (liters) (min)
11/15/2006 3.7 10.9 4.0E-12 IR Site 2/IR Site 32 39 315 1214 2
11/15/2006 1.2 35 1.3E-12 IR Site 2/Rad Shack 3.8 315 1191 2
Notes:

Lapel air samples were analyzed using a HandeCount Bench Scaler

Alpha efficiency — 34 percent

pCi/em’ — microcurie per cubic centimeter

¢pm — count per minute

dpm - disintegrations per minute
IR - Installation Restoration

Ipm — liters per minute

min — minute
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TABLE 4-1
SURVEY INSTRUMENT INFORMATION
Efficiency- Minimum Detectable
I . . T
ESID No. (‘s‘:::l";;‘; (Se‘:::l";o) (;::Z':“Z‘g':) mai::izeNo ) Use fixed Mode  Scan/Fixed Activities and C";')’:::‘““ C[‘;"b'[;‘;':’“
. - ’ ’ (percent) Concentrations ue 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 (**Ra) 08/21/06 08/21/07
0003 1041 66574 1123 244 15.4 1.8 pCi/g (P*Th) 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 cm’ [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 cm’
[NUREG-5849]
Reuter Stokes  Reuter Stokes Probe Gamma dose rate measurments
PIC RSS-112 RSS-112
013 95100184 V-4055 N/A N/A 100 mR/h 03/22/06 03/22/07
014 K-211 V-4023 N/A N/A 500 uR/h 02/11/06 02/11/07
(%) 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 mR/h 03/27/06 03/27/07
Bicron Gamma dose rate measurments
uR Meter Nal 5 uR/h 02/21/06 02/21/07
015 0123 1699 N/A N/A N/A
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SURVEY INSTRUMENT INFORMATION

TABLE 4-1

Page 2 of 2

Instrument Probe Instrument Probe Efficiency- Mlm}num I)e.te'cfable Calibration  Calibration
ESID No. (Serial No.) (Serial No.) (Barcode No.) (Barcode No.) Use fixed Mode  Scan/Fixed Activities and Date Due Date
i ’ i (percent) Concentrations ue
Eberline HandeCount Surface contamination measurments
Bench Scaler
016 604 0060 N/A N/A 81.6 05/19/04 05/19/05
. i . . Peak | Energy Range (+keV):
Ortec DigiDart Radionuclide identification and gamma 11732, Peak 2 Energy Range  11/4/2006
Portable HPGe System spectroscopy measurements (+keV): 1332.5 through 11/18/06  N/A
11/4/2006
/A
N Daffy N/A N/A N/A N/A through 11/18/07 N/A
Data RAM PDR-1000
N/A 4537 N/A N/A Aerosol particle monitor N/A 1 pR/m’ 08/30/06 08/30/07
Notes:

4R — microroentgen

#R/h — microroentgen per hour

*%Ra - radium-226

#2Th - thorium-232

cm’ - square centimeter

dpm - disintegrations per minute

ESID -

HPGe - high-purity Germanium

keV - kiloelectron volt

MDA - minimum detectable activity

MDC - minimum detectable concentration
mR/h - milliRoentgen per hour

N/A - not applicable

Nal - sodium iodide

NUREG - Nuclear Regulatory Commission
pCi/g - picocurie per gram

PIC - pressurized ion chamber

RAM -
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TABLE 5-1
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STATIC BACKGROUND AND MDCR FOR NAI DETECTORS

Soil Soil Ripap1 | Riprap1 | Riprip2 | Riprip2
Mean MDCR Mean MDCR Mean MDCR
Nal # (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 Nal 5,486 862 2,338 569 5,357 852
Notes:

ave — average

cpm — count per minute
MDCR — minimum detectable count rate
Nal - sodium iodide
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TABLE 5-2

Page 1 of 1

SCAN SENSITIVITY PARAMETERS FOR NAI DETECTORS

Nal Detector | Mean Scan MDCR Ideal | MDCR; rveyor MDER
# (cpm) (cpm) (cpm) (uR/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 Nal 4,433 712 1,017 1.1

Notes:

uR/h — microroentgen per hour

avg — average

cpm — count per minute
MDCR - minimum detectable count rate
MDER - minimum detectable exposure rate

Nal — sodium iodide
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TABLE 5-3

Page 1 of 1

MICROSHIELD RESULTS OF DETECTOR OFFSET

Offset uR/h cpm HR/h cpm

(inch) (3 inches) | (3 inches) | (7.5 inches) (7.5 inches)
0 3.2 2,456 20 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 29 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 22 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:

uR/h — microroentgen per hour
cpm — count per minute
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TABLE 54

Page 1 of 1

COMPARISON OF MICROSHIELD RESULTS AND MDCRsyrvEyor

Offset cpm cpm

(inches) (3 inches) | >MDCRyrveyor (7.5 inches) >MDCR;yrveyor
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
MDCRgrveyor — 885 cpm
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TABLE 6-1

SUMMARY OF SOIL SAMPLES RADIOCHEMISTRY RESULTS

Page 1 of 2

Sample Number 08-IR2-001 08-IR2-002 03-IR2-003 08-IR2-004 08-IR2-005 08.1R2.006 08-IR1-007 08.1R1-008 08-IR1-009 08-IR1-010 08-IR32-011 08-IR32-012
ISample Location IR-02 IR-02 IR-02 IR-02 IR-02 IR-02 (RAD Shack) IR-01 IR-01 IR-01 IR-01 IR-32 IR-32
Sample Date 11/14/2006 11/14/2006 11/14/2006 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
,myte Units | MDA __Result MDA Resuit MDA Result MDA _ Result MDA _Result MDA _Result MDA __ Result MDA _ Result MDA __Result _MDA_Result MDA _ Resuit MDA _Result
DOE SR-01/02 — L Result tesul
SR90 pCilg N/A NA N/A  NA N/A  NA NA NA N/A NA N/A N/A N/A NA N/A NA N/A  N/A N/A NA 0.181 -0.039 0.156 0.211
EPA Method 901.1
AM241 pCilg 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 pCilg | 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
EU152 pCilg | 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 0272 U 0.613 U 228 636
EU154 pCig | 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 pCilg 144 135 0214 753 0.338 15 0231  9.12 0201 739 0.397 84l 0.734  9.07 0356 135 0.461  7.58 0382 114 0.863  8.62 334 109
RA226 pCirg | 0075 0.495 0.065 0.195 0.068 0.571 0.045 0316 0.041 0292 005 255 0.112 121 0.094 0.998 0.077  1.98 007 1.8 0.172  24.4 0.628 221
TH230 pCi/g 15.6 U 9.78 U 2.55 U 1.9 U 6.21 U 288 ¢ U 18.9 U 188 U 11.9 4] 2.56 U 27 U 143 U
TH232 pCilg | 0.189  0.849 0.147 0326 0.163  0.803 0.101  0.503 0.09 0.348 0.132  0.361 0.228 0.479 0219 0.654 0.164 0.468 0.142  0.648 0311 0.464 1.23 U
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TABLE 6-1

SUMMARY OF SOIL SAMPLES RADIOCHEMISTRY RESULTS

Sample Number 08-1IR32-013 08-IR32-014 08-IR32-015 08-IR2-016 08-IR32-017
ISample Location IR-32 IR-32 IR-32 iR-02 (FD) IR-32 (FD)
Sample Date 11/15/2006 11/15/2006 11/15/2006 11/14/2006 11/15/2006
Analyte Units | MDA _Result_ MDA _ Result MDA _Result MDA _ Resuit MDA __Result
IDOE SR-01/02

SR90 pCilg NA  NA 0.165 0.021 0.159  0.166 NA  NA 0.171  0.038
EPA Method 901.1

AM241 pCi/g | 0.887 8] 0.182 U 0.638 §] 0.456 U 0.449 U
CO60 pCi/g | 0.109 U 0.032 U 0.469 U 0.044 U 0.058 8]
CS137 pCilg | 0.104 U 0.027 U 0.48 U 0.046 U 0.056 U
EU152 pCilg 0.87 U 0.235 3] 373 U 0.429 U 0.454 U
EU154 pcirg | 0.322 U 0.091 U 1.41 U 0.152 U 0.184 U
K40 pCi/g 131 126 0328 106 452 551 153 159 0703  9.24
RA226 pCilg | 0242 236 0.058 0.892 138 753 0.074 0567 012 191
TH230 pCilg 37.6 U 8.35 U 1940 U 164 U 21.4 U
TH232 pCilg | 0406 0.67 0.118 0474 2.02 U 0.162 U 0.284  0.551

Notes:

DOE — Department of Energy

EPA - U. S. Environmental Protection Agency

FD - field duplicate

IR - Installation Restoration

MDA - minimum detectable activity

N/A - not applicable, sample not designated for 90SR analysis
pCi/g — picocurie per gram

U — not detected
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TABLE 6-2

SOURCE SHIELDING RIPRAP STUDY

Page 1 of 1

Instrument | Runway | Runway | SmRiprRap| Sm Riprap| Lg Riprap Lg Riprap
Distance BKG Source BKG Source BKG Source
(ft) (kecpm) | (kcmp) (kcpm) (kemp) (kcpm) (kcmp)
0 6.1 1534 4.6 130.6 54 181.1
1 6.2 47.6 44 47.0 4.6 20.2
2 5.7 18.0 43 16.5 4.2 8.3
3 5.8 10.6 4.1 10.7 43 5.0
4 5.6 8.8 4.2 7.2 5.3 5.2
5 6.0 7.4 4.4 49 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 49 5.0
9 5.4 6.2 4.6 45 4.8 4.7
10 5.5 6.2 4.7 4.6 4.3 3.9
Notes:

BKG - background
ft — foot

kcpm — one thousand counts per minute

Lg - Large
Sm — small
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TABLE 6-3

Page 1 of |

IN-SITU GAMMA SPECTROSCOPY LOCATIONS

Date Spectrum ID |Description X-Coordinate Y-Coordinate
11/13/06 | 08-IR2-001 [Designated in-situ hot spot, IR-02 1472018.3 471712.85
11/12/06 08-IR2-002 |Designated in-situ hot spot, IR-02 1470928.13 472574.95
11/12/06 08-IR2-003 iDesignated in-situ hot spot, IR-02 1470930.52 472704.96
11/11/06 | 08-IR2-004 |Designated in-situ hot spot, IR-02 1470963.98 472849.42
11/11/06 | 08-IR2-005 |Designated in-situ hot spot, IR-02 1471234.26 474323.28
11/13/06 | 08-IR2-006 |Designated in-situ hot spot, IR-02 1471594.52 474390.62
11/12/06 | 08-IR1-007 [Designated in-situ hot spot, IR-01 1471402.09 475716.95
11/12/06 08-IR1-008 |[Designated in-situ hot spot, IR-01 1471295.86 476374.05
11/12/06 | 08-IR1-009 {Designated in-situ hot spot, IR-01 1471096.81 476856.35
11/12/06 08-IR1-010 |Designated in-situ hot spot, IR-01 1471316.68 477367.56
11/12/06 | 08-IR32-011 [Designated in-situ hot spot, IR-32 1472777.48 476539.53
11/12/06 | 08-IR32-012 |Designated in-situ hot spot, IR-32 1472858.78 476602.46
11/11/06 | 08-IR32-013 |Designated in-situ hot spot, IR-32 1472956.57 476608.69
11/11/06 | 08-IR32-014 |Designated in-situ hot spot, IR-32 1473113.83 476394.81
11/11/06 | 08-IR32-015 |Designated in-situ hot spot, IR-32 1473164.65 476287.91
11/17/06 | 08-IR2-016 |Spectrum shot of riprap taken from man lift 1472842.81 471565.19
11/16/06 | 08-IR2-017 |Spectrum shot of riprap taken from man lift 1471843.88 471690.04
11/14/06 | 08-RUN7-018 |Spectrum shot of riprap taken from man lift 1471214.05 475023.14
11/14/06 | 08-RUN7-019 |Spectrum shot of riprap taken from man lift 1471214.19 475086.68
11/15/06 | 08-IR1-020 [Spectrum shot of riprap taken from man lift 1471313.17 477405.81
11/15/06.| 08-IR1-021 [Spectrum shot of riprap taken from man lift 1471430.10 477495.18
11/15/06 08-IR1-022 [Spectrum shot of riprap taken from man lift 1472525.70 477097.39

Notes:

IR — Installation Restoration
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TABLE 6-4

THERMOLUMINESCENT DETECTOR LOCATIONS

Page 1 of 5

DOSIMETRY STUDY
. . . 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 147252247 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

THERMOLUMINESCENT DETECTOR LOCATIONS

Page 2 of 5

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 1471306.11 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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TABLE 6-4

THERMOLUMINESCENT DETECTOR LOCATIONS

Page 3 of 5

DOSIMETRY STUDY
. . . 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
00104 22234 9/28/06 1471233.93 474561.12 8.57
00105 22235 9/28/06 1471242.57 474510.89 7.57
00106 22236 9/28/06 1471227.10 474461.27 991
00107 22237 9/28/06 1471225.75 474411.34 8.14
00108 22238 9/28/06 1471235.56 474360.80 7.55
00109 22239 9/28/06 1471209.63 474310.85 12.02
00110 22240 9/28/06 1471191.65 474262.46 10.57
00111 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
00118 22248 9/28/06 1471099.38 473868.89 6.91
00119 22249 9/28/06 1471093.17 473819.12 6.58
00120 22250 9/28/06 1471088.73 473769.18 5.79
00121 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
00124 22254 9/28/06 1471041.49 473574.49 5.40
00125 22344 9/28/06 1471033.63 473525.90 4.79
00126 22345 9/28/06 1471026.86 473475.93 5.04
00127 22346 9/28/06 1471020.80 473425.72 4.91
00128 22347 9/28/06 1471008.32 473378.47 5.36
00129 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
00133 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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THERMOLUMINESCENT DETECTOR LOCATIONS

Page 4 of §

DOSIMETRY STUDY
. . . Installation . . .
Location No. TLD Identification Date Easting Northing Elevation

00136 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
00142 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
00148 22278 9/28/06 1470847.56 472390.12 8.32
00149 22356 9/28/06 1470835.60 472341.55 8.65
00150 22280 9/28/06 1470832.72 472291.16 8.96
00151 22281 9/28/06 1470828.79 472241.16 8.70
00152 22357 9/28/06 1470825.71 472189.86 9.12
00153 22283 9/28/06 1470817.84 472141.54 9.19
00154 22284 9/28/06 1470819.82 472090.59 9.53
00155 22285 9/28/06 1470834.94 472042.90 9.31
00156 22286 9/28/06 1470859.53 471998.88 9.26
00157 22287 9/28/06 1470888.59 471957.20 9.17
00158 22288 9/28/06 1470917.02 471915.73 9.03
00159 22289 9/28/06 1470946.96 471875.34 9.02
00160 22290 9/28/06 1470976.82 471834.97 9.12
00161 22291 9/28/06 1471010.48 471797.14 9.43
00162 22292 9/28/06 1471058.84 471784.22 8.62
00163 22293 9/28/06 1471108.51 471776.99 8.49
00164 22294 9/28/06 1471159.15 471777.35 8.54
00165 22295 9/28/06 1471208.95 471772.32 8.67
00166 22296 9/28/06 1471258.47 471764.88 8.63
00167 22358 9/28/06 1471308.23 471761.79 8.79
00168 22359 9/28/06 1471357.04 471758.73 8.56
00169 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
00172 22363 9/28/06 1471570.20 471738.48 8.07
00173 22364 9/28/06 1471653.33 471733.67 8.76
00174 22365 9/28/06 1471706.40 471726.72 9.24
00175 22366 9/28/06 1471753.65 471720.70 8.85
00176 22367 9/28/06 1471802.58 471717.94 9.36
00177 22368 9/28/06 1471848.88 471717.94 9.80
00178 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

Page 5 of 5

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
Notes:

N/A — not applicable

TLD - thermoluminscent detector
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Page 1 of |
TABLE 10-1
SUMMARY OF NON-RCRA WASTE STREAMS
. Approximate Transp. o -
Date Man. Doc. No Description Weight/Volume Transp. Name EPA No. Facility Name acility ID
5/9/2007 | A03279-000183 |Nomhazardous Solid (PPE) >5-GallonDrum | piopicen Trucking | CAR000143875 | Altamont Landfill | CAD981382732
Non-hazardous Liquid (Decontamination Water) 15 Gallons
Notes:

EPA - U.S. Environmental Protection Agency
PPE - personal protective equipment
RCRA - Resource Conservation and Recovery Act
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APPENDIX A
LAND SURVEY DATA

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-2201-0008-0001

CTO No. 0008, 09/28/07
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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.

Temporary survey control points

NAD27
Point # North
1000 474952.97
1001 474951.07
1002 474960.00
1003 475313.55
1004 476347.71
1339 474239.08
1340 474273.89
1341 474232.47
1342 474290.06
1371 473967.94
1372 473900.33

Area 32 Limits

NAD27
Point # North
22059 476429.79
22060 476300.48
22104 476980.40
22105 476830.87

RAD Shack Limits

NAD27
Point # North
22113 474401.99
22114 474402.07
22115 474370.21
22116 474370.23

NAD27

East
1475777.31
1475182.78
1474257.11
1472798.61
1471893.92
1480058.25
1479169.75
1479599.08
1478837.38
1478293.10
1479163.20

NAD27
East
1472761.52
1473218.47
1472809.67
1473289.44

NAD27
East
1471589.73
1471614.56
1471614.45
1471589.75

NGVD29
Elevation
9.93
10.80
8.48
9.88
9.10
5.92
4.86
5.26
548
7.89
5.07

NGVD29

Elevation
4.85
5.41
8.24
7.75

NGVD29

Elevation
7.98
7.44
6.66
7.09

Background Reference Areas and Sample Locations

Areal

NAD27 NAD27 NGVD29
Point # North East Elevation
22065 47458291 1475459.40 9.56
22066 474582.81 1475606.14 8.98
22067 474436.19 1475606.16 9.30
22068 474436.09 1475459.55 9.73
22069 474551.53 1475483.72 9.49
22070 474563.07 1475523.37 9.69
22071 474567.14 1475565.41 9.27
22072 474492.41 1475457.34 9.52
22073 474490.02 1475509.02 9.96
22074 474504.32  1475579.31 9.47
22075 474470.43 1475479.39 9.62
22076 47444256 1475542.81 9.66
22077 474458.03 1475559.86 9.55

22059
22060
22104
22105

22113
22114
22115
22116

22065
22066
22067
22068
22069
22070
22071
22072
22073
22074
22075
22076
22077

NAD83

North
2115360.41
2115358.52
2115367.47
2115721.05
2116755.22
2114646.45
2114681.27
2114639.85
2114697 .45
2114375.34
2114307.72

NADS83

North
2116837.28
2116707.96
2117387.88
2117238.35

NADS3

North
2114809.51
2114809.59
2114777.74
2114777.76

NADS83

North
2114990.36
2114990.26
2114843.64
2114843.54
2114958.98
2114970.52
2114974.59
2114899.86
2114897.47
2114911.77
2114877.88
2114850.01
2114865.48
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NADS3
East
6037144.21
6036549.68
6035624.02
6034165.54
6033260.87
6041425.09
6040536.60
6040965.92
6040204.23
6039659.96
6040530.05

NADS83
East
6034128.47
6034585.40
6034176.61
6034656.38

NADS83
East
6032956.66
6032981.49
6032981.39
6032956.69

NADS3
East
6036826.30
6036973.04
6036973.06
6036826.44
6036850.62
6036890.27
6036932.30
6036824.23
6036875.91
6036946.20
6036846.28
6036909.70
6036926.75

NAVDSS8

Elevation
12.63
13.50
11.18
12.58
11.80
8.62
7.56
7.96
8.18
10.59
7.77

NAVDS88

Elevation
7.55
8.11
10.94
10.45

NAVD88
Elevation
10.68
10.14
9.36
9.79

NAVDS88
Elevation
12.26
11.68
12.00
12.43
12.19
12.39
11.97
12.22
12.66
12.17
12.32
12.36
12.25

Description

P-K NAIL #200
P-K NAIL #800
MAG NAIL RUNWAY
MAG NAIL #775
FND AT FX1
CHIS X

CHIS X

CHIS X

CHIS X

REBAR

CHIS X

Description
AREA 32
AREA 32
AREA 32
AREA 32

Description

RAD SHACK
RAD SHACK
RAD SHACK
RAD SHACK

Description
A1 LIMITS
A1 LIMITS
A1 LIMITS
A1 LIMITS
SAMPLE A1
SAMPLE B1
SAMPLE C1
SAMPLE D1
SAMPLE E1
SAMPLE F1
SAMPLE G1
SAMPLE H1
SAMPLE I



15031 PARKWAY LOOP, SUITE B, TUSTIN, CA 92780-6527 « (714) 918-6266 » FAX (714) 918-6277

COAST survEYING, INC.

Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RAD Shack.

Background Reference Areas and Sample Locations

Area 2

Point #

22091
22092
22093
22094
22095
22096
22097
22098
22099
22100
22101
22102
22103

NAD27
North
473819.47
473819.60
473672.89
473672.89
473816.43
473802.84
473774.14
473724.36
473731.15
473747.38
473679.39
473712.93
473699.63

NAD27
East
1478359.51
1478506.22
1478506.18
1478359.57
1478384.75
1478454 .91
1478468.88
1478374.74
1478451.53
1478493.36
1478360.84
1478426.45
1478473.76

NGVD29
Elevation

8.80
8.41
8.31
8.18
8.38
8.39
8.08
7.99
7.99
7.89
8.16
8.09
8.31

22091
22092
22093
22094
22095
22096
22097
22098
22099
22100
22101
22102
22103

NADS83 NAD83 NAVDS88
North East
2114226.88 6039726.36  11.50
2114227.00 6039873.07 11.11
2114080.29 6039873.03 11.01
2114080.30 6039726.42 10.88
2114223.83 603975160 11.08
2114210.24 603982176  11.09
2114181.54 6039835.73 10.78
2114131.77 6039741.59 10.69
211413855 6039818.38 10.69
211415478 6039860.21  10.59
2114086.80 6039727.70 10.86
2114120.33 6039793.30 10.79
2114107.03 6039840.61 11.01

Page 2 of 11

Elevation Description

A2 LIMITS
A2 LIMITS
A2 LIMITS
A2 LIMITS
SAMPLE A2
SAMPLE B2
SAMPLE C2
SAMPLE D2
SAMPLE £2
SAMPLE F2
SAMPLE G2
SAMPLE H2
SAMPLE 12



" 15031 PARKWAY LOOP, SUITE B, TUSTIN, CA 92780-6527  (714) 918-6266 « FAX (714) 918-6277

COAST surveYING, INC.

Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RAD Shack.

Background Reference Areas and Sample Locations

Area 3

Point #

22078
22079
22080
22081
22082
22083
22084
22085
22086
22087
22088
22089
22090

NAD27
North
474210.26
474210.34
474063.51
474063.51
474204.75
474194.80
474168.17
474156.35
474138.20
474148.86
474103.47
474069.72
474089.94

NAD27
East
1479353.21
1479499.84
1479499.92
1479353.27
1479391.25
1479436.36
1479478.63
1479391.33
1479415.51
1479458.47
1479377.14
1479436.48
1479496.24

NGVD29
Elevation

6.39
6.45
6.31
5.99
6.46
6.39
6.45
6.37
6.17
6.36
6.29
6.29
6.53

22078
22079
22080
22081
22082
22083
22084
22085
22086
22087
22088
22089
22090

NADS3

North
2114617.64
2114617.72
2114470.89
2114470.89
2114612.13
2114602.18
2114575.55
2114563.73
2114545.58
2114556.24
2114510.85
2114477.10
2114497.32
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NAD83
East
6040720.06
6040866.69
6040866.76
6040720.11
6040758.10
6040803.21
6040845.48
6040758.18
6040782.36
6040825.31
6040743.99
6040803.32
6040863.08

NAVD88
Elevation Description

9.09
9.15
9.01
8.69
9.16
9.09
9.15
9.07
8.87
9.06
8.99
8.99
9.23

A3 LIMITS
A3 LIMITS
A3 LIMITS
A3 LIMITS
SAMPLE A3
SAMPLE B3
SAMPLE C3
SAMPLE D3
SAMPLE E3
SAMPLE F3
SAMPLE G3
SAMPLE H3
SAMPLE 13



15031 PARKWAY LOOP, SUITE B, TUSTIN, CA 92780-6527 o (714) 918-6266 « FAX (714) 918-6277

COAST survEYING, INC.

Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RAD Shack.

Background Reference Areas and Sample Locations

Area P

Point #
22120
22124
22128
22132
22121
22122
22123
22125
22126
22127
22129
22130
22131

NAD27 NAD27 NGVD29

North East Elevation
473939.47 1479285.16 5.9
473917.46  1479432.06 5.91
473789.18 1479277.24 6.26
473775.35 1479424.39 6.44
473924.31 1479307.98 6.10
473900.56 1479356.63 6.04
473910.24  1479409.27 5.93
473832.76 1479424.60 6.17
473844.50 1479373.79 6.22
473836.12 1479316.33 6.45
473799.33  1479290.23 6.25
473811.81 1479319.94 6.32
473808.08 1479396.07 6.48

22120
22124
22128
22132
22121
22122
22123
22125
22126
22127
22129
22130
22131

NAD83 NAD83 NAVDS88

North East Elevation Description
2114346.86 6040652.00 8.61 AREAPLIMITS
2114324.84 6040798.90 861 AREAPLIMITS
2114196.57 6040644.08 896 AREAP LIMITS
2114182.73 6040791.23 9.14 AREAP LIMITS
2114331.70 6040674.82 880 SAMPLE PA
2114307.94 6040723.47 874 SAMPLE PB
2114317.63 6040776.11 8.63 SAMPLEPC
2114240.15 6040791.44 8.87 SAMPLE PD
2114251.89 604074063 892 SAMPLE PE
2114243.50 6040683.17 9.15 SAMPLEPF
2114206.72 6040657.07 8.95 SAMPLE PG
2114219.19 6040686.78 9.02 SAMPLE PH
211421546 6040762.91 9.18 SAMPLEPI
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o

COAST SurRVEYING, 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.

Sample Grid Control Points

Point #
22016
22017
22018
22019
22020
22021
22022
22023
22024
22025
22026
22027
22028
22029
22030
22031
22032
22033
22034
22035
22036
22037
22038
22039
22040
22041
22042
22043
22044
22045
22046

NAD27
North
474654.14
474554.63
474456.46
474355.47
474256.89
474159.04
474062.45
474055.04
473761.44
473662.73
473367.04
473268.21
472972.99
472874.51
472578.27
472479.70
472184.13
472084.23
471856.65
471824.82
471797.86
471790.91
471770.69
471758.68
471731.64
471725.54
471702.39
471692.09
475354.16
475453.65
475654.26

Sample Grid Control Points

Point #
22047
22048
22049
22050
22051
22052
22053
22054
22133
22134
22135
22136
22137
22138
22139
22140
22141
22142
22143
22144
22145
22146
22147
22148
22149
22150
22151
22152
22153

NAD27
North
475737.94
476037.89
476137.72
476437.72
476533.52
476770.17
476866.51
477066.38
476994.39
477008.61
477023.21
477037.10
477051.83
477067.04
477082.06
477097.34
477111.91
477127.25
477142.03
477156.16
477184.86
477203.72
477219.19
477233.58
477245.74
477265.12
477282.36
477304.06
477320.50

NAD27 NGVD29
East Elevation
1471251.42 4.53
1471242.28 4.91
1471221.44 9.72
1471223.45 11.84
1471204.31 8.25
1471181.21 8.34
1471151.58 7.19
1471217.26 13.41
1471155.38 12.21
1471139.23 12.75
1471088.82 12.88
1471072.21 12.92
1471019.58 11.51
1471002.37 11.81
1470954.27 14.57
1470937.25 14.50
1470885.88 14.53
1470889.50 14.88
1471085.03 14.90
1471180.01 14.47
1471478.79 14.01
1471578.60 14.30
1471877.88 15.25
1471977.20 14.75
1472276.11 14.78
1472375.86 15.52
1472675.00 15.50
1472774.44 11.75
1471253.78 4.36
1471264.78 4.25
1471253.40 8.21
NAD27 NGVD29
East Elevation
1471308.11 9.68
1471300.40 16.36
1471294.34 15.56
1471299.13 6.72
1471270.50 6.14
1471102.50 7.15
1471075.80 7.26
1471054.15 5.29
1472761.65 8.00
1472713.77 8.15
1472665.93 8.36
1472617.89 8.33
1472570.03 8.47
1472522.47 8.26
1472474.67 8.28
1472427 .12 8.50
1472379.33 8.60
1472331.65 8.39
1472283.95 8.15
1472235.95 9.02
1472192.57 8.03
1472146.27 9.01
1472098.68 8.41
1472050.67 8.23
1472002.06 8.84
1471955.77 8.12
1471908.81 8.96
1471863.46 7.49
1471816.20 7.62

NADS83 NAD83 NAVD88
North East Elevation
2115061.67 6032618.36 7.23
2114962.16 6032609.23 7.61
2114863.99 6032588.38 12.42
2114763.00 6032590.39 14.54
2114664.43 6032571.25 10.95
2114566.58 6032548.15 11.04
2114469.98 6032518.51 9.89
2114462.57 6032584.20 16.11
2114168.98 6032522.31 14.91
2114070.27 6032506.17 15.45
211377458 603245576 15.58
2113675.75 6032439.15 15.62
2113380.53 6032386.51 14.21
2113282.05 6032369.30 14.51
2112985.82 6032321.20 17.27
2112887.25 6032304.18 17.20
2112591.69 6032252.81 17.23
2112491.78 603225642 17.58
2112264.21 603245195 17.60
2112232.37 6032546.92 17.17
2112205.40 603284570 16.71
2112198.45 603294551 17.00
2112178.23 6033244.79 17.95
2112166.22 6033344.11 1745
2112139.17 6033643.01 17.48
2112133.07 6033742.77 18.22
2112109.92 6034041.89 18.20
2112099.62 6034141.33 1445
211576168 6032620.73 7.06
2115861.17 6032631.73  6.95
2116061.78 6032620.36 10.91
NADS3 NAD83 NAVDS88
North East Elevation
211614546 6032675.07 12.38
2116445.41 6032667.36 19.06
2116545.24 6032661.30 18.26
2116845.24 6032666.09 9.42
2116941.04 603263746 8.84
2117177.69 6032469.46 9.85
2117274.03 6032442.77 9.96
2117473.89 6032421.12 7.99
2117401.87 603412860 10.70
2117416.10 6034080.72 10.85
2117430.70 6034032.88 11.06
211744459 6033984.84 11.03
2117459.32 6033936.98 11.17
2117474.52 6033889.42 10.96
2117489.55 603384163 10.98
2117504.83 6033794.08 11.20
211751941 6033746.28 11.30
2117534.74 6033698.60 11.09
2117549.52 6033650.91 10.85
2117563.65 603360291 11.72
2117592.35 6033559.53 10.73
2117611.21 6033513.23 11.71
2117626.69 603346564 11.11
2117641.08 603341763 10.93
2117653.23 6033369.02 11.54
2117672.62 6033322.73 10.82
2117689.86 603327577 11.66
2117711.56 603323042 10.19
2117728.00 6033183.17 10.32
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Description
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT

Description
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT



22154
22155

COAST survEYING, INC.

15031 PARKWAY LOOP, SUITE B, TUSTIN, CA 92780-6527 e (714) 918-6266 « FAX (714) 918-6277

Alameda Point IR Sites 1 & 2 Shoreline, Site 32 and RAD Shack.

477340.97
477363.67

Sample Grid Control Points

Point #

22156
22157
22158
22159
22160
22161
22162
22163
22164
22165
22166
22167
22168
22169
22170
22171
22172
22173
22174
22175
22176
22177
22178
22179
22180
22181
22182
22183
22184
22185
22186

NAD27
North
477380.78
477399.08
477413.69
477435.90
477457.55
477475.93
477486.31
477450.63
477410.54
477365.57
477332.72
477324.61
477287.92
477248.86
477218.16
477180.94
477143.07
477093.39
477043.58
476993.66
476943.19
476896.57
476846.33
476799.67
476754.53
476713.40
476668.07
476624.06
476580.26
476541.58
476492.70

Sample Grid Control Points

Point #

22187
22188
22189
22190
22191
22192
22193
22194
22195
22196
22197
22198
22199
22200
22201
22202
22203
22204
22205
22206
22207
22208
22209
22210
22211
22212
22213

NAD27
North
476444.62
476397.60
476345.96
476296.82
476246.77
476195.84
476146.04
476096.19
476046.22
475996.08
475946.06
475896.02
475845.72
475796.24
475746.05
476964.31
476948.99
476934.02
476918.86
476904.48
476890.12
476875.02
476859.81
476844.83
475700.10
475660.58
475611.73

1471770.48
1471725.81

NAD27
East
1471678.74
1471632.17
1471584.15
1471539.24
1471494.02
1471447.55
1471398.67
1471363.71
1471333.32
1471309.70
1471270.62
1471221.35
1471187.50
1471156.01
1471115.57
1471082.13
1471049.44
1471043.13
1471040.33
1471035.51
1471040.43
1471058.58
1471065.21
1471084.39
1471106.94
1471138.89
1471160.34
1471184.18
1471208.66
1471243.40
1471257.32

NAD27
East
1471272.66
1471290.05
1471296.85
1471306.11
1471308.12
1471294.96
1471291.23
1471287.00
1471284.33
1471289.66
1471294 .48
1471299.59
1471302.80
1471312.89
1471301.19
1472856.95
1472904.66
1472952.21
1472999.98
1473047.84
1473095.73
1473143.40
1473191.14
1473241.45
1471281.70
1471249.12
1471260.13

7.65
8.60

NGVD29
Elevation
8.46
8.71
8.72
8.55
9.17
8.56
7.92
8.35
7.37
7.42
7.36
7.35
6.50
5.89
7.11
7.39
7.86
7.55
7.46
10.33
9.88
11.05
12.66
11.54
10.67
11.15
11.59
9.37
9.97
7.04
7.15

NGVD29
Elevation
6.96
6.70
7.81
6.64
7.16
7.77
17.52
17.46
15.77
14.71
15.27
16.79
14.65
14.51
10.99
8.06
7.73
7.88
7.80
7.61
7.74
7.65
7.43
7.74
10.96
10.47
6.28

211774847 603313744 10.35
2117771.17  6033092.78 11.30
NAD83 NAD83 NAVDS88
North East Elevation
2117788.28 6033045.70 11.16
2117806.58 6032999.13 11.41
2117821.20 6032951.12 11.42
2117843.40 6032906.21 11.25
2117865.05 6032860.99 11.87
2117883.44 603281452 11.26
2117893.82 6032765.64 10.62
2117858.14 6032730.68 11.05
2117818.05 6032700.29 10.07
2117773.08 6032676.67 10.12
2117740.23 6032637.59 10.06
211773212  6032588.32 10.05
211769543 6032554.47 9.20
2117656.37 6032522.98 8.59
2117625.67 603248254 9.81
2117588.45 6032449.10 10.09
2117550.59 6032416.41 10.56
2117500.90 6032410.10 10.25
2117451.10 6032407.30 10.16
211740118 6032402.48 13.03
2117350.71 6032407.40 12.58
2117304.09 603242555 13.75
2117253.85 6032432.17 15.36
211720719 6032451.36 14.24
2117162.05 6032473.91 13.37
211712091 6032505.85 13.85
2117075.59 6032527.31 14.29
2117031.58 6032551.15 12.07
2116987.78 6032575.63 12.67
2116949.09 6032610.36 9.74
2116900.22 6032624.28 9.85
NAD83 NAD83 NAVD88
North East Eievation
2116852.14 6032639.62 9.66
2116805.12 6032657.02 9.40
2116753.47 6032663.81 10.51
2116704.33 6032673.07 9.34
2116654.29 6032675.08 9.86
2116603.36 6032661.92 10.47
2116553.56 6032658.19 20.22
2116503.70 6032653.96 20.16
2116453.74 6032651.29 1847
2116403.60 6032656.62 17.41
2116353.58 6032661.44 17.97
2116303.54 6032666.55 19.49
2116253.24 6032669.75 17.35
2116203.76 6032679.84 17.21
2116153.58 6032668.14 13.69
2117371.80 6034223.90 10.76
2117356.47 603427161 10.43
211734150 6034319.16 10.58
2117326.34 6034366.93 10.50
2117311.96 6034414.78 10.31
2117297.60 6034462.68 10.44
2117282.50 6034510.35 10.35
2117267.28 6034558.08 10.13
2117252.31 6034608.40 10.44
2116107.62 6032648.65 13.66
2116068.10 6032616.07 13.17
2116019.25 6032627.08 8.98
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GRID CPT
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Description
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT

Description
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT



o

22214
22215
22216
22217

COAST surRVEYING, 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.

475562.34
475510.81
475462.14
475410.83

Sample Grid Control Points

Point #

22218
22219
22220
22221
22222
22223
22224
22225
22226
22227
22228
22229
22230
22231
22232
22233
22234
22235
22236
22237
22238
22239
22240
22241
22242
22243
22244
22245
22246
22247
22248

NAD27
North
475360.81
475310.91
475261.14
475211.09
475161.08
475110.99
475060.95
475011.20
474961.02
474910.98
474860.91
474810.88
474760.87
474710.80
474660.81
474611.05
474561.12
474510.89
474461.27
474411.34
474360.80
474310.85
474262.46
474211.99
474162.35
474113.69
474064.14
474015.14
473967.16
473917.50
473868.89

Sample Grid Control Points

Point #

22249
22250
22251
22252
22253
22254
22255
22256
22257
22258
22259
22260
22261
22262
22263
22264
22265
22266
22267
22268
22269
22270
22271
22272
22273

NAD27
North
473819.12
473769.18
473721.70
473672.73
473622.77
473574.49
473522.89
473472.61
473423.18
473375.00
473327.34
473277.70
473227.75
473178.62
473128.77
473080.16
473030.43
472981.15
472932.60
472883.48
472834.27
472784.65
472735.78
472686.83
472637.10

1471268.18 6.23
1471257.80 6.57
1471246.27 6.11
1471258.84 6.26
NAD27 NGVD29
East Elevation
1471255.43 6.43
1471261.37 6.83
1471244.84 7.25
1471245.44 7.21
1471244.29 7.49
1471245.20 7.81
1471244.55 8.20
147124161 7.57
1471243.57 6.98
1471244.51 6.24
1471244.49 5.72
1471245.49 5.67
1471247.66 5.22
1471247.70 5.69
147124419 6.77
1471241.52 6.62
1471233.93 8.57
1471242.57 7.57
147122710 9.91
1471225.75 8.14
1471235.56 7.55
1471209.63 12.02
1471191.65 10.57
1471203.23 7.77
1471191.32 6.66
1471167.49 8.62
1471159.01 7.31
1471143.53 7.37
1471117.64 7.97
1471112.63 6.82
1471099.38 6.91
NAD27 NGVD29
East Elevation
1471093.17 6.58
1471088.73 5.79
1471070.08 5.70
1471060.56 5.68
1471054.92 5.46
1471041.49 5.40
1471045.97 5.65
1471043.80 4.97
1471036.16 5.01
1471020.58 5.48
1471002.55 5.49
1470996.69 5.44
1470991.83 5.80
1470982.87 5.89
1470977.28 5.40
1470965.23 5.36
1470959.23 6.27
1470950.90 5.78
1470938.01 5.95
1470929.20 6.73
1470919.86 7.48
1470913.67 7.52
1470902.57 7.70
1470891.95 7.97
1470886.25 7.64

2115969.86 6032635.13 8.93
2115918.33 6032624.75 9.27
2115869.66 6032613.22 8.81
2115818.35 6032625.79 8.96
NADS83 NAD83 NAvVD88
North East Elevation
2115768.34 6032622.38 9.13
2115718.43 6032618.32 9.53
2115668.66 6032611.79 9.95
2115618.61 6032612.39 9.91
2115568.60 6032611.24 10.19
2115518.52 6032612.14 10.51
2115468.48 6032611.50 10.90
2115418.73 6032608.56 10.27
2115368.55 6032610.51 9.68
2115318.50 603261146 8.94
2115268.44 6032611.44 8.42
211521840 6032612.44  8.37
2115168.40 6032614.61 7.92
2115118.33 6032614.64 8.39
2115068.34 6032611.13 947
2115018.58 6032608.46 9.32
2114968.65 6032600.88 11.27
211491843 6032609.52 10.27
2114868.81 6032594.04 12.61
2114818.87 6032592.69 10.84
2114768.33 6032602.50 10.25
2114718.38  6032576.57 14.72
2114669.99 6032558.59 13.27
2114619.52 6032570.17 10.47
2114569.88 6032558.26 9.36
211452122 6032534.43 11.32
2114471.68 6032525.95 10.01
2114422.67 603251047 10.07
211437470  6032484.58 10.67
2114325.03 6032479.56 9.52
2114276.43 6032466.32 9.61
NADS83 NAD83 NAVD88
North East Elevation
2114226.66 6032460.10 9.28
2114176.71 603245567 8.49
2114129.24 6032437.02 8.40
2114080.27 6032427.50 8.38
2114030.31 6032421.85 8.16
2113982.03 6032408.43 8.10
2113930.43 603241291 8.35
2113880.16 6032410.73  7.67
2113830.72 6032403.09 7.71
2113782.55 6032387.51 8.18
2113734.88 6032369.49 8.19
2113685.24 6032363.62 8.14
2113635.29 6032358.77 8.50
2113586.16 6032349.80 8.59
2113536.31 6032344.21 8.10
2113487.71 6032332.16  8.06
2113437.98 6032326.16  8.97
2113388.70 6032317.83 8.48
2113340.14 6032304.94 8.65
2113291.03 6032296.13 9.43
2113241.81 6032286.79 10.18
2113192.20 6032280.60 10.22
2113143.33  6032269.50 10.40
2113094.38 6032258.87 10.67
2113044.65 6032253.18 10.34
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22274
22275
22276
22277
22278
22279

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.

Sample Grid Control Points

Point #

22280
22281
22282
22283
22284
22285
22286
22287
22288
22289
22290
22291
22292
22293
22294
22295
22296
22297
22298
22299
22300
22301
22302
22303
22304
22305
22306
22307
22308
22309
22310

Sample Grid Control Points

Point #

22311
22312
22313
22314
22315
22316
22317
22318
22319
22320
22321
22322
22323
22324
22325
22327
22328
22329
22330
22332
22333
22334
22335

472588.53 1470874.25 7.86
472538.60 1470869.39 8.07
472489.32 1470860.81 8.60
472440.34 1470850.25 8.75
472390.12 1470847.56 8.32
472340.66 1470840.37 8.48
NAD27 NAD27 NGVD29
North East Elevation
47229116 1470832.72 8.96
472241.16 1470828.79 8.70
472190.54 1470829.13 9.01
472141.54 1470817.84 9.19
472090.59 1470819.82 9.53
472042.90 1470834.94 9.31
471998.88 1470859.53 9.26
471957.20 1470888.59 9.17
471915.73  1470917.02 9.03
471875.34  1470946.96 9.02
471834.97 1470976.82 9.12
471797.14 1471010.48 9.43
471784.22  1471058.84 8.62
471776.99 1471108.51 8.49
471777.35 1471159.15 8.54
471772.32 1471208.95 8.67
471764.88 1471258.47 8.63
471802.87 1471310.48 10.42
471795.51 1471359.99 9.78
471790.94 1471409.83 9.18
471786.28 1471459.55 9.57
471782.77 1471509.52 10.09
471778.31  1471559.31 9.98
471774.69 1471609.09 9.84
471769.68 1471658.93 9.83
471767.10 1471708.84 9.80
471765.24 1471758.92 10.78
471755.29 1471808.22 9.66
471754.93 1471858.43 10.37
471750.54 1471908.22 9.87
471747.48 1471958.10 10.01
NAD27 NAD27 NGVD29
North East Elevation
471744.07 1472008.08 10.15
471736.52 1472057.59 10.20
471732.06 1472107.30 9.63
471726.65 1472157.09 9.60
471721.05 1472206.72 10.21
47171929 1472256.77 10.26
471682.85 1472303.29 8.83
471674.88 1472352.62 8.63
471673.61  1472402.86 9.15
471669.55 147245274 9.35
471664.92 147250245 9.13
471661.81  1472552.40 8.81
471657.77 1472602.20 8.81
471654.65 1472652.20 9.06
471652.56 1472702.18 9.46
47164511  1472751.71 10.22
471627.55 1472800.32 10.98
475017.62 1478910.40 5.44
47494592 1479347.18 4.85
476184.41 1471370.24 8.30
47614220 147133243 8.92
476093.21 1471328.10 8.50
476044.95 1471327.05 7.95

21129896.08
2112946.15
2112896.87
2112847.90
2112797.67
2112748.21

NADS83
North
2112698.71
2112648.71
2112598.10
2112549.09
2112498.15
2112450.46
2112406.43
2112364.76
2112323.29
2112282.89
2112242.53
2112204.70
2112191.77
2112184.54
2112184.90
2112179.87
2112172.43
2112210.42
2112203.06
2112198.48
2112193.83
2112190.31
2112185.86
2112182.23
2112177.22
2112174.64
2112172.78
2112162.83
2112162.47
2112158.08
2112155.01

NADS83
North
2112151.60
2112144.05
2112139.59
2112134.19
2112128.59
2112126.82
2112090.38
2112082.41
2112081.14
2112077.07
2112072.45
2112069.34
2112065.29
2112062.17
2112060.08
2112052.63
2112035.07
2115425.00
2115353.29
2116591.93
2116549.72
2116500.73
2116452.47
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6032241.17
6032236.32
6032227.73
6032217.17
6032214.49
6032207.30

NAD83
East
6032199.65
6032195.71
6032196.06
6032184.77
6032186.74
6032201.86
6032226.45
6032255.51
6032283.94
6032313.88
6032343.74
6032377.40
6032425.76
6032475.43
6032526.07
6032575.86
6032625.39
6032677.39
6032726.91
6032776.75
6032826.47
6032876.43
6032926.23
6032976.00
6033025.84
6033075.75
6033125.83
6033175.13
6033225.34
6033275.13
6033325.01

NADS83
East
6033374.99
6033424.50
6033474.20
6033523.99
6033573.62
6033623.67
6033670.19
6033719.52
6033769.76
6033819.64
6033869.35
6033919.30
6033969.09
6034019.10
6034069.08
6034118.61
6034167.21
6040277.26
6040714.04
6032737.20
6032699.39
6032695.06
6032694.01

10.56
10.77
11.30
11.45
11.02
11.18

NAVD88

Elevation
11.66
11.40
11.71
11.89
12.23
12.01
11.96
11.87
11.73
11.72
11.82
12.13
11.32

NAVDS88
Elevation
12.85
12.90
12.33
12.30
12.91
12.96
11.53
11.33
11.85
12.05
11.83
11.51
11.51
11.76
12.16
12.92
13.68
8.14
7.55
11.00
11.62
11.20
10.65

GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT

Description
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT

Description
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
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22336
22337
22338
22339
22340
22341
22342
22343

COAST survVEYING, 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.

475992.55
475944.68
475894.97
475845.73
475795.79
475741.70
475695.46
476846.99

Sample Grid Control Points

Point #
22344
22345
22346
22347
22348
22349
22350
22351
22352
22353
22354
22355
22356
22357
22358
22359
22360
22361
22362
22363
22364
22365
22366
22367
22368
22369
22370
22371
22372
22373
22374

NAD27
North
473525.90
473475.93
473425.72
473378.47
473328.05
473129.27
473081.30
472082.21
472785.60
472638.05
472489.64
472440.37
472341.55
472189.86
471761.79
471758.73
471748.16
471754.85
471750.04
471738.48
471733.67
471726.72
471720.70
471717.94
471717.94
471704.41
471697.60
471699.27
471695.31
471704.52
471686.16

Sample Grid Control Points

Point #
22375
22376
22377
22378
22379
22380
22381
22382
22383
22384
22385
22386
22014a
22015a
22016a
22017a
22018a
22019a
22020a
22021a
22022a

NAD27
North
471686.53
471679.12
471652.90
471648.47
471641.64
471636.23
471600.56
476228.75
476192.01
476180.84
476166.08
476141.00
475187.58
474787 .44
474659.99
474560.62
474462.38
474361.42
474262.84
474164.99
474068.41

1471321.70 8.37
1471315.69 8.46
1471313.96 9.25
1471319.68 8.1
1471328.53 7.52
1471316.49 7.52
1471291.15 6.90
1471078.07 8.44
NAD27 NGVD29
East Elevation
1471033.63 479
1471026.86 5.04
1471020.80 4.91
1471008.32 5.36
1470997.79 5.25
1470972.16 4.70
1470961.89 512
1470944.10 6.15
1470908.89 7.99
1470881.79 8.33
1470858.56 8.44
1470847.13 8.57
1470835.60 8.65
1470825.71 9.12
1471308.23 8.79
1471357.04 8.56
1471404.73 6.87
1471457.59 9.07
1471505.86 8.78
1471570.20 8.07
1471653.33 8.76
1471706.40 9.24
1471753.65 8.85
1471802.58 9.36
1471848.88 9.80
1471898.90 10.02
1471944.34 9.28
1472006.02 9.32
1472045.27 8.59
1472095.55 9.03
1472144.30 8.38
NAD27 NGVD29
East Elevation
1472196.39 8.62
1472249.30 7.72
1472554.23 7.78
1472600.48 8.09
1472703.24 9.37
1472751.25 10.01
1472848.04 8.37
1474707 .62 7.47
1474818.16 8.13
1474851.76 7.70
1474899.55 7.83
1474981.72 7.92
1471256.55 7.42
1471254.05 5.32
1471248.95 6.54
1471239.85 6.97
1471218.91 11.82
1471221.03 13.86
1471201.85 10.23
1471178.80 10.22
1471149.10 9.20

2116400.07
2116352.19
2116302.49
2116253.25
2116203.31
2116149.22
2116102.98
2117254.50

NAD83
North
2113933.44
2113883.48
2113833.26
2113786.01
2113735.59
2113536.82
2113488.84
2113389.76
2113193.15
2113045.60
2112897.19
2112847.92
2112749.10
2112597.41
2112169.34
2112166.27
2112155.71
2112162.40
2112157.58
2112146.02
2112141.22
2112134.26
2112128.24
2112125.48
2112125.48
2112111.94
2112105.13
2112106.80
2112102.85
2112112.06
2112093.69

NADS3
North
2112094.06
2112086.65
2112060.43
2112055.99
2112049.16
2112043.76
2112008.09
2116636.21
2116599.47
2116588.29
2116573.53
2116548.45
2115595.11
2115194.97
2115067.52
2114968.15
2114869.91
2114768.95
2114670.37
2114572.52
2114475.94
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6032688.66
6032682.65
6032680.91
6032686.63
6032695.49
6032683.45
6032658.11
6032445.04

NAD83
East
6032400.57
6032393.79
6032387.73
6032375.25
6032364.72
6032339.10
6032328.82
6032311.03
6032275.82
6032248.72
6032225.49
6032214.06
6032202.53
6032192.63
6032675.14
6032723.95
6032771.64
6032824.50
6032872.77
6032937.11
6033020.24
6033073.31
6033120.56
6033169.49
6033215.78
6033265.80
6033311.25
6033372.93
6033412.18
6033462.45
6033511.20

NADS83
East
6033563.29
6033616.20
6033921.13
6033967.38
6034070.14
6034118.15
6034214.94
6036074.54
6036185.08
6036218.67
6036266.47
6036348.64
6032623.49
6032621.00
6032615.89
6032606.79
6032585.85
6032587.97
6032568.79
6032545.74
6032516.04

11.07
11.16
11.95
10.81
10.22
10.22
9.60

11.14

NAVDS88
Eilevation

7.49

7.74

7.61

8.06

7.95

7.40

7.82

8.85

10.69
11.03
11.14
11.27
11.35
11.82
11.49
11.26
9.57

1.77
11.48
10.77
11.46
11.94
11.55
12.06
12.50
12.72
11.98
12.02
11.29
11.73
11.08

NAVDS88
Elevation
11.32
10.42
10.48
10.79
12.07
12.71
11.07
10.17
10.83
10.40
10.53
10.62
10.12
8.02
9.24
9.67
14.52
16.56
12.93
12.92
11.90

GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT

Description
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT

Description
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT
GRID CPT



22023a
22024a
22025a
22026a
22027a
22028a
22029a
22030a
22031a
22032a

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.

474060.97
473767.37
473668.65
473372.90
473274.24
472978.91
472880.46
472584.28
472485.68
472190.12

Sample Grid Control Points

Point #
22033a
22034a
22035a
22036a
22037a
22038a
22039a
22040a
22041a
22042a
22043a
22044a
22045a
22046a
22047a
22048a
22049a
22050a
22051a
22052a
22053a
22061a
22062a
22063a

NAD27
North
472090.14
471862.64
471830.68
471803.85
471796.82
471776.63
471764.63
471737.62
471731.38
471708.42
471698.10
475360.88
475459.53
475660.23
475743.86
476043.81
476143.61
476443.68
476539.50
476776.12
476872.42
476823.49
476888.85
476960.40

1471214.82 15.47
1471152.95 14.35
1471136.78 14.94
1471086.34 14.87
1471069.82 15.10
1471017.13 13.65
1470999.94 13.90
1470951.82 16.53
1470934.82 16.51
1470883.49 16.36
NAD27 NGVD29
East Elevation
1470887.09 16.97
1471082.66 17.02
1471177.51 16.65
1471476.34 15.97
1471576.08 16.38
1471875.44 17.19
1471974.77 16.74
1472273.73 16.86
1472373.43 17.47
1472672.58 17.47
1472771.97 13.81
1471255.41 6.46
1471262.33 6.50
1471250.88 10.30
1471305.69 11.67
1471297.88 18.39
1471291.89 17.61
1471296.66 8.75
1471268.00 8.16
1471100.09 9.24
1471073.31 9.36
1473284.61 7.61
1473067.58 7.86
1472829.74 8.43

2114468.51 6032581.76 18.17
211417491 6032519.89 17.05
2114076.19 6032503.71 17.64
211378045 603245327 17.57
2113681.79 6032436.76  17.80
2113386.46 6032384.06 16.35
2113288.00 6032366.87 16.60
2112991.83 6032318.74 19.23
2112893.23 6032301.74 19.21
2112597.67 6032250.42 19.06
NAD83 NADS83 NAVDS88
North East Elevation
2112497.70 6032254.01 19.67
2112270.19 6032449.58 19.72
2112238.23 603254442 19.35
211221140 6032843.25 18.67
2112204.36  6032943.00 19.08
2112184.17 6033242.35 19.89
211217217 6033341.67 19.44
2112145.15 6033640.64 19.56
2112138.91 6033740.34 20.17
2112115.95 6034039.48 20.17
2112105.62 6034138.87 16.51
2115768.40 6032622.36 9.16
2115867.06 6032629.28 9.20
2116067.75 6032617.83 13.00
2116151.38 6032672.65 14.37
2116451.33 6032664.83 21.09
2116551.13 6032658.85 20.31
2116851.20 6032663.62 11.45
2116947.01 6032634.96 10.86
2117183.64 6032467.06 11.94
2117279.94 6032440.28 12.06
2117230.96 6034651.56 10.31
2117296.33 6034434.53 10.56
2117367.89 603419669 11.13

Page 10 of 11

GRID CPT
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GRID CPT
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GRID CPT
GRID CPT
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GRID CPT
GRID CPT
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GRID CPT
GRID CPT
GRID CPT
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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.

Horizontal control is based on NGS monument "MAIN/ALT™ (PID = HT0880) located at the northwest
corner of Main Street and Atlantic Avenue in the City of Alameda. Coordinates are based on the
Califrornia Coordinate System (CCS) Zone lll, and given in both NAD 27 and NAD83. The NAD27 value for
"Main/Atl" was derived from the NADCON conversion of the published NAD83 coordinates.

Elevations are based on the NGS monument "MAIN ALT" (PID = HT0880), a NGS horizontal control
disk stamped "MAIN ALT 1947" set in a 6" by 6" concrete post, 1.2' below an 8" cast iron monument
cover, in the northwest comer of the intersection of Main Street and Atlantic Avenue.

Elev. = 6.69 Feet (NGVD 29) and Elev.=9.39 Feet (NAVDS88).

NAD27 NAD27 NGVD29 NADS83 NAD83 NAVDS88
Point # North East Elevation North East Elevation
MAIN/ALT 471068.97 1482604.56 6.69 2111476.32 6043971.33  9.39

Prepared by me or under my direct supervision
this 20th day of December, 2006.

Original Signed by Ruel dei Castillo
RUEL DEL CASTILLO, PLS 4212
REGISTRATION EXPIRES 6/30/08
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FCRF-001
Static Measurement Techniques
and Data Interpretation
September 06, 2006

LARADS Scanning
(vehicle-based)

Secfi(;h 544, 1

(

APPENDIX B

FIELD CHANGE REQUESTS

Paragraph, 1* sentence
Revise “One-minute stationary readings will be taken at a
distance of approximately “...” to “Ten-second stationary
readings will be taken at a distance of approximately 6”...”

Section 7.3.1, 3" Paragraph, 1* sentence

Revise “Due to access restrictions, the vehicle-based LARADS
will not be used along the shorelines of IR Sites 1, 2 and 32 or
the former Radiological Shack area.” to “Due to access
restrictions, the vehicle-based LARADS may not be used along
the shorelines of IR Sites 1, 2 and 32 or the former Radiological
Shack area.”

Page 1 of 3

Text is contradictory to other sections of the Work Plan that call
out ten-second stationary readings. Text will be changed to
correct.

Use of vehicle-based LARADS may be used on a limited basis
along the shorelines of IR Sites 1, 2 and 32 or the former
Radiological Shack area if access permits

FCRF-002
Vegetation Clearance
September 19, 2006

Section 11.2, Vegetation Clearance, 3™ Paragraph, 2™
sentence

Add the following sentence “Clearance of large debris and
vegetation using heavy equipment may be required along areas
of coastal margin In the event manlift access for shoreline static
surveys is restricted.”

Section 2.1, Vegetation Clearance, 4t Paragraph, 2m
sentence

Add the following sentence “Clearance of large debris and
vegetation using heavy equipment may be required along areas
of coastal margin In the event manlift access for shoreline static
surveys is restricted.

Debris and vegetation along the coastal margin of IR Site 2
prohibit safe access by manlift to shoreline areas at IR Site 2 that
require static surveys in accordance with the Final Radiological
Survey Work Plan. Heavy equipment will be necessary to clear
large debris and vegetation along these areas of coastal margin.

Appendix B-FCR R1.doc

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-2201-0008-0001

CTO No. 0008, 09/28/07




Page 2 of 3
APPENDIX B

FIELD CHANGE REQUESTS

FCRF-003 Work plan calls for shoreline 10’ static measurements out to Section 7.3.3, 1* Paragraph, 2nd sentence
Section 7.3.3. Static Surveys Mean Low Tide. This will create substantial cost\schedule Revise “A 10-foot by 10-foot grid will be established along the
Spetember 20, 2006 impacts as the farthest shoreline rip-rap locations plotted ona 10° shoreline from the end of the previous survey to the mean low

by 10’ positioning grid will be below water at certain times of tide elevation. “...to “A 10-foot by 10-foot grid will be

the day in accordance with Alameda tidal projections. The Nal ~ €stablished along the shoreline from the end of the previous
detector capsule used on the manlift would be required to be survey to the interface of the shoreline rip-rap with waters edge.”
submerged under the waterline dependent on the mean low tide

elevation at certain times of the survey work day. Gamma

attenuation by the sea water would require two separate data sets

for shoreline areas specific to data acquired above water and a

data set for below water surface.

FCRF-004 Section 7.1 Identification of Reference Areas Add the additional sentence following 2™ paragraph, 1%
Identification of Reference “Shoreline rip-rap within the boundaries of IR Sites 1,2 and 32 sentence:
Areas were built from varying natural and man-made materials (i.e.

Background Reference Areas and Instrument Reading Locations,
will be as-built to document any additional shoreline background
reference areas for the final project survey report following
completion of fieldwork.

September 27, 2006 concrete, granite, basalt, asphalt). Due to the heterogenous
nature of the material, selection of additional shoreline
background reference areas may be required to obtain
representative background level measurements. Any additional
reference areas will be established in collaboration with the DON

~prior to collecting background level data.”

. nd st
FCRF-005 To address comments received from DHS and to evaluate Section 7.1, 2™ Paragraph 1" sentence .
Section 7.3.3 Static Surveys  effectiveness of rip-rap shielding. Add the additional text to end of the section:
October 30, 2006

“Place a *’Cs sealed check source in an area of rip-rap and
collect 10-second static measurements, within six inches of the
shoreline (e.g., rip-rap) using the Nal detector at one foot
intervals to a distance of 10 feet away from the check source.
Measures will be taken to ensure that the source is retrieved from
the rip-rap.”

Appendix B-FCR R1.doc Radiological Characterization Survey Report
Radiological Survey at IR Site 32 and

the Shorelines of IR Sites 1 and 2

Alameda Pgint, Alameda, California

DG 3D-2201-0008-0001
No. 0008, 09/28/07
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Page 3 of 3
APPENDIX B

FIELD CHANGE REQUESTS

FCRF-006 To address use of the specific gamma spectroscopy system Replace Appendix D-1, SOP -1 Gamma Spectroscopy System in

Appendix D-1, SOP -1 Gamma provided in accordance with the CTO 008 radiological survey the Final Survey Radiological Work Plan with Ebetline Services
Spe ctrosc,opy 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
Final Radiological Section Section 5.1 Analytical Methods, Water Samples, with (for waste characterization purposes), first bullet from
Work Plan, Appendix B replacement of EPA Method 901.1 is with Method 903.1 asthe ¢ “Gamma spectroscopy by EPA Method 901.1 or equivalent”
. 2 . method that should be used for confirmatory analysis for radium t
Final Sampling and Analysis . N 0
Plan. Section 5.1 in decontamination water. ) . .
’ : e “Gamma spectroscopy by EPA Method 903.1 or equivalent

February 12, 2007

Notes:

AHA — Activity Hazard Analysis

ATV - all-terrain vehicle

FCRF - Field Change Request Form

IR — Installation Restoration

LARADS - Laser-assisted Ranging and Data System
mm — millimeter

Nal - sodium iodine

SOP - standard operating procedure

TtEC- Tetra Tech EC, Inc.

Appendix B-FCR R1.doc 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-2201-0008-0001

CTO No. 0008, 09/28/07
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APPENDIX C

UXO WAIVER OF EXPLOSIVE SAFETY SUBMISSION

220100080001 SurveyReport.doc

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-2201-0008-0001
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DEPARTMENT OF THE NAVY

NAVAL ORDNANCE SAFETY & SECURITY ACTIVITY

FARRAGUT HALL BLDG D-323
23 STRAUSS AVENUE
INDIAN HEAD MD 20840-5555
8020
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

1. 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 (UX0O) technician support as a 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 (1) of
reference (b).



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.
Lot Uty

PAMELA G. CLEMENTS
By direction

Copy to:
CNO (N411; N45C)
NOSSA ESSOPAC (NSP)



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 submitted:

MRS /MRA
identifiex:
(activity, City
and State)

POC name and
activity:

Site history:
(briefly describe
past site use;
discuss why MEC
are known oOr
suspected to be
present)

MEC encountered or
believed to be
present: identify
quantity, type/
nomenclature, and
condition)

Proposed
operation:
(describe on-call
construction
support or anomaly
avoidance
activities;
identify if
operation is
encumbered by
existing ESQD arc)

[ 19 April, 2006 | Supporting [ TewatechEC, inc.
EOD unit 1230 Columbia Street, Suite
IR Sites 1 and 2, (former) and/or UXO | 500, SanDiego, CA 92110
Naval Air Station contractor: | POC: Lance Humphrey; 619-

Alameda, Alameda, CA 471-3519

619-532-0953 (tel)

Ms. Claudia Richardson POC phone,

Base Realignment and fax, e- 619-532-0985 (fax)
Closure Program mail: Claudia.richardson.ctr@navy.mil.

Management Office West

The IR Site 1 landfill was used as a solid waste disposal site between 1943 and 1956, and
anecdotal information indicates that fired 20mm projectiles from aircraft gun testing were
buried near the small arms range on the site. A live, 20mm projectile was encountered
near the small amms range during a radiological survey in 1998, and a later emergency
removal action recovered 335 high-explosive-filled 20mm projectiles, and over 14,000 inert
target practice (TP) rounds. Over 300 additional TP rounds have been located during
subsequent projects on IR Site 1, and a burial pit containing those rounds is known to exist
on the northwestern side of the small arms range backstop berm. IR Site 2 was used as a
landfill between 1852 and 1978 and inert ordnance was reported to have been buried
there. A Time Critical Removal Action of an identified “Area of Concemn” within IR Site 2 in
2002 recovered nearly 9,000 -20mm TP rounds and an inert AT/AP landmine.

Since the completion of the IR Site 1 emergency removal action in 1998, only 20mm TP
projectiles (MS9 typical) have been encountered (over 300 of them in about 3 visits to the
site). All were recovered in the area immediately northwest of the small arms range
backstop berm that is situated on the western coastiine of the site. Based on the history of
the site, anticipate 10 - 50, 20mm TP rounds will be present on the ground surface in that
area. No additional MPPEH of any type has been found in IR Site 2 since the compietion
of the removal action there and none is anticipated to be encountered.

Planned activities include the vegetation removal and radiological survey of the shoreline
on both sites, and some soil sampling (to a depth of 20 inches) at various locations within
the sites. A surface search of the small amms range berm is planned to remove 20mm TP
projectiles that are anticipated to exist there, followed by a 100% visual inspection of the
items by 2 UXO Technicians to certify and verify their explosive safety status as “Safe”, and
their explosives contamination category as 5X. Proper attestation and chain of custody
documents will be established and maintained in the project files until the completion of
additional intrusive work on IR Site 1 planned to begin in October 2006. An Explosives
Safety Submission will be prepared for that work. Anomaly avoidance procedures will be
employed for the soil sampie collection to ensure no subterranean metal exists in the areas
pianned for sample removal.

Enclosure (2)




NOSSAINST 8020.15A

. Risk Assessment A Risk Assessment Code (RAC) of 5, (Negligible), is assigned, based on the 20mm TP
Code from page 2: ! projectile as the Munition with the Greatest Fragmentation Distance (MGFD), a Mishap
Probability Code of D, (Unlikely to Occur) and a Hazard Severity Code of IV, (Presents a
Minimal Threat).

Risk/hazard assessment. All Navy activities must incorporate
the principles of operational risk management into all phases of
planning, operations, and training.?’ 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.

Mighap Probability’
A
I 1
Hazard Ix 1
Severity® IIT 2
Iv 3
Mishap Probability’: Hazard Severity': Risk Assessment Codes:
A Likely to occur I May cause death 1 Critical }-High
immediately II May cause severe 2 Serious
B Probably will occur injury 3 Moderate
in time IIT 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:
o Fax: 301-744-6749 (DSN 354);

' Note: NOSSA will only consider determining that an ESS is not required when
the Risk Assessment Codes are 4 (minor) or 5 (negligible).

? See OPNAVINST 3500.39A, Operational Risk Management.

3 »Mishap Probability” is the probability that a hazard will result in a
mishap or loss, based on an assessment of such factors as location exposure,
affected populations, experience, or previously established statigtical
information.

4 “Hazard Severity” is an assessment of the worst credible conseqguence 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, congider the
munitions and fuzing type and configuration, and its armed/unarmed status.

2 Enclosure (2)
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¢ E-mail: (call 301-744-4450 for e-mail address);
e Mail: COMMANDING OFFICER
NAVAL ORDNANCE SAFETY AND SECURITY ACTIVITY
ATTN: CODE N53
23 STRAUSS AVE, BLDG D327
INDIAN HEAD, MD 20640-5555

Enclosure (2)
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2000
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TETRATECH £C, INC.

INTEROFFICE CORRESPONDENCE

TO: Abram Eloskof, PjM CTO 008, RAC IV
FROM: Ken Hashagen, Senior TtEC Biologist
DATE: April 6, 2006

SUBJECT: Initial Biological Survey, Shoreline of IR Sites 1 and 2, IR Site 32 and the former
Radiological Shack 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 was conducted as a wandering transect, as opposed to a formal transect with a
certain length and/or width. 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 biological activity. Jennifer Dessort, TTECI, took photos of each nest found.

Observations
Area 32 — Area 32 was characterized by short grass, indispersed with clumps of ice plant. Two

active Canada Goose nests were found. One was slightly outside Area 32, but right next to the
road accessing the site. A Black Phoebe nest was found in a small concrete block building on
the site. Other paired Canada Geese were on the site but had not yet begun to nest.

Area IR 1 — Area IR 1 was characterized by a rocky shoreline, extensive clumps of ice plant,
and storm debris. Several active Canada Goose nests were found in Area IR 1, on the
shoreline, in clumps of ice plant. Eggs ranged from 4 to 8 eggs per nest. Black Phoebes and
Barn Swallows had built nests inside the two small buildings on the site. Goose nests were
located in the ice plant, adjacent to the water. No nests were found in the trees or shrubs at this
time; nesting has occurred in these areas in previous years.

Area IR 2 — Area IR 2 was characterized by 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

also found in Area IR 2.

Tetra Tech EC, Inc.
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, although Western
Gulls and Killdeer have nested in this area in the past.

The large trees near the entry gate and the location of the former Radiological Shack 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 incubates the 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.

Western Gulls lay 1 to 6 eggs and incubate them for 25 to 32 days. Young stay around the nest
site for an additional 29 to 32 days.

House Finch lay 2 to 6 eggs and incubate them for 12 to 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 survey areas.

Large, feral rabbits and black-tailed jack rabbits are also found on the site. Ground squirrels
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 should be 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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E LABORATORIES, INC.

Date of Report: 12/08/2006

Lynn Jefferson

Tetra Tech

1940 E. Deere Ave. Suite- 200
Santa Ana, CA 92605

RE: Rad Survey
BC Lab Number: 0612230

Enclosed are the results of analyses for samples received by the laboratory on 11/21/06 11:00. If you have any
questions concerning this report, please fee! free to contact me.

Sincerely,

Wy Yo

Contact Persch: Molly Meyers © Authorized Signature
Client Service Rep

Al results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation,, detachment or third party interpretation.

4100 Atlas Court « Bakersfield, CA 93308 « (661) 327-491% » FAX (661) 327-1918 « www.bclabs.com
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E 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

Laboratory / Client Sample Cross Reference

Laboratory  Client Sample Information '

0612230-01 COC Number: 28865 Receive Date:  11/21/06 11:00
Project Number: - Sampling Date: 11/18/06 14:22
Sampling Location: - Sample Depth: —
Sampling Point: 08-ST-019 Sample Matrix: Water
Sampled By: J. Dessort

0612230-02 COC Number: 28865 Recoive Date:  11/21/06 11:00
Project Number: — Sampling Date: 11/18/06 14:34
Sampling Location: - Sample Depth: -—
Sampling Point: 08-ST-020 Sample Matrix: Water
Sampled By: J. Dessort

0612230-03 COC Number: 28865 Receive Date:  11/21/06 11:00
Project Number: -~ Sampling Date: 11/18/06 14:38
Sampling Location: —- Sample Depth: -
Sampling Point: 08-ST-021 Sample Matrix: Water
Sampled By: J. Dessort

0612230-04 COC Number: 28865 Receive Date:  11/21/06 11:00
Project Number: - Sampling Date: 11/18/06 14:47
Sampling Location: - Sample Depth: -
Sampling Point: 08-ST-022 Sample Matrix: Water
Sampled By: J. Dessort

0612230-05 COC Number: 28865 Receive Date:  11/21/06 11:00
Project Number: - Sampling Date: 11/18/06 14:55
Sampling Location: -~ Sample Depth: -
Sampling Point: 08-ST-023 Sample Matrix: Water
Sampled By: J. Dessort

]
BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this teport are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes 2o responsibility for report alteration, separation,, detachment or third party interpretation.
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E LABORATORIES, INC.

(

Tetra Tech

1940 E. Deere Ave. Suite 200

Santa Ana CA, 92605

Project: Rad Survey
Project Number: Rad Survey
Project Manager: Lynn Jefferson

Reported:

12/08/06 16:23

Volatile Organic Analysis (EPA Method 8260)

BCL Sample ID: 0612230-01 [Client Sample Name: 08-ST-019, 11/18/2006 2:22:00PM, J. Dessort

Prep Run Instru- QcC mMB Lab
Constituent Result Units PQL MDL Method Date Date/Time  Analyst mentID Dilution BatchID Bias Quals
Benzene ND wl 50 EPA-8260 12004/06 12/04/06 17:36 TLF  MSV4 10  BPLO0B2  ND s05
Bromobenzene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPLO0B2 ND  SO05
Bromochloromethane ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:38 TLF  MS-V4 10  BPLO0B2  ND 505
Bromadichloromethane ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLOOBZ  ND
Bromoform ND ugiL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-v4 10  BPLO0B2  ND
Bromomethane ND uglL 10 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPL00B2  ND
n-Butylbenzene ND ugl 50 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPLO0B2  ND
sec-Butylbenzene ND ug/L 50 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-v4 10  BPLO0B2Z  ND
tert-Butylbenzene ND  ugh 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPL00SB2  ND
Carbon tetrachloride ND ugiL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0S2  ND
Chiorobenzene ND uglt 5.0 EPA-8260 12/04/06 12/04/06 17:356 TLF  MS-V4 10  BPLO0B2  ND
Chlaroethane ND ol 5.0 EPA-B260 12/04/06 1200406 17:36 TLF  MS-V4 10  BPLO0B2  ND
Chloroform ND uglL 50 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPLO0B2  ND
Chloromethane ND ug/l. 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-v4 10 BPLOOBZ ND
2-Chlorotoluene ND uglL 50 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0SB2  ND
4-Chlorotoluene ND ugl 5.0 EPA-B260 12004006 1204/06 17:36 TLF  MSV4 10  BPLODS2  ND
Dibromochloromethane ND uglL 5.0 EPAB260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0S2  ND 505
1,2-Dibromo-3-chloropropane ND ugll 10 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO082  ND  S05
1,2-Dibromoethane ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPLO082  ND  S05
Dibromomethane " ND ugiL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLOOB2  ND  SO06
1,2-Dichlorobenzene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0BZ  ND  S05
1,3-Dichlorobenzene ND uglhL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPL008B2  ND S05
1,4-Dichlorobenzene N ug/L 5.0 EPA-8260 12004106 1200406 17:36 TLF  MSV4 10  BPLO0B2Z  ND  S05

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report arc for the exclusive use of the submitting party. BC Laboratories, Inc. 2ssumes 1o responsibility for report alteration, separation,, detachment or third party interpretation.
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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

Volatile Organic Analysis (EPA Method 8260)

BCL Sample ID: 0612230-01 | Client Sample Name: 08- ST-019 11/18/2006 2:22:00PM, J. Dessort

d Prep Run Instru- QC MB
Constituent Result Units PQL MDL Method Date Date/Time  Apalyst mentID Dilution BatchID Bias
Dichlorodifluoromethane ND ugiL 50 EPA-8260 12/04/06 12/04/06 17:38 TLF  MSV4 10  BPLO082  ND
1,1-Dichloroethane ND uglL 50 EPA-8260 12/04/06 12/04/08 17:38 TLF  MSV4 10  BPLO0BZ  ND
1,2-Dichloroethane ND ugil. 50 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0S2  ND
i1-uicmoroethene ND ugl. 50 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0B2Z  ND
cis-1,2-Dichloroethene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0B2  ND
trans-1,2-Dichlorosthene ND ug/L 50 - EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10 BPLODEZ  ND
1,2-Dichloropropane ___ND ug/t. 50 | EPA-B260 12/04/06 12/04/06 17:36 TLF  MS-V4 .10 BPLO082 ND
13 Dichioropropane __ ND ugiL 5.0 EPA-8260 12/04/06 12004/06 17:36 TLF  MSv4 10  BPLO0B2  ND
2,2-Dichloropropane B ND ug/L 5.0 EPA-B260 12/04/06 12/04/06 17:36 TLF  MS-V4 10 BPL0082 ND - so¢
1,1-Dichloropropene ND ug/l. 50 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10 BPL0082 ND
cis-1,3-Dichloropropene ND ug/L 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-v4 10 BPL0082 ND
trans-1,3-Dichloropropene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0B2  ND
Ethylbenzene ND ug/l 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO082  ND
Hexachlorobutadiene ND . ugil 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLOOB2  ND
Isopropylbenzene o ND uglL 5.0 EPA-B260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPL00S2  ND
p-Isopropyltoluene ND ug/l 5.0 EPA-8260 12/04/06 12/04/08 17:36 TLF  MSV4 10 BPLO0B2 ND
Methylene chioride ND uglL 10 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0SB2  ND ‘
Methyl t-buty! ether  ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPLO0B2  ND 805
Naphthalene ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO0B2  ND
n-Propylbenzene ND ugiL 5.0 EPA-8260 12/04106 12/04/06 17:36 TLF  MS-v4 10  BPLO0S2  ND
Styrene ND ug/l. 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPLO082  ND
1,1,1,2-Tetrachloroethane ND ugit 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPL0O0S2  ND
1,1,2,2-Tetrachloroethane ND ugiL 5.0 EPA-B260 12/04/06 12/04/06 17:36 TLF  MS-v4 10  BPL00B2  ND

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain aof custody document. This analytical report must be reproduced in its entirety.
Al results listed in this report are for the exclusive use of the submitting party, BC Laboratorics, Inc. assumes no responsibility for report alteration, separation,, detachment or third party interpretation.
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E LABORATORIES, INC.

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

Project: Rad Survey
Project Number: Rad Survey
Project Manager: Lynn Jefferson

Reported:

12/08/06 16:23

Volatile Organic Analysis (EPA Method 8260)

BCL Sample ID: 0612230-01

[ Client Sample Name: 08-ST-019, 11/18/2006 2:2

2:00PM, J. Dessort

Prep Run Instru- ac ™MB a6
Constituent Result Units PQL: MDL Method Date Date/Time  Analyst mentID Dilution BatchID Bias Quals
Tetrachloroethene ND ugll. 50 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPLO0B2  ND 505
Toluene ND ugh. 50 EPA-8260 12/04/06 12/04/06 17:35 TLF  MS-V4 10  BPLO0B2  ND S05
1,2.3-Trichlorobenzene ND ugl 50 EPA-8260 12/04/06 12/04/06 17:38 TLF  MS-v4 10  BPLO0B2Z  ND  S05
1,24-Trichlorobenzens ND uglL 50 . EPA-8260 12/04/06 12/04/06 17:38 TLF  MS-V4 10  BPLO082  ND  S05
11,1-Trichloroethane ND uglt 5.0 EPA-B260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPLO0S82  ND  S05
1..2-Trichioroethane ND uglt 5.0 EPA-8260 12/04/06 12/04/06 17:38 TLF  MS-V4 10  BPL0082 ND  S05
Trichioroethene ND uglt 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-v4 10  BPLO082 ND  SO5
Trchlorofluoromethane ND ugh 50 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPL0O0BZ  ND s05
1,2,3Trichloropropane ND uglL 10 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPLO0BZ  ND 505
1,1,2-Trichloro-1,2,2-triflucraethane ND ug/l 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF MS-v4 10 BPL0O0B2 ND 805 )
1,2,4-Trimethylbenzene ND ugiL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10  BPL0082  ND 05
1,3,5-Trimethylbenzene ND ugiL 5.0 EPA-8260 12/04/08 12/04/06 17:36 TLF  MSV4 40  BPLO0B2  ND s05
Vinyl chloride ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10  BPLODS2  ND 505
Total Xylenes ND ug/L 10 EPA-B260 12/04/06 12/04/06 17:38 TLF  MS-V4 10  BPLO0S2  ND 505
p- & m-Xylenes ND uglL 5.0 EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-v4 10  BPLO0S2  ND sos
aXernen - “ ND uglt 5.0 EPA-G260 12/04/06 12004106 17:36 TLF  MSV4 10 BPLOOS2 ND 805
1,2-Dichloroethane-d4 (Surrogate) 117 %  76-114 (LCL-UCL) EPA-8260 12/04/06 12/04/06 17:36 TLF _ MSV4 10  BPLO0S2 TS0
Toluene-d8 (Surrogate) 100 %  88-110 (LCL-UCL) EPA-8260 12/04/06 12/04/06 17:36 TLF  MSV4 10 BPLOOB2 .
4-Bromofiuorobenzene (Surrogate) 89.5 %  86-115 (LCL-UCL) EPA-8260 12/04/06 12/04/06 17:36 TLF  MS-V4 10 BPLO0G2

BC Laboratories

The resulis in this report ‘,appIy to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Al results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation,, detachment or third party interpretation.
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E 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)

BCL Sample ID: 0612230-02 | Client Sample Name: 08-ST-020, 11/18/2006 2:34:00PM, J. Dessort _

! Prep Run Instru- Qc mMB Lab
Constituent Result Units PQL MDL Method . Date DatefTime  Analyst mentID Dilution BatchID Bias Quals
Acenaphthene ND ugl. 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND A11
Acenaphthylene ND uglL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678 ND A1l
Aldrin ND ugl. 40 EPA-8270C 11/22/06 11/28/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
Aniline ND ugiL 100 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND AN
Anthracene B ND ugiL 40 : EPA-8270C 11/22/06 11/20/06 22:07 SKC MS-B1 20  BPK1678  ND ATt
Benzidne @~ ND ugiL 400 EPA-B270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678 ND A1l
Benzo[ajanthracene " ND ugiL 40 EPA-B270C 11/22/06 11/20/06 22:07 SKC  MsS-B1 20  BPKI678 ND  A11
Benzo{b]fluoranthene ND ug/l 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND T a1t
Benzo[k]fluoranthene ND ugiL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPKi678 ND A1
Benzolalpyrene ND ug/L 40 EPA-B270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678 ND A1
Benzo[g,h,ijperylene ' ND uglL 40 EPA-B270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678 ND A1, Vil
Benzoicacid ND ught 200 | EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20 - BPK1678 ND A1
Benzylalcohot  ND ugi. 40 EPA-B270C 11/22/06 11/20/06 22:07 SKC  MSB1 20  BPK1678 ND  A11
Benzylbutylphthalaste ~~ ND ug/L 40 EPA-8270C 14/22/06 11/29/06 22:07 SKC  MS-B1 20  BPKi678  ND A1
aphaBHC 'ND ugl. 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678 ND  ATf1
beta-BHC ) ND ug/L 40 | EPA-B270C 11/22/06 11/29/06 22:07 SKC MSB1 20  BPK16T8  ND  AY1
delta-BHC ND ugl. 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND A11, V11
gamma-BHC (Lindane) ND ught 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678 ND  A11
bis(2-Chlofoethoxy)methane ND ugh 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC MS-B1 20  BPK1678 ND  A1%
bis(2-Chloroethyl) ether ND ug/l. 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC MS-B1 20  BPK1678 ND  A11
bis(2-Chloroiscpropyljether ND ug/L 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND A1
bis(2-Ethylhexylphthalate ND ugh 100 . EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND Al
4-Bromophenyl phenyl ether ND w40 - EPA-8270C 11/22/06_11/29/06 2207 SKC MSB1 20  BPKi678 ND Al

]

BC Laboratories The resulls in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical repart must be reproduced in its entirety,

All results listed in this report are for the exclusive use of the submitting pasty. BC Laboratories, Inc. assumes no responsibility for report alteration, separation,, detachment or third party interpretation.
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E LABORATORIES, INC.

(

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

Project: Rad Survey
Project Number: Rad Survey
Project Manager: Lynn Jefferson

Reported:

12/08/06 16:23

Base Neutral and Acid Extractables Organic Analysis (EPA Method 8270C)

BCL Sample ID: 0612230-02 I Client Sample Name: 08-ST-020, 11/18/2006 2:3

4:00PM, J. Dessort

Prep Run instru- Qc MB Lab
Constituent Resuit Units PQL ' MDL Method Date DatefTime  Analyst mentiD Dilution BatchID Blas Quals
4-Chloroaniline ND ugiL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND A11
2-Chioronaphthalene ND uglL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND A1
4-Chioropheny| phenyl ether ND ugit 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND At1
Chrysene ND ugit 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
4,4-D0D " ND ug/t 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678 ND  A11
44DDE S ND ugiL 60 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678 ND  A11
4,4-DDT o ND uglL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND A1
Dibenzofa, hanthracene ND gl 60 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND A11, V11
Dibenzofuran ND uglL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
1,2-Dichlorobenzene ND ugit 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MSB1 20  BPK1678  ND A1l
1,3-Dichlorobenzene ND ugiL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
14-Dichiorobenzene ND g/t 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20 BPKi678  ND A1
3,3-Dichlorobenzidine ND uglL 200 | EPA-B270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678 ND  A#1
Dieldrin TN wll 60 ""TEPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20 BPK1678 ND  AM1
Diethyl phthalaste 68 uglL 40 EPA-B270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
Dimethyl phthalaste ~~ ND ugll 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20 "'_B#ki'sjemw ND A1
Di-n-butyl phthalate B ND ugit 40 EPA-8270C 11/22/08 11/29/06 22:07 SKC  MS-B1 20  BPK1678 ND
2,4-Dinifrotoluene ND ug/L 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND
2,6-Dinitrotoluene ND ug/L 40 EPA-8270C 11/22/08 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND
Di-n-octyl phthalate ND ug/L 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MSB1 20 BPK1678  ND
1,2-Diphenylhydrazine ND uglL 40 - EPA-B270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND
Endosulfan | ‘ ND ugiL 200 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND
Endosufant ND ugiL 200 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND

. : '

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document, This analytical report must be reproduced in its entirety.

All resulis listed in this report are for the exclusive use of the submitting party. BC Laboratorics, Inc. assumes nio responsibility for report alteration, scparation,, detachment or third party interpretation.
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E 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 Extréctables Organic Analysis (EPA Method 8270C)

BCL Sample ID: 0612230-02 | Client Sample Name: OS-ST-OZO 11/18/2006 2:34:00PM, J. Dessort

_ Prep Run Tnstru- Qc ME Lab
Constituent Result Units PQL MDL Method  Date Date/Time  Analyst mentiD Dilution BatchID Bias Quals
Endosulfan sulfate ND ugiL 60 EPA-8270C 11/22/06 11/20/06 22:07 SKC MS-B1 20  BPK1678  ND A11

gin o ND ugiL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND A1l
Endrin aldehyde [ N Ry 200 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPKi678 ND A1
Fluoranthene N ND ugiL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND At
Fluorene ND uglL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
Heptachior ND ugl. 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
Heptachlor epoxide ND ugll 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND  A11
Hexachiorobenzene ND gl 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPKi678  ND A1l
Hexachiorobutadiene ND uglt 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPKi678  ND A1
Hexachlorocyclopentadiene ND ugit 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND A11
Hexachloroethane ND ugiL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC MS-B1 20  BPK1678  ND VST
ene Y ugiL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND A11 vn
Isophorone - ND  uglt 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
2-Methylnaphthalene " ND uglt 40 EPA-8270C 11/22/06 11/20/08 22:07 SKC  MS-B1 20  BPK1678  ND  Alt
Naphthalene ND ugiL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MSB1 20  BPK1678  ND ATt
2-Naphthy|émine ND ug/t 400 | EPA-8270C 11/22/08 11/2908 2207 SKC MSB1 20 BPKIG]8 ND A11 \m
2-Nitroaniline ND uglL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
3-Nitroaniline ND uglL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND AT
4-Nitroaniline - ND ug/L 100 EPA-8270C 11/22/08 11/20/06 22:07 SKC MS-B1 20  BPK1678 ND A1
Nitrobenzene ND ugiL 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
N- Nutrosodnmethylé'mfr{é T T T T T ug/L 40 EPA-8270C 11/22/06 11/20/06 2207 SKC Ms-B1 20  BPK1678  ND  Af1
N-Nitrosodi-N-propylamine ND ugiL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
N Nli[d-s_c;alphénﬂamme ND ugiL 40 | EPA-8270C 11/22/06 11/20/06 2207 SKC  MS-B1 20 ND AT1

BPK1678

¢

BC Laboratories

Al results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separatio

4100 Atlas Court » Bakersfield, CA 93308 « (661) 327-491 ¢ » FAX (661) 327-1918 = www.bclabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

, detachment or third party interpretation.
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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 Extréctables Organic Analysis (EPA Method 8270C)

BCL Sample ID: 0612230-02 J Client Sample Name: 08-ST-020, 11/18/2006 2:34:00PM, J. Dessort

Prep Run Instru- Qc M8 Lab
Constituent Result Units PQL MDL Method Date Date/Time  Analyst ment!D Dilution BatchID Bias Quals
Phenanthrene ND ugiL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678  ND A11
Pyrene o ND g/l 40 EPA-B270C 11/22106 11120106 22:07 SKGC  Ms81 20  BPK67T8  ND - A11
1,2.4-Trichlorobenzene " ND uglL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20 BPK1678  ND A1
4-Chloro-3-methylphenol i ND ug/l 100 EPA-8270C 11/22/06 11/20/06 22:07 SKC MS-B1 20  BPKI678  ND et
2-Chlorophenot ND ugll 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-Bt 20  BPK1678  ND Rt
2,4-Dichlorophenol ) ND ug/L a0 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND A1l
2,4-Dimethylphenol ND uglL 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPKI678  ND  Af1
4,6-Dinitro-2-methylphenal ND ugiL 200 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20 BPK1678 ND Al
2.4-Dinitrophenol ND ug/L 200 EPA-B270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678 ND A1t
2-Methylphenol T ND ug/L 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678 ND  A11
&?Zﬁe"t?i}ip"héﬁb]'w T ND ugl. 40 EPA-8270C 11/22/06 11/29/06 22.07 SKC  MS-B1 20  BPK1678  ND A1l
2-Nitrophenol ) ug/L 40 EPA-8270C 11/22/06 11/20/06 22:07 SKC MS-B1 20  BPK1678  ND A1
4-Nitrophenol ND gl 40 EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678  ND AN
Pentachiorophenol  ND uglL 200 EPA-8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678  ND A1
Phenol ND uglt 40 T EPA-B270C 11/22/06 11/20/06 22:07 SKC  MS-B1 20  BPK1678 NO A1l
é_.&tf:Trichlomphenol ND ugiL 100 - EPA-8270C 11/22/06 11/29/06 2207 SKC MSB1 20  BPK1G78  ND A
2,4.6-Trichlorophenol ND ug/L 100 EPA-8270C 1122106 11/29/06 22:07 SKC  MSB1 20  BPKI678 ND  At1
2-Fiuorophenol (Surrogate) 223 %  28-87 (LCL-UCL) EPA8270C 11/22/06 11/29/06 22:07 SKC  MS-B1 20  BPK1678 A1, S08”
Phenold5 (Surrogate) 178 %  18-55 (LCL-UCL) EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678 “_A’ﬁ‘s‘caé*
Nitrobenzene-ds (Surrogate) 380 %  40-121 {(LCL-UCL) EPA-8270C 11/22/06 11/29/06 22:07 SKC MS-B1 20  BPK1678 A1, sog
2- Fluorompﬁér'{iu (Su}mgate) ‘ 424 %  42-128 (LCL-UCL) EPA-B270C 14/22/06 11/20/06 22:07 SKC  MS-B1 20  BPKI1678 T A
246-Tnbromophenol (Surrogate) "7 379 %  44-137 (LCL-UCL) EPA8270C 11/22106 11/20/06 22:07 SKC  Ms-B1 20  BPK16T8  A11,S09
pTephenyldt4 (Sumogate) 244 % 43154 (LCL-UCL) EPAB270C 11722006 1129106 2207 SKC MSB1 20  BPKIeT8 AN, sos

BC Laboratories

The results in this report‘appbz to the samples analyzed in accordance with the chain of custedy docyment. This analytical report must be reproduced in its entirety.

All results listed in this report are for the exclusive use of the submitting pasty. BC Laboratories, Inc. assusmes no responsibility for report alteration, separation,, detachment or third party interpretation.
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E LABORATORIES, INC.

Tetra Tech Project: Rad Survey
1940 E. Deere Ave. Suite 200 : Project Number: Rad Survey
Santa Ana CA, 92605 '3 Project Manager: Lynn Jefferson Reported: 12/08/06 16:23

Organochlorme Pesticides (EPA Method 8081)

BCL Sample ID: 0612230-03 I Client Sample Name: 08- ST-OZ‘] 11/18/2006 2:38:00PM, J. Dessort

: Prep Run instru- QC MB Lab
Constituent Result Units PQL MDL Method Date Date/Time  Analyst mentiD Dilution Batch ID Bias Quals
Aldrin ND ugiL 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks  GC1 20  BPLOA97 ST
alpha-BHC ND ul 040 EPA8081 11/21/06 120506 03:07 hks  GC1 20  BPLO197 T
beta-BHC ' ND ugll 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks  GC-1 20  BPLO197
déi{aiaHé - ND ugiL 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks  GC-1 20  BPLO197 T
gamma -BHC | (Llndane) ND ugl. 0.10 : EPA-8081 11/21/06 12/05/06 03:07 hks GC-1 20 BPL0197 o
Chlordane (Technical) ND uglL 10 ° EPA-8081 11/21/06 12/05/06 03:07 hks  GC- 20  splLoter
44DDD ND ugl. 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks  GC-1 20  BPLO197 T
a40DE TN ugl. 0.10 - EPA8081 11/21/06 120506 03:07 hks  GC-1 20  BPLoto?
44-00T ND ug/L 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks  GC-1 20  BPLO197
Dieldin - ND ugl. 0.40 EPA-8081 11/21/06 12/05/06 03:07 hks  GC-1 20  BPLO197
Endosufan! ND ugl 010 EPA-8081 11/21/06 12/05/06 03:07 hks  GC-4 20  BPLO9?
Endosulfan it o ND ugiL 0.10 EPA-8081 11/21/06 12/05/06 03:07 hks  GC1 20  BPLO197 ST
Eﬁdosulfan sulfate T ND ugiL 0.10 EPA-8081 11/21/06 1205006 03:07 hks  GC- 20 BPLO197 T
Endrin h : ND uglt 0.0 - EPA-8081 11/21/06 12/05/06 03:07 hks  GC-1 20  BPLO197
Endrin iéehyde ND ugll 020 EPA-8081 11/21/08 12/05/06 03:07 hks  GC-1 20  BPLO197
Heptachlor o | ND ug 010 EPAB0B1 1121/06 1205006 0307 hks  GC-1 20 BPLOIOY
Heptachlor epoxide ND ugl 0.10 - EPA-8081 11/21/06 12/05/06 03:07 hks  GC4 20  BPLO197
Methoxychlor o ND ug/L 0.10 - EPA-8081 11/21/06 12/05/06 03:07 thks  GC-1 20 BPLO1DY T
Toxaphene ND uglL 40 EPA-8081 11/21/06 12/05/06 03:07 hks  GC-1 20  BPLO197 T
TCMX (Surrogate) 52.5 % 54-137 (LCL-UCL) EPA-8081 11/21/06 1200506 03:07 hks  GC1 20 ePLoie? sos
Dibutyl chlorendate (Surrogate) 22.2 % 50-153 (LCL-UCL) EPA-8081 11/21/06 12005/06 03:07 hks  GC-1 20  BPLOt97  S08

[]

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document, This analytical report must be reproduced in its entirety.

All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separatiop,, detachment or third party interpretation.
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E LABORATORIES, INC.

(

Tetra Tech

1940 E. Deere Ave. Suite 200

Santa Ana CA, 92605

Project: Rad Survey
Project Number: Rad Survey
Project Manager: Lynn Jefferson

Reported:

12/08/06 16:23

PCB Analysis (EPA Method 8082)

BCL Sample ID: 0612230-04 | Client Sample Name: 08-ST-022, 11/18/2006 2:47:00PM, J. Dessort _

’ : Prep Run Instru- QC MB Lab
Constituent Result Units PQL MDL Method Date Date/Time  Analyst ment (D Dilution BatchID Bias Quals
PCB-1016 ND ug/t 40 EPA-8082 11/22/06 12/06/06 20:38 HKS  GC-6 20  BPL0254  ND
PCB-1221 S ND ugh. 40 EPA-8082 11/22/06 12/06/06 20:38 HKS  GC-6 20  BPLO254  ND
PCB-1232 ) ND ugfl. 4.0 EPA-B0B2 11/22/06 12/06/06 20:38 HKS  GC-6 20  BPLO254 No
PCB-1242 T ND uglL 40 EPA-B082 11/22/06 12/06/06 20:38 HKS  GC-6 20  BPL0254  ND i
PCB-1248 ND ugll 40 EPA-80B2 1122006 1206/06 20:38 HKS  GC-6 20  BPLO254 ND
PCB-1254 ND ugll 40 - EPA-B0B2 11/22/06 12/06/06 20:38 HKS  GC-6 20  BPL0O254 ND -
PCB-1260 ND uglL 40 EPA-8082 11/22/06 12/06/06 20:38 HKS  GC-6 20  BPLO254 ND
Total PCB's (Summation) T ND ug/L 4.0 EPA-8082 11/22/06 12/06/06 20:38 HKS  GC-6 20 BPLO0254 ND o
Decachlorobiphenyl (Surrogate) ~ 11.0 %  38-135 (LCL-UCL) EPA-80B2 11/22/06 12/06/06 20:38 HKS  GC-6 20  BPLO254 S09

i

BC Laboratories

4100 Atlas Court » Bakersfield, CA 93308 « (661) 327-491] « FAX (661) 327-1918 « www.

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be repraduced in its entirety.

All results listed in this report are for the exclusive use of the submitting party. BC Laborataries, Inc. assumes no responsibility for report alteration, scpmtiog, detachment or third party interpretation.

clabs.com
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E 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

Water Analysis (Metals)

BCL Sample ID: 0612230-05 I Client Sample Name: 08-ST-023, 11/18/2006 2:55:00PM, J. Dessort _

‘ Prep Run Instru- Qc MB Lab
Constituent Result Units PQL MDL Method Date Date/Time  Analyst mentID Dilution BatchlID Blas Quals
Total Antimony T ND uglL 100 EPA-6010B 11/22/06 11/27/06 11:26 ARD  PE-OP1 1 BPK1372 ND
Total Arsenic ND ugiL 50 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372  ND
Total Barium S 66 ug/L 10 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND
Total Beryllium ND uglL 10 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372  ND
Total Cadmium “ 11 ugiL 10 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1  BPK13a7r2 ND
Total Chromium o Y ug/L 10 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND o
Total Cobalt ND uglL 50 ! EPA-6010B 11/22/06 11/27/08 11:26 ARD PE-OP1 1 BPK1372  ND
Total 1 Copper ‘ 51 ug/L 10 | EPA-6010B 11/22/06 11/27/06 11:226 ARD PE-OP1 1 BPK1372 ND o
Total Lead B ) T ugiL 50 | EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372  ND
Total Mercury B TTND ugit oz " EPAT470A 11/30/06 12/01/06 1145 PRA CETAC1 1  BPK1708 ND
Total Molybdenum ) ugit 50 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372  ND
Total Nicket 32 uglL 10 EPA-6010B 11/22/06 11/27/06 11:26 ARD  PE-OP1 1 BPK1372 ND
Total Séléhium_ww T ND ugilL 100 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372 ND
Total Siver ) ND ugit 10 EPA6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPK1372  ND o
Total Thalium ND ug 100 | EPA-6010B 11/22/06 11/27/06 11:26 ARD PEOP1 1  BPK1372 ND
Total Vanadium o 22 uglL 10 EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 1 BPKI3ZZ  ND
Total Zinc 380 ugiL 50 | EPA-6010B 11/22/06 11/27/06 11:26 ARD PE-OP1 .1 BPK1372  ND
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BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results tisted in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumcs no responsibility for report alteration, separation,, detachment or third party interpretation.

4100 Atlas Court * Bakersfield, CA 93308 « (661) 327-491; « FAX (661) 327-1918 « www.bclabs.com Page 11 of 31




LABORATORIES, INC.

(

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

Project: Rad Survey

Project Number: Rad Survey

Project Manager: Lynn Jefferson

Reported: 12/08/06 16:23

PCB Analysis (EPA Method 8082)

Quality Control Report - Precision & Accuracy

Control Limits

. Source Source Spike Percent Percent
Constituent Batch ID QC Sample Type Sample ID Result Result Added Units RPD Recovery RPD Recoverylab Quals
PCB-1260 BPLO254 Matrix Spike 0610676-08 ND 2.1330 2.5000 ug/l 85.3 40 - 141

Matrix Spike Duplicate 0610676-08 ND 2.1430 2.5000 ug/l. 0.468 85.7 30 40 - 141
Decachlorobiphenyl (Surrogate) BPL0254  Matrix Spike 0610676-08 ND 0.077000 0.10000 ug/l 770 38-135

Matrix Spike Duplicate 0610676-08 ND 0.083000 0.10000 ug/t. 83.0 38-135

]

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document, This analytical report must be reproduced in its entirety.

All results listed in this report are for the exclusive usc of the submitting party. BC Laboratories, Inc. assumes no responsibility for report afteration, separation,, detachment or third party interpretation.

4100 Atlas Court » Bakersfield, CA 93308 » (661) 327-491% « FAX (661) 327-1918 » www,i)clabs,com
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E LABORATORIES, INC.

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

Project: Rad Survey
Project Number: Rad Survey
Project Manager: Lynn Jefferson

Reported:

12/08/06 16:23

Volatile Orgénic Analysis (EPA Method 8260)

Quality Control Report - Precision & Accuracy

Control Limits

Source Source Spike Percent Percent

Constituent Batch ID QC Sample Type Sample D Result Result Added Units RPD " Recovery RPD RecoveryLab Quals
Benzene BPLOOS2 Matrix Spike 0612554-01 ND 32.080 25.000 ug/t 128 70-130
Matrix Spike Duplicate 0612554-01 ND 31.050 25.000 ugiL 3.17 124 20 70-130
Bromodichloromethane BPLO082 Matrix Spike 0612554-01 ND 24.840 25.000 ug/L 994 70-130
Matrix Spike Duplicate 0612554-01 ND 22.450 25.000 ug/L 10.1 89.8 20 70 - 130
Chlorobenzene BPLO082 Matrix Spike 0612554-01 ND 28.060 25.000 ug/L. . 112 70-130
Matrix Spike Duplicate 0612554-01 ND 26.420 25.000 ugl. 550 106 . 20 70-130
Chiloroethane BPLO0B2 Matrix Spike 0612554-01 ND 30.080 25.000 uglL 120 70-130
Matrix Spike Duplicate 0612554-01 ND 29.330 25.000 ug 253 117 20 70 - 130
1,4-Dichlorobenzene BPLO0OB2 Matrix Spike 0612554-01 ND 25.110° 25.000 uglL 100 70-130

Matrix Spike Duplicate 0612554-01 ND 24.120 25.000 ug. 356 965 20 70-130 -

1,1-Dichlaroethane BPLO0B2 Matrix Spike 0612554-01 ND 31.700 25.000 ug/L 127 70- 130
Matrix Splke Duplicate 0612554-01 ND 30.820 25.000 ug/L 2.39 124 20 70 - 130

1,1-Dichloroethene BPLO0S2 Matrix Spike 0612554-01 ND 30,710 25,000 ugfL 123 70-130
Matrix Spike Duplicate 0612554-01 ND 29.670 25,000 ugft 3.31 119 20 70 - 130
Toluene BPL0082 Matrix Spike 0612554-01 0.28000 26.310 25.000 ug/L 104 70-130
Matrix Spike Duplicate 0612554-01 0.28000 24.640 25,000 ugh 855 974 20 70 - 130
Trichloroethene BPLO0B2 Matrix Spike 0612554-01 ND 27.810 25.000 ug/L 11 70 - 130
Matrix Spike Duplicate 0612554-01 ND 25.770 25.000 ugll 748 103 20 70- 130

1,2-Dichloroethane-d4 (Surrogate) ~ BPLO0B2  Matrix Spike 0612554-01 ND 9.4000 10.000 ugll 94.0 76- 114 i
‘ _ Matrix Spike Duplicate 0612554-01 ND 9.8500 10.000 ug/L 98.5 76 -114
Toluene-d8 (Surrogate) BPLOOB2 Matrix Spike 0612554-01 ND 9.7300 10.000 ug/L 913 88 - 110
Matrix Spike Duplicate 0612554-01 ND 9.5700 10.000 uglL 95.7 88-110
4-Bromofiuorobenzene (Surrogate)  BPLO0B2 Matrix Spike 0612554-01 ND 9.2200 10.000 uglL " 922 . 86-115
. Matrix Spike Duplicate 0612554-01 ND 9.5200 10.000 uglL 95.2 86- 115

BC Laboratories

All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report

The results in this report bpply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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E LABORATORIES, INC.

(

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

Project Manager: Lynn Jefferson

Project: Rad Survey
Project Number: Rad Survey

Reported: 12/08/06 16:23

Base Neutral and Acid Extﬁactables Organic Analysis (EPA Method 8270C)

Quality Control Report - Precision & Accuracy

Control Limits

. Source Source Spike " Percent Percent
Constituent Batch ID QC Sample Type Sample ID Result Result Added Units RPD - Recovery RPD Recoverylab Quals
Acenaphthene BPK1678 Matrix Spike 061 0676-45 ND 64.288 80.000 ug/L i 804 39-121
Matrix Sbike Duplicate 0610676-45 ND 65.675 80.000 ug/L 209 . 821 22 39-121
1,4-Dichlorobenzene BPK1678 Matrix Spike 0610876-45 NO 60.617 80.000 ug/L © 758 31-106
Matrix Spike Duplicate 0610676-45 ND 61.900 80.000 ug/l. 2.09 . 77.4 22 31-106
2,4-Dinitrotoluene BPK1678 Matrix Spike 0610676-45 ND 70.312 80.000 ug/t. ' 87.8 20-129
Matrix Spike Duplicate 061 0676-45 ND 71612 80.000 ug/L 1.80 - 89.5 21 20-129
Hexachlorobenzene BPK1678 Matrix Spike 0610676-45 ND 84.572 80.000 ug/l. 106 45-117
Matrix Spike Duplicate 061 0676-45 ND 87.225 80.000 ugi. 279 109 21 45 - 117
Hexachlorobutadiene BPK1678 Matrix Spike 0610676-45 ND 65.136 80.000 ug/l 814 27-94
Matrix Spike Duplicate 0610676-45 ND 66.610 80.000 ug/L 2.31 83.3 29 27-94 -
Hexachloraethane BPK1678 Matrix Spike 0610676-45 ND 60.325 80.000 ug/L. 754 23-95
Matrix Spike Duplicate 061()676—45 ND 61.162 80.000 ug/t. 145 76.5 25 23-95
Nitrobenzene BPK1678 Matrix Spike 061()676—45 ND 60.141 80.000 ug/l : 782 31-124
Matrix Spike Duplicate 061067645 ND 61.694 80.000 ug/L 250 . 771 23 31-124
N-Nitrosodi-N-propylamine BPK1678 Matrix Spike 061()67645 ND 69.621 80.000 ug/L 87.0 24 - 115
Matrix Spike Duplicate 0610676-45 ND 69.896 80.000 ug/L. 0.453: 874 24 24-115
Pyrene BPK1678 Matrix Spike 0619676—45 ND 72.576 80.000 ug/l 90.7 48 - 139
Matrix Spike Duplicate 0610676-45 ND 73.864 80.000 ug/L. 175« 923 24 48 - 139
1 .ZT¢TrichIorobenzene BPK1678 Matrix Spike 061 ()676—45 ND 68.411 80.000 ug/L 85.5 | 26 -113
Matrix Spike Duplicate 0610676-45 ND 69.016 80.000 ug/L 0.931 86.3 24 26 - 113
4-Chlaro-3-methylphenal BPK1678 Matrix Spike 0610676-45 ND 69.728 80.000 uglL T ar2 7 31-139
Matrix Spike Duplicate 0610676-45 ND 73.479 80.000 ug/L 514 01.8 23 31-139
2-Chlorophenol BPK1678 Matrix Spike 0610676-45 ND 63.727 80.000 ugfl 797 7 30-105
- Matrix Spike Duplicate 061067645 ND 64.994 80.000 ugh 186 | 812 22 30-105 L
2-Methylphenol BPK1678 Matrix Spike 0610676-45" ND 62.565 80.000 ug/L ' 782 31-03
ND 63.811 80.000 ug/L 79.8 17 31-93

Matrix Spike Duplicate 061 ?676-45

203 |

’

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
Al results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no respousibility for report alteration, separatioxil., detachment or third party interpretation.

4100 Atlas Court « Bakersfield, CA 93308 - (661) 327-491} « FAX (661) 327-1918 « www.bclabs.com
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E LABORATORIES, INC. |

Tetra Tech ' Project: Rad Survey
1940 E. Deere Ave. Suite 200 Project Number: Rad Survey
Santa Ana CA, 92605 j Project Manager: Lynn Jefferson ' Reported: 12/08/06 16:23

Base Neutral and Acid Extlé_'actables Organic Analysis (EPA Method 8270C)
Quality Control Report - Precision & Accuracy

Control Limits

Source Source Spike " Percent Percent
Constituent Batch ID QC Sample Type Sample D Result Result Added Units RPD : Recovery RPD RecoverylLab Quals
3- & 4-Methylphenol BPK1678 Matrix Spike 0610676-45 ND 89.495 80.000 ug/l i 112 34 -165
Matrix Spike Duplicate 0610676-45 ND 91.400 80.000 ug/L 1.77 114 22 34 -165
4-Nitrophenol BPK1678 Matrix Spike 0610676-45 ND 48175 80.000 ug/l i 60.2 12-75
Matrix Spike Duplicate 0610676-45 ND 48.760 80.000 ug/L 1.32 61.0 27 12-75
Pentachiorophenal BPK1678 Matrix Spike 0610676-45 ND 88.705 80.000 ug/l 111 22-123
Matrix Spike Duplicate 0610676-45 ND 88,152 80.000 ug/l 0.905 110 + 20 22-123
Phenaol BPK1678 Matrix Spike 0610676-45 ND 29.908 80.000 ug/L ' 374 18-44
Matrix Spike Duplicate 0810676-45 ND 30.829 80.000 ug/l 290 38.5 22 18 - 44
2.4,6-Trichlorophenol ~ BPK1678  Matrix Spike 0610676-45 ND 71.704 80.000 ug/t 89.6 T 32.128
Matrix Spike Duplicate 0610676-45 ND 74.333 80.000 uglL 3,62 92.9 25 32-128"
2-Fluoropheno! {Surrogate) BPK16878 Matrix Spike 061967645 ND §2.511 80.000 ug/l 65.6 28-87
Matrix Spike Duplicate 0610676-45 ND §3.002 80.000 ug/L 66.3 28-87
Phenol-d5 (Surrogate) BPK1678 Matrix Splke 0610676-45 ND 36.687 80.000 ug/L 459 18-55
Matrix Spike Duplicate 0610676-45 ND 37.901 80.000 ugfL 474 18-55
Nitrobenzene-d5 (Surrogate) BPK1678 Matrix Spike 0610676-45 ND 68.086 80.000 ug/l 85.1 40-121
Matrix Spike Duplicate 0610676-45 ND 698.334 80.000 ug/L 86.7 ] 40 - 121
2-Fluorabiphenyl (Surrogate) BPK1678 Matrix Spike 061067645 ND 63.908 80.000 ugfl 79.9 42-128
Matrix Spike Duplicate 0610676-45 ND 66.931 80.000 ug/l 83.7 42 -128
2,4 6-Tribromophenol (Surrogate) ~ BPK1678  Matrix Spike 0610676-45 ND 96.331 80.000 ugl_ 20 I 44-13r
Matrix Spike Duplicate 0610676-45 ND 98.303 80.000 ug/L 123 44 - 137 .
p-Terphenyl-d14 (Surrogate) BPK1678 Matrix Spike 0610676-45 ND 35.820 40.000 ugll 896 43-154
Matrix Spike Duplicate 0610676-45 ND 36.115 40.000 ug/t 90.3 43 - 154

¥
+
i
i
b
1

B

BC Laboratories The results in this repot apply to the samples analyzed in accordance with the chain of custody dacument. This analytical report must be reproduced in its entirety.

Al results listed in this report are for the exclusive use of the submitting party. BC Laboratorics, Inc. assumes no respansibility for report alteration, separation,, detachment or third party interpretation.

4100 Atlas Court « Bakersfield, CA 93308 » (661) 327-491%-« FAX (661) 327-1918 » www.bclabs.com Page 15 0f 31
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E 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
Water Analysis (Metals)
Quality Control Report - Precision & Accuracy
Control Limits
Source Source Spike _ Percent Percent
Constituent Batch ID QC Sample Type Sample D Result Result Added Units RPD ' Recovery RPD Recovery Lab Quals
Total Antimony BPK1372 Duplicate 0612143-02 44,930 36.430 ug/l 209 : 20 AQ2
Matrix Spike 0612143-02 44.930 464.35 400.00 ug/l 105 75-125
Matrix Spike Duplicate 0612143-02 44.930 472,65 400.00 ug/l. 1.89 107 20 75-125 B
Total Arsenic BPK1372 Duplicate 0612143-02 ND ND ug/l. 20
Matrix Spike 0612143-02 ND 182.08 200.00 ugfl 91.0 75-125
Matrix Spike Duplicate 0612143-02 ND 196.55 200.00 ug/L 7.20 97.8 - 20 75-125
Total Barium BPK1372 Duplicate 061;‘2143-02 39.959 37.456 ug/L. 6.47 - 20
Matrix Spike 0612143-02 38.959 255.02 200.00 ug/L 108 75-125
Matrix Spike Duplicate 0612143-02 39.959 257.18 200.00 ug/. 0.922 109 20 75-125
Total Beryllium BPK1372 Duplicate 0612143-02 ND ND ug/t 20
Matrix Spike 06121 43-02 ND 210.39 200.00 ug/L 105 75-125
Matrix Spike Duplicate 0612143-02 ND 212.59 200.00 ug/. 0.948 . 106 20 75-125
Total Cadmium BPK1372 Duplicate 0612143-02 ND ND ugfl 20
Matrix Spike 0612143-02 ND 214.21 200.00 ug/L 107 75-125
Matrix Spike Duplicate 0612143-02 ND 21473 200.00 ugfl. 0.00 - 107 20 75-125
Total Chromium BPK1372 Duplicate 0612143-02 ND ND ug/t 20
Matrix Spike 0612143-02 ND 200.89 200.00 ug/t 100 75-126
Matrix Spike Duplicate 0612143-02 ND 200.61 200.00 ug/L 0.00 100 20 75-125
Total Cobalt BPK1372 Duplicate 0612143-02 ND ND ug/L 1 20
Matrix Spike 0612143-02 ND 219.68 200.00 ug/L 110 75-125 .
Matrix Spike Duplicate 0612143-02 ND 223.81 200.00 ug/l. 1.80 - 112 20 75-125
Total Copper BPK1372 Duplicate 0612143-02 ND 1.4531 ug/l 20
Matrix Spike 0612143-02 ND 209.08 200.00 ug/l 105 75-125
Matrix Spike Duplicate 0612143-02 ND 207.48 200.00 ug/L 0.957 104 20 75-125
Total Lead BPK1372 Duplicate 0612143-02 16.969 16.953 ugi.  0.0943. 20
Matrix Spike 0612143-02 16.969 44817 400.00 ug/L : 108 75-125
Matrix Spike Duplicate 0612143-02 16.969 460.39 400.00 ug/L 274 111 20 75- 125

BC Laboratories

Al results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, scpmuon., detachment or third pany interpretation.

The resulls in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical reparl must be reproduced in its entirety.
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E 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
H
Water Analysis (Metals)
Quality Control Report - Precision & Accuracy
; Control Limits
Source Source Spike Percent Percent
Constituent Batch ID QC Sample Type Sample ID Result Result Added Units RPD Recovery RPD RecoverybLab Quals
Total Molybdenum BPK1372 Duplicate 0612143-02 9.7053 9.7956 ugll. 0926 20
Matrix Spike 0612143-02 9,7053 217.37 200.00 ugl_ 104 : 75-125
Matrix Spike Duplicate 0612143-02 9.7053 219.88 200.00 ugi. 0957 105 20 75-125
Total Nickel BPK1372 Duplicate 0612143-02 ND ND ugilL ' 20
Matrix Spike 0612143-02 ND 435,09 400.00 ugiL 109 75-125
Matrix Spike Duplicate 0612143-02 ND 442,96 400.00 ug/L 1.62. 111 © 20 75-125
Total Selenium BPK1372 Duplicate 0612143-02 38.376 40.465 ugiL 5.30 - 20
Matrix Spike 0612143-02 38.376 215.56 200.00 uglL. 88.6 75-125
Matrix Spike Duplicate 0612143-02 38.376 221.52 200.00 ugll. 333 ° 916 20 75-125
Total Silver BPK1372 Duplicate 061214302 ND ND ug/L 20 :
Matrix Spike 0612143-02 ND 98.205 100.00 ug/L - 982 75-125
Matrix Spike Duplicate 0612143-02 ND 08.259 100.00 ugl. 0102, 983 20 75-125
Total Thallium BPK1372 Duplicate 0612143-02 ND ND ugiL ’ 20 T
Matrix Spike 061214302 ND 380.33 400.00 ugh, © 954 75-125
Matrix Spike Duplicate 0612143-02 ND 389.99 400.00 uglt 249 975 20 75-125
Total Vanadium BPK1372 Duplicate 0612143-02 3.7267 3.5612 uglL 454 20
Matrix Spike 061214302 3.7267 216.47 200.00 ug/L . 108 75-125
Matrix Spike Duplicate 0812143-02 3.7267 217.32 200.00 ugl. 0839 107 20 75-125
Total Zinc BPK1372 Duplicate 0612143-02 ND ND ug/L ' f 20
Matrix Spike 0612143-02 ND 218.80 200,00 ugll, 109 75-125
Matrix Spike Duplicate 0612143-02 ND 221,13 200.00 ugil. 182 © 111 20 75-125
Tota! Mercury BPK1708 Duplicate 0612070-01 ND ND ug/L Y N
Matrix Spike 0612070-01 ND 0.92000 1.0000 uglL 92.0 70-130
Matrix Spike Duplicate 0612070-01 ND 0.99500 1.0000 ug/L 7.83 09.5 20 70-130

!

BC Laboratories

All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, scpuratioa,, detachment or third party interpretation.

4100 Atlas Court « Bakersfield, CA 93308 ¢ (661) 327-491% « FAX (661) 327-1918 » www.

The resulis in this report apply 1o the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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E LABORATORIES, INC.

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

Project: Rad Survey
Project Number: Rad Survey

Project Manager: Lynn Jefferson

Reported: 12/08/06 16:23

PCB Analysis (EPA Method 8082)

Quality COntrol Report - Laboratory Control Sample

Control Limits
; Spike Percent Percent
Constituent Batch ID QC Sample ID QC Type Result Level PQL Units Recovery RPD Recovery RPD Lab Quals
PCB-1260 ) BPL0O254 BPL0254-BS1 LCS 2.2650 2.5000 0.20 ug/L 90.6 52-128 L
Decachiorobipheny! (Surrogate) BPL0254 BPL0254-BS1 Lcs | 0.087000 0.10000 ug/t 87.0 40-134°

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report arc for the cxclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for seport alteration, separatiog., detachment or third party interpretation.
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E LABORATORIES, INC.

(

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

Project:
Project Number:
Project Manager:

Rad Survey
Rad Survey
Lynn Jefferson

Reported: 12/08/06 16:23

Volatile Organic Analysis (EPA Method 8260)
Quality Con@rol Report - Laboratory Control Sample

Control Limits

Spike Percent Percent
Constituent Batch ID QC SampleID QC Type Result Level PQL Units Recovery RPD Recovery RPD LabQuals
Benzene BPLO0S2 BPLOOB2-BS1  LCS 31.360 25,000 0.50 gl 125 70 - 130
Bromodichloromsthane BPLO0S2 BPLO0B2-BS1  LCS 25.860 25.000 0.50 ug/l 103 70-130
Chiorobenzene BPLO0S2 BPLO0S2-BSt  LCS 27.040 25.000 050 uglt 108 70-130 -
Chiorethane BPLO0S2 BPLO0B2-BST  LCS 20.870 25,000 0.50 uglL 119 70-130 o )
14Dichlorobenzene  BPLODS2 BPLOOB2-BS1 _ LCS 25.100 25.000 0.50 ugi 100 70-130 )
1,1-Dichloroethane "~ BPLO0S2 BPLO082-BS1  LCS 31.320 25.000 0.50 uglL 125 70 - 130 o
1,1-Dichloroethene  BPLO0S2 BPLO0B2BS1  LCS 32110 25.000 0.50 ug/ll 128 TT70-130 o
Toluene _ BPLODE2 BPLO0B2-BST  LCS 28.160 25.000 0.50 ug/t 113 70-1430
Trichloroethene ~ BPLO0B2 BPLO082-BS1  LCS 27.310 25.000 0.50 ug/L 109 70-130
1,2-Dichloroethane-dd4 (Surrogate)  BPLO0S2 BPLO082-BS1  LCS 9.5600 10.000 uglL 95.6 76-114 T
Toluene-d8 (Surrogate) BPLOOG2 BPLO0B2-BS1  LCS 10.300 10.000 uglt 103 88-110 T
4-Bromofiuorobenzene (Surrogate)  BPLO082 BPL0082-BS1  LCS | 9.6000 10.000 uglL 96.0 86 - 115 ) o

BC Laboratories

4100 Atlas Court * Bakersfield, CA 93308 « (661) 327-4931 - FAX (661) 327-1918 « www. belabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, sepa.ranon,, detachment or third party interpretation.
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E LABORATORIES, INCG.

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 - Laboratory Control Sample

Control Limits

Spike Percent Percent
Constituent Batch ID QC SampleID QC Type Result Level PQL Units Recovery RPD Recovery RPD Lab Quals
Acenaphthene BPK1678 BPK1678-BS1  LCS ° 58.519 80.000 2.0 ugiL 73.1 : 47-121 -
1,4-Dichlorobenzene BPK1678 BPK1678-BS1  LCS | 55.996 80.000 2.0 uglL 70.0 36-109 o -
24-Dinitrotoluene_ BPK1678 BPK1676-851 _ LCS 62.108 80.000 2.0 ugh. 776 36-120 -
Hexachlorobenzens ~ BPK1678 BPK1676-881  LCS 80.317 80.000 20 ugl 100  44-122
Hexachlorobutadiene ~ BPKI678 BPK16788S1  LCS 61.024 80.000 2.0 ug. 763 T
Hexachloroethane _BPK1678 BPK1678BS1 _ LCS 55.541 80.000 2.0 uglt 694
Nirobenzene ~ BPK1678 BPK1678-881  LCS 55.458 80.000 2.0 ug 693 - ‘
N-Nitrosodi-N-propy!  BPK1678 BPK1678-8S1  LCS 61.061 80.000 20 g/t 76.3 ' 37 - 111 i
Pyrene YT BPK1678 BPK1678-BS1 LGS 67.202 £0.000 2.0 ugll 84.0 51 - 140 o
1,2,4-Trichlorobenzene BPK1678 BPK1678-BS1 LCS 62.837 80.000 2.0 ug/L 785 T 33-118 T
4-Chloro-3-methyiphenol _BPK1678 BPK1678-BS1 _ LCS 66.912 80.000 5.0 ug/L 83.6 T 37-141 T T
2-Chlorophenol "7 BPK1678 BPK1678-BS1  LCS 57.136 80.000 2.0 uglt 714 ' 29-110 T
2-Methylphenol _ BPK1678 BPK1678BS1 LGS 56.734 80.000 2.0 ugll 709 27-100 S
3- & 4-Methylphenol BPK1678 BPK1678-BS1  LCS 80.936 80.000 2.0 ug/L 101 ' 24-174 T
4-Nitrophenol BPK1678 BPK1678BS1  LCS ' 40190 80.000 2.0 ugh 502 15-74 -
Pentacr{iérgphenol BPK1678 BPK1678-BS1  LCS 76.340 80.000 10 ug/L 95.4 : 22-127 o
Phenol BPK1678 BPK1678-BS1  LCS 27.142 80.000 2.0 ugll 33.9 i 18-46 T
2,4,6-Trichlorophenol BPK1678 BPK16788S1  LCS 64.795 80.000 5.0 ugll 810  s4-124) o
2-Fluoraphenol (Surrogate) BPK1678 BPK1678-BS§1  LCS 47.447 80.000 uglt 59.3 '28-87 o
Phenol-d5 (Surrogate) BPK1678 BPK1678BS1  LCS | 33.588 80.000 ug/L 420 18- 55 o
Nitrobenzene-d5 (Surrogate) BPK1678 BPK1678-8S1  LCS . 61.423 80.000 ugl. 768  40-121
2-Fluorobiphenyl (Surrogate) BPK1678 BPK1678BS1  LCS 50.875 80.000 ugll 748 f 42.128 S
2,4,6-Tribromophenol (Surogate)  BPK1678 BPK1678-8S1  LCS 89.132 80.000 ugiL 111 P a4-137 o
p-Terphanykd14 (Surrogate) BPK1678 BPK1678-BS1  LCS 32.605 40.000 ugl 815 ! 43 - 154 T “

i

BC Laboratories The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

All results listed in this report are for the exclusive use of the submitting party. BC Laborataries, Inc. assumes no responsibility for report alteration, separation,, detachment or third party interpretation.
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E 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

Water Analysis (Metals)
Quality Contyol Report - Laboratory Control Sample

Control Limits

, : Spike Percent Percent
Constituent Batch ID QC Sample ID QC Type Result Level PQL Units Recovery RPD Recovery RPD Lab Quals
Total Antimony BPK1372 BPK1372BS1  LCS 425.11 400.00 100 uglL 106 ! 85-115
Total Arsenic BPK1372 BPK1372-BS1  LCS . 218.28 200.00 50 ug/lL. 109 85-115 - T
Total Barium BPK1372 BPK1372BS1  LCS 222.40 200.00 - 10 gl 111 ~ 85-115
Total Beryllum © 7 7BPK1372 BPK1372BS1  LCS | 206.33 200.00 10 uglt 103  85-115 ) i
Total Cadmium _BPK1372_ BPK1372BS1 _ LCS 206.31 20000 10 ugl 103 8s-115 ]
Total Chromium  BPK1372 BPK1372-BS1  LCS | 205.59 200.00 10 ught 103 85-115 N
Total Cobalt 7 BPKI372 BPKI3728S1  LCS | 214.39 200.00 50 ug/L 107 , 8s5-115
Total Copper BPK1372 BPK1372-BS1 LCS | 204.11 200.00 10 ug/t 102 85 - 115 I
Total Lead BPK1372 BPK1372-881 LCS | 428.40 400.00 50 ug/ 107 85- 115 ) -
Total Molybdenum BPK1372 BPK1372-B§1 LCS 202.18 200.00 50 ugll 101 85-115 T
Total Nickel 'BPK1372 BPK1372-BS1  LCS 457.94 400.00 10 ug/t 114 85- 115 B
Total Selenium  BPK1372 BPK1372BS1  LCS 215.13 200.00 100 uglL 108 ‘ 85-115 T
Total Silver ' 777 TBPKi372 BPK13728S1  LCS | 102.71 100.00 10 ugiL 103 ‘ 85 - 115
Total Thalium  BPK1372 BPK1372881 LCS | 404.25 400.00 100 ugll 101 T Tes-115
TotalVanadium  BPK1372_BPKI372.BS1  LCS | 21012 200.00 10 ugl 105 f 85-115 o )
Totalzine  BPKI372 BPK1372BS1_ LCS | 22065  200.00 50 ugl 115 ‘ 85- 115 ] -
Total Mercury BPKiT08 BPK1708BS1  LCS | 0.88500 1.0000 0.20 ugll 885 85- 115
!
1 i
| f
! |
' |
'. |
»
BC Laboratories The resulls in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alterstion, scpmlion‘, detachment or thisd party interpretation,
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E 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
PCB Analysis (EPA Method 8082)

Quality Control Report - Method Blank Analysis
Constituent Batch ID QC Sample iD MB Result Units PQL MDL Lab Quals
PCB-1016 BPLO254 BPL0254-BLK1 ND ugiL. 0.20 0.034
PCB-1221 ) BPLO254 BPL0254-BLK1 ND - ugl_ 0.20 eoss
pCcB-1232 BPLO254 BPLO254-BLK1 ND uglt 0.20 0080 )
pcB1242 BPL(254 BPLO254-BLK1 ND uglL 0.20 TTooes
pcB-1248 BPLO254 BPL0254-BLK1 ND ugiL 0.20 0.025 -
PCB-1254 o - BPLQ254 BPL0254-BLK1 ND uglL 020 0042 T
PCB-1260 BPL(254 BPL0254-BLK1 ND uglL 0.20 0.043
Total PCB's (Summation) BPLO254 BPL0254-BLK1 ND uglL 0.20 0.10 T
Decachiorobiphenyl (Surogate) BPLQ254 BPLO254-BLK1 87.0 % 38-135 (LCL- UCL) T

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alieration, separation,, detachment or third party interpretation.
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E 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

Volatile Organic Analysis (EPA Method 8260)

Quality Control Report - Method Blank Analysis

Constituent Batch ID QC Sample ID MB Resuit Units PQL MDL Lab Quals
Benzene BPLO0S2 BPL0O082-BLK1 ND ugfL 0.50 0.14
Bromobenzene T BPLODB2 BPLOD82-BLK1 ND ugiL 050 0417 i
Bromochloromethane BPLO082 BPLO0B2-BLK1 ND ugit " 050 X "
Bromodichloromethane BPLQ082 BPLO082-BLK1 ND uglt 0.50 o1t
Bromaform BPL00S2 BPLO082-BLK1 ND uglL 0.50 T 022 i
Bromomethane BPLO0B2 BPLO0B2-BLK1 ND ug/L 10 031 T
n-Butyloenzene o BPL00B2 BPL0082-BLK1 ND ug/L 0.50 0.12 T
sec-Butylbenzene BPL0082 BPL0082-BLK1 ND uglL 0.50 0.076
tert-Butylbenzene BPL0082 BPLO0B2-BLK1 ND ug/L 0.50 0.093
Carbon tetrachloride BPLO082 BPL0082-BLK1 ND ug/l 0.50 0.14
Chiorobenzene BPLQ082 BPLO0B2-BLK1 ND ug/l 0.50 012 B
Chloroethane BPLOOS2 BPLO082-BLK1 ND ugll 0.50 012 )
Chloroform T T ~ BPLO0B2 8PLO0B2-BLK1 ND wh 050 0076
Chloromethane 7 BPLO0B2 BPLO082-BLK1 ND ugit 0.50 014 o
2-Chiorotoluene BPLQ082 BPLO0S2-BLK1 ND wll 050 o5
4Chlorotoluene BPLQO82 BPLO0B2-BLK1 ND ugll 0.50 014
Dibromochloromethane BPL0082 BPLO082-BLK1 ND uglL 050 o012
1,2-Dibromo-3-chloropropane BPLO0B2 BPLO0B2-BLK1 ND uglL 1.0 I oar
12-Dibromoethane BPLQOB2 BPL0082-BLK1 ND ug/l. 050 © 02
Dibromomethane BPL0082 BPLO0B2-BLK1 ND ug/l 050 036
12Dichlorobenzene ) BPLQ0B2 BPLO0B2-BLK1 ND uglL 050 011 i
1,3-Dichiorobenzense BPLQUEZ BPLO082-BLK1 ND ugiL 0.50 0.073
1,4-Dichlorobenzene BPLQO82 BPLO0B2-BLK1 ND uglt 050 0.099 i
Dichiorodifluoromethane BPLQ082 BPLO0B2-BLK1 ND wl | 050 017
1,1-Dichloroethane BPLO082 BPLO082-BLK1 ND ugilL 0.50 010 o

)

BC Laboratories

All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report al

4100 Atlas Court « Bakersfield, CA 93308 « (661) 327-4911 « FAX (661) 327-1918 » www.biclabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirely.
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E 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

Volatile Organic Analysis (EPA Method 8260)

Quality Control Report - Method Blank Analysis

Constituent Batch ID QC Sample ID MB Result Units PQL MDL Lab Quals
7,2-Dichiorosthane BPLO0GZ BPL00B2-BLKA ND ugi 0.50 0.15
e e s i—— - e e i
cis-1,2-Dichloroethene - BPL{Joaz BPL0082-BLK1 ND T ugh 0.50 0.20 B
trans-1, Z-Drchloroethene I BPLO0B2 BPLO082-BLK1 ND uglt 050 018 o
1.2-Dichloropropane 8PL0082 BPL0082-BLK1 ND uglt 0.50 0.069
1,3-Dichloropropane BPL00B2 BPLO082-BLK1 ND ugll 0.50 0.12
22-D|chloropropa_n'e« B8PL0082 BPL0082-BLK1 ND uglt 0.50 0.11 T
1,1-Dichloropropene BPLO082 BPL0082-BLK1 ND ugh 0.50 011 B
¢is-1,3-Dichloropropene BPLO0S2 BPL0082-BLK1 ND uglL 0.50 0ors
trans-1,3-Dichioropropene BPLO082 BPL0082-BLK1 ND ug/l 0.50 0.15 o
Ethylbenzene BPL0082 BPLO082-BLK1 ND ug/L 0.50 0.094 o
Hexachlorobutadiene B BPLO0B2 BPL0082-BLK1 ND uglt 0.50 0.28 o
Isopropylbenzene BPLO0S2 BPL0082-BLKA ND uglt 0.50 0.15 B
p-lé'EprEEQitéfde}Ié—_“""_"' BPLQ082 BPL0082-BLK1 ND ug/L 0.50 ‘oo8t
Methylene chloride BPL0082 BPL0082-BLK1 ND ugiL 1.0 X
Methyl tbutyl ether BPLG082 BPLO082-BLK1 ND uglL 0.50 013 o
Naphthalene T BPLG082 BPLO082-BLK1 ND uglt 0.50 0.11
n-Propylbenzene BPLG082 BPLO0BZ-BLK ND ugl 050 1 0091
Styrene BPLO082 BPLODBZ-BLKA ND ug/L 0.50 0.089
1,11, 2-Tetrachioroethane BPLG082 BPLO082-BLK1 ND ugl 0.50 012 N
1",'{5 2-Tetrachlorosthane BPLG082 BPLO082-BLK1 ND ug/t 0.50 ‘014 )
Tetrachlorosthene T T epPLdosz BPLO0B2-BLK1 ND ugll © o050 o018
Toluene T BPLO082 BPLO082-BLK1 ND ugit I 050 X
1,23-Trichlorobenzene o BPLO0B2 BPLO082-BLK1 ND gl | os0 o015 i
124-Trichlorobenzene BPL0S2 BPLO0B2-BLK1 ND ug/L 0.50 o1 i

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical repart must be repraduced in its entirety.
All results listed i this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, scparauon,, detachment or third party interpretation.
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E LABORATORIES, INC.

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

Project:
Project Number:
Project Manager: Lynn Jefferson

Rad Survey
Rad Survey

Reported; 12/08/06 16:23

Volatile Organic Analysis (EPA Method 8260)

Quality Control Report - Method Blank Analysis

Constituent Batch ID QC Sample ID MB Resuit Units Lab Quals
1.1,3-Trichiorosthane BPLO0B2 BPLO0B2-BLK1 ND ugiL

11,2 Trichloroethane BPLO0SZ BPLO0B2-BLK1 ND ugiL o

Trichlorogthene ) BPLO0B2 BPL0082-BLK1 ND wll

Trichlorofiuoromethane R BPLO0B2 BPLO0S2-BLK1 ND ugll

1 "é"a'?T}{éﬁlé'rap{éBai{e'” T BPLO0B2 BPLO082-BLK1 ND uglt )
1,1.2-Trichloro-1,2,2-trifluorcethane BPLQOB2 BPLO082-BLK1 ND uglL )

1.2.4Trmethylbenzene BPLQU&2 BPLO082-BLK1 ND uglt T
1,3,5-Trimethylbenzene BPLG082 BPLO082-BLK1 ND uglt

mel |chloride BPL00B2 BPL0082-BLK1 ND uglt N
Total Xylenes BPL00B2 BPL0082-BLK1 ND ugh

p-amXylenes BPLQ082 BPLO0B2-BLK1 ND uglt 05 023

o:)iﬁeﬁé_' R BPLQ0B2 BPLO082-BLK1 ND ug/l. 050 0.096 '
1,2-Dic loroethane-d4 (Surrogate) BPLQOS2 BPLO0B2-BLK1 94.2 % 76-114 (LGL- ucl

Toluene-d8 (Surrogate) BPLO0B2 BPLO082-BLK1 102 % 88- 110 (LCL-UCL)_
4-Bromofivorobenzene (Surrogats) BPLQUE2 BPLO082-BLK1 89.3 % 86-115 (LCL-UCL})

1
i

BC Laboratories

4100 Atlas Court * Bakersfield, CA 93308 « (661) 327-4911 + FAX (661) 327-1918 « www.bclabs.com

The results in this report apply 10 the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirely.
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E LABORATORIES, INC.

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

i
i

Project: Rad Survey
Project Number: Rad Survey
Project Manager: Lynn Jefferson

Reported:

12/08/06 16:23

Base Neutral and Acid Extrfactables Organic Analysis (EPA Method 8270C)
Quality Control Report - Method Blank Analysis

Batch ID

Constituent QC Sample ID MB Result Units PQL MDL Lab Quals

Acenaphthene BPK1678 BPK1678-BLK1 ND gl 2.0 0.35

Acenaphthylene - T BPK1678 BPK1678-BLKA ND ugiL 2.0 0.32

Aldrin T BPK1678 BPK1678-BLK1 ND ug/_ 20 047 o

Anifine BPK1678 BPK1678-BLK1 ND uglL 50 18

Anthracene BPK1678 BPK1678-BLK1 ND ugl 20 027 )

Benzidine BPK1678 BPK1678-BLK1 ND ug/L 20 T a7

Benzolalanthracene o BPK1678 BPK1678-BLK1 ND uglt 2.0 0.34 T

Benzo[b}ﬂuoranthene BPK1678 BPK1678-BLK1 ND ught 2.0 038 o
Jﬂuoramh "e“"_ T ) BPK1678 BPK1678-BLK1 ND uglt 20 047 o

Benzo[a]pyrene ST - BPK1678 BPK1678-BLK1 ND uglt 20 045 -

Benlo[ghl}perylene ) ’  BPK1678 BPK1678-BLK1 ND T ugl 20 056 )

Benzoic acid S BPK1678 BPK1678-BLK1 ND ug/L 10 T Tos1 )

Benzyl alcohol BPK1678 BPK1678-BLKA ND ugll 20 o4

Benzyl butyl phthalate BPK1678 BPK1678-BLK1 ND ug/l 2.0 032

alpha-BHC BPK1678 BPK1678-BLK1 ND uglL 20 042 .

beta-BHC BPK1678 BPK1678-BLK1 ND ug/L 2.0 046

delta-BHC BPK1678 BPK1678-BLK1 ND uglL 2.0 028 T

gamma-BHC (Lindane) BPK1678 BPK1678-BLK1 ND ugll 2.0 ™ o35 T

bis(2-Chloroethoxy)methane BPK1678 BPK1678-BLK1 ND uglL 2.0 1.6

bis(2-Chloroethyl) ether S BPK1678 BPK1678-BLK1 - ND ug/l 2.0 049

b.s(z-chtoronsdprdb}ijéiher ST BPK1678 BPK1678-BLK1 ND ugll 20 - ost

ms(z-ahymexyl)pnthauate ' BPK1678 BPK1678-BLK1 ND wi. 50  oes

4B méphenyl pheny! ef ether T BPK1678 BPK1678-BLK1 ND uglt 20 040

4-Chloroaniline BPK1678 BPK1678-BLK1 ND uglt 20 099

2-Chloronaphthalene BPK1678 BPK1678-BLK1 ND ug/l 2.0 041 o

¢

BC Laboratories

All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes o responsibility for report alteration, scparatlon,, detachment or third party interpretation.
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The resulls in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report st be reproduced in its entirety.
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E LABORATORIES, INC.

(

Tetra Tech
1940 E. Deere Ave. Suite 200
Santa Ana CA, 92605

Project: Rad Survey
Project Number: Rad Survey
Project Manager: Lynn Jefferson

Reported: 12/08/06 16:23

Quality Control Report - Method Blank Analysis

Base Neutral and Acid Extr?ctables Organic Analysis (EPA Method 8270C)

Batch ID

Constituent QC Sample ID - MB Result Units PQL MDL Lab Quals
4-Chloropheny! phenyl ether BPK1678 BPK1678-BLK1 ND ug/l 2.0 0.33
Chrysene BPK1678 BPK1678-BLK1 ND uglt 2.0 030
4,4-DDD BPK1678 BPK1678-BLK1 ND ugl. 2.0 0.38 -
44DDE BPK1678 BPK1678-BLK1 ND uglL 3.0 0.52
44007 BPK1678 BPK1678-BLK1 ND uglt 20 0.36 i
Dibenzofa,hjanthracene BPK1678 BPK1678-BLK1 ND uglL 3.0 0.48 B
Dibenzofuran ) BPK1678 BPK1678-BLK1 ND ug/L 20 Tl T
1,2-Dichiorobenzene BPK1678 BPK1678-BLK1 ND ugl 20 035
1,3-Dichlorobenzene BPK1678 BPK1676-BLK1 ND ug/L 20 035 -
1.4-Dichiorobenzene ) BPK1678 BPK1678-BLK1 ND ug/L 20 025
3,3-Dichlorobenzidine o T ) BPK1678 BPK1678-BLK1 'ND whl 10 s
e — SRers i R — s
Diethyl phthalate B BPK1678 BPK1678-BLK1 ND uglt 20 o34
Dimethyl phthatate BPK1678 BPK1676-BLK1 ND ugh- 20 o032
Di-n-buty! phthalate BPK1678 BPK1678-BLK1 ND ugll 2.0 0.40 i
2,4-Dinitrotoluene BPK1678 BPK1678-BLK1 ND uglt 2.0 0.39 T
2,6-Dinitrotoluene BPK1678 BPK1678-BLK1 ND uglt 2.0 0.48 R
Di-n-octy! phthalate BPK1678 BPK1676-BLK1 ND ugll 2.0 I o T
1,2-Diphenylhydrazine BPK1678 BPK1678-BLK1 ND uglt 20 0.38
Endosuffant T BPK1678 BPK1678-BLK1 _ ND uglht 10 23 -
Endosuffant BPK1678 BPK1678-BLK1 ND ugh. T, T
Endosulfan sulfate BPK1678 BPK1678-BLK1 ND uglL " 30 0.67 T
Endrin T BPK1678 BPK1678-BLK1 ND ug/l "T200 7 o8
Endrin aldehyde BPKi678 BPK1678-BLKA ND ugii w0 7 Tse
Fluoranthene BPK1678 BPK1678-BLK1 ND ug/L T20 030

' )
BC Laboratories

The results in this repart apply to the samples analyzed in accordance with the chain of custody document, This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, scparation,, detachment or third party interpretation.
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E LABORATORIES, INC.

(

Tetra Tech Project: Rad Survey
1940 E. Decre 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 - Method Blank Analysis
Constituent Batch 1D QC Sample ID MB Resuit Units PQL MDL Lab Quals
Fluorene BPK1678 BPK1678-BLK1 ND gl 2.0 0.36
Heptachlor BPK1678 BPK1678-BLK1 ND ugit 20 0.53 o
Heptachlor epoxide BPK1678 BPK1678-BLK1 ND uglL 2.0 024 o
Hexachlorobenzene BPK1678 BPK1678-BLK1 ND ug/l 20 0.35
Hexachiorobutadiene BPK1678 BPK1678-BLK1 ND ugll 20 040
Hexachlorocyclopentadiene BPK1678 BPK1678-BLK1 ND ug/l 2.0 0.36 . o
Hexachloroethane BPK1678 BPK1678-BLK1 ND ugll 2.0 020
Indenof1,2,3-cdjpyrene BPK1678 BPK1678-BLK1 ND ugll 20 047
isophorone BPK1678 BPK1678-BLK1 ND w20 om
2-Methylnaphthalene - BPK]678 BPK1678-BLK1 ND w20 o021
Naphthalene BPK1678 BPK1678-BLK1 ND uglt 20 o3 o
2-Naphthylamine i BPK1678 BPK1678-BLK1 ND uglt 20 53
2-Ntroanilne B BPK1678 BPK1678-BLK1 ND uglL 20 os2 -
3-Nitroaniline h o BPK1678 BPK1678-BLK1 ND uglL 20 16
4Niroaniine BPK1678 BPK1678-BLK1 ND ugll 50 04
Nitrobenzene o BPK1678 BPK1678-BLK1 ND gl 2.0 0.37 B
N-Nitrosodimethylamine BPK1678 BPK1678-BLK1 ND ugiL 20 05
N-Nitrosodi-N-propylamine BPK1678 BPK1678-BLK1 ND uglt 20 | oss
N-Nitrosodiphenylamine BPK1678 BPK1678-BLK1 ND uglt 2.0 0.42 o
Phenanthrene - BPK1678 BPK1678-BLK1 ND uglt 2.0 020 )
pyene BPK1678 BPK1678-BLK1 ND uglt 20 To20
12,4-Trichlorobenzene o BPK1678 BPK1678-BLK1 ND -y P R
4-Chloro-3-methylphenol BPK1678 BPK1678-BLK1 ND ug/t 50 039 i
2-Chloraphenol BPK{678 BPK1678-BLK1 ND' ugll .20 039
2,4-Dichlorophenol a BPK1678 BPK1678-BLK1 ND ug/L 2.0 0.37

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document, This analytical report must be reproduced in its entirety.
Al results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation,, detachment or third party interpretation.
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E. 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 Cohtrol Report - Method Blank Analysis

Constituent Batch 1D QC Sampile (D MB Result Units PQL MDL Lab Quals
2.4-Dimethyiphenol BPK1676 BPK1678-BLK1 ND ugic 7.0 ' 15
4,6-Dinitro-2-methylphenal BPK1678 BPK1678-BLK1 ND ug/L 10 25
2 4-Dinitrophenol BPK1678 BPK1678-BLK1 ND ug/L 10 : 0.35 i
2-Methyiphenol BPK1678 BPK1678-BLK1- ND ug/L 2.0 3
3-&4—Melhy|phenol ) BPK1678 BPK1678-BLK1 ND ug/L 2.0 14
2-Nltr0phenol e T BPK1678 BPK1678-BLK1 ND ug/L 2.0 e
4-N|trophenol T BPK{678 BPK1678-BLK1 ND ug/L 20 o3
Pentachloropheno B BPK1678 BPK1678-BLK1 ND vglt 10 oss T
Phenol BPK1678 BPK1678-BLK1 ND ugie 20 0.30
2.4 5-Trichlorophenol ) BPK1678 BPK1678-BLK1 ND ugll 50 037 )
'2’2”63636'16%6;&1?:{6{"‘_"' BPK1678 BPK1676-BLK1 ND ugiL. 5.0 ”“""“647'”' T
2-Fluorophenol (Surrogate) BPK1678 BPK1678-BLK1 58.7 Ty 28-87 (LCL-ucy)
Phenol-d5 (Surrogate) BPK1678 BPK1678-BLK1 41.2 %  18-s5acL-ucL)
ran'obE{sznéds_Eéb}}Eéate) BPK1678 BPK1678-BLK1 756 % T a0- 121 (LCL ucy
2-Fluorabiphenyi (Surrogate) BPK1678 BPK1678-BLK1 79.2 % Ta2428 qeL-uch i
24,6-Tribromophenal (Surrogate) _ BPK1{678 BPK1678-BLKA 15 % . 4-wrqci-uch
p-Terphenyl -d14 (Surrogate) » L BPK1678 BPK1678-BL!<_1” o _-__?ZE_._“___.V _Z°_...v...__;.. i _4(3 _1_54 (LCL UCL)

! |

1

|

BC Laboratories The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

All results listed in this report are for the exclusive use of the submitting panty. BC Laboratories, Inc. assumes no responsibility for report alteration, separation,, deiachment or third party interpretation.

4100 Atlas Court » Bakersfield, CA 93308 « (661) 327-4911 » FAX (661) 327-1918 « www.btlabs.com Page 29 of 31
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E 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
Water Analysis (Metals)
Quality Control Report - Method Blank Analysis
Constituent Batch ID QC Sample ID MB Result Units PQL MDL Lab Quals
Total Antimony BPK1372 BPK1372-BLK1 ND ugiL 100 ' 7.1
Total Asenic BPK1372 BPK1372-BLK1 ND ugl 50 18 N
Total Barium o ) BPK1372 BPK1372-BLK1 ND ug/lL T
Total Berylium BPK1372 BPK1372-BLK1 ND ugl_
Total Cadmium R BPK1372 BPK1372-BLK1 ND ug/L
Total Chromium BPK1372 BPK1372-BLK1 ND ugiL
Total Cobatt ) BPK1372 BPK1372-BLK1 ND ugiL
Total Copper BPK1372 BPK1372-BLK1 ND ugh.
TotalLead BPK1372 BPK1372-BLK1 ND ugl
Total Molybdenum BPK{372 BPK1372-BLK1 ND ug/L i
Total Nickel - BPK1372 BPK1372-BLK1 ND uglt o
Total Selenium BPK1372 BPK1372-BLK1 ND ug/L.
Total Silver T BPK1372 BPK1372-BLK1 ND uglL
Total Thallium T BPK1372 BPK1372-BLK1 ND ugl T
Total Vanadium BPK1372 BPK1372-BLK1 ND uglL
Total Zine BPK1372 BPK1372-BLK1 ND ugil
Total Mercury BPK1708 BPK1708-BLK1 ND uglL

BC Laboratories

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Al results listed in this report ate for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation,, detachment or third party interpretation.

4100 Atlas Court » Bakersfield, CA 93308 » (661) 327-4911 « FAX (661) 327-1918 » www.bclabs.com
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E 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

t

Notes and Definitions

Vil The Continuing Calibration Verification (CCV) recovery is not w:ithin established control limits.
$09 The surrogate recovery on the sample for this compound was not Mithin the control limits
505 The sample holding time was exceeded
J Estimated value
All PQL's and/or MDL's were raised due to inadequate sample size repeived.
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 Relative Percent Difference :
' ‘
BC Laboratories

All results fisted in this report are for the exclusive use of the submitting party. BC Laboratories, [ac. assumes 0o responsibility for report alteration, scpamhon,, detachment or third party interpretation.

4100 Atlas Court « Bakersfield, CA 93308 (661) 327-491% » FAX (661) 327-1918 * www. Belabs.com

The results in this reportapply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Page 31 of 31




INVOICE NO

B023963
LABORATORIES, INC. Paget of
J.1. Eglin. Reg. Chem. Engr.
4100 Atlas Coun, Bakersfield. California 93308 Phone {661} 327-491 1. Fax (661) 327-1918
Client No. TRTSD PO Number:
Invoice Date: 12/14/06
Tetra Tech ‘ Lab Number. ™ 0812230
1230 Columbia St. Suite 750 Submitted On: 11/21/06
San Diego, CA 92101 Submitted By: Lynn Jefferson
Attn: Katarina Cauider
Payment Due: 01/15/07
Terms: Net 30 days
Quantity Description of Service Dept. Unit Amount
0612230-01 08-ST-019, 11/18/2006 2:22:00 PM, J. Dessort
0612230-02 08-ST-020, 11/18/2006 2:34:00 PM, J. Dessort
0612230-03 08-ST-021, 11/18/2006 2:38:00 PM, J. Dessort
1 0612230-04 = 08-ST-022, 11/18/2006 2:47:00 PM, J. Dessort
0612230-05 08-ST-023, 11/18/2006 2:55:00 PM, J. Dessort
1 Water: EPA 8081 - Organo-Chlorine Pesticides - (Samples 0612230-03) 205 . 1$200.00 $200.00
1 Water: EPA 8082 - PCB Analysis - {Samples 0612230-04) 205 $100.00 $100.00
1 Water: EPA 8260 - Purgeable Halogenated & Aromatics - (Samples 206 $275.00 $275.00
\ 0612230-01)
1 Water: EPA 8270 - Acid Extractables and Base Neutrals - (Samples 205 $400.00 $400.00
0612230-02)
1 Water. Total 17 Metals (6010/7470) - (Samples 0612230-05) 207 $300.00 $300.00
Yubtotal $1 .27§.OO
$1,275.00

Please refer to the invoice number above when making your payment.
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SOIL RESULTS

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-2201-0008-0001

CTO No. 0008, 09/28/07



N00236.002967
ALAMEDA POINT
SSIC NO. 5090.3

SECTION E.1 - SOIL RESULTS

THIS SECTION 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
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DECON WATER

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-2201-0008-0001

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
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APPENDIX F

SURVEY AREA GAMMA SPECTROSCOPY DATA

220100080001 SurveyReport.doc

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-2201-0008-0001

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
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FIELD SPECTRA

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-2201-0008-0001

CTO No. 0008, 09/28/07
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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
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APPENDIX G
PHOTOGRAPHIC LOG

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-2201-0008-0001

CTO No. 0008, 09/28/07
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APPENDIX H

INSTRUMENT CALIBRATION AND PERFORMANCE CHECK DATA

220100080001 SurveyReport.doc

H.1

INSTRUMENT CALIBRATION RECORDS

H.2

PERFORMANCE CHECK DATA

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-2201-0008-0001

CTO No. 0008, 09/28/07



N00236.002967
ALAMEDA POINT
SSIC NO. 5090.3

APPENDIX H — INSTRUMENT CALIBRATION AND
PERFORMANCE CHECK DATA

SECTION H.1 — INSTRUMENT CALIBRATION
RECORDS

RADIOLOGICAL CHARACTERIZATION SURVEY
REPORT

DATED 28 SEPTEMBER 2007



EBERLINE MODEL E-600 COUNT RATE METER CALIBRATION RECORD
VV RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-5G3
Project # 98106:06 File Class: T6.5
Procedure: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 of 2

EberlineMode]l E-600 SN q l g : Barcode: CM ERD - 1o gz T

Conve.ticaa! Channel Calibrated Wik Pacake GM (1 Other & Barcode: T2 ARG - 0234

If other § checked, Model __ €hetline. SPA-3 SN_¥/

CALIBRATION STANDARDS:

Pulser Mfr/Model _@%//M APz Barcode A ER/-0002.  Cal Expires 7t /0 A
Barcode M7 /2 ~0O0 /. Cal Expires__/ Py

DMM: Model __/Zy fre. 77
Pancake GM Detector S/N___————— Barcode E— Cal. Expires_ —~  N/A
Palser As-Found ¢/m As-Leftc/m Acceptable
C/m Rangec/m
! Channel 1 | Channel 2 | Channel 3 | Channel 1 { - Channel 2 Channel 3
X1 | 280 260 Zoo 250 200 ' 190 to 210
400X 11 '/0 o 00 380 to 420
sox1 | JOO 700 760 to 840
s00x10 | /49K IR 19K to 2.1K
‘ goox10 | 7. 99 A 7.9 7.6K to 84K
200X 100 (/4.9p%& 997£ 19K to 21K
goox 100 | 19-€K Ay 76K to 84K
200x 1K | /777K 27K 190K to 210K
soox1x | 799kL 7995 7994 | 799 T99K.| 799K | 60K o 8ok
SCALER CHECK (counts/1 minute
g00x 100 | /9-BL , 78400 to 81600
Audio & yes 0 no Light @ yes O no

__! Midpcint of most commoanly used scale: ANSI N323-1978
NOTES: An"S" in the as-found column indicates no as-found readings available due to instrument repairs. All radiation standards used in chis

calibration are traceable to NIST. Calibration of M&TE is mraceable to NIST. The acceptable tolerance for as-left readings is & 5% for
meter readings and $2% for scaler readings.

HIGH VOLTAGE CALIBRATION
High Voltage Setting (E-600) As-Found As-Left Acceptable Range (DMM)*
1246 £5V - —~ /28] v| /247 v 1246 + 20V
[
2250 +5V 2259 v 2299 v 2250 % 20V

* An out of tolczance ceport 1s 1ssued when the as-found volrage is more than -40 volts from the displayed value corresponding to 1 >20% reducuon i radiological esponst.

aments: Mﬂf

~23 -, F-23 -0 7
Calibration Date Due for Recalibration

Signatures indicate acceptability of




SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET

RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 File Class: T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes: 02/00 Rev.2, Pagel of 1

E-600: S/N Je8 N/A O Barcode: (1 £4) — 10 S ,
Model: SPH- ~ 3 s/Ntb/  SmarcPack O Barcode: N7~ ~ 023 & ]

M&TE

B-600: S/N___— Barcode Cal Bxp. Date__—— _ N/A @
Isotope C S/NJZE0 $70 Activity 4 ﬁfég:{,,‘Cert. Date_27-0 4
Source to Detector Geometry,

} Eff. From As-Found As-Left »
{C el # Prev. Cal | Bkg, cpm | Gtoss, cpm Eff. Bkg, cpm | Gross, cpm Eff.
E §% | o] /p7.26] 22 ] s08% /9584 | /2.9,
|2 7

.f
[ 3 .

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 for as-left readings is £10% ot £20% if

a corsrection factor chart is provided.

Comments: Mo G

,/-—-__——\

-
i

L [
K
.ﬁi\ B ".g

M /g_,/f- F-23-0¢ $-23-077

Calfbrated By - Calibration Date - Due for Recalibration

2 W"’ Signatures indicate acceptability of

ewed and Approved By calibration data as recorded above.

Date  AUG 23 2000

COPY



Page 1

CALS68

08/23/06 10:11:18
E-600 Serial Number

G
Page 2

Program Versiocon
Calibration Date/Due Date
Scaler Precision

Lower Threshold Cal. Points
Upper Threshold Cal. Points
Lower Threshold Slope
Lower Threshold Intercept
Lower Threshold Span

Upper Threshold Slope
Upper Threshold Intercept
Upper Threshold Span

Alarm Editing

Latching Alarms

Auto Ranging

Beep on Auto-~Range

Ignore E-600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support

Peak Hold Mode Support
Background Update Mode Support
Log ID Source

Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units

Scaler Counting Mode

Conventional Probe Serial Number

Type
Calibration Date/Due Date
Dead Time

Surface Area

Max High Voltage
Overrange

Probe SPA~3 461 continued...
Channel 1

Channel Type

Rate Units

Response Times

High Voltage

Lower Threshold

Upper Threshold
Selected Window

Lower Cal. Constant
Scaler Time

Lower to Upper Crossover
Upper to Lower Crossover

Cable Length: éQ inches

EBERLINE E-600 CALIBRATION REPORT ~ V4.02

CMERD- 10SE In7z 4y, -

o023L
968

: E600 v4.01

: No

08/23/06 to 08/23/07
10%

1.80 mV and 6.00 mV
6.00 mV and 60.0 mv
0.8571

-0.0952 mv
0.1111 mV (<=0.5)
0.9222

~0.7556 mv

HS Tyu

to 5.10 mv (>=5.0)

0.8193 mV (<=1.5) to 60.0 mV (>=50.0)

Enabled
Enabled
Enabled

No
No

: Enabled

Enabled
Enabled
Enabled
Enabled
Internal/Aux.
Start Scaler
Zero Display

: Rate

.

Fixed Time

461

SPA~-3

08/23/06 to 08/23/07
20.0 usec

20.0 cm2

1600 vdc

48000 cps

Gamma

cpm

20,10,3 secs

830 vdc

2.00 mv

60.0 mvV

Lower

1.00 counts/count
60 secs ) :
0.0

0.0

Page 1




CAL968

EBERLINE E-600 CALIBRATION REPORT -~ V4.02
CMEBD~1056/DTEBG~0236 74?5 &9;#;}——

08/23/06

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 : 0.8810
Lower Threshold Intercept 0 =0.1238 mV
Lower Threshold Span :70.1405 mV {<=0.5) to 5.10 mV (>=5.0)
Upper Thresheld 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
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 : 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 secs
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 secs
Lower to Upper Crossover : 0.0
: 0.0

Upper to Lower Crossover

Cable Length: é inches
Signature: O///f% Date: S-23-9%

7 T

Page 1
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Project # 98106:06 File Class: T6.5

— — ._._..\.--.\,..

_...._.,‘

,-.
l: —-’

At e ‘.L—l L; R

EBERLINE MODEL E-600 COUNT RATE METER CALIBRATION RECORD
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

1qK-| 199¢ | 194¢-| 799

A 4
Procedure: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 of 2
Eberl ] 0
erlire Model E-600 sN___ [0 T Barcode: (280 /) 20
Convenional Chanael Calibrated Wit Panceke G (] Other & Barcode: DTEBG ~0 23
If other is checked, Model _ &Eber/ina SP4-3 SN____Y6=2-
CALIBRATION STANDARDS:
Pulser Mfr/Model & bavTina MP2— _ Barcode PlLEB) 0o 2— Cal. Expires___/_’éé__
DMM: Model_f~lutl. 777 Barcode A1/ Ft.b~ode / . Cal Expires_ [2/0ko
Pancake GM Detector S/N Barcode Cal. Expires__~—" N/A
Pulser As-Found c¢/m As-Leftc/m Acceptable
c/ _ f ' Range ¢/m
= Channel 1 | Channel 2 | Channel3 | Chaanel I- | Channel2 | Channel3
00x1 | 2D0 200 200 O 200 | 20O 190 to 210
aox1 | 400 o0 380 to 420
) soox1 | ¥00 $20 760 to 840
200x10 | /-9 .00k 19K to2.1K
goxio | 141 7-9 1 7.6K to 84K
200x100 | [.99 K 1997k 19K t0 21K
soox1d0 | 198F 79-§K 76K to 84K
20xix | /9978 [79.7 190K to 210K
7995 | 799K+ 160K o 840K

800 X 1K

800 X 100

7 9P

} Midpoint of most commonly used scale: ANSI N323-1978
T NOTES: An"S" in the as-found column indicates no as-found readings available due to instrument repairs. All radiation standards used in this

caltbration are traceable to NIST. Calibration of M&TE is traceable to NIST. The acceptable tolerance for as-left readings is 5% for
meter readings and $2% for scaler readings.

SCALER CHECKX (counts/1 minute

HIGH VOLTAGE CALIBRATION
High Voltage Setting (E-600) As-Found As-Left Acceptable Range (DMM)*
1246 +5V JzfsT oy [ v 1246 + 20V
2250 +5V | zvfe v 22¥§ v 2250 + 20V

aments: /VONE

* An out of tolerance report is issued when the ss-found voltage is more than -40 valts from the displayed value carresponding to a >20% reduction i cadiplogical response.
3 ' H ? «

e

N —

Cali

o A 7~

Ea s A

A kA el

F-2U-04f

7-2/~07

Calibration Date
Signatures indicate acceptability of

Due for Recalibration




SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET

RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 Fie Class: T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes: 02/00 Rev.2,Pagel of 1

E-600: S/N___ /0 &7 N/A O Barcode: A mMEBD -7/ 20) ’
|
Model: _574~3 S/N_46 2~ Smart Pack Q Barcode: D7ERL~023 3 l

M&TE

E-600: S/N Barcode N/A &

‘ al. Exp. Date
Isotope /27 € 5 S/INLR<w S7¢ Activity L, VZ&:A g,/A Cert Date_#-27-04

Source to Detector Geometry, (»M

Channel # Eff. From | As-Found As-Left ‘
ann Prev. Cal | Bkg, cpm | Gross, cpm Eff. Bkg, cpm | Gross, cpm Eff.

1 /482 | S [2133 | jsid | SToer | 228k | /S/ 7%
2 Voo
3 2/

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 INIST. Calibration of
M&TE is traceable to NIST. The acceptable tolerance for as-left readings is £10% or £20% if

a correction factor chart is provided.
; *"‘ -, ———— —4' i § ] —
. I {1 !.—:[L\u —
Commeats: /‘/dn/z;':'—

(1 A7~ §-2-04 Iy,

Caliertvcc%y - Calibration Date Due for Recalibration

e W""‘ Signatures indicate acceptability of

1ewed and Ap’proved By calibration data as recorded above.

Dete G 23 2006
COPY




CAL1089 e ———— =
EBERLINE E-600 CALIBRATION REPORT - V4.02 - - L .
CMEBD-1120/DTEBG-0233 TS AT AT
08/21/06
E-600 Serial Number
Program Version
Calibration Date/Due Date

: 1089
: E600 V4.01
08/21/06 to 08/21/07

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 : -0.1905 mv
Lower Zhreshold Span  0.2162 mV (<=0.5) to 5.10 mV (>=5.0)
Upper fhreshold Slope : 0.9556
Upper Threshold Intercept : —-0.8889 nV
: 0.9302 mV (<=1.5) to 60.0 mvV {>=50.0)

Upper Threshold Span

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

Backgrcund Update Mode Support : Enabled
Log ID Source : Internal/Aux.

Star Key Ratemeter Function : Start Scaler
Star Key Integrate Function : Zexo 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 1 cpm

Response Times 20,10, 3 secs

High Voitage 947 Vdc
Lower Threshold 2.00 mv
2.12 mV

Upper Tareshold
Selected Window : Upper
Upper Czl. Constant : 1.00 counts/count
Scaler Time 10 secs

Lower to Upper Crossover 0.0

Upper to Lower Crossover ¢ 0.0

Cable Length: ._,,2 é inches
Signature: /Q-V/f/M Date: y-2/-04

Page 1 - e@@py '




- SPA-3.GRF 462
Voltage Plateau Curve
4700
— Lower Win.(2.00mV)|
4030~ Upper Win.(2.12 mV
Gamma
3760 -
__..-——"/
3290 —r
2820 //
2350—A4
1880
1410
940
470
0 .
506 635 674 713 752 791 830 869 908 947 986 996
947:  0.00
3863.28

Voltage

i

—
[N

pe—

(R

1)

LS e s

OCmegd—1/zo
DTEAG —0233

COPY

08121/06
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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
Rev. 6,Page 1 of 2

Procedure: 3.9.5 Issued: 07/06 Supersedes: 11/04

Eberline Model E-600 SN yexal Barcode: (N EGD 1127
Conventonal Channel Calibrated With: Pancake GM (] Other & Barcode: Przg e —p2d ‘7(
If other is checked, Model_&hsrTjne. S PH-3 SN__4és 7%
CALIBRATION STANDARDS: N / //’é

Pulser Mft/Model &Zes7ona /72~ ey ;
DMM: Model_fFukbs 77 Barcode [}zgz&é_é -89/ Cal Expites_/d/b 6

Pancake GM Detector S/N, Barcode Cal. Expires___——~ N/A =l
Pulser As-Found ¢/m As-Leftc/m Acceptable
c/ | ~ ( Range ¢/m
m Channel 1 | Channel 2 | Channel3 | Channel1 | Channel2 | Channel3
0W0X1 | 200 | 206 200 2, 200 oo 190 to 210
400X 11 '/50 00 380 to 420
800 X 1 700 V] 760 to 840
200x10 | f4TE- [ 49¥ 19K t02.1K
- 800X 10 |].49K ¥ 7.6K to 84K
200x100 | /9.79 14.9% 19K to 21K
800X 100 | 74 &7 19- 7 76K to 84K
wx1x | [94.7, 1Q91¢ 190K to 210K
soox1x | 799K 799K | 799 799K FILANTTEE | 760K o 840K
SCALER CHECK (counts/1 minute
sooxwo (19852, | 73400081600
i ngbt 2 yes W no

—1 Midpoint of most commonly used scale: ANSI N323-1978
NOTES: An"S" in the as-found column indicates no as-found readings available due o instrument repairs. Al mdiation standaxds used in d-us

calibration are traceable to NIST. Calibration of M&TE is traceable to NIST. The acceptable tolerance fo : :
meter readings and 2% for scaler readings. ‘ ; L

HIGH VOLTAGE CALIBRATION —_

High Voltage Setting (E-600) / /A:&Fou?\ As-Left Acceptable Range (DMM)*
1246 +5V + )29 o 3/ L7V 1246 + 20V
2250 5V | | 232) /v| 2242 v 2250 + 20V

“ An out of tolerance report is issued when thc‘aW more than -40 voles from the displayed value corresponding to 2 >20% reducuon in radiological response

mnments: M/‘/f

Cfesips §rozrs7
Calibration Date Due for Recalibration

~ . LR N PR 554 M




SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

Procedure: 3.9.8

Project # 98106:06 File Class: T6.5

Issued: 05/01 Supersedes: 02/00 Rev.2, Pagel of 1

B-600: S/N____/2¥/ N/A O Barcode: Apa 80— (23
Model _SA4-3 s/ 4457 75/mm Pack O Barcode: DTERG -0 LY
M&TE

E-600: S/N Barcode__——— _ Cal. Exp. Date na
Isotope /37Cs  S/N_ZL D S/9 Activity /- ngQZCm Daw K 2704

Souzce to Detector Geometry Mak

Eff. From As-Found As-Left
Chaanel # Prev. Cal. | Bkg, cpm | Gross, cpm Eff. Blkg, cpm | Gross, cpm Eff.
IL L | /52 (/0 1fR ] 1ol | 1557 Scesk] 233K /547
2
L

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 for as-left readings is £10% or £20% if

a correction factor chart is provided.

NOTES:

Aop =

Comments:

=BERLINE
COPY

‘7: /2 ?—/ 07
Due for Recalibration

Dy L7~ s

Calfbrated By Calibration Date

Q.. 2040
and Apf;;'oved By
' e AUG 23 2006

Signatures indicate acceptability of
calibration data as recorded above.

-

-



SPA-3.GRF

-

bmm.\m"":’cOO

(

66574
Voltage Plateau Curve

4800

— Lower Win.(2.00mV)
4300] " Upper Win.(2.12 mVv

Gamma
3840 _.._.--—— /‘-"f
3360 //
2880 Ve
2400
1920
1440
960
480

296 635 674 713 752 791 830 869 808 947 986 996
869: 0.202036 ’
3822,
Voltage
CMEBD-//2 3
D7Z84 0 244

-BERLINE

08/22/06



CAL1041

EBERLINE E-600 CALIBRATION REPORT -~ V4.02

CMEBD-1123/DTEBG-0244
08/22/06
E~600 Serial Number

Program Version
Calibration Date/Due Date
Scaler Precision
Lower Threshold
Upper Threshold
Lower Threshold
Lower Threshold
Lower Threshold
Upper Threshold
Upper Threshold
Upper Threshold
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto-Range
Ignore E~600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support
Peak Hold Mode Support
Background Update Mode Support
Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler bisplay Units
Scaler €ounting Mode

Cal. Points
Cal. Points
Slope
Intercept
Span

Slope
Intercept
Span

Conventional Probe Serial Number
Type
Calibration Date/Due Date
Dead Time
Surface Area
Max High Voltage
Overrange

Probe SPA-3 68574
Channel 1
Channel Type
Rate Units
Response Times
High Voltage
Lower Tareshold
Upper Tareshold
Selected Window
Upper Czl. Constant
Scaler Time
Lower to Upper Crossover
Upper to Lower Crossover

Cable Length: ‘Q inches

Q,//frf

Signature:

: No

: No

1041

E600 v4.01

08/22/06 to 08/22/07
10%

1.80 mV and 6.00 mv

6.00 mV and 60.0 mv

(0.8810

-0.1238 mV

0.1405 mV (<=0.5) to 5.10 mV {>=5.0)
0.9556

~0.8889 mV

0.9302 mV (<=1.5)
Enabled

Enabled

Enabled

to 60.0 mV (>=50.0)

No

Enabled

: Enabled
: Enabled
: Enabled
: Enabled

Internal/Aux.

: Start Scaler

Zero Display
Rate
Fixed Time

66574

: SPA-3

EECT RN

08/22/06 to 08/22/07
20.0 usec

20.0 cm2

1600 Vdc

48000 cps

Gamma
cpm

20,10, 3 secs
869 Vdc
0.0667 mV
5.33 mv

Upper

1.00 counts/count
60 secs

0.0

0.0

F-22~96

Date:

Page 1




CAL1041

EBERLINE E-600 CALIBRATION R
CMEBD~1123/DTEBG~0244
08/22/06
E-600 Serial Number

Program Version
Calibration Date/Due Date
Scaler Precision
Lower Threshold
Upper Threshold
Lower Threshold
Lower Threshold
Lower Threshold
Upper Threshold
Upper Threshold
Upper Threshold
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto-Range
Ignore E-600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integraite Mode Support
Scaler Mode Support
Peak Hold Mode Support
Background Update Mode Support
Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units
Scaler Counting Mode

Points
Points

Cal.
Cal.
Slope
Intercept
Span
Slope
Intercept
Span

Conventional Probe Serial Number
Type
Calibration Date/Due Date
Dead Time

Surface Area
Max High Voltage
QOverrange

Probe SPAR-3 66574
Channel 1
Channel Type
Rate Units
Response Times
High Voltage
Lower Threshold
Upper Threshold
Selected Window
Upper Cal. Constant
Scaler Time
Lower to Upper Crosscover
Upper to Lower Crossover

Cable Length: 45(2 inches
gf Aed—

Signature:

: No

EPORT - V4.02

1041

E600 v4.01

08/22/06 te 08/22/07
10%

1.80 mV and 6.00 mV

6.00 mV and 60.0 mV

0.8810

-0.1238 mV

0.1405 mV (<=0.5) to 5.10 mv
0.9556

-0.8889 mV
0.9302 mv (<=1,5)
Enabled

(>=5.0)

to 60.0 mV (>=50.0)

;" Enabled

Enabled
No
No

Enabled
Enabled
Enabled
Enabled
Enabled
Internal/RAux.
Start Scalex
Zexo Display
Rate

Fixed Time

66574

SPA-3

08/22/06 to 08/22/07
20.0 usec

20.0 cm2

1600 Vvdc

48000 cps

: Gamma

cpm
20,10,3 secs

850 Vdc

2.00 mV

2.12 mV

Upper

1.00 counts/count
10 secs

0.0

6.0

F-22-~g¢

Date:

7/ Ul

Page 1



—

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 m
; 25 i
Ebetline Model E-600 SN (952 Bazcode: (U 28D —// 35 =
, &=
Conventional Channel Calibrated With: Pancake GM 1 Othes & Barcode: )7ZLG -2 ¥/ %
If other is checked, Model Eber/ine SFPH- > SN___g/S52¥4 Ty
CALIBRATION STANDARDS:
Pulser Mfr/Model gé)—v///!l&/ P2 Barcode UEx 5/ o }/ Cal. Expires 7/{4 7
DMM: Model___#le. 77 Barcode #Mp7FLé =006/ _ Cal Bxpites_/9/04
Pancake GM Detector S/N__——— Barcode — Cal. Expires N/AR™
Pulser As-Found c/m As-Left c/m Acceptable ‘
Range c/m

C/m Channel 1

190 to 210

200X 1
400X 11 '{J 0
80X1 | 500 .
200x10 | ).99&
sox10 | 7.974 §

a00x 100 |/ F-F6K e
soox100 | 7784 r_
200X 1K |[/79- 7%

800 X 1K

380 to 420

760 to 840
1.9K to 2.1K

7.6K to 84K

19K to 21K

76K to 84K
190K to 210K
760K to 840K

78400 to 81600

800 X 100

! Midpoint of most commonly used scale: ANSI N323-1978
NOTES: An"S" in the as-found column indicates no as-found readings availzble due to instrument repairs. All mdiation 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 £5% for
meter readings and £2% for scaler readings.

HIGH VOLTAGE CALIBRATION
I’ﬁgh Volmge Setting (E'GOO) = uﬂd AS'LC& Acceptable nge (DW)*
1246 +5V / /283 V| /2§80 v 1246 * 20V
2250 5V | — 2307 j v| z22vY7 v | 2250 % 20V

* An out of tolerance report is issued when the-2s=frannd veltsge is more than -40 volts from the displayed value corresponding to a >20% reduction in radiological response.
Comments: £600 Glfyattin argiynd 283, Sy on s & meZen Sl B 1207

Cffrated g . |
bt _ P-2f0é p-2¥-67

Calibrdted By Calibration Date Due for Recalibration

,»g"-w 2 @'(”" Signatures indicate acceptability of

Reviesad and Approved By/Date calibration data as recorded above,




CAL1052
EBERLINE E-600 CALIBRATION REPORT - V4.02

CMEBD-1135/DTEBG~0241
08/24/06
E~600 Serial Number

Program Version
Calibration Date/Due Date
Scaler Precision
Lower Threshold
Upper Threshold
Lower Threshold
Lower Threshold
Lower Threshold
Upper Threshold
Upper Threshold
Uppexr Threshold
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto-Range
Ignore E-600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support
Peak Hold Mode Support
Background Update Mode Support
Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units
Scaler Counting Mode

Cal. Points
Cal. Points
Slope
Intercept
Span

Slope
Intercept
Span

Conventional Probe Serial Number
Type-
Calibration Date/Due Date
Dead Time
Surface Area
Max High Voltage
Overrange

Probe SPA~3 15040
Channel 1
Channel Type
Rate Units
Response Times
High Voltage
Lower Threshold
Upper Threshold
Selected Window
Upper Cal. Constant
Scaler Time
Lower to Upper Crossover
Upper to Lower Crossover

Cable Length: /Yo inches
V4

Signature:

e v .

1052

E600 v4.01

08/24/06 to 08/24/07
10%

1.80 mV and 6.00 mV

6.00 mV and 60.0 mV

0.8333

-0.1333 mv

0.1600 mV (<=0.5) to 5.10 mV (>=5.0)
0.8963
~0.6519 mv
0.7273 mV
Enabled
Enabled

{(<=1.5) to 60.0 mV (>=50.0)

: Enabled
: No

No
No
Enabled

: Enabled
: Enabled
: Enabled
: Enabled

s s sa ee s

Internal/Aux.
Start Scaler
Zero Display
Rate

Fixed Time

15040

SPA-3

. e

08/24/06 to 08/24/07
20.0 usec

20.0 cm2

1600 vdc

48000 cps

Gamma

cpm

20,10,3 secs

732 vdc

2.00 mv

2.12 mv

Upper

1.00 counts/count
10 secs

0.0
0.0

Date: 3}"2}/‘04

(74

Page 1



SPA-3.GRF

Ny

HO(DU)\U)z—i-:j:OO

15040
Voltage Plateau Curve

5240

— Lower Win.(2.00mV)]
4716l " Upper Win.(2.12 mV)_

Gamma
4192 — — |

—
3668 ]
3144 1////,/
26207
2006
1572
1048
524
Q8 a7 576 ois  os4 e 72 T 811 850
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SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 File Class: T6.5

Issued: 05/01 Supersedes: 02/00 Rev.2, Page 1 0of 1

Procedure: 3.9.8

E-600: S/N___ 652 N/A O l Barcode: App2p ) - /135
Model: 5,/94’ 3 S/Nd/g//OSmart Pack U l Barcode: ) 7EBG -2V /
M&TE

E-600: S/N__——— Barcode_ =" . Cal Exp. Date_~ N/A E/

Isotope /3 /(s S/N_IFEV S/0  Activity /. tree sz Cert. Date_ #2706
Source to Detector Geometry. gww |

-

Channel # Eff. From As-Found As-Left
nne Prev. Cal. | Bkg, cpm | Gross, cpm Eff. Bkg, cpm | Gross, cpm Eff.
1 s S | 2s5E| /695
2 A
3 N
- 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 for as-left readings is £10% or £20% if
a correction factor chart is provided.

Comments: /t/ (A

R e PSR

CilftedBy
e 7 (Epl—
Kediewed and Approved By
Date AUG 2 4 2006

§-2¥-o7

Due for Recalibration

p-28-0b

Calibration _Date

Signatures indicate acceptability of
calibration data as recorded above.

A 4



=BERLINE

EBERLINE MODEL E-600 COUNT RATE METER CALIBRATION RECORD
'V 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

FherlineModel E-600 SN___pe8d ) —
¢idoae Barcode: (VM EBD - (/[ ¥/
Convea tioal Channel Calibrated With: Pancake GM ([ Other B/ Barcode: DTEgG) -0 < 38
If othex i checked, Model __&perl/ne SPA-3 ___SN__TJbo
CALIBRATION STANDARDS: .
Pulser Mtt/Model_herlna /Y FZ Barcode AEG/ 0202 Cal. Expires_ 2/ /o &
DMM: Model_/Zuke 77 Batcode _M#1/LE~000 / . Cal Expires_/9/bk .
Pancalce GM Detector S/N___ — Bazcode Cal. Expires__——— N/A Q/
Palser I As-Found ¢/m As-Leftc/m Acceptable
C/m _ ' ( Range ¢/m
Channel 1| Channel 2 | Channel3 | Channel 1 Channel 2 Channel 3
wx1 | 280 | 260 220 | 2o 200 200 190 t0 210
400X 11 t/o@ 0d 380 to 420
swx1 | K00 g0 760 to 840
20x10 | /99K IO K. 19K t02.1K
\ 800X10 | 295K 7.764£ 7.6K to 8.4K
200X 100 | /9.9¢4 K. 99K 19K to 21K
soox1d0 | 195 77.8&- 76K to 84K
200X 1K | J99.7K 99,7k 190K to 210K
soox 1k | 299K | 7974 | 199k | 199K 799K | 7994 | 160K 0 840K
SCALER CHECK (counts/] minute
soox 100 | 19-$7 74-9L | 78400 to 81600
Audio & Light & yes Q no

__! Midpoint of most commonly used scale: ANSI N323-1978
NOTES: An"S"in the as-found column indicates no as-found readings available due to instrument repairs. All mdiation standards used in this

calibration ase traceable to NIST. Calibration of M&TE is traceable to NIST. The acceptable tolerance for as-left readings is % 5% for
meter readings and £2% for scaler readings.

HIGH VOLTAGE CALIBRATION

As-Left Acceptable Range (DMM)* pr

High Voltage Setting (E-600) As-Found
1246 +5V —/26° v| 1244 v 1246 + 20V
2250 £5V 2250 v| 1250 V 2250 + 20V |
* An out of tolerance report is issued when the 2s-found voltage is more than -40 voles from the displayed value corresponding to a >20% reduction in radiological response.

mments: /?/an/‘ &
J—

-
$-23-0¢ F-23-07

Callb$Bd.By 7 /pl—r Calibration Date Due for Recalibration
Sienatures indicate accentability of




SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET

RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 File Class: T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes: 02/00 Rev.2,Pagel of 1
E-600: S/N [065 N/A O Barcode: (i1 £2 o=/
Model: _Sfﬂ -3 S/N 10 Smart Pack O Barcode: D TERG-02 %£ ’
M&TE

=g

Isotope_/37Cs S/N h-Y/o)

Source to Detector Geometry. W

; Eff. From As-Found
¢ el# Prev. Cal | Bkg, cpm | Gross, cpm Eff. Bkg, cpm

JE7 le5TE | 208K | /2.62| st31k ] 206K | /2.42,
M/
7k

| B-600: S/N__—— Barcode___——o Cal, Bxp. Date_~———___ N/A
L#eo Activity I.‘f.?’c‘:‘-édm Cert, Date_¥-27-94

Aslek
Gross, cpm Eff.

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 talerance for as-left readings is £10% or *20% if

a correction factor chart is provided.

NOTES:

Comments: /Ud/lff

—————

CoPY

9/// %’ $-23-06 ?—23’»4»]
Calibfated ] ﬁy Calibration Date Dhue for Recalibration

Signatures indicate acéeptabiﬁty of
eylewed and ApProved By calibration data as recorded above.
t
< AUS 23 206 | -
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08/23/08

_ SPA-3.GRF 760
| Voltage Plateau Curve
et T ower Win.(2.00mv)
3780 Upper Win.(2.12 mV)_
Gamma ]
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0 2940 /

u 2520 7
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t /
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/ 126077

S 840

e 420
.C 0
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CMEBD~1141/DTEBG-0238

08/23/06 07:07:33
E-600 Serial Number

Conventional Probe Serial Number

o
Page 2

Program Version
Calibration Date/Due Date
Scaler Precision

Lower Threshold Cal. Points
Upper Threshold Cal. Points

Lower Threshold Slope
Lower Threshold Intercept
Lower Threshold Span
Upper Threshold Slope
Upper Threshold Intercept
Upper Threshold Span
Alarm Editing

Latching Alarms

Auto Ranging

Beep on Auto-Range

Ignore E~600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support

Peak Hold Mode Support

Background Update Mode Support

Log ID Source

Star Key Ratemeter Function
Star Key Integrate Function

Scaler Display Units
Scaler Counting Mode

Type’

Calibration Date/Due Date
Dead Time

Surface Area

Max High Voltage
Overrange

Probe SPA-3 720 continued...
Channel 1

Cable Length: &’2 inches

Channel Type

Rate Units

Response Times

High Voltage

Lower Threshold

Upper Threshold

Selected Window

Lower Cal. Constant
Scaler Time

Lower to Upper Crossover
Upper to Lower Crossover

CAL1068
EBERLINE E-600 CALIBRATION REPORT - V4.02

. 08/23/06 to 08/23/07

1068
E600 v4.01

: 10%

1.80 mV and 6.00 mVv
6.00 mV and 60.0 mV

0.9286

~0.1243 mV
0.1231 mV (<=0.5)
0.9889

-0.7556 mv

As FovmuD

to 5.10 mV (>=5.0)

0.7641 mV (<=1.5) to 60.0 mV {>=50.0)

Enabled

: Enabled

Enabled
No
No
No
Enabled

: Enabled
: Enabled
: Enabled

Disabled

Internal /Aux.
Start Scaler
Zero Display

: Rate

Fixed Time

720
SPA-3

08/23/06 to 08/23/07

; 20.0 usec

20.0 cm2
1600 Vdc
48000 cps

Gamma

cpm

20,10,3 secs

791 vdc

2.00 mv

60.0 mV

Lower

1.00 counts/count
60 secs

loNe]

0.
0.

Date:

F-23-0.4

Signature: /ﬂ—-‘{/ M

Page 1

-
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CRL1068
EBERLINE E~600 CALIBRATION REPORT - V4.02

CMEBD~1141/DTEBG-0238

08/23/06

E-600 Serial Number
Program Version
Calibration Date/Due Date
Scaler Precision
Lower Threshold Cal. Points
Upper Threshold Cal. Points
Lower Threshold Slope
Lower Threshold Intercept
Lower Threshold Span
Upper Threshold Slope
Upper Threshold Intercept
Upper Threshold Span
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto-Range
Ignore E-600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support
Peak Hold Mode Support
Background Update Mode Support
Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units
Scaler Counting Mode

Conventional Probe Serial Number
Type-
Calibration Date/Due Date
Dead Time
Surface Area
Max High Voltage
Overrange

Probe SPA-3 760
Channel 1
Channel Type
Rate Units
Response Times
High Voltage
Lower Threshold
Upper Threshold
Selected Window
Upper Cal. Constant
Scaler Time
Lower to Upper Crossover
Upper to Lower Crossover

Cable L;ength: f?_‘ inches
Signature: QT///;/ k_#
/

: No
: No
: No
: Enabled

1068

E600 v4.01

08/23/06 to 08/23/07
10%

1.80 nV and 6.00 mV
6.00 mV and 60.0 mV
0.8810

: =0.1238 mV

0.1405 mV (<=0.5) to 5.10 mV (>=5.0)
0.9407

: -0.5630 mV

0.5985 mvV (<=1.5) to 60.0 mV (>=50.0)

: Enabled
: Enabled

Enabled

Enabled
Enabled

: Enabled

Enabled
Internal/Aux.

: Start Scaler

Zero Display

Rate

Fixed Time

£ 99 §-23-0b
3

: SPA-

08/23/06 to 08/23/07
20.0 usec

20.0 cm2

1600 vVdc

48000 cps

Gamma
cpm

+ 20,10,3 secs

850 Vdc
2.00 mv

0 2.12 mV
: Upper

1.00 counts/count
10 secs
0.0
0.0

Page 1



EBERLINE MODEL E-600 COUNT RATE METER CALIBRATION RECORD
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 File Class: T6.5

Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 of 2

(050

Procedure: 3.9.5

-

SN Barcode: (ypmzpp— (1 S

Barcode: DVE G — 023 7

SN g2/

Cal. Expires__ 7Y/ s
Cal. Expires 2/ L

Eberline Model E-600

Coaventional Channel Calibrated With: Pancake GM [ Other a”
If other is checked, Model EJ/« L1 SPA-3

CALIBRATION STANDARI?S:
Pulser Mfr/Model Ehor sin Vo

Barcode P4 EB/—099 2

DMM: Model Fluke ~1 7 Barcode M#1FLé 000/
Pancake GM Detector S/N__—— Batcode Cal. Expites__—— _  N/A =
Pulser As-Found c¢/m As-Leftc/m Acceptable
C/m Range c/m
Channel 1 | Channel 2 | Channel3 | Channel1 | Channel2 | Channel3
20X1 | 200 | 200 280 200 240 240 190 to 210
400X1t Y0 L 380 to 420
soox1 | 40 500 760 to 840
00x10 | )94 /.9 ?/< 19K to 21K
goox10 |7.994K PO 7.6K to 84K
. | 200X100 | /995K 19954 19K to 21K
800X 100 | /9-8 K 79. 52 76K to 84K
2w0x 1K |/99.7 K /9974 190K to 210K
soox 1k | 1990|7996 7994 7994 | 7994 | 799 K| 760k 1o a0k
SCALER CECK counts/1 minute)
soox100 | 17-8 " 5 B 75400 t0 81600
Audio &7ves O o Light & yes Q no

! Midpoint of most commonly used scale: ANSI N323-1978
__NOTES: An"S"in the as-found column indicates 10 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 for as-left readings is 5% for
meter readings and £2% for scaler readings.

HIGH VOLTAGE CALIBRATION
High Voltage Setting (E-600) As-Found As-Left Acceptable Range (DMM)*
1246 +5V Je¥sT v 1Yy 1246 & 20V
2250 5V —215%  v| zz5Y v 2250 & 20V
* An out of tolerance report is issued when the as-found voltage is more than -40 voits from the displayed value corresponding to 2 >20% reduction in radiclogical response.
Comments: /UOZ/C/’
N r) AT 230k 9-23-677
Calibfated By Calibration Date Due for Recalibration

Signatures indicate acceptability of
calibration data as recorded above.

e 2

Rbvtowed and A nnroved Bv/Date




SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET

RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 File Class: T6.5

Procedure: 3.9.8 Issued: 05/01 Supersedes: 02/00 Rev.2, Page 1 of 1
E-600: S/N____ /86 N/A Q Barcode: yrcop— 1<
_—_—-———-—_—.—-———-—-————-.‘

Model: SP#-3 S/N_G 2 Smart Pack Q Barcode: DT AL -023 ™7
M&TE
E-600: S/N__sm——————Barcode ~——————  Cal Exp.Date__—____ N/A &
Isotope 27765; S/N_LHED §10 _ Activity /. '716’/552»1 Certt, Date_ ¥#-27 -0 &
Source to Detector Ge.omet:ry_______,__ﬁ,’___”""7"‘—-—67L '

I DT1E86 -0232349 ] Tprer6 ~0237 [

Eff. From As-Found As-Left

Channel # Prev. Cal. | Bkg, cpm | Gross, cpm Eff. Bkg, cpm | Gross, cpm Eff.
1 12-3% | ¢y |J22.16 | 72.¥ 7| 530/ 207K | /342
2 N/ A
3 N7

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
MA&TE is traceable to NIST. The acceptable tolerance for as-left readings is £10% or £20% if
a cotrection factor chart is provided.

éommgnts: ,ﬁa_ﬁz—/;’y- 9%6*023 7 /e y;"ﬂe.d/g_/i'-/)ﬂﬂd E‘z)\///’t—;_
é/ue—Zf ﬂfmzﬂ;swﬂfﬂéz"};\. .

4// /f—? 2304 sz—as-o_ 7

Calibfatéd By B Calibration Date Due for Recalibration
S @C———— Signatures indicate acceptability of
»g ewed and Approvcd By calibration data as recorded above.

Date - AUG 2 4 2006



CAL1080

EBERLINE E-600 CALIBRATION R
CMEBD~1156/DTEBG-0237

08/23/06

E~600 Serial Number
Program Version
Calibration Date/Due
Scaler Precision
Lower Threshold
Upper Threshold
Lower Threshold
Lower Threshold
Lower Threshold
Upper Threshold
Upper Threshold
Upper Threshold
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto-Range
Ignore E-600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scalex Mode Support
Peak Hold Mode Support
Background Update Mode Support
Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units
Scaler Counting Mode

Date

Points
Points

Cal.
Cal.
Slope
Intercept
Span
Slope
Intercept
Span

Conventional Probe Serial Number
Type’
Calibration Date/Due Date
Dead Time

Surface Area
Max High Voltage
Overrange

Probe SPA-3 521
Channel 1
Channel Type
Rate Units
Response Times
High Voltage
Lower Thresholad
Upper Threshold
Selected Window
Upper Cal. Constant
Scaler Time
Lower to Upper Crossover
Upper to Lower Crossover

Cable Length: inches

Signature:

EPORT - V4.02

1080

E600 V4.01

08/23/06 to 08/23/07

10%

1.80 mV and 6.00 mV

6.00 mV and 60.0 mV

0.8571

-0.1619 mv

0.1889 mV (<=0.5) to 5.10 mV
0.9296

-0.7852 mv

0.8447 mV (<=1.5)
Enabled

Enabled

Enabled

No

No

No

Enabled

Enabled

Enabled

Enabled

(>=5.0)

to 60.0 mV (>=50.0)

: Enabled

Internal/Aux.
Start Scaler
Zero Display
Rate

Fixed Time

521

: SPA-3

08/23/06 to 08/23/07
20.0 usec

20.0 cm2

1600 vde

48000 cps

: Gamma

cpm
20,10,3 secs

820 Vdc

2.00 mv

2.12 mv

Upper

1.00 counts/count
10 secs

0.
0

0
0 -

y-23-24

Date:

__léil_____
V74

Page 1



SPA-3.GRF 521 08/23/06

Voltage Plateau Curve

4470
— Lower Win.(2.00mV)|
4023~ Upper Win.{(2.12 mV)
Gamma [
C 3576 et
o=
0O 3129 /~’
u 2682 //
? 2235 /
1788
S
/ 1341
S 804
e 447
e .
498 576 654 732 811 889 967
811:  0.00 '
3459.33
Voltage
cm EBD ~ 115 é



EBERLINE MODEL E-600 COUNT RATE METER CALIBRATION RECORD
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 File Class: T6.5

Issued: 07/06 Supersedes: 11 /04 Rev. 6, Page 1 of 2

AW

Procedure: 3.9.5

Eberline Model E-600 SN

Barcode: CM 66 D _ jZ 3q

Barcode: D’TEQ’D 6, — O 7/;_{ :
SN__YG7 622
vl g& s-72ac
B plepl m0oa
Barcdde éﬁ.dub Cal Expﬁes__i’[”_é___

Barcode /M Flb ~o cof Cal. Expires a_/:o,é
= Cal. Expires

Conventional Channel Calibrated With: Pancake GM [ Other B/
If other is checked, Model Ehathine SP™ - 2

CALIBRATION STANDARDS:
Pulser Mft/Model Ehsvlsre /90 2—
DMM: Model__uKa 77

N/A B

Pancake GM Detector S/N, Barcode
As-Found c/m ( As-Leftc/m Acceptable
Pulser
Range ¢/m
Channel 2 [ Channel 3 | Channel 1 | Channel 2 , Channel 3
200 X 1 190 to 210
400X 11 400 380 to 420
800 X 1 ¥DO 760 to 840
2w0x10 | [-99F 19K to 21K
800X 10 | ) .49¢ 7.6K to 84K
200x 100 |]9.951- 19K to 21K
goox 100 [79-§K- 76K to 84K
ooxik (%46 . .. 190K to 210K
sox1x | V4qL 799+ 7?‘7K 49K 760K to 840K
SCALER CHECK (counts/l minute
800 X 100 78400 to 81600
Light @ yes U no

__1 Midpaint of most commonly used scale: ANSI N323-1978
NOTES: An"S" in the as-found columa indicates no as-found readings available due to instrument repairs. All radiation standazds used in this

calibration are traceable to NIST. Calibration of M&TE is traceable to NIST. The acceptable tolerance for as-left readings is 5% for

COPY

meter readings and +2% for scaler readings.

HIGH VOLTAGE CALIBRATION
High Voltage Setting (E-600) As-Found As-Left Acceptable Range (DMM)*
1246 +5V —/28Y v 257 v 1246 + 20V
[ 2250 5V 2259 v| 2259 v 2250 + 20V
~ An out of tolerance report is issucd when the as-found voltage is more than -40 volts from the displayed value corresponding to 2 >20% reduction n radiological response
mments; /l/d/t/ <
0.,// }-zz'dé £‘22’d’7
Cdhibrated > @C_—— Calibration Date Due for Recalibraton

Sienatures indicate accentability of



O(DC/)\(]).—-:—:::_OO

SPA-3.GRF 1239
Voltage Plateau Curve

3940

— Lower Win.(2.00mV)|
3546 Upper Win.(2.12 mV)

Gamma |
3152

—
2364 v
1970 //
1576 /
1182
788
394
0
498 576 654 732 811 889 967
[es0: 0.0
3238.90
Voltage Cuesp—/237
D720 ~02 ¥ O

08/21/06

L 4



SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

Procedure: 3.9.8

Issued: 05/01

Project # 98106:06 File Class: T6.5
Supersedes: 02/00

Rev.2, Page

1l oft

E-600: S/N__ /2/.3

N/A Q

Model: S/% -3 S/N_6223 Smart Pack O

Barcode: CMtfg.D ~/2.3 z f
Barcode: N7 6 o 2}[0 l

M&TE
E-600: S/N. Barcode___ =~ _ Cal Exp. Date _N/AET
Isotope__AZZCi__‘ S/N_ZY 876 Activity LAPES Cert. Date, ;—2 7ok
Source to Detector Geometry,
Channel # Eff. From As-Found As-Left
anne Prev. Cal Gross, cpm | Eff Bkg, cpm rG-ross, cpm Eff.
1| £Z /9874 | 12-98 | S27k|/icor | /1282
2 7
L s [ ~77
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 for as-left readings is £10% or £20% if
a correction factor chart is provided.
Comments: M/V <
—_—

O 2

CaliBratéd By

N}

g ewed and Approved By

(LA

Date AUG 2 3 2008

S 22-04

F22-077

Calibration Date

Due for Recalibration

Signatures indicate acceptability of
calibration data as recorded above.




CAL1213
EBERLINE E-600 CALIBRATION REPORT - V4.02

CMEBD-1239/DTEBG~0240

08/22/06
E-600 Serial Number

Program Version
Calibration Date/Due Date
Scaler Precision

Lower Threshold Cal. Points
Upper Threshold Cal. Points
Lower Threshold Slope

Lower Threshold Intercept
Lower Threshold Span

Upper Threshold Slope

Upper Threshold Intercept
Upper Threshold Span

Alarm Editing

Latching Alarms

Auto Ranging

Beep on Auto-Range

Ignore E~-600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support

Peak Hold Mode Support
Background Update Mode Support
Log ID Source

Star Key Ratemeter Function
Star Key Integrate Function:
Scaler bisplay Units

Scaler Counting Mode

Conventional Probe Serial Number

Type
Calibration Date/Due Date
Dead Time

Surface Area

Max High Voltage
Overrange

Probe SPA-3 623
Channel 1

Channel Type
Rate Units
Response Times

1213

E6C0 Vv4.01

08/22/06 to 0B/22/07
10%

1.80 mV and 6.00 mV
6.00 mV and 60.0 mV
0.8571

-0.0952 mVv

0.1111 mV (<=0.5) to 5.10 mV (>=5.0)

0.9556

: -0.8889 mv
: 0.9302 mV (<=1.5) to 60.0 mV (>=50.0)

Enabled

: Enabled
: Enabled
: No
: No

No

: Enabled
: Enabled
: Enabled
: Enabled

Enabled
Internal/Aux.

: Start Scaler

Zero Display
Rate
Fixed Time

623

SPA-3

08/22/06 to 08/22/07
20.0 usec

20.0 cm2

1600 vdc

48000 cps

: Gamma
: cpm
: 20,10,3 secs

High Voltage : 850 Vdc
Lower Threshold : 2.00 mv
Upper Threshold 1 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: Go inches
Signature: 42276?/ Date: [S-22-2L
77
Page 1




-BERLINE

EBERLINE MODEL E-600 COUNT RATE METER CALIBRATION RECORD
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

o Project # 98106:06 File Class: T6.5
Procedure: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 of 2
Ebetline Model E-600 SN 20k : . N

Conven tional Channel Calibrated With: Pancake GM J Other E/ Barcode: NTEB (] - o224
Ebsv/ine SPA-3 SN_387%205

If otheris checked, Model

CALIBRATION STANDARDS:
Pulser Mfr/Model E44fine /WP 2— __ Barcode SUEH/—2022— __ Cal Expires__ 21/04

DMM: Model  f2ute 77 Barcode /Y=L ~0 0o/ Cal Expires _{_ﬂ’é&é_ )
Pancake GM Detector $/N Barcode S— Cal. Expires N/AT
Pudser As-Found c¢/m As-Left ¢/m ’ Acceptable .
C/m l Range ¢/m
| Channell | Channel2 | Channel 3 | Channel 1 Channel 2 Channel 3
 20X1 200 | 200 | 200 200 | Z6o 20 0 190 t0 210
40X 11 ‘/00 00 380 to 420
800X 1 SO0 Y00 760 to 840
20x10 | /99K 2-00k- 19K t0 21K
800X 10 z,? . 1.9 K- 7.6K to 84K
200X 100 | (9 97k /9. 9k 19K 10 21K
sox 100 |79.5L 799 ) 76K to 84K
200X 1K | /99. 7k 149.7& 190K to 210K
soox 1k | {99~ 799k 7&7‘?5 7494 793K 799K | 760K to 840K
800 X 100 J 749k L 784001081600
Light X 'yes Q no

_) Midpoint of most commonly used scale: ANSI N323-1978
NOTES: An"S" in the as-found column indicates no as-found readings available due to instrument repairs. All md&auon stnndar.ds used in this
calibration are traceable to NIST. Calibration of M&TE is traceable to NIST. The acceptzble tolerance for as-left readings is & 5% for

meter readings and $2% for scaler readings.

HIGH VOLTAGE CALIBRATION
| High Voltage Setting (E-600) As-Found As-Left Acceptable Range (DMM)*
1246 +5V A2 v 297 v 1246 + 20V
2250 +5V 2248  v| 724 v 2250 £ 20V
“ An out of tolerance repoct is issued when the as-found voltage is more than -40 volts from the displayed value corresponding to 2 >20% :eduction n radiologicel response
mments: /?/‘)/1/6——
— - |  COPY

Vi f-22-06 f-2270 7

Calibration Date Due for Recalibration

Ay
5?/).5/0 C Signatures indicate acceptability of




SODIUM IODIDE FOR USE WITH E-600 CALIBRATION PROCEDURE DATA SHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 File Class: T6.5
Rev.2,Pagel of 1

Procedure: 3.9.8 Issued: 05/01 Supersedes: 02/00

‘ Barcode: (gD - 1242 {

E-600: S/N /206 N/A O
Model:_S¢#~> /N 397¢Z‘§£ Pack O l Barcode: DT"EB G —0 22 [
M&TE "

e ——

Cal Exp.Date__——_____ N/A a

E-600: S/N_—— Barcode _
Cert Date #2704

Isotope /37£% S/NIPEL 572 Activity o F EE,

Scurce to Detector Geometry, (, y’\z:{; o

Channel # Eff. From As-Found v As-Left
ana Prev. C_zrl Bkg, cpm | Gross, cpm Eff. Bkg, cpm | Gross, cpm Eff.
[ 1 L2 | 481F (17036 | [[ 2 | $.76i< | 1750 /9%
| 2 :
[ 3 { —

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 for as-left readings is $10% or £20% if

a correction factor chart is provided.
Cormments; Ao Ar=
t—-\\

———

o ER eI AT
EBERLLNE
< 2 77/@ 5 -22-0& $e22-67
— Calibration Date Due for Recalibration

CaliBrated By
Signatures indicate acceptability of
calibration data as recorded above.

COPY

Yg ewed and Apl'OVCd By
Date  AUG 2 3 2006

-



CAL1206

EBERLINE E-600 CALIBRATION RE
CMEBD~1242/DTEBG-0224
08/22/06
E-600 Serial Number
Program Version
Calibration Date/Due Date
Scaler Precision
Lower Threshold
Upper Threshold
Lower Threshold
Lower Threshold
Lowexr Threshold
Upper Threshold
Upper Threshold
Upper Threshold
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto-Range
Ignore E-600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support
Peak Hold Mode Support
Background Update Mode Support
Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units
Scaler Counting Mode

Cal. Points
Cal. Points
Slope
Intercept
Span

Slope
Intercept
Span

Conventional Probe Serial Number :
Type :
Calibration Date/Due Date :
Dead Time H

Surface Area
Max High Voltage
Overrange

Probe SPA-3 3874205
Channel 1
Channel Type
Rate Units
Response Times
High Voltage
Lower Threshold
Upper Threshold
Selected Window
Upper Cal. Constant
Scaler Time
Lower to Upper Crossover
Upper to Lower Crossover

—

Cable Length: 4569 inches

Signature:

¢ No

: No
: Enabled
: Enabled

PORT ~ V4.02

hs let17

1206

E600 Vv4.01

08/22/06 to 08/22/07
10%

1.80 mvV and 6.00 mVv

6.00 mV and 60.0 mV

0.8571

-0.0952 mv

0.1111 mV (<=0.5) to 5.10 mV
0.9407

-0.9630 mv

1.02 mV (<=1.5) to 60.0 mV (>=50.0)
Enabled

Enabled

Enabled

(>=5.0)

No

Enabled

: Enabled
: Enabled

Internal/RAux.
Start Scaler
Zero Display
Rate

Fixed Time

3874205

SPA-3

08/22/06 to 08/22/07
20.0 usec

20.0 cm2

1600 Vdc

48000 cps

Gamma

cpm

20,10, 3 secs

811 Vdc

2.00 mv

2.12 mv

Upper

1.00 counts/count
10 secs

0.0
0.0

F-22-04

Date:

a4 A+~
I Ul

Page 1



CAL1206
EBERLINE E-600 CALIBRATION REPORT - V4,02

CMEBD-1242/DTEBG~0224

08/22/06
E~600 Serial Number

Program Version
Calibration Date/Due Date
Scaler Precision

Lower Threshold Cal. Points
Upper Threshold Cal. Points
Lower Threshold Slope

A5 Ly D

1206

: E600 V4.0l

08/22/06 to 08/22/07
10%

1.80 mV and 6.00 nmV
6.00 mV and 60.0 mV
0.8571

Lower Threshold Intercept ~0.0952 mV
Lower Threshold Span 0.1111 mV (<=0.5) to 5.10 mV (>=5.0)
Uppexr Threshold Slope 0.9407
Upper Threshold Intercept -0.9630 mv
Upper Threshold Span 1.02 nV (<=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 B i L TR N
Ignore Probe Cal. Date : No j“&?ﬁ%fijﬁﬁi_;g”
Ratemeter Mode Support : Enabled P REE he
Integrate Mode Support : Enabled
Scaler Mode Support : Enabled
Peak Hold Mode Support : Enabled
Background Update Mode Support : Enabled

: : Internal/Aux.

Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units
Scaler Counting Mode

Conventional Probe Serial Number

Type
Calibration Date/Due Date

Dead Time

Start Scaler
Zero Display

: Rate

Fixed Time

3874205

: SPA-3

08/22/06 to 08/22/07
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 secs
High Voltage 752 Vdc
Lower Threshold 0.1333 mV
Upper Threshold 4.13 mv
Selected Window Upper
Upper Cal. Constant 1.00 counts/count
Scaler Time 60 secs
Lowex to Upper Crossover : 0.0
: 0.0

Upper to Lower Crossover

Cable Length: ééﬁz inches
Signature: M W
YA

Date: _/?—52’05

Page 1
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EBERLINE MODEL E-600 COUNT RATE METER CALIBRATION RECORD
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-$

S Project # 98106:06 File Class: T6.5
Procedure: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 of 2

| : y”
Eberline Model E~600 SN folf Barcode: (s D17 2.7
Conventional Channel Calibrated With: Pancake GM (1 Other @& Barcode: N/

If other is checked, Model /\{/ Vo SN Py, ;/Q—
CALIBRATION STANDARDS:
Pulser Mfr/Model £bsvTtre f12/°2 Barcode PLEB/~2d02— ___ Cal. Expites__(4/34
DMM: Model_Ftute 77 Barcode M Mf7Lb~0ae> /[ Cal Expires /(06
Pancake GM Detector S/N Batcode - Cal. Expites ————N/A g
Pulser As-Found ¢/m As-Left c/m Acceptable
c/ i : - Range ¢/m
m Channel 1 | Channel 2 | Chaanel 3 | Channel1 | Chennel2 | Channel3
200X 1 200 | 2060 200 200 200 60 190 to 210
400X 11 ‘/o‘o Y0 0 380 to 420
) sox1 | 580 £79 760 to 840
200X10 | 2-00 & /-9 9/& 19K 021K
800X 10 | ) 9%c 7.95& 7.6K to 8.4K
A 4

200x100 | {46k /497 19K to 21K

so0x 100 | 7937 79. 7k 76K to 84K

200x1K [ /9974 . 7K 190K to 210K

soox 1k | 1AV g9k | 295 E-| T774| 795 | 795K | 760k w0 840K
SCALER CHECK (counts/1 minute

800X 100 | 79.84&

t Midpoint of most commonly used scale;: ANSI N323-1978
TNOTES: 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 traccable to NIST. The acceptable tolerance for as-left readings is 5% for
meter readings and $£2% for scaler readings.

HIGH VOLTAGE CALIBRATION
High Voltage Setting (E-600) As-Found As-Left Acceptable Range (DMM)*
1246 +5V 252~ v| [257 v 1246 + 20V
2250 +5V 2252 v| 2245 v 2250 + 20V N
nee report s issued when the 25-found voltage i more than -40 volts from the disphayed value corresponding (© 2 >20% reduction in radiological response.

“ An out of tol
nmcnts;gaéua//é "!.42“"" v Cusbo it/ Qress? 5 Ak Conet Aroi g,_aﬁ—c ,‘é://
"Z/f// b cesed wih SHPE0 AE ' )
W//’Z/’ F-22-0& L g-l2-o7
Caﬁﬁi@y > (2" ¢ Calibration Date Due for Recalibration 3@&0 Py
8/-1%6 Signatures indicate acceptability of




CAL1014
EBERLINE E-600 CALIBRATION REPORT - V4.02

CMEBD-1127

08/22/06

E-600 Serial Number
Program Version
Calibration Date/Due Date
Scaler Precision
Lower Threshold Cal. Points
Upper Threshold Cal. Points
Lower Threshold Slope
Lower Thresheold Intercept
Lower Threshold Span
Upper Threshold Slope
Upper Threshold Intercept
Upper Threshold Span
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto-Range
Ignore E~600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support

Peak Hold Mode Support
Background Update Mode Support

Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units

Scaler Counting Mode

Conventional Probe Serial Number
Type
Calibration Date/Due Date
Dead Time
Surface Area
Max High Voltage
Overrange

Probe HP 360 0
Channel 2
Channel Type
Rate Units
Response Times
High Voltage
Lower Threshold
Upper Threshold
Selected Window
Upper Czl. Constant
Scaler Time
Lower to Upper Crossover
Upper to Lower Crossover

Cable Length: —Zécj inches

: No
: Enabled
: Enabled
: Enabled
: Enabled
: Enabled

1014

. E600 V4.0l

08/22/06 to 08/22/07
10%

1.80 mV and 6.00 mV
6.00 mV and 60.0 mV
0.9048

-0.1524 mV

: 0.1684 mV (<=0.5) to 5.10 mV (>=5.0)

0.9815
-0.7259 mv.
0.7396 mV (<=1.5) to 60.0 mV (>=50.0)

; Enabled

Enabled

: Enabled

No
No

Internal/Aux.
Start Scaler
Zero Display

: Rate

Fixed Time

0
HP 360

: 08/22/06 to 08/22/07

100 usec
15.0 cm2
900 Vdc

58000 cps

Beta

: cpm

20,20,20 secs
898 vdc
5.00 mv
10.1 mV

, Upper

1.00 counts/count
60 secs

SO

0.
0.

$-22-95

Date:

2 R~

Signature:
[ 4

Page 1




Page 1 of 1

Breault, Jeff J CMeEBDL - 1127

From: bdickenson@eberlineservices.com
Sent:  Tuesday, August 22, 2006 9:56 AM
To: james.breault@pnl.gov

Subject: E600 audible

James,
| understand that an E600 you are calibrating has a problem with the audible. We do not use the audible at

all. The EB00 is wired into our computer logging system. The system itself has an audible alarm limit. Itis ok to
calibrate it without the audible.

Bob Dickenson
Lead RCT
) Eberline Services inc.

8/22/2006



EBERLINE SHP-380A(B) DATA SHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

Project # 98106:06 File Class: T6.5
Issued: 06/06 ‘Supersedes: 12/01 Rev.6.1, Page 1 of 2

-’

Procedure: 3.9.6

AUG 2 3 2006

COPY

12 Ome
SHP380AB or$HP380A  SN_&J# Bucode: DTEBY- /656
Calibration Standards  Eberline E-600 SN_1603 Cal. Expires_08/06
Lotope Barcode Activity Cal. Exp. Date
ey SRAM7-0003 91,800 _dpm 04/07
*®Pu SRAM7-0001 52900 dpm ___04/07 o i
"Cs SRAM?7-0004 90500 dpm  ___04/07 b % E f;% LE N E
AS-FOUND
Lotope Background Gross, cpm Efficiency Previous HV
(Channel) Efficiency
My /(9T g 200K F27 — 675
#%py / o« 572K /0.5 — &35
RADIOLOGICAL CALIBRATION _ Source/Detector Distance /4 ingh HV G %5
Activity Gross count rate (cpm) Efficiency Acceptance Criteria
Isotope «
(dpm) o Ch. pcn | 100%(cpm/dpm)
Background 2 /7R 150 to 350 cpm B, £ a |
o1 800 Rugged Window* | C Regolar Window > | -’
*05:(Y) ’ /S¢ I 23 B > 15% f 2 20%B, < 0.2%0.
Rt et 90’500 é/ é.jjt /é B 2 10% B 2 15% B
239Dy 52,900 é /ﬂ( / ”t /2 o 2 10% a 2 10% o
o or
Disabled Channels: 10 20 30 None /@™
NOTES: An "S" in the as-found column indicates no as-found readings available due to instrument tepairs. All
radiation 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%.
Comments/f
*Minimum efficiency for beta-only probes with rugged windows have tyvek, extra screen or other material
to protect window. Alpha cross talk is not a concern for these type detectors since they are calibrated for
beta only and only use oge ¢ el. .
2 /a1 /06 2/
Calibrated By Calibfration Date Due %tor Redalibration
Q2L Signatures indicate acceptability of
Re y and Approved By Date calibration data as recorded above. .
' -



CAL1603.TXT

EBERLINE E-600 CALIBRATION REPORT - V4,02

08/21/06 11:42:13 pProbe Only
E-600 serial Number
Smart Probe Serial Number
Type
calibration Date/Due Date
bead Time
surface Area
Max High voltage
Overrange
Channel 1
channel Type
Rate Units,
Response Times
High Voltage
tower Threshold
upper Threshold
selected window
Upper Cal. Constant
scaler Time
Lower to Upper Crossover
Upper to Lower Crossover
Channel 2
Channel Type
Rate Units,
Response Times
High voltage
Lower Threshold
Upger Threshold
Selected window
Lower Cal. Constant
Scaier Time
Lower to Upper Crossover
Upper to Lower Crossover

- Channel 3

Channel Type

Rate Units

Response Times

High voltage

Lower Threshold

upper Threshold

Selected Window

Lower Cal. Constant
Upper Cal. Constant
Scaler Time

Lower to Upper Crossover
Upper to Lower Crossover. - .

Cable Length:.?;

DTEBY-1686

: 1603

. 856

: SHP3BOAB

. 08/21/06 to 08/21/07
: 8.00 usec

: 100 cm2

: 1000 vdc

: 80000 c¢cps

1 645 vdc

Alpha
cpm
20,20,20 secs

=BERALINE

: 1.60 mv

1 33.2 mv

: Upper

. 1.00 counts/count
: 60 secs

: 0.0

: 0.0

. Beta

> cpm
: 20,20,20 secs

T 645 vdc

: 1.60 mv

: 33.2 nv

. Lower

: 1.00 counts/count
: 60 secs

: 0.0

: 0.0

: Alpha/Beta

: cpm
: 20,20,20 secs

: 645 vdc

: 1.60 mv

: 33.2 mv

: Both

: 1.00 counts/count
: 1.00 counts/count
: 60 secs

: 0.0

: 0.0

Page 1

pate: ZA/ /ﬂé
/7
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EBERLINE MODEL E-600 COUNT RATE METER CALIBRATION KﬁC‘BﬁD el N
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 File Class: T6.3
Procedure: 3.9.5 Issued: 07/06 Supersedes: 11/04 Rev. 6, Page 1 of 2
Ebetlize Model E- 96 & . )
e odel E-600 SN Barcode: CMEBD’ iDb(g
Conven tonal Channel Calibrated With: Pancake GM B/Othez d Bascode: N / A
If other is checked, Model ME SN___M]a
CALIBRATION STANDARDS:
Pulser Mfr/Model £ A&’—///au— /HP2 Barcode PUER/ 20 g2 Cal. Expites /l/04 . ,&i
DMM: Model__Flufee. 77 Barcode /M Fté-&dS [  Cal Expires__/8/0 & 5
Pancalke GM Detector S/N Batcode e Cal. Expires_ ———~ N/A ?’
Pulser As-Found c/m As-Left c/m Acceptable ?’22-
C/m J ' , , Range ¢/m
Channel 1 | Channel 2 | Channel3 | Chaanel 1 Channel 2 Channel 3
wx1 | 260 | ¢ 00 200 200 Zo0 190 t0 210
anx1t | Yoo 00 380 to 420
gox1 | YOO 500 760 to 840
200x10 | L GTK 08k 19K to 2.1K
| siox10 |7 34l 7-99 7.6K to 8.4K
200x100 | /9874 19.9¢ 19K 1o 21K
gox 100 | 79.5 K 19.8% 76K to 84K
200X 1K | 199-TK- /9 9-TK 190K to 210K
sooxix | 1996 798K | 799K | 799K 798K | 799 | 760K 1o 800K
SCA.LER CHECK (counts/ 1 mmute
800 X 100 B 9.8 - Z . 78400 to 81600
iold ight @ yes O no

_! Midpoint of most commonly used scale: ANST N323-1978
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 for as-left readings is 3= 5% for
meter readings and £2% for scaler readings.

HIGH VOLTAGE CALIBRATION

High Voltage Setting (E-600) As-Found As-Left Acceptable Range (DMM)*
1246 +5V _/ZSE V| 257 v 1246 + 20V
2258 v| 2250 v 2250 * 20V

2250 5V |
* An out of tolerance teport s issued when the as-found voltage is more than 40 vols from the displayed value corresponding to a >20% seduction m radiological sesponse
aments: ol eppiries L2203, bhitlbe wsed wiTh 5417 3804 B COpy
- ‘ '
/&.7/ y-22-04 G222 "7

Caliorate > W” Calibration Date Due for Recalibraton
Signatures indicate acceptability of




CAL966
EBERLINE E-600 CALIBRATION REPORT - V4.02

CMEBD-1066

08/22/06

E-600 Serial Number
Program Version
Calibration Date/Due Date
Scaler Precision
Lower Threshold Cal. Points
Upper Threshold Cal. Points
Lower Threshold Slope
Lower Threshold Intercept
Lower Threshold Span
Upper Threshold Slope
Upper Threshold Intercept
Upper Threshold Span
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto-Range
Ignore E-600 Cal. Date
Ignoxe Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support

Peak Hold Mode Support
Background Update Mode Support

Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units

Scaler Counting Mode

Conventional Probe Serial Number
Type
Calibration Date/Due Date
Dead Time
Surface Area
Max High Voltage
Overrange

Probe HP 360 0
Channel 2
Channel Type
Rate Units
Response Times
High Voltage
Lower Threshold
Upper Threshold
Selected Window
Upper Cal. Constant
Scaler Time
Lower to Upper Crossover
Uppex to Lower Crossover

Cable Length: Mzacj inches
QY PR

Signature:

fam
966

: E600 va.01
: 08/22/06 to 08/22/07

. -0.1238

10%
1.80 mv
6.00 mV
0.8810

and 6.00 mV
and 60.0 mV

nv
0.1405 mv (<=0.5)
0.9444

~0.8444 nV
0.8941 mV (<=1.5) to 60.0 mV

to 5.10 mV (>=5.0)

(>=50.0)

: Enabled

Disabled

: Enabled
: No

: Enabled

: Enabled

Yes
Yes
Enabled
Enabled

il

vy

]
Wy,
L
;Ez
KT

Enabled

Internal/Aux.
Start Scaler
Zero Display
Rate

Fixed Time

0

HP 360

08/22/06 to 08/22/07
100 usec

15.0 cm2

900 vdc

58000 cps

Beta
cpm

: 20,20,20 secs

898 Vdc

5.00 mv

10.1 mV

Upper

1.00 counts/count
60 secs

0.0
0.0

SP-22~ad

Date:

AR

Page 1




EBERLINE SHP-380A(B) DATA SHEET

/ RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
’ Project # 98106:06 File Class: T6.5
‘ N Procedure: 3.9.6 Issued: 06/06 Supersedes: 12/01 Rev.6.1, Page 1 of 2

Ci One )
¢ SHP380A ﬁgor SHP380A SN _%23 Barcode: DTEBY- /577

Calibration Standards  Eberine E-600 SN_1603 Cal. Expires_08/06

Isotope Barcode Activity Cal. Exp. Date
XSe(Y) SRAM7-0003 91.800 __dpm 04/07 p ——
2Py SRAM7-0001 52,900  dpm 04/07 ESBEH LEN E
®'Cs SRAM7-0004 90.500__dpm 04/07
AS-FOUND
Isotope Background Gross, cpm Efficiency Previous HV
(Channel) Efficiency
g,y /22 8 P TN /9.9 — £35
=y R o Sk .Y — &35
RADIOLOGICAL CALIBRATION _ Source/Detector Distance f/ Yimed, BV 657
lsotope Activity Gross count rate (cpm) E’fﬁdﬁn oy Acceptance Criteria
(dpm) o Ch. B Ch. 100*(cpm/dpm)
| Background V74 227 150 to 350 cpm B, < 3com
\ 01,800 Rugged Window* (chulzr Window
o Sx(Y) T oz 205Kk 2R P 2 15% B 2 20%B, < 02%0
_| PCs 90.500 15 /74| /7 B 2 10% B 2 15%B
29Py 52,900 jofé[ '720[ // o 2 10%a 2 10% o
corf

Disabled Channels: 13 20 30 Noncﬁ/

NOTES: An "S" in the as-found column indicates no as-found readings available due to instrument tepairs. All
radiation 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%.

Commeants:_ M/))

*Minimum efficiency for beta-only probes with rugged windows have tyvek, extra screen or other material
to protect window. Alpha cross talk is not a concern for these type detectors since they are calibrated for

beta only and only use one ¢ finel. . _
| 2/21 /o6 g2/ /ﬂ

Calibrated By Calitftation Date Due fof Recafibration
2l Signatures indicate acceptability of
. calibration data as recorded above.

ed and Appfoved By Date

R
| AUG 2 3 2006
COPY




EBERLINE E-600 CALIBRATION REPORT - Vv4.02

CAL1603.TXT

08/21/06 12:57:01 Probe oOnly

E-600 serial Number
Smart Probe Serial Number

Ty?? .
Calibration Date/Due Date

Dead Time
Surface Area
Max High voltage
overrange
Channel 1
Channel Type
Rate Units
Response Times
High voltage
Lower Threshold
uUpper Threshold
Selected window
Upper cal. Constant
scaler Time

Lower to Upper Crossover
Upper to Lower Crossover

Channel 2
Channel Type
Rate uUnits.
Response Times
High voltage
Lower Threshold
upper Threshold
Selected window
Lower cal. Constant
Scaler Time

Lower to Upper Crossover
Upper to Lower Crossover

Channel 3
channel Type
Rate Units
Response Times
High voltage
Lower Threshold
Upper Threshold
Selected window
Lower Cal. Constant
Upper cCal. Constant
scaler Time

Lower to Upper Crossover
Upper to Lower Crossover

Cable Length: S0

inches

: 1603

. 433

: SHP380AB

: 08/21/06 to 08/21/07
: 8.00 usec

: 100 cm2

1000 vdc
80000 cps

: Alpha

: cpm
. 20,20,20 secs

: 654 vdc

: 1.60 mv

: 33.2 mv

: Upper

: 1.00 counts/count
: 60 secs

;0.0
;. Beta

: cpm
: 20,20,20 secs

: 654 vdc

1 1.60 mv

: 33.2 mv

: Lower

: 1.00 counts/count
: 60 secs

: 0.0

: 0.0

: Alpha/Beta

;. cpm
. 20,20,20 secs

: 654 vdc

: 1.60 mv

: 33.2 mv

: Both

: 1.00 counts/count
: 1.00 counts/count
: 60 secs

: 0.0

: 0.0

DTEBy-1577

EBERLINE

Signature/

pPage 1

Date: /ﬁf éé
VA




e =BERLINE

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
Ebetline Model E-600 SN /2L 2— . .
Barcode: GW\ EBD- /gq!p
Conventional Channel Calibrated With: Paaczke GM (J Other Q/ Barcode: J(// A
If other is checked, Model /1// A SN rMIE

CALIBRATION STANDARDS:
Pulser Mfz/Model_(Ebers/tna /2772 Barcode L24E S/~ 0 00 2 Cal Expires__ /1[0
DMM: Model_£4, . 7 7 Barcode /#1608 ¢ [ . Cal Expires__14/46
Pancake GM Detector S/N Barcode Cal. Expires N/A 13/
Pulser As-Found ¢/m As-Left ¢/m Acceptable
c/ ’ Range ¢/m
m Channel 1 | Channel2 | Channel 3 | Channel1 | Channel2 | Channel3
200x1 | &0 | 280 200 200 | 20O 200 190 to 210
400X 11 t/ao 60 380 t0 420
‘ sgoox1 | OO §I0 760 to 840
200X10 | 200k 9K 19K to 21K
soox10 | 7.99& 7491 7.6K to 8.4K
“wr | oxi00 | /998K /994 19K to 21K
soox 100 | 79:9 19.9 76K to 84K
20x1k | /998 /94.7: 190K to 210K -
soox1k [44K | 199K |77 99| 1991 Spok | oo 760K to 840K
so0x100 |7 5]9, G o | 184001081600
i L1ght E; yes J no

! Midpoint of most commonly used scale: ANSI N323-1978
“NOTES: An "S" in the as-found column indicates no as-found readings available due to instrument repairs. All ndiadon standards used in this

calibradion are traceable to NIST. Calibration of M&TE is taceable to NIST. The acceptable tolerance for as-left readings is 5% for
meter readings and 12% for scaler readings.

HIGH VOLTAGE CALIBRATION . :
-ngh Voltagc Setdng (E‘GOO) AS"Found AS"LQ& Acceptable Range (DMIVI)*
1246 £5V _l2s8”  v| /253 v 1246 £ 20V
2250 +5V 225Y  v| 22%0 v 2250 + 20V
* An out of tolerance ceport is issued when the as-found valtage is more than -40 volts from the displayed value corresponding to a >20% reducuon in radiological respanse:
nments:_boi/l Ba tesent eyi7h Efaitsna SHP IO AE., £OpY

o QJ k_z/“' | F-22-04 F-22-07
ibrati Due for Recalibration

Calibra @L__, Calibration Date
Signatures indicate acceptability of




CAL1262

EBERLINE E~600 CALIBRATION REPORT -~ V4.02

CMEBD-1596

08/22/06

E-600 Serial Number
Program Version
Calibration Date/Due Date
Scaler Precision
Lower Threshold Cal. Points
Upper Threshold Cal. Points
Lower Threshold Slope
Lower Threshold Intercept
Lower Threshold Span
Upper Threshold Slope
Upper Threshold Intercept
Upper Threshold Span
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto-Range
Ignore E~600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support
Peak Hold Mode Support
Background Update Mode Support
Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function

1262

: E600 v4.01

08/22/06 to 08/22/07
10%

: 1,80 mV and 6.00 mV

6.00 mV and 60.0 mV
0.9048

: -0.1524 mv

0.1684 mV (<=0.5) to 5.10 mV (>=5.0)

0.9630
~0.6519 mv
0.6769 mV (<=1.5) to 60.0 mV (>=50.0)

: Enabled
: Enabled
: Enabled
¢ No
: No

No

: Enabled
: Enabled
: Enabled
: Enabled
: Enabled

Internal/Aux.

: Start Scaler

Zerc Display

: Rate

Scaler Display Units
Scaler Counting Mode Fixed Time
Conventional Probe Serial Number H]
Typse ¢ 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 secs
High Voltage : 898 Vdc-
Lower Threshold 5.00 mv
Upper Threshold 0 10.1 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
Cable Length: 4%(3 inches
Signature: /MZ%’ Date: J-22-4.6
Page 1

copy



EBERLINE SHP-380A(B) DATA SHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563
Project # 98106:06 File Class: T6.5
Rev.6.1, Page L of 2

Procedure: 3.9.6 Issued: 06/06 Supersedes: 12/01

izcla.Q) e) ‘ '
SHP380AB pr SHP380A SN _F/ 7 Barcode: DTEBY- /46/4
1603 ’ Cal. Expires_08/06

Calibration Standards ~ Eberline E-600 =~ SN__1603
Isotope Barcode Activity Cal. Exp. Date
28e(¥) SRAM7-0003 91,800 dpm 04/07 5"” T s
& t4

Py SRAMT-0001 52.900__dpm 04/07 =BERLIN E
¥1Cs SRAM7-0004 90,500 _dpm ___04/07
AS-FOUND
Isotope Background Gross, cpm Efficiency Previous HV

Efficiency

Channel
ZSe(Y). _.<223 : B 2/ AL 2. Z - 635
O o jf?/(’ /87 = 635

Z9py
RADIOLOGICAL CALIBRATION  Source/Detector Distance 'A M;A’ HV 645
Isotope Actdvity Gross count rate {cpm) ‘0 OEfﬁC‘enC}’ Acce}?tance Criteria
o Ch. B Ch. (Cpm/ dpm)

150 to 350 cpm B, < 3cpm
Rugged Window* @eguln Window ;

Background y S
Sx(Y) 21,800 /.24 2.0k 2% B 2 15% B > 20%B, £ 02%a
- .137CS 90,500 7 5. 25 /7 B 2 10%f3 2 15%B
29Py 52,900 ‘. //k 437 /z o 2 10%a 2 10% ¢
o orf

Disabled Channels: 1 0 20 3,Z/ None U

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 for as-left readings is £10%.

Comments:y’#

*Minimum efficiency for beta-only probes with rugged windows have tyvek, extra screen or other material
to protect window. Alpha cross talk is not a concern for these type detectors since they are calibrated for

beta only and only use one ¢ el. v
/],M‘Her Y ﬂzii 2farfoe lé_?/ _/ﬂZ

Calibrated By Calibratioh Date Due for Récalibrafion

Rev >

Signatures indicate acceptability of
calibration data as recaorded above.

Date

d and Approved By
AUG 2 3 2006




08/21/06 11:16:08 Probe only

E-600 serial Number
Smart Probe Serial Number

Ty?g .
Calibration Date/Due Date

Dead Time
surface Area
Max High voltage
Overrange :
Channel 1
Channel Type
Rate Units
Response Times
High voltage
Lower Threshold
Up?er Threshotd
Selected window
Upper Cal. Constant
scaler Time

Lower to Upper Crossover
Upper to Lower Crossover

Channel 2
channel Type
Rate Units.
Response Times
High voltage
Lower Threshold
Upper Threshold
Selected window
Lower Cal. Constant
Scaler Time

Lower to Upper Crossover
Upper to Lower Crossover

" cable Length: séZZ_______ inches
Signatur%@ Date: {/7///&6

CAL1603.TXT
EBERLINE E-600 CALIBRATION REPORT -~ V4.02

DTEBY-1614

. 1603

: 314

: SHP380AB

: 08/21/06 to 08/21/07
: 8.00 usec

: 100 cm2

: 1000 vdc

: 80000 cps

TERE Gy 4
: Alpha SEEFALN

: cpm
: 20,20,20 secs

645 vdc
1.60 mv

1 33.2 mv

: Upper :

: 1.00 counts/count
: 60 secs

: 0.0029

: 0.1447

. Beta

: cpm
: 20,20,20 secs

: 645 vdc

: 1.60 mv

1 33.2 mv

. Lower

: 1.00 counts/count
: 60 secs

: 0.0029

: 0.1447

Page 1

A F
o G

copy



’ EBERLINE MODEL E-600 COUNT RATE METER CALIBRATIO%%T? G
\ 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
Eberline Model E-600 SN q\/ / : . ,
Barcode: CMEBD _ ID i j
Convenitonal Channel Calibrated With: Pancake GM [ Other 2/ Bascode: Y4 /,4_ "
If other is checked, Model M/# N AR )

CALIBRATION STANDARDS:
Pulser Mfr/Model &hsrssrn /222 Barcode AYEB/~0oa 2. __ Cal Expires__///26
Barcode /Yy foté ~Foo /. Cal Expites__4/24

DMM: Model_£ e 777
Pancake GM Detector S/N — Barcode —— Cal. Expires__——— N/A 9/
Pulser As-Found ¢ / m J As-Left C/ m Acceptable
Rangec/m
Channel 1 [ Channel 2
200X 1 190 to 210
400X 11 380 to 420
_ 800 X 1 760 to 840
200X 10 1I9Kto 21K
| L 800 X 10 7.6K to 84K
200X 100 19K to 21K
860X 100 76K to 84K
200 X 1K 190K to 210K
800 X 1K 760K to 8401
800 X 100 78400 to 81600
Light @ yes O no

! Midpoint of most commonly used scaler ANSI N323-1978
TINOTES: An "S" in the as-found column indicates no as-found readings available due to instrument repairs. All mdiation 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 5% for
meter readings and £2% for scaler readings.

HIGH VOLTAGE CALIBRATION
| High Voltage Setting (E-600) | As-Found | As-Left Acceptable Range (DMM)*
124645V r 125D y| 47 v 1246 + 20V
2250 +5V J 2y v| 7253 v 2250 + 20V
* An out of tolerance report is issued when the as-found volrage is more than -40 volts from the displayed value corresponding to 2 >20% reducoon in radiological response.
aments:_ i ([ be tesedl e/ & S/P380 #5 , C@ Al
A -
7 $23-0g 73207
Calitsz: 3 2/t W.—-——— Calibration Date Due for Recalibration

Signatures indicate acceptability of




CAL941
EBERLINE E-600 CALIBRATION REPORT - V4.02

CMEBD~1071

08/22/06 )

E-600 Serial Number
Program Version
Calibration Date/Due Date
Scaler Precision
Lower Threshold Cal. Points
Upper Threshold Cal. Points
Lower Thresheold Slope
Lower Threshold Intercept
Lower Threshold Span
Upper Threshold Slope
Upper Threshold Intercept
Upper Threshold Span
Alarm Editing
Latching Alarms
Auto Ranging
Beep on Auto~Range
Ignore E-600 Cal. Date
Ignore Probe Cal. Date
Ratemeter Mode Support
Integrate Mode Support
Scaler Mode Support
Peak Hold Mode Support
Background Update Mode Support
Log ID Source
Star Key Ratemeter Function
Star Key Integrate Function
Scaler Display Units
Scaler Counting Mode

Conventional Probe Serial Number
Type
Calibration Date/Due Date
Dead Time
Surface Area
Max High Voltage
Overrange

Probe HP 360 0
Channel 2
Channel Type
Rate Units
Response Times
High Voltage
Lower Threshold
Upper Threshold
Selected Window
Upper Cal. Constant
Scaler Time
Lower to Upper Crossover
Upper to Lower Crossover

Cable Length: MZEO inches

941

: E600 v4.01

08/22/06 to 08/22/07
10%

1.80 mV and 6.00 mV
6.00 mV and 60.0 mV
0.8571

-0.16139 mV

: 0.1889 mV (<=0.5) to 5.10 mV {>=5.0)

1.01

: -0.5926 mv

0.5867 mV (<=1.5) to 60.0 mV (>=50.0)

: Enabled
: Enabled
: Enabled
: No
: No

No

: Enabled
: Enabled
: Enabled
: Enabled
: Enabled

Internal/Aux.
Start Scaler
Zero Display

: Rate

Fixed Time

0

HP 360

08/22/06 tc 08/22/07
100 usec

15.0 cm2

900 Vdc

58000 cps

: Beta
: cpm

20,20,20 secs

898 Vdc

5.00 nVv

10.1 mV

Upper

1.00 counts/count
60 secs

0.0

0.0

Date: F=22.-~44

Signature: # M

Page 1




Procedure: 3.9.6

EBERLINE SHP-380A(B) DATA SHEET
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

Project # 98106:06 File Class: T6.5

Issued: 06/06

Supersedes: 12/01

Rev.6.1, Page 1 of 2

(Grcle Qpe)
SHP380AB)or SHP380A SN A2/

Calibration Standards  Ebetrline E-600

Barcode: DTEBY- A5H52

SN__1603

Cal. Expires_08/06

kotope Barcode Activity Cal. Exp. Date
Se(Y). SRAM7-0003 91800 dpm  ___04/07
maa
¥py SRAM7-0001 52,900 __dpm 04/07 eBER LIN E
Cs SRAM7-0004 90500 __dpm 04/07 ‘
AS-FOUND
Lotope Background Gross, cpm Efficiency Previous HV
(Channel) Efficiency
*Se(¥) /7 B [5.45K — S7¢
Py / o ‘/ 7 [ k , - 57 &
RADIOLOGICAL CALIBRATION ' Source/Detectot Distance ¥ ¥éw. HV_6Y5
sotope Activity Gross count rate (cpm) Efﬁ diency Acceptance Criteria
(dpm) a Ch. 8 Ch. 100*(cpm/dpm)
Background / 222 150 to 350 cpm P, £ 3 cpm
91.800 Rugged Window* E:gulu Window 5
*5r(Y) ’ 27 R /K| A3 B 2 15% B > 20%P, < 0.2%a
L |Cs 050 47 /5.97k /7 Pl 21%E 2 15%p
239Py 52’900 '.’: ;2k 797 // [0 2 10%a 2 10%
L — oorf

Disabled Channels: 183 20 30 None [d”

NOTES: An "S" in the as-found column indicates no as-found readings available due to instrument repairs. All
diation 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 Z£10%.

Comments: 4

*Minimum efficiency for beta-only probes with rugged windows have ek, extra screen ot other material
y Y PE g8 tyv
not 2 concern for these type detectors since they ate calibrated for

to protect window. Alpha cross
beta only and only use one chgafhel.

Calibrated By

R

L

ed and App oved By
AUG 2 3 2006

Date

/2//5__

Calibration D

Due Eor Recéﬁbraﬂon

Signatures indicate acceptability of
calibration data as recorded above.

COPY



CAL1603.TXT

EBERLINE E-600 CALIBRATION REPORT - v4.02

ODTEBY-1580

08/21/06 10:57:09 Probe only
E-600 serial Number : 1603
Smart Probe Serial Number s 271

Ty?e : 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 7 gy o g % 2D

es : ,20, b
Response Tim 20,20,20 secs gBkﬁLENE

High voltage ! 645 vdc
Lower Threshold : 1.60 mv
Upper Threshold 1 33.2 mv
Selected window : Upper

Upper cal. Constant

1.00 counts/tount

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
1 0.1296

Upper to Lower Crossover

" " cable Length: Z€ ___ dinches

signatur@"‘ /ﬂ%{/

page 1

bate: {%//ﬂé




BICRON MICRO REM METERCALIBRATION PROCEDURE
RADIOLOGICAL CALIBRATION PROCEDURES, MANUAL MA-563

- Procedure 3.8.5 Issued: 10/05 Supersedes: 02/05 Rev. 4 Page 1 of 1
BICRON MICRO REM METER CALIBRATION DATA SHEET
Micro Rem Meter: S/N 1699 Barcode: IMBC3-0123
Calibraion Standatds
Pulser PGLL1-0004 Barcode 15973  Cal Exp. Date 07/2006
DVM MMFL1-0001  Batcode 34664726 Cal Exp. Date 07/2006
“ICs Well #1 Barcode# _ SRTM1-0003  Cal Exp. Date 09/2006
“ICs Well #2 Barcode#  SRAMB-0002 _ Cal Exp. Date 12/2006
1 Am 1X source Barcode # 318-299 Cal Exp. Date 02/2006
! Am 10X source Barcode # 04-166 Cal Exp. Date 02/2006
As Found As Left,
Range Exposure Rate Soutce mrem/h mrem/h Acceptable Range
%1000 40 mrem/h Cs Well #2 New 38 36 to 44 mrem/h
160 mrem/h Cs Well #2 New 160 140 to 180 mrem/h
Xb1 00 4 mrem/h Cs Well #1 New 38 3.6 to 4.4 mrem/h
16 mrem/h Cs Well #1 New 16 14 to 18 mrem/h
X10 0.4 mrem/h Cs Well #1 New 0.38 0.36 to 0.44 mrem/h
- 1.6 mrem/h Cs Well #1 New 1.6 1.4 to 1.8 mrem/h
X1 0.1 mrem/h Cs Well #1 New 0.11 0.09 to 0.11 mrem/h
- - 0.16 mrem/h Cs Well #1 New 0.16 0.14 to 0.18 mrem/h
X1000 > 400 mrem/h Cs Well #2 New 0Ss Offscale High
241,
X10 1670 prem/h 318-299 at 44 cm New 1,120 N/A
21,
X1 143 prem/h 04-166 at 30 cm New 95 N/A
The X0.1 scale is calibrated electronically
X0.1 4 urem/h Pulser New 3.8 3.6 to 4.4 urem/h
- X0.1 16 urem/h Pulser  New 16 14 to 18 urem/h
1X *'Am CF =143 /"as-left"= 1.505 10X *'Am CF =1670/"as-left"= 1.491
M check mechanical zero As-Left HV check 1,169 M HYV indicator check
Geotropism: M Sat [0 Unsat
Notes: An "S" in the as-found column indicates no as-fouad 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 for as-left readings is $10% or £20% if a correction factor chart i1s provid 7
Michael D. Hamilton J{#F 2/21/2006 2/21/2007
-~ Calibrated By Calibration Date Due for Recalibration

EBERLINE

Signatures indicate acceptability of
calibration data as recorded above.

cwcd and Approved By

™ . e B m menAS




Thermo Eberline

CALIBRATION REPORT
Hand:sCount

Serial No. 404/

Calibration Date: 3/30 /0 G

High Voltage: 269-1 v

Lower Threshold Upper Threshold

Setting: [ 2 mV Setting: 25’: f mV

2,00

Alpha Background: Eﬁ_f_‘_‘f_cpm Beta Background: &0, 00 cpm
P Fsofoi

Alpha-Beta

Crossover: v § % Beta-Alpha Crossover: _ /¢ %

Alpha Source ID: 26946 20

Isotope: Fud3s Alpha Efficiency: ST

Emission Rate: 18, 300 dpm <=

Source Calib. Date F—-1-006

Beta Source ID; % g5-0 0 [Moser BNS-12]

Isotope: c 99 Beta Efficiency: ‘ o

Emission Rate: /8,460 dpm —%q—;q—ﬁ

Scurce Calib. Date I-/-20

Signature: M
/ Jﬂiéfw INsTR Ut MENTS

Thermo Electron RM&P ‘% §-376-15/3

504 Airport Road, Santa Fe, NM 87507 USA
Phone: (800) 234-4212

Fax: (505) 428-3530

Email: salesinfo@thermoeberifine.com

Internet; www.thermo.com/rmp

10



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 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: MEGR: Model: Cal Due Date
B-147 DC Voltage Std Analogic AN 3100 6/10/06
A-1648 Digital Voltmeter  Agilent 34401A 06/09/06

e Aownid

Cevel 2 Nuciear / 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 traceable to the National [nstitute of Standards

and Technology.

Sensor Type: 100 mR/Hr
Serial Number: V-4055
Calibration Date: 3/22/06

Sensitivity: 20.14 mV/uR/h

Yo S

/ I3 .
Authorized Signature

*Calibration Procedure: RS-SOP 238.1

As found conditions are the same as, as left conditions.



Reuter-Stokes

Calibration Data

Sensor Type: 100 mR/Hr
Serial Number: V-4055
Calibration Date: 3/22/06

Customer Name: EBERLINE

Source (CS-137):

Date of Certification:

Exposure Rate at 1 meter:

Sensitivity (Ra-226): 20.14 mV/uR/h
Distance Exposure Rate ~ P+S+A S+A P
Feet cm LR/h \% \Y \Y%
12 366 238.892 6.200 1.315 4.884
14 427 174.786 4,720 1.156 3.564
16 488 133.267 3.740 1.030 2.710
18 549 104.862 3.060 0.935 2.125
k(CS-137) = 20.36 mv/uR/h k = 2036 mv/uR/h
k(Ra-226) = .9892 k(CS-137) c= .079 mv/uR/h
k(Ra-226) = 20.14 niv/uR/h v=S2 " 0.390%
k

By: ﬂ////¢ /6/04% ;M/A

Date:

As found conditions are the same as, as left conditions.

BB-400
12/1/94
4.226 mR/h

k(CS-137)

mV/uR/h
20.45
20.39
20.33

20.26

3/ z :/Efé



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

ymay,

Product Engineer

Procedure used: SOP-238.3



Reuter-Stokes

Customer  Eberline Services
Reference: RMA # 200640028
Model: RSS-112

S/N: K-211

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

- ey drariik

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 traceable to the National Institute of Standards

and Technology.

Sensor Type: 500 uR/Hr
Serial Number: V-4023
Calibration Date: 2/15/06
Sensitivity: 20. mV/uR/h

Lol

Authorized Signature

*Calibration Procedure: RS-SOP 238.1

As left conditions.



Reuter-Stokes
Calibration Data

Sensor Type: 500 uR/Hr Source (CS-137): 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/uR/h

Distance Exposure Rate  P+S-+A S+A P k(CS-137)

Feet cm 1R/h \% \% \Y mV/uR/h

12 366 239.421 6.157 1.298 4.859 20.29
14 427 175.174 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/uR/h k = 20.22 mv/uR/h
k(Ra-226) = .9892 k(CS-137) G = .069 mv/uR/h
k(Ra-226) = 20. mv/fiR/h v=S= ' 0342%

k
) ? .
-7 < ' [ /
By: /!44 /QW//‘- Date: 2/ /7/04-

As left conditions.



Reuter-Stokes

Calibration Data

Sensor Type: 500 nR/Hr Source (CS-137): 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): 19.41 mV/uR/h
Distance Exposure Rate = P+S+A S+A P k(CS-137)
Feet cm LR/h \Y% \% \Y% mV/uR/h
. 12 366 239.421 5.968 1.257 4,711 19.68
14 427 175.174 4.543 1.107 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 = 19.62 mv/uR/h
k(Ra-226) = .9892 k(CS-137) o= .043 mv/uR/h
k(Ra-226) = 19.41 m@jR/h v=2_- 7 0222%
k

// 0/:J / . j' .
By: %/4'/ W TS fm Date: Z/S'/Oﬁ'

| - ; As found conditions after 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 damaged 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
1sed 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 HPIC but the electrometer is functioning properly.

CORRECTIVE 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 HPIC V-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.

Electrical inspector




|

‘(’m"a: - : 2
xﬁ) Pine Environmental Services, Inc

4037 Darling Court, Suite D, Lilburn, GA 30047
800-842-1088(Toll-Free)
770-925-2855(Phone)
770-925-2811(Fax)
pine-ga@pine-environmental.com
Certificate of PDR Calibration

This is to certify that the PDR 1000 Serial Number 4537 was calibrated with standard units traceable to
manufacturer's specification

Model: 1000
Pine No: 2254

Serial No: 4537

ICalibration Ratio 1 pg/m?
verage PDR Concentration 218 ug/m3

I%‘alibration Master Average Concentration 229 ug/m?®

@R Background Concentration 144 ug/m’

Environmental Conditions of Test Area:
Temprature Degree F: %Relative Humidity

Calibrated By: Ronnie Smith Date: 8/30/2006 2:08:00 PM
All instrument are calibrated according to manufacturer’s specifications

Customer must notify PES of any defect within 24 hours of receipt of equipment
Please call 800-842-1088 for Technical Assistance

See Attach Packing List

ttp:/fwww.pine-environmental .com/calibrepair/calibreport.aspx?pinenum=2254&calibtype=1

8/30/2006



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 Téchnology.

Model #: RSS-112
Serial Number: L-223
Calibration Date: 3/28/2006

AS Found: SEE ATTACHED

b Loded

Product Engineer

Procedure used: SOP-238.3




@

Customer Duratek Services
Reference: 200640226
Model: RSS-112

S/N: L-223

Reuter-Stokes

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: 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

: 7/ WL

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.traceable to the National Institute of Standards

and Technology.

Sensor Type:
Serial Number:
Calibration Date:

Sensitivity:

100 mR/Hr
L-2079

3/22/06

20.08 mV/uR/h

Authorized Signature

*Calibration Procedure: RS-SOP 238.1




Reuter-Stokes

Calibration Data
Sensor Type: 100 mR/Hr  Source (CS-137): BB-400
Serial Number: L-2079 Date of Certification: 12/1/94
Calibration Date: 3/22/06  Exposure Rate at | meter: 4.226 mR/h
Customer Name: DURATEK
Sensitivity (Ra-226): 20.08 mV/uR/h
Distance Exposure Rate  P+S+A S+A P k(CS-137)
Feet cm pR/h v \Y \Y% mV/uR/h
12 366 238.892 6.180 1.314 4.866 20.37
14 427 174.786 4.704 1.151 3.553 20.33
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/pR/h k = 20.3 mv/pR/h
k(Ra-226) = .9892 k(CS-137) o= .059 mv/uR/h
k(Ra-226) = 20.08 mv/uR/h V= %= - 0.289%

v o cllwarall o 3foafb

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-200
Calibration Date: 3/28/2006

AS Found: SEE ATTACHED

Gt

Product Engineer

Procedure usEii: SOP-238.3




Lt

Reuter-Stokes

Customer Duratek Services

Reference: 200640226
Model: RSS-112
S/N: K-200

RSS-112 ELECTRONIC CALIBRATION

A/D Reference (CH: 007)
(1.000 V applied)

Chamber Signal (CH: 000)
(10.000 V applied)

Channel 003 (CH: 003)
(5.000 V applied)

STANDARDS USED:

R/S SN: Nomenclature:

B-147 DC Voltage Std

A-1648 Digital Voltmeter

As Found

1.000

2.000

1.000

MFGR:
Analogic

Agilent

After Adjustment

N/A

N/A

N/A

Model: Cal Due Date

AN 3100 6/10/06

34401A 06/09/06

A

“Level 2 Nuclear / Electrical Inspector




Reuter-Stokes

Calibration Certificate

Reuter-Stokes certifies that the Envirommental Radiation Monitor, 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: 100 mR/Hr
Serial Number: K-6905
Calibration Date: 3/27/06
Sensitivity: 20.04 mV/uR/h

/ Authori;’-ecpS/‘iignnlguz/eLZ

*Calibration Procedure: RS-SOP 238.1

' 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/uR/h
Distance Exposure Rate ~ P+S+A S+A P k(CS-137)
Feet cm uR/h \% \Y \% mV/uR/h
127 366 238.816 6.162 1.304 4.859 20.34
14 427 174.731 4.691 1.146 3.545 20.29
.16 488 133.225 3.717 1.024 2.693 20.21
18 549 104.829 3.046 0.929 2.117 20.19
k(CS-137) = 20.26 mv/uR/h k = 20.26 mv/uR/h
k(Ra-226) = .9892 k(CS-137) o= .07 mv/uR/h
k(Ra-226) = 20.04 mv/uR/h = %: 0.345%

e Aoy sloranitl e 3250t

. As left conditions.



Calibration Date:

High Voltage:

Lower Threshold
Setting:

Alpha Background:

Alpha-Beta
Crossover:

Alpha Source ID:
[sotope:

Emission Rate:
Source Calib. Date
Beta Source ID:
Isotope:

Emission Rate:
Source Calib. Date

Signature:

Thermo Electron RM&P

Phone: (800) 234-4212
Fax: (505) 428-35630

[ DCop

ﬁ;e/éfm / NSFR U MENTS
65 376-13/3
504 Airport Road, Santa Fe, NM 87507 USA

Email: salesinfo@thermoeberline.com

Internet: www.thermo.com/rmp

Thermo Eperline
CALIBRATION REPORT
Hand:=Count
Serial No. 404
3[30 fo0
491 v
Upper Threshold
/s 2 mV Sefting: 251 i myV
Zl— 00
cpm Beta Background: Gl 00 cpm
P Fsofoi
08 4 Bet,a-Alpha Crossover: _&:¢ %
%ﬂééig— ha Eff
w93 Alpha Efficiency: i/, 0
/9, 300 Jpm LG %
F—)-00
JL95-00 [Moser DN 5-127]
c 99 Beta Efficiency: o
/8. 460 dpm —M—A’
I-1-20

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
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Project
Alameda 06

6eiubrauon Due

instrument Serial instrument Type: E600 Calibration Date:

Number: 1120 8-21-06 Date: 8-21-07
Probe Seral Number- | Probe TypeiMiodel: SPA-3 | Calibration Date: Calibration Due
0233 821-06 Date; 8-21-07

T

Alpha Source Count Rate (NET CPM)

Beta/Gamma Count Time (min):

/0 sec.
o

3

Beta/Gamma Sources Dose Rate (NET CPM)
! VA 347289 K
P N/A 3‘/?.(7 k .
3 s IIS. s K -
4 NIA Z/l. ST K -
5 N/A 349.$9 K-
6 N/A 246.59 ¥
7 A F/S. ST K "
8 A F4/5.$9 K-
o NIA 27.€9 K -
10 , NA 3 S 7 K -

N/A

Alpha Lower Bound (avemga 20%)

N/A

Mean Bela/Gamma Source Measurerment

(NETCPM) 3‘!6.qu

Reviewed By (print and sign)

Beta/Gamma Lower Bound (average - 20%)

27259 K

o

) .“’“wl SL?‘\W\

ESI-ESID (10/01/2001)



To: |D-3-0%
“Operational:Checkss:
Background Souptr;cneck Background | Source Check RCT
Date Time {CPM) (NET CPM) P {CPM) (NET CPM) P/F* Initials
e | 9/¢e log00| NA NA | NA | 249k 346,328 P | DG |
rost | 9f7 |ozo0] NA NA | WA | _/87x|35713x P | DG
Pe |9/7 |o7o0| A NA | WA | 1 §7,]35%13 40 © | 26
Post |9/8 lcgoo |  NA NA | NA | 4%3;135087% @ | DG
Fe |8l lpzeo | VA N/A NA | 4cd3x| 352570 P | i
Post |Q.//-00 |p720|  N/A NA NA | etk (35904 K 2 | o6
Pre |9-106 loz30| N/A NA | NA [ygoK | 352044 P | DG
Post Bi20b 650 | NA NA NA | +/39K | 352.40, P | DG
Pre |9-s2 |c6sb| WA NA | NA |29k ] 352.¢/6 £ | D6
Post |§-/3, jogos| WA NA NA | 495K | 2st.054 P | DG
Pre |9-/3-t|c7ow| NA N/A NA | 495K | 35l.054 D | TG
Post |9-s4foke|0Lsd| N/A NA NA |#39< | 349.¢/ K P |7
Pre 7_,4_0(,559 N/A N/A N/A 5: ZZ‘ ‘wb, P X
Post (9.,570(|Ob3® N/A. N/A N/A m 32 X P ag
Pe |9 coloesy NA NA | NA | 5 294 25¢. £l £ >
— _/t'&_o_@ N/A N/A N/A 52& #1' ’ As
Pre B sg-06) 700 NA NA | NA | gak 3 gt P DG
Post |asm——>| NA N/A NA | alzqg — |
Pe -)4tlio00 NA N/A NA |y q | 2yq g P | 2>
Post 9200 75| VA NA VA (& 0k| 350,964 P | 1S |
Pre_lo_2Galrpn | NA NA NA |of.284) 361.72K £ | 0§
Post |9-28-tGloz> |  NA NA NA | 293K |asa.ozk | P | DG
Pre 9,2?_,&_-@ N/A N/A NA 3"3&-_-“&-& p %
Post 998 logss|  NA N/A NA | 2,75& | 359. 957 P
Pre Bg94, N/A N/A NA 295K | 289.954% A
Post Loz-ot lp700 | NA NA NA | k| 358.47% P
Pre o-20tlozen| NA NA NA ik | IFSB8NTH P %
Post 03_“_02_ N/A N/A N/A 2.22/4 m /n'f
i Dal
i [t / « fota

ESI-ESID (10/01/2001)



B

s robe Serial Number:
From: /0-}04 To: j6-30-0, oL o223
S5 R OpeTational ClieCks BEE 7 SRR
BetaIGamma
Background Soun:e Check Background | Source Check RCT

Date Time | ( com ) { netcpm ) PIF* ( cpm ) {_netcpm ) P/F* Initials
e Lpgelloro] sfa | | w/R | 279k | 2590k P | AL
Post yoof-ob|o70s | /A pla | pA | 3.72K (253050 P | DC
Pre_lp-atol|0205|  aa Mo | wla ] 270K 25200k £ | DR
Post |1 ote |D705°|  NA Alja nla V3K \ze/0.992 1 L | IE
Pre L os6ds lOroS| N4 nla NA s/,/.?/e Vool P DG
Post bog-ob lozew | wi | asta als |35k 1a55ese | P | e
Ll AR wha wd 435K |sssiese| P | DG
Post Lo 2ot 10700 | p/m ofa | ufn |7 laspo9e| P D6
Pre Vo900 o700 | a¥a A WA |2 | 250 29k 2 | DG
Post oot |(C700] R4 wla oln | A7/5 1345.9% ) £ | DG
Pre /orpblp3ss| sl wla A S 7HK | 35528 P | DG
Post Lovz-06 o200 | nla nla o | <lsse |3sp, wor) P neE
Pre Lor2-ctlono | ala NIA pla | A SBE | Bs0.42k A e
Post |5 szt lozen| n/a ala wla | 5)3K 13so52. | P | g
Pre |jov3-ct oz  wia N/A wa | £./3K |2sa.87e | P | IR
Post Vg0l |oegn | _asle XA w4 SLSK g5y z2se | P NG
Pre Voyz-oeloesd | a/a ALl A4 ILSK. | .2 5% 352 P 05
Post bips7.otloese |  pifa sl | na | HSIK | 248596 £ | 26
Pre | 6y7-0tlriso re/a w/a MA | 4 SIK | 5¢/3.5/94 L 24
Post |y gty 5760 | pia ala No | 2.5¢K Ve, 094 £ | 02
Pre_lorsot loges fila pala sla | 250k \3ljaqe | P | PG
Post hpy9-00l065D| alfa | nNfa Al | 399K [ 340k | P h4
Pre hovs-aloesa|  ala sla 3.KK | 34006 | D NG
Post | /5060 rsla 1 P | Zff sG] L | OF
Rewewed By (print and sign) Date
el Shge (Y o

ESI-ESID (10/01/2001)



i.;, Tan e i P50 Eneding SErvice: , Sugss
s et R o S R e A N e
Hlnmreonole | Fomio2p06 T9))-10-06| OO '"-o:zzs
E SRR R s Operational CheckSa S SR RS B o R
Alpha Beta/Gamma
Background | Source Check Background | Source Check RCT
Date Time | ( cpm ) ( netcpm ) P/F* { cpm ) (_netcpm ) P/F* Initials
Pr ooode |o7on]  a/e #ilA /A | B8YK | 314l k P 0G
Post |6 9300l Or60]  pia Ala pla | Bk | s4t,516 | P e
Pre llo93-oldoven ala 8la Sl | 249K | 3dlsik P 2
Post |oaetor| 0700  palo NlA Wa | 378K 2489k | P | g
Pre_|o2d-cbl el msla aa | ma | 373K laqge | | G
Post |)s 9cpt, lo700 | /A ASfa pla | 03K |2a1. 97| P | bg |
Pre | o-ai-06 |ogen | aifa nla na | 7ok |25t 24K | P | 8
Post | /s a7.00| OLSO|  pnla mls pla | /K | 35383 | P | DE
Pre | o-272¢0|0lsd pla ala Na |4/ K | acz.pax Y DG
Post |0 on il az30 | A4 ala rpla | 3Lk |29/ 4| P | D4
Pre 1j{-4-06lnz2s | ALA AuD | AMAD 4 AIK | R490,.721] B | =22
Post |,,_—ob o 2t| A ol /e </, 75K | 322.284 ] &2 ]Xf’
Pre_|i1-7-Cllon 2p| W ra | Plu | 75K | 32225 P | DO
Post Yr-gblo lolacD | plia sla nla |77 | 243231 P | B
Pre lig-0l [Cleo |  pla pla | nla [ 477 | 3d3.224] P | DG
Post [1/-0.¢0, |00 | pmha A | e | 353K | 2esi74] P | O
Pre |(|.Q.00|Qot | Nla Ala WA | 3.234 2o5.72 | P NG
Post IHOMRIEL® | pfo PN Ma | Ll (| 3<( 544 | P | DG
Pre —
Post )
Pre ’77\\/8
Post Y T
Pre -
Post )
Revuew:ad By(pnntandsagn) — v v ' ——— D;-I.t; ‘ — ‘
A, 5/% ‘[%@é Io/s o

ESI-ESID (10/01/2001)



7— /- 0[«.

“Instrument Serial Instrument Type: E600 Callbration Due
Number: 1123 82206 Date: 8-22-07
Probe Seral Number. | Probe Type/Model: SPAS | Galibration Dafe Calibration Due
0244 Date: 8-22-07

Source Activity.

947‘/,\6,

Saponse Check .

Count Number

Alpha Source Count Rate (NE!' CPM)

< ame/Sign:

{ L) £~
eta/Camma Backgroun

re:

CPM) | Beta/Gamma (‘.ount Time (min):

Beta/Gamma Sources Dose Rale (NET CPM)

Mean Alpha Source Measurement (NET CPM)

N/A

1 NA 341419.46
2 = 250z 2
3 350. /8 «
) N/A 2y ?7%;( .
5 A 292, /12X
6 N/A 348, 12 ¥
7 N/A 248, 12 X -
8 N/A 349, 12K -
o WA 250.)2/k.
10 N/A 39, /12 K

Alpha Upper Bound (average + 20%)

N/A

Alpha Lower Bound (average ~ 20%)

N/A

Mean Beta/Gamma Source Measurement
(NET CPM)

34912 K

BetafGamma Upper Bound (average + 20%)

</13,94 K

Beta/Gamma Lower Bound (average - 20%)

279.2K

Reviewed By (print and sign)

[) A %//( 5;4, QAW\

ESI-ESID (10/01/2001)
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ESI-ESID (10/01/2001)

Project: Alameda 06 | Dates Covered
From: 9-1-06 To: JJ-2-06
‘Operational: Checks:i: &
Alpha Beta/Gamma
round | Source Check Background | Source Check RCT
Date | Time | (CPM) (NETCPM) | PP (cPM) (NETCPM) | PF* | Initials
e | Yp |ow| NA NA | NA | o/ 42k |350.38,] € |V6
Post | 9f7 om0 | NA N/A NA | <4624 | 3b0.37 x| P | D6
Pe |9/7 loneo| NA N/A NA | fe3k | 36031, P | DG
Post ‘5/_6 oo N/A N/A NA | of 1 2K :?ﬁ*m _p QS |
e %o lomo| WA | NA | WA [ 2K [359.%6,) P14
Post | 9-4/.05 o770 NVA NA | VA | 294/K (342064 P |6
Pre |9-ja-a1z00 A NA | NA gk |28439% P | RS
Post (9., 8¢k [oub | N/A N/A NA (ohobi [3SBI4 K ® | DG
Pre |G.sqeb Yo | NA N/A NA |3.95k| 344054 P | 24
Post 19.,Soblogsd | NA N/A NA <, 994 3£.aui X P ﬁ‘
Pre 4 /5'-“ o679 N/A N/A N/A 4.?942 3441/ X p
Post P/9d |ozes| NA NA | NA lofob k357944 P | D¢
9o lomS| WA | NA | WA /sl 357,944 D | DG
200l N/A N/A NA |38 & 250274 P D%
Pre 2270 N/A N/A NA . $3K | 289.77K f f 1-97 v
Post |62/ 06 oédsr NA N/A N/A $09K 258 WK D m
Pre ’”Dé o0&l N/A N/A N/A o) y ﬁ
Post |9 30lslope| WA N/A NA | dlo/k 9| P &Z
Pre_|9-02-¢, N/A NA | NA |40k |3509%| L | DG |
Fost 925724 |06ets | WA NA | NA [dox (34498 | D&
Pre 7.)5,%“% N/A N/A N/A Lok | 34999« 2 K
Post (8. 26-4f| 9700 N/A N/A N/A jgg/c' 260.92 L Q m
Pre [9-26t,| 00| NA N/A NA 'g.08k |3ed.52¢| P | DC
Post |9-9§-06|g 700 N/A N/A N/A 442&_ ﬂ ! SYK p AQ
Pre 92804\ o708 VA NA | NA \oopk | 240,586 P | DG
Post Qogoblpus0 | NA N/A NA 1236 2¢1.¢¥% P | PE
Pe 999-0|0450| NA N/A NA 13.3bK | 34/.44K P 5
Post (@-2-0p|0p00 | NA | NA | NA 4»43& 34 4.5'14; £ DG
e
/ )/u@// S/éﬂAN %————' /Z/// /)Le



ESI-ESID (10/01/2001)

Background | Source Check Background | Source Check RCT
Date Time | { cpm { netcpm ) PIF (_cpm ) (_netcpm ) P/F* Initials
P pot|o?®| MR | aja | ala | 4AS3E[ 352576 P | DE
AL A AYA fa | 247K 343236 P | DG
Pre | o700 MA AR Lo D&
Post hp_o/e| 0785 i/ A SR lg
Pre |ro~4l8f|n765 N4 mlin Pl D5
Post | pante lozso | rila il P | D9
Pre s plo|09/0 | Al NfA JAa | 309k lassiasze| P | D8
Post 1,5/ -6 | 3720 rifa /A wla | 1876 {380z P D
Pre | /0406 lozen | mia A nja | 87K | gorze| L. | DG
Past 0% 0blomoo | a4 MA A | I5K | ssopsxl P | DB
Pre Lo r-obyByS”| 4 Ala | /A | 234 (357 47k P | 26
Post o206 | 070S|  ni/a A4 | 2fs7k L zeo.ee | 2o | pd
Pre Vg 2-ol (o765 | ada pila Na_ | <)otk | seo.vgk ]| /D : 06
Post | /pr-/2-o1, | o600 a pla an | S5kl 3esHR] P
Pre |/O-3-p6f 25760 | Aa nla pla | SSY | 36SYLL] P o5
Post |\ /gpg |0700 | A 24 pla | 272 380 | P | PG
Pre Lnysots | 0700 |t/ /2 pA | AP2K | 3edzzEl L | NG
Post |20t | oreo | pe/a /) Mok st 39k 1 P a5
Pre L or2alo700|  wla w4 MA | Sege | 352351 P | 26
Post |)pyg-oL 8760 | pife rla nla |et292 | 3579/ | P g
Pre |/ps5-06 0760 | M/fa pla na | et | 35171 0 AV
Post |)o~/9-66l0658|  psla pla nla_| B 2K | 34554 | B
Pre /0138 wb<5|  mla rla nla | 382k | 300ak | P D
Post | /p-g0-a jc5700 NIA N S/ 293K | 353.07%| P be
Reviewed By (it and sign) Date ——
[1HA % H— //;[;/u



Alpha : Beta/Gamma
Background Source Check Background | Source Check RCT
Date Time | ( cpm ) _{ netcpm ) PIF* { cpm ) { netcom ) PIF* Intiats
Pre \/ooprtloro | Me e e | 398K | 25300 | P bé
Post | /s p3.otl @oenl  wmla pa Na | 2.5k |3sa g | P | DG
Pre lppg-ct|ome|  Mha S na |l getk 359045 | L | 2@
Post o-oyctiozenl  ala S ala | 397K 125003 | 1903
Pre | omoctol | coaes JATN nla ala | 387 23002 | P _EQL
Post |ip-ssollpmpol  sifa A/ aila | 3 L3k | 24537 P DG
Pre | o-250L | o0 A A pA| BlBE | BdS Z]| P pg
Post |, - at-0l | 700 AfA /A Ala 4/00K 280 .00K (= e
Pre | ozi-otlcsico nin Alla NA | </ vok BED. > I =
Post Lo Qzoo! VA A/A MM 03k | aqs 996 | L | 2
P | /p-o9-ctl 0700 Ai/A ~/A Na | LD3K | 346,974 L | DG
Post I/0.Jo sl Oe30l il nja wla | 436 | 2¢/, 70! P oG
Pre | s.36-0¢ | ptso PEYAS et ,d/.. +/, 361 Sl 7ok /,ﬂ joy
Post | ro-210ll OLBO]  wh p/a pla | A | it roc | f | 2L
Pre 1/b-3/-cbloGdd|  pfa pla | uia | 99£ |30k | | 2§
Post | ,)—j-0t]lpecw Nla rla ula | IK 2379 V4 G
Pre | sp /-0l |ctes PPN rln wla £ E 33794 I 5
Post ljr-2-cbippusi  mla wola | aiin | 5] 345875 D | OG
Pre ljr20l |04/5 | ifa /A wla |13 35576 | £ | D6
Post 1300 |06 aila A o | 28K | 35022 K s
Pre |/, olis’| _Aifa wfa | a4 | 378k |3Dzzel P | S
Post |y/-4. ok l6G/E1 iR Aln wln 13.c2¢ 1397233 | P | TG
P lidbth lolpsr] A& e | wWila 1 3.62K (3947223« | B | TG
Past Hl’7‘dﬂ L&BD qu ol e 3»81 f‘ BQN‘)K :O D.’_;
Rewew’:dv‘a'; (p:nt ;nd sxgn) . = -
Ol & /%/K_/ /z/// /

ESI-ESID (10/01/2001)



Background Source Check Background | Source Check RCT
Date | Time |  (CPM) (NETCPM) | PIF* (CPM) (NETCPM) | P | Initials
Pre |y 20l V530 | s pha |\ ada | 3818 | 2s2/94 P | DG
Post [/Lf-0% boo | pyfa pla mlo | 20K 3588k | P | Dy
Pre JfG-th Piro | Ma Ma | pla [ 42K | 3s08k | P |
Post Y900 10550  asha Sl s | HsHl| 2530l | P | G
Pre /LDR |osed ~le wila ila <, $2K| 35 P e
Post /ot | pile pha | o | 347K |34333¢ | 2 | DG
P ool oo |  Mle sla | pla | 3Lk 4383 ] P | DG
Post |y/s0m rla Aln oo | 250K | 35B2K | P 06
Pre |(1-jl-cf |Ceo> Mla oy . sla | B3 3HSdH.z ? 5
Post |11z (oo | wln o | ola |33k [3iee | p | D5
Pre /206 Dz | mla ~ i oa | 381K, | 352191 | P '
“~ Post | yy20biCko | pulo Nla nfn [ 789K 13521 | B ISG
Pre |/1y300 koo | A nija NB | 3 89K | P |
Post |jiyg-66 10620 | Nla oo rla | 2snk | 3SD.5K | P e
Pre sgigl |o6co | wia »oln pha | 250K | Sehek-| P 0.6
Post | f450Cbioeys | pdA profn pfa | 395K | 32.osK P DG
Pre ja6ieg loerd | pla pla fa_ | 395K | 32esi]| P | DG
Post IpL/609c0600  Min Ala___ | Ml | Seok | 34495 | £ | D5
Pre V)7 0L|000 |  Ala Nl sl | 402K | S4TEE | P > &
Post |//-/7-06 1 a/a RIS RIS _?.ﬁ;’/)tjé i‘/o‘bss'}( P [ZQ_
Pre | ppor et OO i A TR T A A A
Post L\\ - : - : -
Pre .N\
Post A
7 —
Post - e
Pre \\
Post | 1 - \_
e e v rate ———
/MJ //%,// %A w2y
[ ’
A

ESL-ESID (10/01/2001)



Project:

Dates Covered ESID Number: 004
Alameda 06 From: 9-1-06 To: 4+}-06
Instrument Type: E600 Calibration Date: Calibration Due
Number: 1135 8-24-06 Date; 8-24-07
Probe Serial Number- | Probe TypeiModel. SPAS | Galibration Date: Calibration Due Beta/Gamma EFf-
0241 8-24-06 Date: 8-24-07 16.9 %
“Alpha 'Source Information:

Swroe Number: N/A

Source Activity: NA

‘Bela/Gamma Source Information

'Source Number:

:9-—/»0&

70:00

Source Activity:
siz92 Co-60 94D i
ERAR 2 i Instrument: Response; Check
Date

Alpha Background (CPM):
N/A

Aipha Count Time (min.): NJ/A | B

amma Background: (CPM)

<90 k£

Beta/Gamma Count Time (min):
/0 séc.

Count Number Alpha Source Count Rate (NET CPM) Beta/Gamma Sources Dose Rate (NET CPM)
1 NIA 374 Lk -
2 N/A 373, { Ve
3 N/A 3712\ k.
4 A 372.1k-
5 A 374, 1 K
6 A 273.| £
7 NA 37d.] K
8 NA 3722. [ &
9 N/A 3 74‘ I %
10 N/A 3711 K

N/A

Mean Alpha Source Measurement (NET CPM)

‘li\lp Lmrgou

N/A

Mean Bata/Gamma Source Measurement

Y 373K

Beta/Gamma Upper Bound (average + 20%)

1—/‘-/72« l<

Beta/Gamma Lower Bound (average - 20%)

298 4 K

“Reviewed By (print and sign)

L S)

M&’

ESI-ESID (10/01/2001)




Project: Alameda 06 Dates Covered ESID Number: 004 Probe Serial Number: 0241
From: 9-1-06 To: 4<4-D¢ -
Operational’Checks
Alpha Beta/Gamma
Background | Source Check Background | Source Check RCT
Date Time (CPM) (NET CPM) P/F* {CPM) (NET CPM) Initials
Pe | 9/C lopos’| NA NA | NA 1 5.89K| 3474 A
Post | 9/7  |n700 N/A N/A N/A 4.4% 285.52¥% P ‘%
Pe |97 pim| NA NA | NA ook | Ze5.S2¢ P | DG
Post We Vo 1o =3 N/A N/A N/A 4%( é&‘:?@ » P 96
Pe |¥P oy NA N/A NA [ 424K | 3%%. s ,l P NS
Post |guit-0ly | oodo|  N/A N/A NA | o 52K | 379. 48K P I DG
Pre N/A N/A N/A
Post N N/A N/A N/A
Pre N/A N/A N/A
Post \\ N/A N/A N/A
Pre NMNA N/A N/A
Post N N/A N/A
Pre N/A \\ N/A N/A
Post N/A \N/A N/A
Pre N/A Nh\ N/A
Post N/A NA \| NA
Pre N/A N/A \QA
Post N/A N/A N/AN
Pre N/A N/A N/A \\ N
Post N/A N/A NA TN /)
Pre N/A N/A NA |/ \\
Post N/A N/A N/A \
Pre N/A N/A N/A N
Post N/A N/A N/A N
Pre N/A N/A N/A N
Post N/A N/A N/A L
Pre N/A N/A N/A N\
Post N/A N/A N/A N
e —— e s

VAV

ESI-ESID (10/01/2001)

T S



Dates Covered ESID Number: 005
From; 9-1-06 To: /0.;7 -0l
2 : “Instrument/Probé Informati
Instrument Serial Instrument Type: E600 Calibration Date: Calibration Due
Number: 1141 8-23-06 Date: 8-23-07
Probe Serial Number: Probe Type/Model: SPA-3 Calibration Date: Calibration Due Alpha Eff: | Beta/Gamma Eff:
0238 8-23-06 Date: 8-23-07 N/A 136 %
Alpha Source-Inforiiation i # 5 SRR
Source Activity: N/ Assay Date: N/A

B GaTE SoucE IformatonT

Source Number:

5S/59 2 Co

Source Isotope:

&0 <t 7.

Source Activity:

S ul

etument Responsa Chadh

Date: Time: & Signature: '

9- 106G /OIS gl G e
Aipha Background (CPM): Alpha Count Time (min.): N/A | Beta/Gamma Background: (CPMJ~ | Beta/Gamma Count Time (min):
NA <. 95 /0 Sec

Count Number Alpha Source Count Rate (NET CPM) Beta/Gamma Sources Dose Rate (NET CPM)

! NiA 307,05 4.

2 N/A 207, o< X

3 N/A 308.08 4

4 NA 3(0.05 ¥

5 N/A 309, O{K‘

6 A 30t oSk

8 A 309,05 K-

s NiA 3/2.05 K .

1 N/A 3r0.65 K-

Mean Alpha Source Measurement (NET CPM)

N/A

Alpha Upper Bound (average + 20%)

N/A

Alpha Lower Bound {average - 20%)

N/A

Mean Bela/Gamma Source Measurement

Beta/Gamma Upper Bound (average + 20%)

370 7‘/4

Beta/Gamma Lower Bound (average - 20%)

FH7 /6 K

ESI-ESID (10/01/2001)

7

(LI S\‘“‘zf’]m @}/ﬁ &3&\ /4 foke




Project: Alameda 06 Dates Covered ESID Number: 005 Probe Serial Number: 0238
From: 8-1-06 To: /0'6'06
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Background Source Check Background | Source Check RCT
Date | Time (CPM) (NET CPM) P/F* (CPM) (NETCPM) | PiF Initials
e | Wi 1208 WA N/A NA | +f 39K | 307, b1k © D5
Post | 9/ |08 N/A N/A NA | ./ese | 213,37 e %
Pe | Yy |ges| NA NA | NA |43 | 813.374 © | I
Post We 010';' N/A N/A N/A "{'JZL/‘ 3(3.8¢K P m
e | Ve, |ows| VA N/A NA | dzec| 33,304 P | DS
Post Q.44-0ls O3d N/A N/A N/A 4 m_ _3 [T U ¥ ? :BQ
Pre R-ll-obiogye|  NA WA | WA 14g9k | I K P 1DE
Post ?“13'6 06-55 N/A N/A N/A a"._aox 3s.4 Y% ?_7 m
Pre |g-j2.cl|cleSO| N/A N/A NA |sitok | Bis4oH P DG
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Post 1p-200C |crO N/A N/A NA | 2.4 JidSER | L | O
Pe Lpp-se|oze| NA N/A NA | gk | 2453 P | PF
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X N/A N/A NA | ) 207K D | ==
Post |;0-50b|780 N/a N/A NA | 5