June 8, 2015

Materials Licensing Section

U.S. Nuclear Regulatory Commission, Region Il
2443 Warrenville Road, Suite 210

Lisle, IL 60532-4352

Re: Radioactive Materials License 21-16544-01, Docket Number 030-11209

To Whom It May Concern:

Please terminate the radioactive materials license issued to the U. S. Department of
Commerce/NOAA/ Great Lakes Environmental Research Laboratory (GLERL), License
Number 21-16544-01. All use of licensed radioactive materials has ceased and a final
status survey was completed to verify that the facilities can be released for unrestricted
use.

Radioactive waste was shipped offsite by a licensed contractor. The completed form,
NRC Form 314, and the final report for the final status survey are attached. Please let me

know if vou have anv aeneral questions or contact Kim Kulpanowski at 734-741-2074 or
for specific questions about this request.

Sincerely,

Deborah H. Lee, PE, PH, D.WRE
Director

Attachments
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Estimated burden per response to comply with this mandatory collection request: 30 minutes. This submittal is
used by NRC as part of the basis for its determination that the facility is released for unrestricted use. Send
comments regarding burden estimate to the FOIA, Privacy, and Information Collections Branch (T-5 F53), U.S.
Nuclear Regulatory Commission, Washington, DC 20555-0001, or by intemet e-mail to Infocollects.
Resource@nre.gov, and to the Desk Officer, Office of Information and Regulatory Affairs, NEOB-10202,
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Ann Arbor, M1 48108

LICENSEE NAME AND ADDRESS LICENSE NUMBER DOCKET NUMBER
U.S. DOC/NOAA/Great Lakes Environmental Research Laboratory 21-16544-01 030-11209
4840 S. State Road

LICENSE EXPIRATION DATE

January 31,2017

[ ] This license has expired.

A. LICENSE STATUS (Check the appropriate box)
This license has not yet expired; please terminate it.

|
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B. DISPOSAL OF RADIOACTIVE MATERIAL
(Check the appropriate boxes and complete as necessary. If additional space is needed, provide attachments)

The licensee, or any individual executing this certificate on behalf of the licensee, certifies that:
"1 1. No radioactive materials have ever been procured or possessed by the licensee under this license.

2. All activities authorized by this license have ceased, and all radioactive materials procured and/or possessed by the licensee
under this license number cited above have been disposed of in the following manner.

[ ] a. Transfer of radioactive materials to the licensee listed below:

b. Disposal of radioactive materials:

(]

Directly by the licensee:

By licensed disposal site:

. By waste contractor:
Bionomics Inc., 1550 Bear Creek Road, Oak Ridge TN 37830

c. All radioactive materials have been removed such that any remaining residual radioactivity is within the limits of 10 CFR
Part 20, Subpart E, and is ALARA.

2. Acopy of

C. SURVEYS PERFORMED AND REPORTED
1. A radiation survey was conducted by the licensee. The survey confirms:
|:] a. the absence of licensed radioactive materials

b. that any remaining residual radioactivity is within the limits of 10 CFR 20, Subpart E, and is ALARA.

the radiation survey results:

a. is attached; or [:| b. is not attached (Provide explanation); or [:| c. was forwarded to NRC on:
|:] 3. A radiation survey is not required as only sealed sources were ever possessed under this license, and
|:] a. The results of the latest leak test are attached; and/or

|:] b. No leaking sources have ever been identified.

Date

The person to be contacted regarding the information provided on this form:

NAME

Kim Kulpanowski

TITLE

RSO

TELEPHONE (Include Area Code) E-MAIL ADDRESS

(734) 741-2235 or -2074 kim.a.kulpanowski@noaa.gov

Mail all future correspondence regarding this license to:

U.S. DOC/NOAA/Great Lakes Environmental Research Laboratory, Atin: Kim Kulpanowski, 4840 S. State Road, Ann Arbor, M1 48108

C. CERTIFYING OFFICIAL
| CERTIFY UNDER PENALTY OF PERJURY THAT THE FOREGOING IS TRUE AND CORRECT

PRINTED NAME AND TITLE SIGNATURE
Deborah Lee, Director, Great Lakes Environmental Research Lab

D ad AL o

WARNING: FALSE STATEMENTS IN THIS CERTIFICATE MAY BE SUBJECT TO CIVIL AND/OR CRIMINAL PENALTIES. NRC REGULATIONS REQUIRE THAT
SUBMISSIONS TO THE NRC BE COMPLETE AND ACCURATE IN ALL MATERIAL RESPECT. 18 U.S.C. SECTION 1001 MAKES IT A CRIMINAL OFFENSE TO MAKE A
WILLFULLY FALSE STATEMENT OR REPRESENTATION TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION.

|




CERTIFICATE OF DISPOSITION OF MATERIALS
PLEASE READ THESE INSTRUCTIONS BEFORE COMPLETING NRC FORM 314.

Subpart E of 10 CFR Part 20 establishes the radiological criteria for license terminations/decommissioning of
facilities licensed under 10 CFR Parts 30, 40, 50, 60, 61, 70, and 72, as well as other facilities subject to the
Commission's jurisdiction under the Atomic Energy Act of 1954, as amended, and the Energy Reorganization
Act of 1974, as amended.

INSTRUCTIONS

Section B, Item 2.

Licensees should describe the specific radioactive material transfer actions. If radioactive wastes were
generated in terminating this license, the licensee should describe the disposal actions taken, including the
disposition of low-level radioactive waste, mixed waste, greater-than-Class-C waste, and sealed sources.

Section B, ltem 2.a.

The information provided concerning the transfer of radioactive material to another licensee should specify the
date of the transfer, the name of the licensee recipient, an individual contact name and telephone number for
the licensee recipient, and the recipient's NRC or Agreement State license number.

Section B, Item 2.b.

For disposal of radioactive materials, licensees should describe the specific disposal method or procedure
(e.g., decay-in-storage). For those cases when radioactive materials are disposed of by a licensed disposal
site or by a waste contractor, the licensee should specify the name, address, and telephone number of the -
licensed disposal site operator or waste contractor.

Section B, Item 2.c.

"Residual radioactivity," as defined in 10 CFR 20.1003, means radioactivity in ‘areas’ (structures, materials,
soils, etc.) remaining as a result of activities (licensed and unlicensed) under the licensee's control from
sources used by the licensee, excluding background radiation. ALARA is defined in 10 CFR 20.1003.

FILE CERTIFICATES AS FOLLOWS:

IF YOU ARE LOCATED IN: IF YOU ARE LOCATED IN:

ALABAMA, CONNECTICUT, DELAWARE, DISTRICT OF
COLUMBIA, FLORIDA, GEORGIA, KENTUCKY, MAINE,
MARYLAND, MASSACHUSETTS, NEW HAMPSHIRE, NEW
JERSEY, NEW YORK, NORTH CAROLINA, PENNSYLVANIA,
PUERTO RICO, RHODE ISLAND, SOUTH CAROLINA,
TENNESSEE, VERMONT, VIRGINIA, VIRGIN ISLANDS, OR
WEST VIRGINIA, SEND CERTIFICATES TO:

ALASKA, ARIZONA, ARKANSAS, CALIFORNIA,

COLORADO, HAWAII, IDAHO, KANSAS, LOUISIANA,
MISSISSIPPI, MONTANA, NEBRASKA, NEVADA, NEW

MEXICO, NORTH DAKOTA, OKLAHOMA, OREGON,

PACIFIC TRUST TERRITORIES, SOUTH DAKOTA, TEXAS,

UTAH, WASHINGTON, OR WYOMING, SEND CERTIFICATES TO:

LICENSING ASSISTANT SECTION MATERIAL RADIATION PROTECTION SECTION
NUCLEAR MATERIALS SAFETY BRANCH U. S. NUCLEAR REGULATORY COMMISSION, REGION IV
U.S. NUCLEAR REGULATORY COMMISSION, REGION | 1600 E. LAMAR BOULEVARD

2100 RENAISSANCE BOULEVARD, SUITE 100 ARLINGTON, TX 76011-4511

KING OF PRUSSIA, PA 19406-2713

ILLINOIS, INDIANA, IOWA, MICHIGAN, MINNESOTA,
MISSOURI, OHIO, OR WISCONSIN, SEND CERTIFICATES
TO:

MATERIALS LICENSING SECTION

U.S. NUCLEAR REGULATORY COMMISSION, REGION HI
2443 WARRENVILLE ROAD, SUITE 210

LISLE, IL 60532-4352
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1 INTRODUCTION

1.1 Purpose

The Lake Michigan Field Station,(herein referred to as LMFS), and R/V Laurentian are named as
radiologically restricted areas on License No. 21-16544-01, issued to the U. S. Department of
Commerce/NOAA Great Lakes Environmental Research Laboratory (GLERL) by the U. S. Nuclear
Regulatory Commission (USNRC). In order to remove the LMFS and R/V Laurentian from the
listing of restricted arcas and terminate License No. 21-16544-01, the Department of
Commerce/NOAA, radiation safety staff must demonstrate that there are no radiological issues of
concern therein. To that end, BMT Designers and Planners (BMT) was contracted to perform and
document a final status survey demonstrating that these areas may be released for unrestricted use
(i.e., without regard for their radiological constituents).

BMT subcontracted Integrated Environmental Management, Inc., a Plexus Company (Plexus-IEM)
to assist in this task.! The scope of work included the preparation of a work plan based on the
objective of acquiring data of sufficient quantity and quality to meet the requirements for the final
status survey. The work plan was implemented, the data were acquired/analyzed, and there is no
evidence of residual radioactivity (total or removable) in excess of the conservatively-derived
USNRC screening criteria within the LMFS facility and the R/V Laurentian. In addition, because
all gross measurement data were below the screening criteria, no statistical analyses were required.

The purpose of this report is to provide a description of the final status survey approach, the findings
of the survey, and a statement as to the eligibility of the LMFS facility and the R/V Laurentian for
release for unrestricted use. Included herein is background information about LMFS operations, a
description of the facility, a listing of the radionuclides of concern at the site, a presentation of the
release criteria, the survey objectives and design, the results of the survey, and a statement that the
LMFS and R/V Laurentian are eligible for release for unrestricted use. Representatives of GLERL
were given an opportunity to review and comment on a draft before the publication of this report.

1.2 Background

The LMFS, located at 1431 Beach Street, in Muskegon, Michigan, has been operating in that
location since 1990, with radioactive material usage since 1994. In 1990, the GLERL assumed
ownership of the former Coast Guard base at Muskegon, Michigan on the south side of the channel,
between Muskegon Lake and Lake Michigan. That site includes three buildings and research vessel
dock next to the main building.

The Federal Government established the Muskegon Life Saving Station in 1879, and a building was
constructed at the current location in 1905. In 1915, the property and buildings were transferred to
the Coast Guard. Since 1990, NOAA has invested in the facility by renovating Building 1, the
original structure in 1905, to primarily office spaces and Building 2 (circa 1940's) renovations in
2013, adding office and maintenance shops. Building 3 was constructed in the 1960's and converted
to laboratories in the 1990's. The laboratory provides environmental and ecosystem research in
support of the Great Lakes and coastal marine environments.

The R/V Laurentian is an eighty foot steel-hulled vessel, that was built in 1974 for use by the
University of Michigan. In 2002, a partnership agreement between GLERL and the University

' IEM is licensed by the Maryland Department of the Environment (MDE License No. MD-31-281-01), a USNRC
Agreement State, to perform the types of radiation-related services required for this project. However, the final status
survey was performed under the applicable terms and conditions of the LMFS license.



provided for a lease, whereby GLERL assumed responsibility for the vessel's operation, maintenance,
and scheduling of ship time. The R/V Laurentian is equipped with wet and dry laboratories with
basic laboratory equipment for processing chemical, physical, and biological samples. Licensed
radioactive tracers were used in the onboard laboratory.

License No. 21-16544-01 authorizes the use of radioactivity for the performance of a variety of fate
and transport studies. When radioactivity use in specific laboratories ceased, the remaining
radioactivity was collected and staged as radioactive waste. Waste containers were subsequently
shipped offsite for disposal at a licensed facility. The experimental waste water was disposed of into
the building’s sewer system as authorized by the USNRC license.

Other radionuclides that were at the site were in the form of sealed radiation sources used by the
laboratory as measurement or calibration standards. The electron capture detector, used in a gas
chromatograph, was routinely leak tested at six month intervals and all results were below the
allowable limit of 0.005 microcurie per sample. All of the sources, including the electron capture
detector, were all transferred to another licensee or returned to the manufacturer.

All work with licensed radioactivity ceased at LMFS and the R/V Laurentian on April 30,2013. All
remaining staged waste was shipped off-site on January 14, 2015. There was no evidence of
packaged waste, bulk radioactivity, or sealed sources at the site during the on-site portion of the final
status survey.

1.3 Facility Description

The LMFS Building 3, consists of offices and laboratories in a single-floor building with a total area
of approximately 5,000 square feet (approximately 473 m®). Four laboratories in Building 3 and the
Hazardous Materials Storage Building were designated as restricted areas where licensed radioactive
materials were authorized to be used (approximately 1,600 square feet or 150 m?) and are thus
subject to the final status survey. The wet laboratory in the R/V Laurentian was also designated as
a restricted area on the USNRC license.

A list of specific areas subject to final status survey is provided in Table 8.1. Figure 9.1 is a floor
plan of the building. The floor plan for the R/V Laurentian is provided in Figure 9.2.

Each of the laboratories is equipped with benches and cabinets for storage. The floors are covered
with floor tiles. Most of the laboratories have at least one sink, with connections to a sanitary sewer
that discharges to the public-owned water treatment works (POTW). One of the laboratories, Room
304, is equipped with a bench hood and a ventilation fan with airborne discharge to the roof of the
building.

The Hazmat Storage Building, located outside Building 3, was purchased for the storage of
hazardous materials on site, and was added to the license to allow for the storage of radioactive
materials and waste, if necessary. It has three shelves and a metal floor grating over a secondary
containment sump, with an interior area of approximately 49 square feet (ft*).

1.4 Contaminant Identification

The LMFS and R/V Laurentian were licensed to use a variety of radioactive materials in an unsealed
form. Most of the isotopes listed on the license were never present at the sites. The only long lived
radioactive materials used in an unsealed form were Carbon-14 (C-14) and tritium (H-3). Table 8.2
contains the source term applicable to the final status survey effort.



1.5 Results of Previous Surveys

Routine wipe tests and direct radiation surveys were performed routinely by LMFS on selected
surfaces in each laboratory as required by their license. The frequency of surveys varied according
to the type of experiment in process, but were generally completed by the designated authorized user
(or representative) on a monthly basis. The arcas listed in Table 8. 1 were surveyed by the RSO or
the Deputy RSO in accordance with the conditions of their license.*

The action level for the historical surveys was stated as being “three times background”. If any
direct survey or wipe test result exceeded this level, the areca was decontaminated and re-surveyed
before the routine surveillance in that area was deemed complete. The RSO’s records, maintained
over the history of the license, show that there were no significant spills of radioactive material
within any of the restricted areas or large releases of material to the sewer.

A radiation survey of each laboratory, adjacent areas, and the HAZMAT storage building performed
on September 30, 2014, revealed no removable gross beta activity, with a measurement detection
limit of less than 10 dpm/ 100cm?. Direct scans for beta radiation were performed using a calibrated,
gas flow proportional counter with a sensitive area of approximately 100 cm?, again revealed no
detectable fixed activity above a detection level of about 33 dpm/100cm®, at a scan rate of
approximately two inches per second.*

1.6 Organization

The final status survey of the LMFS facility was performed under the direction of Ms. Kim
Kulpanowski, the RSO for LMFS, Duane Gossiaux, GLERL Deputy RSO and Mr. David Kindig,
PE, of BMT. The survey team was directed by Mr. Bill Thomas, CHP, CIH, of Plexus-IEM, and
included Mr. Steve Baker from Plexus-IEM. Carol Berger, CHP, FHPS, also of Plexus-IEM,
provided program management and technical review of the deliverables. Appendix 10.1 contains
the qualifications of the members of the survey team.

1.7 Approach

The objective of the final status survey was to collect data of sufficient quality and quantity to
support a decision on release eligibility. The surveys performed by the RSO were deemed adequate
for classifying the areas. These resulted in the need for two Class 3 survey areas, six Class 2 areas,
and the remainder of the site designated as non-impacted.

A work plan was developed to describe the manner in which radiation measurements would be
collected and analyzed.” The Plan, RSP-116, was reviewed by the RSO before the work was
initiated, and is included herein as Appendlx 10.2.

The survey team initiated the investigation with the understanding that if actual radiological
conditions anywhere at the facility were not as anticipated, the release process would be discontinued
in that location. The affected area would then be subject to the acquisition of characterization data
sufficient to guide the necessary remedial actions. As will be shown in subsequent sections of this
report, no remedial actions are required at the site.

2 Conversation between Kim Kulpanowski (LMFS RSO) and Bill Thomas (Plexus-IEM), March 30, 2015.
3 USNRC License 21-16544-01, Condition 22, Requirements of the Radiation Protection Program
4

The RSO maintains similar survey records collected previously with similar results.

3 Integrated Environmental Management, “Final Status Surveys at the Great Lakes Research Laboratory”, RSP-116,
March 25, 2015.



The survey team mobilized to the site on March 30, 2015, implemented the provisions of the work
plan, and then departed on April 1,2015. Appendix 10.3 contains the Field Activity Daily Logs that
were maintained while on-site.




2 RELEASE CRITERIA

2.1 Applicable Regulations

The USNRC has established criteria for ensuring that facilities and property used for licensed
operations present a tolerable radiological risk to people and the environment once licensed
operations cease. The radiation dose that the USNRC believes presents a tolerable risk, as published
in the USNRC regulations, Title 10, Code of Federal Regulations, Part 20.1402 (10 CFR 20.1402),
reads as follows:

"A site will be considered acceptable for unrestricted release where the residual
radioactivity that is distinguishable from background radiation results in a total
effective dose equivalent to an average member of the critical group that does not
exceed twenty-five millirem per year (25 mrem/yr), including that from groundwater
sources of drinking water, and the residual radioactivity has been reduced to levels
that are as low as reasonably achievable (ALARA)..."

The level of residual radioactivity permissible at the LMFS facility that would ensure compliance
with USNRC's radiation dose objective may be determined by means of comparing final status
survey results with screening criteria, established by the U.S. Nuclear Regulatory Commission
(USNRC). Asdescribed in NUREG 1575, the Multi-agency Radiation Survey and Site Investigation
Manual (MARSSIM), if the level of residual radioactivity in any of the survey units is less than the
screening criteria, then they may be released for unrestricted use.’

The Alternative Simplified Method specified in NUREG 1757, Volume 2, Appendix B was selected
as the approach for demonstrating compliance based on the assumption that (1) the areas to be
surveyed have minimal potential for residual contamination above the screening criteria, (2) the
facilities meet the condition requirements under the simplified approach (e.g., no volumetric surface
contamination); and (3) there is a high probability of producing survey data of sufficient quantity and
quality necessary to demonstrate that the facilities can be released for unrestricted use without further
investigation.”

2.2 Derived Concentration Guideline Levels

The USNRC prepared tables of screening values for release of facilities or structures that are based
on highly conservative assumptions and parameters, and recommends the use of these values in lieu
of site-specific derived concentration guideline levels (DCGL) for Group 2 decommissioning sites.

These values, found in Tables H.1 and H.2 of NUREG-1757, Volume 2 and SECY-98-242,
Screening Table for Building-Surface Contamination, Guidance in Support of the Final Rule on
Radiological Criteria for License Termination (USNRC 1998), were developed with the USNRC’s
DandD dose modeling code for building surface contamination.

For the final status survey of the LMFS facility and the R/V Laurentian, the USNRC’s screening
values were used in the place of site-specific DCGLs since Group 2 decommissioning candidates,
as is applicable to the LMFS, and consequently do not require the use of site-specific DCGLs,
detailed exposure pathway analysis or verification. The screening values represent surface

® U.S.Nuclear Regulatory Commission, Multi-agency Radiation Survey and Site Investigation Manual, NUREG-1575,
Revision 1, August, 2000.

7 U.S. Nuclear Regulatory Commission, Consolidated Decommissioning Guidance Characterization, Survey, and
Determination of Radiological Criteria, Volume 2, Appendix B, NUREG 1757, Revision 1, September, 2006.




concentrations of individual radionuclides that are deemed in compliance with the unrestricted
release dose limit in 10 CFR 20.1402, or less than 25 millirem per year.®

As described in Section 1.4, above, the source term at the LMFS facility includes C-14 and H-3. The
DCGL values for each of these isotopes were deemed equivalent to the USNRC’s screening values,
as shown in Table 8.3. For measurement purposes, the most limiting of these was selected.

¥ NUREG 1757, Volume 2, Appendix B.




3 QUALITY ASSURANCE

3.1 Data Quality Objectives

The MARSSIM Data Quality Objectives (DQO) process as it pertains to site investigations and
surveys involves the evaluation of seven elements that address the fundamental decisions to be made
and their inputs. These must be resolved before the overall project objectives can be met. The
following are the seven DQO steps that were addressed :

. State the problem;

. Identify the decision;

. Identify inputs to the decision;

. Define the study boundaries;

. Develop the decision rule;

. Specify tolerable limits on decision error; and
. Optimize the design.

The following subsections provide an overview of the DQO process as it was applied to the final
status survey of the LMFS facility.

3.1.1 State the Problem

The global problem to be resolved and the end point of the decommissioning effort, is the release
of the LMFS facility and the R/V Laurentian, for unrestricted use. The primary decision-maker in
regards to the investigation are representatives of the USNRC. Resources available to address the
problem are provided by the LMFS and its contractors, BMT and Plexus-IEM.

3.1.2 Identify the Decision

The principal study question for the final status survey is as follows: Can the LMF'S facility and the
R/V Laurentian, be released for unrestricted use by demonstrating compliance with applicable
release criteria and using the MARSSIM-recommended methodologies? 1f the survey data
demonstrate that release criteria can be met, then unrestricted release of the site can be accomplished.
Therefore, the primary decision statement for the final status survey is: “Determine whether or not
all of the survey units at the LMF'S and the R/V Laurentian, satisfy the USNRC's screening criteria
and are eligible for release”.

There are a number of interim decisions that needed to be resolved before the decision in regard to
site release can be made. However, several decisions specified in the MARSSIM DQO process were
determined not to be applicable for this final status survey because the licensee’s site (1) qualifies
as a Group 2 decommissioning site and (2) was eligible for evaluation under the NUREG-1757
Alternative Simplified Method. This method allows the licensee the ability to compare survey
results directly to the release criteria defined in Chapter 2, above. Therefore, the modified list of
MARSSIM decisions used for this site includes:

. Disposition of materials and equipment;




. Areas eligible for expedited release;

. Area classifications, including confirmation of non-impacted areas;
. Selection of judgmental and bias measurements;

. Instrument selection;

. Minimum Detectable Counts (MDC) and scan MDC requirements;
. Removable or fixed contamination levels; and

. Identifying operable units and survey units.

3.1.3 Identify Inputs to the Decision

Inputs to decision-making for the LMFS facility and the R/V Laurentian, came from operating
procedures, historical site reports, and inventory records for open forms of radioactive material and
sealed sources. The information contained in these records describes areas within the laboratory
where radioactive material was handled and/or stored and identified those areas where there exist
the potential for contamination on building surfaces and on the surfaces of materials and equipment.
The information contained in these records supports the design of this final status survey and was
used to identify the radionuclides of concern, assign survey units and survey unit classification (i.e.,
Class 1, 2 or 3). It was also used to select measurement types (i.c., direct, smear, etc.) for building
and equipment surfaces, sinks, etc. necessary to meet the MARSSIM requirements for demonstrating
that potentially impacted areas can be released for unrestricted use. The final status survey data
would then provide a comprehensive assessment and be used to confirm that the LMFS facility and
the R/V Laurentian, can be released for unrestricted use.

It is important to note that the use of radionuclides at the LMFS and on the R/V Laurentian, were
closely monitored and action levels for fixed and removable contamination were established at the
detection of the available radiation monitoring equipment. It was therefore a reasonable expectation
that the potential for identifying contamination above the aforementioned DCGLs was unlikely.

3.1.4 Define the Study Boundaries

The descriptions of historical laboratory uses at the LMFS facility and the R/V Laurentian, were used
to assign MARSSIM area classifications and further subdivide the areas into appropriate Survey
Units (SUs) for planning and completion of the final status surveys.

The rooms identified by the GLERL RSO as potentially impacted, specifically Rooms 301, 302, 304,
305 were designated as MARSSIM Class 2 for purposes of the final status survey. This
classification was based on historical use of licensed radioactive material and potential for residual
contamination to be present above the release screening criteria. The hallways and Bay Area were
designated a Class 3 arca based on a limited potential for contamination that is not expected to be
above the screening release criteria. The Hazmat storage building was originally classified as a Class
1 area in RSP-116, based on the traditional use of this type of area. The RSO confirmed that there
was no history of any spills or releases in the Hazmat storage building and previous radiation surveys
indicated no radioactivity in excess of background.” The RSO confirmed the types of materials and

° Personal conversation with Kim Kulpanowski, GLERL RSO and Bill Thomas, Plexus-IEM, March 31, 2015.




methods of storage with the facility managementin 2012.'"° The building was re-classified as a Class
2 area for the purposes of the FSS.

The final status survey addressed concerns regarding risks from residual radioactivity. A realistic
list of potential radionuclides of concern (i.e., source term) was extracted from site documents and
inventory records by eliminating radionuclides that are not expected to be present based upon prior
removal and/or disposal. All remaining radionuclides that were handled in the lab and documented
in site inventory records were included as radionuclides. This list of radionuclides was reaffirmed
through evaluation of operational records and discussions with site employees. Screening criteria
for each radionuclide were based upon USNRC screening values as shown in NUREG-1757,
Appendix H. Site conditions at the LMFS facility and the R/V Laurentian were consistent with the
DandD computer code default input parameters used to develop the release screening criteria. It
therefore meets the requirements of the MARSSIM Alternative Simplified Method for a Group 2
decommissioning.

3.1.5 Develop the Decision Rule

The final status survey of the LMFS facility and the R/V Laurentian was performed in order to
acquire data and information for use in assessing radiological conditions. Decisions on the type and
extent of measurement were incorporated in the survey design, which met final status survey
requirements in order to ensure the viability of the Alternative Simplified Method and the expedited
release option.

The decision rules used during the final status survey were based on individual action levels and their
associate actions. Some of the activities for which action levels were defined were to identify small
areas of elevated activity and confirm the radionuclides of concern. Stationary measurement action
levels for identifying small areas of elevated activity or the need for test-decon activities were set
at 50% of the most limiting release screening criteria.

3.1.6 Specify Tolerable Limits on Decision Error

Tolerable limits for Type I and Type II decision error were set at 5 %. MDC and Scan MDC values
were calculated to ensure that measurement sensitivity is sufficient to demonstrate that the screening
DCCLw and DCGL,, values are not exceeded. Detection methods were confirmed to be adequate
to meet these MDC and Scan MDC requirements.

The decision error related to action level response had minimal impact on decisions during the final
status survey except for the response to the radionuclide of concern assessment and investigation.

The final status survey included total direct beta measurements, gamma exposure rate measurements,
and laboratory sampling and analysis of smear samples for beta activity to ensure a comprehensive
investigation.

3.1.7 Optimize the Design

Due to the use of the Alterative Simplified Method, optimization to minimize decision error during
the final status survey was not required. Evaluating parameters such as area classifications, survey
unit designations, the use of screening release criteria, the selection of scanning, sampling and direct
measurements for characterization, action levels, detection limits, grid specifications, Type I and
Type II error rates, etc. for optimal design took place prior to data acquisition.

0 Email with Gary Fahnenstiel, LMFS and Kim Kulpanowski, NOAA RSO, May 16, 2012.



3.2 Survey Design

The Alternative Simplified Method outlined in NUREG-1757 is applicable to the LMFS facility and
the R/V Laurentian; those areas are defined as a Class 2 survey category. As such, the termination
survey design consisted of the following, as outlined in Section 8.2 of NUREG-1757, Vol. 1:

. Scanning the surfaces in the areas of the facility where licensed material was used or
stored;
. Evaluations of total and removable radioactive material in each area exhibiting

elevated radiation levels or at a frequency of one wipe comprising 100 cm” per 300
square feet; and

. Evaluations of radiation levels at one meter from surfaces (e.g., floors, walls).

In addition, attention was paid to drains, air vents and other fixtures that were in use in the various
areas to confirm that no residual radioactivity of significance was present therein.

3.2.1 Survey Unit Identification and Reference Coordinates

A reference coordinate system was established in each survey unit to satisfy that required number
of measurements. Survey maps that depict sample/measurement locations and the reference number
provided by the instrument data logger were used to record data.

For the Class 3 areas, there was no limit on survey unit dimensions. The area of each of the
laboratories in Building 3 and the laboratory in the R/V Laurentian were less than 100 m* and
surveyed as a separate survey unit, each designated as a Class 2 survey area.

3.2.2 Survey Unit Classification

Rooms scheduled for final status survey were divided into discrete survey units of a specific size and
shape for which separate decisions relative to the release screening criteria/DCGL were made.
Impacted areas are those areas with a potential of being contaminated. Non-impacted areas are those
that do not have a potential for being contaminated and were thus not surveyed as part of the final
survey.

Survey units were classified either as Class 2 or Class 3 as described above. In general, a Class 2
survey unit was an impacted area where there was the potential for concentrations of residual
radioactivity that does not exceed the DCGL. A Class 3 survey unit was an impacted area where
there was no expectation of residual radioactivity greater than a fraction of the DCGL. The RSO had
previously completed radiation measurements for both fixed and removable activity in the rooms and
Hazmat Storage Building. Table 8.1 shows the area classifications and survey unit designations,
based on unit size and potential for contamination.

3.2.3 Statistical Tests

Compliance with the DCGL for building surfaces was demonstrated by collecting direct
measurements and smears throughout each survey unit. These measurements were designed to be
compared directly to the screening DCGL values as authorized for the Alternative Simplified Method
(NUREG 1757, Appendix B) and do not require statistical tests provided that all results are below
the release criteria.

All measurement results were indeed below the screening DCGL values, which thus confirms the
use of the Alternative Simplified Method is a valid approach for the LMFS facility and the R/V
Laurentian. Therefore, these data can be used to justify a determination that the surveyed locations
are eligible for release for unrestricted use.




3.2.4 Number of Measurements

The number of stationary measurements within the Class 2 survey units included scanning at least
50 percent of the accessible area and 10 static measurements. The number of stationary
measurements within the Class 3 survey umts included scanning at least 10 percent of the area and
at least 5 static measurements. One 100 cm” smear sample was collected at each static measurement
position.

3.2.4.1 Direct Beta and Exposure Rate Measurements

Stationary beta measurements were made on the structural surfaces of each survey unit.
Measurements were conducted by integrating the total counts over a one-minute count time.
Measurements were made in high-use locations within the rooms, and at biased locations, such as
fume hoods and sinks, where residual radioactivity was most likely to be present. Scanning surveys
were also completed on floors, walls, fume hoods and counter surfaces throughout each Class 2
survey unit.

Ambient exposure rates were also measured in each of the survey units. For these measurements,
the sensitive portion of the detector was held at a height of approximately one meter from any floor
or wall surface, meaning they are representative of the exposure rate potential to humans.

3.2.4.2 Removable Activity Measurements
Smears for removable radioactivity were taken at each direct measurement location and analyzed for
beta radiation by direct counting. In addition, a separate set of smears was also analyzed for the
presence of H-3. All removable activity measurements were reported in units of dpm/100cm®. The
USNRC release screening values for surface contamination assume a 10% removable fraction, which
was the designated DCGL for removable activity.

3.2.4.4 Probability of Exceeding the DCGL

Determining the probability of exceeding the DCGL is not applicable to this final status survey since
the Alternative Simplified Method (NUREG 1757, Appendix B) was used for demonstrating
compliance with the screening DCGL values.

3.2.4.5 Decision Error Percentiles

Use of Decision Error Percentiles is not applicable to this final status survey since the Alternative
Simplified Method (NUREG 1757, Appendix B) was used for demonstrating compliance with the
screening DCGL values.

3.2.4.6 Number of Data Points

As required for the Alternative Simplified Method, the number of stationary measurements within
Class 2 survey units included 50% scans and 10 static measurements. One 100 cm” smear sample
was collected at each static measurement location.

3.2.5 Location of Measurements and Grid Spacing

Once the number of stationary measurements necessary for demonstrating compliance with the
release criteria was determined, it was important to determine the locations of each measurement
point based on the survey grid. It was also important to determine whether the minimum detectable
activity for scanning (MDA for beta radiation) is below the DCGL,,.. Ifthis condition was not met,
the number of measurements collected in each survey unit needed to be increased to account for the
lack of scanning sensitivity. For the survey effort at the LMFS facility, scanning MDA values did
not exceed the 50 % of the DCGLy,.



3.2.6 Relative Shift
The relative shift is not applicable to this final status survey since the Alternative Simplified Method
(NUREG 1757, Appendix B) was used for demonstrating compliance the screening DCGL values.

3.2.7 Decision Error

There are two types of decision errors applicable to the survey and analytical results. These are Type
I (o) and Type II (B) errors. A Type I error, or false positive, refers to the probability that a survey
result/measurement is above the release criteria when in fact it is not. A Type II error, or false
negative, is the probability of determining that a result/measurement is below the release criteria
when it is not.

The probability of making decision errors can be controlled by adopting an approach called
hypothesis testing. In this case, the null hypothesis (H,) will be treated like a baseline condition.

As specified in MARSSIM, H, is that residual radioactivity in the survey unit which exceeds the
applicable release criterion. This means that the site or survey area will be assumed to be
contaminated until proven otherwise. For testing the survey data from Survey Units, both Type I (o)
and Type II (B) were set at 0.05 or 5 percent, meaning 95% confidence in the final conclusions.

3.2.8 Elevated Measurement Criteria

Elevated measurement criteria (EMC) are discussed in NUREG 1575 and describes the method to
evaluate an elevated result obtained during the FSS."" The EMC provides assurance that small areas
of elevated activity receive proper attention and that any area having the potential for significant dose
contribution is identified.

For the Alternative Simplified Method of surveys, NUREG-1757 specifies that “hot spot” criteria
must be less than three times the DCGL.'> Therefore these values, shown in Table 8.4, were
applicable to the data acquired.

' U.S. Nuclear Regulatory Commission, Multi-agency Radiation Survey and Site Investigation Manual, NUREG-1575,
Revision 1, Chapter 8, August, 2000.

12 U.S. Nuclear Regulatory Commission, Consolidated Decommissioning Guidance Characterization, Survey, and
Determination of Radiological Criteria, Volume 2, Appendix B, NUREG 1757, Revision 1, September, 2006.




4 INSTRUMENTATION

4.1 Selection Criteria

Instruments used for the final status survey of the LMFS facility were selected for their ability to
reliably detect the radionuclides present at the facility (see Appendix 10.4). The field instruments
were also selected based upon their stability and reliability under the environmental and physical
conditions they are used. They were utilized for direct measurement of radioactivity at specific
ambient locations, on surfaces, and in discrete areas of interest (i.e., fume hoods, sinks). Removable
activity on surfaces was also determined from swipes that were analyzed using appropriate counting
equipment.

4.2 Instrument Calibration

Pre-qualified vendors calibrated the instruments under approved procedures using calibration sources
traceable to the National Institute of Standards and Technology (NIST) and pursuant to the
provisions of ANSIN323, ANSIN42.17A and Plexus-IEM’s specifications.

All instrumentation used during the final status survey were calibrated, checked and used in a
controlled manner, with performance documented. All portable instruments were calibrated by a
licensed commercial calibration service using National Institute of Standards and Technology (NIST)
traceable sources and calibration equipment. Instrument calibration included:

. High voltage calibration;

. Discriminator threshold calibration;
. Window calibration;

. Alarm operation verification;

. Scaler calibration verification.

The calibration of the detectors included:

. Operating voltage determination;
. Calibration constant determination; and
. Dead time correction determination.

Labels showing the instrument identification number, calibration date and calibration due date were
attached to all portable instruments. A copy of all relevant calibration records are shown in
Appendix 10.4.

4.3 Calibration Sources

All radiation sources used for on-site instrument calibration, daily checks and efficiency
determinations were selected according to the instrument's response to the radionuclides of interest
and were traceable to NIST standards. The sealed-radiation sources were brought to the site and
health physics technicians controlled the use and storage of the radiation sources and performed the
instrument response checks and efficiency determination. At the end of the on-site effort, all sealed
sources were accounted for and removed from the site.




All sources used for on-site instrument calibration, daily checks or efficiency determinations were
representative of the instrument's response to the identified radionuclides. Specifically, Tc-99 was
used to confirm the instrument response to beta radiation.

4.4 Response Checks

All instruments and detectors were inspected and source checked routinely when in use to verify
proper operation. The checks ensure constancy in instrument response, verify the detector is
operating properly, and demonstrate that the measurement results were not the result of detector
contamination or failure.

Instrument response was checked each day before the instrument was used. The check sources were
used to duplicate the same type of radiation that was being measured with the particular instrument
using a specified source-detector alignment that could be easily repeated. If the instrument failed
its response check, it was not to be used until the problem was resolved.

Labels showing the instrument identification number, calibration date and calibration due date were
attached to all portable instruments and recorded in applicable data sheets. Appendix 10.4 contains
the daily response checks for the instruments used during the final status survey.

4.5 Minimum Detectable Activity

Minimum Detectable Activity (MDA) is defined as the smallest amount or concentration of
radioactive material that will yield a net positive count with a 5% probability of falsely interpreting
background responses as true activity. The MDA is dependent upon count times, geometry, sample
size, detector efficiency, background, and for scanning the scanning rate and the efficiency of the
surveyor.” Nominal detection sensitivities were calculated using the guidance in NUREG-1507.
From there, instruments were selected to achieve detection sensitivities of less than the DCGL,, for
direct, static measurements and less than the DCGLy,, for scan surveys.

The required MDAs for direct measurements, surface scanning and removable activity measurements
were set based on detection sensitivity. Since the MDA for scanning were equal to or less than the
applicable DCGL, the scanning MDAs did not affect the number of measurements or samples
required to evaluate a specific survey unit for compliance with release criteria.

4.5.1 Direct Beta Measurements
The equation that was used for calculating the MDA for direct measurements of beta activity is:
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where MDA = Minimum detectable activity (dpm/100 cm?), R, = Background count rate (cpm), t,
= Background count time (minutes), t, = Sample count time (minutes), A = Detector area (cm®), and
E = Detector efficiency (counts/disintegration).

B U.S. Nuclear Regulatory Commission, “Minimum Detectable Concentrations with Typical Radiation Survey

Instruments for Various Contaminants and Field Conditions”, NUREG/CR-1507, December, 1997.




4.5.2 Beta Scans
The equation that was used for calculating the MDA for beta scans (MDA ) is:
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where MDA =Minimum detectable activity (dpm/100 cm?), d’ = Decision error assumed to be 3.28
for 0. =0.05 and f=0.95, I = Observation counting interval (scan speed divided by detector width),
b, = Background count per observation interval, E; = Detector efficiency, E, = Surface efficiency
(assumed to be 0.5 for beta measurements), p = Surveyor efficiency (Assumed to be 0.5), and A =
Detector area (cm?)."*'* Appendix 10.5 shows the various instrument parameters.

4 1S0-7503 recommends using a surface efficiency based on the type of radiation and radiation energy in the absence
of experimentally derived values. A surface efficiency of 0.25 is recommended for beta radiation with a maximum beta
energy between 150 keV and 400 keV.

'S International Organization for Standardization (ISO), “Evaluation of Surface Contamination”, ISO 7503, 1988.




5 DATA EVALUATION

5.1 Radiological Measurement Methods

Once all surveys were complete, the data were reviewed and evaluated to demonstrate that the
residual radioactivity on building surfaces is less than the applicable DCGLy,. Individual results that
were distinguishable from background but below the applicable DCGL were then subject to the
following sum of fractions test to adjust the DCGLs for the potential presence of other radionuclides
to ensure the total dose potential remains below 25 millirem total effective dose equivalent (TEDE)
if multiple radionuclides were present:

n
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where C = the measured concentration of the radionuclide, and DCGL = the DCGL for that
radionuclide, “n”. All measurement results were below the most restrictive release criterion, thus
the unity rule was not applied.

5.2 Data Validation
The survey data were reviewed to verify that they were authentic, appropriately documented and
technically defensible.'® The review criteria for data acceptability included the following items:

. The instruments used to collect the data were capable of detecting the radiation of
interest at or below the DCGL in Class 2 areas and less than 0.5 DCGL for Class 3
areas.

. The calibration of the instruments used to collect the data was less than twelve (12)
months old;

. Instrument response was checked with satisfactory results before the instrument was
used;

. The MDAs and assumptions used to develop them were appropriate for the

instruments and the survey methods used to collect the data;

. The final survey data set consisted of qualified measurements that were
representative of the current facility status and collected as prescribed by the survey
design; and

. The data were properly recorded.

A discrepancy existed if one or more of these criteria were not met. In that case, the discrepancy was
to be reviewed by the Project Manager and the reasons for the acceptability of the data or the
corrective actions taken to restore data acceptability were to be documented. In fact, all of the
aforementioned criteria were met.

'S Data that were input to spreadsheets were also reviewed by Plexus-IEM s Quality Assurance Officer for transcription
errors.




5.3 Requirements for Release

A survey unit met the requirements for release for unrestricted use provided (1) an adequate number
of measurements were taken; (2) the mean result in each survey unit was less than the applicable
DCGL, and (3) the EMC evaluation was passed.

5.4 Survey Records
The survey team maintained records of surveys in the survey packages for each area. Each survey
package included the following records depending upon the survey design and protocols:

. Survey package worksheet giving the package identification, survey location
information, general survey instructions and any specific survey instructions;

. Survey Unit Diagram of the area to be surveyed as available;

. Photographs of the survey area to show special or unique conditions; and

. Data sheets to record the results of the surveys and analyses.

Data and document control included the maintenance of the raw data files, translated data files
(spreadsheets), and documentation of all corrections made to the data. All electronic databases were
backed up daily.




6 RESULTS

Radiation measurements (i.e., stationary, scanning, measurements for removable activity and
exposure rate) were performed in all rooms that were potentially impacted. As described below, the
elements of the work plan (see Appendix 10.2) were completed to determine if any of the surfaces
exceeded the DCGL established for the site.

6.1 Rooms 301, 302, 304 and 305 (Class 2)

These rooms were previously used to prepare and count the water and algae samples for the presence
of C-14 or H-3. Floor surfaces, walls, benchtops and the fume hood in Rooms 301, 302, 304 and
305 were scanned with a Ludlum Model 43-93 beta detector coupled to a Ludlum Model 2360 data
logger. The Class 2 scan coverage of floors was 50% of the accessible surface area. A one minute
integrated count was acquired in scaler mode at each measurement location. A summary of the
measurement results is provided in Table 8.5 for each of the rooms. Appendix 10.6 contains the
survey data, demonstrating that none of the scan results exceeded the DCGL for C-14.

Smears for gross beta radiation were collected at the same locations as where total radioactivity
measurements were performed, with results summarized in Table 8.6. Smears for gross beta
radiation were collected over an approximately 100 square centimeter area. Each smear was counted
for gross beta radiation. Appendix 10.6 contains the measurement results. Selected samples were
submitted for the presence of H-3, using a liquid scintillation counter. The results are provided in
Table 8.7. All measurement results were below the applicable removable activity limits (i.e., 10%
of the applicable DCGL).

6.2 Bay Area and Hallways (Class 3)

These areas were adjacent to the rooms where the radioactive materials were used. Floor surfaces,

and walls were scanned with a Ludlum Model 43-93 beta detector coupled to a Ludlum Model 2360
data logger. The Class 3 scan coverage of floors was at least 10% of the accesible surface area. A
one minute integrated count was acquired in scaler mode at each measurement location. A summary
of the measurement results is provided in Table 8.5 for each of the hallways and the Bay Area.

Appendix 10.6 contains the measurement results, demonstrating that none of the scan results
exceeded the DCGL for C-14.

Smears for gross beta radiation were collected at the same locations as where total radioactivity
measurements were performed, with results summarized in Table 8.6. Smears for gross beta
radiation were collected over an approximately 100 square centimeter area. Each smear was counted
for gross beta radiation. Appendix 10.6 contains the measurement results. Selected samples were
submitted for the presence of H-3, using a liquid scintillation counter. The results are provided in
Table 8.7. All measurement results were below the applicable removable activity limits (i.e., 10%
of the applicable DCGL).

6.3 Hazmat Storage Building (Class 2)

The Hazmat Storage Building was used to store containers of hazardous materials used in Building
3. It was not a common practice to store containers and drums of packaged radioactive materials in
the Hazmat Storage Building. It was surveyed as a MARSSIM Class 2 survey area. The radiation
survey covered 100% of the accessible areas, including the walls, shelves and metal grating, were
scanned with a Ludlum Model 43-93 beta detector coupled to a Ludlum Model 2360 data logger. A
one minute integrated count was acquired in scaler mode at each measurement location that was
accessible. A summary of the measurement results is provided in Table 8.5 for Hazmat Storage
Building. Appendix 10.6 contains the survey data, demonstrating that none of the scan results
exceeded the DCGL for C-14.




Smears for gross beta radiation were collected at the same locations as where total radioactivity
measurements were performed, with results summarized in Table 8.6. Smears were also collected
between the grate on the floor and the sump. The smears for gross beta radiation were collected over
an approximately 100 square centimeter area. Each smear was counted for gross beta radiation.
Appendix 10.6 contains the measurement results. Selected samples were submitted for the presence
of H-3, using a liquid scintillation counter. The results are provided in Table 8.7. All measurement
results were below the applicable removable activity limits (i.e., 10% of the applicable DCGL).

6.4 R/V Laurentian (Class 2)

The laboratory in the R/V Laurentian was below deck and enclosed the test equipment where C-14
or H-3 were used. Floor surfaces, walls, and benchtops in the room below deck were scanned with
a Ludlum Model 43-93 beta detector coupled to a Ludlum Model 2360 data logger. The Class 2 scan
coverage of floors was approximately 50% the accessible surface area. A one minute integrated
count was acquired in scaler mode at each measurement location. A summary of the measurement
results is provided in Table 8.5 for the laboratory. Appendix 10.6 contains the survey results,
demonstrating that none of the scan results exceeded the DCGL for C-14.

Smears for gross beta radiation were collected at the same locations as where total radioactivity
measurements were performed, with results summarized in Table 8.6. Smears for gross beta
radiation were collected over an approximately 100 square centimeter area. Each smear was counted
for gross beta radiation. Appendix 10.6 contains the measurement results. Selected samples were
submitted for the presence of H-3, using a liquid scintillation counter. The results are provided in
Table 8.7. All measurement results were below the applicable removable activity limits (i.e., 10%
of the applicable DCGL).

6.4 General Area Exposure Rate Measurements

General area exposure rates were measured within the survey units using a calibrated, gamma
scintillation detector, Ludlum Model 19. The meter was held at a height of approximately one meter
above the ground surface while slowly (i.e., one to two feet per second) traversing the survey unit.
Measurement results were not distinguishable from background in any of the rooms in Building 3,
including the Hazmat Storage Building. These results are shown in Appendix 10.6.

6.5 Photographs

Photographs of the various measurement locations within the LMFS were collected during the on-
site portion of the final status survey. Selected photos that are representative of the key areas are
included herein as Appendix 10.8.




7 CONCLUSIONS

A final status survey of the LMFS’s facility in Muskegon, Michigan and the R/V Laurentian was
performed as a means of demonstrating whether the site is eligible for release for unrestricted use.

Sufficient data were collected to support decisions with respect to the release status of the facility.

The data show that there is no residual radioactivity in any of the impacted areas that even approach,
much less exceed the DCGLs. In addition, because all gross activity results, both individually and
combined, were below the DCGLs, there was no need for statistical analysis. Finally, because the
DCGLs for the LMFS facility and the R/V Laurentian were set to be equivalent to the USNRC’s
conservatively-derived screening values in NUREG-1757, an analysis to demonstrate the resulting
dose potential is ALARA is not required. Therefore, the LMFS facility and the R/V Laurentian are
considered eligible for release for unrestricted use.




8 TABLES










Table 8.3 - DCGLs and Action Levels for Building Surfaces




Table 8.4 - Elevated Measurement Criteria (EMC) for Building Surfaces










Table 8.7 - Removable Tritium Survey Results

Note: These samples were counted using a calibrated liquid scintillation counter and reported by RSO, Inc, on April 9,
2015, Lab Work Order 2015-247. The certificate of analysis is provided in Appendix 10.7 of this report.
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Figure 9.1 - Floor Plan of the LMFS Buildings
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Figure 9.2 - Floor Plan of R/V Laurentian







10 APPENDICES



Appendix 10.1 - Personnel Qualifications




Mr. Thomas is Vice President of IEM’s Consulting Division and has over 31 years of
senior-level experience in radiological and industrial hygiene activities with emphasis on
systems to minimize personnel exposures to radioactive and hazardous materials,
compliance with federal and state regulations, site and facility audits. Mr. Thomas has
developed and implemented comprehensive programs for radiation and chemical protection
programs. He is actively involved in all aspects of health and safety including regulatory
compliance, site decommissioning, program evaluation, applied health physics, occupational
safety, training and project management.

M.S., Environmental Health, University of Oklahoma, 1981
B.S., Health Physics, Oklahoma State University, 1976
OSHA Thirty-hour Construction Safety and Health Training, 2011.

OSHA Hazardous Waste Operations and Emergency Response (HAZWOPER) Training.
Initial training 1987 and updated each year.

Eight-hour OSHA Supervisor Training, 1987.
Lead Abatement Training for Supervisors, University of Cincinnati. 1996.
Asbestos Abatement Supervisor Course, Asbestos Consulting and Training Systems, 1997.

Authorized User - Maryland Department of the Environment Radioactive Materials License
No. MD-31-281-01.

Certified Health Physicist (Comprehensive Practice), American Board of Health Physics,
1988. Recertified: 2008.

Certified Industrial Hygienist (Comprehensive Practice), American Board of Industrial
Hygiene, 1984. Recertified : 2007.

Authorized User - MDE Radioactive Materials License No. MD-31-281-01.

2002-Present

Vice President, Consulting Division, Integrated Environmental Management, Inc. Findlay,
Ohio. As the director of the company's consulting division, Mr. Thomas is responsible for
selecting and coordinating the services of senior-level consultants in the areas of radiation
safety and industrial hygiene. In addition, he maintains and ensures all members of the
division maintain a track record of technical excellence, cost and schedule control, and
innovation in solving environmental and health/safety problems for both government and
commercial clients.

2008-Present

Adjunct Instructor, College of Science, University of Findlay, Findlay, Ohio. Serves as
instructor for Environmental, Safety and Occupational Health Management program in the
College of Science. Presents classes for both the graduate and undergraduate in topics
related to safety management and industrial hygiene.




1999-2002

Senior Health Physicist, Integrated Environmental Management, Inc. Findlay, Ohio.
Provides high-quality radiation protection services to commercial and government clients.
As a member of the client's response team, works with clients to promote an understanding
of what is required to achieve and/or maintain compliance in the eyes of all pertinent
regulatory agencies, individually or jointly; develop and overall strategy for achieving
compliance and reduce liabilities in a technically-sound, legally defensible, and
fiscally-conservative business manner; recommend specific solutions that are compatible
with the client's operating philosophy; and provide insights into future regulatory issues and
their impact as input to the client's long-range business planning and cost forecasting
process.

1993-1999

Director of Health and Safety, The IT Group, Findlay, Ohio. Originally joined OHM
Remediation Services in 1993. The IT Group purchased OHM in 1998. Duties including
conducting site and facility health and safety audits, determination of personal protective
equipment and respiratory protection equipment, supervising the development and
implementation of site specific health and safety plans, and providing industrial hygiene
training and services. He had direct accountability for health and safety compliance,
including regulatory compliance with federal, state and local agencies. He implemented a
comprehensive health and safety program for demolition and remediation activities by the
Midwest region, which accumulated 2.3 million man-hours from March, 1994 to July, 1997
without a single lost time injury.

1990-1993
Health and Safety Manager, IT Corporation, St. Louis, Missouri. Provided direction
day-to-day for laboratory operations in the areas of health physics, industrial hygiene,
hazardous waste management, and laboratory safety. Served as the Radiation Safety Officer
for the USNRC Broad Scope license for the use of by-product and source material at the
laboratory .

1988-1990

Director of Corporate Health and Safety, Burlington Environmental, Columbia, lllinois.

Responsible for designing and implementing health and safety programs to limit exposures
to hazardous chemicals and radioactive material during sampling and remediation activities.
Developed procedures and conducted training classes for field service personnel to correctly
use personal protective equipment and perform air monitoring to evaluate personnel
exposures.

1983-1988

Senior Health Physicist, IT Corporation, Oak Ridge, Tennessee. Provided health physics
and industrial hygiene consulting to government and commercial clients. Served as the
project manager for several remedial decontamination projects involving hazardous and
radioactive materials. His experience included:

1976-1983

Senior Research Industrial Hygienist, Dow Chemical, Midland, Michigan and Tulsa,
Oklahoma. Provided health and safety support for employees in manufacturing facilities,
including plastic and other intermediate chemical production. Assigned as lead health
physicist for decontamination projects at several nuclear power plants. From 1977 to 1980,
Mr. Thomas served as the radiation safety officer for a NRC broad scope license to
authorize the use of mixed fission products and special nuclear material used in
manufacturing and research applications at Dow Chemical. The program included a TRIGA
reactor, two small accelerators, sealed radioactive sources and tracers for a variety of
research programs. Mr. Thomas directed all elements of the health physics program




including training, standard operating procedures, exposure assessment and documentation.
Mr. Thomas later (1981 - 1983) served as the radiation safety officer for the field services
division where sealed sources and mixed fission products were used in treatment systems.
This assignment had responsibilities in 22 states for approximately 3,000 employees. Mr.
Thomas directed the use of radioactive materials licenses in 16 different states and a NRC
license for the use of these radioactive materials.

Health Physics Society (Plenary member)
American Academy of Health Physics
American Industrial Hygiene Association

American Academy of Industrial Hygiene

Ohio Radiation Advisory Council. Appointed by Governor Taft in 2002. Elected Chair of
the Council each year from 2004 through 2011. Appointment expires in 2015.

Ohio Utility Radiological Safety Board, Citizen's Advisory Council. Elected Chair in 2001
and 2002.

Member of the Working Group for the ANSI/ATHA Z88 Standard, Respiratory Protection,
2010-Present.

Member of the Working Group for the ANSI/HPS N43.8 Standard, Classification of
Industrial Tonizing Radiation Gauging Devices, 2006-2008.

Director of the State of Ohio Low Level Radioactive Waste Facility Development Authority
Board. Appointment by the Speaker of the Ohio State Legislature in 1997.

Chairman's Award for Safety Excellence, OHM Remediation Services, 1996, 1997
Senior Technical Associate, International Technology Corporation, 1991.

Member of the People to People Ambassador Delegation visiting the People's Republic of
China, 1987. Invited speaker to review health physics practices.

Risk Assessments

Mr. Thomas served as the task manager to develop a baseline human heath risk assessment
for a confidential client who previously processed enriched uranium and manufactured fuel
pellets. The risk assessment was developed for potential exposures both hazardous
chemicals and radioactive materials found in soil and groundwater. The assessment
incorporated the requirements of the USEPA Risk Assessment Guidance for Superfund
(RAGS) as well as requirements established by the State authorities.

Emergency Response/Preparedness

Mr. Thomas developed a Emergency Response and Preparedness Manual for a Canadian
client who manufactured uranium pellets for nuclear power reactors. The manual was
prepared in accordance with the guidance provided by the Canadian Nuclear Safety
Commission (CNSC) and the U.S. Nuclear Regulatory Commission (USNRC). The manual
addressed the resources to mobilize to an emergency, involving both hazardous chemicals
and radioactive uranium in several different chemical forms. The manual was implemented
by the client and approved by the CNSC.




Program Reviews

A commercial client, licensed by the USNRC required an evaluation of their internal
dosimetry program. Mr. Thomas prepared a procedure to measure both internal and
external exposure. The procedure satisfied the recommendations established by the NCRP
and ANSI as well as requirements established by the USNRC.

Mr. Thomas also served on several audit teams to review the health physics programs at
DOE site, including Rocky Flats, Los Alamos and the Nevada Test Site. The criteria for the
audits were based on the DOE Technical Safety Appraisal objectives. Mr. Thomas worked
with the program personnel to correct deficiencies and measure the effectiveness of the
programs.

Member of Technical Advisory Group for Martin-Marietta Energy Systems. The Advisory
Group provided oversight of the Federal Facility Agreement regarding the operation of the
Low Level Radioactive Waste Tank Systems implemented for Oak Ridge National
Laboratory. Made recommendations to implement standard industry practices for the
purposes of reducing personnel exposures to hazardous and radioactive materials.
Reviewed the elements of the industrial hygiene relating to the engineering controls and
administrative controls implemented to reduce exposures to hazardous materials. Evaluated
the effectiveness of the health physics programs for the purposes of reducing personnel
exposures to radiation to as low as reasonably achievable.

Reviewed the industrial hygiene and health physics programs being implemented at each
of the Martin-Marietta Energy Systems facilities. Used the Technical Safety Appraisal
guidelines developed by DOE to critique the effectiveness of the programs begin
implemented. Worked with each respective program managers, responsible for the H&S
program, to develop an action plan to upgrade the program and track the progress of the
changes.

Member of the Management Advisory Team for Martin Marietta Energy Systems Gaseous
Diffusion Plants. The Advisory team reviewed the effectiveness of the Health and safety
programs being implemented including the health physics and industrial hygiene programs.
The Advisory Group was responsible for reviewing each of the health and safety programs
and making recommendations for areas of improvement.

As the Project CIH at the Fernald Feed Materials Production Center, performed
health-and-safety review of engineering improvements at DOE uranium metals production
facility. Improvements included new ventilation systems, radioactive materials handling
systems, and decontamination of the facility. Recommended health physics and industrial
hygiene controls to minimize worker's exposure, and updated air monitoring programs for
both workplace exposures and effluent sampling,.

Decommissioning Planning

Mr. Thomas worked as part of a project team to develop decommissioning plans for eight
(8) different facilities licensed to process radioactive materials. The decommissioning plans
established the derived concentration guidelines levels for a variety of radioactive isotopes,
including enriched uranium, thorium and byproduct radioactive materials. The potential
exposures to future residents were limited to less than twenty-five millirem per year and
evaluated over a period of 1,000 years. The plans were compliant with the requirements
established by the USNRC and NUREG 1757. Each plan was approved by the USNRC and
implemented by the client in order to decommission the facility and terminate the license.

A commercial client required a plan to survey, remediate and ultimately release the building
surfaces for unrestricted use. Mr. Thomas established the release criteria using and
developed a procedure to complete the radiation survey. The procedure was consistent with



the requirements established by the USNRC and NUREG-1575, MARSSIM.

Non-lIonizing Radiation Safety

Mr. Thomas completed radiation surveys to evaluate potential exposures to electromagnetic
frequency (EMF) radiation in commercial manufacturing facilities. The evaluation of
personal exposures were compared to recommendations published by the ACGIH and
OSHA. Recommendations were provided to the clients to limit personnel radiation
exposures and verify that exposures were acceptable.

Project Health and Safety

Safety and Health Manager, Kansas City PRAC II, Kansas City District. Duties on this
HTRW contract included the development of safety and health plans as well as procedures
to be implemented at each of the KC PRAC projects. Developed SSHP for specific KC
PRAC projects including, Ottawa, Illinois, Galena, Kansas, Mead Nebraska, and Fort Riley,
Kansas. Mr. Thomas provided specific support on the KC PRAC projects including:

Developed the site specific health and safety plan and radiation protection plan to excavate
soil contained radioactive radium generated by a luminous processing company (i.e., Ottawa
Radiation Sites, Ottawa, Illinois). This project involved the excavation of radioactive
contamination from nearby residences and selected sites in the city. Worked with State of
Illinois and the EPA to implement an effective contamination control program, including air
sampling and personnel monitoring for radium. Provided radiation worker training for the
work crew and directed the on-site health physics and industrial hygiene program for the
initial phases of the project. Conducted site inspections and project audits on a periodic
basis.

Duties on this HTRW contract for the USACE Omaha District (Rapid Response 1) included
the development of program procedures and policies to work on multiple USACE projects.
Developed SSHP for specific Rapid projects, including work at Joliet, lllinois, Ames, Iowa
and Des Moines, lowa. Mr. Thomas conducted site inspections and provided technical
support for the implementation of the site safety and health program for RR/IR task orders.

Developed the site specific health and safety plan for the excavation and disposal of
approximately 1,000 cubic yards of radioactive uranium wastes and contaminated soils at
the Ames Laboratory Chemical Disposal Site (Ames, Iowa). Developed the radiation
protection program to be implemented by projectemployees to reduce exposures to ionizing
radiation to as low as reasonable achievable. Contaminated materials were packaged and
shipped for disposal in Clive, Utah.

Served as Safety and Health Manager, USACE, TERC Number 1. Duties on this contract
included the development of SSHP for work at Ellsworth AFB in Rapid City SD and KI
Sawyer AFB in Michigan. Mr. Thomas provided support for some of the TERC projects
including:

Served as Project CIH. In that capacity, developed the site specific health and safety plan
to excavate radioactive materials from disposal trenches at OU2 and OU 7 at Ellsworth
AFB. Developed radiation protection plan as well as the release criteria to be implemented
to document that the site was free of contamination. Worked with the USAF Radiation
Safety Committee to establish protocols to identify plutonium in soil and verify that debris
was handled correctly.

Served as Project CIH. In that capacity, developed the site specific safety and health plan
for the USACE Omaha District (PRAC) project to excavate and treat lead-contaminated soil
from smelter emissions at the Tarracorp Industries site (Granite Illinois). Treatment was
completed by stabilizing the soil using a pugmill. This process delists the soils to a "special




waste" classification, resulting in key cost savings in disposal. To date, over 300 residential
sites have been remediated, and over 100,000 tons of soil have been processed. Excavation,
transportation, and disposal of wastes containing battery chips have also taken place.
Developed the elements of the air monitoring program. The air monitoring program was
sufficient to evaluate the personnel exposures to airborne lead dust, as well as the fugitive
emission from the exclusion zone. Performed periodic site visits to review results of the air
sampling program and confirm that exposures were acceptable.

Served as Health and Safety Manager during the excavation of contaminated construction
debris from the Weldon Spring Site Remedial Action Program (WSSRAP) site. Materials
in the quarry were accumulated from a munitions manufacturing facility at Weldon Spring,
as well as the demolition of buildings from the Mallinckrodt site used during the Manhattan
project. Personnel exposures to uranium and thorium were documented, as well as
nitroaromatics and asbestos. Mr. Thomas completed site inspections to evaluate the
effectiveness of the health and safety plan and review the results of employee exposure
monitoring.

Served as Health and Safety Manager during the demolition of selected manufacturing
buildings at the WSSRAP. The demolition projects involved the controlled demolition of
nine buildings. Employees encountered radioactive uranium as well as asbestos containing
materials and cadmium based paints. Mr. Thomas evaluated the construction safety program
as well as industrial hygiene program during the demolition tasks.

Served as Health and Safety Manager during the remediation of facilities at the Piketon
Gaseous Diffusion Plant in Portsmouth, Ohio. Included was remediation of a chromic acid
tank, and the removal of the lead liner in Building X700, demolition of an incinerator in
Building X705A. Mr. Thomas prepared the health and safety plan to document the methods
necessary to reduce employee exposure to hazardous materials, both chemical and radiation
exposures. Project personnel encountered hot environments in Building X700 where
chromic acid and uranium were present.

Served as Health and Safety Manager during the remediation of mixed waste that was buried
in several burial pits at the Ames Laboratory in Ames, lowa. Mr. Thomas participated in
the planning and execution of the project, including presentations at the public hearings that
were provided by the DOE to the public. The waste in the burial pits contained a variety of
hazardous materials, including radioactive uranium, thorium, and asbestos as well as volatile
organics including methyl ethyl ketone and trichloroethylene. Mr. Thomas prepared the
health and safety plan for the project which described the industrial hygiene practice, the
construction safety requirements, and the elements of the health physics program. Mr.
Thomas evaluated the controls that were implemented and verified that employee exposures
were reduced to as low as reasonably achievable.

Served as Department Manager of a commercial radiochemistry laboratory to analyze
samples from a variety of commercial and government facilities, including facilities
operated by the DOE. Services were provided to a variety of DOE facilities including
Fernald, Idaho National Energy Laboratory, Lawrence Livermore National Laboratory,
Nevada Test Site, Oak Ridge National Laboratory, Paducah Gaseous Diffusion Plant, Rocky
Flats, WSSRAP, and the Y12 Production Facility. Supervised the analysis of various
environmental media to be analyzed for specific radioactive isotopes including uranium,
plutonium, thorium, and radium. Other analyses were performed for fission products and
gross methods including alpha and beta analysis. Served as the RSO for the broad-scope
license issued to the laboratory by the NRC.

Performed waste management assessments for four different DOE facilities. Principal
investigator for hazardous and mixed waste policies, procedures and practices.



Recommended program changes and upgrades. Worked at the following facilities,
including: Portsmouth Gaseous Diffusion Plant, Piketon, Ohio; K25 Gaseous Diffusion
Plant, Oak Ridge, Tennessee; Paducah Gaseous Diffusion Plant, Paducah, Kentucky; and
Oak Ridge National Laboratory, Oak Ridge, Tennessee.

Served as project manager for the Industrial Hygiene department at Los Alamos National
Laboratory (HSE-5). Responsibilities included reviewing and making recommendations for
several of the programs being implemented by HSE-5for the National Laboratory. These
programs included asbestos controls, carcinogen control, sampling strategies and hazardous
waste site characterization. Mr. Thomas also developed a sampling strategy to evaluate
personnel exposures to hazardous materials. Mr. Thomas evaluated the asbestos
management program at Los Alamos Laboratory. He reviewed the work performed by the
IH department, including project oversight and air monitoring. He inspected work sites
established by contractors including Pan American Services to assess compliance with
LANL procedures and OSHA regulations.

Served as project manager to prepare mixed waste and radiative waste management plans
and programs for waste generated during the remedial investigation at the Nevada Test Site.
The programs required coordination between the Remedial Investigation contractor, the
DOE Operations Area office and the facility receiving the waste for disposal.

Developed and implemented the collection and analysis of radiation measurement to assess
the concentration of uranium in the soil surrounding the Fernald Feed Materials Production
Center’s manufacturing facility. This work was performed for the USDOE as part of the site
wide Remedial Investigation/ Feasibility study.

Served as Health Physics Supervisor and during chemical cleaning of the primary cooling
system at Dresden Nuclear Power Station, Unit 1. Mr. Thomas was responsible for
assessment of engineering controls to reduce personnel exposures to radiation. The
techniques were successful to remove more than 750 curies of cobalt-60 and other activation
corrosion products. Personnel exposures were less than 7 man-rem over the entirety of the
project.

Provided support to decommission a facility that manufactured neutron sources (Am-Be)
for nuclear power plants and radiography applications. The hot cells and glove boxes were
segmented and packages in Type B shipping containers; the TRU waste shipped to Idaho
Falls for storage and uitimate disposal by the USDOE. Drums of remote handled TRU were
repackaged and characterized in order to satisfy the waste acceptance criteria for the
USDOE. All work was performed in containments designed to minimize the spread of
radioactive contamination, both airborne and surface contamination. Exposures to
remediation workers was maintained below 1,000 millirem per person for the 15 month
project; external exposures to gamma and neutron radiation were minimized. Internal
exposures to TRU, including plutonium and americium were evaluated and verified to
satisfy the requirements of the USNRC.




Mr. Baker is a Senior Project Manager and radiation protection specialist
with over 20 years of professional experience in RCRA/CERCLA
environmental site investigations, waste removal actions, and site
remediation tasks. He has a proven record for completing tasks on-time,
on-budget, and exceeding client expectations for project quality and
completeness. He has particular expertise in orchestrating complicated
logistical tasks, developing detailed project documentation, researching
and identifying historical records, and interfacing with clients and
Federal/State/Local regulatory authorities. He is also experienced in
evaluating regulatory requirements, developing working relationships
with clients and regulators and achieving/negotiating compromise
between opposing points of view. In addition, Mr. Baker has extensive
background in applying historical aerial photography as a site
investigation tool.

Bachelor of Arts (BA), Geography, University of Southern California,
Los Angeles, CA.

40-hour Hazardous Waste Operations and Emergency Response
(HAZWOPER) training (OSHA 29 CFR 1910.120), 1991

Annual 8-hour HAZWOPER Refresher Training (OSHA 29 CFR
1910.120), 1992 - 2014

Confined Space Training (OSHA 29 CFR 1910.146), 1997, 2008
Project Management Training, 2012

American Heart Association First Aid, CPR, and AED Training, renewed
2012

Environmental Regulatory Audit Training, 1995

Resource Conservation and Recovery Act (RCRA)/Superfund Industry
Assistance Hotline Training (six-week training course), 1990

The following information, although dated, is provided as evidence of
past abilities to obtain Federal security clearances. Acquiring future
security clearance(s), if required, is strongly assumed/presumed.

Secret clearance - Central Intelligence Agency (CIA), effective 05 March,
1993. Status: Inactive.




Top Secret/Special Compartmentalized Information (SCI) clearance
issued by the U.S. Defense Industrial Security Clearance Office (DISCO),
Special Background Investigation (SBI), issued 15 June, 1987. Status:
Inactive.

2012-Present

Project Manager, Integrated Environmental Management, Inc.,
Gaithersburg, Maryland Duties include managing new as well as on-
going project activities at client sites where radiological concerns and/or
compliance responsibilities have been identified. He also provides non-
radiological and general environmental technical consulting to clients and
to IEM. He manages project budgets, project staffing, logistics, and
actionable regulatory considerations. In addition, he participates in field
data collection site surveys and investigation efforts.

2003 - 2012

Project Manager, BMT Designers & Planners, Arlington, Virginia -
Project Manager involved in investigations at a BMT “legacy” client at
the Plum Island Animal Disease Center (PIADC) in New York. These
activities included managing investigations involving groundwater
contaminated with petroleum products and conducting initial surveys and
feasibility studies of biological decontamination options that could be
considered in the future decontaminatin of a former 40,000 square-foot
infectious disease laboratory. Other Program responsibilities included
responsibility for managing new projects associated with a USDA Cattle
Dip Vat (DCV) Program and waste management activities at a former
nuclear reactor test facility at the Walter Reed Army Medical Center
(Annex). The CDV Program is designed to investigate arsenic and
organic pesticide contamination in soils associated with tick removal
activities along the US-Mexican border. The Walter Reed Project focuses
on more traditional removal and waste separation (disposal and recycling)
activities associated with the final decommissioning of a former reactor
test facility. In a similar vein, Mr. Baker also provided project
management services (in a subcontractor capacity) at two additional
radiologically-impacted sites. One of these sites (Colonie Site, Colonie,
New York) was subject to U.S. Army Corps of Engineers management
and oversight. The other, a former rare earths processing plant in
Oklahoma, is subject to Nuclear Regulatory Commission license
decommissioning requirements.  Duties for each project included:
developing cost estimates for site activities; arranging for project staffing;
interacting with clients; providing progress reporting and invoicing
services, and developing project plans, reports, and associated
deliverables.

1994 - 2003
Project Manager, BMT Entech, Inc., Herndon, Virginia, 1994 - 2003 -




Project Manager responsible for directing RCRA and CERCLA-
associated investigations of USDA’s (subsequently DHS’s) Plum Island
Animal Disease Center, Long Island, New York. These duties included
managing long-duration RCRA and CERCLA investigation and removal
projects in the field and directing Entech personnel and subcontractors in
the successful completion of tasks at this high profile site. Other duties
associated with this term of employment included participating in initial
CERCLA investigatory activities at the 6,000-acre USDA Agricultural
Research Service (USDA/ARS) Headquarters in Beltsville Maryland,
serving as a mid-level field sampling team leader at a U.S. Army RCRA
investigation site in Indiana, conducting compliance audits for several
USDA facilities, and conducting historical aerial imagery assessments at
numerous Formally Utilized Defense Sites (FUDS). Most of the FUDS
activities were conducted under contract to other consultants supporting
US Army Corps of Engineer (USACOE) Districts.

1990-1994

Regulatory Specialist, Halliburton NUS Corporation/Brown & Root
Environmental, Gaithersburg, Maryland - Regulatory analyst supporting
the development of large operating permits and/or plans for various
Federal Facilities that required munitions destruction permits, oil spill
prevention plans, NEPA impact statements, and environmental site
investigations. Other analyst duties included developing “information
briefs” on regulatory topics and supporting “graphic guidance”
development materials for new regulatory requirements. During the
period of employment, Mr. Baker also served as a field technician and
junior/mid-level environmental scientist on a variety of environmental
investigations at Federal DOD, and DOE sites around the nation. Other
duties included the maintenance of a “living library” of Federal
environmental regulations for an Environmental Management
Headquarters office of DOE in Washington D.C.

1990

Regulatory Information Specialist, Geo/Resources Consultants, Inc.,
Washington, D.C. -

Information Specialist/Environmental Consultant for EPA's RCRA
Superfund Industrial Assistance Hotline. This position required extensive
training and independent research and reading of pertinent RCRA and
CERCLA statutes and regulatory rulemakings as well as large collections
of regulatory interpretive memos and policy statements in order to
become proficient in understanding and conveying information to
interested parties seeking information on these environmental programs.
Upon completion of the training program, duties centered on providing
prompt, accurate, and factual information concerning the regulatory
programs to callers of diverse backgrounds and varying degrees of
regulatory knowledge. The position also required continual review of




new regulatory and support data, development and maintenance of
personal research/reference files, research into difficult caller questions
that could not be immediately addressed over the phone, interaction with
EPA's technical, legal, and policy research staff, and development and
maintenance of specialty area files for the hotline's central research
library.

1986-1990

Imagery Analyst, Greenhorne & O'Mara, Greenbelt, Maryland -
Intelligence Analyst conducting numerous classified Planning Terrain
Analysis Data Base (PTADB) and Tactical Terrain Analysis Data Base
(TTADB) studies for DOD in various geographic areas of the world.
These studies were conducted using DOD satellite imagery and focused
on military equipment mobility impediments posed by native vegetation
and soils. Similar studies involving availability of water resources in arid
environments were also conducted under separate DOD contracts for the
Defense Mapping Agency.

Geographer conducting site assessments for the Federal Emergency
Management Agency (FEMA) Flood Insurance Program. This activity
involved assessing the merits of specific requests for flood insurance
exemptions based on engineering, hydrology data, and map interpretation.
Requests for such exemptions were the result of petitions from individual
landowners and developers whose properties were located within FEMA's
regulatory flood zone. These determinations resulted in the generation of
letters of approval or denial for exemptions and involved extensive phone
discussions with appellants and their consultants.

1980-1986

Imagery Analyst, The Bionetics Corporation, Warrenton, Virginia -
Imagery Analyst involved in hundreds of in-depth air photo interpretation
studies and reviews of CERCLA “Superfund” waste disposal sites and
U.S. Army installations. These studies, conducted under contract with the
US Environmental Protection Agency (EPA), were based on the use and
interpretation of historical aerial photographs and supplemental collateral
site data. These studies were created to assist state and Federal
environmental agencies in documenting and identifying past site activity
found to pose a threat to human health and the environment. These
reports were also used as exhibits in litigation efforts conducted by the
Federal government. Additional duties and responsibilities included
interacting with public and private officials as well as conducted periodic
onsite inspections.




Co-author. Aerial Photography as a Tool Pollution Engineering Magazine,
November, 2002.




Ms. Berger has over 35 years experience in nuclear and radiological
activities with emphasis in strategic planning, radiation dosimetry,
instrumentation, and applied health physics. As a co-founder of Integrated
Environmental Management, Inc. (IEM), Ms. Berger is actively involved in
performance of radiological dose assessments, regulatory interactions, site
decommissioning, program evaluations, program development, pathway
analyses, risk assessments, dosimetry evaluations, assessment and control of
sources of non-ionizing radiations, waste management programs,
environmental monitoring programs, and detection and quantification of
low-levels of radioactivity.

M.S., Health Physics, San Diego State University, San Diego, California;
1979

M.S., Radiation Physics, San Diego State University, San Diego, California;
1977

B.S., Physics/Chemistry, San Diego State University, San Diego, California;
1972

Certified Health Physicist (Comprehensive), American Board of Health
Physics, 1983 (Re-certified through 2015)

Alternate Radiation Safety Officer - Maryland Department of the
Environment Radioactive Materials License No. MD-31-281-01.

Authorized User - Maryland Department of the Environment Radioactive
Materials License No. MD-31-281-01.

Maryland Department of the Environment - Service Registration No. 358-
000.

Radiation Health Physicist Registration - Cabinet for Health Services,
Commonwealth of Kentucky, Certificate No. 3013.

U. S. Department of Energy “Q” Security Clearance (expired).




1994-Present

President and Founder, Integrated Environmental Management, Inc.,
Gaithersburg, Maryland. Provides high-quality strategic environmental
management services to commercial and government clients. As a member
ofthe client's response team, works with clients to promote an understanding
of what is required to achieve and/or maintain compliance in the eyes of all
pertinent regulatory agencies, individually or jointly; develop an overall
strategy for achieving compliance and reduce liabilities in a technically-
sound, legally-defensible, and fiscally-conservative business manner;
recommend specific solutions that are compatible with the client's operating
philosophy; and provide insights into future regulatory issues and their
impact as input to the client's long-range business planning and cost
forecasting process.

1989-1994

Senior Technical Consultant, IT Corporation/Nuclear Sciences, Washington,
D.C. - Performed health physics consulting for government and commercial
facilities in Internal and External Dosimetry; Radiation Monitoring;
Environmental Monitoring; Instrumentation; Emergency Response and
Preparedness; Site Decommissioning; Radioactive Waste Management;
Radiation Risk Assessment; Training; Licensing and Regulatory
Negotiations; and Non-ionizing Radiation

1986-1989

Senior Health Physicist, IT Radiological Sciences Laboratory, Knoxville,
Tennessee - Performed health physics consulting for government and
commercial facilities in Internal and External Dosimetry; Radiation
Monitoring; Environmental Monitoring; Applied Health Physics;
Instrumentation; Radioactive Waste Management; Training; and Non-
ionizing Radiation.

1983-1986

Radiation Dosimetry Group Leader, Oak Ridge National Laboratory, Oak
Ridge, Tennessee. Responsible for internal and external dose assessment
and programs for ORNL employees, visitors and contractors. Experience
included Internal and External Dose Assessment; Monitoring Program
Design and Implementation; Instrumentation Development; Site
Characterizations; Personnel Management; and Training.

1978-1983

Internal Dose Group Leader, Oak Ridge National Laboratory, Oak Ridge,
Tennessee. Responsible for development of the ORNL Whole Body Counter
Facility for detection and quantification of the actinides in-vivo. Experience
included: Internal Dose Assessment; Monitoring Program Design and
Implementation; Instrumentation Development; Special Studies; Personnel




Management; and Training.

1978-1986

Adjunct Faculty, Oak Ridge Associated Universities, Oak Ridge, Tennessee
- Professional training courses and general classes in the following health
physics and radiation protection areas: Internal Dose Assessment; In-vivo
Monitoring and Bioassay Methodologies; Instrumentation, and Applied
Health Physics.

1979-1980

Health Physics and Dosimetry Task Group Member, President's Commission
on the Accident at Three Mile Island, Washington, D.C. Tasks included:
Internal Dose Assessment from Whole Body Counting Results; Estimates of
Source Term from in-plant Monitoring Systems; Atmospheric Dispersion
Modeling and Population Dose Assessment; and Development of Health
Physics Sequence of Events.

American Academy of Health Physics (President, 1995; Executive
Committee, 1995-1997; Chair of Strategic Planning Committee, 1997; Chair
of Professional Standards and Ethics Committee, 2003-2006)

National Council on Radiation Protection and Measurements (Program Area
Committee 2 on Operational Radiation Safety, which serves as a national
resource for information on operational radiation safety and formulates
guidance regarding the application of operational radiation safety principles,
2008-2011)

Health Physics Society (Fellow Member, 2006; Publications Committee,
1999-2001)

American Board of Health Physics, Comprehensive Panel of Examiners
(1989-1993).

ANSI Standards Committee (ANSI N13.41) on Multiple Dosimetry; 1986
to 2011 (Working Group Chairman, 1990-1996 and 2007-2011).

ANSI Standards Committee (ANSIN13.39) on Internal Dosimetry Programs
(1994 to 2001).

ASTM Task Group E-10.04.27 "Transuranic Wound Analysis" (1986 to
2000).

National Council on Radiation Protection and Measurements (NCRP)
Scientific Committee 46-10, "Assessment of Occupational Exposures from
Internal Emitters" (1989-1995).




Steering Committee Member, U. S. Department of Energy Task Group on
the Education of Future Health Physicists (1989-1991).

Baltimore-Washington Chapter, Health Physics Society (Treasurer, 1993-
1994, Board of Directors, 1998-2000)

East Tennessee Chapter - Health Physics Society (President, 1986; President-
Elect, 1985; Secretary, 1981-1982).

San Diego Chapter - Health Physics Society (Charter member).

Purdue University, Advisory Council Member for the School of Health
Sciences (1995-1998).

DOE/IAEA Whole Body Counter Intercalibration Committee (1980-1986).

Consultant to Knoxville Academy of Medicine, Mass Casualty Simulation
(1984-1985).

Technical reviewer and referee for Health Physics, Nuclear Technology,
Radiation Protection Management and Radiation Protection Dosimetry.

Over 30 professional publications; over 40 oral presentations; over 500
technical reports; over 50 training courses taught; and 11 books or book
chapters.

American Academy of Health Physics - Third recipient of the Joyce B. Davis
Memorial Award for professional achievement and ethical behavior in the
practice of health physics (July, 2006, Providence, Rhode Island).

Consultant to the National Cancer Institute to Evaluate Devices and
Techniques to Determine Previous Radiation Exposure under Public Law
98-54 (Award for participation presented by Oak Ridge Associated
Universities in April, 1988.).

IT Corporation Distinguished Technical Associate - June, 1992.
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1 PURPOSE

This Radiation Safety Procedure (RSP) is intended for use in implementing the requirements of the final
status survey at the Great Lakes Environmental Research Laboratory (GLERL), operated by the National
Oceanic and Atmospheric Administration (NOAA) in Muskegon, Michigan.

SCOPE

This RSP is applicable to the acquisition of data necessary for decision-making on the contamination status
of the GLERL. Surveys performed for other than this purpose or on other material types are exempt from
the provisions of this RSP.

Note: Integrated Environmental Management, inc., a Plexus Company (IEM}) is
under contract to NOAA for the performance of this work. Therefore, work on-
site will be directed by and under the supervision of the NOAA Radiation
Safety Officer (RSO) and Point of Contact on-site, Kim Kulpanowski,
Telephone: (734) 741-2074 or Email: kim.a.kulpanowski@noaa.gov.

REFERENCES

3.1 Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-002,
“Definitions”.

3.2 Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-007, “Training
in Radiation Protection”.

3.3 Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-008,
“Instrumentation”.

3.4 Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-009,
“Contamination Control”.

3.5 Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-018,
“Surveillance”.

3.6 Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-020, “Tailgate
Safety Training”.

3.7 Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-026, “Sample
Collection”.

3.8 Integrated Environmental Management, Inc., Standard Operating Procedure No. SOP-013, “Field
Project Management”.

3.9 Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-039, “Operation

of the Ludlum Model 2360 Scaler/ratemeter Data Logger”.
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3.10 MARSSIM-U. S. Nuclear Regulatory Commission, NUREG-1575 (Rev. 1), “Multi-Agency Radiation
Survey and Site Investigation Manual (MARSSIM)”, August, 2000.
3.11 USNRC, 1974 - U. S. Nuclear Regulatory Commission, USNRC Regulatory Guide No. 1.86,
“Termination of Operating Licenses for Nuclear Reactors”, June, 1974.
3.13 USNRC, 2006 - U. S. Nuclear Regulatory Commission, USNRC NUREG 1757, “Consolidated
Decommissioning Guidance: Characterization, Survey, and Determination of Radiological Criteria”,
Volume 2, Revision 1, September, 2006.
4 DEFINITIONS

The definition of terms used in this RSP that may not be commonly understood shall be found in RSP-002.

5.1

PROCEDURE

Responsibilities

5.1.1 The Vice President, Nuclear Solutions, shall supply adequate resources to ensure
compliance with this procedure.

5.1.2 The Project Manager shall:

5.1.2.1 Ensure current and proper calibration of all radiation detection instruments
in the active inventory.

5.1.2.2 Ensure the instrument being used for screening meets the requirements
outlined herein.

5123 Maintain instrument calibration certificates on file for all radiation detection
instruments used to implement this RSP.

51.2.4 Assure that all Health Physics Technicians are properly trained in the
provisions of this procedure.

5.1.25 Verify compliance with this procedure during screening performed on behalf
of clients.

5.1.3 Health Physics Technicians shall:

5.1.3.1 Verify that only calibrated radiation detection instruments are used.
5.1.3.2 Follow this procedure when acquiring the final status survey data.
5.1.3.3 Periodically review this procedure.
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51.3.4 Maintain a controlled copy of this procedure in the field for the duration of the
on-site effort.
5.1.3.5 Notify the Project Manager if revisions to this procedure are necessary.
5.2 Measurement Criteria

521

Note:

The radionuclides of potential concern at the GLERL are H-3 and C-14, both of which emit
beta particles.

Isotopes with a half-life less than 120 days do not represent a

significant radiation hazard for the purposes of the final status survey and
may be excluded from the design of the survey (see USNRC, 20086).

5.2.2 The following are the release criteria for the project:
. . Total (i.e., fixed plus removabie) Removable
Radionuclide of Concern (dpmM00 cm2) (dpmi100 cm2) Reference
Tritium (H-3) 1.2E+08 1.2E+07 NUREG-1757, 2006, Table H.1
Carbon - 14 3.7E+06 3.7E+05 NUREG-1757, 2006, Table H.1

Note: The USNRC established screening values for each of the radionuclides
of potential concern in NUREG 1757. These values were used to create this

table.

5.2.3 Final status surveys shall be designed to demonstrate, to a reasonable degree of scientific
certainty, that total (fixed plus removable) residual radioactivity is below 3,700,000

dpm/100cm? of beta activity.

The elevated measurement criterion (DCGLg,,) is 11,100,000 dpm/100cm? of total (fixed
plus removable) beta activity.

524

Equipment, materials and personnel may be released from a restricted (work) area under
the following conditions:

525

Total (fixed plus removable) alpha and beta activity (limits applied
independently) is less than 1,000 disintegrations per minute (dpm) per 100
square centimeters.

5251

Note: Equipment and material release criteria are taken from Reg. Guide 1.86
(Reference USNRC, 1974).

Removabie alpha and beta activity (limits applied independently) are less
than 200 disintegrations per minute (dpm) per 100 square centimeters
(USNRC, 1974);

5252
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5.25.3 Equipment/material release from the restricted areas shall require approval

by the NOAA RSO; and
5.2.54 The radiological status of all equipment and materials shall be documented

as required in RSP-009.

5.3 Instrumentation Requirements
5.3.1 The following instruments may be used for data acquisition:
Probe Model Meter Model

Purpose

Ludlum 44-10 Pancake GM

Ludlum Model 12 (or equivalent)

Scans or stationary counts for total gross beta
activity in small areas

Ludlum Model 44-116 Beta Detector (100 cm2)

Ludium Model 2224 Scaler, Ratemeter (or
equivalent)

Scans or stationary counts for total gross beta
activity

Ludlum Model 44-116 Beta Detector (100 cm2)

Ludlum Model 2360 Scaler, Ratemeter, Data
Logger

Scans or stationary counts for total gross beta
activity

Ludlum Model 43-93 or 43-89 Alpha/Beta
Phoswich (105 cm2)

Ludlum Model 2224 Scaler, Ratemeter (or
equivalent)

Scans or stationary counts for total gross beta
activity

Ludlum Model 43-68 Alpha/Beta Proportional
Counter (100 cm2)

Ludlum Model 2224 Scaler, Ratemeter (or
equivalent)

Stationary counts for total gross beta activity

Ludlum Model 239-1F Alpha/Beta Proportional
Counter (floor monitor)

Ludlum Model 2360 Scaler, Ratemeter, Data
Logger

Scans for total gross beta activity

Liquid Scintillation Counter

n.a. Removable activity (smear counting)

Ludlum Model 43-10-1

Ludlum 2929 Dual Channel Scaler Removable activity (smear counting)

5.4

5.3.2 As applicable, detectors shall be connected to a rate meter capable of providing the

necessary voltage to the detector and providing a read-out in “counts per minute”.

Note: The detector voltage should be set according to the manufacturer’s
recommendations and at the voltage used during the most recent calibration.

5.3.3 Detectors and rate meter pairs shall be calibrated daily before each use and as necessary

to confirm instrument response as described in Section 5.4, below.

Daily Instrument Response Checks

5.4.1

Response checks shall be conducted and recorded daily before use or whenever instrument
performance is questioned in order to:

54.1.1 Assure constancy in instrument response;

5412 Verify the detector is operating properly;
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5413
5414

5415

5416

542

54.2.1

5422

5423

Determine efficiencies and detection limits, as applicable;
Confirm its response is similar to its calibrated response; and

Demonstrate that measurement results are not the result of detector
contamination or failure.

If an instrument fails a response check, it shall not be used until the problem
is resolved.

Check Sources

All sealed radiation sources used for daily instrument response checks shall
be representative of the instrument's response to the identified radionuclides
and traceable to NIST.

The source used to set instrument efficiencies shall be Tc-99.
The efficiency used to convert total and removable activity count rates into

radioactivity levels shall be adjusted for the lower instrument counting
efficiencies for C-14.

Note: An efficiency correction of 7% of the Tc-99 efficiency is typical.

5424

The Project Manager shall control the use and storage of radiation sources
while they are in the field.

5.4.3 Response Check Procedure

5.4.3.1

5.43.2

Mobilization

The response of each instrument shall be entered into a spreadsheet
entitled “Daily Instrument Response Checks” (see Attachment 8.1 for an
example of the spreadsheet cells).

One spreadsheet shall be maintained for each instrument (detector plus
meter) in use at the project site.

5.5.1 See the Field Project Authorization Form (SOP-013) prepared by the Project Manager for
the listing of equipment, supplies, licensing and other instructions.

5.5.2 Alifield personnel shail:

55.2.1

Participate in a readiness review lead by the Project Manager in advance of
mobilizing to the site.
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5522 Receive radiation safety training as required in RSP-007.

5523 Participate in NOAA-mandated safety training the first day on site, if so

required.
5524 Participate in a daily safety briefing as required in RSP-020, with

documentation maintained by the Project Manager.
5.6 Data Collection Provisions
5.6.1 Final status surveys shall be performed in the following specific order within each room:

Note: The specific order is necessary in order to ensure one measurement
does not interfere with accurate data acquisition for any follow-up

measurements,
5.6.1.1 Surface scans.
56.1.2 Marking of numbers, survey items and measurement locations on surfaces.
5.6.1.3 Stationary measurements
56.1.4 Contamination survey measurements (smear collection)
5.6.1.5 Quality control measurements (duplicate or biased)
5.6.1.6 Smear counting.

5.6.2 Each room shall be assigned a unique survey number by the Project Manager (see
Attachment 8.2).

5.6.3 Each measurement location (i.e., stationary count and smear) shall be assigned a unique
location number.

5.6.4 The rooms units listed in Attachment 8.2 shall be subject to final status survey.

5.6.5 Each room shall have the following measurements performed:
5.6.5.1 Scan 50% of the floor area;

5.6.5.2 Scan 50% of the cabinet tops;
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5.6.5.3 Conduct one total radioactivity measurement inside of the sink (if present);
56.54 Scan 100% of the floor of each hood (if present);
5.6.5.5 Conduct at least ten (10) total radioactivity measurement within the
aforementioned scan area; and
5.6.5.6 Scan a portion of any walls that exhibit discolored or potential impacts from
former operations.
Note: Surveyor judgement should be used to determine whether and what
portion of the walls should be surveyed.
5.6.5.7 Collect one smear from each of the following locations, as applicable:
5.6.5.7.1 In each sink;
5.6.5.7.2 On the floor in front of each sink;
56573 On the floor in front of each hood;
56574 On the hood deck; and
5.6.575 On the inside of the hood, near the exhaust.
5.6.5.8 Collect duplicate smears as required in 5.9.2, below.
5.6.6 The hallways adjacent to survey units shall have the following measurements performed:
5.6.6.1 Scan 10% of the floor area;
5.6.6.2 Conduct at least three total radioactivity measurement within the
aforementioned scan area; and
5.6.6.3 Conduct at least three smears within the aforementioned scan area.
57 Performing Surface Scans

5.7.1 Scan data shall be acquired as instructed in RSP-018 and RSP-039.

5.7.2 The scan speed shall be no greater than two inches per second (< 5 cm/sec), using a data
logger to capture scan data.

5.7.3 After acquisition, scan data shall;

5.7.3.1

Be converted into spreadsheet format as instructed in RSP-039; and
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5.7.3.2 Entered (copied) into a spreadsheet entitled “Scan Results” (see Attachment

8.3 for an example of the spreadsheet cells).
5.7.4 One spreadsheet shall be maintained for each room and associated hallway.
5.8 Performing Stationary Counts
5.8.1 Stationary count data shall be acquired as instructed in RSP-018.
5.8.2 The duration of each stationary count shall be no less than one minute.

5.8.3 Raw data may be captured by one of the following methodologies:

5.8.3.1 In a data logger as instructed in RSP-039; or
5.8.3.2 On a "Stationary Count Results" (see Attachment 8.4); or
5.8.3.3 On a “Raw Data Capture Sheet” (see Attachment 8.5).

5.8.4 Duplicate measurements shall be performed:
5.8.4.1 Once per room, or
5.8.4.2 Once every 10 measurements.
5.8.5 After acquisition, stationary count data shall:

5.8.5.1 Be converted into spreadsheet format as instructed in RSP-039 if captured
in a data logger; and

5852 Entered into a spreadsheet entitled “Stationary Count Results” (see
Attachment 8.4 for an example of the spreadsheet cells).

59 Performing Removable Contamination Surveys
5.9.1 Removable contamination surveys shall be performed as instructed in RSP-018.
5.9.2 Duplicate smears shall be collected immediately adjacent to an original collection location:
5.9.2.1 Once per room or hallway; or
5922 Once every 10 smears.

5.9.3 Smears shall be analyzed via a calibrated, gross beta scintillator or a liquid scintillation
counter.
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5.9.4 Smear data shall be reviewed for the presence of contamination. The room number shall
be listed.
5.10 Evaluating Inaccessible Areas
Note: An inaccessible area is one that is too small to permit act ss by a
radiation detector.
5.10.1 Attempt to collect removable activity from that location using a smear.
5.10.2 Document the location on the applicable survey map and describe the nature of the
covering.
5.10.3 Photograph the location.
5.11 Photographs
5.11.1 If so authorized, photographs shall be made to assist in documenting on-site activities and
for future reference.
Note: Approval to collect photographs shall be secured from the NOAA RSO
in advance of mobilizing to the site.
5.11.2 At a minimum, one photograph of each room shall be obtained.
5.11.3 The Project Manager, or designee, shall maintain a photo log that includes the photograph
number, the date of the photo, and a short descriptive phrase.
5.12 End of Day Activities

5.12.1 Check all mylar windows on survey instruments for light leaks and replace same as
required.

Note: Window changes can cause elevated phototube response that can take
a few hours to clear.

5.12.2 Project team members shall deliver all hard-copy notes, records and log entries made
during the day to the Project Manager for safe keeping.

6 EXEMPTION PROVISIONS

6.1

6.2

Minor changes to this RSP that do not reduce the inherent compliance with the Final Status Survey
Plan (FSSP) shall be permitted pursuant to the written authorization of the RSO and the Vice
President.

Variances and exceptions to this RSP that are not in compliance with the FSSP shall be permitted
pursuant to the written authorization of applicable NOAA representatives.
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7 DOCUMENTATION

7.1.1 Field Logs

7.1.11 Project activities in a field log (bound and with numbered pages), a Field
Activity Daily Log form, or equivalent method of data and information
recording.

Note: The contents of the logs shall be subsequently transferred to an
electronic format for inclusion in the project records.

7.1.1.2 Field logs shall be reviewed by the Project Manager at least weekly and after
any significant event.

7.1.1.3 Each entry into a field log shall be legible, factual, detailed, complete and
shall be signed and dated by the individual making the entry.

7.1.1.4 If a mistake is made, the error shall have a single line drawn through it, with
the initials of the person making the correction written next to the line.

Note: No erasures or “white out” use is permitted.

7.1.1.5 Electronic copies of all field notes and log entries shall be forwarded to the
Project Manager as soon as possible but before demobilizing from the site.

7.1.2 Survey Packages
71.21 A survey package shall be prepared for each room.

7.1.2.2 Each survey package should contain the following, if so required by the
Project Manager:

7.1.2.21 A cover sheet (see Attachment 8.6).

71222 A copy of the applicable calibration certificate for each instrument
used to acquire data.

71223 A copy of the applicable “Daily Instrument Response Check” sheet.
71.2.2.4 A copy of the applicable “Scan Results” sheet.
71.2.25 A copy of the applicable “Stationary Count Results” sheet.

71226 A copy of the applicable “Wipe Test Results” from the liquid
scintillation counter.
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7.1.2.3 Each page of the survey package shall be reviewed for completeness and
accuracy and initialed/dated in the bottom right corner by the Project CHP
and the Quality Assurance Officer.

7.1.3 Electronic Records

7.1.3.1 To avoid damage or loss, all electronic data shall be protected.

7.1.3.2 All electronic information acquired for the project shall be downioaded from
its collection device (e.g., laptop computers, data loggers, etc.), or scanned
if hard copy, on a daily basis and forwarded to the IEM server.

Note: There are multiple levels of redundant and recoverable storage/backup
on the IEM server.

ATTACHMENTS

8.1 Daily Instrument Response Check
8.2 Laboratories to be Surveyed

8.3 Room Scan Results

8.4 Stationary Count Results

8.5 Raw Data Capture Sheet

8.6 Survey Package Cover Sheet
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ATTACHMENT 8.1
Daily Instrument Response Checks
(See server copy)
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ATTACHMENT 8.2
Laboratories to be Surveyed
Approximate Area

Room No. Description (Classification) (ft)

301 Building 3 (Class 2) 400

302 Building 3 (Class 2) 400

304 Building 3 (Class 2) 400

305 Building 3 (Class 2) 400

Building 3 Adjacent Hallways/Bay Area (Class 3) 200

Waste Shed Outdoor shed outside of Building 3 (Class 1) 200

Vessel R/ Laurentian (Class 2) 200
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ATTACHMENT 8.3
Scan Results
(See server copy)
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ATTACHMENT 8.4

Stationary Count Results
(See server copy)
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ATTACHMENT 8.5
RAW DATA CAPTURE SHEET

(See Server Copy)




ATTACHMENT 8.6

SURVEY PACKAGE COVER SHEET

Room No.: Type Here

Survey No.: Type Here

Area Description:
Type Here

Package Approved by:

Name (signature):

Name (type):

Project Manager

Bill R. Thomas, CHP, CIH

Project CHP

Carol D. Berger, CHP

Quality Control Officer

Cathryn N. Chang

Discussion of anomalous data including any areas of elevated direct radiation detected during scanning that exceeded the
investigation level or measurement locations in excess of the DCGL,,:

Type Here

Statement that each room satisfied the DCGL,, and the DCGL_,,, if any sample points exceeded the DCGL,:

Type Here

Description of any changes in the initial assumptions relative to the extent of residual radioactivity:

Type Here

Other comments or remarks:

Type Here




Appendix 10.3 - Field Activity Daily Logs



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.
FIELD ACTIVITY DAILY LOG

Page _!_ of

Y

Facility: Lake Michigan Fleld Station, Building 3

Date: IMQﬂdﬂ 30, (ZOIS

JobfTask Number: 2005006.05

Client Name: NOAA, Great Lakes Environmental Research Laboratory
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Departed site at (insert date and time): l%? 2 4’[ ] I /2'015
T f

Changes from Plans and Specifications, and Other Special Orders and Important Decisions:

Nk

Weather Conditions: Important Telephone Calls and Interactions: /V

AL

Personnel on Site: STM E) o MI/\ B IH ,ﬁ |

Name (print): %}\\ /‘-LHV\M!O Signature: (5{“

Copyright © integrated Environmental Management, 1998




Appendix 10.4 - Instrument Records



GRIFEIN INSTRUMENTS . .. B
CALIBRATION CERTlFlCATE FOR 2_360' - SER'AL# ' 3_071_27'
Owner"iEM SR ' _,
'DATE: -0111_5115 . LocaTiow: S Gt nst,
- TECH: o osemel . DATELASTCALEXPIRES‘ L a2
Reason For Callbratlon' S @ Due For Callbratlon O Repalr (Sea Ramarks)
3 O Olher(See Remafks) 0 Die and Repalr(Sae Remarks)
. ; ulsx TBACEABLE Egmgmem USED DUBING CALlBRATIOl_\J »
MODEL; M&00 ~ - . SERIAL#: ~ 134716' -~ CALDUE:  12/08/15 .
@ AudioResponse . - [/l Geotroplsm | CABLE LENGTH; 390
CONDITION; . sat ' AF-ME’(:'HAN’ICAL'Z’ERO"' o ALMECHAN!CALZERO- o
NEW BATTERIES' @ Yes O No K BATTERYCHECK sat .
BV o ___J_SFOUND L_,.,I:LS LEFTHY  WNDOWSETTINGS: - AR AL
soov' . 800 - A.F.' BT-(3.5mV+I-1mV).. .36 - AF.
1000v:. - 1000 : AF. aww’émvu-é-.ﬁvr- 30 AF

1600 V; : . AR B AT(120mV+I-10mV)'

x.1 orx1 - _’100-,". : -'10Q . 0% AF. |
250 250 ) 00% | AF |
L 400 1 ° 395 |-1.3% | AF.
xior |. 4000 | 14000 | 0.0%, | AF.:
- X0 [T 3500 2460 . | 20% | AF.
5 | ao00” ] . 3950 . | 1.3%- | AF.-
xt0or [ ok T 10 - [K| 00% | AF.
- 2100 "R 245 K| 20%. | AF. .
- 40K | 396 K[ 1.3% f AF.
x100 or |-~ 100K - 100 K[.00% | AF..
x1000 ["260K " |- 245 - K| "2.0% ‘| AF.
400K [ 395 K 3% _A.F.'.‘
_ lstheAsFound Data Within zu%oftheSetPolnt? _ ® Yes O No
Overload Lightt (@ AdJustedIVeriﬂed O NotAd),
REMARKS:
- Does Instrument Mest Final Acceptance Criteria?: ' @ Yes O No’
Callbratlon Sticker Attached?: v T @ Yes O No
~ Date Instrument is Due For Next Calibraflogi: . 01M5Me A
INSTRUMENT MARRIED WITH 43.89 # RN014462 ,
Performed/Reviewed by: ‘D%Sf Date: 1/15/2015 Entered by: §§ Initials

II I III m I"ll ll III 1 Calibrallons performed lo ANS] N323A-1997 standards,




—

l,
‘l

o "‘é%,?t%‘ S ' GRIFFIN INSTRUMENTS ‘ i ,}s‘
T EER . . - _ e : . o ‘
w o , = o W

CALIBRATION CERTIFICATE FOR 4389 PRQBE# _‘ARNO_'1.4A4'52-
Owner' IEM - o ' ‘

’DA',I'E_,: onss " LOCATION: .. Gl Inst.

.*T'ECH:; 'D.s:elmeu o T - DATELASTCALEXPIRES' f' 121214 -
o - REASON FORCAL!BRATION’ -

@ DueForCalIbratlon ) O Repalr(SeeRemarks) O Other(See Remarks) O Dueand Repalr

CABLELENGTH 39" . L INPUTSENSlTlVITY' DUAL

IST TMCEABLE EQUIPMENT AND STANDARDS USED DUR NG CALIBMTIQ

MODEL: - .2.360" : SERlAL#' o 307127 CAL. DUE; - 01/15/16
T v ' [‘_{_ISTTRACEABLE SOURCES U§E — B
Source Number S Isolope o B - 4pl Aollvlty o " Assay jDate. - v Zpl Aéﬂvlty
' 99TC470—1814 " Tc99S8S -1 ,330 dpm . 08R71M4 R 19600cpm.
2697:00 © 8190 : 12,200 dpm © 0301000 © 8,530 cpm
9oTH470-1815 Th230 o 24052dpm . . 08/05/14 10930 cpm

2696-00 . Pu239” - 18600dpm - .12/02/09 © 9,370 cpm

: o . o . ,El;flcle‘ncles vf"é'i,'"( la‘st'cal.;- -
cnndi_t'lg,nﬁ. @ sat. O Unsat pu ] temew  se[|
| | Te §$:l 896%' C14!|‘ ’ ',| Tc N':[ T I

As Found (AF) Eﬁ[CIenCié::‘ :

HV‘I Vernier; T c-99 Source Response : Pu-239 Source ' 'Ba'ckg'rdundv(CPM): Tc-99 Source Response .
' "Nickel (CPM); : Response (CPM) . . Stalnless Stas) (CPM)
" |Ach][ Beh. [NetEf] Ach. B_ch.|N_9tEff.]A Ach. | Bch Ach[ ‘Beh. [NetEff.|
| 675/ NA MK | | 3at9 [1210]is48% 1 | 230 | 1 | 3272 [9.71%]
NelAloB |Bto A Xtalk:
Xtalk: <10% <1%
_ 22.3% 1% ;
Pu239 Tco9 NI Ted9ss Th-230 ‘ Srso . cd4 '
AFCPM'V Faae | [ [ oz || o6 | [ 60 | | 7]
AF4pIeH [saen [ [ em% [ ts2% | [2e88% | [ |
arzpierr; [ 3648% | [ | [ 4562% | [ o062% | [ 35.69% 1 |
Is aé found efficlency within 20% of the efficlency from the last cal?. v @ Yes O No(See Remarké)

Nole: If the as found data Is withln 10% of the lasl callbreﬂon andthe B:A Xtalk 13 <1% and the A B Xtatk ls <10%, |hsn the ladmlnian may N/A lha plaleau soclion and ao
directly to remarks.

T T — 1




-~ GRIFFIN INSTRUMENTS

i PLATEAU AND SET POINT DATA

EAN

" Date} "

'PROBE#. RN014452
01/15/15 g

T°-99 Source Respo 'Pu-239 Source ] B

H'Vl.\!e.miara.
CoL ey SS (CF‘M) Response (CPM)

“Net Ato B
Xtalk <1 0%

CRI%

B to A X(alk

Aoh ] Bon. lNelEff “Keh JEED lNetEff "A’ch.‘_

TTg25 4.18," ‘;1590 4.7,%-&-’3037.- 1411 164% |; '-5'2

BT T “8.6% .

"% -

680 | ™75 [ 2062 | 60%| 9274 | beol 77 || 2

" 30.5%

L

<

. 675 "l | 18| 2948 7| 86% | 3361.7].913 182%

<%

ool

Te20SS ©Th
' 4 pl AL Efﬂclencles.
o .: 2pl AL Efﬂclencres:
PROBE #. RN014452

PLATEAU AND SET POINT DATA

01/15/15

. 'H\/,I_.Vg_a;,nier Tc-99 Source Respor)se Pu-239 Source Background(

] (CPM) Response {(CPM):

CPM)

“NetAfoB

BoAXak |

<t

- Ach § BchjwetEff _..Ach |Bch[NetEff AGh,

- Beh.

" Xtalk: <10% |:,

600 1688 | 5.1% | 2210 | 296] 11.0%

8.2%

‘.\<1%

625 3162 [ 0.6% | 2939 -| 375 15.9%

467

6.9%

<1%: - ‘

.. 650 ..3970 |12.0%|-3189 | 472(.17.2%

202

T 78%

- <1% .

1= Y N P

I} o] =] s

REEICE) 4460 |13.6%) -3393 " |- 697| 18.3%

{208

126%

<1%

AIphaIBeta Bkg(cpm) Ty 156

: HV/Vernier Pu-239; TG99 Nl ¢ - Tc-098S

| ~230

- 650INIA -fcgm: oates -t o . 3889 . 3490'

" 41,92%

a4 pl,AL Efflciencies: , )
L o 19.05%

2 pl AL Efficlencies:

16.99%
33.55%

14.51%

i

31.92%

0
=3
T

:;4{

880 -

" 2540

| 27.93%

39.95% -




. GRIFFININSTRUMENTS - . i:-

_ : .',Raplaced scmt e
R Does lnstrumentMeat FinaIAcceptance Criterla? : @ Yes‘

@ Yes

01l1 5118

2 _',Cahbrauon Stlcker Atlached?

. Date lnstrument is Due For Nexl Cahbralm T

; INSTRUMENTMARRIEDW]TH R R
; Enteredbmg lmtlals -.

' '.VCaiIhrat!ons psr{onned ioANSl N323A1991 standards kg S

Pe ﬂormed[mlawedby. @gm mf Date. 1115/2015

Co 2pi afﬂclaneles denolsdlnﬂancs

.

BT T IR




RSP-008, ATTACHMENT 8.15
INSTRUMENT RESPONSE RECORD (10-POINT CHECK)

GENERAL INFORMATION

Measurement Location:
Meter Model No./Serial No.:
Probe Model NoJSerial No.:
Check Source No. (Bhy):
Check Source DPM {o/Bly):
Probe Area (in ¢m2)
Scaler Count time (min): Note: For ratemeters, response should be *1"
Respaonse Switch:
Performed by:
Date:
Alpha Befa Gamma {Count Rate Instrument) Gamma (Exposure Rate Instrument)
Measurement No. Check Source | Check Source (X-Xapo)? Check Source | Check Source (XKapo) Check Source Counts | Check Source {(X"Xavo)’ Check Source Exposure (X~Xavo)
Counts Count Rate Counts Count Rate Count Rate Rate {uR/hr)
{onm) foom) {epm)
- 2257 248 2522 1384 - i 0 0 VIO!
2 2229 2777 2476 77 0 Q #DIV/O!
2317 962 2512 740 Q 1] #IIVI0
4 2318 2144 2463 475 Q 4] #DIVIO
5 2252 428 551 4382 1] 4] DIV/0!
[} 2275 5 2415 4872 0 0 V/Q!
7 2322 2430 2454 948 0 0 V/0!
8 2315 1789 2538 2830 0 [§] V/Dl
g 2263 94 2464 433 Q Q IV/0
10 ] 2187 7344 2453 1011 0 [4] . OIV/0
Mean 2273 19222 2485 17154 0 0 FDIV/O! /0!
Sigma squared 2136 906 7] DIV/0
Sigma 46 44 7] tIV/0!
2 sigma 92 87 7] tDIV/O!
3 sigma 139 262 0 V70!
Efficiency
Two sigma {cpm) Three sigma (cpm) Two sigma Three sigma
A ble Rang From To From To Acceptable Ranges Frem To From To
Alpha 2180 2365 2134 2411 Alpha 0.17 0.19 0.17 0.18
Beta 2397 2572 2723 2747 Beta 0.12 0.13 0.12 0.14
Gamma (CR) Q : 0 0 0
Gamma (ER) uR/hr #DIVIO! FDiv/0! #DV/C! #OIV/!
DO NOT WRITE IN CELLS BELOW OR FRINT FOR FSS REPORT - FOR BLOCK COPYING PURPOSES ONLY
Cut and Paste Sections 10-pt. Check 25 Low 2s Hiah 3s Low 3s High
Alpha Eff. 0.7 0.19 047 0.19
Beta Eff. 0.12 0.13 0.12 0.14
Gamma (CR) 0.00 0.00 0.00 0.00
Gamma {ER) H#OIV/O! #DIVIO! #OIVIO! #Dvior




~

GRIFFIN INSTRUMENTS

%}:EFQ

A%
CALIBRATION CERTIFICATE FOR 2360 SERIAL# 287562
Owner:  IEM
DATE: 07/31/14 LOCATION: Griffin Inst
TECH: E.M. Gienn DATE LAST CAL EXPIRES: 08/06/14

Reason For Calibration: (® Due For Calibration

(O Other (Sse Remarks)

OO Repair (See Remarks}

(OO Due and Repair {See Remarks)

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION

MODEL: M-500 SERIAL #: 114512 CAL. DUE: 10/14/14
Audio Response W} Geotropism CABLE LENGTH: 38
CONDITION: Sat AF MECHANICAL ZERO: 0 AL MECHANICAL ZERO: 0
NEW BATTERIES: O Yas @ No BATTERY CHECK: Sat
HV (+/-10%) AS FOUND HV £7TTY WINDOW SETTINGS: AE. AL,
500 V: 500 AF. BT (3.5 mV +-1mV): 35 AF.
1000 v: 1000 AF. BW (30 mV +/-3 mV): 26 30
1500 V: AT (120 mV +/-10 mV): 1158 120

1500 AF.

SCALE RATECPM
x4 orx1 100 100 0.0% AF.
250 250 0.0% AF.

400 400 0.0% AF.

x1 or 1000 1600 0.0% AF.
x10 2500 2500 0.0% AF.
4000 4000 0.0% AF.

x10 or 10K 10 K| 0.0% AF.
x100 25K 25 k[ 00% AF.
40K 40 k| 0.0% AF.

%100 or 100K 00 [|K| 0.0% AF.
x1000 250K 250 K| 0.0% AF.
400K 400 K| 00% AF.

is the As Found Data Within 20% of the Set Point?:

~~

Overload Light: (® Adjusted 7 Verified [~ Not Adj.

REMARKS:

Does Instrument Meet Final Acceptance Criteria?: ® VYes
Calibration Sticker Attached?: (@ Yes
Date instrument is Due For Next Calibration: 07i31/15
INSTRUMENT MARRIED WITH 4393 #PR238109
Performed/Reviewed by: 5.9, Gfonn Date: 7/31/2014

AS FOUND % ERROR AS LEFT % ERROR AS FOUND % ERROR ASLEFT % ERROR

'A 250 0.0% [AF. | ]

® VYes

O No

O No
O No

Entered by: @fé"l’nitials

1 Ca'ibrations perermad to ANS| N323A-1897 standaros.




Model 2360 Log Data Date: 07/31/2014 Time: 01:50:06 PM

Page: 1
Header 1: Jack
Header 2: SN2B7562
Header 3: SM: PR 238106&
Header 4: GE
Header 5: TPP
Header 6: Manf Bldg
Location: M&E

Calibration Due Date: 07/31/2015 o
Model 2360 Date: 07/31/2014
Model 2360 Time: 01:49:01 PM

Logged Samples: 0

Cser PC Scaler Count Time: 1.0 minutes

Alpha Ratemeter Alarm Setpoint: 999999
Beta Ratemeter Alarm Setpoint: 999999
Alpha + Beta Ratemeter Alarm Setpoint: 989999

Alpha Scaler Alarm Setpoint: 999999
Beta Scaler Alarm Setpoint: 989999
Alpha + Beta Scaler Alarm Setpoint: 999999

B B BN I O BN B B .
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‘:‘xﬁgf g GRIFFIN INSTRUMENTS o
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CALIBRATION CERTIFICATE FOR 43-93 PROBE # PR238109
Owner:  |EM
DATE: 07/31/14 LOCATION; Griffin nst
TECH: E.M. Glenn DATE LAST CAL EXPIRES: 08/06/14
REASON FOR GALIBRATION:
2\

& Due For Galibration O Repair {(See Remarks) O other {See Remarks) O Due and Repair

CABLE LENGTH: 39" INPUT SENSITIVITY: duai

NIST TRAGEABLE EQUIPMENf AND STANDARDS USED DURING CALIBRATION

MOOEL: 2360 SERIAL #: 287562 CAL. DUE: C7/31118
N~~~ 77" "7 TLESDURCES USED
Source Number tsotope 4 pi Activity Assay Date 2 pi Activity
00TC470-0654 Tc89 SS 17.309 dpm 06/15/09 10,800 cpm
99TH470-1815 Th230 24.800 dpm 08a/03/09 12,600 cpm
2696-00 Fu23g 18,500 dpm 12/02/09 8,370 cpm

2697-00 &80 12.200'dpm ' 035/01/00 8,630 cpm

Efficiencies from iast cal.:
Condition: (@ sat C Unsat Pu: Th: 18.83% Sr:
Te ss: 14.50% C14: Te Ni:

As Found {AF) Efficiencies:

HV /Vermer: Tc-99 Source Response Pu-239 Source Background (CPM):  Tc-99 Source Response

Nickel (CPM). Response (CPM): Stainless Steel (CPM):
Ach. Bch NetEf. Ach. Bch. NetEf. Ach. Beh. Ach. Bch. NetEff.
800/ N/A 4104 609 2218% 1 . 207 | 1 2633 14.02%

NetAto B B to A Xtalk:

Xtatk; <10% <1%
8.9% <1%
Pu239 Tc99 Ni Tc89 ss Th-230 S0 c-14
AF CPM: 4104 2633 4765 2731
AF 4 pi off; 22.18% 14.02% 19.21% 29.22%
AF 2 pi eff: 43.79% ‘ 22.46% 37.81% 41.79%
Is as faund efficiency within 20% of the efficlency from the last cal? ® Yes (C No (See Remarks)

Note: If the as found data i3 within 10% of the last calibration and the B-A Xtalk is <1% and the A-B Xia'k s <10%, then the technician may N/A the plaleau section end go
direclly to remarks.




ey A '-'A."l""
«@@5’,&: GRIFFIN INSTRUMENTS :%;%
PROBE#: PR238109
Date: 07/31/14
PLATEAU AND SET POINT DATA
HV / Vernier; | Tc-99 Source Response Pu-239 Source Background {CPM): NetAtoB | Bto A Xtak:
SS (CPM): Response (CPM;: Xtalk: <10% <1%
Ach. | Bch [NetEfi] Ach. [Bch.[NetEff.| Ach. | Bch
N/A |
i
Alpha / Beta Bkg (cpm) 1 207
HV ! Vernier Pu-239 Tc-99 Ni Tc-99 S8 Th-230 -14 Sr-90
800/ N/A CPM: 4104 2633 4785 273t
4 pi AL Efficlencies:  22.18% 14.02% 19.21% 29.22%
2 pi AL Efficiencles: 43.79% 22.46% 37.81% 41.79%

REMARKS: Replaced mytar due to pin-hofes and white oul. A.F. data taken afler repair.

Does instrument Meet Final Acceptance Criteria?: ® O No
Calibration Sticker Attached?; @& Yes O o
Date Instrument is Due For Next Calioration: 07131115
INSTRUMENT MARRIED WITH 2360 #287562
; \ s 7 .
Performed/Reviewed, by: E™ G Linn f Date: 7/31/2014

2 pi efficiencies denoted in italics,

N3

Entered by: C@_{I‘nitials

Cafibratlons performsed to ANSI N323A1997 standards.




’GRIFFIN INSTRUMENTS .

CALIBRATION CERTIFICATE FOR 12 NS SERIAL# 143593
Owner: [EM
. DA;I.'E: 10/30/14 LOCATION: Griffin' Inst
TECH: ' DATE LAST CAL EXPIRES: . 10/30114

D, Steimel

(® Due For Calibration

Reasen Fof Calibration;
o O Other (See Remarks)

O Repair (See Remarks) -
" O Due and Repair (See Remarks)

NIST TRACEABLE EQUI__PMENT USED DURING CALIBRATION '

- MODEL: 134715

MODEL:

M-500 SERIAL #:

SERIAL #:

CAL. DUE: 11/26/14

CAL DUE:

[v] Fast/Siow Switch working properly (] Audio Response

Geotropism

CABLELENGTH 39"

0 AL MECHANICAL ZERO: . 0

CONDITION: Worm AF MECHANICAL ZERO:

NEW BATTERIES: @ Yes O No BATTERY CHECK: Sat

HY RANGE 4oo 1500 VOLTS : O NA @® sat (O Unsat

HV(+I-10%) ‘ AS FOUND HY: ASLEFTHV

s00V: '
1250V: 1000 V for 177s
2000V: 1500V for 177s .

AF INPUT SENSITIVITY (mV) 35 AL INPUT SENSITIVITY (mV) _AF.

A orx] 1_00 T 100 ‘_ ~0.0% AF.
250 250, | 00% | AF.
. 400 A 00% | AF.
xior | 1000 [ t-- [ 00% AF.
X0 773800 | woww . | 00% | AF.
- [ a000 | 4000 | 00% | AF.
xioor || 10K | 10 || 00% | AF.
x100 | 25K - 25 K| 0.0%. | AF.
40K 40 K| 00% | AF.
x1000r | 100K 100 |k 00% | AF.
x1000 [ 250K .| 250 || 0.0% .| AF.
400K 400 ' K} 0.0% AF.
ls the As Found Data Within 20% of the Set Point?: ® Yes (O No
REMARKS
Does lnstrument Meet FlnaiAcceptanca Cntena? @ Yes ’ O N°.;‘-’
Callbratlon SuckerAttached? : E S @ Yes, h O".._N_o
Date Instrument is Due For Next Cahbratlon e Ctoisoms L -
INSTRUMENT MARRIEDWITH g, ,4_4.*_9" '.#.PRj'_S,1_"r,4s’_‘
Performeleevlewed by ‘D Stw mf . -Date: 10/30/2014 - - Entered y: 3 _Initials ;

:

nmmm I m m RN

Cahbralsons performed to ANSI N323A 1997 standards.
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= GRIFFIN INSTRUMENTS | : f o
RS . ’ ' : gt

i .
"CALIBRATION CERTIFICATE FOR 44-9 " PROBE # PR161746
Owﬁer: IEM ' '
DATE: 10/30/114 , . - LOCATION: . . Griffin Inst
‘TECH: - D. Stgimel ] - DATE LAST CAL EXPIBES: » 10/30/14

o ) - REASON FOR CALIBRATION:
- @ Due For Calibration O Repair (See Remarks) O other (See Remarks) O Dueand Repair

CABLE LENGTH: 39" . ) ‘ INPUT SENSITNITY: 35mv

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION

_ MODEL: 2221 " SERIAL #: : 196059 CAL. DUE: 0711715 .

NIST TRACEABLE SOURCES USED

Source Number i Isotope 4 pi Activity Assay Date 2 pi Activity
 99TC470-1814 - Tcg9 SS . 31,330 dpm - 0527114 19,600 cpm
2697-00 5190 12,200 dpm 03/01/00 8,530 cpm
PHYSICAL CONDITION:  Sat . EFF.FROMLASTGAL: 1291% BKG: 35 __HV 900V
© AF CPM Tco9: 4178 4142 4019 AVG: 41123 AF Sr90 CPM: 2511
Tco9 4 piEFF: | 13.01% | Sr90 4 pi EFF: [:zs.as% |
Tc99 2 pi EFF: 20.80% ' : Sr90 2 pl EFF:  41.24%
ALCPM Tcge: AVG: AL Sr90 CPM:
TC-994plEFF: [ | © swmo4piEFr: [ ]
Tc99 2 pl EFF: ' , | $r80 2 pi EFF:
 Is the as found efficiency within 20% of eff. from fast cal.? @ Yes ONo *See Remarks
Saturation Test Satisfactory ’ ' ® ves O No
Reproducibility: Are the individual counts within 10% of the average? ® ves O No
Does the probe meet final acceptance criteria? @ Yes O No-
Calibration sticker attached? : ® ves O No-
Remarks;

DATE PROBE IS DUE FOR NEXT CALIBRATION: - 10/30/15
INSTRUMENT MARRIED WITH 12NS T #143503

© | Performed/Reviewed by: - §) §p, .\: Z; .. Date: 10/30/2014 . - Entered by: '.At} Initials,
‘Geamelry: Flat surfecs unless olhel\yi:;e‘s@gd._ 2pi grﬁci;ancie's Reficizad, ..

Calibrations performed o ANSI N323A-1997 standards

Lo

[y -

O ummmmn




GENERAL INFORMATION

Measurement Location:

Meter Model No./Serial No.:

Probe Model No./Seriat No.:

Chack Source No. (a/Bly):

| Beta ~ "Set 1

Check Seurce DPM {c/Bly):

1uCi

RSP-008, ATTACHMENT 8.15
INSTRUMENT RESPONSE RECORD (10-POINT CHECK)

Probe Area {in cm2)
Scaler Count time (min): : |Note: For ratermeters, response should be "1"
Response Switch:
Performed by: slow
Date:
Alpha Beta o Gamma {Count Rate Instrument) (Gamma (Exposure Rate Instrument)
Measurement No. Check Source | Check Source {XKava) Check Source | Check Source {X2gyq) Check Source Counts | Check Source %) Check Source Exposure (XXava)*
Counts Court Rate Counts Count Rate Count Rate Rate {UR/hr)
{enm) {onm) {coml.. —
4 FVALUE! #VA| 2400 HVALUE! FVALUE! #VALUE!
2 FVALUEL #HVA] 2425 #VALUE! AALUE! VALUE!
3 VAL UE! #HVALI 2500 #VALUE! AALUE! ALUE!
4 AALUET #VALI 2600 #VALUE! AVALUE! HVALUE!
5 #VALLIE! HVAI 2600 #VALUE! FVALUE! HVALUE!
6 VALUE! #FVA 2500 VALUE! AALUEL HVALUE!
7 AVALUE! #VAI 450 #VALUE! FVALUE! FVALUED
8 AVALUE! #HYA 2400 VALUE! AYALUE! #VALUE!
) A/ALUE! #VA] 2400 SVALUEL FVALUE! #VALUE!
10 - VALUE! #HVA 2500 FVALUE! FVALUE! #VALUE!
Meen [__#VALUE! #HVALUE! 2478 RVALUE! HVALUET #VALUE!
Sigma squared #VALUE! 53072 #VALUE! FVALUE!
Sigma #VALUE! 230 #VALUE! $VALUET
2 sigma #VALUE! 461 #VALUE! FVALUE!
3 sigma #VALUE! 1382 #VALUE! tVALUE]
Efficiency
Two sigma {cpm Three sigma (cpm Two sigma Three sigma
Acceptable Ranges From To From To Acceptable Ranges From To From To
Alpha #VALUET #VALUEL #VALUE! HVALUED Alpha BVALUE! HVALUE! #YALLE! WVALUEL
Beta 2017 2938 1095 3860 Beta 0.11 0.15 0.06 020
Gamma {CR) HVYALUE! HVALUE! #VALLE! FVALUED
Gamma (ER) uRfhr #OIV/C! S#0IVI0! #OiviQl #DIVIQ!
DO NOT WRITE IN CELLS BELOW OR PRINT FOR FSS REPORT - FOR BLOCK COPYING PURPOSES ONLY
Cut ard Paste Sections 40-pt. Check 2s Low 2s High 3s Low 3s High
Alpha Eff. #VALUEI #VALUE! #VALUE! #VALUE!
Beta Eff. 0.1 0.15 0.06 0.20
Gamma (CR) #VALUE! #VALUE! #VALUE! #VALUE!
Gamma (ER) #DIVA! #DIV/O) HOV/O! #DIVAQ!



B Q.RI.F,F.IN INSTRUMENTS >~ <

CALIBRATION CERTIFICATE FOR

Ownel“

IEM

19 :

";'.V‘IPR.OB.E #e ‘3,6_:62‘7_7: L -

_DATE; - 01/16115"'

TECH E M G!enn

@ Due For Callbratlon
O Repa;r (See Remarks)

‘--"hndbEL- 5’
SOURCE #

GEOMETRY JIg upsxde down wlth source underneath actlvlty sIde up

99-1816 . ISOTOPE Cs137 » ACTIVITY 123 uGi - ASSAY DATE 08/12/99

Physlcal Condmon

L Efficlency From Last Callbratlon.

N Counts (CPM) © L | Background(CPM) [ NetCF’M' ]'-"

.K"

2221 -

@ sat O Unsat

_O Other (See Remarks)
O Due and Repalr

IST TRACEABLE EQI.IIPMENT AND STANDARDS USED DURING CAL!BRAT[ON

SERIAL# -;?L_--":. 133997

LOCATION'

Gnmn Inst

‘ DATE LAST CAL EXPIRES - ~12113/14

Cabtel.ength 39" e
o ECK 29mV

07/03/ ‘I 5

CAL DUE.- . 1 T

Prevlous HV Set Polnt I At

e

Is the' AF efﬁclency within 20% of the efflciancy from the Iast callbratlon?

- AF Efficiericy: -

O ves. @M

Reproduclbllity

' o .Are the md:vidual counts wlthin 10% of the average?

-High Valtage: .~

120170 A 121660

' Source Response (CPM)

Backgrodnti (CPM):

(119700 Avaerage: .

12051000 . - .
@Y. ONo

Net CEM:‘ “

600 01620 750 . .ja0770 -
625 | 96100. 1040 * "]950860 -

650 © - 97200 1350 - 95850

675 - " 100490° ~ 980 99510

700, 17670 — 1420 116250
725 - 417590 1340 116250 -

750 . 119310 1180 {18130

775 121660 - . 1210 fiz0Aan - | .
, 800 - 123340 S50 | PP
BY RESPONSE _ BAGKGROUND ‘NET GPM ,

< 750 VO 120170 R 1330 . _ 118840 . Efficiency: . = -6.21%

REMARKS: ReplacecI bnoken “reset” bulton. -

Does Ins!rﬁm_ent Mest Final Acceptanca,CrIteria’?:

Cailibration Sticker Atlached?

Date Instrurrient [s Dué For-Next Callbratlon

INSTRUMENT MARRIED WITH |

R

Performed/Reviewed by:' &9 Glonn )

@. Yes_" O No

@ _Ye,s.v" O No

01/16/18 |

T #

Date: 1/16/2015

Entered by: é"@lmtials

Calibralions performed o ANSI N323A-1897 slandards™




" GRIFFIN INSTRUMENTS ' f "
CALIBRATION CERTIFICATE FOR 19 SERIAL# 300777
) Owner IEM . .
DATE! 0116115 : LOCATION: : . Giffin Inst
" TECH: - EM.Glemn "' DATELASTCALEXPIRES: . - 1213/14
REASON FOR CALIBRATION ~ Duefor Calibration '

NIST TRACEABLE EQUIPMENT AND SOURCES USED DURING CALIBRATION

PULSER MODEL: 500 PULSER SERIAL: 114512 -  PULSER CAL DUE: 101615
SOURCE NUMBER; 10250 ISOTOPE: Cs137 ASSAY DATE: - 08/30/07
’ FastiSlow Switch working properly M| Audio Responée M) Geotropism  AFHV: 700V AL Rv: 750V
Input Sensitivity: - 29 mvV ~ TEMP: 664 F °© BAROPRESS: 20.29" I-IUMIDITY: 20%
gpg;_g;_ggifliéé‘jﬁﬁf} | AF.Data AF.%ERROR | [ A.LData ]A.L. % ERROR |

| K 5%

[ X

[ 8.0% [2.5 1 [ 0.0%

00w [ j~ [ 10.0%)

- .
..J

10.0% . [3.85°

I
'éqo_q.,s,c_a@ PER
5000 Scale | [1

|
500 Scale* |  [400 I 0.0%) AF. [~ J
BooScate* | fs0 | [ _o0o%w  [AF. _

Bo0scale* | oo | [ 00%W AR ] Lo
250scate* | fo0 ] [ Toowt kR [T ]
250 ScaleJ mes, | [_.o0d - R ] [ ]
2s0scatex] [0 1 L ood  BF L]
1ok [ AR 1 ]
_E':g Scale* | s N Y
Tl0wRfbr | BOScaler | o | | AF. |
{ 20uR/hr | [25Scale* | o "] [ [AF. L]
[125uR/hr]  [25Sale* |25 ] [ |AF. 1 |
P ] [5scalex | 5. L 000/] aF ] ]

;'ggm_[.g_g JHr iz Is the As Found Data Within 20% of the Set Point?:"

*Pulsed Scale . @ Yes O Nq. Seo Remarks

REMARKS: Replaced broken "reset" buttan.

Does Instrument Meet Final Acceptance Criteria?: @ . Yes O No
Callbration Sticker Attached?; : i @® Yes ‘O No
Date Instrument is Due For Next Calibration: | 01/16/16
Parformed/Reviewed by: & (;\w ggam@@{ Date: 1/16/2015 Entered by: @?’flnitials

Calibratlons perfammed ta ANS| N323A-1997 standards.

AL | ‘




GENERAL INFORMATION

|Measurement Location:

Meter Model No./Serial No.:

Probe Mode! No./Sertat No.:

Check Source No. (a/ffv):

Check Source DPM (a/Bfy):

RSP-008, ATTACHMENT 8.15
INSTRUMENT RESPONSE RECORD (10-POINT CHECK)

Probe Area {in cm2)
Scaler Count time (min): Note: Fer raterneters, response should be "1
Response Switch:
Performed by:
Date:
Alpha Beta Gamma (Count Rate Instrument) Gamma {Exposure Rate Instrument)
Measurement No. Check Source | Check Source (XKavo)? Check Source | Check Source (X-Xavol* Check Source Counts | Check Source (XXqva) Check Source Exposure (X-Xyo)
Counts Count Rate Counts Count Rate Count Rate Rate (uR/hr}
{eom) { {rom)
1 #VALUE! #VALUE! #VALUE! FVALUE! #VALUE! VALUE! 36
2 #VALUEL #VALUEI VALUE! FVALUE! HALUE! FVALUE! 36
3 VALUE! VALUE! VALUE! FVALUE! VALUE! PVALUE! 6
4 VALUE! #VALUE! SVALUE! ALUE! VALUE] VALUE! 36
5 #VALUE! #VALUE! #VALUE! AVALUE! A/ALUE! VALUE! 18
[ VALUE! #VALUE! ALUE! ALUE! A/ALUE! VALUE! 198
7 VALUE! #VALUE! VALUE! ALUE! #VALUE! FVALUE! 196
8 VALUET #VALUEL | VALUET ALUET FAVALUE! VALLET 26
E VALUE! HVALUE! #VALUE! ALUE! VALUE! AVALUE! 36
10 ‘ #VALUEL #VALUE! VALUE! VALUE! ALUE! VALUEL 36
Mean #VALUE! BVALUE! #VALUE! VALUE! #VALUE! VALUE! 640
Sigma squared #VALUE! FVALUE! #VALUE!
Sigmma #VALUE? HVALUE! FVALUET
2 sigma #VALUE! #VALUE! #VALUE!
3 sigma #VALUE! #VALUE] FVALUE!
Efficiency
Two sigma (cpm) Three sigma (cpm) Two sigma Three sigma
Acceptable Ranges Fram To From To Acceptable Ranges From T0 From To
Alpha NVALUE: FVALUE! fVALUE ALUE! Alpha #VALUE! #VALUE! #VALUE! #VALUE!
Beta AVALUE FVALUE! VALUE AVALUES Beta #VALUE! HVALUE} #VALUE! H#VALUE!
Gamma (CR) #VALUE #VALUE! VALUE #VALUE!
Gamma (ER) uR/Mhr 257 291 249 289
DO NOT WRITE IN CELLS BELOW OR PRINT FOR FSS REPORT - FOR BLOCK COPYING PURPOSES ONLY
Cut and Paste Sections 10-pt. Check 2s Low 25 High 3s Low 3s High
Alpha Eff. #VALUE! #VALUE! #VALUE! #VALUE!
Beta Eff. #VALUE! #VALUE! #VALUE! #VALUEI|
Gamma {CR)  #VALUE! #VALUE! #VALUE! #VALUE!
Gamma (ER} 257.13 290.87 248.70 296,30







GRIFFIN INSTRUMENTS

CALIBRATION CERTIFICATEFOR 43101  PROBE#  PR132239
' Owner: ]EM‘ .
DATE: o195 o - LOCATION: Griffin Inst

TECH: E.M. Glenn a DATE LAST CAL EXPIRES: 01/20/15 .

‘ :REASON FOR CALIBRATION: o
(® Due For Calibration O. Repair (See Remarks) O Other (See Remarks) O Dueand Repair

CABLE LENGTH: 39" , INPUT SENSITIVITY:  dual

NIST TRACEABLE EQUIPMENT AND STANDARDS USED DURING CALIBRATION

MODEL: - 2929 SERIAL #: 126129 . CAL.DUE: . olnone
. . MISTTRACEABLE SOURCES USED

Squrce Number Isotopé : 4 pi Activity Assay Date : 2 pi Activity

00TC470-0654 Tc99 SS . 17,300 dpm o 06/15/09 10,800 cpm
94TH470-1593 Th230 © 7 16,672dpm ' 05/27/14 7,671 cpm
L7-434 Pu239 18,084 dpm 09/01/14 9,131 cpm
2697-00 Sr90 12,200 dpm 03/01/00 8,530 cpm
PX-726 C14 48,780 dpm 01/21/08 18,660 cpm

Efficiencies from last cal.:

Condition: (® sat O Unsat Pu: [___—j'} Thi;—ti__.'!}_"/:} Sr[;_i

Tcss: 27.28% c14£[ o

| TcNi:|

As Found (AF) Efficiencies:

| sree% | | 3% |

UHVY 'i}éiﬁ’ié'r{“ﬁéléé’sahréé Response |- Pu-239 Source } | Background (CPM): [Tc-99 Source Response |
i [ Nickel (CPM); Response (CPM): f‘ ’ Stainless Steel (CPM): ;
S . i - e !
A Ben |NetEf] Ach. [Bch [NetEff.] Ach. | Boh. [Ach || Boh. |Net Eff.|
Coesorars || T [ errs | 2ia Prase o | s 1| 4771 _l27.21%
| NetAtoB |BtoAXtak: |
¢ Xtalk: <10% |+ <1% i
R U
Pu239 Tc99 Ni Tc99 ss Th-230 Sr90 C-14
AF CPM: ) ! 4771 | 3513 ! Coe312 |
AF 4 pi eff: 22w (| serzs | [ 40s2% | [ 1283% |

i
8% | | 66.77% | )

AF 2 pi eff:

Is as found efficiency within 20% of the efficiency from the last cal? ® Yes (O No(See Remarks)

Note: If the as found data is within 10% of the fast calibration and the B-A Xtalk is <1% and the A-B Xtalk is <10%, then the technician may N/A the plateau section and go
directly to remarks, )

IR 1
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.

CONTAMINATION SURVEY INSTRUMENT DATA SHEET 2 ST
‘ ZNOIHY52 .

Project No: ZO0Y 006 . 05 Detector /,./ _ Metar // N
Site Location/Background Location: . Type: ‘7/ 3 - gq Serial No. “ (Y | Probe Area (em?) Type: , Serial No: l[ < operatin_g Voltage:

AOAD wscicon ANE  AHUT A - Bubg 3 30442 175 7260 M—?& [B8v2
Check Source No: 2 3 ? 3 ~ fﬁ Check Source No: Check Source No: :
Radionuclide: Activity: Date: Radionuclide: Activity: Date: Radionuclide: Activity: Date:

i (P20 dpm| & 6 G

Staft of Shift Background End ot Shitt Background Dafly Source Check Daly Sourse Check MDA” - Scaler Mode
Date {cpmfora ____A'L___ minute count) {cpmfora minute count) (@ ® (dpm)
) ‘; Bat, DK HV OK Initials
Z()V Alpha Beta Alpha Beta
Sourge Em ‘Bource E a B

{epm) {epm)
2 Av, 1 2 3 Av. 1 2 3 Av.

S~ — | ~ - 130y 119] |- — | — 17229 | 13®| 212 2439 v v B
Byl - |- |- z@isgfze] |- [ —|- |- | 222260209 2991 A RS
L/ e el R B 5N PRI T —| = - [~ [2 2% (234 AL vy |

DA o 271+ 485 JBRG, ¥ T

t:tEx_A._
100

e

where MDA = the activity leve! (dpm/100 cm?), BKG,,, = the background count rate for this measurement type (cpm}, t = the measurement duration {min), E = instrument efficiency, and A = probe area {cm?).




I

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.
CONTAMINATION SURVEY INSTRUMENT DATA SHEET

ProjectNo: 2005006, . O Detector Meter
. : . 4393 . . ; .
Site Location/Background Location: Type: . Serial No. Probe Area {cn) Type: Serial No: Operating Voltage:
N O~ mnseaoal MT - wiiury R~ Bak 3| A PR22 8109 JOD L340 287562
Check Source No: l?} ‘1‘8 - ?6 Check Source No: Check Source No:
Rad/ionuclide: Activity: Date: Radienuclide: Activity: Date: Radionuclide: Activity: Date:
[e499 /4,200 B o 90
Start of Shift Background End of Shift Background Daily Source Check Daily Source Check MDA™ ~ Scaler Mode
Date {cpmfora minute count) (epmfora ’ minute count} LY Gl {dpm)
{ Bae. OK HY OK Initials
20\ Alpha Beta alpha Bata somce source
1 2 3 Av, 1 2 3 Av. 1 2 ] Av, 1 2 3 Av, eom = fepm) " : ?
3/ wl -~ |- ~ |23\ |76t (267 — | b | = | o codercTED 34 54 v ./ g
<2 ¢ - -~ —_ o s
Yal =~ | = |~ 2S\13Eze]) | - - |7 23| 220295 3970 V |V 159
Vo 35

%
‘ — ==~ M1 22! 750 | = |— |~ | 247{u9 qu ?é[f}

2.71 + 465 JBKG,, * t

we MDA =
1:E:i
100

where MDA = the activity level (dpr/100 cm?), BKG,,, = the background count rate for this measurement type (cpm), t = the measurement duration {min), E = instrument efficiency, and A = probe area {em?).




-,

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.
CONTAMINATION SURVEY INSTRUMENT DATA SHEET

|

Project No: ‘Z«LDO'S OOl (D S’ Detector Meter
Site Logation/Background Lecation: Type: /e (? Serial No.__ Probe Area’('cmz) Type: Serial No: . Operating Voltage:
AJOAN MasEILoN ~ uTieT Rm- 3 3 {4 PRLS 1796 /5 12 [ 43593 G960
Check Source No: 2,:59] 8 -~ ? 8 Check Source No: Check Source No:
Radionuctlide: Activity: Date: ~ Radionuclide: Activity: Date: Radionuclide: Activity: Date:
7C 99 /7,200 & 699
Start of Shift Background End of Shift Background Daily Source Cheek Daily Source Chegk MDA™ - Sealer Mode
Daw {cpm fora ,.L minute count) (epmfora minute count) {a & (dpm}
» »g Bat, DK HV 0K Initials.
‘ZC)( Alpha Beta Alpha Beta
m | | Em | . ’
1 2 3 Av, 1 2 2 Av, 1 2 3 Av, 1 2 El Av. >
R )
Yol ~ [~ | -~ | sol4o |+ — = -] - ZHod s
Gl — -1~ Tlwlseldo] f—|-1 -] -14]40]y0 2400 A V5B

w MDA =

271 + 465 [BKG,, x t

thxL
100

where MDA = the activity level (dpm/10¢ cm?), BKG,,; = the background count rate for this measurement type (cpm), t = the measurement duration (min), E = instrument efficiency, and A = probe area {cm?).







Appendix 10.6 - Final Status Survey Data and Results




Survey Unit Summary

{IClient Name: NOAA - GLERL It
{IClient No.: 2005006 ||
|[Task No.: 5
"Job Description: FSS for the facility |
site Location (City,State): Muskegon, Michigan
Building Name: Building 3
Floor No: NA
Room ID: 304
Survey Unit No.: SU 3301 and 3302
|ISurvey Unit MARSSIM Classification: 2
lISurvey Unit Dimensions (m2): 25.1
Gross Removable Alpha DCGLw (dpm/100 0
cm2):
Gross Removable Beta DCGLw (dpm/100 370000
cm2):
Gross Alpha DCGLw (dpm/100 cm2): 0
|Gross Beta DCGLw (dpm/100 cm2): 3700000
[Exposure Rate DCGLw (uR/hr @ 1m): 10
IGross Alpha DCGL-EMC (dpm/100 cm2): 0
|IGross Beta DCGL-EMC (dpm/100 cm2): 11000000
|IScan Gross Alpha DCGL-EMC (dpm/100 cm2): 0
||Scan Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
No.
Measurement Units SU Mean SU Max DCGLy Flag| DCGLgyc Flag | Measurement Flag
s
Gross alpha scan dpm/100 cm? 0 0 0
Gross beta scan dpm/100 em? -941 523 217
Stationary gross alpha dpm/100 cm? 0 0 0
Stationary gross beta dpm/100 cm?® 1950 2430 10
Removable gross alpha dpm/100 cm? 0 0 0
Removable gross beta dpm/100 cm? 25 152 10
Exposure rate MicroR/hr 0 0 N.A. 1

|






Instrumentation Information Project No.: 2005006
Survey Unit No.:  SU 3301 and 3302
Scans I T FY7 vy T

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):
Applicable gross beta background (cpm):
Background count time (min):

Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): ion doc
Date of Measurement:
Data acquired by (initials):

Stationary Measurements I 1 T

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Applicable gross alpha material background (dpm/100 cm2)
Applicable gross beta material background: (dpm/100 cm2)

Removable Activity Measurements ! ! !

Meter Model No.:
Meter SN:

Probe Model No.:
Probe SN:

Probe size (cm2): e
Applicable gross alpha background (cpm):
Applicable gross beta background {(cpm):
Background Count time (min):

Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): iondoc - C14
Date of Analysis:

Data Acquired by (initials):

Exposure Rate Measurements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)
Date of Measurement:
Data acquired by (initials):
















Alpha Beta
. . Alpha MDA | Beta MDA
. Beta (cpm | Alpha (cpm | Beta (cpm Activity Activity Alpha Beta Alpha EMC Beta EMC
ta M
Field ID Alpha {epm gross) | o c) net) net) (dpm100 | (dpmioo | (APM100 1 (dpm/100 | o Flag|Activity Flag|  Flag Flag Alpha MDA Flag |  Beta MDA Flag

cm2) cm2)

cm2) | cm2)
30 109 -110 -1477 1501
31 87 -132 -1772 1501
32 109 -110 -1477 1501
33 81 -138 -1852 1501
34 129 -90 -1208 1501
35 131 -88 -1181 1501
36 137 -82 -1101 1501




Stationary Measurement Results

"Proiect No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
. Gross Alpha Gross Beta S-alpha Dup-alpha RPD>100% [Result>BKG| Duplicate
. 1and 3 7
|S““'“y Unit No SU 3301 and 3302 Parameter | (dpm/100cm2) | {(dpmi100em2) activi activity RPD =1} ty=1) | Analysis
[[MARSSIM Class: 2 Mean 1950
"su Area (m2): 25.1 Standard 341
Deviation

Date of Measurement: ot Minimum 1517

Data acquired by y S-beta Dup-beta RPD>100% |Result~BKG| Duplicate
L;;;j;\ Maximum 2430 activity | activity RPD =t} (=1) | Analysis

N 10 |

]
NetBeta [ . . o . [ Alpha [ Bela 4 s | Beta MDA
Field ID Net A:"’,:"ms‘f'm faross |71l m‘:';:‘; fovoas o | oes couﬁ't';')" Beta(gross | Alpha(cpmnet) | Beta (cpm net (:::‘,';'zo (:::"“,';'zo (¢pm100 | (dpmi100 | Alpha Flag | Beta Flag AIP::,EMC Be'F"I:ZMC A'":‘;‘ﬂ'g‘““ B":Ia";m‘
counts) ranntel ema cm2) cm2) tm2)
117 117 1570 3
132 132 1772 3
171 171 2295 3
138 138 1852 3
131 131 1758 3
113 113 1517 3
157 157 2107 3
132 132 1772 3
181 181 2430 3
181 181 2430 3







Exposure Rate Measurement Results

{Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
=) P i
“Survey Unit No.: SU 3301 and 3302 Parameter Exposure Rate S-Exp. Rate| DUPEXP- rep | RPD>100% |Result>BKG) Duplicate
{uR/hr) Rate (y=1) {y=1) Analysis
MARSSIM Class: 2 Mean 0
SU Area (m2): 25.1 Standard #DIV/O!
Deviation
n4/n1/18 Minimum 0

IDate of Measurement:

|Data acquired by Maximum 0
initials):
N 1

Net
Survey Location Gr;:tseli::?::)lre Exposure MDA (uR/hr) DCGL Flag MDA Flag
Rate (uR/hr)
0 13




Survey Unit Summary

|[Client Name: NOAA - GLERL
lIClient No.: 2005006
|ITask No.: 5

FSS for the facility

|gob Description:
Site Location (City,State):

Muskegon, Michigan

|Building Name: Building 3
|[Floor No: NA
Room ID: 305
|Eurvey Unit No.: SU 3303 and 3307
|ISurvey Unit MARSSIM Classification: 2
|Isurvey Unit Dimensions (m2): 82
Gross Removable Alpha DCGLw (dpm/100 0
cm2):
g:'ozs;s Removable Beta DCGLw (dpm/100 370000
Gross Alpha DCGLw (dpm/100 cm2): 0
Gross Beta DCGLw (dpm/100 cm2): 3700000
Exposure Rate DCGLw (uR/hr @ 1m): 10
Gross Alpha DCGL-EMC (dpm/100 cm2): 0
|Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
Scan Gross Alpha DCGL-EMC (dpm/100 cm2): 0
|Scan Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
No.
Measurement Units SU Mean SU Max DCGLy Flag| DCGLgyc Flag Measurement Flag
s
Gross alpha scan dpm/100 cm? 0 0 0
Gross beta scan dpm/100 cm? -1144 742 281
Stationary gross alpha dpm/100 cm? 0 0 0
Stationary gross beta dpm/100 em?® 2393 2710 22
Removable gross alpha dpm/100 cm? 0 0 0
Removable gross beta dpm/100 em? -14 65 8
‘ Exposure rate MicroR/hr 0 0 N.A. 1







Instrumentation Information Project No.: 2005006
Survey Unit No.:  SU 3303 and 3307
Scans 1 i Almdan 1
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):
Applicable gross beta background {cpm):
Background count time (min):

Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): tion doc - Tc99
Date of Measurement:

Data acquired by (initials):

Stationary Measurements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size {cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min}):

Gross alpha instrument efficiency (¢/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Applicable gross alpha material background (dpm/100 cm2)
Applicable gross beta material background: (dpm/100 cm2)

Removable Activity Measurements I J !
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:
Probe size (cm2): e
Applicable gross alpha background (cpm):
Applicable gross beta background (cpm):
Background Count time (min):
Gross alpha instrument efficiency (c¢/d):
Gross beta instrument efficiency (c/d): jon doc - C14
Date of Analysis:
Data Acquired by (initials):

1

Exposure Rate Measurements !

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)
Date of Measurement:
Data acquired by (initials):



















Alpha Beta | \ipha MDA | Beta MDA
Field ID Alpha (cpm gross) B‘;‘fofs‘;m A"”:"e:)c‘"“ B"’t::f)p"‘ (dA;rtrI\‘ll;th (:::"1‘,’:2’0 (dpm/100 | (dpmi100 Acta'i‘t’;‘:lag Acﬁa‘:;amag A"’:fazmc Be:fg”'c Alpha MDA Flag | Beta MDA Flag

cm2) —cm2) cm2) cm2)
25 1783 1705
35 T 1705
B4 513 1705
36 14 1705
59 842 1705
24 342 1705
0 143 1706
22 12 1705
0 571 1705
103 1469 1705
2 599 1705
52 884 1705
A 585 1705
4 200 1705
58 570 1705
51 870 1705




Stationary Measurement Results

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
B Gross Alpha Gross Beta S-alpha Dup-alpha RPD>100% |Result>BKG| Duplicate
. 0
Survey Unit No SU 3303 and 3307 Parameter | (dpmA00cm2) | (dpmi100cm2) activity | _activity RPD ty=1) ty=1) | Analysis
MARSSIM Class: 2 Mean 2393
"su Area (m2): 82.0 Standard 252
Deviation
3/302015 Minimum 1769
. S-beta Dup-beta RPD>100% |Result>BKG| Duplicate
BRT Maximum e activity | _activity RPD ty=1) (y=1) Analysis
N 22

Alpha Beta
Net Beta . N . unshielded i o Alpha MDA | Beta MDA
) hielded L q
Field ID NetAlpha (gross {gross Alpha Beta Alpha Beta (gross Alpha (cpm net) Beta (cpm net) Activity Activity (dpm/100 {dpm/100 | Alpha Flag | Beta Flag Alpha EMC | Beta EMC | Alpha MDA | Beta MDA
counts) (gross counts) | ({gross counts) {gross counts) {dpm/100 (dpm/100 Flag Flag Flag Flag
counts) enuntel cm2) em2)
cm2) cm2)
162 162 2311 3
152 152 2168 3
153 153 2183 3
139 139 1983 3
150 150 2140 3
145 145 2068 3
124 124 1769 3
170 170 2425 3
178 178 2539 3
166 166 2368 3
162 162 2311 3
189 189 2696 3







Exposure Rate Measurement Results

{lProject No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
| 0, i
I[Survey Unit No.: SU 3303 and 3307 Parameter Exposure Rate S-Exp. Rate| DUPEXP- rRpp | RPD>100% |Result>BKG[ Duplicate
(uR/hr) Rate {y=1) (y=1) _Analysis
[MARSSIM Class: 2 Mean 0
|[su Area (m2): 82.0 Standard #DIV/O!
Deviation

|Ipate of Measurement: 04/01/15 Minimum 0
[[Data acquired by (initials): BRT Maximum 0

N 1

Gross Exposure Rate Net
Survey Location (u;lhr) Exposure MDA (uR/hr) DCGL Flag MDA Flag
Rate (uR/hr)
0 13




Survey Unit Summary

[[Client Name: NOAA - GLERL
lIClient No.: 2005006
|ITask No.: 5

ob Description:

FSS for the facility

Site Location (City,State):

Muskegon, Michigan

[Building Name: Building 3
|IFloor No: NA
|Room ID: No/So. Walkway
Survey Unit No.: SU 3304
|ISurvey Unit MARSSIM Classification: 2
|ISurvey Unit Dimensions (m2): 19.5
Gross Removable Alpha DCGLw (dpm/100 0
cm2):
S;o:;s Removable Beta DCGLw (dpm/100 370000
Gross Alpha DCGLw (dpm/100 cm2): 0
|Gross Beta DCGLw (dpm/100 cm2): 3700000
|[Exposure Rate DCGLw (uR/hr @ 1m): 10
|IGross Alpha DCGL-EMC (dpm/100 cm2): 0
|Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
Scan Gross Alpha DCGL-EMC (dpm/100 cm2): 0 .
|Scan Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
No.
Measurement Units SU Mean SU Max DCGLy Flag| DCGLgyc Flag Measurement Flag
s
Gross alpha scan dpm/100 cm? 0 0 0
Gross beta scan dpm/100 cm? -827 174 69
Stationary gross alpha dpm/100 cm? 0 0 0
Stationary gross beta dpm/100 cm? 2070 2295 5
Removable gross alpha dpm/100 cm® 0 0 0
Removable gross beta dpm/100 cm? 14 80 5
Exposure rate MicroR/hr. 0 0 N.A. 1







Instrumentation Information Project No.: 2005006
Survey Unit No.: SU 3304
scans I Almsbmm 1
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:
Probe size {cm2):
Applicable gross alpha background (cpm):
Applicable gross beta background (cpm):
Background count time (min):
Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): ion doc - Tc99
Date of Measurement:
Data acquired by (initials):
l ]
Stationary Measurements ! !
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:
Probe size (cm2):
Applicable gross alpha background (cpm):
Applicable gross beta background (cpm):
Background count time (min):
Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d):
Date of Measurement:
Data acquired by (initials):
Applicable gross alpha material background (dpm/100 cm2)
Applicable gross beta material background: (dpm/100 cm2)
1 1
Removable Activity Measurements ! !
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:
Probe size (cm2): e
Applicable gross alpha background {cpm):
Applicable gross beta background {(cpm):
Background Count time (min):
Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): iondoc - C14

Date of Analysis:

Data Acquired by (initials):

Exposure Rate Measurements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)

Date of Measurement:

Data acquired by (initials):










Stationary Measurement Results

[[Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
_ Gross Alpha Gross Beta S-alpha Dup-alpha RPD>100% |Result>BKG
= 4
"s“"’ey Unit No SU 330 Parameter | (dpmi100cm2) | (dpmi00em2) activity | _activity RPD v=1) tv=1)
|[MARSSIM Class: 2 Mean 2070
Fu Area (m2): 18.5 Standard 133
- . Deviation
Date of Measurement: T Minimum
Data acquired by . S-beta Dup-beta RPD>100% |Result>BKG
A l N Maximum } 2295 H activi activi RPD y=1) y=1)
N 5

A Alpha Béla
Net Beta . B . unsineueu . - Alpha MDA | Beta MDA
y Net Alpha (gross hielded Alpha hielded Beta ! d Alpha Activity Activity Alpha EMC | Beta EMC | Alpha MDA
Field ID counts) (gross {gross counts) | (gross counts) (gross counts) Beta (gross Alpha (cpm net) Beta (cpm net) (dpm/100 (dpmi100 {dpm/100 (dpm/100 | Alpha Flag | Beta Flag Flag Flag Flag
counts) ranunte) cm2) cm2)
£m2) £m2)
150 150 2013 3
145 145 1946 3
171 171 2295 3
151 181 2027 3
154 154 2067 3




Removable Activity Results

J[Project No.: 2005006
SU 3304
2
20
Smears acquired by
initials):
Date of Measurement: Uonaninna w
Smears analyzed by
Field ID Smear No.

Smear
Gross
Counts
(alpha)

Statistical Evaluation of Data

Duplicate Analysis

Parameter Gross Alpha Gross Beta S-alpha Dup-alpha RPD RPD>100% {Result>BKG| Duplicate
(dpm/100 cm2) | (dpm/100cm2) activity activity (y=1) (v=1) Analysis
Mean 14
Standard
Deviation 49
Minimum -36
. S-beta Dup-beta RPD>100% |Result>BKG| Duplicate
Maximum 80 activity activity RPD {y=1) (y=1) Analysis
Median 0
N 5
Smear Alpha Beta
Gross | SmearGross | SmearGross | NetSmear | NetSmear |, ;o | Activity | MDA Alpha | MDA Beta | DCGL Flag | DCGL Flag
Count Rate | Count Rate (cpm | Count Rate | Count Rate
Counts (cpm alpha) beta) (c/m alpha) | (c/m beta) {dpm/100 {dpm/100 {dpm) {(dpm) (alpha) {beta)
(beta) pm alp P cm2 alpha) | cm2 beta)
38 -5 -36 240
54 11 80 240
40 -3 =22 240
43 0 0 240
50 7 51 240




Exposure Rate Measurement Results

[[Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
. Exposure Rate Dup-Exp. RPD>100% |Result>BKG| Duplicate
. - . D
"Survey Unit No SU 3304 Parameter (uR/h) S-Exp. Rate Rate RP (v=1) (v=1) Analvsis
[(MARSSIM Class: 2 Mean 0
"su Area (m2): 19.5 Standard #DIV/O!
Deviation
"Date of Measurement: 04/01115 Minimum 0
I:.)a.ta_ acquired by Maximum 0
initials):
N 1
wives Net
Survey Location Exposure | Exposure MDA (uR/hr) DCGL Flag MDA Flag
mets e-mneTRate (UR/hr)
0 13




Survey Unit Summary

|[Client Name: NOAA - GLERL
lIClient No.: 2005006
|ITask No.: 5

FSS for the facility

"iob Description:
Site Location (City,State):

Muskegon, Michigan

Research Vessel

"Building Name: .
Laurentian
lIFloor No: NA
|[Room ID: Laboratory
|ISurvey Unit No.: SU 3305
lISurvey Unit MARSSIM Classification: 2
[ISurvey Unit Dimensions (m2): 35
Gross Removable Alpha DCGLw (dpm/100 0
cm2):
Sr:‘ozs)s Removable Beta DCGLw (dpm/100 370000
Gross Alpha DCGLw (dpm/100 cm2): 0
Gross Beta DCGLw (dpm/100 cm2): 3700000
| Exposure Rate DCGLw (uR/hr @ 1m): 10
Gross Alpha DCGL-EMC (dpm/100 cm2): 0
|[Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
|[Scan Gross Alpha DCGL-EMC (dpm/100 cm?2): 0
||Scan Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
No.
Measurement Units SU Mean SU Max DCGLy Flag| DCGLgyc Flag Measurement Flag
s
Gross alpha scan dpm/100 cm? 0 0 0
Gross beta scan dpm/100 cm? -1478 -456 248
Stationary gross alpha dpm/100 cm? 0 0 0
Stationary gross beta dpm/100 cm? 1428 1852 13
Removable gross alpha dpm/100 cm? 0 0 0
Removable gross beta dpm/100 cm? 15 116 13
Exposure rate MicroR/hr 0 0 N.A. 1







Instrumentation Information

Project No.: 2005006
Survey Unit No.: SU 3305

Scans

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

] Mnfac ]

tion doc - Tc99

Stationary Measurements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Applicable gross alpha material background (dpm/100 cm2)

Applicable gross beta material background: (dpm/100 cm2)

Removable Activity Measurements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background Count time {min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Analysis:

Data Acquired by (initials):

ion doc - C14

Exposure Rate M irements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)

Date of Measurement:

Data acquired by (initials):

|
IAInt Anliantant in thiec €11 |



















Stationary Measurement Results

"Project No.: 2005008
||5unley Unit No.: SU 3305
|[MARSSIM Class: 2
"su Area (m2): 35.0

Date of Measurement:
Data acquired by

Field ID

Net Alpha (gross

counts)

Net Beta
{gross
counts)

100

90
93
80

102
105
100

124

133
113
116

138

Statistical Evaluation of Data Duplicate Analysis
Parameter Gross Alpha Gross Beta S-alpha Dup-alpha RPD RPD>100% |Resuit-BKG Duplica_te
(dpmi100 cm2) {dpm/{100cm2) activity activity (y=1) {y=1) Analysis
Mean 1428
Standard
Deviation 26
M 1060 S-beta Dup-beta RPD>100% |Result>BKG| Duplicate
Maximum 1852 activity a:ivig RPD o=1) v=1) | Analysis
N 13
unsnielaeq AIT_ah__a B?-G Alpha MDA | Beta MDA
Beta (gross | Alpha (cpmnet) | Beta (cpm net) (:::m':o (::rmt:o (:pml100 (dpm/100 | Alpha Flag | Beta Flag A'p:I’a:Mc Be‘::gmc AIP:LZDA Be‘:lxjm
ot £m2) cm2) cm2) cm2)
100 1342 3
80 1208 3
93 1248 3
90 1208 3
102 1369 3
105 1409 3
100 1342 3
124 1664 3
133 1785 3
113 1517 3
116 1557 3
138 1852 3







Exposure Rate Measurement Results

Project No.: 2005006
Survey Unit No.: SU 3305
|MARSSIM Class: 2
||SU Area (m2): 35.0
[IDate of Measurement: | 01/00/00
Data acquired by

initials):

Survey Location | Exposure

Statistical Evaluation of Data

Duplicate Analysis

Exposure Rate Dup-Exp. RPD>100% |Result>BKG| Duplicate
Parameter (uR/hr) S-Exp. Rate Rate RPD (v=1) (v=1) Analysis
Mean 0
Standard #DIV/O!
Deviation
Minimum 0
Maximum 0
N 1
Net
Exposure MDA (uR/hr) DCGL Flag MDA Flag
Rate (uR/hr)
0 3




Survey Unit Summary

|[Client Name: NOAA - GLERL
liClient No.: 2005006
|[Task No.: 5

FSS for the facility

"gob Description:
Site Location (City,State):

Muskegon, Michigan

|IBuilding Name: Building 3
lIFloor No: NA
|IRoom ID: 302
|ISurvey Unit No.: SU 3306
|ISurvey Unit MARSSIM Classification: 2
{[Survey Unit Dimensions (m2): 30.1
Gross Removable Alpha DCGLw (dpm/100 0
cm2):
S;ozs)s Removable Beta DCGLw (dpm/100 370000
Gross Alpha DCGLw (dpm/100 cm2): 0
Gross Beta DCGLw (dpm/100 cm2): 3700000
|[Exposure Rate DCGLw (uR/hr @ 1m): 10
|IGross Alpha DCGL-EMC (dpm/100 cm2): 0
{iGross Beta DCGL-EMC (dpm/100 cm2): 11000000
|lsScan Gross Alpha DCGL-EMC (dpm/100 cm?2): 0
||Scan Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
No. |
Measurement Units SU Mean SUMax [DCGLy Flagl DCGLgyc Flag | Measuremen Flag
s
Gross alpha scan dpm/100 cm? 0 0 0
Gross beta scan dpm/100 cm? 765 1436 200
Stationary gross alpha __dpm/100 cm® 0 0 0
Stationary gross beta dpm/100 cm? 2001 2537 11
Removable gross alpha dpm/100 cm? 0 0 0
Removable gross beta dpm/100 cm? 12 65 10
‘ Exposure rate MicroR/hr 0 0 N.A. 1







Instrumentation Information Project No.: 2005006

Survey Unit No.: SU 3306
Scans 1 1 Nntoc T
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):
Applicable gross beta background (cpm):
Background count time (min):

Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): ion doc - Tc89
Date of Measurement:
Data acquired by (initials):

Stationary Measurements 1 I |

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross aipha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Applicable gross alpha material background (dpm/100 cm2)
Applicable gross beta material background: (dpm/100 cm2)

Removable Activity Measurements ! ! !
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:
Probe size (cm2): e
Applicable gross alpha background (cpm):
Applicable gross beta background (cpm):
Background Count time (min):
Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): jon doc - C14
Date of Analysis:
Data Acquired by (initials):

Exposure Rate Measurements I I I

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)
Date of Measurement:
Data acquired by (initials):
















Stationary Measurement Results

|[Project No.: 2005006
||Survey Unit No.: SU 3306
|[MARSSIM Class: 2
"su Area (m2):

Date of Measurement:
Data acquired by

Field ID

Net Alpha (gross
counts)

Net Beta
{gross
counts)
189
146
176
129

128

123
170
133

166

=
129

Statistical Evaluation of Data

Duplicate Analysis

Parameter Gross Alpha Gross Beta S-alpha Dup-alpha RPD RPD>100% [Result>BKG
{dpm/100 cm2) {dpm/100cm2) activity activity =1} {y=1)
Mean 2001
Standard
Deviation 307
Minimum 1651
Meaximum 2537 S-beta Dau::i-‘ll)iefa RPD RPI(Z;:I:;O% Res(l.lyl;?KG
N 11
Hlpha Beld 1 MDA | Beta MDA
Alpha {cpm net) | Beta (cpm net) (:::.m'o (:;"'1‘/’1“;’0 (dpmM00 | (dpm/100 | Alpha Flag | Beta Flag “p':a:"'c Be':lai"c A'p:;"a:'m
cm2) m2) cm2) cm2)
189 2537 3
146 1960 3
176 2362 3
129 1732 3
128 1718 3
123 1651 3
170 2282 3
133 1785 3
166 2228 3
151 2027 3
129 1732 3







Exposure Rate Measurement Results

Project No.: 2005006
Survey Unit No.: SU 3306
MARSSIM Class: 2
"SU Area (m2): 30.1
[Ipate of Measurement: 04/01/15
)ata acquired by
initials):
Survey Location Exposure

[ SRPURPRN VTN

Statistical Evaluation of Data

Duplicate Analysis

Exposure Rate Dup-Exp. RPD>100% |Result>BKG| Duplicate
Parameter (uR/hr) S-Exp. Rate Rate RPD (v=1) (v=1) Analysis
Mean 0
Standard #DIV/O!
Deviation
Minimum 0
Maximum 0
N 1
Net
Exposure MDA (uR/hr) DCGL Flag MDA Flag
Rate (uUR/hr)
0 13




Survey Unit Summary

[[Client Name: NOAA - GLERL
lIClient No.: 2005006
|[Task No.: 5

FSS for the facility

Fob Description:
Site Location (City,State):

Muskegon, Michigan

Building Name: Building 3
Floor No: NA
Room ID: 301
|ISurvey Unit No.: SU 3308
|Isurvey Unit MARSSIM Classification: 2
|[Survey Unit Dimensions (m2): 46.8
Gross Removable Alpha DCGLw (dpm/100 0
cm2):
Gross Removable Beta DCGLw (dpm/100 370000
cm2):
Gross Alpha DCGLw (dpm/100 cm2): 0
[IGross Beta DCGLw (dpm/100 cm2): 3700000
"Exposure Rate DCGLw (uR/hr @ 1m): 10
Gross Alpha DCGL-EMC (dpm/100 cm2): 0
|IGross Beta DCGL-EMC (dpmi100 cm2): 11000000
Scan Gross Alpha DCGL-EMC (dpm/100 cm2): 0
|Scan Gross Beta DCGL-EMC {dpm/100 cm2): 11000000
No.
Measurement Units SU Mean SU Max DCGLy, Flag] DCGLgyc Flag | Measurement Flag
s
Gross alpha scan dpm/100 cm? 0 0 0
Gross beta scan dpm/100 cm? -861 300 96
Stationary gross alpha dpm/100 cm? 0 0 0
Stationary gross beta dpm/100 cm? 2506 3024 12
Removable gross alpha dpm/100 cm? 0 0 0
Removable gross beta dpm/100 cm? 18 94 12
‘ Exposure rate MicroR/hr 0 0 N.A. 1







Instrumentation Information

Project No.: 2005006
Survey Unit No.: SU 3308

Scans

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Mntac 1

iion doc - Tc99

Stationary Measurements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Applicable gross alpha material background (dpm/100 cm2)

Applicable gross beta material background: (dpm/100 cm2)

Removable Activity Measurements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background {cpm):

Applicable gross beta background (cpm):

Background Count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Analysis:

Data Acquired by (initials):

ion doc - C14

Exposure Rate Measurements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)

Date of Measurement:

Data acquired by (initials):

—t










Stationary Measurement Results

[[Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
B Gross Alpha Gross Beta S-alpha Dup-alpha RPD>100% |Result>BKG
= su . -
"Survey Unit No 3308 Parameter dpm/100 cm?2) {dpm/100cm2) activity activity RPD (y=1} {y=1}
|MARSSIM Class: 2 Mean 2506
“su Area (m2): 468 Standard 269
Devialion
easurement: 03/31115 Minimum 2068
red by . S-beta Dup-beta RPD>100% |Result-BKG
BRT Maximum 3024 activi RPD (y=1} (v=1)
N 12
Rlpha Beta
Net Beta . N . Unshielded -, o Alpha MDA | Beta MDA
Field ID Net Alpha (gross (aross Shielded Alpha| Shielded Beta Unshielded Alpha Beta (gross Alpha (cpm net) Beta {cpm net) Activity Activity (dpmi100 (dpm100 | Alpha Flag | Beta Fiag Alpha EMC | Beta EMC | Alpha MDA
counts) {gross counts) | (gross counts) (gross counts) (dpm/100 {dpm/100 Flag Flag Flag
counts) sanntel cm2} cm2)
cm2) cm2l
163 163 2325 3
185 185 2639 3
178 178 2539 3
176 176 2511 3
180 180 2568 3
160 190 2710 3
164 164 2340 3
186 186 2653 3
183 183 2611 3
212 212 3024 3
145 145 2068 3
146 146 2083 3







Exposure Rate Measurement Results

fProject No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
. i Exposure Rate Dup-Exp. RPD>100% |Result>BKG| Duplicate
"Survey Unit No.: SU 3308 Parameter (uR/hr) S-Exp. Rate Rate RPD (v=1) (v=1) Analysis
"MARSSIM Class: 2 Mean 0
"su Area (m2): 46.8 Standard #DIV/O!
Deviation
[[Date of Measurement: | 04/01/15 Minimum 0
E.)a.ta. acquired by BRT Maximum 0
|1|mt|als):
N 1
wiuss Net
Survey Location Exposure | Exposure MDA (uR/hr) DCGL Flag MDA Flag
Mata fo.PIL.N m ‘uRIhr)
0 13




Survey Unit Summary

|[Client Name: NOAA - GLERL
liClient No.: 2005006
|[Task No.:

lJob Description:

5
FSS for the facility

Site Location (City,State):

Muskegon, Michigan

|Building Name: Building 3
IFloor No: NA
|IRoom ID: E/W Hallway
|ISurvey Unit No.: SU 3309
|[Survey Unit MARSSIM Classification: 2
{[Survey Unit Dimensions (m2): 20
Gross Removable Alpha DCGLw (dpm/100 0
cmz2):
(CEr:‘ozs)s Removable Beta DCGLw (dpm/100 370000
Gross Alpha DCGLw (dpm/100 cm2): 0
|Gross Beta DCGLw (dpm/100 cm2): 3700000
Exposure Rate DCGLw (uR/hr @ 1m): 10
|Gross Alpha DCGL-EMC (dpm/100 cm2): 0
||Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
{[Scan Gross Alpha DCGL-EMC (dpm/100 cm?2): 0
|[Scan Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
No.
Measurement Units SU Mean SU Max DCGLy Flag] DCGLgyc Flag Measurement Flag
3
Gross alpha scan dpm/100 cm? 0 0 0
Gross beta scan dpm/100 cm? -228 1569 62
Stationary gross alpha dpm/100 cm? 0 0 0
Stationary gross beta dpm/100 cm? 3371 3623 6
Removable gross alpha dpm/100 cm? 0 0 0
Removable gross beta dpm/100 cm? 4 7 2
Exposure rate MicroR/hr 0 0 N.A. 1







Instrumentation Information Project No.: 2005006

Survey Unit No.: SU 3308
Scans I T Nntac T
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):
Applicable gross beta background (cpmj:
Background count time (min):

Gross aipha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): ion doc - Tc99
Date of Measurement:
Data acquired by (initials):

Stationary Measurements I I T

|Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Applicable gross alpha material background (dpm/100 cm2)
Applicable gross beta material background: (dpm/100 cm2)

Removable Activity Measurements I I |
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:
Probe size (cm?2): e
Applicable gross alpha background (cpmy):
Applicable gross beta background (cpm):
Background Count time (min):
Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): ion doc - C14
Date of Analysis:
Data Acquired by (initials):

Exposure Rate Measurements 1 1 T

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)

Date of Measurement:
Data acquired by (initials):










Stationary Measurement Results

|[Project No.: 2005006
"Survey Unit No.: SU 3309
[mARSSIM Class: 2
||SU Area (m2): 20,0
G3/31715
BRT

I Field ID

Net Alpha (gross
counts})

Net Beta

{gross

counts)

242

237
254
211
245
229

Shielded Alpha
(gross counts)

Shielded Beta
{gross counts)

I

Unshielded Afpha
(gross counts)

Statistical Evaluation of Data

Duplicate Analysis

Parameter Gross Alpha Gross Beta S-alpha Dup-alpha RPD RPD>100% |Result>BKG
dpm/100 cm2] {dpm/100cm2) activity activity {y=1) {y=1)
Mean 3371
Standard
Deviation 3
Minimum 3010
. S-beta Dup-beta RPD>100% |Result>BKG
Maximum 3623 activit activi RPD ty=1) ty=1)
N 6
Alpha £)
unsnieigea s o Alpha MDA | Beta MDA
Activity Activity Alpha EMC | Beta EMC | Alpha MDA
Beta {gross Alpha (cpm net) Beta (cpm net) (dpmi100 | (dpmi100 {dpm/100 | (dpm/100 | Alpha Flag | Beta Flag Flag Flag Flag
monntcd cm2) cm2)
cm2) cm2)
242 3452 3
237 3381 3
254 3623 3
211 3010 3
245 3495 3
229 3267 3




Removable Activity Results

’roject No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
. . . Gross Alpha Gross Beta S-alpha Dup-alpha RPD>100% |Result>BKG| Duplicate
survey Unit No.: SU 3309 Parameter | \yomi100 cm2) | (dpm/100em?2) activity | activity RPD (v=1) v=1) Analysis
.NARSSIM Class: 2 Mean 4
. Standard
SU Area (m2): 20 Deviation 5
Date of acquisition: 3/31/15 Minimum 0
Smears acquired by . S-beta Dup-beta RPD>100% |Result>BKG| Duplicate
initials): BRT Maximum 7 activity | activity RPD (y=1) =1) Analysis
Date of Measurement: NaINDIR Median 4
Ils.njgars .analyzed by N 2
Smear Smear Alpha Beta
) Gross Gross | SmearCross | SmearGross | NetSmear | NetSmear |, .. | Activity | MDA Alpha | MDA Beta | DCGL Flag | DCGL Flag
Field ID Smear No. Count Rate | Count Rate (cpm | Count Rate | Count Rate
Counts Counts (cpm alpha) beta) (c/m alpha) | (c/m beta) (dpm/100 (dpm/100 (dpm) (dpm} (alpha) (beta)
(alpha) (beta) p p P cm2 alpha) | cm2 beta)
43 0 0 240
44 1 7 240




Exposure Rate Measurement Results

[lProject No.: 2005006 Statistical Evaluation of Data ( Duplicate Analysis
. . Exposure Rate " Dup-Exp. RPD>100% |Result>BKG| Duplicate
"Survey Unit No.: SU 3309 Parameter (uR/hn) S-Exp. Rate Rate RPD (y=1) (v=1) Analysis
"MARSSIM Class: 2 Mean 0 ]
"su Area (m2): 20.0 Standard #DIV/O!
Deviation
[[Date of Measurement: | 04/01/15 Minimum 0 "
Data acquired by BRT Maximum 0
initials):
N 1
wives Net
Survey Location Exposure | Exposure MDA (uR/hr) DCGL Flag MDA Flag
Mot e-mreTRate (uR/hr)
0 13




Survey Unit Summary

[IClient Name: NOAA - GLERL
|IClient No.: 2005006
|ITask No.: 5
|lVob Description: FSS for the facility
ISite Location (City,State): Muskegon, Michigan
Building Name: Building 3
Floor No: NA
IRoom ID: Bay Area
lISurvey Unit No.: SU 3310
lIsurvey Unit MARSSIM Classification: 2
lIsurvey Unit Dimensions (m2): 69.7
Gross Removable Alpha DCGLw (dpm/100 0
cm2):
S;:)zs)s Removable Beta DCGLw (dpm/100 370000
Gross Alpha DCGLw (dpm/100 cm2): 0
|Gross Beta DCGLw (dpm/100 cm2): 3700000
I_Exposure Rate DCGLw (uR/hr @ 1m): 10
Gross Alpha DCGL-EMC (dpm/100 cm2): 0
||Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
|iScan Gross Alpha DCGL-EMC (dpm/100 cm2): 0
||Scan Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
No.
Measurement Units SU Mean SU Max DCGLy Flag] DCGLgyc Flag Measurement Flag
s
Gross alpha scan dpm/100 cm? 0 0 0
Gross beta scan dpm/100 cm? -9 1732 173
Stationary gross alpha dpm/100 cm? 0 0 0
Stationary gross beta dpm/100 cm? 2811 3154 7
Removable gross alpha dpm/100 cm? 0 0 0
Removable gross beta dpm/100 cm? 21 80 7
Exposure rate MicroR/hr 0 0 N.A. 1







Instrumentation Information Project No.: 2005006

Survey Unit No.: SU 3310
Scans I { Mnatac 1
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):
Applicable gross beta background (cpm).
Background count time (min):

Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): ion doc - Tc99
Date of Measurement:
Data acquired by (initials):

Stationary Measurements 1 [ T

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Applicable gross alpha material background (dpm/100 cm2)
Applicable gross beta material background: (dpm/100 cm2)

Removable Activity **~~~--=~=~=~= - ! ! 1 1
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:
Probe size (cm2):
Applicable gross alpha background (
Applicable gross beta background (c
Background Count time (min):
Gross alpha instrument efficiency (c/
Gross beta instrument efficiency (c/d
Date of Analysis:
Data Acquired by (initials):

Exposure Rate Measurements 1 1 T

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)
Date of Measurement:
Data acquired by (initials):
















Stationary Measurement Results

{[Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
. . Gross Alpha Gross Beta S-alpha Dup-alpha RPD>100% |Result>BKG
fsurvey Unit No. su3sto Parameter | (dpmito0cm2) | (dpmi00cm2) activi activity | "PD (y=1) iv=1)
[IMARSSIM Class: 2 Mean 2811
R Standard
"su Area (m2): 69.7 Poviatio 252
Date of Measurement: T Minimum 2403
s w o
[')a'u? acquired by Maximum 3154 S-beta Dup.-b.eta RPD RPD>_100/a Result>BKG
. activi {y=1} {y=1)
N 7
I Alpha Befa
Net Beta = . unshieldea " . Alpha MDA | Beta MDA
N Net Alpha (gross Shielded Alpha hielded Beta L d Alpha Activity Activity Alpha EMC | Beta EMC | Alpha MDA
Field ID counts) {gross (gross counts) | (gross counts) {gross counts) Beta (gross Alpha {cpm net) Beta (cpm net) (dpm100 (dpmi100 {dpm/100 {dpm/100 | Alpha Flag | Beta Flag Flag Flag Flag
counts) ~annte) cm2) cm2)
cm2) cm2)
205 205 2752 3
201 201 2698 3
201 201 2698 3
179 179 2403 3
235 235 3154 3
219 219 2940 3
226 226 3034 3




Removable Activity Results

JlProject No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
. . Gross Alpha Gross Beta S-alpha Dup-alpha RPD>100% |Result>BKG| Duplicate
Survey Unit No.: SU 3310 Parameter | (4pm/100 cm2)| (dom/100em2) activity | _activity RPD fy=1) (y=1) Analysis
MARSSIM Class: 2 Mean 21
SU Area (m2): 70 Standard 32
Deviation
Date of acquisition: RIRAIE Minimum -14
: : : : .
S_nfgars acquired by Maximum 80 S t?e'ta Dup. bgta RPD RPD>100% |Result>BKG Duphca'te
initials): activity activity (y=1) (y=1) Analysis
Date of Measurement: 1 vamvis u Median 22
S.nfezars :analyzed by N 7
Smear Smear Alpha Beta
. Gross Gross | SmearGross | SmearGross | NetSmear | NetSmear |, i | Activity | MDA Alpha | MDA Beta | DCGL Fiag | DCGL Flag
Field ID Smear No. Count Rate | Count Rate (cpm | Count Rate | Count Rate
Counts Counts (cpm alpha) beta) (c/m alpha) | (c/m beta) (dpm/100 (dpm/100 (dpm) (dpm) (alpha) (beta)
(alpha) (beta) pm alp P cm2 alpha) | cm2 beta)
42 -1 -7 240
46 3 22 240
41 -2 -14 240
43 0 0 240
47 4 29 240
48 5 36 240
54 11 80 240




Exposure Rate Measurement Results

[[Project No.: 2005006 [[ Statistical Evaluation of Data Duplicate Analysis

R . Exposure Rate Dup-Exp. RPD>100% |Result>BKG| Duplicate
"Survey Unit No.: SU 3310 " Parameter (uR/hr) S-Exp. Rate Rate RPD (v=1) v=1) Analvsis
[IMARSSIM Class: 2 ([ Mean 0

IF
"su Area (m2): 69.7 Standard #DIV/O!
Deviation
"Date of Measurement: 04/01/15 Minimum 0
|D{. ata aclq""ed by Maximum 0
initials):
N 1
Ji1uod Net
Survey Location Exposure | Exposure MDA (uR/hr) DCGL Flag MDA Flag
r-es eommeaInate (RIKE
0 13




Survey Unit Summary

|[Client Name: NOAA - GLERL
Client No.: 2005006
Task No.: 5

lJob Description:

FSS for the facility

Site Location (City,State):

Muskegon, Michigan

[Building Name: Building 3
IFloor No: NA
llRoom ID: 303
lISurvey Unit No.: SU 3311
|[Survey Unit MARSSIM Classification: 3
lISurvey Unit Dimensions (m2): 30.1
Gross Removable Alpha DCGLw (dpm/100 0
cm2):
Gross Removable Beta DCGLw (dpm/100 370000
Gross Alpha DCGLw (dpm/100 cm2): 0
Gross Beta DCGLw (dpm/100 cm2) 3700000
1m): 10
Gross Alpha DCGL-EMC (dpm/100 cm2): 0
Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
IScan Gross Alpha DCGL-EMC (dpm/100 cm2): 0
||Scan Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
No.
Measurement Units SU Mean SU Max DCGLy, Flag| DCGLgyc Flag | Measurement Flag
s
Gross alpha scan dpm/100 cm? 0 0 0
Gross beta scan dpm/100 cm? -831 499 42
Stationary gross alpha dpm/100 cm? 0 0 0
Stationary gross beta dpm/100 cm? 2746 3010 4
Removable gross alpha dpm/100 cm? 0 0 0
Removable gross beta dpm/100 cm® -311 -311 1
Exposure rate MicroR/hr 0 0 N.A. 1







Instrumentation Information

Project No.: 2005006
Survey Unit No.: SU 3311

Scans

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background {(cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

[Y2P9N I

iion doc - Tc99

Stationary Measuremenis

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Applicable gross alpha material background (dpm/100 cm2)

Applicable gross beta material background: (dpm/100 cm2)

Removable Activity Measurements

Meter Mode! No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background {(cpm):

Background Count time (min}):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Analysis
Data Acquired by vinuaryy.

iondoc - C14

Exposure Rate Measurements

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)

Date of Measurement:

Data acquired by (initials):







Stationary Measurement Results

{[Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
. R Gross Alpha Gross Beta S-alpha Dup-alpha RPD>100% |[Result>BKG
"s““'ey Unit No.: su3stt Parameter | (dpm00cm2) | (dpmi1oocm2) activity | _activity RPD w=1) ty=1)
" ARSSIM Class: 3 Mean 2746
J Area (m2): 30.1 Standard 200
Deviation
Date of Measurement: 0331115 Minimum 2525
ed by . S-beta Dup-beta RPD>100% |Result>BKG
BRT Maximum 3010 activity activity RPD {y=1) {y=1)
N 4
. Alpha Befa
Net Beta N N . unsnieigea " o Alpha MDA | Beta MDA
Shielded Shielded L I
Field ID NetAlpha (gross {gross Alpha Beta Alpha Beta {gross Alpha {cpm net) Beta {cpm net) Activity Activity (dpm/100 (dpm/100 | Alpha Flag | Beta Flag Alpha EMC | Beta EMC | Alpha MDA
counts) (gross counts) | (gress counts) {gross counts) (dpmv/100 {dpm/100 Flag Flag Flag
counts) rounfe} cm2} cm2)
— _— cm2) £m2)
177 177 2525 3
211 21 3010 3
190 190 2710 3
192 192 2739 3

-— .. Bl Bl B B Bl N N B B B S B R D B B e
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Removable Activity Results

[[Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis
. . Gross Alpha Gross Beta S-alpha Dup-alpha RPD>100% |Result>BKG| Duplicate
IE‘“’EV Unit No.: Su 33t Parameter | (yom/100 cm2) | (dpm/100cm2) activity | activity RPD (y=1) (y=1) Analysis
JIMARSSIM Class: 3 Mean -311
SU Area (m2): 30 Standard #DIV/O!
Deviation
Date of acquisition: Minimum =311
: - - 3 z
S.n}t-?ars acquired by Maximum 31 S l?e.ta Dup. b.eta RPD RPD>100% |Result>BKG Dupllca'te
initials): activity activity {y=1) (y=1) Analysis |
Date of Measurement: Median -311
"S‘n??ars -analyzed by N 1
Smear Smear Alpha Beta
) Gross Gross | SmearGross | SmearGross | NetSmear | NetSmear | | Activity | MDA Alpha | MDA Beta | DCGL Flag | DCGL Fiag
Field ID Smear No. Count Rate | Count Rate (cpm | Count Rate | Count Rate
Counts Counts (cpm alpha) beta) (c/m alpha) | (c/m beta) (dpm/100 {dpm/100 (dpm) (dpm) (alpha) (beta)
(alpha) (beta) P P P cm2 alpha) | cm2 beta)
0 -43 -311 | 240




Exposure Rate Measurement Results

>roject No.: 2005006 Statistical Evaluation of Data Duplicate Analysis

. . . Exposure Rate Dup-Exp. RPD>100% |Result>BKG| Duplicate
. survey Unit No.: SU 3311 Parameter (uR/hn) S-Exp. Rate Rate RPD (v=1) (v=1) Analysis
[MARSSIM Class: 3 Mean 0
"su Area (m2): 30.1 Standard #DIV/O!

Deviation

"Date of Measurement: 04/01/15 Minimum 0
|I?a'ta' acquired by BRT Maximum 0

initials):

N 1
wives Net
Survey Location | Exposure | Exposure MDA (uR/hr) DCGL Flag MDA Flag
Bada ../ m‘uthr)
0 13




Survey Unit Summary

|IClient Name: NOAA - GLERL
|IClient No.: 2005006
|{Task No.: 5

ob Description:

FSS for the facility

Site Location (City,State):

Muskegon, Michigan

Hazmat Storage Building

Building Name:
tFloor No: NA
Room ID: NA
|[Survey Unit No.: SU 3313 and 3314
ISurvey Unit MARSSIM Classification: 2
ISurvey Unit Dimensions (m2): 22.9
Gross Removable Alpha DCGLw (dpm/100 0
cm2):
S':;s)s Removable Beta DCGLw (dpm/100 370000
Gross Alpha DCGLw (dpm/100 cm2): 0
|Gross Beta DCGLwW (dpm/100 cm2): 3700000
Exposure Rate DCGLw (uR/hr @ 1m): 10
Gross Alpha DCGL-EMC (dpm/100 cm2): 0
JIGross Beta DCGL-EMC (dpm/100 cm2): 11000000
Scan Gross Alpha DCGL-EMC (dpm/100 cm2): 0
|Scan Gross Beta DCGL-EMC (dpm/100 cm2): 11000000
No.
Measurement Units SU Mean SU Max DCGLy Flag] DCGLgyc Flag Measurement Flag
s
Gross alpha scan dpm/100 cm® 0 0 0
Gross beta scan dpm/100 cm? -1293 295 422
Stationary gross alpha _dpm/100 cm? 0 0 0
Stationary gross beta dpm/100 cm? 1757 2107 10
Removable gross alpha dpm/100 cm? 0 0 0
Removable gross beta dpm/100 em? 22 94 10
| Exposure rate MicroR/hr. #VALUE! #VALUE! L N.A. 1







Instrumentation Information Project No.: 2005006
Survey Unit No.: SU 3313 and 3314
Scans 1 ! Nntac 1
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:

Probe size (cm2):

Applicable gross alpha background {cpm):
Applicable gross beta background {(cpm):
Background count time (min):

Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): tion doc - Tc99
Date of Measurement:

Data acquired by (initials):

Stationary Measurements ! ! !

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Probe size (cm2):

Applicable gross alpha background (cpm):

Applicable gross beta background (cpm):

Background count time (min):

Gross alpha instrument efficiency (c/d):

Gross beta instrument efficiency (c/d):

Date of Measurement:

Data acquired by (initials):

Applicable gross alpha material background (dpm/100 cm2)
Applicable gross beta material background: (dpm/100 cm2)

Removable Activity Measurements ! 1 i
Meter Model No.:
Meter SN:
Probe Model No.:
Probe SN:
Probe size (cm2): e
Applicable gross alpha background (cpm):
Applicable gross beta background (cpm):
Background Count time (min):
Gross alpha instrument efficiency (c/d):
Gross beta instrument efficiency (c/d): jon doc - C14
Date of Analysis:
Data Acquired by (initials):

1 i 1
Exposure Rate Measurements T Tatast Pallnnénnt in thic 11 ]

Meter Model No.:

Meter SN:

Probe Model No.:

Probe SN:

Background (uR/hr @ 1m)

Date of Measurement:
Data acquired by (initiais):










Alpha Beta T \oha MDA | Beta MDA
. Beta (cpm | Alpha (cpm | Beta {cpm Activil Activi Alpha Beta Alpha EMC Beta EMC
Field ID Alpha (cpm gross) gro(ssl; ? ne:) ° ne(t)p (dpml1t(¥0 (dpml1t(¥0 (dz:;)oo (d'z:;)oo Activi':y Flag|Activity Flag pFIag Flag Alpha MDA Flag Beta MDA Flag
cm2} cm2)

13 138 -84 -1128 1512
14 119 -103 -1383 1512
15 112 -110 -1477 1512
16 123 -99 -1329 1512
17 77 -145 -1946 1512
18 69 -153 -2054 1512
19 100 -122 -1638 1512
20 144 -78 -1047 1512
21 79 -143 -1919 1512
22 126 -96 -1289 1512
23 119 -103 -1383 1512
24 166 -56 -752 1512
25 106 -118 -1557 1512
26 179 -43 -577 1512
27 120 -102 -1369 1512
28 154 -68 -913 1512
29 132 -90 -1208 1512
30 120 -102 -1369 1512
31 128 -94 -1262 1512
32 158 -64 -859 1512
33 189 -33 -443 1512
34 119 -103 -1383 1512
35 140 -82 -1101 1512
3B 112 -110 -1477 1512
37 113 -109 -1463 1512
38 142 -80 -1074 1512
39 147 -75 -1007 1512
40 131 -91 -1221 1512
41 96 -126 -1691 1512
42 106 -116 -1557 1512
43 172 -50 -671 1512
44 107 -115 -1544 1512
45 105 -117 -1570 1512
46 111 -111 -1490 1512
47 187 -35 -470 1512
48 107 -115 -1544 1512
49 100 -122 -1638 1512
50 110 -112 -1503 1512
51 161 -61 -819 1512
52 130 -92 -1235 1512
53 191 -31 -416 1512 ]
54 118 -103 -1383 1512
55 86 -136 -1826 1512
56 95 -127 -1705 e
57 99 -123 -1651 1ole
58 124 98 1315 1512 ]
5¢ 124 -98 -1315 1512
50 B 70 152 2040 1512
61 57 -165 -2215 1512
62 50 -172 -2309 1512
63 128 -94 -1262 1512
64 124 -98 -1315 1512
65 88 -134 -1799 1512
66 130 -92 -1235 1512
67 81 -141 -1893 1512




Alpha Beta 1 sioha MDA | Beta MDA
. Beta (cpm | Alpha {cpm | Beta {cpm Activil Activil Alpha Beta Alpha EMC Beta EMC
Field ID Alpha (cpm gross) gro(ss‘; P ne:) P ne‘t)p (dpmi 1'3’0 (ot 1‘3’0 (dpm/100 | (dpm/100 Acﬁvi':y Flag|Activity Flag pFIag Flag Alpha MDA Flag | Beta MDA Flag

cm? 2) cm2) cm2)

68 134 88 1181 1512
69 119 103 1383 1512
70 162 -60 805 1512
71 143 79 1060 1512
72 119 103 1383 1512
73 125 o7 1302 1512
74 121 101 ~1356 1512
75 115 107 1436 1512
76 87 135 1812 1512
77 122 100 1342 1512
78 130 02 1235 1512
79 123 09 1329 1512
80 131 91 1221 1512
81 122 ~100 1342 1512
82 139 83 1114 1512
83 131 o1 1221 1512
84 121 101 1356 1512
85 137 85 1141 1512
86 112 110 1477 1512
87 143 79 1060 1512
88 113 100 11463 1512
89 98 124 1664 1512
90 121 101 1356 1512
91 129 93 1248 1512
92 136 86 1154 1512
B 93 82 140 1879 1512
B 94 78 144 1933 1512
95 ) 127 95 1275 1512
{ 103 119 1597 1512
1 80 142 1906 1512
| 138 84 1128 1512
| 116 106 1423 1512
Tuu 180 42 564 1512
101 156 66 -886 1512
102 135 87 1168 1512
103 123 99 1329 1512
104 119 103 1383 1512
105 147 75 21007 1512
106 140 82 1101 1512
107 123 99 1329 1512
108 170 52 698 1512
109 125 o7 1302 1512
110 100 122 1638 1512
111 147 75 1007 1512
112 150 72 966 1512
113 173 49 658 1512
114 124 08 1315 1512
115 116 106 1423 1512
116 133 -89 1195 1512
117 159 63 846 1512
118 126 96 1289 1512
119 131 o1 1221 1512
120 138 84 1128 1512
121 123 99 1329 1512
122 110 112 1503 1512




Alpha Beta 1 hipha MDA | Beta MDA
. Beta (cpm | Alpha (cpm | Beta (cpm Activit; Activit; Alpha Beta Alpha EMC Beta EMC
Field ID Alpha (cpm gross) gro‘ss'; P ne{) P ne‘t)" (domit 3’0 dpmit go (dpm/100 | (dpm/100 Activi':y Flag|Activity Flag pFIag Flag Alpha MDA Flag | Beta MDA Flag

cm?2) cm2) cm2) cm2)
123 125 o7 1302 1512
124 141 81 1087 1512
125 112 110 1477 1512
126 129 03 1248 1512
127 191 31 416 1512
128 199 23 -309 1512
129 178 44 591 1512
130 103 119 1597 1512
131 114 -108 1450 1512
132 144 78 1047 1512
133 76 146 1960 1512
134 168 54 725 1512
135 149 73 980 1512
136 110 112 1503 1512
137 153 69 926 1512
138 131 o1 1221 1512
139 136 86 1154 1512
140 92 130 1745 1512
141 86 136 -1826 1512
142 94 128 1718 1512
143 134 88 1181 1512
144 106 116 1557 1512
145 136 86 1154 1512
146 92 130 1745 1512
147 150 72 966 1512
148 134 88 1181 1512
149 134 88 1181 1512

150 93 129 732 1512 [

151 120 -102 1369 1512 I
152 182 40 537 1512
153 177 45 604 1512
154 138 84 1128 1512
155 121 101 1356 1512
156 85 137 1839 1512
157 116 106 1423 1512
158 80 142 ~1906 1512
159 127 95 1275 1512
160 244 22 295 1512
161 170 52 698 1512
162 150 72 966 1512
163 127 95 1275 1512
164 128 94 1262 1512
165 125 o7 1302 1512
166 141 81 1087 1512
167 116 106 1423 1512
18R 110 -112 -1503 1512
1512
170 167 55 738 1512
171 145 77 1034 1512
172 112 110 1477 1512
173 86 136 1826 1512
174 138 84 1128 1512
175 102 30 403 1512
176 156 66 -886 1512
177 156 66 -886 1512




Alpha Set2 1 hipha MDA | Beta MDA

. Beta (cpm | Alpha {cpm | Beta (cpm Activi Activit Alpha Beta Alpha EMC Beta EMC
Field ID Alpha (cpm gross) gm(ss‘; pnef)p ne(t)p ( dpml1t0yo ( dpml1:0 (dpm/100 | (dpm/100 Activi’t’y Flag|Activity Flag pFIag Flag Alpha MDA Flag | Beta MDA Flag

cm2) cm2) cm2) cm2)
178 153 69 -926 1512
179 116 106 1423 1512
180 103 119 1597 1512
181 103 119 1597 1512
182 104 118 1584 1512
183 154 -68 913 1512
184 144 78 1047 1512
185 84 138 1852 1512
186 125 o7 1302 1512
187 £ 171 2295 1512
188 129 03 1248 1512
189 142 80 1074 1512
190 116 106 1423 1512
191 141 81 1087 1512
192 134 88 1181 1512
193 105 117 1570 1512
194 127 95 1275 1512
195 % 126 -1691 1512
196 82 -140 1879 1512
197 132 -90 1208 1512
100 143 79 1060 1512
- 148 74 -993 1512
200 68 913 1512
201 10U 72 -966 1512
202 168 54 725 1512
2 144 78 1047 1512
204 128 04 1262 1512
205 150 72 966 1512
206 115 107 1436 1512
207 164 58 779 1512
208 176 46 617 1512
209 172 50 671 1512 .
210 106 116 1557 1512
211 102 120 1611 1512
212 83 139 1866 1512
213 106 116 1557 1512
214 102 120 1611 1512
215 86 136 1826 1512
216 106 116 1557 1512
217 133 89 1195 1512
218 128 94 1262 1512
219 146 76 -1020 1512
220 192 30 403 1512
221 183 39 523 1512
222 159 63 846 1512
223 116 -106 1423 1512
224 194 28 376 1512
225 147 75 1007 1512
226 108 114 1530 1512
227 100 122 1638 1512
228 116 106 1423 1512
229 124 98 1315 1512
230 133 89 1195 1512
231 167 55 738 1512
232 124 98 1315 1512




[ Alpha T Beta T/ "upa | Beta MDA
. Beta (cpm | Alpha (cpm | Beta (cpm Activil Activil Alpha Beta Alpha EMC Beta EMC
Field ID Alpha (cpm gross) gm‘ss‘; P ne:) P ne(t)p (o 1th (! 1%’0 (dpm/100 | (dpmi100 Acﬁv'i':y Flag| Activity Fiag pFIag Flag Alpha MDA Flag | Beta MDA Flag
em2) cm? cm2) cm2)
233 84 138 1852 1512
234 106 116 1557 1512
235 %8 124 1664 1512
236 187 35 470 1512
237 154 68 013 1512
238 156 66 886 1512
- an 02 1235 1512
. - 129 1732 1512
241 137 85 141 1512
242 76 146 ~1960 1512
243 103 119 1597 1512
244 132 90 1208 1512
245 121 101 1356 1512
248 17 105 ~1409 1512
247 98 124 1664 1512
248 93 129 1732 1512
249 98 124 1664 1512
250 77 145 1946 1512
251 158 64 -859 1512
252 122 ~100 1342 1512
263 93 120 1732 1512
254 129 03 1248 1512
255 122 100 1342 1512
256 107 115 1544 1512
257 103 119 1507 1512
258 154 68 913 1512
259 178 24 591 1512
260 150 72 966 1512
261 97 125 1678 1512
262 101 121 1624 1512
263 124 o8 1315 1512
264 %9 123 1651 1512
265 105 17 1570 1512
266 83 139 1866 1512
267 89 133 1785 1512
268 167 55 738 1512
269 116 106 1423 1512
270 84 138 1852 1512
271 99 123 1651 1512
272 124 ~ “315 1512
273 123 _— -329 1512
274 115 107 1436 1512
275 144 78 1047 1512
276 148 74 993 1512
277 114 -108 EE 1512
nTo 127 R - 1519
280 116 106 1423 1512
281 17 105 1409 1512
282 87 135 1812 1512
283 150 72 966 1512
284 130 02 1235 1512
285 106 116 1557 1512
286 102 120 1611 1512
287 114 _108 1450 1512




Alpna Beta T )\ oha MDA | Beta MDA
Field ID Alpha (cpm gross) BZ‘:O‘:S’;’“ A'p':’et(;p’“ Be‘:e‘t‘;”'“ (Q,f,‘,',ﬁté’o (:;:17":‘:0 (dpm/100 | (dpmi100 Act:“l'i’t’;‘:hg Acﬁaf;amg A""F‘IZSMC BetF“Ia'ZMC Alpha MDA Flag | Beta MDA Flag

cm2) cm2) cm2) cm2)
288 86 136 1826 1512
289 98 124 1664 1512
290 9% 27 1705 512
291 92 130 1745 1512
292 120 102 1369 1512
293 61 RTY 2161 1512
294 81 RYY 1893 1512
295 ‘ 103 19 1597 1512
296 143 79 1060 512
297 136 36 1154 1512
298 % 124 1664 1512
299 107 115 1544 1512
300 128 o4 1262 1512
301 175 a7 31 1512
302 105 7 1570 1512
303 180 2 564 1512
304 145 77 1034 1512
305 151 71 953 1512
306 120 102 1369 1512
307 9% 126 1691 1512
308 7 105 21400 512 — —
309 95 BT 1705 1512
310 83 139 1866 512
311 123 09 1329 1512
312 140 2 101 1512
313 139 3 1114 1512
314 150 72 966 512
315 142 80 1074 1512
316 17 105 1409 1512
317 %0 132 772 1512
318 93 129 732 1512
319 136 86 1154 1512
320 184 38 510 1512
321 127 95 275 1512
322 107 15 544 1512
323 123 99 1329 1512
324 114 108 1450 1512
325 18 104 1396 1512
326 1 ETE 1490 1512
327 120 102 1369 1512
328 146 76 1020 512
329 124 58 1315 1512
330 196 26 349 1512
331 143 79 21060 512
332 174 28 644 1512
333 106 116 1557 1512
334 124 98 315 1512

Note: SU 3313 scan data cut short due to instrument manfunction. Instrument re-set and scanning continued under header SU 3314









Exposure Rate Measurement Results

[[Project No.: 2005006

Statistical Evaluation of Data

Duplicate Analysis

-] 0, i
"Survey Unit No.: SU 3313 and 3314 Parameter Exposure Rate S-Exp. Rate| DUP-EXP- rRpp | RPD>100% |Result>BKG| Duplicate
(uR/hr) Rate (v=1) (y=1) Analysis
[mARSSIM Class: 2 Mean #VALUE!
"su Area (m2): 22.9 Standard #VALUE!
Deviation
"Date of Measurement: 01/00/00 Minimum #VALUE!
Data acquired by Maximum #VALUE!
initials):
N 1
Gross Exposure Net
Survey Location Rate (upRIhr) Exposure MDA (uR/hr) DCGL Flag MDA Flag
Rate (uR/hr)
#VALUE! 3




Appendix 10.7 - Certificates of Analysis
















Appendix 10.8 - Representative Photographs












6/15/2015 UPS CampusShip: Shipment Label
UPS CampusShip: View/Print Label

1. Ensure there are no other shipping or tracking labels attached to your package. Select the
Print button on the print dialog box that appears. Note: If your browser does not support this function
select Print from the File menu to print the label.

2. Fold the printed label at the solid line below. Place the label in a UPS Shipping Pouch. If you
do not have a pouch, affix the folded label using clear plastic shipping tape over the entire label.

3. GETTING YOUR SHIPMENT TO UPS
UPS locations include the UPS Store®, UPS drop boxes, UPS customer centers, authorized
retail outlets and UPS drivers.
Schedule a same day or future day Pickup to have a UPS driver pickup all your CampusShip
packages.
Hand the package to any UPS driver in your area.
Take your package to any location of The UPS Store®, UPS Drop Box, UPS Customer Center, UPS
Alliances (Office Depot® or Staples®) or Authorized Shipping Outlet near you. Items sent via UPS
Return Services(SM) (including via Ground) are also accepted at Drop Boxes. To find the location
nearest you, please visit the Resources area of CampusShip and select UPS Locations.

Customers with a Daily Pickup
Your driver will pickup your shipment(s) as usual.
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UPS NEXT DAY AIR SAVER

TRACKING #: 1Z W81 V14 13 9744 9325
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