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CERTIFICATE OF DISPOSITION OF MATERIALS 

PLEASE READ THESE INSTRUCTIONS BEFORE COMPLETING NRC FORM 314. 

Subpart E of 1 O 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, Item 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 1 O CFR 20.1003. 

FILE CERTIFICATES AS FOLLOWS: 

IF YOU ARE LOCATED IN: 

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

LICENSING ASSISTANT SECTION 
NUCLEAR MATERIALS SAFETY BRANCH 
U.S. NUCLEAR REGULATORY COMMISSION, REGION I 
2100 RENAISSANCE BOULEVARD, SUITE 100 
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 Ill 
2443 WARRENVILLE ROAD, SUITE 210 
LISLE, IL 60532-4352 

IF YOU ARE LOCATED IN: 

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: 

MATERIAL RADIATION PROTECTION SECTION 
U.S. NUCLEAR REGULATORY COMMISSION , REGION IV 
1600 E. LAMAR BOULEVARD 
ARLINGTON , TX 76011-4511 
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1 INTRODUCTION 

1.1 Purpose 
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The Lake Michigan Field Station,(herein referred to as LMFS), and RIV 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 RIV Laurentian from the 
listing of restricted areas 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-IBM) 
to assist in this task. 1 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 RIV 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 RIV 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 RIV 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 RIV 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 

1 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 . 

..... .,_ ..... _ .. .a __ ... . _ ·--.:-
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provided for a lease, whereby GLERL assumed responsibility forthe vessel's operation, maintenance, 
and scheduling of ship time. The RIV 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 off site for disposal at a licensed facility. The experimental waste water was disposed ofinto 
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 licensedradioactivityceased at LMFS and the RIV 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 4 73 m2

). 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 m2

) and are thus 
subject to the final status survey. The wet laboratory in the RIV 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 RIV 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 (ft2). 

1.4 Contaminant Identification 
The LMFS and RIV Laurentian were licensed to use a variety ofradioactive 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. 
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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 areas listed in Table 8.1 were surveyed by the RSO or 
the Deputy RSO in accordance with the conditions of their license.2

•
3 

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 area 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 HAZMA T storage building performed 
on September 30, 2014, revealed no removable gross beta activity, with a measurement detection 
limit ofless than 10 dpm/100cm2

• Direct scans for beta radiation were performed using a calibrated, 
gas flow proportional counter with a sensitive area of approximately 100 cm2

, again revealed no 
detectable fixed activity above a detection level of about 33 dpm/100cm2

, at a scan rate of 
approximately two inches per second.4 

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, ofBMT. The survey team was directed by Mr. Bill Thomas, CHP, CIH, of Plexus-IBM, and 
included Mr. Steve Baker from Plexus-IBM. Carol Berger, CHP, FHPS, also of Plexus-IBM, 
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.5 The Plan, RSP-116, was reviewed by the RSO before the work was 
initiated, and is included herein as Appendix 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 21-16544-0 I, Condition 22, Requirements of the Radiation Protection Program 

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

5 Integrated Environmental Management, "Final Status Surveys at the Great Lakes Research Laboratory", RSP-116 , 
March 25, 2015 . 
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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. 
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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 (2 5 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 ofresidual 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). As described in NUREG 1575, the Multi-agency Radiation Survey and Site Investigation 
Manual (MARS SIM), if the level ofresidual radioactivity in any of the survey units is less than the 
screening criteria, then they may be released for unrestricted use. 6 

The Alternative Simplified Method specified in NUREG 17 57, 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. 7 

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 RIV 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 

6 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 I , September, 2006. 
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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. 8 

As described in Section 1.4, above, the source term atthe LMFS facility includes C-14 andH-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. 

8 NURE G 1757 , Volume 2, Appendix B . 
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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 RIV 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-IBM. 

3.1.2 Identify the Decision 
The principal study question for the final status survey is as follows: Can the LMFS facility and the 
RIV Laurentian, be released for unrestricted use by demonstrating compliance with applicable 
release criteria and using the MARSSIM-recommended methodologies? If 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 LMFS and the RIV 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: 

..... ..-l .. , ___ ... _ ... ,_ 
,,.,,,,, c-·~ 
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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 RIV 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.e., direct, smear, etc.) for building 
and equipment surfaces, sinks, etc. necessary to meet the MARS SIM 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 RIV Laurentian, can be released for unrestricted use. 

It is important to note that the use of radionuclides at the LMFS and on the RIV 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 ofhistorical laboratory uses at the LMFS facility and the RIV 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 oflicensed 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 area 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 ofbackground.9 The RSO confirmed the types of materials and 

9 Personal conversation with Kim Kulpanowski , GLERL RSO and Bill Thomas, Plexus-IEM , March 31 , 2015 . 
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methods of storage with the facility management in 2012. 10 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 RIV 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 RIV 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 DCGLEMc 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. 

10 Email with Gary Fahnenstiel , LMFS and Kim Kulpanowski , NOAA RSO , May 16, 2012 . 
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3.2 Survey Design 
The Alternative Simplified Method outlined in NUREG-17 57 is applicable to the LMFS facility and 
the RIV 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 ofNUREG-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 cm2 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 RIV Laurentian were less than 100 m2 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 ofbeing 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 ofresidual 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 RIV 
Laurentian. Therefore, these data can be used to justify a determination that the surveyed locations 
are eligible for release for unrestricted use. 
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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 units included scanning at least 10 percent of the area and 
at least 5 static measurements. One 100 cm2 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/100cm2

• 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 cm2 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 DCG4Mc· If this 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 DCG4Mc· 
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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 (a) and Type II(~) 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

0
) will be treated like a baseline condition. 

As specified in MARSSIM, H
0 

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 (a) 
and Type II (~) 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.11 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. 12 Therefore these values, shown in Table 8.4, were 
applicable to the data acquired. 

11 U.S. Nuclear Regulatory Commission, Multi-agency Radiation Survey and Site Investigation Manual, NUREG-1575 , 
Revision I, 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 I, September, 2006. 
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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 ANSI N323, ANSI N42.17 A and Plexus-IBM'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. 
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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. 13 Nominal detection sensitivities were calculated using the guidance in NUREG-1507. 
From there, instruments were selected to achieve detection sensitivities ofless than the DCGLw for 
direct, static measurements and less than the DCG4Mc for scan surveys. 

The required MD As for direct measurements, surface scanning and removable activity measurements 
were set based on detection sensitivity. Since the MD As 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: 

MDA 
Ex~ 

100 

where MDA =Minimum detectable activity ( dpm/100 cm2
), Rb= Background count rate ( CIJm), tb 

=Background count time (minutes), t. =Sample count time (minutes), A= Detector area ( cm2
), and 

E = Detector efficiency (counts/disintegration). 

13 U.S . Nuclear Regulatory Commission, "Minimum Detectable Concentrations with Typical Radiation Survey 
Instruments for Variou s Contaminants and Field Conditions' ', NUREG/CR-1507, December, 1997 . 
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The equation that was used for calculating the MDA for beta scans (MDAscAN) is: 

d 1 x .jii; x 
6? 

I 
MDASCAN = ---------

E, x Es x {jj x _A_ 
100 

where MDA =Minimum detectable activity(dpm/100 cm2
), d' =Decision error assumed to be 3.28 

for a =0.05 and ~=0.95, I= Observation counting interval (scan speed divided by detector width), 
bi = Background count per observation interval, Ei = Detector efficiency, Es = Surface efficiency 
(assumed to be 0.5 for beta measurements), p =Surveyor efficiency (Assumed to be 0.5), and A= 
Detector area (cm2

).
14

•
15 Appendix 10.5 shows the various instrument parameters. 

14 IS0-7503 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. 

15 International Organization for Standardization (ISO), "Evaluation of Surface Contamination", ISO 7503, 1988. 
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5 DATA EVALUATION 
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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 DCGLw. 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: 

+ + .... < 1 

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. 16 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. 

16 Data that were input to spreadsheets were also reviewed by Plexus-IEM 's Quality Assurance Officer for transcription 
errors. 
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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 ofall corrections made to the data. All electronic databases were 
backed up daily. 

lo.kV ..... IA"""'- ·"-... 1"' , ,....,.,c_ ., 
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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 MARS SIM 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. 
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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 
ofH-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 RN Laurentian (Class 2) 
The laboratory in the RJV 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. 
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A final status survey of the LMFS's facility in Muskegon, Michigan and the RIV 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 RIV Laurentian were set to be equivalent to the USNRC's 
conservatively-derived screening values in NUREG-17 57, an analysis to demonstrate the resulting 
dose potential is ALARA is not required. Therefore, the LMFS facility and the RIV Laurentian are 
considered eligible for release for unrestricted use. 
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Table 8.1 - Survey Units and Area Classifications 

Room Numbers Area Classification Area Dimensions 
(footprint - m2

) 

301 2 38 

302 2 38 

303 3 30 

304 2 38 

305 2 76 

Bay Area 3 38 

Hallways in Building 3 3 19 

Hazmat Storage Building 2 8 

R/V Laurentian 2 19 

Other Rooms Identified by the RSO 3 Variable 
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Table 8.2 - Radionuclides Authorized for Use at LMFS 

Radionuclide Chemical form 
Maximum Authorized Quantity 

(m illicu ries) 

Antimony-125 Any 2 

Cadmium-109 Any 2 

Calcium-45 Any 5 

Carbon-14 Any 99 

Cerium-139 Any 2 

Cerium-141 Any 2 

Cerium-144 Any 2 

Cesium-134 Any 2 

Cesium-137 Any 11 

Chlorine-36 Any 5 

Chromium-51 Any 2 

Cobalt-60 Any 2 

Hydrogen-3 Any 500 

Iodine-129 Any I 

Iron-59 Any 2 

Iron-65 Any 10 

Manganese-54 Any 2 

Mercury-203 Any 2 

Phosphorous-32 Any 10 

Phosphorus-33 Any 50 

Polonium-209 Any I 0 microcuries 

Polonium-210 Any 2 

Scandium-46 Any 2 

Selenium-75 Any 2 

Silver-I I Om Any 2 

Sodium-22 Any 2 

Strontium-85 Any 2 

Sulphur-35 Any 50 

Tin-113 Any I 

Zinc-65 Any 2 
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Table 8.3 - DCGLs and Action Levels for Building Surfaces 

Radionuclide Emission DCGL 
(dpm/100 cm 2

) 

H-3 p 120,000 ,000 

C-14 p 3,700 ,000 

Gross Beta (I 9% 
efficiency assumption p 703 ,000 cpm/1 00 cm 2 above 

including backscatter and background , based on C- 14 
2-n geometry) 

Action Level 
(50% of DCGL) 

60 ,000 ,000 

1,8 50,000 

351 ,000 cpm/1 00 cm2 

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

Radionuclide Emission DCGL EMC 
(dpm/100 cm2

) (dpm/l 00 cm2
) 

H-3 p 120,000,000 360 ,000 ,000 

C-14 p 3,700,000 11,100,000 
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Table 8.5 - Scan and Stationary Measurement Results Summary 

Survey Type 
Room of Unit Survey Mean 

Scan -861 

301 3308 Station 2,506 
ary 

Scan -763 

302 3306 Station 2,001 
ary 

Scan -831 

303 3311 Station 2,745 
ary 

Scan -941 

304 3301/33 
02 Station 1,950 

ary 

Scan -1 ,144 

305 3303/33 
07 Station 2,393 

ary 

Scan -9 

Bay area 3310 Station 2,811 
ary 

Scan -827 

Hallways 3304 Station 2,070 
ary 

Scan -228 

Hallways 3309 Station 3,371 
ary 

Hazmat Scan -1,293 

Storage 3313/33 

Building 14 Station 1,757 
ary 

Scan -1 ,478 
RIV 3305 Laurentian Station 1,428 

ary 

BetaDCGL 3.76'10 

Results (dpm/lOOcm') 

SD Max MDC 

489 300 1,667 

269 3,024 1,029 

457 1,436 1,477 

307 2,537 912 

475 499 1,667 

200 3,010 1,029 

498 523 1,501 

341 2,430 927 

506 742 1,705 

252 2,710 1,052 

486 1,732 1,477 

252 3,154 912 

431 174 1,501 

133 2,295 927 

593 1,569 1,667 

213 3,623 1,029 

381 295 1,512 

201 2,107 933 

384 -456 1,477 

236 1,852 912 

Number of Eligible for 
Measurem Release? 

en ts (YIN) 

96 

12 
y 

200 

II 
y 

42 

4 
y 

217 

10 
y 

28 1 

22 
y 

173 

7 
y 

69 

5 
y 

62 

6 
y 

422 

10 
y 

248 

13 
y 
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Table 8.6 - Removable Contamination Survey Results 

Results ( dpm/lOOcm') Eligible for 
Room Survey Unit Release? (YIN) 

Mean SD Max MDA 

301 3308 18 52 94 240 y 

302 3306 12 35 65 240 y 

304 3301 /3302 25 60 152 240 y 

305 3303/3307 -14 59 65 240 y 

Bay area 3310 21 32 80 240 y 

Hallway 3304 14 49 80 240 y 

Hallway 3309 4 5 7 240 y 

Hazmat Storage 3313/3314 22 58 94 240 y 
Building 

RIV Laurentian 3305 15 47 116 240 y 

BetaDCGL 3.7xl0' 
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Table 8. 7 - Removable Tritium Survey Results 

Results (dpm/lOOcm') Eligible for 
Room Sample Number Release? (YIN) 

Mean SD Max MDA 

302 07,08 23 II 30 50 y 

304 04, 05 , 06 33 12 46 50 y 

305 02,03 12 10 19 50 y 

Bay area 09 46 -- 46 50 y 

Hazmat Storage IO 55 -- 55 50 y 
Building 

RN Laurentian 01 3 -- 3 50 y 

Tritium DCGL l.2x I 08 

Note : These samples were counted using a calibrated liquid scintillation counter and reported by RSO, Inc, on April 9, 
2015, Lab Work Order 2015-24 7. The certificate of analysis is provided in Appendix I 0.7 of this report. 
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Figure 9.1 - Floor Plan of the LMFS Buildings 
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BILLY R. THOMAS 

Introduction 

Credentials 

Certifications, 
Registrations 
and Licenses 

Experience 

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. 
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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, Illinois. 
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 



Professional 
Memberships 

Appointments 
and Awards 

Project 
Experience 

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 ofradioactive 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/ AIHA Z88 Standard, Respiratory Protection, 
2010-Present. 

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

Directorofthe 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. 
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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-Ionizing 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 forthe USA CE Omaha District (Rapid Response II) included 
the development of program procedures and policies to work on multiple USACE projects. 
Developed SSHP for specific Rapid projects, including work at Joliet, Illinois, Ames, Iowa 
and Des Moines, Iowa. 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 project employees 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 Kl 
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 
forthe USA CE 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 
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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, Iowa. 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 facil ities 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 Yl2 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 ofuranium in the soil surrounding the Fernald Feed Materials Production 
Center' s manufacturing facility . This work was performed forthe 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 I. 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 ultimate disposal by the USDOE. Drums ofremote 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. 
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STEVEN J. BAKER 

Introduction 

Credentials 

Certifications, 
Registrations 
and Licenses 

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. 



Experience 

Top Secret/Special Compartmentalized Information (SCI) clearance 
issued by the U.S. Defense Industrial Security Clearance Office (DISCO), 
Special Background Investigation (SBI), issued I 5 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 -
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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 (USA COE) Districts. 

1990-1994 
Regu,/atory 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 



Professional 
Memberships 

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 (PT ADB) and Tactical Terrain Analysis Data Base 
(TT ADB) 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. 
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Awards 

Project 

Experience 

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



CAROL D. BERGER 

Introduction 

Credentials 

Certifications, 
Registrations 
and Licenses 

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-31-281-0 I. 

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). 
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Experience 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 
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 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 



Professional 
Memberships 

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 (ANSI NI 3.39) 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). 
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Publications 

Awards 

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 ofHealth 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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This Radiation Safety Procedure (RSP) is intended for use in implementing the requirements of the final 

I 
I 
I 
I 

status survey at the Great Lakes Environmental Research Laboratory (GLERL), operated by the National I 
Oceanic and Atmospheric Administration (NOAA) in Muskegon, Michigan. 

2 

3 

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 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-002, 
"Definitions". 

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

Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-008, 
"Instrumentation". 

Integrated Environmental Management, Inc. , Radiation Safety Procedure No. RSP-009, 
"Contamination Control". 

Integrated Environmental Management, Inc. , Radiation Safety Procedure No. RSP-018, 
"Surveillance". 

Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-020, "Tailgate 
Safety Training". 

Integrated Environmental Management, Inc. , Radiation Safety Procedure No. RSP-026, "Sample 
Collection". 

Integrated Environmental Management, Inc., Standard Operating Procedure No. SOP-013, "Field 
Project Management". 

Integrated Environmental Management, Inc., Radiation Safety Procedure No. RSP-039, "Operation 
of the Ludlum Model 2360 Scaler/ratemeter Data Logger". 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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By: 
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4 

5 

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. 

DEFINITIONS 

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

PROCEDURE 

5.1 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 

5.1.2.2 

5.1.2.3 

5.1.2.4 

5.1.2.5 

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

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

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

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

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 cal ibrated 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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5.1.3.4 Maintain a controlled copy of this procedure in the field forthe duration of the 
on-site effort. 

5.1 .3.5 Notify the Project Manager if revisions to this procedure are necessary. 

Measurement Criteria 

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

Note: 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, 2006). 

5.2.2 The following are the release criteria for the project: 

Radionucl ide of Concern 
Total (i.e., fixed plus removable) Removable Reference 

(dpm/100 cm2) (dpm/100 cm2) 

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/100cm2 of beta activity. 

5.2.4 The elevated measurement criterion (DCGLEMc) is 11, 100,000 dpm/100cm2 of total (fixed 
plus removable) beta activity. 

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

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

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

5.2.5.2 Removable alpha and beta activity (limits applied independently) are less 
than 200 disintegrations per minute (dpm) per 100 square centimeters 
(USNRC, 1974); 
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5.2.5.3 

5.2.5.4 

Equipment/material release from the restricted areas shall require approval 
by the NOAA RSO; and 

The radiological status of all equipment and materials shall be documented 
as required in RSP-009. 

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) Ludlum Model 2224 Scaler, Ratemeter (or Scans or stationary counts for total gross beta 
equivalent) activity 

Ludlum Model 44-116 Beta Detector (100 cm2) Ludlum Model 2360 Scaler, Ratemeter, Data Scans or stationary counts for total gross beta 
Logger activity 

Ludlum Model 43-93 or 43-89 Alpha/Beta Ludlum Model 2224 Scaler, Ratemeter (or Scans or stationary counts for total gross beta 
Phoswich (105 cm2) equivalent) activity 

Ludlum Model 43-68 Alpha/Beta Proportional Ludlum Model 2224 Scaler, Ratemeter (or Stationary counts for total gross beta activity 
Counter (100 cm2) equivalent) 

Ludlum Model 239-1F Alpha/Beta Proportional Ludlum Model 2360 Scaler, Ratemeter, Data Scans for total gross beta activity 
Counter (floor monitor) Logger 

Liquid Scintillation Counter n.a. Removable activity (smear counting) 

Ludlum Model 43-10-1 Ludlum 2929 Dual Channel Scaler Removable activity (smear counting) 

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". 

5.4 

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: 

5.4.1 .1 Assure constancy in instrument response; 

5.4.1.2 Verify the detector is operating properly; 
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5.4.1 .3 

5.4.1.4 

5.4.1 .5 

5.4.1.6 

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. 

5.4.2 Check Sources 

5.4.2.1 

5.4.2.2 

5.4.2.3 

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. 

5.4.2.4 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 

5.4.3.2 

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 Mobilization 

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 All field personnel shall : 

5.5.2.1 Participate in a readiness review lead by the Project Manager in advance of 
mobilizing to the site. 
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5.5.2.2 

5.5.2.3 

5.5.2.4 

Receive radiation safety training as required in RSP-007. 

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

Participate in a daily safety briefing as required in RSP-020, with 
documentation maintained by the Project Manager. 

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. 

5.6.1.2 Marking of numbers, survey items and measurement locations on surfaces. 

Caution: Do not mark stationary measurement locations in the exact spot 
where the measurements are to be performed. Chalk or paint markings will 
interfere with data acquisition. 

5.6.2 

5.6.3 

5.6.1.3 Stationary measurements 

5.6.1.4 Contamination survey measurements (smear collection) 

5.6.1.5 Quality control measurements (duplicate or biased) 

5.6.1 .6 Smear counting. 

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

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 

5.6.5.4 

5.6.5.5 

5.6.5.6 

Conduct one total radioactivity measurement inside of the sink (if present); 

Scan 100% of the floor of each hood (if present) ; 

Conduct at least ten (10) total radioactivity measurement within the 
aforementioned scan area; and 

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; 

5.6.5.7.3 On the floor in front of each hood; 

5.6.5.7.4 On the hood deck; and 

5.6.5.7.5 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 

5.6.6.2 

5.6.6.3 

Scan 10% of the floor area; 

Conduct at least three total radioactivity measurement within the 
aforementioned scan area; and 

Conduct at least three smears within the aforementioned scan area. 

5.7 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 (s 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. 

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 

5.8.5.2 

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

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

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 

5.9.2 .2 Once every 1 O smears. 

5.9.3 Smears shall be analyzed via a calibrated, gross beta scintillator or a liquid scintillation 
counter. 
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I 
I 
I 

5.9.4 Smear data shall be reviewed for the presence of contamination. The room number shall I 
be listed. 

5.10 Evaluating Inaccessible Areas I 
Note: An inaccessible area is one that is too small to permit access 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. 

I 
I 

5.11 Photographs 
I 

5.11.1 If so authorized, photographs shall be made to assist in documenting on-site activities and I 
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. 

I 
I 

5.12 End of Day Activities I 
5.12.1 Check all mylar windows on survey instruments for light leaks and replace same as I 

required. 

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

5.12.2 Project team members shall deliver all hard-copy notes, records and log entries made 

1 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. 

I 
I 
I 
I 
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7 DOCUMENTATION 

7.1.1 Field Logs 

7.1.1 .1 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 

7.1.1.3 

7.1.1.4 

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

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

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 

7.1.2.1 

7.1 .2.2 

A survey package shall be prepared for each room. 

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

7.1.2.2.1 

7.1.2.2.2 

7.1.2.2.3 

7.1.2.2.4 

7.1.2.2.5 

7.1.2.2.6 

A cover sheet (see Attachment 8.6). 

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

A copy of the applicable "Daily Instrument Response Check" sheet. 

A copy of the applicable "Scan Results" sheet. 

A copy of the applicable "Stationary Count Results" sheet. 

A copy of the applicable "Wipe Test Results" from the liquid 
scintillation counter. 
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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 

7.1.3.2 

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

All electronic information acquired for the project shall be downloaded 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. 

8 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 8.2 
Laboratories to be Surveyed 

Description (Classification) 

Building 3 (Class 2) 

Building 3 (Class 2) 

Building 3 (Class 2) 

Building 3 (Class 2) 

Adjacent Hallways/Bay Area (Class 3) 

Outdoor shed outside of Building 3 (Class 1) 

RN Laurentian (Class 2) 
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Approximate Area 
(ft2) 

400 

400 

400 

400 

200 

200 

200 
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Room No.: Type Here 

Package Approved by: 

Project Manager 

Project CHP 

Quality Control Officer 

ATTACHMENT 8.6 
SURVEY PACKAGE COVER SHEET 

Survey No.: Type Here 

Name (signature): 

Area Description: 
Type Here 

Name (type): 

Bill R. Thomas, CHP, CIH 

Carol D. Berger, CHP 

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 DCGLw: 

Type Here 

Statement that each room satisfied the DCGLw and the DCGLEMc• if any sample points exceeded the DCGLw: 

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 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Facility: Lake Michigan Field Station, Building 3 

Date: WlMLJ"' 301 12015 I JobfTask Number: 2005006.05 

Client Name: NOAA, Great Lakes Environmental Research Laboratory 

Address of Work Site: 1431 Beach St., Muskegon, Ml 49441-1098 

Description of Work f"SS +~ Blb:. 3 
DESCRlf!>TION OF DAILY ACTIVITIES AND EVENTS 

( 

De arted site at insert date and time : I b 3 0 

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

Weather Conditions: Cl ear.. 
) 
~~?F 

} 
I Important Telephone Calls and Interactions: 

Personnel on Site : ~1 JQ.JJt B~ BJA ~t.? 
Name (print): e))n }+\ow.,""" I Signature: ')1Jrv ~ 

Copyright© Integrated Environmental Management, 1998 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG Page!__ofl 

Facility: Lake Michigan Field Station, Building 3 

Date: Yv\ f»IJ- ?>I 1-0 IS Job!Task Number: 2005006.05 

Client Name: NOAA, Great Lakes Environmental Research Laboratory 

Address of Work Site: 1431 Beach St., Muskegon, Ml 49441-1098 

Descri lion of Work 

1115 

/}~ 

B.1\-r 

De arted site at insert date and time : Ho )S 

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

(f~Q 
Weather Conditions: I Important Telephone Calls and Interactions: M oyve 
Personnel on Site: s-~ ~o~~ ~,\\ l~» 
Name (print): &\\ 1.J-\~ I Signature: &ftt 

Copyright© Integrated Environmental Management, 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 3 .., 

Page __ of~ 

Facility: Lake Michigan Field Station, Building 3 

Date: 4-/1 ( 1-0IS I Jobffask Number: 2005006.05 

.. Client Name: NOAA, Great Lakes Environmental Research Laboratory 

Address of Work Site: 1431 Beach St., Muskegon, Ml 49441 -1098 

Description of Work PSS \h,.. B\~ '3 
. .-. 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS 

llfO 

l 

De arted site at insert date and time : 

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

N~k! 
Weather Conditions: I Important Telephone Calls and Interactions: A/ ~A., 
Personnel on Site: ~,.~ ~ c.1.14'- Blll 1~ 

( 
Name (print): :t; ~\ \ ~ \.\-M\A10 I Signature: 6fu::r· 

Copyright © Integrated Environmental Management, 1998 
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.. · .~~ 
. ·· :~~~ 

GRIF~IN INSTRUMENTS .. 

CALIBRATION C~RTl'FICATE FOR 2360 ' 
· . C>wn~r: . · i EM 

SERIAL# 307127 

. · DATE.: . 01/15/15 

o.stelmel . 

. LOCATION: · · · · Grlmn riist . 

TECHi . ... . DATE LAST CAL EXPl~ES: . . . 12/1V14 

@. Due For c~llbration . 0 Repair ·(s~a Remar~s) .· .· ' 

. . 

R~·a.son For 9allbr~Uori: . 

. 0 ouier (See Remarks). · , 0 [)ue ancfRepalr(See .Remarks) . 

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODELi . M-500 134716 . CAL; DLI.E: 12/08/.15 

• ~ Audio Response ~ · Geofroplsm CABLE i..ENGTH: 3S" .. 

CONDITION;' Sat AF Ni¢cHAN.1cAi.. ·zERO:" · . o AL MEciiANrcAL. zER'o: 

Ni:,W BATTERiES: " ' @ . y~ . 0 · .. No .... ·. BATTERY CHECKi . . . . Sat 
'. 

·. 1:1v. f+l~1·0~~ ' 'As FOUND HV AS LEF'rijV ~lt:!DQW §l;I!lt:l!;Z§: .. 8.E. 6.b 
600V: 500 AF. ~T (3.6 inV +I~ 1 rllV) : . 3.6 A.F. 

.1000V: . moo AF. BW (30 inV +!~3 mV): · 30 A.F, 
" 

1690 v: 1500 .. A.F. 
' • ' I .. ' 

.· AT (120 mv. +/.10 mV): 120 A.F. 

SCALE 06. .ERROR~ ·· ' · 
BATECeM ASEQUND 0~ t;BROB .. .. . .. \ . 

x.1 orx1 100 ,100 ·0.0% " A.F. 
2~0 . . 250 . • 0.0% ·. A.F: · 

.400 395 ·· 1.;3% AF. 

x1 cir 1000 1000 .. 0.0% ~ AF. 
xtO ' 2600 .2450 · 2.0% .. AF. 

4!100 3950 t3.% · A.F. 
x10 or ·10K. ·· 10 K 0.0% A.F; 

x11iO 25K 24.o K 2.0% . A.F. 
· , ·40K . 39.5 K 1.3% AF. 

x1DO or 100K 100 K . ·P.Q% AF • . .. 
x1000 250K ·. . .. 245 K · 2.0% AF. 

4DDK 395 K · 1.3% · AF. 
. . 

·rs the As Found Data Wittlin 20% of the Set Point?: @ Yes · 0 No . . ' . . 

Ov.erload Light: @ Adjusted I Yerlned 0 Not Adj. 
REMARKS: 

· Does Instrument Meet Final Accepta'nce .Criteria?: 

Calibration S.tlcker Attached?: 

Date Instrument ·Is Due For Next Callbratlo[i: 

@ .Yes 

@ Yes 

01/15/16 . 

#RN014462 

0 No 

0 No 

0 

INSTRUMENT MARRIED WITH ~. 43-89 

Performed/Reviewed by: ct\ o ").}. te!.iw.i. Date: 1/15/2015 Entered .by::.~.Jnltlals 

1111111111111111111 
Ce li bralloM perfonned lo ANSI N323A·1997 &lenderd•. 
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, .. ·~'-~ 

GRIFFIN INSTRUMENT~ 

CAllBRATlpN CERTIFICATE FOR 43.-89 .PROBE# RN014452 

· Own.er: IEM · .. · 

,LOCAi",iONi 
DATE LAST CAL EXPiRES: 

DATE: 01/15/15 
. TECH: · . p,Stelmel 

@ Due For C~ll.bratlon . 
REAsOri,i' FOR CALIBRATION: 

0 Repalr,(SeeRemarks) . 0 Other·(See Rem~rks) 
' ' . ' I . ' . • 

. . . 
CABLE· LENGTH: . 39'' · INPUT SENSITIVIT)': . DUAL 

' Griffin Inst 
12112/14 

0 Due and .Repair · 
. ' 

~.~~ ·~. ~~'--~~~~~~,--.,...-;.~~~-'--~~~~~~~~~~~~~,--~~,.......,.~-

. NIST. TRACEABLE EQUIPMENT AND STANDARDS USED DURn•io CALIBRATION . . . - . .': . . . . . . . . 

MODEL: . 2360' 

Source Numl)er 
,· ssrc410..1 li14 

2697~00 

99TH470-1815 
2691foo 

SERIAL#: 

NIST TRACEABLE SOURCES USED 

Isotope .. · 

Tc99SS 
· • s~~:o 

Th230 
Pu239 . 

. ' ' ' . .. - . 

· 4 p(A~tlylcy ·. 

31,330 dpm 
12,260dp.m 
24,05:2dpm 
18,600dpm 

C!'L~ DUE: .. 

· AssayData 
05/27114 
03/01/00 " 

09/05/14 

12/02/09 

0111 si16 
,· . . · 

. 2 pl Activity 
· {9.~00 cpm . 

s;53o.cpm 

10,930 cpm 
.· . , 

· 9,370cpm 

Efficiencies from last coil.: 

Condition: . @ sat . 0 Unsat Pu: ·1 · · J · .. Th:! I J J . . _ 15.72% . . Sr: . 

Tc ss:I . : B.96%1 C14:~1· ~-~· 1 Tc NJ:c=·- -1 

Pu-239 Source · Bacl<ground (CPM): Tc-99 Source Response .· . 
Respon~e.(CPM): . ' · Stalnless Steel. (C.PM): 

B ch~ . Net Eff. . A ch. B ch. Net Eff. · . A ch. · .B ch. A ch. . B ch. . N~t Eff. 

3419 1210 18A8% ·· 1 230 . 1 ·. 3272 · 9.7.1% - ------ -

Net A lo B B to A Xtalk: . 
Xtalk: <.10% <1% 

22.3% <1% 

.El@.!! Jc99 NI Tc!i9 ss ~ Sr9.o C~14 

AFCPM: f· 3419 I 1· I ,. 3272 1 [ ·3665- 1 . r- 2360 J r-·--·---·-1 
AF 4 pie~: . J18.48%1 I J I 9.71% 11 . . 15.23% I I 24.95% J I 
AF2p!eff: I 36.4Br. I I I I 15.52%" 11 33.52% I . O_SlE] .r· 
Is as found efficiency within 20% of the efficiency from the last cal? . @ Yes 0 No (See Remark~) 

Nole: II tho as round dala Is wilhl.n 10'~ or ttio last ~llbraUon end the B'A Xt~lk Is <1',I, aod Iha A·li Xtalk I~ <10%, then the technician may· NIA iiie plateau aactlon ·aiid go 
directly to remarl<s. · • · · · 

Ill I llll lllllHIHll 11111111 
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. . . I .. HV f_Vf3J.nier: Tc~99 s·ouri::e.Response .Pu-239 Source 
· ·· · ··ss (CPM): . ·. · · Response JCPM): 

13ac!Sground (CPM): 

A ch. 1 ·· 6 ch. I.Net Eff. _,A qh, ·I B cl:l .• I Net Eff. · "i\ch . . · · I : B ch. 

. 6()0 1 . 1~8f! . 5.1% .2210 .296 11 .. 9% 

625 1 . '·3162 . 9 .. 6% 293~ : . 375 1$.9% ... . 1 -~157 

.. ~50 5 : .. 3970 12.0% :. 31~9 · 4_72 :. 17.2% .. 1 . : 2()2 

675 2· 44!30 13.E~% 3~93 .. -697 18.3% . 0 208 

' .. ' . ·· A.L. PLAT. : ·" .. . ·, :· 

Alpha I !'!~ff! J3kg (cpm) ., -. · · 1 
HV I Vernier · · · · · · Pu-239 : .. :-- .: ·~· 

650/N/A : Cf'M: .. : 3145 
. . 

'4 pl AL Efficiencies: . . 16.9.9% 
2 pl AL Eff)clencles:. . 33;55% 

1111111111111111.flll Ill II 111 ·. 

1.56 
. ·. Tc~99 NI · 

.~ ~ -

2 

. Tc·99 SS 

~889 

11 .92% 
.19.05% 

~~~230 

.. 3~9() 

· 14.wv. 

31.92'Yo 

. 01/.15115 ::• .. : ·. .. 

::"·. 

Net A to B I B to A Xtalk: · 1 · · 
Xla!.k: <10% ; , :·<1% . . . 

.. ~. 
8.2% 
6.~%· 

·7.8% 
· 12.~0/o . 

·:· 

<1% 
<1% 

.· <1% ... 

<1% ·-

·sr-so 

2540 

:27.93.% 
39.95% 

·: .· 
:• . 
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GENERAL INFORMATION 
Measurement Location: i:<= ... ..... ,·,:.;-:: IEM'Offlce>i=.='.f··· ..... 
Meter Model No./Serial No.: I ;· i236if" / I' "-''30'f12)':i'.i · 
Probe Model NoJSerlal No.: I/ \ 43::S9i ?>F':' f<N0:1M:s2/ 
Check source No. (a/1!/y): Ii 24o6;9~/:''' 2396'98: .... : 1 '·· · · • :. 

Check Source DPM (a/Jl/y): [ ..", /:,fai:OO> '\! ?T .. 19200 '::> 
Probe Area (in cm2) I> ;,':;:,=.=.fas<<'/ 

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

1:::n~:i::: (min): f '.; .- ~:~ ~;~;,~ i I Note: Forratemeters, response should be ' 1' 

Performed by: F: .:==./s'umiiii·c·:/·' 
Date: V ·:· m3i15'>'" 

M&asurement No. 

2 

4 
5 
6 
7 
8 
9 
10 

Mean 
Sigma squared 

Sigma 
2sigma 
3sigma 

Acceptable Ranges 
Alpha 
Beta 

Gamma{CR) 
Gamma (ER) uR/hr 

Alpha 

Checl(Source 1·ctieck Source 
Counts Count Rat" 

.. ,,, "· 225T.'i'"'' 
............. :2221r·::·:·<'·' 
. "'"'.'·' 23'f7\::=.::-.': 

:•2319<·.'::· ,: 
~ .. ;:·22527::· 
'•.'.'.••: .. 2275: .. :.-.:· 
'''·=•.::.:2322•::::·:·:::: 
.,,·,·:·::::·...-231117?· 

·,·.=.:.,::::''2263'::/'"'"'' 
.... .. ,,'.\;'2187'':':·.'·:·:· 

2257 
222() 
2317 
2319 
2252 
2275 
2322 
2315 
2263 
2187 
2273 

2135 
46 
92 
139 

Two siama lcnml 
from To 
2180 2365 
2397 2572 

0 0 
#DIV/O! #OIV/O! 

Beta 

(x-x,,,,)' Check SoureeTCheck Source 

246 
27Tf 
1962 
2144 
428 

5 
2430 
1789 
94 
rw-

Counts 

. ·.·.'·':".' 2522 :-.': :·:· 
· .. ...... ,,.::.'2476:·' :'·:"·· · 

.·-,cc-2512:./:::·:'" 
",.,, 2463\.''.!:C' 

•.=.•.::;.:c::255.f :.•.:::··:' 
·:-:" .. ,:.:c24fS'!"' 

,.·;::::2454'"'''' • 
' '" ; . :"~ 

.=:,', 24.64'::::··:,·:. 
:::::.:2453 ·•'"'' 

Thre<> Si"1 •a fcnml 
From To 
2134 2411 
2223 2747 

0 0 
#OIV/O! #DIV/0! 

Count Rate 

2522 
2476 
2512 
2463 
2551 
2415 
2454 
2538 
2464 
T453 

1906 
44 
87 
'2~2 

{x-x..,.f 

1384 
77 
740 
475 
4382 
4872 
949 
2830 
433 
1011 
17f54 

Gamma (Count Rate Instrument) 

Check Source Counts I Check Sol!ri:l'l- {x·x.n)2 

~~ · ·· 

~ 

:·~::--:,. · ·: .. 

~-···· 

;:;. :·<.::-:·:: ·::'.· . :.· , :·.~'.,>. : ·.:-::·,·==-·~ 

Acceptable Ranges 
Alpha 
Beta 

Count Rate , __ _ 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
li 
0 
li 
0 
0 

Twosi~ma 

0 
0 
0 
0 
0 
0 
1i 
0 
1i 
0 
0 

From I To 
0.17 I 0.19 
0.12 I O~f3 

Gamma (Exposure Rate Instrument) 

.xposure I (x·x...l' 
Rate {uRlhr) 

(:.·:"" ·~· , ..... 

· .. .-·------:·"'.""~ . . · 

;.·.·.:': .. ····· 

:JJIVl lJ/ 

#DIV/O! 
#DIVIO! 
#DIV/O! 
#DIV/01 

Efficienc 
Thrff si 

From 
0.17 
0.12 

#OlWO! 
#OIV/O! 
#OIVIO! 
#0111/0! 
#OIVIO! 
#OIV/01 
#OIV/O! 
#OIV/O! 
#OJV/OI 
#OIV/O! 
#D!V/01 

To 
0.19 
0.14 

DO NOT WRITE IN CELLS BELOW OR PRINT FORFSS REPORT- FOR BLOCKCOl'YlNG PURPOSES ONLY 

Cut and Paste Sections 10-pt. Chock 2sLow 2sHigh 3s Low 3s Hi!'lh 
Algha Eff. 0.17 0.19 0.17 0.19 
Beta Eff. 0.12 0.13 0.12 0.14 

Gamma(CR) 0.00 0.00 0.00 0.00 

Gamma{ER) #OIV/01 #DIV/O! #DIV/0! #DIV/OI 

- - - - - - - - - - - - - - - - - -
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GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 

Owner: l,EM 

DATE: 07/31/14 

TECH: E.M. Glenn 

2360 SERIAL# 

LOCATION: 

DATE LAST CAL EXPIRES: 

287562 

Griffin Inst 

08/06/14 

Reason For Calibration: @ Due For Calibration 

0 Other (See Remarks) 

0 Repair (See Remarks) 

0 Due and Repair (See Remarks) 

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODEL: M-500 SERIAL#: 114512 CAL. DUE: 10/14/14 

~ Audio Response ~ Geotroplsm CABLE LENGTH: 39" 

CONDITION: Sat AF MECHANICAL ZERO: 0 AL MECHANICAL ZERO: 

NEW BATTERIES: 

HV !+-/-10%) AS FOUND HY 

600 V: 500 

1000 V: 1000 

1600 V: 1500 

0 Yes ~ No 

AS LEFTHV 

A.F. 

A.F . 

A.F. 

BATTERY CHECK: Sat 

WINDOW SETTINGS: 

BT (3.5 mV +/. 1 mV): 

BW (30 mV +/·3 mV): 

AT (120 mV +/-10 mV): 

SCALE RATE CPM AS FOUND % ERROR AS LEFT 

x.1 or x1 100 100 0.0% A.F. 
250 250 0.0% A.F. 

400 400 0.0% AF. 

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

4000 4000 0.0% A. F. 

x10or 10K 10 K 0.0% A.F. 
x100 25K 25 K 0.0% A.F. 

40K 40 K 0.0% A.F. 

x100 or 100K 100 K 0.0% A.F. 
x1000 250K 250 K 0.0% A.F. 

400K 400 K 0.0% A.F. 

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

Overload Light: @ Adjusted! Verified ::; Not Adj. 

REMARKS: 

Does l11strument Meet Final Acceptance Criteria?: @ Yes 

Calibration Sticker Attached?: @ Yes 

Date Instrument is Due For Next Calibration: 07131/15 

INSTRUMENT MARRIEU WITH 43.93 #PR238109 

@ Yes 

Q No 

0 No 

A.F. 

3.5 

26 

115 

0 No 

A.L. 

A.F. 

30 

120 

0 

Perfonned/Reviewed by: f9. cmt. f3b~ Date: 7/31/2014 Entered by: eK'4nltials 

Ca'ibMlon• perlNm~d to l\NSI N323A·1997 standards. 



( 

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

Header 1: Jack 
Header 2: SN287562 
Header 3: SN: PR 238109 
Header 4: GE 
Header 5: TPP 
Header 6: Manf Bldg 
Location: M&E 

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

Logged Samples: 0 

::ser PC Scaler Count Time: 1.0 minutes 

Alpha Ratemeter Alarm Setpoint: 
Beta Ratemeter Alarm Setpoint: 

Alpha + Beta Ratemeter Alarm Setpoint: 

Alpha Scaler Alarm Setpoint: 
Beta Scaler Alarm Setpoint: 

Al pha + Beta Scaler Alarm Setpoint: 

999999 
999999 
999999 

999999 
999999 
999999 

I 
Paqe: 1 I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
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GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 43-93 PROBE# PR238109 

Owner: IEM 

DATE : 07/31/14 

TECH: E.M. Glenn 

LOCATION: 

DATE LAST CAL EXPIRES: 

REASON FOR CALIBRATION: 

Griffin Inst 

08/06/14 

~ Due For Calibration 0 Repair (See Remarks) () other {See Remarks) 0 Due and Repair 

CABLE LENGTH: 39" INPUT SENSITIVITY: dllai 

NIST TRACEABLE: EQUIPMENT ANO STANDAROS USED DURING CALIBRATION 

MODEi.: 2360 SERIAL#: 287562 CAL. DUE: 07/31/1 5 

NIST TRACEABLE SOURCES USED 

Source Number Isotope 4 pi Acti\'lty Assay Date 2 pi Activity 
OOTC4 70-0654 Tc99 SS 17,300 dpm 06/15/09 10,600 cpm 

99TH470·1615 Th230 24.800 dpm 08/03/09 12,600 cpm 
2696-00 Pu239 18,500 dpm 12102/09 9,370cpm 

2697-00 Sr90 12.:'0ff drim 03/01100 8,530 cpm 

Efficiencies from iast cal.: 

Condition: (~ Sat 0 Unsat Pu: Th: 16.83% Sr: 

Tess: 14.50% C14: Tc Ni: 

As Found (AF) Efficiencies: 

HV I Vernier: Tc-99 Source Response Pu-239 Source Background (CPM): Tc-99 Source Response 
Stainless Steel (CPM): 

6001 NIA 

AF CPM: 

AF 4 pl eff: 

AF 2pieff: 

Nickel (CPM): Response (CPM): 

A ch. B ch. Net Eff. A ch. B ch. N~t Eff. Ach . B ch. 

4104 609 22.18% 1 207 

Net A to B B to AXtalk: 
Xtalk: <10% <1% 

8.9% <1% 

Pu239 Tc99 Ni Tc99 ss Th-230 Sr90 

4104 2633 4765 2731 

22.18% 14.02% 19.21% 29.22% 

43.79% 22.46% 37.81% 41.79% 

A ch. B ch. Net Eff. 

2633 14 .02% 

&11 

Is as found efficiency within 20% of the efficiency from the last cal? ~ Yes 0 No (See Remarks) 

Note: li the as fo~nd dala Is within 10% of the last c:alibratioo and lhe B·AXlall< is <1% and lhe A-8 Xla lk"' <10%, then lhe technlclan may NIA lhe plaleau section and go 
d~ecll y lo remarks. 



GRIFFIN INSTRUMENTS 

PROBE#: PR238109 
Date: 07/31/14 

PLATEAU AND SET POINT DATA 

I HV I Vernier: Tc-99 Source Response Pu-239 Source Background (CPM): Net A to B I B to A Xtalk: I 
SS (CPM): Response (CPM): 

Ach. I B ch. I Net Eff. A ch. I B ch. I Net Eff. Ach. I 
N/A 

Alpha I Beta Bkg (cpm) 1 207 
HV I Vernier Pu-239 Tc-99 Ni Tc-99 SS Th-230 

800/ NIA CPM: 4104 2633 4765 

4 pl AL Efficiencies: 22.18% 14.02% 19.21% 

2 pi AL Efficiencies: 43.79% 22.46% 37.81% 

REMARKS: Replaced mylar due to pin-holes and while out. A.F. data taken after repair. 

Does Instrument Meet Final Acceptance Criteria?: 

Calibration Sticker Attached?: 

Date Instrument is Due For NeJCl Calioratoon: 

INSTRUMENT MARRIED WITH 2360 

Performed/Reviewed. by: 

G) Yes 

(.~ Yes 

07/31/15 

0 No 

0 No 

#287562 

Date : 7/31/2014 

Xtalk: <10% <1% 

Bch. 

C-14 Sr-90 

2731 

29.22% 

41.79% 

Entered by; ~nitials 

2 pl efficiencies denoted In 11.alics. Callbra~ons performed to ANSI H323A·1997 etan~ards . 

I 
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1. 

'* GRIFFIN INSTRUMt;:NTS . ' :AW 
CALIBRATION CERTIFICATE FOR 12 NS $ERIAL# . 143593 
oWnai: )EM 

DATE: 10/30/14 

TECH: D. Steimal 

Reason For Callbratlon: 

LOCATION: · 

DATE LAST CAL E){PIRES: . 

Griffin' Inst 

10/30/14 

@ Due For Calibration 

·o Other (Seo Remarks) 

0 Repair (See Remarks) · 

0 Due and Repair (Sea Remarks) 

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION . 

· MODEL: M-500 

MODEL: 

0 F.ast/Slow Switch working properly 

CONDITION: . Worn 

NEW BATT~Rl~S : @· Yes 0 

HV RANGE 400 -1500 VOLTS 

SERIAL#: 
. ' . 

SERIAL#: 

0 Audio Re~pon~e 0 Geotroplsm 

AF MECHANICAL ZERO; 0 

CAL. DIJE: 11/26/14 

CAL DUE: 

CABLE LENGTH 39" 

AL MECHANICAL ZERO: . 

No BATTERY CHECK: Sat 

Q Nlfl. @ Sat Q Unsat 

0 

---- ·- - ---- ---

I· 
HY<+MO%l 

soov:· 

1250 V: 1000 V (or 177s 

2000 V: 1·soo v fc;>r 177s 

AS FOUND HV: ·AS LEFT HV 

I AF INPtdSENSITIVITY (mV): 35 Al. INPUT SENSITIVITY (mV) : A.F. 

I SCALE _ RATE:CPM As FOUND 

x.1 or x1 100 100 -.g.0% A.F. 

~50 250 . 0.0% Jl..F. 
400 400 0.0% A.F: 

x1 or 1900 10,0~ 0.0% A.F . . I 
x10 2·soo _ 2500 0.0% A.F, -" 

4000 40,00 ' b,0% A.F. 

x10 or . 10K 10 K .0.0% A.F. 1 .. 
x109 2SK 25 K 0.0% ' - A.F. 

. '·' · ' 40K 40 K 0.0% A.F. 

x·100 o~ 100~ 100 ' K 0.0% AF;._ 
x1000 -'-2~01< 250 K 

.' 0.0%- A.F. 
·41J(JK ' 400· K . ~.o~ AF. 

· · -i~ the As Found.Data Within 20% .of the Set Point?: · 

~;-..,..--~-'--·-·- ~·---·· .. ---- -,--·----+-----

1 · REMARKS: 
-, . 

Does lnstrum~nt Meet Final Accept~nc~· Criteria?:., I · <·· C~H~ratlo_n Stick~r Attache~?; : · :< _ ' . -
- · . Daie lns\rumerif is Due For Ne.xt C~libration : ··. · 

I . ".::: .. INS~RV~E·N; M~~~l!OO ~TH ' ' . . 44.g . 

1 
( Pen~,;,,,,..,,_, "' qi: ~]3 , 

··. t _. •• 

1· .. . 

·. JllUlllllllll.lllll 

· (!> . Yes 

«~ · Yes , · 

10/30/15 

- -

'' 

Q No . 

o .. No 

,1 ' 

. #. Pf\f!i1~4s 
< " 

. . o~te: 1 oi3012014 
. .. ·. ·' 

I • 

1 

· @ Yes 0 No 

. \\).- ' ' 

Enterecl by:~lnltials .· .· 

Ciilillralions performed lo ANSI N323A·1997 standar.ds . 
.. - '. ' _ ... \ ;' · ·, .: ·. 
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GRIFFI~ INSlRUMENTS 

·CALIBRATION .CERTIFICATE !:=OR 44-9 PROBE# 

Owner: IEM 

DATE: 10/30/14 LOCATION: 

TECH: · D, Steimel DATE LAST CAL EXPIRES: 

REASON FOR CALl~RATION: 

@ Due For Callbrat!on 0 Repair (See Remarks) 0 Other (See Remarks) 

PR151746 

Griffin Inst 

10/30/14 

0 Due and Repair 

CABLE LENGTH: 39" _ INPUT SENSITIVITY: 35mV 

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODEL: 2221 SERIAL#: 196059 CAL DUE: 07/17/15 -

tJIST TRACEABLE SOURCES USED 

source Number 

99TC470.-1814 -

2697-00 

lsptope 

Tc99 SS 

Sr90 

4 pf Activity 

31,330 dpm 

12,200 dpm 

Assay Date 

05/27114 
'03/01f00 

2 p! Activity 

19,600 cpm 

8,530cpm 

PHYSICAL CONDITION: S<!I EFF. FROM LAST CAL.: 12.91% 

AFCPM Tc99: 4176 4142 4019 AVG: . 4112.3 

Tc99 4 pl EFF: [E_.01%] 

Tc99 2 pl EFF: 20.80% 

ALCPM Tc99: AVG: 

TC-99 4 pl EFF: c-·-J 
Tc99 2 pl EFF: 

--··-·-- -- ·- - - -
Is the as found efficiency within 20% of eff. from last cal. 7 
Saturation Test Satisfa~fory - · 

Reproducibility: Are the individual counts within 10% of the average? 

Does the probe meet final acceptance criteria? 

Calibration sticker atta-che~? 

BKG: 35 HV900V ·- - -
AF Sr90 CPJV!: 2511 

Sr90 4 pl EFF: [28.83% I 
Sr90 2 pf EFF: 41.24% 

AL Sr90 CPM: 

Sr90 4 pl EFF: 

Sr90 2 pi EFF: 

@ -Yes ON~ *Se~ Remarks 
@ Yes 0 No 
@ Yes 0 No 
@ Yes 0 No -

@ Yes 0 No 

----··· · ~----·-- ···----

DATE PROBE IS DUE FOR NEXT CALIBRATION: 10/301151 

INSTRUMENT MARRIED WITH 12 NS #143593 

Perfqrmed/Reviewed by: ·- ~. S~ ·_ Date: 10130/2014 Entered by:~l~ltlais _ -

·.·• 

Geometry: Flat slJlfa'ce unl~ss otherwi~e -stat_ed'. 2 pi efficiencies ltalici~ed. __ _. Calibrations ~erformed to ANSI N323A-1997 standard_s 

,,IH 1111111111111111111111111 •. 
· .·; :' 
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-
GENERAL INFORMATION 
Measurement Location: r ?':: ·: <i)\!EMilci'i::·:·:: ····· 

Meter Model No./Serial No.: I =>/M.1Z.NS· .=·J /;': =: 1'435~{: 
Probe Model NoJSerial No.: I :=: >4+9=\ ·') V cj:iR..ts1i4ff:'; 

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

Check Source No. (cx/13/y): ····.:·.::··::·Nk/:<•.•: [/'2398;.98'·'.:':? := ·:=:=:·:·,:'i.Nk:/.i ·'=':\Beta· "Set 1" 

Check Source DPM (cx/llfy): )\=)(i)IA:y/< ::<:;:19~ ;,,·' 1 uCi 

Probe Area (in cm2) F·/: 'Ys:s+w·;.:: 
Scaler Count time (min): Note: For ratemeters, response should be "1" 

Response Switch: 

Performed by: I (:·; s:'&iiei > slow 

Date: F 'i 'fti14i:14"/ 

Alpha Beta Gamma (Count Rate Instrument) Gamma (Exposure Rate Instrument) 

Measurement No. 

2 
3 
4 
5 
6 
7 
8 
9 
10 

Mean 
Sigma squarer:! 

Sigma 
2sigma 
3sigma 

Acceptable Rmges 
Alpha 
Beta 

Gamma(CR) 
Gamma (ER) uR/hr 

Cut and Paste Sections 

Check Source I Check Source 
Counts 

NA 
··.,:\NA>=· 
.:··::.NA:•;·., ... =.=·., 

' · •'. '.:) N;O<i.:=;:·=.<·.( 
:·.-:::·c·.=::·NA:·:·:r:=·'···· 

.':·;··\=NAW ... ::•::;;. 
:.c.:::=.•.:·:;•NA::.-:::;.-.;;' :·:: 

:":•: .:NA;::::r:•=c::' 
··0.ll!Ai';\-': ;::;;; 

NA •:·:·,,,, 

Count Rate 

#VALUE! 
#VALUE! 
#VA[lJE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#\/ALOE! 
#llALUE! 
#VALUE! 
#VAiliE1 
#VALUE) 
#VALUE! 
#VALUE! 

Two Si<llT\a (cgml 
From To 

#VA '"! #VALUE! 
2017 2938 

#VALUE! #VALUE! 
#OIV/O! #DIVIO! 

10-pt. Check 2sLow 
Alpha Eff. #VALUE! 
Beta Eff. 0,11 

Gamma(CR) #VALUE! 

Gamma(ER) #DIV/O! 

(X·X~J° 

#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#\/ALLIE! 
#VALUE! 

1 "'' .,..k Source 
Counts 

·:·.=:·c:cc2@.=·''·· · • · · 
·'i":'.:'':·::.2425.=::·:.:"· 
··:::: :·;:250():7:·:·· 
·:·.•.:c::.=:::25007.;':Y=· 
··•.:::': :21:il 

.-i·:.:::::::·2500:'·:0:::'.-::; 
.. . ·.-.··:::·2450"=;,.-.. ':::' 
•:.•·:·:·:.; 24QO.-::;·::···=· 

;; ;":::::.;'2@'·'·' ·'->.-:· · 
i:''.=-250()\'.'·'·'··.:.:. 

T~ee 5inma 1-m• 
From To 

#VALUE! #VALUE! 
1095 3860 

#VALUE! Ii.VAi UE! 
#DIV/O! #DIV/O! 

Check Source I (x·x...>2 
Count Rate _, 

2400 6006 
2425 2756 
,~ 0 506 
2600 15006 
2600 15006 
,,. 0 506 
2450 756 
2400 6006 
2400 
2500 

_6006 

2478 
53072 
230 
m 
1382 

Check Source Counts I Check Source 
Count Rate 

. ···.·.:·:.·JllK"c== 
··=· =·7:NA ::·:'"•······ 

· · ·::i .. :::-;c~:· ·:::«;.:·: 

· .·:::·,NA:::··:.·:.· ... ·· 
..... , ... NA:-';·.•···. 

.-·. ·:·.:·..::.c::.:·:.-.,:·-NA ::·::·.•:·'.c_:.:·;.:.,,, 
.. · .. .-:: .. :NA;:.·;:::::···.-.-........ . 

·.·.• ·,,·;;=·::·:::.::) NA::::.: ..... :· .. ······· 
: .. ·· ··.•:;:=,.:.;:.-::::NA:''.-:'····=·· 

' · · ·· ::·:·.-.:.:.•:NK-i.:'>.:'•:: '" · 

'-

#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALOEf 
#VAUJEI 
#VA 

#VALUE! 
#VALUE! 
#VAL/Jr=! 
#VALUE! 

(x·x...l' \I Check Source Exposure 
Rate (uRihr) 

#VALUE! ··'"'NA"' . 
#VALUE! ···· ··NA ·:·. ···· 
#VALUE! ······:· NA::::· 

#\/At:OEI · ~"'i'lllJC=······ 

INALUE! ·.·.-.:::NA=·= 
#VALUE! .·:.·.-.-·.:::.'NA::::·· · 
#VALUE! · ··:·'.CNA: .. :o•· · 
#VALUE! ~"-.·NA''.c::.:· .... 
#VALUE! . :.=::NA:>:·:::::-· ·· 
#VALlJE! ···==·NA-.:· :··· 

1Jl_JIV/IJ! 

#VALUE! 
#VALUE! 
#VAL.OE! 
#VALUB 

Efficlenc 
Twosiama Threesi 

Acceptable Ranges 
Alpha 
Beta 

From 
#VALUE! 

0,11 

From 
#\/ACO.ET 

0:06 

DO NOT WRITE IN CELLS BELOW OR PRINT FOR FSS REPORT - FOR BLOCK COPYING PURPOSES ONLY 

2s HiRh 
#VALUE! 

0.15 

#VALUE! 

#DIV/O! 

3sLow 
#VALUE! 

0.06 

#VALUE! 

#DIV/O! 

3s HiRh 
#VALUE! 

0.20 

#VALUE! 

#DIV/Of 

(x·x...)2 

#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALOEI 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUET 
#VALUE! 
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. ··· 
· . .-GRIFFIN IN$TfUJM~~TS ·<. . . . . . . . . . . .: . · . . .. •. 

·· .· 

·. .. · · · CALIB~JION CERTIFICATE FO~ · 19· :· :. . -~ ._ .· :PROaE # ·: -300?7.7 . . .. • .. .. 
. . · . . -

· · .. owner: . IEM ; . 

···-·--·- ······--,---·- . ·····------.!-.-:·. · 
· -. LOCATION! . . · Griffin Inst ' · .. 

.· .. DATEl,ASTCAL,°J:XPl~ES,: · . . ·> " 12113114 ·. 
, .: . . .' ··. . ~ .: ~ , . . . . ~: . ·. . .. · .. . . . . 

. 
0
@ __ .. · ~~~·For Callbr~tlon · · 0 Other (S~e Re.marks)· : · · · .· .·· ·: : · ' : Cable Le~~lli: · 39" . .. 

R~pair(~-~.Rem.a.rks) ·:.'.;_·Q D.u~anci __ Re~·air · · · · . · ·_ · · ..,: · ·· 1.s:: 29rnv · 
. " ' . . • .. ;" :. - . . NiST TRACEABLE EQUIPMENT AND STAN.DAROS USED DURING CAL!BRATIOtf. . : .· . 

'· .'·· -:-· --:···· ~ 7· ~. ----~ ·. '," 
DATE.:. · : 01116/15 · 

'.- TECH: ~ .. E.~~- Gl,enn . .. .. · , · . 
·- :· . 

. '· 

. . ; · ' 

....... ~b~E~: .. ' - · : 2221 · .-. sE~;~L_#.: . • . · . 1 ~39~7 ._<. :· tA~ .. DU~; ... 07/03~_15 · ;°: , , ' 

· . ··soµR¢e#: .. - ·fls-1016 

._,. 

:1scn9PE: G~137 : . . : ' ACT!iJITY:,· 1.~3~9i '. : ASSAYDATE: " . 08i12/99 
: . ' • ; . , • I '. ~ / ; , • • . , · ~ . • 

.. .. ·.·· 
- ..... 

•' .·.' ' · . . . :. · ; , . ·· · _: G.E9.~~TRV: Jlg . ~j,sJ~~ ·d~~n wltl:i ~0.urCe -~lu~ern·~ath, aCtlvJty $1_~-e - ~p . : - ~ .) . 
·.• . '• ., . . . . ' ) : .. ·. . . . . . . . . . : . ~ . . . ' : . : ·. : .. '. . . . . . . . . . . .• . . •. . 

·. · · PhysJcal co·~dttion: · :· @ s~t ." O Unsat · · .-: . , •.·. . 
~ - . . .: . . . . ... .- r . 

. . Efficiency F'roni La~t Calibrath;>n: ·. . · .· · ' P~evlq\ls f:!V Set Point: .: . 

.... .. .-

· . , .. 

"·· 
• ' ' , · . " /' ' 

. . , .. . 
:. :. , 

-~ . ·, I Counts_ (CP~) :1. ::_: { B~~kground(C~~i" , . -: d-N~tCPM: I 
.:-, . "·: .... _- : 

. . ' .. .. ... :: ·. :. · ... :·. 
. ' • · ·.· : . . .. ' . 

. -· .... . . . . . 
·o Yes · @.No . Is the 'AF efficiem;y within 20°/. of the efficiency from t.hli last <;aiibration?-' 

--:Reproduciblll~:. · '. ,120170 ' '· ·. ~~166ci··~:-.· -. ·:11-~?~o . · ·AV~rage: . tzos 1 ~,oo •· 

.. ·®Yes . . Are.the individu~I coun~ within 10%,ofthe aver~ge? 
. . '. '. . ,_. . . . . ~· 

' • _ l •, 

: -: · •. ' 
. . . , ... 

·High Vo_ltage: Source Re°spqnse (CPM): · Background (CPM): 

. 600 . 

·525 . 

.650 . 

675 

700 ; 

.725 

750 . 
t----::7,-:=75-=-__ --1 .. ' . 

.~00 

. • ' 

. ' 

9~5~p 
. . ~~1QO. 
w~oo ·. 

100490 ' 

:1176';'.0 
117590 ' 

• ' • 

119310 

121550. : 

12:3340 

!& RESPONSE . . BACKGROUND 

. 750 v 120170 1330 

. . 750 

. 1040 

1350 

:.980 

1420 

1340 

11.80 

.1210 

: 1150 

"NETCPM 

118B40 

.. 

0No 

Ne!CP,M: ... ·, 
.. .. • 

90770 

9506P .. .' . . ' 
" .. 

9.5850 

99.510 

116250 

116250 

11813.0 . 

. 1203!'10 . 
· ' 

. 1221~0 

Ef!iciency: . 6.21% 

... . ..: .. ·- - ---=---.:..... --~-. ·--~~· ; .. ;_ , .:.. _--------···--~·---·.-----·--.... ---·--;---_------ :.- · · · · ·--- ·-~-- -~--. -. '-_-. .:.----
REMARKS: Replac~d _brpken "re~et" bulton . . 

Does !nstrument Meet Fina! Acceptance Criteria?: 

CaHbration Stic~er Attached?: 

Date Instrument Is Due Fqr-Next Calibration: 

INs:rRUMENT MARRIED WITH . 

@. Yes · 0 No 

· '@ Ves . 0 No 

01/16116 . 

# 

PerformedlRevlewed by: . &. ~It i!J&i~~ . · Dale: 1/16/201. 5 Entered b~: ~Initials 

· . . 

. 1111111111111111111" 1. Calibfalions pelformed lo NISI N323A·11l97 standards · 

·, . · 
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GRIFFiN INSTRUMENTS 

CALIBRATION.<::ERTIFICATE FOR 19 SERIAL# 300777 
Owner: IEM 

-··-· ---- --- ---· ··· . ··---------·· ··------ -:~. ··- ___ ___:_ _________ .:..___ _____ -------··-··----------- -' .. -----· ----·--···- --------· 
DATE:" 01/16/15 LOCATION: . Griffin lrist · 

TECH:. E.M. Glenn DATE LAST CAL EXPIRES: . 12/13/14 

REASON FOR CALIBRATION: Due· for Calibrallon 
. : .. : ____ , ____ _______ ~ --------------------·--; _________ : __ _ 

NIST TRACEABLE EQUIPMENT AND SOURCES USED DURING CALIBRATION 

PULSER MODEL: 500 PULSER SERIAL: 114512 · PULSER CAL DUE: 10/15115 

SOURCE NUMBER: 10250 ISOTOPE: . Cs137 ASSAY DATE: OB/30/07 

~ Fast/Slow Switch working properly, ~ Audio Respon~e &21· Geotropism AF HV: 700V AL HV: 750V 

Input Sensitivity: · 29 mV TEMP; 66.4 F · BARO PRESS: 29.29" HUMIDITY: 20% 

···- ··· ···--· -····--···--··--- --· - ·----·- -·-----··------------·---------------------·--·------·· 

*Pulsed Scale 

REMARKS: Replaced broken "reset" button. 

Does Instrument Meet Final Acceptance Criteria?: 

Callbrallon Sticker Attached?: 

Date Instrument is Due For Next Calibration: 

Performed/Reviewed by: 

1111111111111111111 

@.Yes 

@ Yes 

01/16/16 

0 No 

·o No 

Date: 1/16/2015 . Entered by: ~Initials 

Calibrellons porformed to llNSI N32JA-1997 •landerds. 
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RSP-008, ATTACHMENT 8.15 
INSTRUMENT RESPONSE RECORD (10-POINT CHECK) 

GENERAL INFORMATION 
Meast.rement location: l/·'i'•'·•·• •·.•::.::1EM:Office·"'''····c-

Meter Model NoJSerial No.: L:•:. :•:.''i1.a:'/?: d> "i:ioom<•.•: 
Probe Model NoJSerial No.: l·i >~' NJAT.S''l.i· ,·.•>.:N/A'/•:":o 
Cheek Source No. (a/13/v): p•;, ./Njf{ ;''." } p.:i•'.\ N'rA/'. :· + '/:'.:: 960:i1E~:>·,. '' I 
Check Source DPM (a/IJ/y): I< ••:•3NtAi/ /:' Vt> l.iik ./ .. ' I 1 uCi 

Probe Area (in cm2) Ii' ·•::·' N'/A;):/'>· 
Scaler Count time (min): ·.:.·"'7'TN/A<> ... ,.,, Note: For ratemeters, response should be "1" 
Response Switch: '.',/::':':•:"F'asfi·••i ' 
Performed by: j: ·> Sumi;;;::(.'·' 

Date: . Fi ii23/1ifi •' 

Alpha 

Measurement No. CtieckSource Check Source 

2 
3 
4 
5 
6 
7 
8 
9 
10 

Mean 
Sigma squared 

Sigma 
2sigma 
3isigma 

Acceptable Ranges 
Alpha 
Beta 

Gamma(CRJ 
Gamma (ER) uR/hr 

Counts Count Rate 
fpnml 1 ........... #VALUE! 

!"'•·'"'"' . #VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 

".''.'.','::0,:'i'"•"··."•.'X·,'' J #VALUt:l 
., ..... ..... #VALUE! 

#VALUEJ 
#VALUE! 

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

Two sioma fcnm) 
From To 

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

257 291 

(x-x,.,,)2 Check Source 
Counts 

#VALUE! 
#VALUE! 
#VALUE! .. ···::,·:·:.·:·::-:;;~.:·.: 

#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! Ix:•;;;:•••''·'•••·.:..•/•:;.."::':':·.: 
;rNALUt:! 1:_·.:::.:.·.·:: ... :':'.'-_':_:·.\'·.':'.:'>::·· 

llVALUE! 
#VALUt:! 
lfVALUt:! 

Three sigma (cpm) 
From To 

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

249 299 

Beta 

Check Source 
Count Rate , __ , 
#VALUE! 
#VALU!::.! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
llVALUt:! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 

(x-x,..)' 

#VALUEJ 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
INALOE! 
'1iii'iii:DE[ 
#VALUE! 
'1iii'iii:DE[ 
iiVAiJJEf 
#VALUE! 

Gamma (Count Rate Instrument} 

Check Source Counts I Check Source I (x-x ... )2 
Count Rate 

t---' 
.......... ,, ....... J #VALUE! 

t-""·"".. . . . . · ·'·••·: J #VALUE! 
.... . ~ ............... ···"·':c•:· 1 -#VALUE! 

I"'·' .. ·'· .......... ··. '·.' f - #VALUE! 
.,,,,, ...... · ·····'••··."•.:•.'.'.•.•:.:• .. :'•·:·•I #VALUE! 

.... : ·;J ~~~~i 
#VACOEl 

... ,'!·· : .. ;:.I zg~~g: 

Acceptable Ranges 
Alpha 
Beta 

#VALUE[ 
#VALUE! 
#VAWE! 
#VALUE! 
#VAWE 

From 
#VALUE! 
#VALUE! 

#VALUE! 
#VALUE! 
#VA[UEI 
#VAlOE! 
#VALUE! 
#VALUE! 
#VALOEi 
#VALUE! 
#VALUE! 
'#\iALOEi 
#VALUE! 

Gamma (Exposure Rate Instrument) 

I Check Source Exposure I (x-x.,,)2 
Rate (uR/hr) 

... · :i:ao:··.:·.:·· 
".",'• 280 ····· 

·o,'270C?"·' 
· ~2so.·:·:•:·· .... , .. 

"',',',',':•270)'". 
.......... 250•· .. ·;.· .. · ... 

...... 260:>""' " 
280 

............ 2so:·· .... · 

..... · .. ·2sa ............ .. 
274 

71 
8 
17 
i:; 

Efficienc 
Three sf 

From 
#VAL"VE! 
#VALUE! 

a 

36 
36 
16 
36 
16 
196 
196 
36 
36 
36 

To 
#VAUJE! 
iVAlO 

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 2s Hh1h 3s Low 3s HiRh 
Alpha Eff. #VALUE! #VALUE! #VALUE! #VALUE! 
Beta Eff. #VALUE! #VALUE! #VALUE! #VALUE! 

Gamma(CR) #VALUE! #VALUE! #VALUE! #VALUE! 

Gamma (ER) 257.13 290.87 248.70 299.30 

·..._.. 

- - - - - - - - - - - - - - - - - -
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GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 
Owner: IEM 

DATE: 01/19115 

TECH: E.M. Glenn 

2929 SERIAL# 

LOCATION: 

DATE LAST CAL EXPIRES: 

126129 

Griffin Inst. 

01/20/15 

Reason For Callbratlon: @ Due For Callbratlon 

0 Other (See Remarl<a) 

0 Repair (See Remarks) 

. - Q ~e and Repair (Se. Remarks) _ CABLE LE.NGTH: 39" 

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODEL: M-500 SERIAL#: 

MODEL: SERIAL#: 

Condition: @ Sat 0 Unsat 

Scaler Function Chack 

Beta Channel Window (4-50 mV): 

Alpha Channel Window (175 mV, 120 tor 30301: 

Alpha Counts w/Pulser@ 10,000 CPM: 

Beta Counts wlPulser@ 10,000 CPM: 

. HIGH \(OLTA~ PowER SUPL Y CA~. (292°9 Of!IY) 

1 KV Reading (R·S on HV Board): 

114512 CAL DUE: 10'15'15 

CAL DUE: 

AF Mechanical Zero: 0 

AL Mechanical Zero: 0 

Aa Found Asuft 
3.9-48 A.F. 

175 A.F. 

9,983 A.F. % Error: 0.2% 

9,982 A.F. % Error: 0.2% 

1 AF. 

Max HV (1500 V +): @ Sat 0 Unsat 

REMARKS: 

Does Instrument Meet Final Acceptance Criteria?: 

Calibration Slicker Attac~ed?: 

Date Instrument is Due For Next calibration: 

INSTRUMENT MARRIED wtTH 43·10-1 

Performed/Reviewed b'J: 

111111111111111111 

@ Yes 

@ Yes 

01/19116 

0 Ni> 

0 No 

#PR132239 

Date: 111912015 Enlentd by: ~ Initial& 



GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 4~,.10-1 ·PROBE# PR132239 

Owner: IEM 

DATE: 01/19/15 

TECH; · E.M. Glenn 

-----·--
LOCATION: 

.. 
PATE LAST CAL EXPIRES: 

.REASON FOR CALIBRATION: 

Griffin Inst 

01/20/15 

·. ·@ Due For Calibration 0 . Repair (~ee R~marks) 0 ·. Oth~r,(Se~ ~emarks) 0 Due and Repair 

CABLE LENGTH: 39" INPUT SENSITIVITY: dual 
- -·-·----:·· ----.--·-·-·-. -· ~---- '------··-·------------ ----

· NIST TRACEABLE EQUIPMENT AND STANDARDS USED DURING CALIBRATION 

MODEL: 2929 

. Source Number 

OOTC470-0654 

94TH470-1593 

L7-434 

2697-00 
PXo726 

-, ,.·· 

SERIAL#: 126129 
- . -~-·----- ··· --- -

NIST TRACEABLE SOURCES USED 

Isotope 4 pi Activity 

Tc99 SS 11.300 dpm 

Th230 16,672 dpm 

-Pu239 18,084 dpm 

Sr90 12,200 dpm 

C14 . 48,780.dpm 

CAL. DUE: 01/19/16 
-.. ----.----:--. -. ------,.-_- --- --- ------:--....,.... 

Assay Date 

09/15/09 

05/27/14 

09/01/14 

03/01 /00 

01/21/08 

2 pi Activity 
10,800 cpm 

.7,671 cpm 

. 9,131 cpm 

8,530 cpm 

1.8.660 cpm 

·-- ·-·· ··-·· ·-- --------------·------------- ---- --------- -· --------~;-__ _:. _______ . -----;--------.·--:-----·- ... -·- - · 

Condition : @ Sat 0 Unsat 

As Found (AF) Efficiencies: 

AFCPM: 6778 1 [ .. 
-- - ---- - · L... ___________ ---- -

. AF 4 pi eff: 

AF 2 pi eff: 

Efficiencies from last cal.: 

· Pu: ,_ ·. __ =:-J Th :L32 .39~ Sr:C_~~-~---:J 

Tc ss:[ 27 2~~ C14: [----~==-] Tc Ni:l_~~~~- -~i 

,.- ·- ··----···1···· -··" -- -·------ , 
i NetAtoB 1stoAXtaik: l 
i Xtalk: <10% \ · <1% i 
,. --,-·- ·-· ·--- --- -·r---· --·-- · ·- - -~ 

_____ pr •. ·- _J _____ ~1~- J 

f ·--3513- ·-·i 
'----- - --·- ____ _J 

r-4o.52%-l 
~-·- -·-·· - .....• J 

[=-57._9~~] 

Is as found efficiency within 20% of the efficiency from the last cal? @ Yes 0 No (See Remarks) 

Note: If the as found rlata is within 10% of the last <;alibralion and the B-A Xta lk is <1 % and Iha A-B Xtalk is <1 0%, then the technician may NIA the plateau section and go 
directly to remarks. · 
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GRIFFIN INSTRUMENTS 

PROBE#; P~132239 

Date: 01119115 

PLATEAU AND SET POINT DATA 

I H\/ I Vernier: Tc-99 Source Response Pu-239 Source Background (CPM): Net A to B I B to A Xtak: I 
SS (CPM): Response (CPM): 

A ch. I e ch. I Net Eff. A ch. I B ch. I Net Eff. Ach. I 
soo r 3.58 

925/3.68 
950 f 3.78 

975 f 3.ae 

1000/4.00 

a 
0 
1 

0 

0 

4334 

4397 
4897 

4945 

4990 

Alpha I Beta Bkg (cpm) 

24 .8% 

25.1% 
28.1'% 

28.3% 

28.4% 

6545 161 35.4% 1 

6752 199 38.6% 0 
6916 222 37.4% 1 

6683 247 35.1% 1 
6848 346 37.0,,. 1 

53 
HV/Vernler Pu-239 Tc-HNI Tc-99 SS 

975 /3.86 CPlll: 6686 

4 pl AL Enlclencles: 36.97% 
z pl AL Elfkl•nc1'Js: 13.21" 

REMARKS: Repl<IQld loose I wrin led mylar. 

Does lnstn.1ment Meet Final Acceptance Criteria?: 

Calibration Sticic.er Attached?: 

Date Instrument is Due For Next CalibratiOn: 

INSTRUMENT MARRIED WITH 2929 

@ Yes 

@ Yes 

01/19116 

4891 

27.97,.. 

..U..10" 

Q No 

0 No 

Th-230 

5134 

30.79,.. 

4$.91" 

Xtalk: <10% <1% 

B ch. 

40 1.8% <1% 

57 2.1% <1% 

41 2.6% <1% 

55 2.8% <1% 

75 3.8% <1% 

C-14 Sr-90 

6797 3696 

13.13% 42.&8% 
34.14" 81.04% 

Performed/Reviewed tJv: &.C!Jlt. ~t'-.~ D;ite: 1/19/2015 Entered by: &! lnhlals 

2 pi elflcMnc:iGs dol11<1ted In il.llict. 

11111111111111111111111111 2 
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- - - - - - - - - - - - - -- ·. 
INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 

Project No: 'ZO o :;:-001;;, / OS-

Site Location/Background Location: 

l\J(i~ 1<'11\"'li (.ll v.U H'".\ L{ltu•1 7-M. - -e, .... \74 ; 
Check Source No: 2398-173 

Activity: Date: ~ufqe: 
I 1'12w Jp111. tg 'b , ~~ 

Stan of Shift Badcgrvund 

.... (cpmfora~ ft\inua count} 
/ 

z.~1') Alph:I a ... 

1 2 l AV, .1 

?/31> -- - - - 1..33 
:?J31 - - - - z~ 
'-1 /i -- - - -· z_t,1 

•• MDA : 2·71 + 4.65 {BKG_:;, ~ 
t•E><~ 

100 

2 ' 
1J'f l1..~ 
1 {j~ 
I i '"' 212. 
2.f3 t'1.1 

AV, 1 

---

""' -

~ - '-/'-! S1-
Detector / / 

Type: t./3· $31 ~!J!!-· Probe Area (cm2) 
Type:23bD 

Serial No. i 

~1-::Z l'}.5 
Check Source No: Cheek Source No: 

Radionuclide: Activity: Date: Radionuclide: 

~dot $1\lft Background 0..ily Source Chec:k Daily Soun;,. Cheek 

(q>m fora. _/_minuta: count) {«) <Ill 

Alph> s. .. . ...... 
El!. .SOl.tt'CO !It 

(C\>ln) {cpm) 
2 ' Av. 1 2 ' Av. 

- .- -- 'ZZ.~ l~'e> 'ZJ2. Z.t/35 
- - - b~ JbJ 20, 2~1/ 
- - - 7.22- 214 i rr 2.'i/2, 

- - - -
?ifll'l-7 

Meter /·~-

Serial No: ft ~Operating Voltage: 
-"~ - , ," _, ~ &so 

Activity: Date: 

MDA." ~Sc.aler Mode 
(dpm) 

Bat.OK llVOK Initials 

a ~ 

v I S'/j 
~I v / ~D 
v / 7B 

where MDA = the activity level (dpm/100 cm2), BKG,., = the background count rate for this measurement type (cpm), t =the measurement duration (min), E =instrument efficiency, and A= probe area {cm2). 

·, .--,_,..__ // .,, 
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'"'1'. .• ( ;.."" 

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 

Project No: 2.0bS°DO(., ~ o $" 

Site Location/Background Location: 
NOIJ../\ - rvt.i,.f>yl14'v"" .vQ> i..Jiul'{ RM~154J4~ 

Check Source No: 2-)1'8 - ?'6 
Radionuclide: Activity: Date: 

{811 IC/,2.W 8·0·7B 

.... 
S1:utofS1B"kground 

(cpm for a minute count) 

io\-'S Al pl>o a ... 

1 2 ' AV. 1 

>/w -- - -- - 1-3\ 

•7Ji1,\ - - - ~ zi.s 
i ! L - - - - 7H1 

- MDA _ _ 2_.7_1_•_4._6_5_.{_B_Ki_G"'"""--"-t 

t><E><~ 
100 

2 ' 
Zrol 2r:t 
7-3~ 7.21 
221 1Sr> 

Av. 1 

-· 
-
-

Detector 

Type:~3 Serial No. 

fr.<2-38109 
I Probe Area (cm') 

JOO 
Type:'j_3 '=lJ 

Cheek Source No: Check Source No: 

Radionuclide: Activity: I Date: Radionuclide: 

End of Shift B:1ckground 
DaiJy SOl.lrce Check 03.ily Source ChKk 

(cpmfora __ J_minutecount} (Q) 1111 

Alph:. ""'" Sou roe Elf. Sou roe Elt 
(cpm) (c:pm) 

2 • Av • 1 2 • Av • 

- - __.., ,jD i C..il. ..L-'lC. T ~iJ 3tf9J 
- - -- .Z:\J Z2b Z1S )~O 
~ - - 2fi 2.f'f 7-2.9 1&13 

Meter 

Serial No: Operating Voltage: 
2'i375"b-L RCO 

Activity: Date: 

MDA- ·Scaler Mode 
(dpm) 

Bat.OK HVOK Initials 

Q ~ 

.-" 

y v / '7-P 
' v v' '71' 

ii ti' '56 

where MDA =the activity level (dpm/100 cm'), BKG .. , =the background count rate for thi:; measurement type (cpm), t =the measurement duration (min), E =instrument efficiency, and A= probe area (cm'). 

- - - - - - - ··-- - - - - - - - - - -



- - - - - - - - - - - - - -.-~- . 

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 

Project No: 2-005 OOL9- O'S 
Site Lo9ation/Background Location: 

rvo Ar:.. VV\ A:>i..ii.t>N - vi-rit.n 't R.M - ;:iux 3 
Check Source No: 2.~l ts - 9'2.i 
Radionuclide: Activity: Date: 

IC 99 l't,wo 8· Co , 90 

Sb.rt cf Shift B:tckground 

o ... (cpm fora--1..__ miriute eount) 
I' 

v:l:;, Alph.:t B•ta 

1 2 J Av, 1 2 • 
'3ho - ·- ~ - 50 '-lo 'f o 

!J'f/1 - -- ~ - £.j() §D t-f o 

•• MDA • 2.71 + 4.65 JBKG•'<I " t 
t>< E>< A 

100 

Av • ' 
-
--· 

Detector 

Type: t../ '--/ _ 9 Serial No. 

p-;<. tS-J? L.fio 
Probe Are~cm2) 

I :> 
Type: /ll'l I z_ 

Check Source No: Check Source No: 

Radionuclide: Activity: Date: Radionuclide: 

E:nd of Shift Baclcground 
Daily Souree Check Cail)' Source Cheak 

(CPl'h for :i ____ mfnut:ci count) (a) (II) 

Alpha Bola 
!ouru: Source 
(cpm) '"· ,_) E!t 

z 3 Av. ' z , Av. 

-- - · ·-· Zi-loU 
- f !] 40 '-/0 t.4tx) ·- -

- - - -
Meter 

Serial No: Operating Voltage: 

1<.r3s9·5 qcu 

Activity: Date: 

MDA- · Scaler Mode 
(dpm) 

-oK HVOK ln~ls. 

a ~ 

/ 

./ v 50 
v y' 5'0 

where MDA =the activity level (dpm/100 cm'), BKG.,. =the background count rate for th is measurement type (cpm), t =the measurement duration (min), E =instrument efficiency, and A= probe area (cm2). 

-



GREAT LAKES ENVIRONMENT AL RESEARCH LABORATORY 
"Final Status Survey of the Great Lakes Environmental Research Laboratory's 

Lake Michigan Field Station and RN Laurentian" 
Report No. 2005006/G-5570 (Rev. 0) 

Appendix 10.5 - Survey Instrument Parameters 

Parameter Model 43-93 (beta) 

probe area (cm2) 88 

DCGL Beta/C-14 (dpm/100 cm2) 3,700,000 

50% DCGL 1,850,000 

Beta MDC (dprn/ l 00 cm2) 812 

DCGL response ( cpm) 631 

MDCR Beta (net cpm), NUREG 1575, Table 6.6, instrument response level 120 
(lRL) 

Beta Scan Sensitivity (gross cpm lRL), NUREG 1575, Table 6.6 380 

Beta Scan MDC - using MDCR values from NUREG 1575, Table 6.6 (use 5 1,928 
cm/sec only with 239-1 F monitor) 

* 43-93: recommend scan 2 cm/sec to achieve required beta sensitivity 

Gamma exposure rate Action Level (Na! - 5 cm/sec scan rate)- if above AL, take additional readings and also 
collect beta and alpha readings if hot spot is identified 

~L.o-ol ,.._ ... . ... ·-.... ~....,....,. 

May 29, 2015 

Model 19 (gamma) 

IO uR/hr 

;e. 
~': BMT Designers & Planners 
'Where will our knowledge lake you?" 
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GREAT LAKES ENVIRONMENT AL RESEARCH LABO RA TORY 
"Final Status Survey of the Great Lakes Environmental Research Laboratory's 

Lake Michigan Field Station and RN Laurentian" 
Report No. 2005006/G-5570 (Rev. 0) 

May 29, 2015 

Appendix 10.6 - Final Status Survey Data and Results 

"''4:'• 
'·~ ... _'IJ BMT Designers & Planners 

r.rhere will our knowledge take you?" 



Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location ICitv.Statel: Muskeaon Michiaan 
Buildina Name: Buildina 3 
Floor No: NA 
Room ID: 304 
Survev Unit No.: SU 3301 and 3302 
Survev Unit MARSSIM Classification: 2 
Survev Unit Dimensions lm2l: 25.1 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm2\: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm2\: 
Gross Aloha DCGLw ldom/100 cm2l: 0 
Gross Beta DCGLw ldom/100 cm2\: 3700000 
Exoosure Rate DCGLw luR/hr I@ 1ml: 10 
Gross Aloha DCGL-EMC ldom/100 cm2l: 0 
Gross Beta DCGL-EMC ldom/100 cm2\: 11000000 
Scan Gross Aloha DCGL-EMC ldom/100 cm2\: 0 
Scan Gross Beta DCGL-EMC /dnm/100 cm21: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLEMc Flag Measurement Flag 
s 

Gross aloha scan dom/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -941 523 217 

Stationarv aross aloha dnm/100 cm2 0 0 0 
Stationarv aross beta dom/100 cm2 1950 2430 10 

Removable aross alpha dom/100 cm2 0 0 0 
Removable gross beta dnm/100 cm2 25 152 10 

Exoosure rate MicroR/hr 0 0 N.A. 1 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Design 

Notes 
Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location (Citv,Statel: Muskeoon Michioan 

Buildino Name: Buildino 3 
Floor No: NA 
Room ID: 304 
Survev Unit No.: SU 3301 and 3302 Two individual sets of survev data collected in this room 
Survev Unit MARSSIM Classification: 2 Should be 1, 2, 3, "special", or leave blank 
Survev Unit Dimensions lm2l : 25.1 Aooroximated 
Percent Unaccessible(%): 20% Under bench cabinetrv and instlsamples materials staoed ' 

Gross Removable Aloha DCGLw (dom/100 cm2l: 0 This calc not used in project 
Gross Removable Beta DCGLw ldom/100 cm2l: 3.7E+05 MARSSIM assumotion 
Gross Aloha DCGLw (dpm/100 cm2l: 0 This value not used in this project 
Gross Beta DCGLw (dpm/100 cm2): 3.70E+06 RSP-116 Section 5.2 
Exoosure Rate DCGLw (uR/hr@ 1 ml: 10 Not specified in RSP-116 but added as a supolemental su 
Gross Aloha DCGL-EMC ldom/100 cm2l: 0 This value not used in this oroiect 
Gross Beta DCGL-EMC (dpm/100 cm2l: 1.10E+07 RSP-116 Section 5.2 
Scan Gross Aloha DCGL-EMC ldom/100 cm2l : 0 This value not used in this oroiect 
Scan Gross Beta DCGL-EMC (dom/100 cm2l: 1.10E+07 RSP-116 Section 5.2 

ROCs: C14 H3 RSP-116, Section 5.2 

Scan Speed (cm/secl: 2 RSP-116 Section 5.7 
Stationary Count Time (min\: 1 RSP-116 Section 5.8 
Smear Count Time (minl: 1 RSP-116 Section 5.9 

Gross aloha surface efficiencv: 0.25 MARSSIM default assumption 
Gross beta surface efficiencv: 0.5 MARSSIM default assumotion 
Survevor detection efficiencv: 0.5 MARSSIM default assumption 

Minimum No. of Scan Measurements: 0 100% scans not performed 
Minimum No. of Stationary Measurements: 10 MARSSIM default assumption 
Minimum No. of Smear Measurements: 10 MARSSIM default assumotion 
Minimum No. of Exposure Rate Measurements: 1 MARSSIM default assumotion 



Instrumentation Information Project No.: 2005006 

Survey Unit No.: SU 3301 and 3302 

Scans Notes 
Meter Model No.: 2360 
Meter SN: 307127 
Probe Model No.: 43-89 
Probe SN: RN014452 
Probe size (cm2l: 125 
Annlicable aross aloha backaround lcoml: NA 
Aoolicable i:iross beta backi:iround (cpm): 219 Start/End Shift Averaqe 
Backaround count time lminl: 1 Elect/Furnace Room 
Gross alpha instrument efficiency (c/d): NA 
Gross beta instrument efficiency lc/dl: 0.119 Per annual instrument calibration doc 
Date of Measurement: 03/30/15 
Data acauired bv linitialsl: SJB 

Stationarv Measurements 
Meter Model No.: 2360 
Meter SN: 307127 
Probe Model No.: 43-89 
Probe SN: RN014452 
Probe size (cm2): 125 
Annlicable aross aloha backaround lcoml: NA 
Aoolicable i:iross beta backi:iround (cpm): 219 Start/End Shift Averaae 
Backaround count time lminl: 1 Elect/Furnace Room 
Gross alpha instrument efficiency (c/d): NA 
Gross beta instrument efficiency lc/dl: 0.119 Per annual instrument calibration doc 
Date of Measurement: 03/30/15 
Data acauired bv linitialsl: SJB 
Aoolicable i:iross alpha material backi:iround (dpm/100 cm2) #DIV/O! Surface Description: 
Annlicable aross beta material backaround: ldom/100 cm2l 0 Surface Descriotion: Backaround Included 

Removable Activitv Measurements 
Meter Model No.: 2929 
Meter SN: 126129 
Probe Model No.: 44-01 
Probe SN: PR132239 
Probe size (cm2): 100 based on smear area coveraae 
Annlicable aross aloha backaround Ccoml: NA 
Aoolicable i:iross beta backi:iround (cpm): 43 Start/End Shift AveraQe 
Backaround Count time lminl: 1 Columbia MD office 
Gross alpha instrument efficiency (c/d) : NA 
Gross beta instrument efficiency Cc/dl: 0.1383 Per annual instrument calibration doc - C14 
Date of Analysis: 04/02115 
Data Acauired bv linitialsl: SJB 

Exoosure Rate Measurements 
Meter Model No. : 19 
Meter SN: 300777 
Probe Model No.: NA 
Probe SN: NA 
Backi:iround (uR/hr@ 1ml 5 Elect/Furnace Room 
Date of Measurement: 04/01/15 
Data acauired by (initials): BRT 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Scan Results 
Statistical Evaluation of Data 

Project No.: 2005006 Parameter 
Gross Alpha Gross Beta 

fdom/100 cm2l fdom/100cm2l 
Survev Unit No.: SU 3301 and 3302 Mean -941 

MARSSIM Class: 2 
Standard 

498 
Deviation 

SU Area fm2l: 25.1 Minimum -2121 
Date of Measurement: 03/30/15 Maximum 523 

Data acquired by (initials): SJB N 217 

Alpha Beta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

·-" --~' 
cm2) cm2) 

3301-1 185 -34 -456 1501 

2 189 -30 -403 1501 

3 180 -39 -523 1501 

4 165 -54 -725 1501 

5 184 -35 -470 1501 

6 171 -48 -644 1501 

7 143 -76 -1020 1501 

8 168 -51 -685 1501 

9 169 -50 -671 1501 

10 223 4 54 1501 

11 189 -30 -403 1501 

12 182 -37 -497 1501 

13 209 -10 -134 1501 

14 195 -24 -322 1501 

15 213 -6 -81 1501 

16 197 -22 -295 1501 

17 148 -71 -953 1501 

18 102 -117 -1570 1501 

19 178 -41 -550 1501 

20 216 -3 -40 1501 

21 220 1 13 1501 

22 151 -68 -913 1501 

23 136 -83 -1114 1501 

24 177 -42 -564 1501 

25 161 -58 -779 1501 

26 79 -140 -1879 1501 

27 185 -34 -456 1501 

28 179 -40 -537 1501 

29 228 9 121 1501 

30 197 -22 -295 1501 

31 151 -68 -913 1501 

32 130 -89 -1195 1501 

33 135 -84 -1128 1501 

34 184 -35 -470 1501 

35 156 -63 -846 1501 

36 162 -57 -765 1501 

37 164 -55 -738 1501 

38 140 -79 -1060 1501 

39 127 -92 -1235 1501 

40 137 -82 -1101 1501 

41 134 -85 -1141 1501 

42 194 -25 -336 1501 

43 164 -55 -738 1501 

44 156 -63 -846 1501 

45 204 -15 -201 1501 



Alpna t1eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

rm?\ rm?\ 
cm2) cm2) 

46 178 -41 -550 1501 

47 174 -45 -604 1501 

48 258 39 523 1501 
49 202 -17 -228 1501 

50 191 -28 -376 1501 

51 187 -32 -430 1501 

52 166 -53 -711 1501 

53 147 -72 -966 1501 

54 199 -20 -268 1501 

55 184 -35 -470 1501 

56 148 -71 -953 1501 

57 202 -17 -228 1501 

58 164 -55 -738 1501 

59 161 -58 -779 1501 

60 162 -57 -765 1501 

61 150 -69 -926 1501 

62 202 -17 -228 1501 

63 180 -39 -523 1501 

64 120 -99 -1329 1501 

65 138 -81 -1087 1501 

66 143 -76 -1020 1501 

67 196 -23 -309 1501 

68 119 -100 -1342 1501 

69 215 -4 -54 1501 

70 199 -20 -268 1501 

71 119 -100 -1342 1501 

72 198 -21 -282 1501 

73 167 -52 -698 1501 

74 180 -39 -523 1501 

75 169 -50 -671 1501 

76 119 -100 -1342 1501 

77 154 -65 -872 1501 

78 171 -48 -644 1501 

79 205 -14 -188 1501 

80 158 -61 -819 1501 

81 145 -74 -993 1501 

82 177 -42 -564 1501 

83 183 -36 -483 1501 

84 154 -65 -872 1501 

85 129 -90 -1208 1501 

86 130 -89 -1195 1501 

87 147 -72 -966 1501 

88 123 -96 -1289 1501 

89 119 -100 -1342 1501 

90 172 -47 -631 1501 

91 136 -83 -1114 1501 

92 132 -87 -1168 1501 

93 167 -52 -698 1501 

94 168 -51 -685 1501 

95 183 -36 -483 1501 

96 242 23 309 1501 

97 124 -95 -1275 1501 

98 163 -56 -752 1501 

99 119 -100 -1342 1501 

100 154 -65 -872 1501 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Alpha Beta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag --·· --·· cm2) cm2) 

101 176 -43 -577 1501 

102 115 -104 -1 396 1501 

103 76 -143 -191 9 1501 

104 99 -1 20 -1 611 1501 

105 108 -111 -1 490 1501 

106 165 -54 -725 1501 

107 131 -88 -1 181 1501 

108 132 -87 -1 168 1501 

109 117 -1 02 -1369 1501 

110 126 -93 -1248 1501 

11 1 137 -82 -1101 1501 

11 2 128 -91 -1 221 1501 

11 3 150 -69 -926 1501 

114 156 -63 -846 1501 

11 5 120 -99 -1329 1501 

11 6 97 -122 -1 638 1501 

117 11 2 -107 -1436 1501 

11 8 106 -113 -1517 1501 

11 9 138 -81 -1 087 1501 

120 137 -82 -1101 1501 

121 130 -89 -1 195 1501 

122 11 8 -101 -1 356 1501 

123 194 -25 -336 1501 

124 138 -81 -1087 1501 

125 186 -33 -443 1501 

126 71 -148 -1987 1501 

127 134 -85 -1141 1501 

128 141 -78 -1047 1501 

129 126 -93 -1 248 1501 

130 130 -89 -11 95 1501 

131 182 -37 -497 1501 

132 167 -52 -698 1501 

133 185 -34 -456 1501 

134 181 -38 -510 1501 

135 168 -51 -685 1501 

136 162 -57 -765 1501 

137 136 -83 -111 4 1501 

138 156 -63 -846 1501 

139 146 -73 -980 1501 

140 166 -53 -71 1 1501 

141 113 -1 06 -1423 1501 

142 157 -62 -832 1501 

143 147 -72 -966 1501 

144 93 -126 -1691 1501 

145 85 -1 34 -1799 1501 

146 126 -93 -1 248 1501 

147 123 -96 -1 289 1501 

148 182 -37 -497 1501 

149 130 -89 -1195 1501 

150 123 -96 -1 289 1501 

151 221 2 27 1501 

152 180 -39 -523 1501 

153 101 -11 8 -1584 1501 

154 132 -87 -11 68 1501 

155 126 -93 -1248 1501 



A1pna tse1a 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

'm?\ 'm?\ 
cm2) cm2) 

156 138 -81 -1087 1501 

157 152 -67 -899 1501 

158 119 -100 -1342 1501 

159 180 -39 -523 1501 

160 111 -108 -1450 1501 

161 84 -135 -1812 1501 

162 123 -96 -1289 1501 

163 104 -115 -1544 1501 

164 108 -111 -1490 1501 

165 124 -95 -1275 1501 

166 126 -93 -1248 1501 

167 126 -93 -1248 1501 

168 105 -114 -1530 1501 

169 165 -54 -725 1501 

170 218 -1 -13 1501 

171 183 -36 -483 1501 

172 198 -21 -282 1501 

173 163 -56 -752 1501 

174 210 -9 -121 1501 

175 209 -10 -134 1501 

176 172 -47 -631 1501 

177 134 -85 -1141 1501 

178 168 -51 -685 1501 

179 116 -103 -1383 1501 

180 135 -84 -1128 1501 

181 173 -46 -617 1501 

3302-1 86 -133 -1785 1501 

2 65 -154 -2067 1501 

3 158 -61 -819 1501 

4 125 -94 -1262 1501 

5 61 -158 -2121 1501 

6 106 -113 -1517 1501 

7 137 -82 -1101 1501 

8 133 -86 -1154 1501 

9 150 -69 -926 1501 

10 145 -74 -993 1501 

11 89 -130 -1745 1501 

12 116 -103 -1383 1501 

13 143 -76 -1020 1501 

14 116 -103 -1383 1501 

15 62 -157 -2107 1501 

16 112 -107 -1436 1501 

17 104 -115 -1544 1501 

18 176 -43 -577 1501 

19 120 -99 -1329 1501 

20 148 -71 -953 1501 

21 123 -96 -1289 1501 

22 138 -81 -1087 1501 

23 110 -109 -1463 1501 

24 87 -132 -1772 1501 

25 143 -76 -1020 1501 

26 112 -107 -1436 1501 

27 68 -151 -2027 1501 

28 107 -112 -1503 1501 

29 116 -103 -1383 1501 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Alpna tleta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

rm?\ --~' 
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 

Project No.: 2005006 

Parameter 
........ '"''t''' .. Gross Beta 11 I S-alpha Duplicate 

ldnm/100 cm2\ ldnm/100cm2\ activ· Ana sis 
llsurvey Untt No.: SU 3301 and 3302 

MARSSIM Class: Mean 1950 
Standard 341 
fU:ovjS1tjnn 

ISU Area (m2): 25.1 

Date of Measurement: 03/30/15 Minimum 1517 
Data acquired by 
fini+;,,.1r\• Maximum 2430 

11 I S-beta Duplicate 
activ· Ana sis 

SJB 

N 10 

Net Beta Unshielded 
A1pna i:se1a 

Alpha MDA Beta MDA 
Field ID 

Net Alpha (gross 
(gross 

Shielded Alpha Shielded Beta Unshielded 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) 

counts} 
(gross counts) (gross counts) (gross counts) 

counts) 
(dpm/100 (dpm/100 

cm2) cm2) 
Flag Flag Flag Flag 

3302-37 117 117 117 1570 3 

38 132 132 132 1772 3 

39 171 171 171 2295 3 

40 138 138 138 1852 3 

41 131 131 131 1758 3 

42 113 113 113 1517 3 

43 157 157 157 2107 3 

44 132 132 132 1772 3 

45 181 181 181 2430 3 

48 181 181 181 2430 3 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Removable Activity Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3301 and 3302 Parameter 
Gross Alpha Gross Beta 

ldoml100 cm21 ldnml100cm21 
S-alpha Dup-alpha 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1l lv=11 Analvsis 
MARSSIM Class: 2 Mean 25 

SU Area (m2): 25 
Standard 

60 
Deviation 

Date of acquisition: 3/30/15 Minimum -58 
Smears acquired by 

SJB 
ltinitialsl: 

Maximum 152 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1l lv=1l Analvsis 
Date of Measurement: 04/02/15 Median 29 
Smears analyzed by 

SJB 111-•••-•-'· N 10 

Smear Smear 
Smear Gross Smear Gross Net Smear Net Smear 

Alpha Beta 

Field ID Smear No. 
Gross Gross 

Count Rate Count Rate (cpm Count Rate Count Rate 
Activity Activity MDAAlpha MDA Beta DCGL Flag DCGL Flag 

Counts Counts 
(cpm alpha) beta) (elm alpha) (elm beta) 

(dpml100 (dpml100 (dpm) (dpm) (alpha) (beta) 
(alpha) (beta) cm2 alpha) cm2 beta) 

3302 1 53 53 10 72 240 

3302 2 41 41 -2 -14 240 

3302 3 48 48 5 36 240 

3302 4 48 48 5 36 240 

3302 5 41 41 -2 -14 240 

3302 6 39 39 -4 -29 240 

3302 7 50 50 7 51 240 

3302 8 46 46 3 22 240 

3302 9 35 35 -8 -58 240 

3302 10 64 64 21 152 240 



Exposure Rate Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3301 and 3302 S-Exp. Rate 
Dup-Exp. 

RPO 
RPD>100% Result>BKG Duplicate 

Rate lv=1\ lv=1\ Analvsis 
Parameter 

Exposure Rate 
Cu Rf hr) 

MARSSIM Class: 2 Mean 0 

SU Area (m2): 25.1 
Standard 

#DIV/O! 
Deviation 

Date of Measurement: 04/01/15 Minimum 0 

Data acquired by 
BRT 

initi .. lcl: 
Maximum 0 

N 1 

Gross Exposure 
Net 

Survey Location Exposure MDA (uR/hr) DCGL Flag MDA Flag 
Rate (uR/hr) 

R"'t" luR/hr\ 
1 5 0 13 

I(. 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location ICitv.State\: Muskeaon Michiaan 
Buildina Name: Buildinq 3 
Floor No: NA 
Room ID: 305 
Survev Unit No.: SU 3303 and 3307 
Survev Unit MARSSIM Classification: 2 
Survev Unit Dimensions lm2\: 82 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm2\: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm2\: 
Gross Aloha DCGLw ldom/100 cm2\: 0 
Gross Beta DCGLw (dpm/100 cm2\: 3700000 
Exoosure Rate DCGLw luR/hr ® 1m\: 10 
Gross Alpha DCGL-EMC (dpm/100 cm2): 0 
Gross Beta DCGL-EMC ldom/100 cm2\: 11000000 
Scan Gross Alpha DCGL-EMC (dpm/100 cm2) : 0 
Scan Gross Beta DCGL-EMC ldom/100 cm21: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLEMc Flag Measurement Flag 
s 

Gross alpha scan dom/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -1144 742 281 

Stationary gross alpha dom/100 cm2 0 0 0 
Stationary gross beta dom/100 cm2 2393 2710 22 

Removable aross aloha dom/100 cm2 0 0 0 
Removable qross beta dom/100 cm2 -14 65 8 

Exoosure rate MicroR/hr 0 0 N.A. 1 



Survey Design 
Notes 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Description: '--' FSS for the facil ity 
Site Location ICitv.Statel: Muskeaon Michiaan 

Buildina Name: Buildina 3 
Floor No: NA 
Room ID: 305 Sinks Refriaerators Incubator 
Survev Unit No.: SU 3303 and 3307 Two individual sets of survey data collected in this room 
Survey Unit MARSSIM Classification: 2 Should be 1, 2, 3, "soecial", or leave blank 
Survev Unit Dimensions (m2): 82 
Percent Unaccessible 1%l: 20% Eauio on bench toos refria and incubator bench cabinets 

Gross Removable Aloha DCGLw ldom/100 cm2l: 0 This calc not used in oroiect 
Gross Removable Beta DCGLw ldpm/100 cm2): 3.7E+05 MARSSIM assumption 
Gross Aloha DCGLw ldom/100 cm2l: 0 This value not used in this oroiect 
Gross Beta DCGLw ldom/100 cm2): 3.70E+06 RSP-116 Section 5.2 
Exposure Rate DCGLw luR/hr@ 1ml: 10 Not soecified in RSP-116, but added as a suoolemental su 
Gross Aloha DCGL-EMC ldom/100 cm2l: 0 This value not used in this oroject 
Gross Beta DCGL-EMC (dpm/100 cm2): 1.10E+07 RSP-116 Section 5.2 
Scan Gross Aloha DCGL-EMC ldom/100 cm2l: 0 This value not used in this project 
Scan Gross Beta DCGL-EMC ldom/100 cm2l: 1.10E+07 RSP-11 6 Section 5.2 

ROCs: C14 H3 RSP-116 Section 5.2 

Scan Soeed tcm/secl: 2 RSP-116 Section 5.7 
Stationary Count Time (min): 1 RSP-116 Section 5.8 
Smear Count Time lminl: 1 RSP-116 Section 5.9 

Gross aloha surface efficiency: 0.25 MARSSIM default assumotion 
Gross beta surface efficiencv: 0.5 MARSSIM default assumption 
Surveyor detection efficiency: 0.5 MARSSIM default assumotion 

Minimum No. of Scan Measurements: 0 100% scans not oerformed 
Minimum No. of Stationarv Measurements: 10 MARSSIM default assumption 
Minimum No. of Smear Measurements: 10 MARSSIM default assumotion 
Minimum No. of Exoosure Rate Measurements: 1 MARSSIM default assumption 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Instrumentation Information Project No.: 2005006 

Survey Unit No.: SU 3303 and 3307 

Scans Notes 
Meter Model No.: 2360 
Meter SN: 287562 
Probe Model No.: 43-93 
Probe SN: FR283109 
Probe size lcm2l: 100 
Aoolicable aross aloha backaround (com\: NA 
Aoolicable aross beta backaround lcoml: 250 Start/End Shift Averaae 
Backaround count time (min\: 1 ElecUFurnace Room 
Gross aloha instrument efficiencv lc/dl: NA 
Gross beta instrument efficiency (c/dl: 0.1402 Per annual instrument calibration doc - Tc99 
Date of Measurement: 03/30/15 
Data acauired by (initials\: BRT 

Stationarv Measurements 
Meter Model No.: 2360 
Meter SN: 287562 
Probe Model No.: 43-93 
Probe SN: FR283109 
Probe size (cm2): 100 
Aoolicable aross aloha backaround lcoml: NA 
Aoolicable aross beta backQround (cpm): 250 Start/End Shift Averaqe 
Backaround count time Cminl: 1 ElecUFurnace Room 
Gross aloha instrument efficiency (c/d): NA 
Gross beta instrument efficiency Cc/dl: 0.1402 Per annual instrument calibration doc - Tc99 
Date of Measurement: 3/302015 
Data acauired by (initials\: BRT 
Applicable Qross aloha material backQround (dpm/100 cm2) #DIV/O! Surface Description: 
Aoolicable aross beta material backaround: ldom/100 cm2l 0 Surface Descriotion: Backaround Included 

Removable Activitv Measurements 
Meter Model No.: 2929 
Meter SN: 126129 
Probe Model No.: 44-01 
Probe SN: PR132239 
Probe size (cm2): 100 based on smear area coveraae 
Aoolicable aross aloha backaround lcoml: NA 
Aoolicable aross beta backaround Ccoml: 43 Start/End Shift Averaae 
Backaround Count time lminl: 1 Columbia MD office 
Gross aloha instrument efficiency lc/dl: NA 
Gross beta instrument efficiency lc/dl: 0.1383 Per annual instrument calibration doc - C14 
Date of Analysis: 04/02115 
Data Acauired bv !initials): BRT 

Exoosure Rate Measurements 
Meter Model No. : 19 
Meter SN: 300777 
Probe Model No.: NA 
Probe SN: NA 
Backaround luR/hr (@ 1 ml 5 ElecUFurnace Room 
Date of Measurement: 04/01/15 
Data acauired by Cinitialsl: BRT 



Scan Results 
Statistical Evaluation of Data 
- -- -· ~- - ~ - - ---- -- -- ~ - ~ - - -- --

Project No.: 2005006 Pa rameter 
Gross Alpha Gross Beta 

ldom/100 cm21 ldom/100cm21 
Survev Unit No.: SU 3303 and 3307 Mean -1144 

MARSSIM Class: 2 
Standard 

506 
Deviation 

SU Area lm21: 82.0 Minimum -2596 
Date of Measurement : 03/30/15 Maximum 742 

Data acquired by (initials): BRT N 281 

Alpna tie ta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross} 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross} net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag __ ,_ 

--~' 
cm2} cm2} 

3303 - 1 131 -119 -1698 1705 

2 98 -152 -2168 1705 

3 134 -116 -1655 1705 

4 194 -56 -799 1705 

5 140 -110 -1569 1705 

6 112 -138 -1969 1705 

7 112 -138 -1969 1705 

8 103 -147 -2097 1705 

9 149 - 101 -1441 1705 

10 127 -123 -1755 1705 

11 159 -91 -1298 1705 

12 190 -60 -856 1705 

13 119 -131 -1869 1705 

14 136 -114 -1626 1705 

15 179 -71 -1013 1705 

16 150 -100 -1427 1705 

17 187 -63 -899 1705 

18 68 -182 -2596 1705 

19 100 -150 -21 40 1705 

20 207 -43 -613 1705 

21 183 -67 -956 1705 

22 115 -135 -1 926 1705 

23 166 -84 -1198 1705 

24 171 -79 -11 27 1705 

25 153 -97 -1 384 1705 

26 165 -85 -1 213 1705 

27 127 -123 -1755 1705 

28 95 -155 -2211 1705 

29 96 -154 -2197 1705 

30 136 -114 -1626 1705 

31 168 -82 -1 170 1705 

32 135 -11 5 -1 641 1705 

33 161 -89 -1270 1705 

34 148 -102 -1 455 1705 

35 106 -144 -2054 1705 

36 120 -130 -1 854 1705 

37 154 -96 -1 369 1705 

38 177 -73 -1041 1705 

39 128 -122 -1740 1705 

40 138 -112 -1 598 1705 

41 137 -113 -1 612 1705 

42 165 -85 -1213 1705 

43 201 -49 -699 1705 

44 203 -47 -670 1705 

45 153 -97 -1384 1705 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -A1pna t>ei:a 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Act ivity Flag Act ivity Flag Flag Flag 

r~?\ r~?\ 
cm2) cm2) 

46 120 -130 -1854 1705 

47 156 -94 -1341 1705 

48 159 -91 -1298 1705 

49 137 - 11 3 -1 612 1705 

50 11 2 -138 -1969 1705 

51 107 -1 43 -2040 1705 

52 93 -157 -2240 1705 

53 96 -154 -21 97 1705 

54 131 -11 9 -1698 1705 

55 161 -89 -1 270 1705 

56 210 -40 -571 1705 

57 153 -97 -1384 1705 

58 150 -100 -1427 1705 

59 164 -86 -1227 1705 

60 152 -98 -1398 1705 

61 189 -61 -870 1705 

62 127 -123 -1755 1705 

63 11 5 -135 -1 926 1705 

64 161 -89 -1270 1705 

65 168 -82 -1170 1705 

66 185 -65 -927 1705 

67 187 -63 -899 1705 

68 175 -75 -1070 1705 

69 208 -42 -599 1705 

70 121 -1 29 -1840 1705 

71 132 - 11 8 -1683 1705 

3303 - 80 187 -63 -899 1705 

81 161 -89 -1 270 1705 

82 209 -41 -585 1705 

83 202 -48 -685 1705 

84 182 -68 -970 1705 

85 166 -84 -11 98 1705 

86 214 -36 -514 1705 

87 172 -78 -1 11 3 1705 

88 136 -114 -1 626 1705 

89 156 -94 -1 341 1705 

90 110 -140 -1997 1705 

91 158 -92 -1 312 1705 

92 131 -11 9 -1 698 1705 

93 133 -117 -1 669 1705 

94 172 -78 -1113 1705 

95 144 -106 -1512 1705 

96 173 -77 -1098 1705 

97 232 -18 -257 1705 

98 171 -79 -11 27 1705 

99 152 -98 -1 398 1705 

100 225 -25 -357 1705 

101 145 -105 -1498 1705 

102 161 -89 -1270 1705 

103 186 -64 -91 3 1705 

104 160 -90 -1284 1705 

105 187 -63 -899 1705 

106 160 -90 -1284 1705 

107 164 -86 -1 227 1705 

108 150 -100 -1427 1705 



A1pna 1:1e1a 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

rm?\ ~m2l 
cm2) cm2) 

109 167 -83 -1184 1705 

110 178 -72 -1027 1705 

111 172 -78 -1113 1705 

112 140 -110 -1569 1705 

113 130 -120 -1712 1705 

114 174 -76 -1084 1705 

115 141 -109 -1555 1705 

116 144 -106 -1512 1705 

117 109 -141 -2011 1705 

118 150 -100 -1427 1705 

119 175 -75 -1070 1705 

120 191 -59 -842 1705 

121 223 -27 -385 1705 

122 151 -99 -1412 1705 

123 118 -132 -1883 1705 

124 175 -75 -1070 1705 

125 148 -102 -1455 1705 

126 197 -53 -756 1705 

127 201 -49 -699 1705 

128 206 -44 -628 1705 

129 198 -52 -742 1705 

130 208 -42 -599 1705 

131 99 -151 -2154 1705 

132 125 -125 -1783 1705 

133 219 -31 -442 1705 

134 181 -69 -984 1705 

135 148 -102 -1455 1705 

136 188 -62 -884 1705 

137 131 -119 -1698 1705 

138 192 -58 -827 1705 

139 177 -73 -1041 1705 

140 131 -119 -1698 1705 

141 189 -61 -870 1705 

142 140 -110 -1569 1705 

143 156 -94 -1341 1705 

144 150 -100 -1427 1705 

145 160 -90 -1284 1705 

146 228 -22 -31 4 1705 

147 208 -42 -599 1705 

148 194 -56 -799 1705 

149 195 -55 -785 1705 

150 180 -70 -999 1705 

151 217 -33 -471 1705 

152 209 -41 -585 1705 

153 195 -55 -785 1705 

154 186 -64 -913 1705 

155 225 -25 -357 1705 

156 180 -70 -999 1705 

157 183 -67 -956 1705 

158 214 -36 -514 1705 

159 159 -91 -1298 1705 

160 181 -69 -984 1705 

161 209 -41 -585 1705 

162 177 -73 -1041 1705 

163 194 -56 -799 1705 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -A1pna <>eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

--~· -~?\ 
cm2) cm2) 

164 203 -47 -670 1705 

165 173 -77 -1098 1705 

166 181 -69 -984 1705 

167 210 -40 -571 1705 

168 188 -62 -884 1705 

169 177 -73 -1041 1705 

170 193 -57 -813 1705 

171 205 -45 -642 1705 

172 226 -24 -342 1705 

173 142 -108 -1541 1705 

174 225 -25 -357 1705 

175 302 52 742 1705 

176 227 -23 -328 1705 

177 158 -92 -1312 1705 

178 189 -61 -870 1705 

179 226 -24 -342 1705 

180 241 -9 -128 1705 

181 168 -82 -1170 1705 

182 263 13 185 1705 

183 267 17 243 1705 

184 185 -65 -927 1705 

185 140 -110 -1569 1705 

186 180 -70 -999 1705 

187 171 -79 -1127 1705 

188 191 -59 -842 1705 

189 183 -67 -956 1705 

190 150 -100 -1427 1705 

191 117 -133 -1897 1705 

192 173 -77 -1098 1705 

193 179 -71 -101 3 1705 

194 162 -88 -1255 1705 

195 170 -80 -1141 1705 

196 125 -125 -1783 1705 

197 165 -85 -1213 1705 

198 173 -77 -1098 1705 

199 201 -49 -699 1705 

200 206 -44 -628 1705 

201 171 -79 -1127 1705 

202 120 -1 30 -1854 1705 

203 162 -88 -1255 1705 

204 174 -76 -1084 1705 

205 163 -87 -1241 1705 

206 132 -118 -1683 1705 

207 212 -38 -542 1705 

208 176 -74 -1056 1705 

209 196 -54 -770 1705 

210 179 -71 -1013 1705 

211 164 -86 -1227 1705 

212 175 -75 -1070 1705 

213 184 -66 -942 1705 

214 148 -102 -1455 1705 

215 142 -108 -1541 1705 

216 165 -85 -121 3 1705 

217 198 -52 -742 1705 

218 157 -93 -1327 1705 



A1pna t1eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

•m?I •m?I 
cm2) cm2) 

219 169 -81 -1155 1705 

220 136 -114 -1626 1705 

3307-1 108 -142 -2026 1705 

2 159 -91 -1298 1705 

3 144 -106 -1512 1705 

4 214 -36 -514 1705 

5 195 -55 -785 1705 

6 178 -72 -1027 1705 

7 164 -86 -1227 1705 

8 181 -69 -984 1705 

9 168 -82 -1170 1705 

10 221 -29 -414 1705 

11 162 -88 -1255 1705 

12 192 -58 -827 1705 

13 218 -32 -456 1705 

14 185 -65 -927 1705 

15 201 -49 -699 1705 

16 200 -50 -713 1705 

17 140 -110 -1569 1705 

18 171 -79 -1127 1705 

19 194 -56 -799 1705 

20 191 -59 -842 1705 

21 170 -80 -1141 1705 

22 237 -13 -185 1705 

23 186 -64 -913 1705 

24 211 -39 -556 1705 

25 126 -124 -1769 1705 

26 223 -27 -385 1705 

27 195 -55 -785 1705 

28 134 -116 -1655 1705 

29 126 -124 -1769 1705 

30 165 -85 -121 3 1705 

31 200 -50 -713 1705 

32 172 -78 -1113 1705 

33 153 -97 -1384 1705 

34 178 -72 -1027 1705 

35 103 -147 -2097 1705 

36 174 -76 -1084 1705 

37 169 -81 -1155 1705 

38 159 -91 -1298 1705 

39 193 -57 -813 1705 

40 247 -3 -43 1705 

41 184 -66 -942 1705 

42 157 -93 -1327 1705 

43 201 -49 -699 1705 

44 186 -64 -913 1705 

45 146 -104 -1484 1705 

46 171 -79 -1127 1705 

47 169 -81 -1155 1705 

48 107 -143 -2040 1705 

49 194 -56 -799 1705 

50 161 -89 -1270 1705 

51 149 -101 -1441 1705 

52 189 -61 -870 1705 

53 165 -85 -1213 1705 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Alpha Beta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag --·· --·· cm2) cm2) 

54 125 -1 25 -1783 1705 

55 215 -35 -499 1705 

56 186 -64 -913 1705 

57 214 -36 -514 1705 

58 191 -59 -842 1705 

59 226 -24 -342 1705 

60 240 -10 -143 1705 

61 228 -22 -314 1705 

62 210 -40 -571 1705 

63 147 -103 -1469 1705 

64 208 -42 -599 1705 

65 188 -62 -884· 1705 

66 209 -41 -585 1705 

67 236 -14 -200 1705 

68 182 -68 -970 1705 

69 189 -61 -870 1705 



Stationary Measurement Results 

Project No.: 2005006 Statistical Eva luation of Data Dupl icate Analysis 

!Survey Unit No.: SU 3303 and 3307 
$-alpha oup:a1pha 

RPO 
RPD>100% Resu lt>BKG Duplicate 

activitv activitv lv=11 lv=11 Analvsis 
Parameter 

Gross Alpha Gross Beta 
ldnmf100 cm2l l dnm/100cm2l 

MARSSIM Class: 2 Mean 2393 

SU Area (m2): 82.0 
Standard 252 
Deviation 

Date of Measurement: 3/302015 Minimum 1769 
Data acqu ired by 

BRT 11;_;.;_1-\. 

S-beta Dup-beta 
RPO 

RPD>100% Result>BKG Duplicate 
activity activitv Cv=1) (y=1) Ana lvsis 

Maximum 2710 

N 22 

Net Beta Unshielded 
Alpha Be a 

Alpha MDA Beta MDA 
Field ID 

Net Alpha (gross 
(gross 

Shielded Alpha Shielded Beta Unshielded Alpha 
Beta (gross Alpha (cpm net) Beta (cpm net) 

Activity Activity 
(dpm/100 (dpm/1 00 Alpha Flag Beta Flag 

Alpha EMC Beta EMC Alpha MDA Beta MDA 

counts) 
counts) 

(gross counts) (gross counts) (gross counts) 
counts) 

(dpm1_rno (dpm/1 00 
cm2) cm2) 

Flag Flag Flag Flag 

3303 - 72 162 162 162 2311 3 

73 152 152 152 2166 3 

74 153 153 153 2183 3 

75 139 139 139 1963 3 

76 150 150 150 2140 3 

77 145 145 145 2066 3 

76 124 124 124 1769 3 

79 170 170 170 2425 3 

3303 - 221 178 178 176 2539 3 

222 166 166 166 2366 3 

223 162 162 162 2311 3 

224 189 169 189 2696 3 

- - - - - - - - - - - - - - - - - - -



~ - - - - - - - - - -Removable Activity Results 

Project No.: 

Survey Unit No.: 

MARSSIM Class: 

SU Area (m2): 

Date of acauisition: 
Smears acquired by 
initials\: 

Date of Measurement: 
Smears analyzed by 

Field ID 

3303 - 79 

78 

77 

76 

75 

74 

73 

72 

2005006 

SU 3303 and 3307 

2 

82 

3/302015 

BRT 

04102115 

SJB 

Smear No. 

1 

2 

3 

4 

5 

6 

7 

8 

Smear 
Gross 

Counts 
(alpha) 

Statistical Evaluation of Data 

Parameter 
Gross Alpha Gross Beta 

ldoml100 cm2\ ldoml100cm2\ 
Mean -14 

Standard 
59 

Deviation 
Minimum -101 

Maximum 65 

Median -25 

N 8 

Smear 
Smear Gross Smear Gross Net Smear 

Gross 
Count Rate Count Rate (cpm Count Rate 

Counts 
(cpm alpha) beta) (elm alpha) 

(beta) 

48 48 

50 50 

37 37 

29 29 

52 52 

41 41 

34 34 

38 38 

- - - - - - - -
Duplicate Analysis 

S-alpha Dup-alpha 
RPO 

RPD>100% Result>BKG Duplicate 
activitv activitv lv=11 lv=1\ Analvsis 

S-beta Dup-beta 
RPO 

RPD>100% Result>BKG Duplicate 
activitv activitv lv=1\ lv=1\ Analvsis 

Net Smear 
Alpha Beta 

Count Rate 
Activity Activity MDAAlpha MDA Beta DCGL Flag DCGL Flag 

(elm beta) 
(dpml100 (dpml100 (dpm) (dpm) (alpha) (beta) 

cm2alpha) cm2 beta) 

5 36 240 

7 51 240 

-6 -43 240 

-14 -101 240 

9 65 240 

-2 -14 240 

-9 -65 240 

-5 -36 240 



Exposure Rate Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3303 and 3307 Parameter 
Exposure Rate 

luR/hrl 
S-Exp. Rate 

Dup-Exp. 
RPO 

RPD>100% Result>BKG Duplicate 
Rate lv=1l lv=1l Analvsis 

MARSSIM Class: 2 Mean 0 

SU Area (m2): 82.0 
Standard 

#DIV/O! 
Deviation 

Date of Measurement: 04/01/15 Minimum 0 

Data acquired by (initials): BRT Maximum 0 

N 1 

Gross Exposure Rate 
Net 

Survey Location Exposure MDA (uR/hr) DCGL Flag MDA Flag 
(uR/hr) , o~to l11R/hr\ 

1 5 0 13 

~ - - - - - - - -........._ - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Uob Descriotion: FSS for the facilitv 
Site Location ICitv.Statel : Muskeaon, Michiaan 
Buildina Name: Buildina 3 
Floor No: NA 
Room ID: No/So. Walkwav 
Survey Unit No.: SU 3304 
Survev Unit MARSSIM Classification: 2 
Survey Unit Dimensions (m2): 19.5 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm2l: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm2l: 
Gross Aloha DCGLw ldom/100 cm2l: 0 
Gross Beta DCGLw ldom/100 cm2\: 3700000 
Exoosure Rate DCGLw luR/hr ® 1ml: 10 
Gross Aloha DCGL-EMC (dom/100 cm2l : 0 
Gross Beta DCGL-EMC ldom/100 cm2l : 11000000 
Scan Gross Aloha DCGL-EMC (dom/100 cm2l: 0 
Scan Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLEMc Flag Measurement Flag 
s 

Gross alpha scan dom/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -827 174 69 

Stationary ciross aloha dom/100 cm2 0 0 0 
Stationary qross beta dom/100 cm2 2070 2295 5 

Removable gross alpha dom/100 cm2 0 0 0 
Removable ciross beta dom/100 cm2 14 80 5 

Exoosure rate MicroR/hr 0 0 N.A. 1 



Survey Design 
Notes - - -- -

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location (Citv,State): Muskecion Michician 

Buildinci Name: Buildinci 3 
Floor No: NA 
Room ID: No/So. Walkwav 
Survev Unit No.: SU 3304 Two individual sets of survev data collected in this room 
Survey Unit MARSSIM Classification: 2 Should be 1, 2, 3 "soecial", or leave blank 
Survev Unit Dimensions Cm2l: 19.5 Aooroximated 
Percent Unaccessible(%): 0% 

Gross Removable Alpha DCGLw (dpm/100 cm2): 0 This calc not used in project 
Gross Removable Beta DCGLw ldom/100 cm2\: 3.7E+05 MARSSIM assumotion 
Gross Alpha DCGLw (dpm/100 cm2): 0 This value not used in this project 
Gross Beta DCGLw ldom/100 cm2\: 3.70E+06 RSP-116 Section 5.2 
Exposure Rate DCGLw (uR/hr@ 1 m): 10 Not specified in RSP-116, but added as a supplemental su 
Gross Alpha DCGL-EMC (dpm/100 cm2\: 0 This value not used in this proiect 
Gross Beta DCGL-EMC (dpm/100 cm2l: 1.10E+07 RSP-116 Section 5.2 
Scan Gross Aloha DCGL-EMC (dpm/100 cm2\: 0 This value not used in this proiect 
Scan Gross Beta DCGL-EMC (dpm/100 cm2): 1.10E+07 RSP-116, Section 5.2 

ROCs: C14 H3 RSP-116 Section 5.2 

Scan Speed (cm/sec): 2 RSP-116 Section 5.7 
Stationarv Count Time Cminl: 1 RSP-116 Section 5.8 
Smear Count Time (min): 1 RSP-116 Section 5.9 

Gross alpha surface efficiency: 0.25 MARSSIM default assumption 
Gross beta surface efficiencv: 0.5 MARSSIM default assumotion 
Surveyor detection efficiency: 0.5 MARSSIM default assumotion 

Minimum No. of Scan Measurements: 0 100% scans not oerformed 
Minimum No. of Stationarv Measurements: 10 MARSSIM default assumption 
Minimum No. of Smear Measurements: 10 MARSSIM default assumotion 
Minimum No. of Exoosure Rate Measurements: 1 MARSSIM default assumotion 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - -Instrumentation Information 

Scans 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size (cm2): 
Annlicable aross aloha backaround lcoml: 
Aoolicable ciross beta backciround (cpm): 
Backaround count time lminl: 
Gross alpha instrument efficiency (c/d): 
Gross beta instrument efficiencv lc/dl: 
Date of Measurement: 
Data acauired bv linitialsl: 

Stationarv Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN : 
Probe size lcm2l: 
Aoolicable !]ross alpha backaround lcoml: 
Aoolicable aross beta backaround (cpm): 
Background count time lminl: 
Gross aloha instrument efficiencv (c/dl: 
Gross beta instrument efficiencv lc/dl: 
Date of Measurement: 
Data acQuired by (initials): 
Aoolicable aross aloha material backaround (dpm/100 cm2l 
Applicable gross beta material backaround: ldom/100 cm2l 

Removable Activity Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Applicable gross alpha background (cpm): 
Aoolicable aross beta backaround lcoml: 
Backciround Count time (min): 
Gross aloha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/d): 
Date of Analvsis: 
Data AcQuired bv (initials): 

Exoosure Rate Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Backaround luR/hr I@ 1ml 
Date of Measurement: 
Data acQuired bv linitialsl: 

-
2360 

307127 
43-89 

RN014452 
125 
NA 
219 

1 
NA 

0.119 
03/30/15 

SJB 

2360 
307127 
43-89 

RN014452 
125 
NA 
219 

1 
NA 

0.119 
03/30/15 

SJB 
#DIV/O! 

0 

2929 
126129 
44-01 

PR132239 
100 
NA 
43 
1 

NA 
0.1383 

04/02/15 
SJB 

19 
300777 

NA 
NA 
5 

04/01/15 
BRT 

- - -Project No.: 

Survey Unit No.: 

Notes 

Start/End Shift Averaae 
ElecUFurnace Room 

-2005006 

SU 3304 

Per annual instrument calibration doc - Tc99 

Start/End Shift Averaoe 
ElecUFurnace Room 

Per annual instrument calibration doc - Tc99 

Surface Description: 

-

Surface Descriotion: Backaround Included 

based on smear area coveraae 

Start/End Shift Averaae 
Columbia MD office 

Per annual instrument calibration doc - C14 

ElecUFurnace Room 

- - -



Scan Results 
Statistical Evaluation of Data 

2005006 Parameter 
Gross Alpha Gross Beta 

Project No. : 
fdom/100 cm21 fdom/100cm2l 

ISurvev Unit No. : SU 3304 Mean -827 

MARSSIM Class: 2 
Standard 

431 
Deviation 

SU Area lm2l: 19.5 Minimum -1718 
Date of Measurement: 03/30/15 Maximum 174 

Data acquired by (initials): SJB N 69 

Alpna Beta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

--~· 
__ ,. cm2) cm2) 

1 150 -69 -926 1501 

2 203 -16 -215 1501 

3 168 -51 -685 1501 

4 232 13 174 1501 

5 182 -37 -497 1501 

6 140 -79 -1060 1501 

7 144 -75 -1007 1501 

8 138 -81 -1087 1501 

9 155 -64 -859 1501 

10 147 -72 -966 1501 

11 175 -44 -591 1501 

12 179 -40 -537 1501 

13 130 -89 -1195 1501 

14 209 -10 -134 1501 

15 200 -19 -255 1501 

16 133 -86 -1154 1501 

17 129 -90 -1208 1501 

18 187 -32 -430 1501 

19 147 -72 -966 1501 

20 207 -12 -161 1501 

21 143 -76 -1020 1501 

22 121 -98 -1315 1501 

23 154 -65 -872 1501 

24 202 -17 -228 1501 

25 219 0 0 1501 

26 190 -29 -389 1501 

27 144 -75 -1007 1501 

28 159 -60 -805 1501 

29 166 -53 -711 1501 

30 105 -114 -1530 1501 

31 135 -84 -1128 1501 

32 105 -114 -1530 1501 

33 155 -64 -859 1501 

34 171 -48 -644 1501 

35 99 -120 -1611 1501 

36 198 -21 -282 1501 

37 193 -26 -349 1501 

38 167 -52 -698 1501 

39 183 -36 -483 1501 

40 156 -63 -846 1501 

41 154 -65 -872 1501 

42 170 -49 -658 1501 

43 196 -23 -309 1501 

44 142 -77 -1034 1501 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -A1pna t>eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Act ivity Flag Flag Flag 

~m?l ·~?I 
cm2) cm2) 

45 188 -31 -416 1501 

46 158 -61 -819 1501 

47 144 -75 -1007 1501 

48 155 -64 -859 1501 

49 199 -20 -268 1501 

50 182 -37 -497 1501 

51 124 -95 -1275 1501 

52 129 -90 -1208 1501 

53 91 -128 -171 8 1501 

54 168 -51 -685 1501 

55 11 7 -102 -1369 1501 

56 160 -59 -792 1501 

57 165 -54 -725 1501 

58 111 -108 -1450 1501 

59 107 -1 12 -1503 1501 

60 98 -121 -1 624 1501 

61 168 -51 -685 1501 

62 134 -85 -1141 1501 

63 165 -54 -725 1501 

64 188 -31 -41 6 1501 

65 154 -65 -872 1501 

66 127 -92 -1 235 1501 

67 182 -37 -497 1501 

68 101 -1 18 -1584 1501 

69 161 -58 -779 1501 



Stationary Measurement Results 

Project No.: 2005006 Duplicate Analysis 

S..alpha Dup-alpha 
RPO 

RPD>1 00% Resutt>BKG 
activitv actMtv fv=11 fv=11 

Survey Unit No.: SU 3304 Parameter ,;~;;1·0~·;;:,~, 
Gross Beta 

fdom/1 00cm2 
MARSSIM Class: Mean 2070 

ISU Area (m2): 19.5 Standard 
133 

DRviRfi n 
Date of Measurement: 03/30/15 Minimum 1946 

S-beta Dup.beta 
RPO 

RP0>100% Result>BKG 
activitv activitv fv=11 fv=11 

Data acquired by 
SJB 1,, __ ,£, _,_ , Maximum 2295 

N 

Net Beta Unshielded 
A1pna DO a 

Alpha MDA Beta MDA 
Field ID 

Net Alpha {gross 
(gross 

Shielded Alpha Shielded Beta Unshielded Alpha 
Beta (gross Alpha (cpm net) Beta (cpm net) 

Activity Activity 
(dpm/100 (dpm/100 Alpha Flag Beta Flag 

Alpha EMC Beta EMC Alpha MOA 
counts) (gross counts) (gross counts) (gross counts) (dpm/100 (dpm/100 Flag Flag Flag 

counts) counts} ·-·· ·-·· cm2) cm2) 

70 150 150 150 2013 3 

71 145 145 145 1946 3 

72 171 171 171 2295 3 

73 151 151 151 2027 3 

74 154 154 154 2067 3 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Removable Activity Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3304 Parameter 
Gross Alpha Gross Beta 

ldom/100 cm21 ldom/100cm2l 
S-alpha Dup-alpha 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=11 lv=1l Analvsis 
MARSSIM Class: 2 Mean 14 

SU Area (m2): 20 
Standard 

49 
Deviation 

Date of acauisition: 3/30/15 Minimum -36 
Smears acquired by 

SJB 
'initials I : 

Maximum 80 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1l lv=11 Analvsis 
Date of Measurement: 04/02/15 Median 0 
Smears analyzed by 

SJB rinit;,.1,.1· N 5 

Smear Smear 
Smear Gross Smear Gross Net Smear Net Smear 

Alpha Beta 

Field ID Smear No. 
Gross Gross 

Count Rate Count Rate (cpm Count Rate Count Rate 
Activity Activity MDA Alpha MDA Beta DCGL Flag DCGL Flag 

Counts Counts 
(cpm alpha) beta) (c/m alpha) (c/m beta) 

(dpm/100 (dpm/100 (dpm) (dpm) (alpha) (beta) 
(alpha) (beta) cm2 alpha) cm2 beta) 

3304 1 38 38 -5 -36 240 

3304 2 54 54 11 80 240 

3304 3 40 40 -3 -22 240 

3304 4 43 43 0 0 240 

3304 5 50 50 7 51 240 



Exposure Rate Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3304 Parameter 
Exposure Rate 

luR/hr\ 
S-Exp. Rate 

Dup-Exp. 
RPO 

RPD>100% Result>BKG Duplicate 
Rate lv=1\ lv=1\ Analvsis 

MARSSIM Class: 2 Mean 0 

SU Area (m2): 19.5 
Standard 

#DIV/O! 
Deviation 

Date of Measurement: 04/01/15 Minimum 0 

Data acquired by 
BRT 

initials\: 
Maximum 0 

N 1 

c.;ross Net 
Survey Location Exposure Exposure MDA (uR/hr) DCGL Flag MDA Flag 

R<>+<> 1t1R/hrl R"+" lt•!:!/hrl 
1 5 0 13 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location (Citv,Statel: Muskec:ion, Michic:ian 

Building Name: 
Research Vessel 

Laurentian 
Floor No: NA 
Room ID: Laboratorv 
Survev Unit No.: SU 3305 
Survev Unit MARSSIM Classification: 2 
Survev Unit Dimensions (m2): 35 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm2l: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm2l: 
Gross Aloha DCGLw ldom/100 cm2\: 0 
Gross Beta DCGLw Cdom/100 cm2l: 3700000 
Exoosure Rate DCGLw luR/hr ® 1m\: 10 
Gross Aloha DCGL-EMC Cdom/100 cm2l: 0 
Gross Beta DCGL-EMC ldom/100 cm2\: 11000000 
Scan Gross Aloha DCGL-EMC Cdom/100 cm2l: 0 
Scan Gross Beta DCGL-EMC ldom/100 cm2\: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLEMc Flag Measurement Flag 
s 

Gross alpha scan dom/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -1478 -456 248 

Stationary Qross alpha dom/100 cm2 0 0 0 
Stationary gross beta dom/100 cm2 1428 1852 13 

Removable gross alpha dom/100 cm2 0 0 0 
Removable c:iross beta dom/100 cm2 15 116 13 

Exoosure rate MicroR/hr 0 0 N.A. 1 



Survey Design 
Notes - - -- -

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location (City.State): Muskecion Michician 

Building Name: Research Vessel Laurentian Shipboard laboratory and portions of open deck area 
Floor No: NA 
Room ID: Laboratory 
Survev Unit No.: SU 3305 Two individual sets of survev data collected in this room 
Survev Unit MARSSIM Classification: 2 Should be 1, 2, 3, "special", or leave blank 
Survev Unit Dimensions lm2\: 35 Approximated 
Percent Unaccessible(%): 20% Under bench cabinetry 

Gross Removable Aloha DCGLw ldom/100 cm2\: 0 This calc not used in project 
Gross Removable Beta DCGLw ldom/100 cm2\: 3.7E+05 MARSSIM assumotion 
Gross Aloha DCGLw ldpm/100 cm2): 0 This value not used in this project 
Gross Beta DCGLw ldom/100 cm2\: 3.70E+06 RSP-116, Section 5.2 
Exoosure Rate DCGLw (uR/hr (iil 1 m): 10 Not specified in RSP-116, but added as a supplemental su 
Gross Aloha DCGL-EMC ldom/100 cm2\: 0 This value not used in this proiect 
Gross Beta DCGL-EMC ldom/100 cm2\: 1.10E+07 RSP-116 Section 5.2 
Scan Gross Aloha DCGL-EMC ldom/100 cm2\: 0 This value not used in this project 
Scan Gross Beta DCGL-EMC (dom/100 cm2): 1.10E+07 RSP-116, Section 5.2 

ROCs: C14 H3 RSP-116, Section 5.2 

Scan Soeed (cm/sec\: 2 RSP-116, Section 5.7 
Stationarv Count Time (min\: 1 RSP-116 Section 5.8 
Smear Count Time (min): 1 RSP-116, Section 5.9 

Gross alpha surface efficiency: 0.25 MARSSIM default assumption 
Gross beta surface efficiency: 0.5 MARSSIM default assumotion 
Survevor detection efficiencv: 0.5 MARSSIM default assumption 

Minimum No. of Scan Measurements: 0 100% scans not performed 
Minimum No. of Stationarv Measurements: 10 MARSSIM default assumption 
Minimum No. of Smear Measurements: 10 MARSSIM default assumption 
Minimum No. of Exoosure Rate Measurements: 1 MARSSIM default assumotion 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - -Instrumentation Information 

Scans 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size (cm2): 
Aoolicable aross aloha backaround lcoml: 
Applicable ciross beta back<1round (com): 
Backaround count time lminl: 
Gross alpha instrument efficiency (c/d): 
Gross beta instrument efficiencv lc/dl: 
Date of Measurement: 
Data acauired bv !initials\: 

Stationarv Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Applicable <1ross alpha background (cpm): 
Aoolicable aross beta backaround lcoml: 
Back<1round count time (min): 
Gross aloha instrument efficiency lc/dl: 
Gross beta instrument efficiency (c/d): 
Date of Measurement: 
Data acquired by (initials): 
Aoolicable aross aloha material backaround ldom/100 cm2l 
Applicable gross beta material background: (dpm/100 cm2) 

Removable Activity Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Applicable <1ross alpha back<1round (cpm): 
Aoolicable aross beta backaround lcoml: 
Back<1round Count time (min): 
Gross aloha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/d): 
Date of Analvsis: 
Data Acquired by (initials): 

Exoosure Rate Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: -
Probe SN: 
Backaround luR/hr (@ 1 ml 
Date of Measurement: 
Data acquired by (initials): 

-
2360 

307127 
43-89 

RN014452 
125 
NA 
212 

1 
NA 

0.119 
03/31/15 

SJB 

2360 
307127 
43-89 

RN014452 
125 
NA 
212 

1 
NA 

0.119 
03/31/15 

SJB 
#DIV/O! 

0 

2929 
126129 
44-01 

PR132239 
100 
NA 
43 
1 

NA 
0.1383 

04/02/15 
SJB 

- - -Project No.: 

Survey Unit No.: 

Notes 

Start/End Shift Averaae 
Elect/Furnace Room 

-2005006 

SU 3305 

Per annual instrument calibration doc - Tc99 

Start/End Shift Averaae 
Elect/Furnace Room 

Per annual instrument calibration doc - Tc99 

Surface Descriotion: 

-

Surface Descriotion: Backoround Included 

based on smear area coveraae 

Start/End Shift Averaae 
Columbia MD office 

Per annual instrument calibration doc - C14 

Not collected in this SU 

Elect/Furnace Room 

- - -



Scan Results 
Statistical Evaluation of Data 

Project No. : 2005006 Parameter 
Gross Alpha Gross Beta 

fdom/100 cm2l fdom/100cm2l 
Survev Unit No.: SU 3305 Mean -1478 

MARSSIM Class: 2 
Standard 

384 
Deviation 

SU Area lm2l: 35.0 Minimum -2456 
Date of Measurement: 03/31/15 Maximum -456 

Data acquired by (initials): SJB N 248 

A1pna t>eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

rm?\ rm?\ 
cm2) cm2) 

1 50 -162 -2174 1477 

2 49 -1 63 -2188 1477 

3 97 -115 -1544 1477 

4 100 -112 -1503 1477 

5 106 -106 -1423 1477 

6 121 -91 -1221 1477 

7 113 -99 -1329 1477 

8 107 -105 -1409 1477 

9 49 -1 63 -2188 1477 

10 133 -79 -1060 1477 

11 150 -62 -832 1477 

12 104 -108 -1450 1477 

13 85 -127 -1705 1477 

14 104 -108 -1450 1477 

15 86 -1 26 -1691 1477 

16 142 -70 -940 1477 

17 94 -118 -1584 1477 

18 93 -11 9 -1597 1477 

19 103 -109 -1463 1477 

20 86 -126 -1691 1477 

21 72 -140 -1879 1477 

22 103 -109 -1463 1477 

23 74 -1 38 -1852 1477 

24 91 -121 -1624 1477 

25 78 -134 -1799 1477 

26 107 -105 -1409 1477 

27 80 -132 -1772 1477 

28 56 -156 -2094 1477 

29 54 -158 -2121 1477 

30 85 -127 -1705 1477 

31 62 -150 -2013 1477 

32 69 -143 -1919 1477 

33 60 -152 -2040 1477 

34 77 -1 35 -1812 1477 

35 83 -129 -1732 1477 

36 125 -87 -1168 1477 

37 84 -128 -1718 1477 

38 147 -65 -872 1477 

39 147 -65 -872 1477 

40 112 -100 -1342 1477 

41 97 -115 -1544 1477 

42 79 -133 -1785 1477 

43 97 -115 -1544 1477 

44 108 -104 -1396 1477 

45 93 -119 -1597 1477 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Alpna ~eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

·-~' ·-~' 
cm2) cm2) 

46 147 -65 -872 1477 
47 170 -42 -564 1477 
48 144 -68 -913 1477 

49 86 -126 -1691 1477 

50 90 -122 -1638 1477 

51 88 -124 -1664 1477 

52 97 -115 -1544 1477 

53 116 -96 -1289 1477 

54 113 -99 -1329 1477 

55 117 -95 -1275 1477 

56 106 -106 -1423 1477 

57 50 -162 -2174 1477 

58 104 -108 -1450 1477 

59 135 -77 -1034 1477 

60 138 -74 -993 1477 

61 74 -1 38 -1852 1477 

62 29 -183 -2456 1477 

63 112 -100 -1342 1477 

64 144 -68 -913 1477 

65 124 -88 -1181 1477 

66 115 -97 -1302 1477 

67 102 -110 -1477 1477 

68 90 -122 -1638 1477 

69 129 -83 -1114 1477 

70 109 -103 -1383 1477 

71 104 -108 -1450 1477 

72 91 -121 -1624 1477 

73 137 -75 -1007 1477 

74 128 -84 -1128 1477 

75 136 -76 -1020 1477 

76 97 -115 -1544 1477 

77 74 -138 -1852 1477 

78 144 -68 -913 1477 

79 116 -96 -1289 1477 

80 117 -95 -1275 1477 

81 101 -111 -1490 1477 

82 87 -125 -1678 1477 

83 116 -96 -1289 1477 

84 47 -165 -2215 1477 

85 67 -145 -1946 1477 

86 99 -113 -1517 1477 

87 86 -126 -1691 1477 

88 72 -140 -1879 1477 

89 56 -156 -2094 1477 

90 108 -104 -1396 1477 

91 97 -115 -1544 1477 

92 40 -172 -2309 1477 

93 77 -135 -1812 1477 

94 143 -69 -926 1477 

95 138 -74 -993 1477 

96 109 -103 -1383 1477 

97 111 -101 -1356 1477 

98 99 -113 -1517 1477 

99 90 -122 -1638 1477 

100 119 -93 -1248 1477 



Alpha Beta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag --·· --·· cm2) cm2) 

101 78 -134 -1799 1477 

102 104 -108 -1450 1477 

103 129 -83 -1114 1477 

104 131 -81 -1087 1477 

105 82 -130 -1745 1477 

106 104 -108 -1450 1477 

107 124 -88 -1181 1477 

108 118 -94 -1262 1477 

109 77 -135 -1812 1477 

110 103 -109 -1463 1477 

111 117 -95 -1275 1477 

112 75 -137 -1839 1477 

113 68 -144 -1933 1477 

114 108 -104 -1396 1477 

115 123 -89 -1195 1477 

116 79 -133 -1785 1477 

117 81 -131 -1758 1477 

118 75 -137 -1839 1477 

119 101 -111 -1490 1477 

120 70 -142 -1906 1477 

121 98 -114 -1530 1477 

122 61 -151 -2027 1477 

123 48 -164 -2201 1477 

124 63 -149 -2000 1477 

125 65 -147 -1973 1477 

126 90 -122 -1638 1477 

127 64 -148 -1987 1477 

128 84 -128 -1718 1477 

129 162 -50 -671 1477 

130 105 -107 -1436 1477 

131 129 -83 -1114 1477 

132 62 -150 -2013 1477 

133 119 -93 -1248 1477 

134 84 -128 -1718 1477 

135 148 -64 -859 1477 

136 131 -81 -1087 1477 

137 139 -73 -980 1477 

138 110 -102 -1369 1477 

139 111 -101 -1356 1477 

140 63 -149 -2000 1477 

141 108 -104 -1396 1477 

142 147 -65 -872 1477 

143 143 -69 -926 1477 

144 84 -128 -1718 1477 

145 76 -136 -1826 1477 

146 104 -108 -1450 1477 

147 126 -86 -1154 1477 

148 134 -78 -1047 1477 

149 83 -129 -1732 1477 

150 178 -34 -456 1477 

151 116 -96 -1289 1477 

152 77 -135 -1812 1477 

153 103 -109 -1463 1477 

154 103 -109 -1463 1477 

155 114 -98 -1315 1477" 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Alpna t:1eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta M DA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

--~' 
__ ,, cm2) cm2) 

156 159 -53 -711 1477 

157 145 -67 -899 1477 

158 112 -100 -1342 1477 

159 88 -124 -1664 1477 

160 99 -113 -1517 1477 

161 157 -55 -738 1477 

162 133 -79 -1060 1477 

163 170 -42 -564 1477 

164 163 -49 -658 1477 

165 79 -133 -1785 1477 

166 113 -99 -1329 1477 

167 120 -92 -1235 1477 

168 125 -87 -1168 1477 

169 70 -142 -1906 1477 

170 74 -138 -1852 1477 

171 82 -130 -1745 1477 

172 116 -96 -1289 1477 

173 154 -58 -779 1477 

174 130 -82 -1101 1477 

175 145 -67 -899 1477 

176 120 -92 -1235 1477 

177 98 -114 -1530 1477 

178 111 -101 -1356 1477 

179 95 -117 -1570 1477 

180 134 -78 -1047 1477 

181 111 -101 -1356 1477 

182 131 -81 -1087 1477 

183 103 -109 -1463 1477 

184 71 -141 -1893 1477 

185 110 -102 -1369 1477 

186 135 -77 -1034 1477 

187 71 -141 -1893 1477 

188 128 -84 -1128 1477 

189 125 -87 -1168 1477 

190 129 -83 -1114 1477 

191 90 -122 -1638 1477 

192 122 -90 -1208 1477 

193 69 -143 -1919 1477 

194 61 -151 -2027 1477 

195 89 -123 -1651 1477 

196 137 -75 -1007 1477 

197 138 -74 -993 1477 

198 93 -119 -1597 1477 

199 105 -107 -1436 1477 

200 71 -141 -1893 1477 

201 86 -126 -1691 1477 

202 121 -91 -1221 1477 

203 104 -108 -1450 1477 

204 130 -82 -1101 1477 

205 129 -83 -1114 1477 

206 114 -98 -1315 1477 

207 63 -149 -2000 1477 

208 96 -116 -1557 1477 

209 74 -138 -1852 1477 

210 84 -128 -1718 1477 



A1pna "eta Alpha MDA Beta MDA 
Field ID Alpha (cpm gross) 

Beta (cpm Alpha (cpm Beta (cpm Activity Activity 
(dpm/100 (dpm/100 

Alpha Beta Alpha EMC Beta EMC 
Alpha MDA Flag Beta MDA Flag 

gross) net) net) (dpm/100 (dpm/1 00 Activity Flag Activity Flag Flag Flag 
-~?\ ·-~· 

cm2) cm2) 

211 48 -164 -2201 1477 

212 89 -123 -1 651 1477 

213 66 -146 -1960 1477 

214 75 -137 -1839 1477 

215 119 -93 -1248 1477 

216 107 -105 -1409 1477 

217 93 -11 9 -1597 1477 

218 42 -170 -2282 1477 

219 59 -153 -2054 1477 

220 76 -136 -1 826 1477 

221 62 -150 -2013 1477 

222 73 -1 39 -1 866 1477 

223 85 -127 -1705 1477 

224 106 -106 -1423 1477 

225 161 -51 -685 1477 

226 78 -134 -1799 1477 

227 132 -80 -1074 1477 

228 121 -91 -1221 1477 

229 114 -98 -1315 1477 

230 153 -59 -792 1477 

231 131 -81 -1087 1477 

232 127 -85 -1141 1477 

233 138 -74 -993 1477 

234 86 -126 -1691 1477 

235 85 -127 -1705 1477 

236 79 -133 -1785 1477 

237 77 -135 -1812 1477 

238 128 -84 -11 28 1477 

239 99 -11 3 -151 7 1477 

240 62 -150 -201 3 1477 

241 111 -101 -1 356 1477 

242 11 3 -99 -1329 1477 

243 75 -137 -1839 1477 

244 80 -1 32 -1772 1477 

245 113 -99 -1 329 1477 

246 112 -100 -1342 1477 

247 102 -110 -1477 1477 

248 84 -128 -1718 1477 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Stationary Measurement Results 

Project No.: 2005006 Statistical Eva luation of Data Duplicate Ana lysis 

Parameter 
Gross Alpha Gross Beta 

ldnm/1 00 cm2\ ldnm/1 00cm2\ 
S-alpha Cup-alpha 

RPO 
RPD>100% Resuh>BKG Duplicate 

activitv act ivih• "=1' •=1 ' Anah•sis 
!Survey Unit No.: SU 3305 

MARSSIM Class: Mean 1428 

35.0 Standard 
236 

Deviation 
ISU Area (m2): 

Date of Measurement: 03/31115 Minimum 1060 

Maximum 1852 
S-beta Oup-beta 

RPO 
RP0>100% Result>BKG Duplicate 

activitv activitv lv=11 lv=1\ Ana lvsis 
Data acquired by 
'initi ,.J..,\ • SJB 

N 13 

Net Beta Unshielded 
A1 pna " '"a Alpha MOA Beta MOA Net Alpha (gross Shielded Alpha Sh~lded Beta Unshielded Alpha Activity Activity Alpha EMC Beta EMC Alpha MOA Beta MDA 

Field ID {gross Beta (gross Alpha (cpm net) Beta (cpm net) (dpm/100 (dpm/100 Alpha Flag Beta Flag 
counts} (gross counts) (gross counts) (gross counts) (dpm/100 (dpm/100 Flag Flag Flag Flag 

counts) counts) --·· --·· cm 2) cm2) 

249 100 100 100 1342 3 

250 90 90 90 1208 3 

251 93 93 93 1248 3 

252 90 90 90 1208 3 

253 102 102 102 1369 3 

254 105 105 105 1409 3 

255 100 100 100 1342 3 

256 124 124 124 1664 3 

257 133 133 133 1785 3 

258 113 113 113 1517 3 

259 116 116 116 1557 3 

260 138 138 138 1852 3 



Removable Activity Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

urvey Unit No. : SU 3305 Parameter 
Gross Alpha Gross Beta 

ldom/100 cm21 ldom/100cm21 
S-alpha Dup-alpha 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1l lv=11 Analvsis 
MARSSIM Class: 2 Mean 15 

SU Area (m2): 35 
Standard 

47 
Deviation 

Date of acauisition: 3/31/15 Minimum -51 
Smears acquired by 

SJB 
llinitialsl: 

Maximum 116 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1l lv=1l Analvsis 
Date of Measurement: 04/02/15 Median 7 
Smears analyzed by 

SJB N 13 

Smear Smear 
Smear Gross Smear Gross Net Smear Net Smear 

Alpha Beta 

Field ID Smear No. 
Gross Gross 

Count Rate Count Rate (cpm Count Rate Count Rate 
Activity Activity MDA Alpha MDA Beta DCGL Flag DCGL Flag 

Counts Counts 
(cpm alpha) beta) (c/m alpha) (c/m beta) 

(dpm/100 (dpm/100 (dpm) (dpm) (alpha) (beta) 
(alpha) (beta) cm2 alpha) cm2 beta) 

3305 1 40 NA 40 -3 -22 240 

3305 2 36 NA 36 -7 -51 240 

3305 3 45 NA 45 2 14 240 

3305 4 59 NA 59 16 116 240 

3305 5 53 NA 53 10 72 240 

3305 6 46 NA 46 3 22 240 

3305 7 36 NA 36 -7 -51 240 

3305 8 44 NA 44 1 7 240 

3305 9 42 NA 42 -1 -7 240 

3305 10 52 NA 52 9 65 240 

3305 11 44 0 44 1 7 240 

3305 12 46 0 46 3 22 240 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Exposure Rate Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3305 S-Exp. Rate 
Dup-Exp. 

RPO 
RPD>100% Result>BKG Duplicate 

Rate lv=11 lv=1l Analvsis 
Parameter 

Exposure Rate 
luR/hrl 

MARSSIM Class: 2 Mean 0 

SU Area (m2): 35.0 
Standard 

#DIV/O! 
Deviation 

Date of Measurement: 01/00/00 Minimum 0 

Data acquired by 
initials I: 

Maximum 0 

N 1 

uross Net 
Survey Location Exposure Exposure MDA(uR/hr) DCGL Flag MDA Flag 

R"•" l11R/hr\ R,.+,,. l11R/hr\ 
No exp rate collected 0 3 



r 

Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Uob Descriotion: FSS for the facilitv 
Site Location ICitv.Statel: Muskeqon Michiqan 
Buildina Name: Buildina 3 
Floor No: NA 
Room ID: 302 
Survev Unit No.: SU 3306 
Survev Unit MARSSIM Classification: 2 
Survev Unit Dimensions (m2): 30.1 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm2l: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm2l: 
Gross Aloha DCGLw ldom/100 cm2l: 0 
Gross Beta DCGLw (dom/100 cm2): 3700000 
Exoosure Rate DCGLw luR/hr ® 1ml: 10 
Gross Aloha DCGL-EMC fdom/100 cm2): 0 
Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 
Scan Gross Aloha DCGL-EMC (dom/100 cm2l: 0 
Scan Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLEMc Flag Measurement Flag 
s 

Gross alpha scan dom/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -765 1436 200 

Stationary qross alpha dom/100 cm2 0 0 0 
Stationary gross beta dom/100 cm2 2001 2537 11 

Removable qross aloha dom/100 cm2 0 0 0 
Removable qross beta dom/100 cm2 12 65 10 

Exoosure rate MicroR/hr 0 0 N.A. 1 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Design 

Notes 
Client Name: NOAA-GLERL 
Client No. : 2005006 
Task No.: 5 
Job Description: FSS for the facil itv 
Site Location ICitv.Statel : Muskeaon Michiaan 

Buildina Name: Buildina 3 
Floor No: NA 
Room ID: 302 
Survey Unit No.: SU 3306 Two individual sets of survey data collected in this room 
Survev Unit MARSSIM Classification: 2 Should be 1 2 3 "soecial" or leave blank 
Survey Unit Dimensions Cm2): 30.1 Approximated 
Percent Unaccessible 1%1: 0% 

Gross Removable Aloha DCGLw Cdom/100 cm2l: 0 This calc not used in oroiect 
Gross Removable Beta DCGLw Cdom/100 cm2l: 3.7E+05 MARSSIM assumption 
Gross Alpha DCGLw (dpm/100 cm2): 0 This value not used in this oroiect 
Gross Beta DCGLw Cdom/100 cm2l: 3.70E+06 RSP-116 Section 5.2 
Exposure Rate DCGLw (uR/hr ~ 1 m): 10 Not specified in RSP-116 but added as a suoolemental su 
Gross Aloha DCGL-EMC Cdom/100 cm2l: 0 This value not used in this project 
Gross Beta DCGL-EMC ldom/100 cm2l: 1.10E+07 RSP-116 Section 5.2 
Scan Gross Aloha DCGL-EMC ldom/100 cm2l: 0 This value not used in this proiect 
Scan Gross Beta DCGL-EMC (dpm/100 cm2): 1.10E+07 RSP-116 Section 5.2 

ROCs: C14 H3 RSP-116 Section 5.2 

Scan Speed (cm/sec): 2 RSP-116 Section 5.7 
Stationarv Count Time Cminl: 1 RSP-116 Section 5.8 
Smear Count Time (min): 1 RSP-116 Section 5.9 

Gross alpha surface efficiency: 0.25 MARSSIM default assumption 
Gross beta surface efficiency: 0.5 . MARSSIM default assumption 
Surveyor detection efficiency: 0.5 MARSSIM default assumption 

Minimum No. of Scan Measurements: 0 100% scans not performed 
Minimum No. of Stationarv Measurements: 10 MARSSIM default assumption 
Minimum No. of Smear Measurements: 10 MARSSIM default assumption 
Minimum No. of Exoosure Rate Measurements: 1 MARSSIM default assumption 



Instrumentation Information 

Scans 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Annlicable aross aloha backaround /com\: 
Annlicable aross beta backaround /com\: 
Backaround count time (min): 
Gross aloha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/dl: 
Date of Measurement: 
Data acauired by (initials): 

Stationarv Measurements 
Meter Model No. : 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Applicable aross aloha backaround (com): 
APPiicabie aross beta backaround /com\: 
Backaround count time (min): 
Gross aloha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/dl: 
Date of Measurement: 
Data acauired by (initials): 
Aoolicable aross aloha material backaround ldom/100 cm2l 
Applicable aross beta material backaround: ldom/100 cm2l 

Removable Activitv Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No. : 
Probe SN: 
Probe size lcm2\: 
Applicable aross aloha backaround (com): 
Aoolicable aross beta backaround /com\: 
Backaround Count time (min): 
Gross aloha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/dl: 
Date of Analvsis: 
Data Acauired by (initials): 

Exposure Rate Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No. : 
Probe SN: 
Backaround luR/hr ® 1ml 
Date of Measurement: 
Data acauired bv !initials\: 

- - - - - - - - - -

2360 
307127 
43-89 

RN014452 
125 
NA 
212 

1 
NA 

0.119 
03/31/15 

SJB 

2360 
307127 
43-89 

RN014452 
125 
NA 
212 

1 
NA 

0.119 
03/31/15 

SJB 
#DIV/O! 

0 

2929 
126129 
44-01 

PR132239 
100 
NA 
43 
1 

NA 
0.1383 

04/02/15 
SJB 

19 
300777 

NA 
NA 
5 

04/01/15 
BRT 

-

Project No.: 

Survey Unit No.: 

Notes 

Start/End Shift Averaae 
Elect/Furnace Room 

2005006 

SU 3306 

Per annual instrument calibration doc - Tc99 

Start/End Shift Averaae 
Elect/Furnace Room 

Per annual instrument calibration doc - Tc99 

Surface Description: 
Surface Descriotion: Backaround Included 

based on smear area coveraqe 

Start/End Shift Averaqe 
Columbia MD office 

Per annual instrument calibration doc - C14 

Elect/Furnace Room 

- - - - - - - -



- - - - - - - - - - - - - - - - - - -Scan Results 
Statistical Evaluation of Data 

Project No.: 2005006 Parameter 
Gross Alpha Gross Beta 

{dom/100 cm2l fdom/100cm21 
~urvev Unit No.: SU 3306 Mean -765 

MARSSIM Class: 2 
Standard 

457 
Deviation 

~U Area fm2l : 30.1 Minimum -1839 
Date of Measurement: 03/3111 5 Maximum 1436 

Data acquired by (initials): SJB N 200 

Alpna ts eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

•m~\ ~m" 
cm2) cm2) 

1 142 -70 -940 1477 

2 137 -75 -1007 1477 

3 128 -84 -1128 1477 

4 185 -27 -362 1477 

5 116 -96 -1289 1477 

6 200 -1 2 -161 1477 

7 217 5 67 1477 

8 145 -67 -899 1477 

9 218 6 81 1477 

10 170 -42 -564 1477 

11 199 -1 3 -174 1477 

12 187 -25 -336 1477 

13 128 -84 -11 28 1477 

14 98 - 11 4 -1 530 1477 

15 157 -55 -738 1477 

16 158 -54 -725 1477 

17 169 -43 -577 1477 

18 127 -85 -1141 1477 

19 114 -98 -1315 1477 

20 130 -82 -1101 1477 

21 174 -38 -510 1477 

22 187 -25 -336 1477 

23 183 -29 -389 1477 

24 148 -64 -859 1477 

25 208 -4 -54 1477 

26 169 -43 -577 1477 

27 178 -34 -456 1477 

28 190 -22 -295 1477 

29 144 -68 -913 1477 

30 157 -55 -738 1477 

31 119 -93 -1248 1477 

32 11 1 -101 -1356 1477 

33 158 -54 -725 1477 

34 188 -24 -322 1477 

35 232 20 268 1477 

36 173 -39 -523 1477 

37 158 -54 -725 1477 

38 157 -55 -738 1477 

39 210 -2 -27 1477 

40 190 -22 -295 1477 

41 116 -96 -1 289 1477 

42 145 -67 -899 1477 

43 153 -59 -792 1477 

44 190 -22 -295 1477 



Alpna tie ta 
Alpha MDA Beta MDA 

Beta (cpm Alpha (cpm Beta (cpm Activity Activity Alpha Beta Alpha EMC Beta EMC 
Field ID Alpha (cpm gross) 

gross) net) net) (dpm/100 (dpm/100 
(dpm/100 (dpm/100 

Activity Flag Activity Flag Flag Flag 
Alpha MDA Flag Beta MDA Flag 

--~' 

__ ,, cm2) cm2) 

45 146 -66 -886 1477 

46 169 -43 -577 1477 

47 183 -29 -389 1477 

48 170 -42 -564 1477 

49 111 -101 -1356 1477 

50 164 -48 -644 1477 

51 143 -69 -926 1477 

52 138 -74 -993 1477 

53 179 -33 -443 1477 

54 193 -19 -255 1477 

55 150 -62 -832 1477 

56 167 -45 -604 1477 

57 230 18 242 1477 

58 187 -25 -336 1477 

59 137 -75 -1007 1477 

60 110 -102 -1369 1477 

61 139 -73 -980 1477 

62 233 21 282 1477 

63 178 -34 -456 1477 

64 211 -1 -13 1477 

65 178 -34 -456 1477 

66 240 28 376 1477 

67 198 -14 -188 1477 

68 163 -49 -658 1477 

69 145 -67 -899 1477 

70 185 -27 -362 1477 

71 169 -43 -577 1477 

72 144 -68 -913 1477 

73 177 -35 -470 1477 

74 175 -37 -497 1477 

75 133 -79 -1060 1477 

76 144 -68 -913 1477 

77 178 -34 -456 1477 

78 213 1 13 1477 

79 192 -20 -268 1477 

80 195 -17 -228 1477 

81 199 -13 -174 1477 

82 198 -14 -188 1477 

83 167 -45 -604 1477 

84 141 -71 -953 1477 

85 152 -60 -805 1477 

86 148 -64 -859 1477 

87 126 -86 -1154 1477 

88 129 -83 -1114 1477 

89 147 -65 -872 1477 

90 153 -59 -792 1477 

91 178 -34 -456 1477 

92 152 -60 -805 1477 

93 167 -45 -604 1477 

94 175 -37 -497 1477 

95 171 -41 -550 1477 

96 152 -60 -805 1477 

97 150 -62 -832 1477 

98 243 31 416 1477 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Alpna tleta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

--~' rm?\ 
cm2) cm2) 

99 191 -21 -282 1477 

100 117 -95 -1275 1477 

101 161 -51 -685 1477 

102 143 -69 -926 1477 

103 199 -13 -174 1477 

104 165 -47 -631 1477 

105 159 -53 -711 1477 

106 129 -83 -1 114 1477 

107 167 -45 -604 1477 

108 133 -79 -1060 1477 

109 92 -120 -1611 1477 

110 131 -81 -1087 1477 

111 117 -95 -1275 1477 

112 186 -26 -349 1477 

11 3 196 -16 -215 1477 

114 170 -42 -564 1477 

115 177 -35 -470 1477 

116 194 -18 -242 1477 

117 136 -76 -1020 1477 

118 168 -44 -591 1477 

119 204 -8 -107 1477 

120 163 -49 -658 1477 

121 167 -45 -604 1477 

122 181 -31 -416 1477 

123 138 -74 -993 1477 

124 208 -4 -54 1477 

125 162 -50 -671 1477 

126 135 -77 -1034 1477 

127 167 -45 -604 1477 

128 154 -58 -779 1477 

129 134 -78 -1047 1477 

130 162 -50 -671 1477 

131 128 -84 -1128 1477 

132 138 -74 -993 1477 

133 110 -102 -1369 1477 

134 176 -36 -483 1477 

135 136 -76 -1020 1477 

136 127 -85 -1141 1477 

137 143 -69 -926 1477 

138 116 -96 -1289 1477 

139 127 -85 -1141 1477 

140 168 -44 -591 1477 

141 174 -38 -510 1477 

142 126 -86 -1154 1477 

143 156 -56 -752 1477 

144 136 -76 -1020 1477 

145 109 -103 -1 383 1477 

146 146 -66 -886 1477 

147 149 -63 -846 1477 

148 120 -92 -1235 1477 

149 127 -85 -1141 1477 

150 129 -83 -1114 1477 

151 129 -83 -1114 1477 

152 164 -48 -644 1477 



Alpha Beta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

·-·· ·-·· cm2) cm2) 

153 135 -77 -1034 1477 

154 166 -46 -617 1477 

155 106 -106 -1423 1477 

156 105 -107 -1436 1477 

157 135 -77 -1034 1477 

158 80 -132 -1772 1477 

159 102 -110 -1477 1477 

160 135 -77 -1034 1477 

161 160 -52 -698 1477 

162 106 -106 -1423 1477 

163 319 107 1436 1477 

164 154 -58 -779 1477 

165 131 -81 -1087 1477 

166 154 -58 -779 1477 

167 187 -25 -336 1477 

168 151 -61 -819 1477 

169 102 -110 -1477 1477 

170 105 -107 -1436 1477 

171 100 -112 -1503 1477 

172 75 -137 -1839 1477 

173 175 -37 -497 1477 

174 157 -55 -738 1477 

175 195 -17 -228 1477 

176 138 -74 -993 1477 

177 111 -101 -1356 1477 

178 130 -82 -1101 1477 

179 105 -107 -1436 1477 

180 153 -59 -792 1477 

181 131 -81 -1087 1477 

182 104 -108 -1450 1477 

183 138 -74 -993 1477 

184 105 -107 -1436 1477 

185 145 -67 -899 1477 

186 150 -62 -832 1477 

187 128 -84 -1128 1477 

188 127 -85 -1141 1477 

189 116 -96 -1289 1477 

190 124 -88 -1181 1477 

191 137 -75 -1007 1477 

192 102 -110 -1477 1477 

193 156 -56 -752 1477 

194 174 -38 -510 1477 

195 153 -59 -792 1477 

196 137 -75 -1007 1477 

197 138 -74 -993 1477 

198 141 -71 -953 1477 

199 138 -74 -993 1477 

200 172 -40 -537 1477 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Stationary Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3306 Parameter 
Gross Alpha Gross Beta S..alpha Dup-.alpha 

RPO 
RPD>100% Result>BKG 

ldnm/100 cm2l ldnm/100cm2l activitv activitv fv=11 fv=11 
MARSSIM Class: 2 Mean 2001 

SU Area (m2): 30.1 Standard 
307 

Deviation 
Date of Measurement: 03/31 /15 Minimum 1651 
Data acquired by 

SJB Maximum 2537 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG 

activitv activitv fv=11 fv=11 

N 11 

Net Beta Unshielded 
Alpna tie ta 

Alpha MOA Beta MDA 
Field ID 

Net Alpha (gross 
(gross 

Shielded Alpha Shielded Beta Unshielded 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) (gross counts) (gross counts) (dpm/100 (dpm/100 Flag Flag Flag 

counts) counts} ·-" ·-" cm2) cm2) 

201 189 189 189 2537 3 

202 146 146 145 1960 3 

203 176 175 176 2352 3 

204 129 129 129 1732 3 

205 128 128 128 1718 3 

205 123 123 123 1651 3 

207 170 170 170 2282 3 

208 133 133 133 1785 3 

209 165 155 166 2228 3 

210 151 151 151 2027 3 

211 129 129 129 1732 3 



Removable Activity Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No. : SU 3306 Parameter 
Gross Alpha Gross Beta 

ldoml100 cm2l ldoml100cm2l 
S-alpha Dup-alpha 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1l lv=1l Analvsis 
MARSSIM Class : 2 Mean 12 

SU Area (m2): 30 
Standard 

35 
Deviation 

Date of acauisition: 3131115 Minimum -29 
Smears acquired by 

SJB 
llinitials\: 

Maximum 65 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1\ lv=1\ Analvsis 
Date of Measurement: 04102115 Median 14 
Smears analyzed by 

SJB 
llin;•;~1~\· 

N 10 

Smear Smear 
Smear Gross Smear Gross Net Smear Net Smear 

Alpha Beta 

Field ID Smear No. 
Gross Gross 

Count Rate Count Rate (cpm Count Rate Count Rate 
Activity Activity MDA Alpha MDA Beta DCGL Flag DCGL Flag 

Counts Counts (dpml100 (dpml100 (dpm) (dpm) (alpha) (beta) 
(alpha) (beta) 

(cpm alpha) beta) (elm alpha) (elm beta) 
cm2 alpha) cm2 beta) 

3306 1 44 44 1 7 240 

3306 2 42 42 -1 -7 240 

3306 3 39 39 -4 -29 240 

3306 4 52 52 9 65 240 

3306 5 46 46 3 22 240 

3306 6 46 46 3 22 240 

3306 7 39 39 -4 -29 240 

3306 8 49 49 6 43 240 

3306 9 50 50 7 51 240 

3306 10 39 39 -4 -29 240 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Exposure Rate Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3306 Parameter 
Exposure Rate 

luR/hrl 
S-Exp. Rate 

Dup-Exp. 
RPO 

RPD>100% Result>BKG Duplicate 
Rate lv=1l lv=1l Analvsis 

MARSSIM Class : 2 Mean 0 

SU Area (m2): 30.1 
Standard 

#DIV/O! 
Deviation 

Date of Measurement: 04/01/15 Minimum 0 
Data acquired by 

BRT 
initials\: 

Maximum 0 

N 1 

Gross Net 
Survey Location Exposure Exposure MDA(uR/hr) DCGL Flag MDA Flag 

R"t" luR/hr\ R"to luR/hr\ 
1 5 0 13 

r' 



Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No. : 5 
Job Descriotion: FSS for the facilitv 
Site Location ICitv.Statel: Muskei:ion, Michiaan 
Buildina Name: Buildina 3 
Floor No: NA 
Room ID: 301 
Survev Unit No.: SU 3308 
Survev Unit MARSSIM Classification: 2 
Survev Unit Dimensions lm21: 46.8 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm21: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm21: 
Gross Aloha DCGLw ldom/100 cm2l: 0 
Gross Beta DCGLw (dom/100 cm2): 3700000 
Exoosure Rate DCGLw luR/hr ® 1ml: 10 
Gross Aloha DCGL-EMC (dom/100 cm2): 0 
Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 
Scan Gross Aloha DCGL-EMC (dom/100 cm2): 0 
Scan Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLEMc Flag Measurement Flag 
s 

Gross aloha scan dpm/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -861 300 96 

Stationary gross alpha dom/100 cm2 0 0 0 
Stationary gross beta dpm/100 cm2 2506 3024 12 

Removable aross alpha dom/100 cm2 0 0 0 
Removable gross beta dom/100 cm2 18 94 12 

Exoosure rate MicroR/hr 0 0 N.A. 1 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Design 

Notes ------
Client Name: NOAA-GLERL 
Client No. : 2005006 
Task No.: 5 
Job Description: FSS for the facilitv 
Site Location (Citv.Statel: Muskeaon Michiaan 

Buildina Name: Buildina 3 
Floor No: NA 
Room ID: 301 
Survey Unit No.: SU 3308 Two individual sets of survey data collected in this room 
Survev Unit MARSSIM Classification: 2 Should be 1 2 3, "soecial", or leave blank 
Survey Unit Dimensions (m2): 46.8 Aooroximated 
Percent Unaccessible 1%1: 50% Furniture and eauioment on oerimeter of room 

Gross Removable Aloha DCGLw ldom/100 cm2l: 0 This calc not used in oroiect 
Gross Removable Beta DCGLw (dpm/100 cm2): 3.7E+05 MARSSIM assumption 
Gross Aloha DCGLw ldom/100 cm2l: 0 This value not used in this oroiect 
Gross Beta DCGLw (dpm/100 cm2): 3.70E+06 RSP-116 Section 5.2 
Exoosure Rate DCGLw luR/hr ® 1ml: 10 Not soecified in RSP-116 but added as a suoolemental su 
Gross Alpha DCGL-EMC (dpm/100 cm2): 0 This value not used in this oroiect 
Gross Beta DCGL-EMC ldom/100 cm2l: 1.10E+07 RSP-116 Section 5.2 
Scan Gross Alpha DCGL-EMC (dpm/100 cm2) : 0 This value not used in this oroiect 
Scan Gross Beta DCGL-EMC ldom/100 cm2l : 1.10E+07 RSP-116 Section 5.2 

ROCs: C14 H3 RSP-116, Section 5.2 

Scan Soeed lcm/secl: 2 RSP-116, Section 5.7 
Stationary Count Time (min): 1 RSP-116 Section 5.8 
Smear Count Time lminl: 1 RSP-116 Section 5.9 

Gross aloha surface efficiencv: 0.25 MARSSIM default assumotion 
Gross beta surface efficiency: 0.5 MARSSIM default assumotion 
Survevor detection efficiencv: 0.5 MARSSIM default assumotion 

Minimum No. of Scan Measurements: 0 100% scans not oerformed 
Minimum No. of Stationary Measurements: 10 MARSSIM default assumotion 
Minimum No. of Smear Measurements: 10 MARSSIM default assumption 
Minimum No. of Exposure Rate Measurements: 1 MARSSIM default assumotion 



Instrumentation Information 

Scans 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Aoolicable aross alpha backaround (cpm): 
Annlicable aross beta backaround lcoml: 
Backaround count time (min): 
Gross aloha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/d): 
Date of Measurement: 
Data acquired by (initials): 

Stationary Measurements 
Meter Model No. : 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Aoolicable aross alpha backaround (cpm): 
Annlicable qross beta backaround (coml: 
Backaround count time (minl: 
Gross alpha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/d): 
Date of Measurement: 
Data acquired by (initials): 
Annlicable aross aloha material backaround ldom/100 cm2l 
Aoolicable aross beta material backaround: (dpm/100 cm2l 

Removable Activity Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN : 
Probe size lcm2l: 
Aoolicable aross alpha backaround (cpm): 
Annlicable aross beta backaround lcoml: 
Backaround Count time (min): 
Gross aloha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/d): 
Date of Analvsis: 
Data Acquired by (initials) : 

Exposure Rate Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No. : 
Probe SN : 
Backqround luR/hr (@ 1ml 
Date of Measurement: 
Data acauired bv !initials): 

- - - - - - - - - -

2360 
287562 
43-93 

FR283109 
100 
NA 
239 

1 
NA 

0.1402 
03/31/15 

BRT 

2360 
287562 
43-93 

FR283109 
100 
NA 
239 

1 
NA 

0.1402 
03/31/15 

BRT 
#DIV/O! 

0 

2929 
126129 
44-01 

PR132239 
100 
NA 
43 
1 

NA 
0.1383 

04/02/15 
SJB 

19 
300777 

NA 
NA 
5 

04/01/15 
BRT 

-

Project No.: 

Survey Unit No.: 

Notes 

Start/End Shift Averaae 
Elect/Furnace Room 

2005006 

SU 3308 

Per annual instrument calibration doc - Tc99 

Start/End Shift Averaae 
Elect/Furnace Room 

Per annual instrument calibration doc - Tc99 

Surface Descriotion: 
Surface Description: Backoround Included 

based on smear area coveraae 

Start/End Shift Averaae 
Columbia MD office 

Per annual instrument calibration doc - C14 

Elect/Furnace Room 

- - - - - - - -



- - - - - - - - - - - - - - - - - - -Scan Results 
Statistical Evaluation of Data 

Project No.: 2005006 Parameter 
Gross Alpha Gross Beta 

fdom/100 cm2l fdom/100cm2l 
Survev Unit No.: SU 3308 Mean -861 

MARSSIM Class: 2 
Standard 

489 
Deviation 

SU Area fm2l: 46.8 Minimum -1669 
Date of Measurement: 03/31/15 Maximum 300 

Data acquired by (initials): BRT N 96 

Alpna t1eta 
Alpha MDA Bela MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

·-" ·-" cm2) cm2) 

1 146 -93 -1327 1667 

2 177 -62 -884 1667 

3 206 -33 -471 1667 

4 196 -43 -613 1667 

5 254 15 214 1667 

6 228 -11 -157 1667 

7 180 -59 -842 1667 

8 163 -76 -1084 1667 

9 239 0 0 1667 

10 180 -59 -842 1667 

11 165 -74 -1056 1667 

12 134 -105 -1498 1667 

13 150 -89 -1270 1667 

14 129 -110 -1569 1667 

15 169 -70 -999 1667 

16 192 -47 -670 1667 

17 128 -111 -1583 1667 

18 126 -11 3 -1612 1667 

19 176 -63 -899 1667 

20 207 -32 -456 1667 

21 195 -44 -628 1667 

22 144 -95 -1355 1667 

23 172 -67 -956 1667 

24 166 -73 -1041 1667 

25 197 -42 -599 1667 

26 229 -10 -143 1667 

27 225 -14 -200 1667 

28 192 -47 -670 1667 

29 141 -98 -1398 1667 

30 202 -37 -528 1667 

31 169 -70 -999 1667 

32 165 -74 -1056 1667 

33 129 -110 -1569 1667 

34 244 5 71 1667 

35 236 -3 -43 1667 

36 260 21 300 1667 

37 221 -18 -257 1667 

38 149 -90 -1284 1667 

39 152 -87 -1241 1667 

40 204 -35 -499 1667 

41 154 -85 -1213 1667 

42 167 -72 -1027 1667 

43 163 -76 -1084 1667 

44 213 -26 -371 1667 



A1pna 1:1e1a 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

rm?\ rm?\ 
cm2) cm2) 

45 175 -64 -913 1667 

46 132 -107 -1526 1667 

47 122 -117 -1669 1667 

48 138 -101 -1441 1667 

49 131 -108 -1541 1667 

50 160 -79 -1127 1667 

51 139 -100 -1427 1667 

52 166 -73 -1041 1667 

53 142 -97 -1384 1667 

54 200 -39 -556 1667 

55 142 -97 -1384 1667 

56 129 -110 -1569 1667 

57 150 -89 -1270 1667 

58 170 -69 -984 1667 

59 137 -102 -1455 1667 

60 249 10 143 1667 

61 129 -110 -1569 1667 

62 187 -52 -742 1667 

63 229 -10 -143 1667 

64 176 -63 -899 1667 

65 154 -85 -1213 1667 

66 166 -73 -1041 1667 

67 200 -39 -556 1667 

68 202 -37 -528 1667 

69 218 -21 -300 1667 

70 198 -41 -585 1667 

71 200 -39 -556 1667 

72 215 -24 -342 1667 

73 202 -37 -528 1667 

74 170 -69 -984 1667 

75 162 -77 -1098 1667 

76 148 -91 -1298 1667 

77 174 -65 -927 1667 

78 223 -16 -228 1667 

79 139 -100 -1427 1667 

80 184 -55 -785 1667 

81 153 -86 -1227 1667 

82 245 6 86 1667 

83 206 -33 -471 1667 

84 164 -75 -1070 1667 

85 171 -68 -970 1667 

86 231 -8 -114 1667 

87 178 -61 -870 1667 

88 202 -37 -528 1667 

89 222 -17 -243 1667 

90 176 -63 -899 1667 

91 157 -82 -1170 1667 

92 174 -65 -927 1667 

93 149 -90 -1284 1667 

94 159 -80 -1141 1667 

95 185 -54 -770 1667 

96 186 -53 -756 1667 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Stationary Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

!Survey Unit No.: SU 3308 Parameter 
Gross Alpha Gross Beta 

ldnm/100 cm2' fdnm/100cm2\ 
S..alpha Dup•lpha 

RPO 
RP0>100% Result>BKG 

activitv activitv lv=1l lv=1l 
MARSSIM Class: 2 Mean 2506 

SU Area (m2): 46.8 
Standard 

269 
Deviation 

Date of Measurement: 03/31115 Minimum 2068 
Data acquired by 

BRT lli ... iti ... 1 .. . Maximum 3024 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG 

activitv activitv lv=1\ lv=1l 

N 12 

Net Beta Unshielded 
Alpna Heta 

Alpha MOA Beta MOA 
Field ID 

Net Alpha (gross 
(gross 

Shielded Alpha Shielded Beta Unshielded Alpha 
Beta (gross Alpha (cpm net) Beta (cpm net) 

Activity Activity 
(dpm/100 (dpm/100 Alpha Flag Beta Flag 

Alpha EMC Beta EMC Alpha MOA 
counts) (gross counts) (gross counts) (gross counts} (dpm/100 (dpm/100 Flag Flag Flag 

counts) counts) __ .. __ .. cm2) cm2) 

97 163 163 163 2325 3 

98 185 185 185 2639 3 

99 178 178 178 2539 3 

100 176 176 176 251 1 3 

101 180 180 180 2568 3 

102 190 190 190 2710 3 

103 164 164 164 2340 3 

104 186 186 186 2653 3 

105 183 183 183 2611 3 

106 212 212 212 3024 3 

107 145 145 145 2068 3 

108 146 146 146 2083 3 



Removable Activity Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3308 Parameter 
Gross Alpha Gross Beta 

ldom/100 cm2l ldom/100cm2l 
S-alpha Dup-alpha 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1l lv=1l Analvsis 
MARSSIM Class: 2 Mean 18 

SU Area (m2): 47 
Standard 

52 
Deviation 

Date of acauisition: 3/31 /15 Minimum -65 
Smears acquired by 

BRT 
initials I: 

Maximum 94 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=11 lv=11 Analvsis 
Date of Measurement: 04/02/15 Median 29 
Smears analyzed by 

SJB nn;t;,.lc\ • N 12 

Smear Smear 
Smear Gross Smear Gross Net Smear Net Smear 

Alpha Beta 

Field ID Smear No. 
Gross Gross 

Count Rate Count Rate (cpm Count Rate Count Rate 
Activity Activity MDAAlpha MDA Beta DCGL Flag DCGL Flag 

Counts Counts 
(cpm alpha) beta) (c/m alpha) (elm beta) 

(dpm/100 (dpm/100 (dpm) (dpm) (alpha) (beta) 
(alpha) (beta) cm2 alpha) cm2 beta) 

97 1 43 43 0 0 240 

98 2 51 51 8 58 240 

99 3 52 52 9 65 240 

100 4 46 46 3 22 240 

101 5 47 47 4 29 240 

102 6 34 34 -9 -05 240 

103 7 47 47 4 29 240 

104 8 36 36 -7 -51 240 

105 9 35 35 -8 -58 240 

106 10 52 52 9 65 240 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Exposure Rate Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3308 Parameter 
Exposure Rate 

luR/hr\ 
S-Exp. Rate 

Dup-Exp. 
RPO 

RPD>100% Result>BKG Duplicate 
Rate lv=1\ lv=1\ Analvsis 

MARSSIM Class: 2 Mean 0 

SU Area (m2): 46.8 
Standard 

#DIV/O! 
Deviation 

Date of Measurement: 04/01/15 Minimum 0 
Data acquired by 

BRT 
initials\: 

Maximum 0 

N 1 

Gross Net 
Survey Location Exposure Exposure MDA (uR/hr) DCGL Flag MDA Flag 

g,..,. l11R/hr\ R:it<> l11R/hr\ 
1 5 0 13 



Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
I.Job Descriotion: FSS for the facilitv 
Site Location (Citv.Statel: Muskeqon, Michiqan 
Buildina Name: Buildina 3 
Floor No: NA 
Room ID: ENJ Hallwav 
Survey Unit No.: SU 3309 
Survey Unit MARSSIM Classification: 2 
Survey Unit Dimensions (m2): 20 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm2l: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm2l: 
Gross Aloha DCGLw ldom/100 cm2l: 0 
Gross Beta DCGLw Cdom/100 cm2l: 3700000 
Exoosure Rate DCGLw luR/hr I@ 1ml: 10 
Gross Aloha DCGL-EMC Cdom/100 cm2l: 0 
Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 
Scan Gross Aloha DCGL-EMC Cdom/100 cm2l: 0 
Scan Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLEMc Flag Measurement Flag 
s 

Gross alpha scan dom/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -228 1569 62 

Stationary qross alpha dom/100 cm2 0 0 0 
Stationary gross beta dom/100 cm2 3371 3623 6 

Removable aross aloha dom/100 cm2 0 0 0 
Removable qross beta dom/100 cm2 4 7 2 

Exoosure rate MicroR/hr 0 0 N.A. 1 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Design 

Notes - -- ---
Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location (Citv.Statel: Muskeaon, Michiaan 

Buildina Name: Buildina 3 
Floor No: NA 
Room ID: EM/ Hallway 
Survey Unit No.: SU 3309 Two individual sets of survey data collected in this room 
Survey Unit MARSSIM Classification: 2 Should be 1, 2 3, "soecial" or leave blank 
Survev Unit Dimensions lm2l: 20 Aoproximated 
Percent Unaccessible(%): 30% Storaae lockers on N side of hallway 

Gross Removable Aloha DCGLw ldom/100 cm2l: 0 This calc not used in oroiect 
Gross Removable Beta DCGLw (dpm/100 cm2): 3.7E+05 MARSSIM assumption 
Gross Aloha DCGLw ldom/100 cm2l: 0 This value not used in this oroiect 
Gross Beta DCGLw (dpm/100 cm2): 3.70E+06 RSP-116 Section 5.2 
Exoosure Rate DCGLw luR/hr@ 1 ml: 10 Not soecified in RSP-1 16 but added as a suoolemental su 
Gross Aloha DCGL-EMC (dpm/100 cm2) : 0 This value not used in this project 
Gross Beta DCGL-EMC ldom/100 cm2l: 1.1 0E+07 RSP-116 Section 5.2 
Scan Gross Alpha DCGL-EMC (dpm/100 cm2) : 0 This value not used in this project 
Scan Gross Beta DCGL-EMC ldom/100 cm2l: 1.10E+07 RSP-116, Section 5.2 

ROCs: C14 H3 RSP-116, Section 5.2 

Scan Soeed lcm/secl: 2 RSP-116 Section 5.7 
Stationary Count Time (min): 1 RSP-116 Section 5.8 
Smear Count Time lminl: 1 RSP-116, Section 5.9 

Gross aloha surface efficiencv: 0.25 MARSSIM default assumotion 
Gross beta surface efficiency: 0.5 MARSSIM default assumption 
Survevor detection efficiencv: 0.5 MARSSIM default assumotion 

Minimum No. of Scan Measurements: 0 100% scans not oerformed 
Minimum No. of Stationary Measurements: 10 MARSSIM default assumption 
Minimum No. of Smear Measurements: 10 MARSSIM default assumotion 
Minimum No. of Exoosure Rate Measurements: 1 MARSSIM default assumotion 



Instrumentation Information 

Scans 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Applicable ciross alpha backciround (cpm): 
APPiicabie aross beta backaround lcPml: 
Backciround count time (min): 
Gross alpha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/d): 
Date of Measurement: 
Data acouired by (initials): 

Stationary Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Applicable ciross alpha backciround (cpm): 
APPiicabie aross beta backaround (cpm): 
BackC1round count time (min): 
Gross alpha instrument efficiency lc/dl: 
Gross beta instrument efficiency (c/d): 
Date of Measurement: 
Data acouired by (initials): 
Aoolicable aross alpha material backaround (dpm/100 cm2l 
Applicable ciross beta material backciround: (dpm/100 cm2) 

Removable Activity Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l: 
Applicable ciross alpha backC1round (cpm): 
AoPlicable aross beta backaround lcPml: 
Backciround Count time (min): 
Gross aloha instrument efficiencv lc/dl: 
Gross beta instrument efficiency (c/d): 
Date of Analvsis: 
Data Acouired by (initials): 

Ex1Josure Rate Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Backaround (uR/hr ® 1ml 
Date of Measurement: 
Data acauired bv linitialsl: 

- - - - - - - - - -

2360 
287562 
43-93 

FR283109 
100 
NA 
239 

1 
NA 

0.1402 
03/31/15 

BRT 

2360 
287562 
43-93 

FR283109 
100 
NA 
239 

1 
NA 

0.1402 
03/31/15 

BRT 
#DIV/O! 

0 

2929 
126129 
44-01 

PR132239 
100 
NA 
43 
1 

NA 
0.1383 

04/02/15 
BRT 

19 
300777 

NA 
NA 
5 

04/01/15 
BRT 

-

Project No.: 

Survey Unit No.: 

Notes 

Start/End Shift Averaae 
ElecUFurnace Room 

2005006 

SU 3309 

Per annual instrument calibration doc - Tc99 

Start/End Shift Averaae 
ElecUFurnace Room 

Per annual instrument calibration doc - Tc99 

Surface Description: 
Surface Description: Backaround Included 

based on smear area coveraae 

Start/End Shift Averaae 
Columbia MD office 

Per annual instrument calibration doc - C14 

ElecUFurnace Room 

- - - - - - - -



- - - - - - - - - - - - - - - - - - -Scan Results 
Statistical Evaluation of Data 

Project No.: 2005006 Parameter 
Gross Alpha Gross Beta 

ldom/100 cm21 ldom/100cm21 
Survev Unit No.: SU 3309 Mean -228 

MARSSIM Class: 2 
Standard 

593 
Deviation 

SU Area lm21: 20.0 Minimum -1912 
Date of Measurement: 03/31/15 Maximum 1569 

Data acquired by (initials): BRT N 62 

Alpha Beta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

--~' ·-" cm2) cm2) 

1 105 -134 -1912 1667 

2 178 -61 -870 1667 

3 238 -1 -14 1667 

4 228 -11 -157 1667 

5 274 35 499 1667 

6 311 72 1027 1667 

7 239 0 0 1667 

8 237 -2 -29 1667 

9 230 -9 -128 1667 

10 263 24 342 1667 

11 221 -18 -257 1667 

12 202 -37 -528 1667 

13 235 -4 -57 1667 

14 194 -45 -642 1667 

15 198 -41 -585 1667 

16 185 -54 -770 1667 

17 223 -16 -228 1667 

18 200 -39 -556 1667 

19 228 -11 -157 1667 

20 231 -8 -114 1667 

21 226 -13 -185 1667 

22 191 -48 -685 1667 

23 187 -52 -742 1667 

24 240 1 14 1667 

25 259 20 285 1667 

26 232 -7 -100 1667 

27 151 -88 -1255 1667 

28 195 -44 -628 1667 

29 197 -42 -599 1667 

30 185 -54 -770 1667 

31 194 -45 -642 1667 

32 213 -26 -371 1667 

33 249 10 143 1667 

34 220 -19 -271 1667 

35 349 110 1569 1667 

36 248 9 128 1667 

37 143 -96 -1369 1667 

38 213 -26 -371 1667 

39 277 38 542 1667 

40 178 -61 -870 1667 

41 231 -8 -114 1667 

42 286 47 670 1667 

43 191 -48 -685 1667 

44 274 35 499 1667 



Alpna t1eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

--~' ·-" cm2) cm2) 

45 215 -24 -342 1667 

46 203 -36 -514 1667 

47 293 54 770 1667 

48 212 -27 -385 1667 

49 218 -21 -300 1667 

50 236 -3 -43 1667 

51 200 -39 -556 1667 

52 209 -30 -428 1667 

53 265 26 371 1667 

54 263 24 342 1667 

55 240 1 14 1667 

56 229 -10 -143 1667 

57 203 -36 -514 1667 

58 243 4 57 1667 

59 304 65 927 1667 

60 199 -40 -571 1667 

61 172 -67 -956 1667 

62 172 -67 -956 1667 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Stationary Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

S-alpha Dup-alpha 
RPO 

RP0>100% Result>BKG 
activitv activitv lv=11 lv=11 

Parameter 
Gross Alpha Gross Beta 

ldnm/100 cm2\ ldnm/10Dcm2\ 
!Survey Unit No.: SU 3309 

MARSSIM Class: Mean 3371 
Standard 

213 
Devi a lion 

lsu Area (m2): 20.0 

Date of Measurement: 03/31/15 Minimum 3010 
S-beta Ou~ta 

RPO 
RPD>100°/, Resutt>SKG 

acfr ....,• activitv lv=11 lv=11 Maximum 3623 
Data acquired by 
ln .. :t; .. 1..,\ · BRT 

N 6 

Net Beta Unshielded 
Alpha ..... 

Alpha MOA Beta MDA 
Net Alpha (gross Shielded Alpha Shielded Beta Unshielded 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 (dpm/100 

(dpml100 (dpm/100 Alpha Flag Beta Flag 
Flag Flag Flag 

counts) counts) __ .. __ .. cm2) cm2) 

63 242 242 242 3452 3 

64 237 237 237 3381 3 

65 254 254 254 3623 3 

66 211 211 211 3010 3 

67 245 245 245 3495 3 

68 229 229 229 3267 3 



Removable Activity Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3309 Parameter 
Gross Alpha Gross Beta 

ldom/100 cm2l ldom/100cm2l 
S-alpha Dup-alpha 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1l lv=1l Analvsis 
MARSSIM Class: 2 Mean 4 

SU Area (m2): 20 
Standard 

5 
Deviation 

Date of acauisition: 3/31/15 Minimum 0 
Smears acquired by 

BRT 
initials!: 

Maximum 7 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=11 lv=11 Analvsis 
Date of Measurement: 04/02/15 Median 4 

Smears analyzed by 
SJB 

linifo•h:.l· 
N 2 

Alpha Beta Smear Smear 
Smear Gross Smear Gross Net Smear Net Smear 

Activity Activity MDAAlpha MDA Beta DCGL Flag DCGL Flag Gross Gross 
Count Rate Count Rate (cpm Count Rate Count Rate 

(dpm/100 (dpm/100 (dpm) (dpm) (alpha) (beta) 
Field ID Smear No. 

Counts Counts 
(cpm alpha) beta) (c/m alpha) (c/m beta) 

cm2 alpha) cm2 beta) (alpha) (beta) 

64 1 43 43 0 0 240 

66 2 44 44 1 7 240 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Exposure Rate Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No. : SU 3309 Parameter 
Exposure Rate 

luR/hrl 
S-Exp. Rate 

Dup-Exp. 
RPO 

RPD>100% Result>BKG Duplicate 
Rate lv=1l lv=1l Analvsis 

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 

initials\: 
Maximum 0 

N 1 

Gross Net 
Survey Location Exposure Exposure MDA(uR/hr) DCGL Flag MDA Flag 

r::>ooto hol:>/lir\ r::>ooto l11R/hr\ 
1 5 0 13 



Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location (Citv,State): Muskeaon, Michiaan 
Buildina Name: Buildina 3 
Floor No: NA 
Room ID: Bav Area 
Survey Unit No. : SU 3310 
Survey Unit MARSSIM Classification: 2 
Survev Unit Dimensions (m2l: 69.7 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm2l: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm2l: 
Gross Aloha DCGLw ldom/100 cm2l: 0 
Gross Beta DCGLw (dom/100 cm2l: 3700000 
Exoosure Rate DCGLw luR/hr ® 1 ml: 10 
Gross Aloha DCGL-EMC ldom/100 cm2): 0 
Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 
Scan Gross Aloha DCGL-EMC ldom/100 cm2l: 0 
Scan Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLEMc Flag Measurement Flag 
s 

Gross alpha scan dpm/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -9 1732 173 

Stationary gross alpha dom/100 cm2 0 0 0 
Stationary gross beta dpm/100 cm2 2811 3154 7 

Removable aross aloha dom/100 cm2 0 0 0 
Removable gross beta dom/100 cm2 21 80 7 

Exoosure rate MicroR/hr 0 0 N.A. 1 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Design 

Notes - - - -- -
Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Description: FSS for the facilitv 
Site Location ICitv.Statel: Muskeaon Michiaan 

Buildina Name: Buildina 3 
Floor No: NA 
Room ID: Bav Area 
Survev Unit No.: SU 3310 Two individual sets of survev data collected in this room 
Survev Unit MARSSIM Classification: 2 Should be 1, 2, 3, "special", or leave blank 
Survev Unit Dimensions (m2): 69.7 Aooroximated 
Percent Unaccessible 1%1: 0% 

Gross Removable Aloha DCGLw ldom/100 cm21: 0 This calc not used in proiect 
Gross Removable Beta DCGLw (dpm/100 cm2) : 3.7E+05 MARSSIM assumption 
Gross Aloha DCGLw ldom/100 cm21: 0 This value not used in this proiect 
Gross Beta DCGLw (dpm1100 cm2l: 3.70E+06 RSP-116 Section 5.2 
Exposure Rate DCGLw luR/hr ta> 1ml: 10 Not specified in RSP-116, but added as a supplemental su 
Gross Alpha DCGL-EMC (dpm/100 cm2): 0 This value not used in this oroiect 
Gross Beta DCGL-EMC ldom/100 cm21: 1.10E+07 RSP-116 Section 5.2 
Scan Gross Alpha DCGL-EMC (dpm/100 cm2): 0 This value not used in this oroiect 
Scan Gross Beta DCGL-EMC ldom/100 cm21: 1.10E+07 RSP-116 Section 5.2 

ROCs: C14 H3 RSP-116, Section 5.2 

Scan Soeed lcm/secl: 2 RSP-116, Section 5.7 
Stationarv Count Time lminl: 1 RSP-116 Section 5.8 
Smear Count Time !mini: 1 RSP-116, Section 5.9 

Gross alpha surface efficiencv: 0.25 MARSSIM default assumption 
Gross beta surface efficiencv: 0.5 MARSSIM default assumotion 
Survevor detection efficiencv: 0.5 MARSSIM default assumption 

Minimum No. of Scan Measurements: 0 100% scans not Performed 
Minimum No. of Stationarv Measurements: 10 MARSSIM default assumption 
Minimum No. of Smear Measurements: 10 MARSSIM default assumotion 
Minimum No. of Exposure Rate Measurements: 1 MARSSIM default assumption 



Instrumentation Information 

Scans 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2\: 
Annlicable aross aloha backaround !com\: 
Annlicable aross beta backaround lcom\: 
Backaround count time !min\: 
Gross aloha instrument efficiencv lc/d\: 
Gross beta instrument efficiency Cc/di: 
Date of Measurement: 
Data acauired by !initials) : 

Stationarv Measurements 
Meter Model No. : 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2\: 
Aoolicable tiross aloha backaround (com): 
Aoolicable aross beta backaround !com\: 
Backqround count time (min): 
Gross aloha instrument efficiencv lc/d\: 
Gross beta instrument efficiency (c/d) : 
Date of Measurement: 
Data acauired by (initials): 
Aoolicable aross aloha material backaround ldom/100 cm2\ 
Aoolicable aross beta material backaround: ldom/100 cm2) 

Removable Activity Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size Ccm2\: 
Aoolicable aross aloha back<1round (com): 
Aoolicable aross beta backaround lcom\: 
Backaround Count time (mini : 
Gross aloha instrument efficiency lc/d\: 
Gross beta instrument efficiency (c/d): 
Date of Analysis: 
Data Acauired by (initials): 

Exoosure Rate Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Backaround luR/hr ® 1m\ 
Date of Measurement: 
Data acauired by !initials\: 

- - - - - - - - - -

2360 
307127 
43-89 

RN014452 
125 
NA 
212 

1 
NA 

0.119 
03/31/15 

SJB 

2360 
307127 
43-89 

RN014452 
125 
NA 
212 

1 
NA 

0.119 
03/31/15 

SJB 
#DIV/O! 

0 

2929 
126129 
44-01 

PR132239 
100 
NA 
43 
1 

NA 
0.1383 

04/02115 
SJB 

19 
300777 

NA 
NA 
5 

04/01/15 
BRT 

-

Project No.: 

Survey Unit No.: 

Notes 

Start/End Shift Averaae 
Elect/Furnace Room 

2005006 

SU 3310 

Per annual instrument calibration doc - Tc99 

Start/End Shift Averaae 
Elect/Furnace Room 

Per annual instrument calibration doc - Tc99 

Surface Descriotion: 
Surface Descriotion: Backaround Included 

based on smear area coveraae 

Start/End Shift Averaae 
Columbia MD office 

Per annual instrument calibration doc - C14 

Elect/Furnace Room 

- - - - - - - -



- - - - - - - - - - - - - - - - - - -Scan Results 
Statistical Evaluation of Data - --- -- --- - - ---- -

Project No.: 2005006 Parameter 
Gross Alpha Gross Beta 

ldom/100 cm2l ldom/100cm2l 
Survev Unit No.: SU 3310 Mean -9 

MARSSIM Class: 2 
Standard 

486 
Deviation 

SU Area lm2l: 69.7 Minimum -1235 
Date of Measurement: 03/31/15 Maximum 1732 

Data acquired by (initials) : SJB N 173 

Alpna Beta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

--~' ·-" cm2) cm2) 

1 218 6 81 1477 

2 196 -16 -215 1477 

3 139 -73 -980 1477 

4 229 17 228 1477 

5 251 39 523 1477 

6 173 -39 -523 1477 

7 178 -34 -456 1477 

8 225 13 174 1477 

9 244 32 430 1477 

10 175 -37 -497 1477 

11 224 12 161 1477 

12 240 28 376 1477 

13 203 -9 -121 1477 

14 203 -9 -121 1477 

15 206 -6 -81 1477 

16 182 -30 -403 1477 

17 212 0 0 1477 

18 229 17 228 1477 

19 253 41 550 1477 

20 245 33 443 1477 

21 204 -8 -107 1477 

22 198 -14 -188 1477 

23 180 -32 -430 1477 

24 211 -1 -13 1477 

25 221 9 121 1477 

26 263 51 685 1477 

27 251 39 523 1477 

28 205 -7 -94 1477 

29 252 40 537 1477 

30 225 13 174 1477 

31 248 36 483 1477 

32 246 34 456 1477 

33 238 26 349 1477 

34 223 11 148 1477 

35 174 -38 -510 1477 

36 185 -27 -362 1477 

37 220 8 107 1477 

38 173 -39 -523 1477 

39 199 -13 -174 1477 

40 156 -56 -752 1477 

41 221 9 121 1477 

42 187 -25 -336 1477 

43 182 -30 -403 1477 

44 255 43 577 1477 



Alpha tie ta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

--~· 
__ .. cm2) cm2) 

45 252 40 537 1477 

46 307 95 1275 1477 

47 265 53 711 1477 

48 210 -2 -27 1477 

49 208 -4 -54 1477 

50 242 30 403 1477 

51 170 -42 -564 1477 

52 227 15 201 1477 

53 195 -17 -228 1477 

54 198 -14 -188 1477 

55 341 129 1732 1477 

56 247 35 470 1477 

57 295 83 1114 1477 

58 247 35 470 1477 

59 263 51 685 1477 

60 218 6 81 1477 

61 220 8 107 1477 

62 188 -24 -322 1477 

63 238 26 349 1477 

64 205 -7 -94 1477 

65 195 -17 -228 1477 

66 193 -19 -255 1477 

67 225 13 174 1477 

68 240 28 376 1477 

69 221 9 121 1477 

70 188 -24 -322 1477 

71 187 -25 -336 1477 

72 236 24 322 1477 

73 269 57 765 1477 

74 217 5 67 1477 

75 208 -4 -54 1477 

76 215 3 40 1477 

77 139 -73 -980 1477 

78 192 -20 -268 1477 

79 242 30 403 1477 

80 173 -39 -523 1477 

81 210 -2 -27 1477 

82 233 21 282 1477 

83 165 -47 -631 1477 

84 210 -2 -27 1477 

85 236 24 322 1477 

86 192 -20 -268 1477 

87 198 -14 -188 1477 

88 191 -21 -282 1477 

89 209 -3 -40 1477 

90 240 28 376 1477 

91 252 40 537 1477 

92 274 62 832 1477 

93 145 -67 -899 1477 

94 169 -43 -577 1477 

95 185 -27 -362 1477 

96 190 -22 -295 1477 

97 156 -56 -752 1477 

98 120 -92 -1235 1477 -- "" .., c: ::r - ' - -

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Alpha Beta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MOA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

·-~' --~' 
cm2) cm2) 

99 215 3 40 1477 

100 241 29 389 1477 

101 240 28 376 1477 

102 217 5 67 1477 

103 198 -14 -188 1477 

104 148 -64 -859 1477 

105 155 -57 -765 1477 

106 179 -33 -443 1477 

107 155 -57 -765 1477 

108 244 32 430 1477 

109 155 -57 -765 1477 

110 128 -84 -1128 1477 

111 189 -23 -309 1477 

112 268 56 752 1477 

113 195 -17 -228 1477 

114 204 -8 -107 1477 

115 175 -37 -497 1477 

116 180 -32 -430 1477 

117 198 -14 -188 1477 

118 226 14 188 1477 

119 235 23 309 1477 

120 184 -28 -376 1477 

121 181 -31 -416 1477 

122 161 -51 -685 1477 

123 183 -29 -389 1477 

124 228 16 215 1477 

125 221 9 121 1477 

126 237 25 336 1477 

127 197 -15 -201 1477 

128 245 33 443 1477 

129 171 -41 -550 1477 

130 143 -69 -926 1477 

131 199 -13 -174 1477 

132 242 30 403 1477 

133 241 29 389 1477 

134 231 19 255 1477 

135 237 25 336 1477 

136 240 28 376 1477 

137 198 -14 -188 1477 

138 203 -9 -121 1477 

139 271 59 792 1477 

140 238 26 349 1477 

141 277 65 872 1477 

142 203 -9 -121 1477 

143 231 19 255 1477 

144 209 -3 -40 1477 

145 206 -6 -81 1477 

146 203 -9 -121 1477 

147 260 48 644 1477 

148 227 15 201 1477 

149 234 22 295 1477 

150 197 -15 -201 1477 

151 221 9 121 1477 

152 252 40 537 1477 



Alpna 1:1eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

·-~' ·-~' 
cm2) cm2) 

153 215 3 40 1477 

154 123 -89 -1195 1477 

155 244 32 430 1477 

156 246 34 456 1477 

157 226 14 188 1477 

158 240 28 376 1477 

159 190 -22 -295 1477 

160 172 -40 -537 1477 

161 153 -59 -792 1477 

162 199 -13 -174 1477 

163 258 46 617 1477 

164 237 25 336 1477 

165 164 -48 -644 1477 

166 166 -46 -617 1477 

167 188 -24 -322 1477 

168 215 3 40 1477 

169 269 57 765 1477 

170 202 -10 -134 1477 

171 162 -50 -671 1477 

172 189 -23 -309 1477 

173 187 -25 -336 1477 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Stationary Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Dupl icate Analysis 

Paramete r 
Gross Alpha Gross Beta 

fdnm/1 00 cm2\ td n.m/100c m2' 
S-alpha Cup-alpha 

RPO 
RPD>100°11 Result>BKG 

actiWv activitv •=11 •=11 
burvey Un~ No.: SU 3310 

MARSSIM Class: Mean 2811 

bu Area (m2): 69.7 Standard 
252 

Deviation 
Date of Measurement: 03131 /15 Minimum 2403 

Maximum 3154 
S~eta Ou~eta 

RPO 
RPD>1001/1 Result>BKG 

activitv activitv lv=1\ lv=1l 
Data acquired by 

SJB 

N 7 

Net Beta UnsMelded 
A1pna oeta 

Alpha MDA Beta MDA 
Fie ld ID 

Net Alpha (gross 
(gross 

Shielded Alpha Shielded Beta Unshielded Alpha 
Beta (gross Alpha (cpm net) Beta (cpm net) 

Activity Activity 
(dpm/1 00 (dpm/100 Alpha Flag Beta Flag 

Alpha EMC Beta EMC Alpha MDA 
counts) 

counts) 
(gross counts) (gross counts) (gross counts) 

counts) 
(dpm/100 (dpm/100 

cm2) cm2) 
Flag Flag Flag 

175 205 205 205 2752 3 

176 201 201 201 2698 3 

177 201 201 201 2698 3 

178 179 179 179 2403 3 

179 235 235 235 3154 3 

180 219 219 219 2940 3 

181 226 226 226 3034 3 



Removable Activity Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No. : SU 3310 Parameter 
Gross Alpha Gross Beta 

ldnm/100 cm21 ldnm/100cm21 
S-alpha Dup-alpha 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1\ lv=1\ Analvsis 
MARSSIM Class: 2 Mean 21 

SU Area (m2): 70 
Standard 

32 
Deviation 

Date of acauisition: 3/31/15 Minimum -14 
Smears acquired by 

SJB 
'initials\: 

Maximum 80 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1\ lv=1\ Analvsis 
Date of Measurement: 04/02/15 Median 22 
Smears analyzed by 

SJB ... N 7 

Smear Smear 
Smear Gross Smear Gross Net Smear Net Smear 

Alpha Beta 

Field ID Smear No. 
Gross Gross 

Count Rate Count Rate (cpm Count Rate Count Rate 
Activity Activity MDA Alpha MDA Beta DCGL Flag DCGL Flag 

Counts Counts 
(cpm alpha) beta) (c/m alpha) (c/m beta) 

(dpm/100 (dpm/100 (dpm) (dpm) (alpha) (beta) 
(alpha) (beta) cm2 alpha) cm2 beta) 

3310 1 42 42 -1 -7 240 

3310 2 46 46 3 22 240 

3310 3 41 41 -2 -14 240 

3310 4 43 43 0 0 240 

3310 5 47 47 4 29 240 

3310 6 48 48 5 36 240 

3310 7 54 54 11 80 240 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Exposure Rate Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3310 Parameter 
Exposure Rate 

luR/hr\ 
S-Exp. Rate 

Dup-Exp. 
RPO 

RPD>100% Result>BKG Duplicate 
Rate lv=11 lv=11 Analvsis 

MARSSIM Class: 2 Mean 0 

SU Area (m2): 69.7 
Standard 

#DIV/O! 
Deviation 

Date of Measurement: 04/01/15 Minimum 0 

Data acquired by 
BRT 

initials\: 
Maximum 0 

N 1 

Gross Net 
Survey Location Exposure Exposure MDA (uR/hr) DCGL Flag MDA Flag 

Rat~ luR/hr\ R"to luR/hr\ 
1 5 0 13 



Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location ICitv.Statel: Muskeaon Michiaan 
Buildinq Name: Buildinci 3 
Floor No: NA 
Room ID: 303 
Survev Unit No.: SU 3311 
Survev Unit MARSSIM Classification: 3 
Survev Unit Dimensions lm2\: 30.1 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm2\: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm2\: 
Gross Aloha DCGLw ldom/100 cm2\: 0 
Gross Beta DCGLw ldom/100 cm2l: 3700000 
Exoosure Rate DCGLw tuR/hr (@. 1m): 10 
Gross Aloha DCGL-EMC ldom/100 cm2l: 0 
Gross Beta DCGL-EMC ldom/100 cm2): 11000000 
Scan Gross Aloha DCGL-EMC ldom/100 cm2l: 0 
Scan Gross Beta DCGL-EMC ldom/100 cm2\: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLeMc Flag Measurement Flag 
s 

Gross alpha scan dom/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -831 499 42 

Stationarv aross aloha dom/100 cm2 0 0 0 
Stationarv ciross beta dom/100 cm2 2746 3010 4 

Removable qross alpha dom/100 cm2 0 0 0 
Removable gross beta dom/100 cm2 -311 -311 1 

Exoosure rate MicroR/hr 0 0 N.A. 1 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Design 

Notes - - -- -
Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Descriotion: FSS for the facilitv 
Site Location (Citv,State): Muskeaon Michiaan 

Buildina Name: Buildina 3 
Floor No: NA 
Room ID: 303 
Survev Unit No.: SU 3311 Two individual sets of survev data collected in this room 
Survev Unit MARSSIM Classification: 3 Should be 1 2, 3 "soecial" or leave blank 
Survev Unit Dimensions lm2\: 30.1 Aooroximated 
Percent Unaccessible(%): 0% Caroeted walkwav between Rm 304 and Rm 302. 

Gross Removable Aloha DCGLw (dom/100 cm2): 0 This calc not used in oroiect 
Gross Removable Beta DCGLw ldom/100 cm2\: 3.7E+05 MARSSIM assumption 
Gross Aloha DCGLw (dom/100 cm2): 0 This value not used in this oroiect 
Gross Beta DCGLw ldom/100 cm2\: 3.70E+06 RSP-116 Section 5.2 
Exoosure Rate DCGLw luR/hr ® 1 ml: 10 Not soecified in RSP-116 but added as a suoolemental su 
Gross Aloha DCGL-EMC ldom/100 cm2\: 0 This value not used in this oroiect 
Gross Beta DCGL-EMC (dom/100 cm2): 1.10E+07 RSP-116 Section 5.2 
Scan Gross Aloha DCGL-EMC ldom/100 cm2\: 0 This value not used in this oroiect 
Scan Gross Beta DCGL-EMC (dom/100 cm2): 1.10E+07 RSP-116 Section 5.2 

ROCs: C14 H3 RSP-116 Section 5.2 

Scan Soeed (cm/sec): 2 RSP-116, Section 5.7 
Stationarv Count Time lmin\: 1 RSP-116 Section 5.8 
Smear Count Time (min): 1 RSP-116 Section 5.9 

Gross aloha surface efficiencv: 0.25 MARSSIM default assumotion 
Gross beta surface efficiencv: 0.5 MARSSIM default assumotion 
Survevor detection efficiencv: 0.5 MARSSIM default assumotion 

Minimum No. of Scan Measurements: 0 100% scans not oerformed 
Minimum No. of Stationarv Measurements: 10 MARSSIM default assumption 
Minimum No. of Smear Measurements: 10 MARSSIM default assumotion 
Minimum No. of Exoosure Rate Measurements: 1 MARSSIM default assumption 



Instrumentation Information 

Scans 
Meter Model No.: 
Meter SN: 
Probe Model No. : 
Probe SN: 
Probe size (cm2): 
Aoolicable aross aloha backaround Ccoml: 
Applicable gross beta background (cpm): 
Backaround count time (m inl: 
Gross alpha instrument efficiency (c/d): 
Gross beta instrument efficiency (c/dl: 
Date of Measurement: 
Data acauired by (initials): 

Stationarv Measurements 
Meter Model No. : 
Meter SN: 
Probe Model No. : 
Probe SN: 
Probe size (cm2): 
APPiicabie aross alpha backaround (coml: 
Aoolicable aross beta backaround lcoml: 
Backaround count time (minl: 
Gross alpha instrument efficiencv lc/d): 
Gross beta instrument efficiency (c/dl: 
Date of Measurement: 
Data acauired by (initials): 
Aoolicable gross alpha material background (dpm/100 cm2) 
Aoplicable aross beta material backaround: (dpm/100 cm2l 

Removable Activitv Measurements 
Meter Model No.: 
Meter SN: 
Probe Model No.: 
Probe SN: 
Probe size lcm2l : 
APPiicabie aross aloha backaround /cpm): 
Aoolicable gross beta background (cpm): 
Backaround Count time lminl: 
Gross alpha instrument efficiencv lc/d): 
Gross beta instrument efficiency (c/dl: 
Date of Analysis: 
Data Acauired by (initials): 

Exoosure Rate Measurements 
Meter Model No. : 
Meter SN: 
Probe Model No.: 
Probe SN: 
Background (uR/hr ® 1ml 
Date of Measurement: 
Data acquired by (initials): 

- - - - - - - - - -

2360 
287562 
43-93 

FR283109 
100 
NA 
239 

1 
NA 

0.1 402 
03/31/15 

BRT 

2360 
287562 
43-93 

FR283109 
100 
NA 
239 

1 
NA 

0.1402 
03/31/15 

BRT 
#DIV/O! 

0 

2929 
126129 
44-01 

PR132239 
100 
NA 
43 
1 

NA 
0.1383 

04/02/15 
BRT 

19 
300777 

NA 
NA 
5 

04/01/15 
BRT 

-

Project No.: 

Survey Unit No. : 

Notes 

Start/End Shift Averaqe 
ElecUFurnace Room 

2005006 

SU 3311 

Per annual instrument calibration doc - Tc99 

Start/End Shift Average 
ElecUFurnace Room 

Per annual instrument calibration doc - Tc99 

Surface Description: 
Surface Descriotion: Backaround included 

based on smear area coveraqe 

Start/End Shift Averaqe 
Columbia MD office 

Per annual instrument calibration doc - C14 

ElecUFurnace Room 

- - - - - - - -



- - - - - - - - - - - - - - - - - - -Scan Results 
Stat istical Evaluation of Data 

Project No.: 2005006 Parameter 
Gross Alpha Gross Beta 

ldom/100 cm21 ldom/100cm21 
Survev Un it No.: SU 331 1 Mean -831 

MARSSIM Class: 3 
Standard 

475 
Deviation 

SU Area lm2l : 30.1 Minimum -1612 
Date of Measurement: 03/31 /1 5 Maximum 499 

Data acquired by (initials): BRT N 42 

A1pna tie ta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

~m21 -~?\ 
cm2) cm2) 

1 158 -81 -1155 1667 

2 180 -59 -842 1667 

3 163 -76 -1 084 1667 

4 163 -76 -1084 1667 

5 231 -8 -114 1667 

6 191 -48 -685 1667 

7 144 -95 -1 355 1667 

8 238 -1 -14 1667 

9 180 -59 -842 1667 

10 171 -68 -970 1667 

11 132 -107 -1 526 1667 

12 168 -71 -101 3 1667 

13 199 -40 -571 1667 

14 259 20 285 1667 

15 166 -73 -1041 1667 

16 142 -97 -1384 1667 

17 176 -63 -899 1667 

18 203 -36 -51 4 1667 

19 179 -60 -856 1667 

20 214 -25 -357 1667 

21 189 -50 -713 1667 

22 161 -78 -1 113 1667 

23 186 -53 -756 1667 

24 185 -54 -770 1667 

25 221 -1 8 -257 1667 

26 126 -1 13 -1612 1667 

27 172 -67 -956 1667 

28 168 -71 -1013 1667 

29 198 -41 -585 1667 

30 184 -55 -785 1667 

31 226 -1 3 -185 1667 

32 195 -44 -628 1667 

33 163 -76 -1084 1667 

34 139 -100 -1427 1667 

35 201 -38 -542 1667 

36 172 -67 -956 1667 

37 173 -66 -942 1667 

38 173 -66 -942 1667 

39 135 -104 -1 484 1667 

40 126 -113 -1612 1667 

41 168 -71 -1013 1667 

42 274 35 499 1667 



Stationary Measurement Results 

StatiStica l Eva luatio n of Data JI 

I 

Duplicate Analysis 

Gross Alpha Gross Beta S...alpha Dup...alpha 
Pa ramete r tdnm/100 cm2\ ldnm/10Dcm2l J activity activr 

RPO 

Project No.: I 2005006 

!Survey Unit No.: SU 3311 

MARSSIM Class: Mean 2746 
Standard 

200 
Deviation 

ISU Area (m2): 30.1 

Date of Measurement: 03131/15 Minimum 2525 

Maximum 3010 
11 I S-beta Dup-beta 

RPO 
activrt activi 

Data acquired by 
BRT 1,;_; .. _,_,. 

N 

Net Beta Unshielded 
Alpha Be ta 

Alpha MDA Beta MDA 
Net Alpha (gross Shielded Alpha Shie lded Beta Unshielded Alpha Activity Activity Alpha EMC Beta EMC Alpha MDA 

Field ID (gross Beta (gross Alpha (cpm net) Beta (cpm net ) (dpm/100 (dpm/100 Alpha Flag Beta Flag 
counts) (gross counts) (gross counts) (gross counts) (dpm/100 (dpm/100 Flag Flag Flag 

counts) counts) ·-·· ·-·· cm 2) cm2) 

43 177 177 177 2525 3 

44 211 211 211 3010 3 

45 190 190 190 2710 3 

46 192 192 192 2739 3 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Removable Activity Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 331 1 Parameter 
Gross Alpha Gross Beta 

ldom/100 cm21 ldom/100cm21 
S-alpha Dup-alpha 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1\ lv=11 Analvsis 
MARSSIM Class: 3 Mean -311 

SU Area (m2): 30 
Standard 

#DIV/O! 
Deviation 

Date of acauisition: Minimum -311 
Smears acquired by 
llinitials\: 

Maximum -311 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=11 lv=11 Analvsis 
Date of Measurement: Median -311 
Smears analyzed by 
llin;t;,.lc\· N 1 

Smear Smear 
Smear Gross Smear Gross Net Smear Net Smear 

Alpha Beta 

Field ID Smear No. 
Gross Gross 

Count Rate Count Rate (cpm Count Rate Count Rate 
Activity Activity MDAAlpha MDABeta DCGL Flag DCGL Flag 

Counts Counts 
(cpm alpha) beta) (c/m alpha) (c/m beta) 

(dpm/100 (dpm/100 (dpm) (dpm) (alpha) (beta) 
(alpha) (beta) cm2alpha) cm2 beta) 

No Smears collected in this SU 0 -43 -311 240 



-

Exposure Rate Measurement Results 

Project No.: 2005006 

Survey Unit No. : SU 3311 

MARSSIM Class: 3 

SU Area (m2): 30.1 

Date of Measurement: 04/01/15 

Data acquired by 
BRT 

initials\: 

Gross Net 
Survey Location Exposure Exposure 

Rat~ luR/hrl R .. + .. luR/hrl 
1 5 0 

- - - - -

Statistical Evaluation o of Data 

ure Rate 
R/hr 

Parameter 
Expos1 

uF 
Mean 0 

Standard 
#DI 

Deviation 
IV/O! 

Minimum 0 

Maximum 0 

N 

MDA (uR/hr) DCGI L Flag MDA Flag 

13 

- - - - -

Duplicate Analysis 

S-Exp. Rate 
Dup-Exp. 

RPO 
RPD>100% Result>BKG Duplicate 

Rate lv=1\ lv=1\ Analvsis 

- - - - - - - -



- - - - - - - - - - - - - - - - - - -
Survey Unit Summary 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Description: FSS for the facility 
Site Location ICitv.Statel: Muskeaon, Michiaan 
Buildina Name: Hazmat Storaqe Buildinq 
Floor No: NA 
Room ID: NA 
Survev Unit No.: SU 3313 and 3314 
Survev Unit MARSSIM Classification: 2 
Survev Unit Dimensions lm2l : 22.9 
Gross Removable Alpha DCGLw (dpm/100 

0 
cm2l: 
Gross Removable Beta DCGLw (dpm/100 

370000 
cm2l: 
Gross Aloha DCGLw ldom/100 cm2l: 0 
Gross Beta DCGLw (dpm/100 cm2): 3700000 
Exoosure Rate DCGLw luR/hr l1b 1ml: 10 
Gross Alpha DCGL-EMC (dpm/100 cm2l: 0 
Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 
Scan Gross Alpha DCGL-EMC ldom/100 cm2): 0 
Scan Gross Beta DCGL-EMC ldom/100 cm2l: 11000000 

NO. 

Measurement Units SU Mean SU Max DCGLw Flag DCGLEMc Flag Measurement Flag 
s 

Gross alpha scan dom/100 cm2 0 0 0 
Gross beta scan dom/100 cm2 -1293 295 422 

Stationary qross alpha dom/100 cm2 0 0 0 
Stationary gross beta dom/100 cm2 1757 2107 10 

Removable aross aloha dom/100 cm2 0 0 0 
Removable qross beta dom/100 cm2 22 94 10 

Exnosure rate MicroR/hr #VALUE! #VALUE! :llVALllE! N.A. 1 



Survey Design 
Notes 

Client Name: NOAA-GLERL 
Client No.: 2005006 
Task No.: 5 
Job Description: FSS for the facilitv 
Site Location ICitv.Statel : Muskeaon Michiaan 

Buildina Name: Hazmat Storaae Buildina East of Buildinq 3 
Floor No: NA 
Room ID: NA 
Survey Unit No.: SU 3313 and 3314 Two individual sets of survev data collected in this room 
Survev Unit MARSSIM Classification: 2 Should be 1 2 3 "soecial", or leave blank 
Survey Unit Dimensions (m2): 22.9 Approximated - 4 walls of shed and 3 shelves 
Percent Unaccessible 1%l: 0% 

Gross Removable Aloha DCGLw ldom/100 cm2l: 0 This calc not used in oroiect 
Gross Removable Beta DCGLw (dpm/100 cm2): 3.7E+05 MARSSIM assumption 
Gross Aloha DCGLw ldom/100 cm2l: 0 This value not used in this oroiect 
Gross Beta DCGLw (dpm/100 cm2): 3.70E+06 RSP-116 Section 5.2 
Exoosure Rate DCGLw luR/hr@ 1 ml: 10 Not soecified in RSP-116, but added as a suoolemental su 
Gross Aloha DCGL-EMC (dpm/100 cm2): 0 This value not used in this project 
Gross Beta DCGL-EMC ldom/100 cm2l: 1.10E+07 RSP-116 Section 5.2 
Scan Gross Alpha DCGL-EMC (dpm/100 cm2): 0 This value not used in this project 
Scan Gross Beta DCGL-EMC ldom/100 cm2l: 1.10E+07 RSP-116 Section 5.2 

RO Cs: C14 H3 RSP-116, Section 5.2 

Scan Soeed tcm/secl : 2 RSP-116 Section 5. 7 
Stationary Count Time (min): 1 RSP-116 Section 5.8 
Smear Count Time lminl: 1 RSP-116, Section 5.9 

Gross aloha surface efficiencv: 0.25 MARSSIM default assumotion 
Gross beta surface efficiency: 0.5 MARSSIM default assumotion 
Survevor detection efficiencv: 0.5 MARSSIM default assumotion 

Minimum No. of Scan Measurements: 0 100% scans not oerformed 
Minimum No. of Stationary Measurements: 10 MARSSIM default assumption 
Minimum No. of Smear Measurements: 10 MARSSIM default assumotion 
Minimum No. of Exposure Rate Measurements: 1 MARSSIM default assumption 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Instrumentation Information Project No.: 2005006 

Survey Unit No.: SU 3313 and 3314 

Scans Notes 
Meter Model No.: 2360 
Meter SN: 307127 
Probe Model No.: 43-89 
Probe SN: RN014452 
Probe size lcm2\: 125 
Aoolicable aross aloha backaround lcoml: NA 
Annlicable aross beta backaround lcom\: 222 Start/End Shift Averaae 
Backaround count time (min): 1 Elect/Furnace Room 
Gross aloha instrument efficiencv lc/d\: NA 
Gross beta instrument efficiency {c/dl: 0.119 Per annual instrument calibration doc - Tc99 
Date of Measurement: 04/01/15 
Data acauired by (initials): SJB 

Stationarv Measurements 
Meter Model No.: 2360 
Meter SN: 307127 
Probe Model No.: 43-89 
Probe SN: RN014452 
Probe size (cm2): 125 
Aoolicable aross aloha backaround (com\: NA 
Aoolicable aross beta backaround (cpm): 222 Start/End Shift Averacie 
Backaround count time (min): 1 Elect/Furnace Room 
Gross alpha instrument efficiency (c/d): NA 
Gross beta instrument efficiency (c/dl: 0.119 Per annual instrument calibration doc - Tc99 
Date of Measurement: 04/01/15 
Data acauired by linitials\: SJB 
Aoolicable aross alpha material backciround (dpm/100 cm2) #DIV/O! Surface Description: 
Aoolicable aross beta material backaround: ldom/100 cm2\ 0 Surface Descriotion: Backaround included 

Removable Activitv Measurements 
Meter Model No.: 2929 
Meter SN: 126129 
Probe Model No.: 44-01 
Probe SN: PR132239 
Probe size (cm2): 100 based on smear area coveracie 
Annlicable aross aloha backaround lcom\: NA 
Aoolicable aross beta backciround (com): 43 Start/End Shift Averaae 
Backaround Count time lmin\: 1 Columbia MD office 
Gross alpha instrument efficiency (c/d): NA 
Gross beta instrument efficiencv Cc/d\: 0.1383 Per annual instrument calibration doc - C14 
Date of Analysis: 04/02/15 
Data Acauired bv (initials\: SJB 

Exoosure Rate Measurements Not Collected in this SU 
Meter Model No. : 
Meter SN: 
Probe Model No.: 
Probe SN: 
Backaround {uR/hr (Cl! 1ml Elect/Furnace Room 
Date of Measurement: 
Data acauired by (initials): 



Scan Results 
Statistical Evaluation of Data 

Project No. : 2005006 Parameter 
Gross Alpha Gross Beta 

fdom/100 cm2l fdom/100cm2l 
Survev Unit No.: SU 3313 and 3314 Mean -1293 

MARSSIM Class: 2 
Standard 

381 
Deviation 

SU Area fm2l : 22.9 Minimum -2309 
Date of Measurement: 04/01/15 Maximum 295 

Data acquired by (initials): SJB N 422 

A1pna 1>eca 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activi ty 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activ ity Flag Flag Flag 

--~· ·- " cm2) cm2) 

3313-1 157 -65 -872 1512 

2 137 -85 -1141 1512 

3 107 -115 -1544 1512 

4 147 -75 -1007 1512 

5 129 -93 -1248 1512 

6 151 -71 -953 1512 

7 144 -78 -1047 1512 

8 107 -1 15 -1544 1512 

9 135 -87 -1 168 151 2 

10 109 -1 13 -1517 1512 

11 92 -130 -1745 1512 

12 11 8 -104 -1396 1512 

13 125 -97 -1302 1512 

14 125 -97 -1302 1512 

15 160 -62 -832 1512 

16 141 -81 -1087 1512 

17 129 -93 -1248 1512 

18 124 -98 -1315 1512 

19 131 -91 -1221 1512 

20 125 -97 -1302 1512 

21 133 -89 -11 95 1512 

22 80 -1 42 -1906 1512 

23 164 -58 -779 1512 

24 112 - 11 0 -1477 1512 

25 133 -89 -1195 1512 

26 117 -105 -1409 1512 

27 160 -62 -832 1512 

28 114 -108 -1450 1512 

29 95 -127 -1705 1512 

30 129 -93 -1248 1512 

31 96 -126 -1691 1512 

32 87 -135 -1812 1512 

33 92 -130 -1745 1512 

34 101 -121 -1624 1512 

35 105 -117 -1570 1512 

36 11 8 -1 04 -1396 151 2 

37 152 -70 -940 151 2 

38 133 -89 -1195 1512 

39 11 9 -103 -1383 151 2 

40 131 -91 -1221 151 2 

41 128 -94 -1262 1512 

42 140 -82 -1101 1512 

43 165 -57 -765 1512 

44 95 -127 -1705 1512 

45 144 -78 -1047 1512 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -A1pna <>eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net ) (dpm/100 (dpm/1 00 Act ivity Flag Act ivity Flag Flag Flag 

--~' r-~' 
cm2) cm2) 

46 150 -72 -966 1512 

47 138 -84 -1 128 1512 

48 11 6 -106 -1423 1512 

49 88 -134 -1799 1512 

50 91 - 131 -1758 1512 

51 163 -59 -792 1512 

52 155 -67 -899 151 2 

53 167 -55 -738 1512 

54 139 -83 -1114 1512 

55 115 -107 -1 436 1512 

56 113 -109 -1 463 151 2 

57 150 -72 -966 151 2 

58 161 -61 -819 1512 

59 151 -71 -953 1512 

60 195 -27 -362 151 2 

61 103 -11 9 -1597 151 2 

62 65 -1 57 -2107 1512 

63 95 -1 27 -1705 1512 

64 165 -57 -765 151 2 

65 157 -65 -872 1512 

66 153 -69 -926 1512 

67 137 -85 -1141 1512 

68 121 -101 -1356 1512 

69 126 -96 -1289 1512 

70 154 -68 -913 151 2 

71 183 -39 -523 1512 

72 156 -66 -886 151 2 

73 143 -79 -1060 1512 

74 150 -72 -966 1512 

75 116 -106 -1423 1512 

76 121 -101 -1356 1512 

77 128 -94 -1262 151 2 

78 159 -63 -846 151 2 

79 11 9 -103 -1383 151 2 

80 93 -129 -1732 1512 

81 139 -83 -1114 1512 

82 134 -88 -1181 1512 

83 11 8 -104 -1 396 151 2 

84 129 -93 -1248 151 2 

85 123 -99 -1 329 1512 

86 102 -120 -161 1 151 2 

87 96 -126 -1 691 151 2 

88 82 -140 -1879 1512 

3314-1 101 -121 -1624 151 2 

2 117 -105 -1409 151 2 

3 81 -141 -1893 1512 

4 101 -121 -1 624 1512 

5 158 -64 -859 151 2 

6 126 -96 -1 289 1512 

7 143 -79 -1060 151 2 

8 81 -141 -1893 151 2 

9 83 -139 -1866 1512 

10 137 -85 -11 41 151 2 

11 143 -79 -1060 151 2 

12 105 -117 -1 570 1512 



A1pna t1eta 
Alpha MDA Beta MDA 

Beta (cpm Alpha {cpm Beta (cpm Activity Activity Alpha Beta Alpha EMC Beta EMC 
Field ID Alpha (cpm gross) 

gross) net) net) (dpm/100 (dpm/100 
(dpm/100 (dpm/100 

Activity Flag Activity Flag Flag Flag 
Alpha MDA Flag Beta MDA Flag 

"m?I •mOI 
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 -116 -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 

36 112 -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 

54 119 -103 -1383 1512 

55 86 -136 -1826 1512 

56 95 -127 -1705 1512 

57 99 -123 -1651 1512 

58 124 -98 -1315 1512 

59 124 -98 -1315 1512 

60 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 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -A1pna tsera 
Alpha MDA Beta MDA 

Beta {cpm Alpha {cpm Beta {cpm Activity Activity Alpha Beta Alpha EMC Beta EMC 
Field ID Alpha (cpm gross) 

gross) net) net) (dpm/100 (dpm/100 
(dpm/100 (dpm/100 

Activity Flag Activity Flag Flag Flag 
Alpha MDA Flag Beta MDA Flag 

rm?\ rm?\ 
cm2) cm2) 

68 134 -88 -1181 1512 

69 11 9 -103 -1383 1512 

70 162 -60 -805 1512 

71 143 -79 -1060 1512 

72 11 9 -103 -1383 151 2 

73 125 -97 -1302 1512 

74 121 -101 -1 356 1512 

75 115 -107 -1436 1512 

76 87 -1 35 -1 812 1512 

77 122 -100 -1 342 1512 

78 130 -92 -1 235 151 2 

79 123 -99 -1 329 1512 

80 131 -91 -1221 151 2 

81 122 -100 -1 342 151 2 

82 139 -83 -1114 151 2 

83 131 -91 -1 221 1512 

84 121 -1 01 -1 356 151 2 

85 137 -85 -1141 151 2 

86 112 -110 -1477 1512 

87 143 -79 -1060 1512 

88 113 -109 -1463 1512 

89 98 -1 24 -1 664 1512 

90 121 -101 -1 356 151 2 

91 129 -93 -1248 151 2 

92 136 -86 -11 54 1512 

93 82 -140 -1879 1512 

94 78 -144 -1933 1512 

95 127 -95 -1275 1512 

96 103 -11 9 -1597 1512 

97 80 -142 -1906 151 2 

98 138 -84 -11 28 151 2 

99 11 6 -106 -1423 151 2 

100 180 -42 -564 151 2 

101 156 -66 -886 1512 

102 135 -87 -11 68 151 2 

103 123 -99 -1329 151 2 

104 119 -103 -1 383 1512 

105 147 -75 -1007 151 2 

106 140 -82 -1101 1512 

107 123 -99 -1 329 151 2 

108 170 -52 -698 1512 

109 125 -97 -1302 151 2 

11 0 100 -122 -1 638 1512 

111 147 -75 -1007 1512 

112 150 -72 -966 1512 

11 3 173 -49 -658 1512 

114 124 -98 -1 315 1512 

115 11 6 -106 -1423 151 2 

11 6 133 -89 -11 95 1512 

117 159 -63 -846 1512 

118 126 -96 -1 289 1512 

119 131 -91 -1221 1512 

120 138 -84 -11 28 1512 

121 123 -99 -1 329 151 2 

122 110 -1 12 -1 503 1512 



A1pna tseca 
Alpha MDA Beta MDA 

Beta (cpm Alpha (cpm Beta (cpm Activity Activity Alpha Beta Alpha EMC Beta EMC 
Field ID Alpha (cpm gross) 

gross) net) net) (dpm/100 (dpm/100 
(dpm/100 (dpm/100 

Activity Flag Activity Flag Flag Flag 
Alpha MDA Flag Beta MDA Flag 

•m?I •m?I 
cm2) cm2) 

123 125 -97 -1302 1512 

124 141 -81 -1087 1512 

125 112 -110 -1477 1512 

126 129 -93 -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 -91 -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 -1732 1512 

151 120 -102 -1369 1512 

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 -97 -1302 1512 

166 141 -81 -1087 1512 

167 116 -106 -1423 1512 

168 110 -112 -1503 1512 

169 128 -94 -1262 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 

175 192 -30 -403 1512 

176 156 -66 -886 1512 

177 156 -66 -886 1512 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Alpna 1:1eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

--~' --~' 
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 -97 -1302 1512 

187 51 -171 -2295 1512 

188 129 -93 -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 96 -126 -1691 1512 

196 82 -140 -1879 1512 

197 132 -90 -1208 1512 

198 143 -79 -1060 1512 

199 148 -74 -993 1512 

200 154 -68 -913 1512 

201 150 -72 -966 1512 

202 168 -54 -725 1512 

203 144 -78 -1047 1512 

204 128 -94 -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 



Alpna tie ta 
Alpha MDA Beta MDA 

Beta (cpm Alpha (cpm Beta (cpm Activity Activity Alpha Beta Alpha EMC Beta EMC 
Field ID Alpha (cpm gross) 

gross) net) net) (dpm/100 (dpm/100 
(dpm/100 (dpm/100 

Activity Flag Activity Flag Flag Flag 
Alpha MDA Flag Beta MDA Flag 

'm?\ 'm?\ 
cm2) cm2) 

233 84 -138 -1852 1512 

234 106 -116 -1557 1512 

235 98 -124 -1664 1512 

236 187 -35 -470 1512 

237 154 -68 -913 1512 

238 156 -66 -886 1512 

239 130 -92 -1235 1512 

240 93 -129 -1732 1512 

241 137 -85 -1141 1512 

242 76 -146 -1960 1512 

243 103 -119 -1597 1512 

244 132 -90 -1208 1512 

245 121 -101 -1356 1512 

246 117 -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 

253 93 -129 -1732 1512 

254 129 -93 -1248 1512 

255 122 -100 -1342 1512 

256 107 -115 -1544 1512 

257 103 -119 -1597 1512 

258 154 -68 -913 1512 

259 178 -44 -591 1512 

260 150 -72 -966 1512 

261 97 -125 -1678 1512 

262 101 -121 -1624 1512 

263 124 -98 -1315 1512 

264 99 -123 -1651 1512 

265 105 -117 -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 -98 -1315 1512 

273 123 -99 -1329 1512 

274 115 -107 -1436 1512 

275 144 -78 -1047 1512 

276 148 -74 -993 1512 

277 114 -108 -1450 1512 

278 137 -85 -1141 1512 

279 143 -79 -1060 1512 

280 116 -106 -1423 1512 

281 117 -105 -1409 1512 

282 87 -135 -1812 1512 

283 150 -72 -966 1512 

284 130 -92 -1235 1512 

285 106 -116 -1557 1512 

286 102 -120 -1611 1512 

287 114 -108 -1450 1512 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -A1pna t>eta 
Alpha MDA Beta MDA 

Field ID Alpha (cpm gross) 
Beta (cpm Alpha (cpm Beta (cpm Activity Activity 

(dpm/100 (dpm/100 
Alpha Beta Alpha EMC Beta EMC 

Alpha MDA Flag Beta MDA Flag 
gross) net) net) (dpm/100 (dpm/100 Activity Flag Activity Flag Flag Flag 

rm?\ rm?\ 
cm2) cm2) 

288 86 -136 -1826 1512 

289 98 -124 -1664 1512 

290 95 -127 -1705 1512 

291 92 -130 -1745 1512 

292 120 -102 -1369 1512 

293 61 -161 -2161 1512 

294 81 -141 -1893 1512 

295 103 -119 -1597 1512 

296 143 -79 -1060 1512 

297 136 -86 -1154 1512 

298 98 -124 -1664 1512 

299 107 -115 -1544 1512 

300 128 -94 -1262 1512 

301 175 -47 -631 1512 

302 105 -117 -1570 1512 

303 180 -42 -564 1512 

304 145 -77 -1034 1512 

305 151 -71 -953 1512 

306 120 -102 -1369 1512 

307 96 -126 -1691 1512 

308 117 -105 -1409 1512 

309 95 -127 -1705 1512 

310 83 -139 -1866 1512 

311 123 -99 -1329 1512 

312 140 -82 -1101 1512 

313 139 -83 -1114 1512 

314 150 -72 -966 1512 

315 142 -80 -1074 1512 

316 117 -105 -1409 1512 

317 90 -132 -1772 1512 

318 93 -129 -1732 1512 

319 136 -86 -1154 1512 

320 184 -38 -510 1512 

321 127 -95 -1275 1512 

322 107 -115 -1544 1512 

323 123 -99 -1329 1512 

324 114 -108 -1450 1512 

325 118 -104 -1396 1512 

326 111 -111 -1490 1512 

327 120 -102 -1369 1512 

328 146 -76 -1020 1512 

329 124 -98 -1315 1512 

330 196 -26 -349 1512 

331 143 -79 -1060 1512 

332 174 -48 -644 1512 

333 106 -116 -1557 1512 

334 124 -98 -1315 1512 

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



Stationary Measurement Results 

2005006 Statistical Evaluation of Data Duplicate Analysis 
S-alpha Dup-alpha 

RPO 
RP0>100% Result>BKG Duplicate 

activitv activitv lv=11 lv=11 Anatvsis 
Parameter 

Gross Alpha Gross Beta 
ldnmf100 cm2\ ldnm/100cm2\ 

SU 3313 and 3314 

Mean 1757 

22.9 Standard 
201 n..v;At; n 

04/01 /15 Minimum 1436 
S-beta DusHJeta 

RPO 
RPD>100% Result>BKG Duplicate 

activity activitv (v=1) fv=1l Anatvsis 
SJB Maximum 2107 

N 10 

Net Beta Unshielded 
Alpna ... ,. 

Alpha MDA Beta MOA 

Field ID 
Net Alpha (gross 

(gross 
Shielded Alpha Shielded Beta Unshielded Alpha 

Beta (gross Alpha (cpm net) Beta (cpm net) 
Activity Activity 

(dpm/100 (dpm/100 Alpha Flag Beta Flag 
Alpha EMC Beta EMC Alpha MOA Beta MOA 

counts) 
counts) 

(gross counts) (gross counts) (gross counts) 
counts) 

(dpm/100 (dpm/100 
cm2) cm2) 

Flag Flag Flag Flag 

3314- 335 146 146 146 1960 3 

336 135 135 135 1612 3 

337 137 137 137 1839 3 

338 131 131 131 1758 3 

339 157 157 157 2107 3 

340 130 130 130 1745 3 

341 109 109 109 1463 3 

342 128 128 128 1718 3 

343 107 107 107 1436 3 

344 129 129 129 1732 3 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -Removable Activity Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3313 and 3314 Parameter 
Gross Alpha Gross Beta 

ldoml100 cm21 ldoml100cm21 
S-alpha Dup-alpha 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=1l lv=11 Analvsis 
MARSSIM Class: 2 Mean 22 

SU Area (m2): 23 
Standard 

58 
Deviation 

Date of acauisition: 411/15 Minimum -58 
Smears acquired by 

SJB 
llinitialsl: 

Maximum 94 
S-beta Dup-beta 

RPO 
RPD>100% Result>BKG Duplicate 

activitv activitv lv=11 lv=11 Analvsis 
Date of Measurement: 04102/15 Median 18 
Smears analyzed by 

SJB 
lliniti"l"l· 

N 10 

Smear Smear 
Smear Gross Smear Gross Net Smear Net Smear 

Alpha Beta 

Field ID Smear No. 
Gross Gross 

Count Rate Count Rate (cpm Count Rate Count Rate 
Activity Activity MDAAlpha MDA Beta DCGL Flag DCGL Flag 

Counts Counts 
(cpm alpha) beta) (elm alpha) (elm beta) 

(dpm/100 (dpm/100 (dpm) (dpm) (alpha) (beta) 
(alpha) (beta) cm2 alpha) cm2 beta) 

3314 1 55 55 12 87 240 

3314 2 37 37 -6 -43 240 

3314 3 53 53 10 72 240 

3314 4 46 46 3 22 240 

3314 5 45 45 2 14 240 

3314 6 35 35 -8 -58 240 

3314 7 53 53 10 72 240 

3314 8 56 56 13 94 240 

3314 9 43 43 0 0 240 

3314 10 37 37 -6 -43 240 



Exposure Rate Measurement Results 

Project No.: 2005006 Statistical Evaluation of Data Duplicate Analysis 

Survey Unit No.: SU 3313 and 3314 S-Exp. Rate 
Dup-Exp. 

RPO 
RPD>100% Result>BKG Duplicate 

Rate lv=1\ lv=1\ Analvsis 
Parameter 

Exposure Rate 
luR/hr\ 

MARSSIM Class: 2 Mean #VALUE! 

SU Area (m2): 22.9 
Standard 

#VALUE! 
Deviation 

Date of Measurement: 01/00/00 Minimum #VALUE! 
Data acquired by 
initials\: 

Maximum #VALUE! 

N 1 

Gross Exposure 
Net 

Survey Location Exposure MDA (uR/hr) DCGL Flag MDA Flag 
Rate (uR/hr) 

Rate ll•R/hr\ 
Not collected NA #VALUE! 3 #VALUE! 

- - - - - - - - - - - - - - - - - - -
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RSO,lnc. 

April 9, 2015 

Carol Berger 
IEM 
975 Russell Ave Suite A 
Gaitherburg, MD 20879 

Re: Sample Analysis Results 

Dear Ms. Berger: 

Radiation Service Organization 

240-246-0694 

RSO, Inc. Analytical Laboratory received urine bioassay and wipe tests samples for radioactivity 
analysis as described in your letter of request or chain of custody. 

Samples were analyzed using a Packard Tri-Carb Model 3100 S/N 424558 liquid scintillation 
counter that was calibrated using H-3 and C-14 NIST traceable standards. 

Thank-you for the opportunity to be of service. 

Sincerely, 

~_; ~~ 
Paul Madairy, HP 
RSO, Inc. 

Washington DC (301) 953-2482 www.rsoinc.com Baltimore (410) 792-7444 
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RSO,lnc. 

RSO, Inc. 
Laboratory 
5204 Minnick Road 
Laurel, MD 20707 
Phone - (301) 953-2482 Fax - (301) 498-3017 

Sample Radioanalytical Report 

Radiation Service Organization 

Client: IEM,lnc. 
Address: 975 Russell Ave.Suite A 

Gaithersburg.MD 20879 

Contact: Carol Berger 
Phone: 240-246-0694 

Lab Work Order# 2015-247 

Date Received: 04103/15 Analysis Date: 04/03/15 Report Date: 04/09/15 

Liquid Scintillation Counting 
0-12 keV 12-156 keV 156 - 2000 keV 

Background Sample Count-Rate 13cpm 12cpm 13com 
Nominal Efficiency (com/dpm) H-3 45% C-14 85% HiahE Beta 90% 

Estimated MDA 50dpm 50dpm 50dpm 

Sample# Description Sample Date Net(cpm) (dpm) Net (cpm) (dpm) Net(cpm) (dpm) 

1 Wipe Test 03131/15 3 3 7 8 0 0 
2 Wioe Test 04/01/15 3 5 2 1 1 1 

3 Wipe Test 04/01/15 10 19 2 1 2 2 
4 Wipe Test 04/01/15 25 46 9 5 11 13 

5 WioeTest 04/01/15 16 29 3 0 6 7 
6 Wipe Test 04/01/15 13 24 3 1 3 4 
7 : Wipe Test 04/01/15 9 15 9 9 5 6 
8 

. 
Wipe Test : 04/01/15 16 • 30 5 3 1 1 

9 
. 

WioeTest 04/01/15 
. 

: 25 I 46 8 5 7 8 . 
10 

. 
WioeTest 04/01/15 

. . 29 . 55 9 4 12 15 . . 
I <MDA <MDA <MDA 

Prepared by:? ,.._( ~ 
Signature: Paul Madairy 

Senior Health Physicist 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

Reference NoPage/{of _k_ 

(1) Client Name: Integrated Environmental Management, Inc. 

c #3 3i9 Sob(> XII).. 
(3) Task No. 

(4) Project Manager ~1\I (12) Technical ContacUPhone 'S 1 l l (10) Report to: j E.'r\A. .B 1 \ \ '{ij<jyW-? 
(6) Purchase Order No. l f.tJ\ I 400S O 0 V (13) Carrierrvvaybill No. ~ed. Q,'j.. brf/,,~~ ~ le~-JtJC· ~ 
(11) Required Report Date 'ti 30/1..0\'~ 410,; 4-t..;, 4iP 

ONE CONTAINER PER LINE 
(14) Sample Number (15) Sample (16) Date/Time (17) Container Type (18) Sample Volume (19} Preservative (20) Requested Testing 

Description/Type Collected Program 

0\ i2-'V L<1-v..~ .. ~ 1' 31 /7.0\~ VIA'- ~.eo.ia- /\/otJ€ lsc. H3-tC/U: 
Q"').... ~ ?os '\-- I J,..DIS \ I H3-tCI~ 

o~ ~~cs 't \ 'l.~\~ ' I ~-tQllt 

o4 ?>~ ~c\ 4 \)10\S jJsfCI\ 
oS d.vv- ?o~ '+ l /')..()TS \ ' I 

~+ciq 
o<o Hoot) 4 1,.0 l} .,. .. 

I 

(23) Special Instructions 

(24) Possible Hazard Identification (circle): (25) Sample Disposal (circle): 

~ Flammable Skin Irritant Poison B Unknown Return to Client D~ab Archive ___ months -(26) Turnaround Time Required (circle): (27) QC Level (circle): 

~Rush Ji) 
. 

Ill Project Specific 

(28) Relinquished by: (signature, date, time): Gil..~ 41> /-?..01 c;. 133~~ Received by: (signature, date, time) ~ Kf),~ 'ri'1l%1s floo ~\'ft . 
v v 

Relinquished by: (signature, date, time): Received by: (signature, date. time) 

c-"-· ............ hv· lelftft9 l .. ra n9l6 tlm .. \ · c---: .. n..i hv· /nlnnn•,,r .. ..int- ., __ , 

(See Reverse for Instructions) 

-------------------



-------------------
INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

Reference No. 1 of ...QL_ 
Page 

(1) Client Name: Integrated Environmental Management, Inc. (5) Bill to: )( 

e~tl~,"' 413 ·31~ Babb 'f. IP-

(12) Technical Contact/Phone i 1\ l (10) Report to: \E,.Yv\ 8,l\ 'H-t~ 
(13) Carrier/Waybill No. \:ed. 'l'/.. \,r t ~\) "'c>-.~ Q Je\'v'\- l('/L • ~ 

(~pq) ti-3 7<> I 
ONE CONTAINER PER LINE 

(14) Sample Number (15) Sample (16i Date/Time (17) Container Type (18) Sample Volume (19) Preservative (20) Requested Testing 
Description/Type Collected Program 

rft ~~en.-- 4 I lt()I~ YlAl ~eo..r Notte LSC t/'$tCl4 

o~ ~ ?o..,_ 4 il'loiS ' H3KN 
o~ &/W\ ~ '~ / 2.olS I J1>fCf4 ( ._ 

10 W~e ~(\~~ t. .. ' ,· /1.Ql!J- ~ .. ~ -y H 3r<.N 
/ - / / / I I / 
/ I / / / / 

. 
/ 

(23) Special Instructions 

(24) Possible Hazard Identification (circle): (25) Sample Disposal (circle): 

~d ~ 
Flammable Skin Irritant Poison B Unknown Return to Client p sposl!J.hy Lab Archive __ months 

(26) Turnaround Time Required (circle): (27) QC Level (circle) : 

~ Rush rt)n Ill Project Specific 
f 

(28) Relinquished by: (signature, date, time): ~ \MY\i.(.O 4/1/1.0JS 13'30 rr;!. Receivedby: (signature, date,lime) ~~ if / ~l 'to 1'1 llDO hrti. 
l I 

Relinquished by: (signature, date, time): Received by: (signature, date, time) 

CaU~ft"l~hari ho • '• •-••"ora tfal" tl-a\o - h\J ' 1~:~~~1.,,., ti~•- t:-al 
t 

(See Reverse for Instructions) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I T•1<r-t":~.:'~:!..,"':,-"'· ,,.. 
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Figure 1 - Room 301 

Figure 3 - Room 304 Hood 

Figure 5 - Room 305 

REPRESENTATIVE PHOTOS 

Figure 2 - Room 302 

Figure 4 - Room 304 

Figure 6 - Bay Area 
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Figure 7 - Building 3 Figure 8 - RV Laurentian Laboratory 
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