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1 INTRODUCTION 

The Great Lakes Environmental Research Laboratory, located at 2205 Commonwealth Blvd, Ann 
Arbor, Michigan (hereinafter referred to as GLERL) is named as a radiologically restricted area on 
License No. 2 1 - 16544-01, issued to the U. S. Department of Commerce/NOAA by the U. S. Nuclear 
Regulatory Commission. At the GLERL, there are nineteen laboratories, two environmental 
chambers, one storage room and one waste storage building (hereinafter referred to as 
labs/laboratories) that were authorized to use the radioactive materials listed on License No. 21- 
16544-0 1, the selection of which was dictated by the type of study being performed. Radioactivity 
use was thus limited to selected laboratories.’ 

In order to remove the GLERL from the listing ofrestricted areas on License No. 2 1-16544.01, the 
Department of Commerce/NOAA radiation safety staff must demonstrate that there are no 
radiological issues of concern therein. To that end, BMT Entech, Inc. (Entech) was contracted to 
perfonddocument a final status survey demonstrating that the labs may be released for unrestricted 
use (Le., without regard for their radiological constituents). Entech subcontracted Integrated 
Environmental Management, Inc. (IEM) to assist in this task? 

The on-site portion of the project was completed between June I8 and June 28 ,2007, followed by 
the preparation of this report. Included herein is a description of the site, a review of the history of 
radiological operations in the laboratories and recent radiological conditions, an overview of the 
project and its objectives, a description ofthe procedures followed, a listing of all data acquired from 
the site, and a statement in regard to the release status of the GLERL. Representatives of the 
GLERL were given an opportunity to review and comment on a draft before the publication of this 
Final Status Survey Report. 

‘ For example, radioactive polonium 209 and radium 226 were only used in Laboratories 305 and 406 and stored in 
Room 400 and the Waste Storage Building. 

* 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 termslconditions of  the GLERL license. 

@BMT Entech 
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2 HISTORICAL ASSESSMENT 

2.1 Facility History 
The GLERL, located at 2205 Commonwealth Boulevard in Ann Arbor, Michigan, has been 
operating in that location since 1987. The laboratory provides environmental and ecosystem 
research in support of the Great Lakes and coastal marine environments. It is currently licensed to 
use radioactive materials by the USNRC for the performance of a variety of fate and transport 
studies.’ The work with radioactive materials at the site has ceased and the GLERL wishes to 
release the building from the listing of restricted areas on License No. 21-16544-01. 

2.2 Facility Description 
The GLERL consists of offices and laboratories in a single-floor, brick building with a total area of 
approximately 29,000 square feet. Nineteen laboratories and the storage room have been designated 
as restricted areas where licensed radioactive materials were used (approximately 4,600 square feet) 
and are thus subject to the final status survey. They are located in the center of the building, 
separated by six hallways. In addition, there are two walk in environmental chambers, rooms SOIA 
and 801B, and the waste storage building outside the main building. A list of specific rooms is 
provided in Table 6.1 and Figure 7.1 is a floor plan of the building. 

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 treatment works (POTW). Nine of the laboratories have bench 
hoods, each of which is equipped with a ventilation fan with airborne discharge to the roof of the 
building. 

b 

2.3 Source Term 
The GLERL was licensed to use a variety of radioactive materials in an unsealed form. However, 
not all of those listed on the license were ever present at the site, and many exhibited radiological 
half lives of less than 120 days, meaning they have long-since decayed. As such, they were not 
considered in the performance of the final status survey.4 Table 6.2 contains the source term 
applicable to the survey effort. 

Over the years, each laboratory was authorized to use any of the isotopes listed on the applicable 
amendment ofthe license, the selection orwhich was dictated by the type of study being performed. 
Therefore, the radioactivity usage in each laboratory is known. For example, Polonium-209 and 
Radium-226 were only used in Laboratories 305 and 406, and stored in Room 400 and the Waste 

’ US Nuclear Regulatory Commission, Radioactive Materials License 21-16544-01, Docket 030.1 1209, expires on 
August 31,2014. 

‘ 
Determination ofRadiological Criteria, Appendix B, NUREG 1757, Volume 2, Rev I ,  September, 2006. 

U.S. Nuclear Regulatory Commission, Consolidated Decommissioning Guidance Characterization, Survq‘, and 

v 

‘@=FAT Enlech 
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Storage Building. The GLERL was licensed to use Polonium-210 but did not receive the isotope 
as a unique s t o ~ k . ~  Carbon-14 and Hydrogen-3 (tritium) had the most common use in the 
laboratories. 

- 

During the development of the survey plan, the manifest for the most recent waste shipment on May 
9, 2007 was reviewed. According to the RSO, radioactive waste generated during licensed 
operations was collected within the respective laboratories, packaged into approved shipping 
containers and transferred to a waste storage building pending disposaL6 

2.4 Results of Previous Surveys 
Routine wipe tests and direct radiation surveys were performed by GLERL on selected surfaces in 
each laboratory as required by their license. The frequency of surveys vaned according to the type 
of experiment in process, but were generally performed under the direction of the authorized user 
on a weekly or monthly basis. The laboratories listed in Table 6.1 were surveyed by the RSO or 
Assistant RSO on a monthly, quarterly, or biannual basis.’ 

The action levels for the historical surveys were essentially “3 times background. If any survey 
results exceeded this level, the residual radioactivity was removed and the area re-surveyed before 
the routine surveillance in that area was deemed complete. The Radiation Safety Officer’s records, 
maintained over the history of the license, do not contain evidence of significant spills or otherwise 
large release of radioactive material on the floor of any laboratory or into the sewer. 

A radiation survey of each laboratory and adjacent hallway, performed by GLERL staff on 
December 16, 2006, shows there was no removable gross beta activity on any surfaces above a 
detection limit of less than 10 dpm/100cm2. Direct scans for alpha and beta radiation, performed 
by GLERL using a calibrated, gas flow proportional counter with a sensitive area of approximately 
100 cm’, again reveals the presence of no detectable fixed activity above a detection level of about 
33 disintegrations per minute per 100 square centimeter (dpm/100cm2) for beta radiation or 98 
dpm/100cm2 for alpha radiation for a scan rate of approximately two inches per second.K 

b 

’ Conversation between Kim Kulpanowski (GLERL RSO) and Bill Thomas ( E M ) ,  June 4,2007 

No evidence of packaged waste staged for disposal was noted during the on-site portion of this effort other than that 
previously identified by the RSO prior to the field team mobilizing to the site. The waste consisted of a container of 
laboratory grade uranyl acetate, acontainerofPo-209 labeled filter paper, andsome Cesium-I 37-bearing paper contained 
within lead pigs. The paper was removed from the pigs-which were subsequently resurveyed and released by the HP 
Technician-and packaged along with the Po-209 filter paper and uranyl acetate for disposal. The package was picked 
up for disposal on July 16,2007. 

’ Conversation between Kim Kulpanowski (GLERL RSO) and Bill Thomas ( E M ) ,  June 4,2007 

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

@BMT Entech 
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3 APPROACH 

3.1 Project Organization 
For this work, Mr. R. Alan Duff, RRPT, of IEM's Tennessee office, served as the Project Manager 
and coordinated the field and final status survey efforts. Mr. Jeffrey W. Sumlin, RRPT, also of 
IEM's Tennessee office, was the on-site Heath Physics (HP) Technician and was responsible for 
data acquisition and the preparation of this report. Mr. Bill R. Thomas, CHP, CIH of IEM's Ohio 
office served as the Project CHP and was responsible for the technical requirements associated with 
the project. Two GLERL survey technicians assisted with the on-site survey effort under the 
direction ofMr. Sumlin. Appendix 8.1 contains the qualifications ofMr. Thomas, Mr. Duff and Mr. 
Sumlin. 

3.2 Survey Planning 
In advance of mobilizing to the site, a survey plan was prepared and submitted to the Department 
of CommerceNOAA RSO for review/approval? Included in the plan were data quality objectives, 
instrumentation requirements, survey unit classification, data acquisition procedures and quality 
control and reporting requirements. Additional detail on the remaining subsections of this Chapter 
can be found in the survey plan. 

3.3 Release Criteria 
The USNRC has established criteria for ensuring that facilities and property that were used for 
licensed operations present negligible radiological risk to people and the environment once licensed 
operations cease. The radiation dose limit that the USNRC believes presents negligible risk is 
published in Title IO, Code of Federal Regulations, Part 20.1402: 

"Decommissioning with license termination shall be limited to sites 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 criticalgroup that does not exceedtwenty-jve milliremperyear (25 mremlyr). including 
that from groundwater sources of drinking water, and the residual radioactivity has been 
reduced to levels that are as low as reasonably achievable (ALARA) ... " 

The level of residual radioactivity permissible on a building surface at the GLERL that would ensure 
compliance with USNRC's radiation dose objective is designated as the derived concentration 
guideline level (DCGL) as defined in MARSSIM.'' 

Integrated Environmental Management, Inc., Report No. 2005006/G-3344 (Rev. O),"Final Status Survey and Sampling 
Plan for the Great Lakes Environmental Research Laboratory", June 13,2007. 

lo U.S. Nuclear Regulatory Commission, Mulfi-agency Radiation SurveyandSitefnvesfigati~n Manual, NUREG- 1575, 
Revision I ,  August, 2000. 

@BMT Enlech w 
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For the purpose of this survey effort, the DCGLs were conservatively set to the screening values 
presented inTable H.l ofNUREG-1757,Volume 2 andTable 5.19 ofNUREG-5512,Volume 3.”.’* 
These screening values were established by the USNRC based on an exposure assessment of less 
than 25 millirem per year to the critical population for the 1,000-year period after release for 
unrestricted use. Assumptions designed to maximize the resulting dose were used as input to the 
assessment. 

Table 6.2 contains the DCGLs applicable to the GLERL. For the on-site effort, the data acquired 
were compared to the lowest applicable DCGL shown in the table. As such, the following are the 
gross activity release criteria applicable to this survey effort: 

Gross beta - 7,100 dpnd100 cm2 (DCGL for Cobalt-60); and 

Gross alpha - 1,120 d p d l 0 0  cm2 ( DCGL for Radium-226).” 

3.4 Data Quality Objectives 
The objective of the final status survey was to release the laboratories at the GLERL in accordance 
with guidance established by the USNRC and MARSSIM. This objective was accomplished in 
general by: 

Selecting the appropriate instrumentation to adequately detect the radionuclides of 
concern; 

Establishing proper count times and measurement methods to verify that the release 
criteria are met; 

Performing surveys to verify the radiological status of the facility; 

Verifying that personnel exposure from residual contamination will not exceed 25 
mrendyear based on the future use of the facility; and 

Evaluating the data to ensure that sufficient information is collected to release the 
rooms for unrestricted use. 

” U.S. Nuclear Regulatory Commission, Consolidated Decommissioning Guidance Characterization, Survey. and 
Determination ofRadioIogica1 Criteria, Table H.l, NUREG 1757, Volume 2, Rev I ,  September, 2006. 

US. Nuclear Regulatory Commission, Residual Radioactive Contamination From Decommissioning - Parameter 
Analysis, Table 5.19, NUREG 5512, Volume 3, Draft, October, 1999. 

” Naturally-occurring radioactive materials, specifically Polonium-209 and Radium-226 were used at the GLERL. 
Radium-226 was selected as the limiting DCGL for gross alpha radiation measurements. 

‘@BMT Enlech 
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In order to ensure the laboratory surfaces meet the applicable release criteria to a reasonable degree 
of scientific certainty, the following statistical procedures were implemented, with details on each 
provided in Chapter 5 of the survey plan: 

Impacted areas were classified by contamination potential as Class 2 or Class 3 
areas based on use history and contamination probability. Survey unit boundaries 
were specified based on common history. 

Statistical testing was based on the null hypothesis, which states that the residual 
radioactivity in the survey unit exceeds the site dose criterion. 

The upper bound of the gray region (UBGR) was defined as the DCGL, and the 
lower bound of the gray region (LBGR) was set at 0.4 x DCGL.I4 

The Type I decision error was defined as the probability ofpassing a survey unit that 
should fail. The Type I1 decision error was defined as the probability of failing a 
survey that should pass. Probability limits of 0.05 were assigned for both decision 
errors. 

The standard deviation was estimated as 0.2 x DCGL. 

The relative shift was set at greater than 1.5. 

The detection sensitivity for all measurement techniques (scan, direct measurements 
and sample analysis) was normally less than or equal to 75 percent of the DCGL. 

3.5 Instrumentation 
The radiation detection instrumentation used for this effort was selected and operated according to 
the type of analysis being performed, and to ensure sensitivities sufficient to detect the identified 
radionuclides at the minimum detection requirements. Table 6.3 is a list of the instrument types that 
were used for the GLERL final status survey, along with the types of radiations they detect, and the 
necessary calibration sources. 

The instrument detection limits are dependent upon count times, geometry, sample size, detector 
efficiency, background, scanning rate and the efficiency of the surveyor.” Nominal detection 
sensitivities were calculated using the guidance in NUREG 1507 and shown in the following 

“ The gray region of a population distribution is the range of possible values for which the consequences of decision 
errors are relatively minor. 

l5 

Insfrumenfs/or Various Contaminanls and Field Conditions, NUREGICR-1507, December, 1997. 
U.S. Nuclear Regulatory Commission, Minimum Defecfable Concentrafions with Typical Radiafion Survey 
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subsections, and are summarized in Table 6.4. 
methodologies. 

3.5.1 A lphaeta  Direct Measurements 
The equation used to calculate the minimum detectable activity for direct measurements of alpha 
and beta radiation is: 

The following subsections give the calculation 

MDA = ‘’ 
A E X  - 

100 

where MDA = Minimum detectable activity (dpm/100cm2), Rb = Background count rate (cpm), t, 
= Background count time (minutes), t, = Sample count time (minutes), A =Detector area (cm’), and 
E = Detector efficiency (counts/disintegration). 

3.5.2 AIphdBeta Scans 
The equation used for calculating the MDA for alpha and beta scans (MDA,,..,) is: 

I MDA, = 
A E, x Es x 6 x - 

100 

where MDA = Minimum detectable activity (dpm/100cm2), d’ = Decision error taken from 
Attachment 2. (Assumed to be 3.28 for a =0.05 and p=0.95), I = Observation counting interval 
(detector width divided by the scan speed), b, = Background count per observation interval, E, = 

Detector efficiency, E, = Surface efticiency (assumed to be 25% for alpha and beta contamination 
on concrete), p = Surveyor efficiency (Assumed to be 50%), and A = Detector area ( ~ m * ) . ’ ~ , ~ ’  

3.6 Survey Unit Classification 
The G L E E  was divided into discrete survey units with a specific size and shape for which separate 
decisions relative to the DCGL could be made. Impacted areas were those with a potential ofbeing 
contaminated ( i t . ,  the designated laboratories). Non-impacted areas were those that did not have 
a potential for being contaminated and were not addressed fkrther in the survey effort. 

l6 SO-7503 recommends using a surface efficiency based on the type ofradiation and radiation energy in the absence 
of experimentally derived values. A surface efficiency of 0.25 is recommended for alpha radiation and beta radiation 
with a maximum beta energy between 150 keV and 400 keV. 

I’ International Organization for Standardization (KO), Evaluafion of Surjbce Contamination, I S 0  7503, 1988. 
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Survey units were classified as Class 1,2, or 3. In general, a Class 1 survey unit is an impacted area 
where there are expected to be locations with concentrations of residual radioactivity that exceed 
the DCGL. A Class 2 survey unit is an impacted area, less than 1,000 square meters, where there 
are expected to be locations with concentrations of residual radioactivity detectable above 
background levels, but that do not exceed the DCGL. A Class 3 survey unit is an impacted areas 
where there are no expected locations with concentrations ofresidual radioactivity detectable above 
background. 

3.6.1 Class 1 Survey Unit 
No laboratories or rooms at the GLERL were classified as a Class I survey unit for the purposes of 
this survey effort. There are no recorded incidents of significant spills or releases of radioactive 
materials over the history of the license, and routine surveillance indicated no building surfaces that 
exceeded the DCGLs specified in Table 6.2. The radiation surveys previously performed by the 
RSO indicated that the surfaces are not likely to exceed the DCGLs. 

3.6.2 Class 2 Survey Unit 
Three laboratories and the waste storage building were classified as a Class 2 survey unit. Rooms 
305 and 406 are known to have been used for experiments using Polonium-209 and Radium-226, 
both decaying by alpha emission. The previous surveys performed by the RSO and the authorized 
users focused on the presence of betdgamma isotopes and consequently the detection limit for the 
alpha surveys was not established. While no area is known to be impacted in excess of the DCGLs, 
these rooms and the waste storage building were surveyed pursuant to the requirements for a Class 
2 survey unit. The walls in these rooms to a height of two (2) meters from the floor, and all 
overhead areas, were classified as a Class 3 survey unit. 

3.6.3 Class 3 Survey Unit 
All other laboratories listed in Table 6.1 were classified as Class 3. The hallways adjacent to each 
of these rooms were also surveyed as required for a Class 3 survey unit, as was the walkway in 
Room 801 that leads from the building to the outside door ofthe building. This walkway was used 
to move drums of radioactive waste to the waste storage building, located outside of the facility. 

3.7 Survey Procedures 
The final status survey of the rooms consisted of beta scans, fixed beta measurements (and alpha 
measurements where applicable), smears for liquid scintillation analysis, and smears for gross 
alphaheta counting. They were performed as described in the following subsections. 

3.7. I Surface Scans 
For Class 2 survey units, beta scans were performed over approximately 50% of the accessible 
building surfaces using proportional counters, equivalent to a Ludlum Model 43-68, while listening 
to the audible output of the instrument. The detector was maintained at a distance of one ( I )  
centimeter from the surface or less, depending on surface conditions. Scan speeds were established 
such that contamination at levels of approximately 50% of the applicable release criterion were 
detectable. 

@BMT Enlech 
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For Class 3 survey units, beta scans were performed for more than 10 percent of the surface area. 
Those areas with the highest potential for elevated residual radioactivity, based on professional 
judgement, were selected for scanning. The results for the surface scans are provided in Table 6.8 
and Table 6.10. 

3.7.2 Direct Alpha/Beta Measurements 
Direct alphaheta measurements were made on the structural surfaces of each survey unit. Direct 
measurements were also performed on the bench tops and cabinets in the rooms. Measurements 
were conducted by integrating the total counts over a count time of two minutes, necessaty to attain 
appropriate detection levels. The instrument-specific background was subtracted and the activity 
in units of dpm/100cm2 was calculated. Measurements were made at the nodes of the grids, using 
a square grid pattern. The number ofmeasurements and spacing were as outlined in the survey plan, 
with results shown in Tables 6.5 of this report. 

3.7.3 Removable Activity Measurements 
Smears for removable radioactivity were collected at each direct measurement location and analyzed 
for beta radiation by liquid scintillation counting. The results, reported in units ofdpm/100cm2, are 
shown in Tables 6.6,6.7 and 6.9. 

3.7.4 Measurement Grid Spacing 
Grids were established for the purpose of referencing locations of measurements and sampling, 
relative to structural andor site features. The grid spacing for the measurement and samples was 
determined assuming a square grid pattern as follows: 

where L = grid spacing, A = Survey unit area (square meters), and N = the number of measurements. 

The starting point for the survey was established for each survey unit by selecting a reference point 
for the survey unit such as the comer ofthe room. A random number generator was used to provide 
a random number between 0 and 1 for an initial offset from the reference point in both the x and y 
coordinates. The random number pair was multiplied by the calculated grid spacing providing the 
offset from the reference point for the first grid location. The one-meter square grid dimensions (one 
meter by one meter) were described in the survey plan. 

3.8 On-site Activities 
The field team mobilized to the site on June 18,2007. Appendix 8.2 contains a copy of the Field 
Activity Daily Log maintained by the HP Technician. After the necessary training and health safety 
provisions required in the survey plan were completed, the surveys commenced. Appendix 8.3 
contains the instrument records (i.e., calibration certificates and daily checks). 
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Each room was cleared of all loose equipment and materials to the maximum extent possible prior 
to the start of the surveys. The background and detector response to a known quantity of radiation 
was documented each day before the instrument was used. For each laboratory, the HP Technician 
developed a data package of results for both direct measurements and removable radioactivity. 
Completion and review signature blocks in the data packages were used to track the progress of the 
radiation survey. 

Once all of the data were acquired, they were compared to the release criteria shown in Section 3.3, 
above. The field team demobilized on June 28.2007. 

'@BMT Enlech 
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Once the surveys were complete, data were reviewed to ensure they were acquired pursuant to the 
provisions of the survey plan. The following requirements were confirmed 

. The instruments used to collect the data were capable of detecting the radiation of 
interest at or below the DCGL, 

The calibration status ofthe instruments used to collect the data was less than twelve 
months o l d  

. 

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

The MDAs and assumptions to develop them are appropriate for the instruments and 
the survey methods used to collect the data; 

. The final survey data set consisted of qualified measurement results that were 
representative of the current facility status and collected as prescribed in the survey 
plan; and 

The data were properly recorded 

No discrepancies were identified during data review, thus the data set was deemed valid by both the 
Project Manager and the Project CHP. 

Appendix 8.4 contains the Radiation Survey Forms for each of the rooms identified in Table 6. I .  
The data points are summarized in Tables 6.5 through 6.10. These show that the residual 
radioactivity in all ofthe rooms/areas is not distinguishable from background and, in all cases, below 
the applicable release criteria. 
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5 SUMMARY AND CONCLUSIONS 

All survey data collected during the on-site portion ofthis effort were validated and compared to the 
following release criteria: 

Gross beta - 7,100 d p d 1 0 0  cm2 (based on the limiting DCGL for Cobalt-60); and 

Gross alpha - 1,120 d p d 1 0 0  cm2 (based on the limiting DCGL for Radium-226). 

It is appropriate to assume that a given survey unit or room met the requirements for release for 
unrestricted use provided ( I )  an adequate number of measurements were made; and (2) no 
measurements exceeded these criteria. 

The data shown on the Radiation Survey Forms (Appendix 8.4) and measurement records (Tables 
6.5 through 6.10) generated during the performance of the final status surveys demonstrate that 
residual radioactivity within the GLERL. is not only below the release criteria, it is not 
distinguishable from that in the natural background. To a reasonable degree of scientific certainty, 
the GLERL. may thus be released for unrestricted use (i.e., for any purpose without regard for 
radiological concerns). 
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Table 6.1 -Listing of Rooms Subject to Survey 
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Antimony- I25 

Cadmium- I09 

Calcium-45 

Carbon-I4 

Cerium-I44 

Table 6.2 - Source Term and Derived Concentration Guideline Levels 

beta 303 4.4~10’ 

beta I26 I .  I x I05 

beta 257 2 . 8 ~  I Ob 

beta I56 3.7~10‘ 

beta 319 4.3~10‘ 

Cesium- 134 

Cesium- 137 

Chlorine-36 

beta 658 I .3x104 

beta 514 2.8~10‘ 

beta 710 5 . 0 ~  10’ 

Cobalt-60 1 318 1 7.1xlO’ beta 

Hydroaen-3 beta 18 I .2x100 

Iodine- I29 

US. Nuclear Regulatoly Commission, Consolidated Decommissioning Guidance Characterization, Survq, and 
Delerminalion ofRadiological Criteria, Table H.l ,  NUREG 1757, Volume 2, Rev I ,  September, 2006. 

’’ US. Nuclear Regulatory Commission, Residual Radioactive Conlaminalion From Decommissioning - Parameter 
Analysis, Table 5.19, NUREG 5512, Volume 3, Draft, October, 1999. 

beta I54 3.5~10‘ 

Iron-55 beta I 23 I 4 . 5 ~ 1 0 ~  

Manganese-54 

Polonium-209 

Polonium-2 I O  

beta 542 3.2~10‘ 

alpha 4,883 2 . 5 ~  IO’ 

alpha 5.304 2.5~10’ 

Radium-226 alpha 4,784 I .  1x1 0’ 1 
Silver- I O h  beta 53 I I .ox104 

Sodium-22 positron 545 9.5~10’ 

Zinc-65 I beta 1,352 4 . 8 ~ 1 0 ~  



US DEPARTMENT OF COMMERCEA'OAA 
"Final Status Survey Report for the Great Lakes Environmental Research Laboratory" 

August 2,2001 

Page 16 

Table 6.3 - Survey Instrument Descriptions 

Make 

Ludlum 

Ludlum 

Packard 

RateMeter Detector Deteetor R.dt.tlon cdibntton 
Model Model Deteeted'o 8auIce 

Alpha, 

43-68 Proportional Beta, "Vh, WTc Gas flow 1-5 Mev 2224 

65-1,450 Kev 

Alpha, 
Gas flow 1-6 Mev 

239-lF proportional Beta, i3Vh,"Tc 2224 

65-1,450 Kev 

and 'H Liquid Beta, 
scintillation 5-1,500 Kev NA NA 

Une 

Direct beta 
surveys; 
Beta scan 
on solid 
surfaces 

Beta scan 
on solid 
surfaces 

Wipe test 
analysis 

'" 
lnsfrumenfsfor Yarious Conlaminanfs and Field Conditions, NUREGKXI507, December, 1997. 

U S .  Nuclear Regulatory Commission, Minimum Deferfable Concenfrafions wifh Typical Radiafion Survey 
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Table 6.4 - Survey Instrument Detection Limits 

2.2+0.6 cpm a I I 900 1,200 175.5+9.8 cpm pu 0 . 1 6 ~  
Concrete 0.23 Ov . .  

2.8i1.2 cpm a 
22M8.2 cpm py 

Floor Tile 
3.4i1.8 cpm a 

Liquid Scintillation 

( I )  Average of the beg 
(2) Average of the daily eficiencies over the course of the survey effort. 

I 1,100 I 400 516.2+28.4 cpm py 0.10a 
Concrete 1 0.26 Pu 

I I I 3.M0.5 cpm a 
596.3*6 cprn pq 

I 2  dpm "C 
18dpm'H 

n.a. 0.70 "C 
0.55 'H 8 cpm 

ing of shift and end of shift values over the course of the survev effort. 
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Table 6.5 - Stationary (Static) Count Results 

38.31199 -3.2157 

505A 

11 501 I 5 I 4 I 40.11196 I -0.9186 I -4.1186 II 

5 4 38.31199 -3.2162 -3.2164 

507 3 I 4 40. I / I  96 I -0.91-31 -0.91-35 

604 6 

11 511 I 8 I 4 I 38.31199 I -3.2162 I -3.2159 II 

4 38.31199 0.0175 -2.2168 11 606 1 6 6 38.31199 0.0179 0.0173 

11 600 I 6 I 4 1 38.31199 I -3.2170 I 0.0168 II 

I 
I 602 1 5 1 4 1 38.31199 1 0.01158 I -2.2162 I 

608 

801 

801A 

4 4 40.11196 -0.9175 -4.1179 

5 NIA 57.81221 2.2142 NIA 

5 4 39.91204 -0.91-17.6 -0.91-8.8 

80lB 1 39.91204 -0.9155 -4.1120 5 4 
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Room 
Number’ 

Waste 

Hlghcdst.tk Hzghcd S b l h  - 
Wdl 

- Nnmber N m k  MDA 
sbnc St.tic dpm/lOO cm’ 

C m h  Connb 
Flwr Wdl 

plom 
(-1 dp&W CUI’ dpmnood 

(-1 (-1 
15 8 58 51218 00141 0 0156 
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Table 6.6 - Removable (Gross Alphameta) contamination Results 

9 6 0.711 1.8 2.119.9 

I - Survey results for the counter tops in the rooms were all below the applicable DCGL. See Appendix 8.4 for results. 
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Room Number 

305 

Table 6.7 - Removable Contamination Results for Sinks and Fume Hoods 

Smeubll l t  M C  Smeu b d t  

(CrlBr) (H-3K-14) 
Loutlon d p d 0 0  cd dpmnoocd 

sink trap - I  .81-1.5 2.4910.0 

305 hood drain -1.81-7.2 0.011.37 11 305 I hood exhaust -0.81-15.1 0.110.0 I 
307 

307 

307 

307 

11 309 I hoodexhaust I NIA I 0.010.0 II 

sink trap NIA 1.4612.95 

north hood drain NIA 0.011.38 

north hood NIA 0.010.0 
exhaust 

west hood drain NIA 0.010.0 

307 

309 

11 408 I sinktrau I NIA I 4.4511.56 II 

west hood NIA 0.011.13 
exhaust 

lei? sink traD NIA 0.8810.49 

309 right sink trap 

11 408 I hoodexhaust I NIA I 1.0213.22 II 

NIA 3.6910.0 1 11 309 I hooddrain I NIA 5.1912.67 I 

II 5 0 5 ~  I sinktrao I NIA I 0.010.45 II 

505 

505 

505 

11 507 I lei? sink trap I NIA 1 1.5812.97 II 

lei? sink trap NIA 1.7812.0 

right sink trap NIA I ,4614. I9 

hood drain NIA 0.010.67 

507 right sink trap 

@EMT Enlech 
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507 hood exhaust N / A  1. I6/1.98 

509 sink trap NIA 0.010.0 

51 I lei? sink trap NIA I S10.0 

51 I right sink trap NIA 2.2210.34 

511 hood drain NIA 0.0710.9 

511 1 hwdexhaust 1 ~~ NIA I 1 S6lO.O 

511A left sink trap NIA 3.1810.0 

5 1  I A  right sink trap NIA 3.5410.0 

600 lei? sink trap NIA 0.010.0 

600 right sink trap NIA 3.3 Ill .68 

600 hood drain NIA 0.010.0 

600 hood exhaust NIA 0.011 .I2 11 604 1 sink trap NIA 0.7910.0 

606 sink trap NIA 0.012.23 11 606 I hooddrain I NIA 0.010.0 

I 606 I hoodexhaust I NIA I 2.1710.0 

lei? sink trap NIA 4.1910.0 

608 right sink trap NIA I 0.013.13 
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Table 6.8 - Scan Results (Hand-held Instruments) 

309 

311 

400 

406 

408 

2 2 72514437 -291-1 14 -291-465 

I 2 84714426 -381- I30 -381217 

2 4 117815017 floor -7311585 -391220 
85814512 wall 

5 I O  85814512 -391-1 50 -391-150 

1 2 84714426 -381-478 -381-478 

410 1 2 84714426 -381-130 -381-130 

505 

505A 

507 

I 2 689145 12 -251-159 -251-1 59 

I I 689145 12 -251-159 -251-159 

I 2 72514437 -291-1 14 -291- 1 14 

509 I I 72514437 -291-1 14 -291-465 

11 SOIA I i I I I 73214625 I -291-590 I -291-590 

I 1 73214625 -291-238 -291-238 

@WvlT Enlech 

I 2 689145 I 2  -251-5 I I -251-1 59 

602 

604 

606 

I 2 689145 12 -251-159 -251-1 59 

I 2 689145 12 -251-159 -251-159 

2 2 68914512 -251-159 -251-159 

608 2 2 72514437 -291-1 14 -29/-114 

8018 3 I 73214625 -291-238 -291-238 
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1 - Survey results for the counter tops in the rooms were all below the applicable DCGL. See Appendix 8.4 for results. 
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801A 

8016 

Waste 
Building 

Table 6.9 - Removable (Liquid Scintillation) Contamination Results 

5 4 0.0/3.55 I .88/3.19 

5 4 0.7110.37 2.5910.0 

15 8 0.011.85 0.010.64 

‘@BMT Entech 



US DEPARTMENT OF COMMERCENOAA 
“Final Status Survey Report for the Great Lakes Environmental Research Laboratory” 

August 2,2007 

I - Survey results for the counter tops in the rooms were all below the applicable DCGL. See Appendix 8.4 for results. 
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305 

307 

309 

Table 6.10 - Scan Results (Floor Monitor) 

NUIUk BanntagMDA F4&Jt8-- - (./Br) 
O b N d  dpm/lOOem~ dpm/lOOd 

I I  25311369 -271.416 

I I  22411223 -241-344 

14 22411223 -241-244 

400 I I  233114 I3 -27115 11 406 I I  35811281 -621-208 I 
11 410 I 6 I 20611203 I -201-245 II 

501 

505 

505A 

6 22411223 -241-414 

6 21011210 -221-385 

2 210/1210 -221-385 

51 I 6 

11 509 I 3 I 22411223 I -241-555 II 
2 I Oil 2 I 0 -221-385 

600 

602 

604 

7 21011210 -221-455 

4 21011210 -221-525 

4 21011210 -221-525 

801A 4 

11 608 I 6 I 22411223 I -241-414 II 

21 611 221 -231-692 

II 801 I 9 I 22411307 I -261-200 

Waste Building IO 23311268 -271-331 

Corridors 

@BMT Enlech 
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7 FIGURES 

‘@BMT Enfecti 



U
S 

D
EP

A
R

TM
EN

T 
O

F 
C

O
M

M
ER

C
EM

O
A

A
 

“F
in

al
 S

ta
tu

s 
Su

rv
ey

 R
ep

or
t f

or
 th

e 
G

re
at

 L
ak

es
 E

nv
ir

on
m

en
ta

l R
es

ea
rc

h 
La

bo
ra

to
ry

” 
A

ug
us

t 2
,2

00
7 

Pa
ge

 2
9 

Fi
gu

re
 7

.1
 - B

ui
ld

in
g 

Fl
oo

r 
Pl

an
 

L
I

 

‘@
B

M
T

 
E

nl
ec

h 



US DEPARTMENT OF COMMERCEMOAA 
“Final Status Survey Report for the Great Lakes Environmental Research Laboratory” 

August 2,2007 

8 APPENDICES 

@BMT Enlech 



US DEPARTMENT OF COMMERCEmOAA 
"Final Ststus Survey Report for the Great Lakes Environmental Research Laboratory" 

August 2,2007 

Appendix 8.1 - QualiRcations of Project Personnel 
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R. Alan Duff - Project Manager 

Professional Qualifications 
Mr. Duff has over 27 years of experience in nuclear and hazardous materials project 
management, design support, surveillance, operational health physics, training, and 
decommissioning activities. He has prepared numerous plans, procedures, and license 
documents for U. S. Department of Energy facilities, U. S. Department ofDefense facilities, 
U. S. Nuclear Regulatory Commission licensees, and commercial client facilities that are 
regulated by agreement itates. Mr. Duff is well versed in the area of civilian and 
government radioactive and mixed waste transport and disposal requirements. He is 
registered by the National Regisby of Radiation Protection Technologists (NRRPT). 

Education 
Advanced Mixed Waste Shipper Certification Training, 2003 

Confined Space Entry Training, 1998 

CNSI Advanced Radioactive Material Transportation and Disposal Class, 1989 and 
1993 

IT Corporation Project Management C o m e  (40 hours), 1992. 

40-Hour OSHA HAZWOPER (29 CFR 1910.120) Training, 1987. 

Eight-hour Supervisor Training, 1990 

Eight-hour OSHA Annual Refresher (29 CFR 1910.120), 2005. 

Canberra Multichannel Analyzer Operations Class, 1988, 

Operational Water Chemistly and Radiological Controls, U S .  Navy, 1982 

Engineering Laboratory Technician School, US.  Navy, 1980. 

Nuclear Power Training Unit (prototype), US.  Navy, 1980. 

Naval Nuclear Power School, U S .  Navy, 1978. 

Regis tra tions/Certifications 
Registered Radiation Protection Technologist (RRPT), National Registry of Radiation 
Protection Technologists 

@BMT Enlech 
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Radiation Safety Officer - MDE Radioactive Materials License No. MD-3 1-28 1-0 I .  

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

Experience and Background 
2002-Present Vice President of Nuclear Services, Integrated Environmental Management, Inc., 

Knoxville, Tennessee - As the director of IEM's Nuclear Services Division, which 
operates as a compliment to our consulting capability by providing support services 
and on-site project management for major client initiatives, Mr. Duff is responsible 
for turn-key decontamination and decommissioning of nuclear facilities - including 
the preparation of all planning documentation, characterization surveys and 
sampling - facility and equipment decontamination, final status survey performance, 
waste packaging/transporUdisposal coordination, routine facility surveillance 
services, emergency response, leak testing of sealed sources, instrument rental, 
employee monitoring services for internal and/or external exposures, training, and 
a host of other applied health physics operations.) Mr. Duff also serves as the 
Radiation Safety Officer (RSO) for IEM operations pursuant to Maryland 
Department ofthe Environment Radioactive Materials License No. MD-3 1-28 1-0 1 .  

Program/Project Manager. Integrated Environmental Management, Inc., Knoxville, 
Tennessee - Provided high-quality project management and remediation services to 
commercial and government clients. As a member of the client's response team, 
worked with clients to: Develop scopes-of-work and bid packages for specialty 
subcontractors handling highly focused assignments; identify those subcontractors 
who will provide the greatest value to the client; manage teams of specialty 
subcontractors to ensure that the client's goals and expectations (technical, 
regulatory, and financial) are met from the beginning until project completion; 
provide insights into future regulatory issues and their impact as input to the client's 
long-range business planning and cost forecasting process; provide site 
remediatiaddecommissioning services for radioactive and hazardous materials; 
advise and train clients on waste transportation and disposal issues; and develop 
project specific plans and procedures to conduct on site activities. 

1994- 1995 Senior Environmental Specialist, A WK Consulting Engineers, Inc., Pittsburgh, 
Pennsylvania While assigned to the Oak Ridge, Tennessee office, was responsible for 
performing technical and administrative duties required to satisfy customer needs on 
site characterization and pre-remedial design support projects and for all aspects of 
D&D projects. Responsible for preparing project plans, project work plans, task 
specific Health & Safety Plans, and budgetskchedules for these projects. Also 
responsible for identifying and implementing decommissioning and decontamination 
methods for these projects. 

I 995-2002 
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1987- 1994 Project Manager, Health Physics Supervisor, Nuclear/Mixed Waste Engineering 
Services, IT Corporation, Knoxville, Tennessee. Provided project management and 
health physics support services for nuclear and mixed waste projects throughout the 
United States. 

1978- 1987 Engineering Laboratory Technician (ELT), Leading Petty Officer, Radiological 
Controls Shift Supervisor, United States Navy Supervised a division of 40 personnel, 
provided support for nuclear powered submarines, and performed over 250 error-free 
shipments of radioactive materials. Served as Leading ELT and Engine Room 
Supervisor on the USS Grayling, SSN 646. 

Professional Society Memberships 
Health Physics Society (Plenary Member) 

American Nuclear Society 

Conference of Radiation Control Program Directors (Advisor to the Radioactive Waste 
Management Committee E-5 and to the D&D Committee E-24) 

A wards 
Navy Achievement Medal for conducting the first Trident Class submarine ion exchange 

resin discharge and solidification. 

IT Corporation Project Management Associate 

Example Project Descriptions 
Project Manager for health physics field activities duringcharacterization, remediation and 
survey of several oil production sites with soil contaminated with Naturally-Occumng 
Radioactive Materials (NORM) for multiple clients in support of litigation defense. 

Project Manager for the radiological characterization (MARSSIM surveys) of a facility 
that manufactured thorium fluoride for use as an optical surfacing product. Conducted 
radiation and contamination surveys and obtained analytical samples ofhuilding materials. 
Returned to the facility to conduct surveys in support of property ownership transfer. 
Supervised radiological remediation of facility including floor and wall contamination, 
underground tank removal, drain line removal, roof decontamination, and equipment 
demolition including ventilation systems, fume hoods, and scrubber systems. Responsible 
for coordination for treatment and disposal of radioactive and mixed wastes generated 
during the project and conducted final status surveys at the facility upon completion of 
work. 

Project Manger for Phase 1 Environmental Assessments conducted at five radioactive 
waste processing and disposal facilities. 

'@BMT Enlech 
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Project Manager and Health Physicist for the remediation and final status 
surveyskampling ofa former oilfield pipe scale facility. Supervised the demolition ofthe 
site building, excavation and disposal of ten truckloads ofNORM- contaminated soil, and 
excavation and release ofover 20 truckloads ofclean soil. Interfaced with the client and 
state regulators on the planning and final release of the facility. Work performed under 
the terms conditionsof License No. MD-31-281.01. 

Project Manager and I k d l t h  Physicist for the remediation and final status survey of a 
pharmaceutical company’s radiological laboratories contaminated with Hydrogen-3 and 
Carbon-14. Supervised the on site demolition of the labs including fume hoods. lab 
furniture and ventilation systems. Supervised the disposal ofradioactive and mixed wastes 
from the site and the performance of the final status survey of the facility. 

Project Manager for the decommissioning of an oven contaminated with mercury and 
thorium (mixed waste). Arranged for subcontractors to conduct decontamination and 
disposal activities, prepared project plans, supervised all field activities, and conducted all 
radiological surveys during the decommissioning. Responsible for coordination for 
treatment and disposal of mixed and hazardous wastes generated during the project. Later 
conducted removal o f a  central vacuum system that was contaminated with mercury and 
thorium at the same facility. 

Conducted audits of a client’s radiation protection program including tour of the site, 
interviews with employees to verify radiological and respirator training, review of 
shipping, waste disposal, sealed source, training, and survey records. Also conducted leak 
tests of client’s radioactive sealed sources. 

Project Manager for escalated decommissioning a State-licensed site thut manufactured, 
tested, and distributed gauging devices in anticipation of the sale of  the company and the 
possibility of its moving its operations to another location. Responsible for preparation 
of work plans, negotiations with regulatory agencies, decontamination of indoor and 
outdoor areas, performance and documentation ofa final status survey, shipment of waste, 
and project-specific health and safety. 

Project Managerand health physicist forthe remediationofa building foundation drainage 
system and the processing of over 100,000 gallons of water contaminated with cobalt40 
up to levels of one ( I  J microcurie per liter for a commercial client. Responsible for 
coordination ofa water processing subcontractor, an excavation subcontractor, and oft-site 
analytical laboratory activities. Also interfaced with on-site U. S. Nuclear Regulatory 
Commission, U. S. Environmental Protection Agency, and a variety of state and local 
agencies. Follow up work at the same facility included development ofdecommissioning 
funding plans and site decommissioning plans. 
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Technical writer for the development of a logic flow diagram for identifying radioactive 
and mixed wastes at the U. S. Department of Energy’s Portsmouth (Ohio) Gaseous 
Diffusion Plant. 

Technical writer for the Fernald Remedial InvestigatiodFeasibility Study (RIFS) .  
Provided technical guidance to engineering staff, generated reports on radioactive and 
mixed waste packaging, transport, and disposal. 

Site Manager for the characterization survey of an EPA Superfund site three story 
warehouse that had been used in the past as a lantern mantle manufacturing facility and 
had been contaminated with thorium. Assisted in the development of project plans and 
final reports, supervised a crew ofHealth Physics technicians performing characterization 
surveys, interfaced with the facility owner and EPA personnel while on site. 

Project Manager for the decommissioning and decontamination ofthree facilities at Sandia 
National Laboratory contaminated with radioactive and mixed waste. Responsible for the 
coordination of resources for the development of project plans, development of Project 
Work Plan, and maintaining project budget and schedule commitments. 

Health Physics Supervisor for a transuranic (TRU) waste repackaging project. Supervised 
the characterization, repackaging and shipment of 130 containers of high-activity 
americium-241 and plutonium-238 hot cell waste. The waste was packaged to meet the 
WIPP waste acceptance criteria and was transported (highway route controlled quantity) 
to the Idaho National Engineering Laboratory (INEL) for storage. 

Project Manager for the excavation and disposal of radium waste cells for the Corps of 
Engineers at Bergstrom Air Force Base in Austin, TX. Developed all project plans, 
supervised field efforts, and coordinated waste transport and disposal activities. 

Project Manager for the decontamination and final release survey of a 70,000 ft‘ facility 
that manufactured cesium-1 37 level gauges. Decontamination efforts involved overhead 
areas, work area concrete floors, and removal of soil under the floor slab. Facility was 
released from their license following a verification survey by the state radiological 
licensing agency. Developed state approved decommissioning plan and final status survey 
report. 

Project Manager for the packaging and disposal of 55,000 Curies of cobalt-60 teletherapy 
sources. Sources were loaded into cask liners in the facility hot cell and loaded into Type 
B casks for shipment for disposal. Also supported the packaging and disposal of several 
low level waste drums and HEPA filters that required the use of shielded Type A and B 
shipping containers. 
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Project Manager for the decommissioning and decontamination of IT Corporation’s Oak 
Ridge Mixed Waste Analytical Laboratory. Developed the decommissioning and 
decontamination plan that was approved by the State of Tennessee. Also supervised the 
field crew during final surveys of facility. 

Project Manager for the decommissioning and decontamination of a magnesium-thorium 
waterfall grinding booth at Tinker Air Force Base in Oklahoma. Responsible for the 
development of project plans, schedule and budget management, and disposal of 
radioactive and mixed wastes. 

Project Manager for the decommissioning of a commercial facility which had previously 
processed ores containing uranium and thorium. Generated the decommissioning plan 
submitted to and approved by the U. S. Nuclear Regulatory Commission, and was 
responsible for schedule, budget, and on site activities. 

Project Manager for the removal of a 22 MeV particle accelerator from a major university 
medical center. Developed State-approved decommissioning and decontamination plans, 
arranged for waste disposal and transfer ofthe accelerator to a university in Beijing, China, 
and was responsible for budget, schedule and all on site activities. 

Project Manager for the decommissioning and decontamination of two radioactive source 
manufacturing laboratories at Chevron Research and Technology. The laboratories housed 
a neutron generator and were contaminated with tritium, carbon-14, cesium-134, and 
cobalt-60. Negotiated plan approvals with the State agency, and was responsible for 
budget, schedule, and all on site activities including waste transport and disposal. 

Project Manager for the routine quarterly surveillance and special radiological projects at 
a metallurgical facility licensed by the NRC. Conducted radiation, contamination, and 
airborne radioactivity surveys as well as personnel bioassay and dosimetry program and 
environmental monitoring program each quarter. Provided health physics coverage for 
non-routine activities such as baghouse and stack testing, heats of specialty materials, 
final release surveys of an excavated road area, storage yard, and a warehouse formerly 
used for storage of radioactive materials, and recovery of radioactively contaminated 
equipment improperly released from site. Responsible for the generation of quarterly 
surveillance reports. 

Project Manager for the development of a conceptual decommissioning plan for a 
maintenance facility located in South Carolina. The plan was generated to provide support 
for the facility’s decommissioning funding plan. 

Health and Safety ManagerProject Manager at the U. S. Department of Energy’s Femald 
site thorium silo and bins decommissioning and decontamination project. Developed the 
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project-specific health and safety plan, and interfaced with the client on health physics and 
healthhafety issues. This project received safety and quality awards from the client. 

Health Physics Supervisor responsible for the sampling of underground storage tanks with 
radioactive and mixed wastes at Brookhaven National Laboratory. 

Health and Safety Manager for the U. S. Department of Energy’s Femald Plant K-65 Silo 
sampling project. Developed the healthlsafety and sampling plans. The silos contained 
up to 0.5 microcurie of Radium-226 per gram and were the largest single source of radon 
gas in the U.S. 

D&D Technical Manager for the decommissioning of the U. S. Department of Energy’s 
LEHR facility at the University of California at Davis. Developed project 
decommissioning and decontamination plans and field procedures. 

Health Physics Supervisor for the excavation of waste materials which included mixtures 
of uranium and explosives. 

Project Manager for the MARSSIM type final status survey of a potentially contaminated 
IO acre property on Staten Island, New York. Developed site characterizatiodsurvey 
plans, supervised the on site characterization survey and soil sampling at the site, and 
developed the project report for submittal to regulators. 

Developed numerous business proposals for nuclear decommissioning and 
decontamination projects including job walk downs, cost estimation, scheduling, and 
technical content of proposals. 

While in the US Navy, acted as radioactive materials shipper for the Trident Submarine 
Refit Facility. Performed over 250 error-free shipments ofradioactive materials including 
Type B quantity radiography source shipments and radioactive waste shipments to the 
naval shipyard. 
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Jeffery W. Sumlin - Health Physics Technician 

Professional Qualifications 
Mr. Sumlin has over 25 years ofexperience in the radiation protection field, with emphasis 
on decontamination, site surveillance and applied health physics. His extensive field and 
management experience, interpersonal skills, and technical abilities in the 
decontamination, decommissioning, and radiation protection fields are accompanied by 
excellent qualifications in project coordination, regulatory compliance, site 
characterization and radiological oversight and verification. 

Education 
AA, Nuclear Technology - University of Phoenix, 199 1 
AS, Liberal Arts - University of the State of New York, 1989 
BS, Sociology and Nuclear Technology - University of the State of New York, 1990 
Naval Nuclear Power School, 1980 
Nuclear Power Training Unit (prototype), 198 I 
40-Hour OSHA HAZWOPER Training (29 CFR 1910.120), 1996 
8-Hour OSHA Annual Refresher (29 CFR 1910.120), 2005 
Confined Space Training, 2003 
Fall Protection Training, 2005 

Certifications and Licenses 
Registered Radiation Protection Technologist (RRPT), National Regishy of Radiation 

Qualified U. S. Department of Energy Health Physics Technician 
Authorized User - Maryland Department of the Environment Radioactive Materials 

Protection Technologists 

License No. MD-31-281-01. 

Experience and Background 
2006-Present Projecf Manager and Health Physics Technician, Integrated Environmental 

Management, Inc., Knoxville, Tennessee - Duties include surveillance activities, 
instrumentation usagehontrol, decontamination, site characterization, 
documentation, report preparation, costlschedule assessment, researchlanalysis, and 
general health physics duties. Mr. Sumlin is also qualified as a Health Physics 
Technician pursuant to Radiation Safety Procedure No. RSP-006, "Training and 
Qualification of Radiation Protection Personnel". 

2004-2005 Lead Radiological Controls Technician, Oak Ridge National Luboratoy, Oak Ridge, 
Tennessee - Duties involved environmental remediation and transuranic legacy waste 
recovery. 
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200 1-2004 Radiological Controls Technician, Sandia National Lahorato?, Albuquerque, New 
Mexico - Duties included support for decommissioning and decontamination activities 
and the Mixed Waste Management Facility. 

1995-200 1 Senior Health Physics Technician, Pacific Northwest National Laboratory. Hanford, 
Washington - Served in the Hanford Site Health Physics Department as an ALARA 
Coordinator, Radioactive Source Custodian, and first-line supervisor for various 
USDOE contractors and projects. 

1980.1995 (1. S. Navy Nuclear Propulsion Program - Duties included positions as Mechanical 
Operator, Engine Room Supervisor, Engineering Watch Supervisor, Radiological 
Controls Shift Supervisor, and Quality Assurance Supervisor. 

Example Accomplishments 
Senior Health Physics Technician during the initial emergency response, subsequent 
recovery and decontamination of the Hanford Plutonium Reclamation Facility after it was 
damaged from an explosion, Plutonium Finishing Plant, Hanford Nuclear Reservation, 
1997. 

Senior Health Physics Technician for the start up of Hanford Plutonium Finishing Plant 
MuMe Furnace for plutonium waste stabilization, Plutonium Finishing Plant, Hanford 
Nuclear Reservation, 1998. 

Senior Health Physics Technician for the decontamination, decommissioning, and turn 
over of Hanford B Plant Canyon, Hanford Nuclear Reservation, 1998. 

After selection as the ALARA Coordinator for the Hanford Plutonium Finishing Plant, 
rebuilt the ALARA program after five years of neglect resulting in an annual exposure 
reduction of 35%, Hanford Nuclear Reservation, 1997. 

Radiological Controls Supervisor for the Hanford Tank Farms Required Surveillance 
Program and Radioactive Liquid Waste Cross-Site Transfer System at the Hanford Nuclear 
Reservation. 1999. 

Extensive experience with alpha, low energy beta, beta and gamma contamination, high 
energy beta, gamma and neutron radiation, and airborne radioactivity. 

As Radiological Control First Line Supervisor, revised and administered Hanford Tank 
Farms Environmental Surveillance Program, including stack emissions monitoring, 
contamination control and workplace air monitoring at the Hanford Nuclear Reservation, - 
1999. 
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Radiological Controls First Line Supervisor for several ground water migration wells at 
the Hanford Nuclear Reservation, 1999. 

Lead Senior Health Physics Technician for the decommissioning and decontamination of 
several Cold War era plutonium producing reactors at the Hanford Nuclear Reservation, 
2000. 

Senior Radiological Controls Technician for the decommissioning and decontamination 
and final release of over 500,000 ft2 of structures at Sandia National Laboratories, 2004. 

Sandia National Laboratories Decommissioning and Decontamination Radiological 
Controls Technician authorized to act independently at the Tonopah Test Range, Nevada 
Test Site. 2003. 

Lead Radiological Controls Technician for the remediation of radioactive injection wells 
and equipment at Oak Ridge National Laboratory, Tennessee, 2005. 

Radiological Controls Technician for the recovery of 202 containers of transuranic waste 
buried over 30 years ago at Oak Ridge National Laboratory, Tennessee, 2005. 
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Silly R. Thomas - Project CHP 

Professional Qualifications 
Mr. Thomas has over 28 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. Mr. Thomas 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. 

Education 
M.S., Environmental Health, University of Oklahoma, 1981 
B.S., Health Physics, Oklahoma State University, 1976 

Certifications 
Certified Health Physicist (Comprehensive Practice), American Board of Health Physics, 
1988. Recertified: 1992, 1996,2000 and 2004. 

Certified Industrial Hygienist (Comprehensive Practice), American Board of Industrial 
Hygiene, 1984. Recertified : 1990, 1996 and 2002. 

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

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-3 1-28 1-0 1. 

Experience and Background 

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 healthhafety problems 
for both government and commercial clients. 
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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. 

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. 

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. 

A commercial client, licensed by the Nuclear Regulatory Commission, 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 worked as pat ofa  project team to develop decommissioning plans for four 
(4) different facilities licensed to process radioactive materials. The decommissioning 
plans established the derived concentration guidelines levels for avariety 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. 
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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. 

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. 

Director of Health and Safe& 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. 

Safety and Health Manager, Kansas City PRAC 11, 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 ofthe 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: 

Project CIH, Project CHP, Ottawa Radiation Sites, Ottawa, Illinois September 1994 - 
August 1997. Developed the site specific health and safety plan and radiation 
protection plan to excavate soil contained radioactive radium generated by a luminous 
processing company. This project involved the excavation ofradioactive 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. 

Safety and Health Manager, USACE, Omaha District Rapid Response 11. Duties on 
this HTRW contract included the development of program procedures and policies to 

1993- 
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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 R M R  task orders. Mr. Thomas provided support 
on each Rapid project, including: 

Project CIH. Project CHP; Ames Laboratory Chemical Disposal Site, Ames, Iowa. July 
1994 ~ November 1994. 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. 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. 

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

Project CIH, Ellsworth AFB, OU2 and OU7, Rapid City South Dakota. November 
1996 ~September  1997. Developed the site specific health and safety plan to excavate 
radioactive materials from disposal trenches at OU2 and OU 7. 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. 

Project CIH, Tarracorp Industries, Granite City, Illinois April, 1993 - May, 1997. 
USACE Omaha PRAC 11. Developed the site specific safety and health plan for this 
project to excavate and treat lead-contaminated soil from smelter emissions. Treatment 
was completed by stabilizing the soil using a pugmill. This process delists the soils to 
a “special waste” classification, resulting in key cost savings in disposal. To date, over 
300 residential sites have been remediated, and over 100,000 tons of soil have been 
processed. Excavation, transportation, and disposal of wastes containing battery chips 
have also taken place. Developed the elements of the air monitoring program. The air 
monitoring program was sufficient to evaluate the personnel exposures to airborne lead 
dust, as well as the fugitive emission from the exclusion zone. Performed periodic site 
visits to review results of the air sampling program and confirm that exposures were 
acceptable. 

Health and Safety Manager, Department of Energy, Weldon Spring Site Remedial 
Action Program (WSSRAP), April 1993 - July, 1995. OHM was contracted to 
excavate contaminated construction debris from the WSSRAP quarry. Materials in the 
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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 andasbestos. Mr. Thomas completed site inspections to evaluate 
the effectiveness of the health and safety plan and review the results of employee 
exposure monitoring. 

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. 

Health and Safety Manager during the remediation of facilities at the Piketon Gaseous 
Diffusion Plant in Portsmouth, Ohio. OHM was contracted to remediate a chromic acid 
tank, including the removal of the lead liner in Building X700. OHM also demolished 
the 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. OHM employees encountered hot 
environments in Building X700 where chromic acid and uranium were present. 

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 ofthe 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. MI. Thomas evaluated the controls that were implemented 
and verified that employee exposures were reduced to as low as reasonably achievable. 

Health and Safety Manager, IT CoToration, SI. 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 ofby-product 
and source material at the laboratory . 

Collateral assignment as Department Manager of a radiochemistry laboratory to 
analyze samples from a variety of commercial and government facilities, including 
facilities operated by the DOE. Services were provided to a variety of DOE facilities 
including Femald, Idaho National Energy Laboratory, Lawrence Livermore National 
Laboratory, Nevada Test Site, Oak Ridge National Laboratory, Paducah Gaseous 
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Diffusion Plant, Rocky Flats, WSSRAP, and the Y 12 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 assessment 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 1H 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 ofice and the facility receiving the waste for 
disposal. 

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. 

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. 

1988 - 
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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 ofreducing 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. 

Mr. Thomas reviewed the industrial hygiene and health physics programs being 
implemented at each facility. 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. 

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

Project CIH, Femald Feed Materials Production Center, US Department of Energy 
Cincinnati, Ohio. May, 1987 - June, 1988. 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 emuent sampling. 

Task Manager, Femald Feed Materials Production Center, US Department of Energy 
Cincinnati, Ohio. August, 1985 -June, 1986. Mr. Thomas developed and implemented 
the collection and analysis of radiation measurement to assess the concentration of 
uranium in the soil surrounding the manufacturing facility. This work was performed 
as part of the site wide Remedial Investigation/ Feasibility study. 

Health Physics Supervisor, Joliet, Illinois, Commonwealth Edison, September, 1984 
- December, 1985. Provided support for the chemical cleaning of the primary cooling 
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system at Dresden Nuclear Power Station, Unit 1.  Mr. Thomas was responsible for 
assessment of engineering controls to reduce personnel exposures to radiation. The 
techniques were successful to remove more than 750 curies of cobalt-60 and other 
activation corrosion products. Personnel exposures were less than 7 man-Rems for the 
total project. 

Health Physics Supervisor, Confidential Client, August 1983 - July, 1984. 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 of remote handled 
TRU were repackaged and characterized in order to satisfy the waste acceptance 
criteria for the USDOE. All work was performed in containments designed to 
minimize the spread of radioactive contamination, both airborne and surface 
contamination. Exposures to remediation workers was maintained below 1,000 
millirem per person for the 15 month project; external exposures to gamma and neutron 
radiation were minimized. Internal exposures to TRU, including plutonium and 
americium were evaluated and verified to satisfy the requirements of the USNRC. 

1916- Senior Research Industrial Hygienist, Dow Chemical, Midland, Michigan 
1983 and Tu/sa, Oklahoma. Provided health and safety support for employees in 

manufacturing facilities, including plastic and other intermediate chemical production. 
Assigned as lead health physicist for decontamination projects at several nuclear power 
plants. From 1977 to 1980, Mr. Thomas served as the radiation safety officer for a 
NRC broad scope license to authorize the use of mixed fission products and special 
nuclear material used in manufacturing and research applications at Dow Chemical. 
The program included a TRIGA reactor, two small accelerators, sealed radioactive 
sources and tracers for a variety of research programs. Mr. Thomas directed all 
elements of the health physics program including training, standard operating 
procedures, exposure assessment and documentation. Mr. Thomas later (1981 - 1983) 
served as the radiation safety officer for the field services division where sealed sources 
and mixed fission products were used in treatment systems. This assignment had 
responsibilities in 22 states for approximately 3,000 employees. Mr. Thomas directed 
the use ofradioactive materials licenses in 16 different states and a NRC license for the 
use of these radioactive materials. 

Professional Society Membership 
Health Physics Society (Plenary member) 

American Academy of Health Physics 

American Industrial Hygiene Association 
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American Academy of Industrial Hygiene 

Bibliography 
Mr. Thomas has authoredcoauthored a number of papers and technical reports. In 
addition, he has developedpresented training courses in the field of health physics, 
industrial hygiene and safety. 

Other AppointmentdA wards 
Ohio Radiation Advisory Council. Appointed by Governor Tafi in 2002. Elected Chair 
of the Council in 2004 and 2005. 

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

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

Chairman's Award for Safety Excellence, OHM Remediation Services, 1996, 1997 

Senior Technical Associate, International Technology Corporation, 199 I .  

Member ofthe People to People Ambassador Delegation visiting the People's Republic of 
China, 1987. Invited speaker to review health physics practices. 
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Appendix 8.2 - Field Activity Daily Logs 

@BMT Enlech yrcl 



W 

Date: 6 / \ ~ / 0 7  JobITask N u d e r :  2005006.003 

Ilnddress of Work Site: 2205 Commonwealth Blvd, Ann Arbor, MI 48105-2945 II 

v 
I 

T , ? < M & <  ,r3 nwo nm,,roY 
I/. - I 5- / A F ~ Q . - & ~  L ~ J  n ,IC -if/,f 7 IAl57f-dlJ7 < M I c >  

J L Y O  - 72 

W 

Weather Conditions: 

fffi TbJd 

Departed site at linsert date and cimcl: &/ln& /,'.(a 

Important Telephone Calls and Interactions: 

6lLc 7nLlWS A J k  ( & h r v r , f i , u c l S  

Changes from P l a n s  and Specifications, and Other Special Orders and Important Decisions: 

14ame ( p i n t ) :  Jeffrey w .  sumlin signatufe 



- 
Facility: Great Lakes Environmental Research Laboratory 

JobjTask Number: 2005006.003 Date. L/i.l/CrF 
Client Name: BMT Entech 

(IAddress of Work Site: 2205 Commonwealth Blvd, Ann Arbor, MI 48105-2945 II 

weather Conditions: 

&,&$Y -3 rim AfQCGY 

Description of Work: Final Status Survey 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS 

Impereant Telephone Calls and  interaction^: 

Changes €=om Plans and Specifications. and Other Special Orders and Important Decisions: 

Name iprinti: J e f f r e y  $ 1 .  Sumlin 
W 

Copyright ' lntepraird Environnienial Manag.menI. 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page 1_ of I 

Weather conditions: 

~ ~- ~ 

Facility: Great Lakes Environmental Research Laboratory 

Date: cl2, 
,Client Name: BMT Entech 

Job/Task Number: 2005006.003 c 107 

Important Telephone Call8 and Interactions: 

II Address of Work Site: 2205 Commonwealth Blvd, Ann Arbor, MI 4 8 1 0 5 - 2 9 4 5  

v 

It I 

1 i . 
Name iprinc1 : J P f f m y  w .  SUrnli" signat e 

+QJ LEL 

~ ~~ 

time) : L/z+fl k6j-o 

Changes from Plans and Specifications, and Ocher Special orders and Important Decisions. 

I copyright lntegraled Environmental Msnagemnt. 1999 

I 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page _i of 1- 

IO7 Date: h i2 ,  

I Facility: Great Lakes Environmental Re 
Job/Task Number: 2 0 0 5 0 0 6 , 0 0 3  

~~~~ ~ ~ ~~ ~ 

Address of Work Site: 2 2 0 5  Commonwealth Blvd. Ann Arbor, MI 48105-2945 

Description of Work: Final Status Survey 
L L >  

Weather Conditions: 

yLl W.*l 

~~ 

Important Telephone Calls and Interactione: 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page 1 of 1 
I I F a c i l i t v :  Great Lakes Environmental Research Laboratory 11 
Date:(bjz7/ Job/Task Number: 2 0 0 5 0 0 6 . 0 0 3  

Client Name: BMT Entech 

Address of work Site: 2205 Commonwealth B l v d ,  Ann Arbor, MI 48105-2945 

Description of Work: Final Status Survey 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS 

u 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page of i 

C w  c e i.; ,I ;] c-i JobfTark Number; 2 0 0 5 0 0 6 . 0 0 3  

::iient llanie: SIC Entcch 

P . i l t l i . t ~ s  *of Wnrk Site: 2 2 0 5  Cornrnonwedth Blvd. Ann Arbor, MI 4 8 1 0 5 - 2 9 4 5  I 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS 



v 

0 ~IZG16F Date: 

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC, 
FIELD ACTIVITY DAILY LOG 

Page 1_ of 1- 
Facility: Great Lakes Environmental Research Laboratory 

JobITask Number: 2005006.003 

Client Name: BMT Entech 

((Address of Work Site: 2205 Commonwealth Blvd, Ann Arbor, MI 4 8 1 0 5 - 2 9 4 5  II 
I 

n 
Weat her Conditions: 

K*lr a d & M  
Important Telephone Calli end Ineeraccions: 

Name lprintl: Jeffrey W .  Sumlin 
v 

Signature 



INTEGRATED ENVIRC!?!h!ENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page _L of 1 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG I 

Page 4 Of - 
Facility: Great Lakes Environmental Research Laboratory 

Date: L ! 7 W r 0  Job/Task Number: 2005006.003 

Wea~i ier  Conditions: 

IIClient Name: BMT Entech 

Important Telephone Calls and Inceraccions: 

11 
IlAddress of Work Site: 2205 Commonwealth Blvd, Ann Arbor, MI 48105-2945 II 
Description of Work: Final Status Survey n 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS 
l (Arrived on site at (insert dace and time): k ) ~ g d ~ / ~ y * -  II 

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

Name l p r i n t l :  Je f f rey  W. Sumlin 
v 

1 
Copyrighi Integrated Environmsnld Mmagemnl. 1998 
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Appendix 8.3 - Instrumentation Records 

@Bhl'f Enlech 



GRIFFIN INSTRUMENTS 
Calibration Certificate 

Batteries: Sat (d)  Unsat ( ) 

Saturation: Sat (d)  Unsat ( ) 

Mechanical Zero: As Found: 0 

*Pulsed 

Desiccant: 

Geotropism: Sat ( d )  Unsat ( ) 

As Left: 0 Reset Switch: Sat 

Sat ( ) Unsat ( ) N/A ( d  ) 

Are As Left readings w/in 10% of the Set Point? yeS No 

Remarks: Red markings are ~ 0 %  error. 

PerformediReviewd Date: 1011 0/06 
Calibration Due Date: 



l'rujccl h. 2 0 0 ~ ~ ~  6, 063 namior 

Cr-137 

Meter 

Copyright . Integraled Enviranmmlel Managemant. 1998 
RSP.008 IRau. 0011. Attachment 12 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 



GRIFFIN INSTRUMENTS 
v 

~ __ -~ . .. . ~~~ ~ ~ .. 

CALIBRATION CERTIFICATE FOR 2929' SERIAL# 126126 
Owner: IEM 

. - . ~~~ - ~.. . ~- ..__ ~. . 

DATE o4mm LOCATION GrMin lnst 

TECH Joanne Glenn DATE LAST CAL EXPIRES m 7  

Reason For Callbfatlon: (01  Due For CallbfaHon 

CABLELENGTH 39' ~ ~ i, m e r  (Sea Rernarhs) 13 Due and Repair (See ~ Remaris) 

MIST TRACEABLE EWIPMENI USED DURl NQ CAWRATtON 

17' Repair (See Remprks) 

MODEL M5W SERIAL# 114512 CALDUE: i z i i m 7  

MODEL: SERIAL #: CAL DUE 

AF Mechanical Zero: 0 

AL Machanlcol Zem: 0 
Condition: (9 Sat I..? Unsat 

~. ~~~~ -~~ 

-.I 
Beta Channel Wlndow (4-60 mV): 4-50 A F. 

Alpha Chrnnsl Wlndow (175 mV, 120 for 3030): 175 A.F. 

Alpha t o u n t ~  wlPulrer @ 10.000 CPM: 9.978 AF. 

 BEE^ C w n b  wlPulser @ 10,000 CPM: 9.987 AF. L 

% Ermr: 0.2% 

%Error: 0.1% 

1 KV Rsedlng ( R S  on HV Board): 1 A.F. 

Does Instrument Mwt Final Amplanca Criterfa7: @ Yes 0 No 

Calibrallon Sllcker AUached7: @ Yea No 

Dsla h&Nment Is Due For Nexl Celibration: DUD2108 
~ ~ .. ~ ~~~~ ~ 

1 



W 

-34% GRIFFIN INSTRUMENTS 
- .- -- - _ _  ~ ~ - - .  .~ 

yk 
CALIBRATION CERTIFICATE FOR 4-10-1 PROBE # PR132238 ~ 

_ _  

Owner: IEM 
-~ ~~~ 

- ~- ~.~ 

DATE 04/02/07 LOCAIION: GWn lnst TECH: Joanne Glenn 

'@ Due For Callbration 

DATE LAST CAL EXPIRES: wnom7 
REASON FOR cmBRAnoN: 

l.2 Repalr (See Remarks) 0 m e r  (See R e m a k )  Due and Repair 

CABLELENGTH: 39 INPUT SENSITIW: dual . __.. ~ . -- . ~~~ 
~ .~ 

LIBRATION URlNQ CA MIST TRACEABLE EQUIP MENTANO STANDARDS USED D 

04/02/08 MODEL 2929 SERIAL Y: 126126 CAL DUE 
MODEL SERIAL i: CAL DUE 

- - . ~ 

- .~ .. ~~ ~ 

SOURCE t: 
ISOTOPE 
ACTMTY(dpm): 
ASSAY DATE 

-. - . . __ ~ 

Condltlon: i;? sa1 

Selpoh!s from b t  ai.: 

s!2!xce 
Background: 

Pu-238: 

Tc-99 NI: 

F w n d  Emclencias Pu, Tc: 

Th-230 I G I 4  

280540 
TCS9 
18400 

03101/00 

SOURCE t: 
ISOTOPE 
ACTMTY: 
ASSAY DATE: 

B.ckground 

PU-23% 

Tc-BB NI: 

Found EfRclencle. Pu, T ~ :  

Th-230 I G I 4  

A% XRK: 

8-A XTLK 

1 



Y 

W 

GRIFFIN INSTRUMENTS 

PROBE I: PR132238 
Date: 04/0m7 

PLATEAU AND SET POINT DATA 

Hv I Vemkr: Tc-sg Souros Response PU-239 Sowe Background (CPM): Net A to B B la A Xtelk 
(CPM): Xtslk: ClOW 4% 

I I I 

-~ -- - - 
Alpha I Rata @kg (opm) 2 71 

HV I Vwnlar m m m  
700 I2.82 CPU. 8543 

AL Eftidencles: 22.71% 

4154 

39.69% 
Th-230 Soum Y8W70-1815 4/11/08 30.000 dpm Pu-239 Sowm112896W 7/18/06 18.5owpm 

1599 on Stalnlsss Steel Source#%T017C-lSl4 8/3/99 37.300dpm. Sr90 Saum#2697MI 3/1/00 12,200 dpm 

2 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 



GRIFFIN INSTRUMENTS 

-_ ~- 
CALIBRATION CERTIFICATE FOR 2224 SERIAL# 170347 

Owner: IEM 
~ ~.~ - ~~~ - _  . . ~ ~ ~ ~ . .  .. ~ . .. -~ . -.. ~ 

DATE 06/07/07 LOCATION: Griffin Inst 

Ecn: Joanne Glenn DATE LAST CAL EXPIRES: 04/26/06 

Reason For Callhntlon: ($1 h e  For Ca~~brsuon 3 Repair (Sa Remarks) 

-~ G Other (Sa Remarks) ~~~~ .~ ~ ,s Due and Repair .. (See Remarks) . 

-RINQ IST CAUBRATIDN 

MODEL: M-500 SERIAL# 114512 CAL. DUE: 121 1107 

MODEL: SERIAL # CAL DUE: 

111 F ~ f f S l o w  Switch working properly &I Audlo R.sporme &I G m t r o p m  CABLE LENGTH. 6' 

CONDITION: Good AF MECHANICAL ZERO 0 AL MECHANICAL ZERO 0 

NEW BATTERIES: ::I Ys6 8 No BAllERYCHECK: Sat 
~~ ~ ~ _ _  __ ~__ 

m p FOUND nv ASLEFTHY WINDOW SIFITNG s: a 6& 
M)o v. 500 A.F. BT (3.6 mV +I- 1 mv): 4.6 3.5 

1000 v: 1000 A.F. aw (JO mv +J-3 mv): 40 30 

16DDV 1500 A.F. AT I120 mV +/-IO mV): 110 120 

Y 
WTECPM AS FOUND AS LEFT H ERROR AS FOUND %ERROR AS LFFT K ERROR 

Is the As Found Data Wthln 20% of ths Set Polnt?: @ Yes c? No 

Overload Llght: (3 Adlusted (2 NolAdJ. Low esnery (2.2 v): W Sat i: Unsat 
REMARKS: Celibrated wJ43-37 XPRlTT476.. 

DO- lnslwment Meet Final Acceptance Critsdaa?: @ Yes $3 No 

Calibration Stlcker AUached? GI Yes L1 NO 

Date Instrument Is Due For Ned CsllbraUon: 
08/07/08 __ ~ 

- 



Y 

GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 43-37 PROBE # PR177476 

Owner: /EM 
~ _ _ ~ ~  ~ ~~ . . .  __ ~~~ ._ 

DATE 06107107 LOCAnON GWn In61 

TECH: Jonnne Glenn DATE LAST CAL EXPIRES: 04i26106 

REASON FOR CALIBRATION 
'0 )  Due For Callbration '3 Repair (Sw Remarks) Other (Sw Rornafks) ' 'I Due and Repair 

NET TRACEABLE EQUIPMENT AND STANDARDS USE0 DU RING CALIBRATION 

MODEL 2224 SERIAL# 170247 CAL. DUE 0 6 ~ 7 1 0 ~  
MOOEL SERIAL X: CAL DUE 

I__ ._ . _-  -_ ___ 
NISTTRACEABCE SOUR CES USED 

SOURCE # 269540 
ISOTOPE T-9 
ACTIW(dpm): 184w 
ASSAY OATE. 031011~ 

SOURCES: 
ISOTOPE 
ACTIVITY: 
ASSAY DATE: 

- .. ~ _ _  ~ -~ ~~ 

Tc NI: 
Th: c-14 

CondlUon: <it Sat . I  Unset EmClmCy bwn clatce\.: pu: 

- HV m r  

Setpolnts tlom last cal.: NIA NJA 

AlDha ResDonse CPM eeb RSSDDIIW CPM 
Background: 

Pu-239: A-B X T M  

Tc-99 NI: B-A XTLK: 
A¶ Fwnd Efflclencles Pu, Tc: 

Th-230 I C44 

Background: 

Pu-239: 

Tc-99 NI: 

As Found ERklsnciea PU, Tc: 

ma0 I c 1 4  

I 

I 

I 

A-8 XTLK: 

B.A xnK: 

I 

1 



1 

v 

GRlFFiN INSTRUMENTS 

PROBE *: PR177476 
Dale: 08/07/07 

PLATEAU AND SET POINT DATA 

' b53  Sourcn Response Pu-239 Soum Bsdcgrmnd (CPM): Net A to B I3 lo A Xlak 
(CPM): Rnponss (CPM): Xlalk <lo% <I% 

I ACh. I B c h .  (NetEff.1 A&. IBh.INslE8.I Ach. I Bch.  ] 
19.8% 

6.5% 
685 6.6% 
937 5.8% 

I I I I I I II I I I I 
~ ~ . . ~  . ~ _I~_.~. ~ ~- . 

Alpha I Beta Bkg (cprn) 3 681 
I Vernier m m w  - C-I4 

1650 CPM 3097 8375 8807 4877 3948 

4 PIAL ~rnciencier: 16.7% 30.8% 21.79% 16.26% 31.89% 
2 pi AL Efliclencler: 32.95% 49.5rx 34.86% 3207% 4581% 

Th-2% Source X99TH470-1815 4/11/06 30,WO dpm Pu23Q S O U m  #269600 711806 18.500dpm 
Tc-09 on Stainless Slesl Source YWTC470-1814 8/3/89 37,300 dpm. Sr90 sWne1126870D 311100 12.200 dpm 

~ .~ ~ ~ ~~~ _.______ 

REMARKS: NO previous plateau daw. Caubreled w / w 4  #170347. 

Does Ins(wmen1 Meel Final Acmplance Cdleria7: 8 Yes cl NO 

Caltbiatlon Sticker Atfached7: @ YES c? NO 

Date instrument !a Due For Next Calibration: 08107108 
-__-- _ _ _ _ ~  - 

PsriormedIReviewed by: .s" Daw 8ni2m7 

2 
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GRIFFIN INSTRUMENTS 

- -~ 
d *$ 

. ~~ - 

CALIBRATION CERTIFICATE FOR 2224 SERIAL# 116239 

Owner: IEM - __ ~~ 
~~ ~ ~~~ ~ 

- 
DATE: 10113iU6 LOCATION GrlRn Ins! 

TECH: Joanne Gbnn DATE LAST CAL MPIRES: 1010~06 

Reason For Wllbntion: (3 Due For Wllbntion 

~~~ 0 Other (%e Ranarks1 - 

0 Repair (Sea bm&)  

0 Due and Repair (Sw Remarks) ____ ~~~~ ~~ ~ ~ ~~. _ _ ~ .  ___ .___ 

PIST TRA CEABLE EQUIPMENT USED DURINQ CAL IBRATION 

MODEL M-500 SERIAL# 114512 CAL. DUE 11/14/06 

MODEL: SERIAL Y: CAL DUE 

1 J Fa(lUSl0rv Switch wolklna pmperly Audio Response El Oeotmpism CABLE LENGTH: 39" 

CONDITION Sal AF MECHANICAL ZERO 0 AL HECHANICALLERO 0 

NEW BA'ITERIES: -- __ CI Ye8 @ No BATERYCHECK Sat _ _ _ _ _  ~ _ _ _  _ - ~  . - ~ ~ - 

HY AS FOUND Hy AS LEFT HV G :  &E, & 

600 V 500 A.F. BT (3.6 mV +I- 1 mv): 3.5 A.F. 

io00 v: 1000 A.F. BW (30 mV +Id mv): 30 A.F. 

16oOV 1500 AF. AT HZ0 mV +/-io myI: I20 AS. 

Is the #s Found Dab WiWn 20% of tho Set Poinn: 0 Yes 0 No 
Overload Ught 0 AdjuWd @ NatAdj Low BaItetey (2.2 v): e1 set 1 ' Unsat 
RemaM. CallbratEd w143-68 WR190483 

DOBE Insbument Heel Flnal Acceptanca Crltsria?: 0 Yes 0 No 
Callbntion Sticker Attached? 0 Yes 0 No 

- - 
I__- _ _ _ _ _ ~ _ _  io113107 - Date Instrument is Due For N.xt Callbntion: -_ _ _ _  .__ 



SOURCE 1: 

ACTMTY: 
ASSAY DATE: 

SOURCE I: 269500 
ISOTOPE: 

*CTMTY(dpm): 18400 
Tc99 ISOTOPE: 

ASSAY DATE: 03m1mo 

Setpoints from last WI.: 

t@! 
NIA 

Th: C-14: 
!&zL@ 

&uE@ 
Backgmund 

PUZi8: 

TC-Bg NI: 
A-8 XTLK 

B d  xTu(: 
A. F w n d  EfRclenclas PU, rC: 

1 
Th-230 / C-14 

Backgmund: 

PU-238: 

Tc-99 NI: 

A. Found Emclencles PU, T ~ :  

mu0 / c 1 4  

I 

A-B X T M  

6-A- 

I 



GRIFFIN INSTRUMENTS 

HVI Vernier Tu99 Solase Response Pu-239 Souse Wgmund (CPM): 
(CPM): Response (CPM): 

PROBE Y: PR190483 
Dale: 1011 3/06 

Net A lo B 
XI* 40% 4% 

B lo A Xtalk 

PLATEAU AND SET POINT DATA 

REMARKS: No pmvious plmeau data. Cnlibralad wN24 1116239. 

Dose lnslnnnenl Meel Final Aocsplance Crileria?: @ Yes 0 No 
Calibration Slkker Atladmd?: @ Yes 0 No 
Dam Insltrumenl is Due For Naki CalBraUon: Wl3107 

~- - _ _ _  ~ 
~ .___ __. 

PerfonnedlReviewed by: A,,- gg,,,, Date: 1011312006 Enbred by:-Inltlala 

2 



PerkinElmer" 
precisely. FIELD SERVICE REPORT 

PerkinElmer LAS. Inc. 
710 Bridgeport Avenue 
SHELTON CT 054844794 
TEL (BOO) 7624000 FAX: (203) 9444983 

- -. 

320402147 SERVICE ORDER N O  

END DATE 
'y 

710 Bridgeport A&ue 
SHELTON CT 054844794 
TEL (BOO) 7624000 FAX: (203) 9444983 

05.07.2007 

FUNCTIONAL LOC. 

ADDRESS 

SHIP.TO NO. 

PAYER NO. 

PURCHASEORDER 

CONTACT 
TELEPHONE 

START DATE 

i 
100521472 
4521090 

CRCARD 

IELD SERVICE REPORT 

320402147 -1 

PAGE 1 OF 1 

US100521472 I/EQUlPMENTNO. I 10367672 

DESCRIPTION TRICARB25W I403636 

JOB TYPE Planned Maintenance ll GREAT LAKES ENVIRO RES LABS 
2205 COMMONWEALTH BLVD 
ANN ARBOR MI 46105 
USA 

I I 
DUANE GOSSIAUX 
734-741-2390 

DUANE.GOSSIAUX@!NOAA.GOV DESCRIPTION 

05.07.2007 

mailto:DUANE.GOSSIAUX@!NOAA.GOV
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Appendix 8.4 - Field Survey Records 





INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM - \ " n r i  \unln., c%\m-r Page 1_ UI I 

W 

W 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
L. 

\ tor i i i  \umhcr-O&\%fJ-k-j 

W 

v 

RADIOLOGICAL SURVEY FORM 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 305 
Survey Location 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

W 15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

A+4.5,0+1.0 
B+2.5,Ot4.5 
CM.5, 0+1.5,2.5 
C+4.5,0+4.5 
C+2.5, 1+1.5 
C+5.0,1+2.0 

C+4.5,2+2.0,3.0 
B+3.5,2+1.5,5.0 

Dt1.5, 1+2.0, 3.0 
C+5.5, 1-1-5.5 

B+2.5, 1+5.0 
A+4.0,2+0.5 
A+3.0, 1+3.0 
B4.0,  1+1.0,3.0 
B+3.0, 1+3.0,3.0 
C+O.5, 1+0.5,3.0 
c+O.5, 1+2.0,2.5 
B+3.0,0+0.0,4.0 
C+5.5, 0+0.0,5.0 
D+4.0,0+3.5,4.0 
Dtl.S,2+4.0, 6.0 
B+5.5,2+4.0,4.0 
A+O.O, 1+2.0, 7.5 
B+1 .O, 2+3.0,0.5 
D+3.0, 1+2.0, 8.0 

CPM cr/p per 100 cm’ (total for 2 minute count) 
01170 
VI40 
11125 
11146 
11155 
31177 
211 03 
11130 
211 06 
11153 
11143 
211 64 
21149 
01155 
11167 
011 56 
21172 
31126 
11154 
11161 
21148 
Z159 
21167 
211 50 
Smear only 



Smears counted on I.udlum 2929/43-10-1 are in sequential order 

Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used as a background for the LSC counter 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



\NTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

CERTIFICATE OF ANALYSIS - SMEARS 

Copyrlmht 0 IntaQrotsd Envlronrnmfal Managernant. a003 
RSP-OlO I R w .  003) - ANEhmmr 4 

CIIent Name: GLERL 

Sample Collection Date: Snrnpk Ship DUO: Sarnpb Analysis Date. Repoll Data: 
June 18.2007 UiA 

IEM P r o p  No.: 2WMOB.003 

DATA ACQUISITION -11 
C.llbntlon Dun: I 2929 Scaler w/43-101 Pmbe I 1281281132238 I ADrlI 2.2008 

lmbunvnt Sorb1 No.: In%trumenl M0d.l: tmbumsnt Manukctunc 
Ludlurn 

Amlyah Method: Imtrumenl Eftlclency 

Source SOURS Or- Counb Count Time Not Count Role Eftlciancy 
IdmtMerlSN Actlvity - 41 (mW (wm) (cpddpm) 

IEM RSP (~pdfy): RSPOIS 
Otkr  (rpadfy): 

(dpm) 

2400-98 12700 44280 10 4427 0.35 Analysis Typ:  

Oms Alpha 
0 Gross Beta tnawment 0nckground 
0 Cnher (spedfy) 

Gross Counts Count Time Background Cour~t Rate 
(mW ( C p n l  

46 60 1 

~~ 

rnalysis performed by (prlnl): Analysla p . ; ~ y t u r e ] :  Llcense No.: 

effrey W. Surnlin. RRPT f l  MDE License No: MD-31-281-01 



0 G (Sa7 - 3 
iJ- 7 

INTEGRATED ENVl RONM ENTAL MANAGEMENT. INC. - Copyright 8 Internrated Env(mnmenta1 Manapsmenr. 2003 
RSP-010 (Aov. 0031 - Amchrn-nt 4 

CERTIFICATE OF ANALYSIS - SMEARS 

1 IEM Proied Na: 200m.W3 

Sample CollscUon Daw. 
June 18.2007 

I ",mple Ship Date: Sample Analysis Date: I ReportDate: I June 19.2W7 

I1 DATA ACQUISITION 

Instrument Manuhclurar: Instrumant Model: !mmmem serial NO.: canbntlon om: 
Ludlum 2929 Scaler w143-10-1 Probe 1281261132238 AprW 2.2008 

Anaiysls Wthcd: ~nsmmem Emciency 

source S W M  Gmrs Counts Count Tlme N.1 Count Rob Efficiency 
IdentInerlSN Activity -.(n (mW ( C P W  (cpmldpm) 

B IEM RSP (specify): RSP-019 
0 Omer (spedb): 

(dpm) 

2400-98 12700 44280 10 4427 0.35 Anaiysb Typ: 

B O m s  Alpha 
a O ~ S S   eta In.lrumenl Blck~mund 
a Othnr (specify): 

Grosa Counts Count Time Background Count 1381. I lminl 

I 46 I 80 I 1 

Analyrls performed by (print): License No.: 

v Affray W. Surnlln. RRPT MDE Llcense No: MD-31-28161 



C ) L  15o- 3 
Lac-s 

INTEGRATED ENVl RONMENTAL MANAGEMENT, I NC. - Copyrlaht 0 Intaprsmd Envimnm.ntal Mmnagement, 2003 
RSP-OlB 1 R w .  003) - Attachment 4 

CERTIFICATE OF ANALYSIS - SMEARS 

Cllsnt Name: GLERL 1 IEM Prolecl No.: 2005006.003 

Analysis MelhDd: 

0 Mher (spedly): 
IEM RSP (specify): RSP-OlB 

W 

v 

Instrument EMcloncy 

source Snurcs Grms Counts Count T h e  Net Count Rate EMclency 
ldenURerlSN Acuvlty .4r ( m w  (cpm) (cpwdpm) 

Sample Collectlon Date: 
June 18,2007 

I &nph Shlp Dab: 

2399-98 20000 

Report Dale: I Ssmph Analysh Date I June 19. 2007 

52550 10 52W 0.26 

DATA ACQUlSmON 

Grms Counts 

CallbmUon Due: I 2929 Scalerw/43-10-1 Probe I 126126l132238 I April 2,2008 
lnabument Serial No.: Instrument Model: I n s t ~ m m t  Manulachmr: 

Ludlum 

Countnma Background Cnunt Rate 
(mlnl ICLIrnl 

3296 

Andyalr Type: 

0 Gmss Alpha 
Gmss Beta 

0 Other (opeufy): 

60 55 

11 

12 

13 

14 

1 07 2 -1.4 -5.5 5.2 6.7 a 

114 2 2.1 7.9 5.3 6.7 

101 2 -4.4 -17.1 5.0 6.7 a 

105 2 -2.4 -9.4 5.1 6.7 a 

kin: 
~)-mmmmi~.-~drb.aptbn 

Nom: Rmrn YH 

4nalysls performed by (print): 

lelirey W. Sumlin. RRPT 

Llcense No.: 

MDE License No: MD-31-281-01 



C3G(%c1’3 
7 - 7 5  

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. - Copvrleht 0 IntsOrsted Environmomal Management. 2003 
RSP-079 I R w .  0031 - Anachrnmt 4 

CERTIFICATE OF ANALYSIS - SMEARS 

CIImt Name: GLERL 

Sample CollesUon Dam Smnple Shlp Dntn: Sample Analysis Date: Report Date: 
Jme 16.2007 NIA June 19.2007 

IEM Project Na: 2005006.003 

DATA ACQUISITION 

Instrument Manufacturer: Instrument Model: Inltrument Sarin1 No.: CellbnUon Due: 
M l u m  2929 Scaler ~143-10-1 Probe 1281281132238 ApIM 2,2000 

hnalystl Mathod: Instrument Efflclency 

Source Source G m  Counb Count Tim. Net Count Rate Emcioncy 
IdenUflnmN AcUvIty - *I (mW (cpm) (cprmdpm) 

IEM RSP (specify): RSP-019 
0 Olher (specify): 

hnalysls Type: 

0 Gross Alpha 

0 Mhsr (specify): 

Wpm1 

2399-98 ZOOM) 52550 10 5200 0.26 

G ~ M  Beta htrum.nt S.chground 

GroEs Counts Cwnt  Tlme Background Count Rate 
(mw Iwm) 

32% 60 55 

Smosr No. Gross Counts Count Tlme Net Count R.1. Actlvlty +I. YDA Code. 
(mW (cpml (dm) (dpm) ldpm) 

15 119 2 4.6 17.6 5.5 6.7 a 

16 1M 2 -2.9 I -11.3 I 5.1 I 8.7 I 
17 1 02 2 -3.9 -15.1 5.1 6.7 e 

18 113 2 1.6 8.0 5.3 6.7 a 

19 108 2 4.9 -3.6 5.2 6.7 a 

20 99 2 -6.4 -20.9 5.0 8.7 

21 115 2 2.6 9.9 5.4 6.7 a 

22 107 2 -1.4 -5.5 5.2 6.7 e 

23 111 2 0.6 23 5.3 6.7 

24 98 2 -5.0 -22.8 5.0 6.7 a 

25 102 2 -3.8 -15.1 5.1 6.7 a 

oh.: 

nalysls performed by (print]: License No.: 

Copyrloht 0 Inlegmled Envlronment.1 Management. 2003 
RSP-019 (Rev. 003) - ARachmsnf 4 



& O M  >oy OL\ '6"*3  

20 J u n  2007 17:41 a - - 09 %df? p a P e  #1 
P r o t o c o l  # :  18 SURVEY User : K I M  

T i m e :  1 0 . 0 0  
Data Mode: D u a l  DPM 

v 

N u c l i d e s :  3H-14C Quench S e t s  
Low E n e r g y :  3H 
H i g h  E n e r g y :  14C 

BKG 
13.97 
12.73 

0 . 0 0  

v 

B a c k g r o u n d  S u b t r a c t :  1st V i a l  

LL UL LC R 25% 
R e g i o n  A :  0.0 - 12.0 0 0.0 
R e g i o n  6: 12.0 - 156 0 0.0 
R e g i o n  C :  0 . 0  - 0 . 0  0 0.0  

Q u e n c h  I n d i c a t o r :  tSIE/AEC 
E x t  S t d  T e r m i n a t o r :  C o u n t  

t S I E  %EffA t S I E  XEffA 
1034.8 63.94 650.73 59.86 
680.77 54.36 526.12 47.53 
416.09 40.43 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

t S I E  Z E f f B  t S I E  XEffB 
1034.8 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 
416.09 5.23 320.19 4.98 
242.00 4.49 184.16 4.02 
149.13 3.54 121.67 2.85 

t S I E  %EffA t S I E  % E f f A  
1035.1 12.29 869.29 11.99 
697.16 11.62 538.87 11.12 
426.87 10.69 329.70 10.31 

t S I E  % E f f B  t S I E  % E f f B  
1035.1 83.64 869.29 84.06 
697.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.55 



& A  3 6  0 - \ % 7 - 3  

XUun 2007 1 7 4  - - 09 Y J  5 Pane # 7  
P r o t o c o l  # : 1 8  SURVEY User : K I M  

2 3 9 . 9 4  9 . 5 5  1 8 8 . 5 6  9 . 3 1  239 .94  7 9 . 0 5  1 8 8 . 5 6  7 7 . 3 1  
1 5 2 . 9 3  8 . 7 5  1 2 2 . 5 8  8.59 1 5 2 . 9 3  7 5 . 2 1  1 2 2 . 5 8  71 .52  

+ 

W 

S# 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
17 
1 3  
14 
15 
1 6  
17 
18 
19 
20 
2 1  
22 

CPMA 
1 3 . 9 7  
1.53 
0 . 0 0  
0 .00  
0.00 
0 .00  
0 . 6 0  
0 . 0 6  
0 .00  
0 . 5 7  

2 . 1 0  
2 . 8 2  
1 . 1 0  
0 . 0 0  
0.00 
3 . 0 9  
0 .00  
2 . 2 2  
0 . 0 0  
0 .00  
0 .00  

0.36 

23  1 0 . 0 0  1 . 3 2  1.18 2 .12  1 . 2 7  0.000 7 1 3 . 7 2  
24 1 0 . 0 0  2 . 1 6  0 . 1 4  3 . 9 0  0 . 0 0  0.000 7 2 0 . 4 4  
25 1 0 . 0 0  0 . 0 0  0 . 9 1  0 . 0 0  1 . 0 9  0 .000  7 0 4 . 8 8  
26 1 0 . 0 0  0 . 0 0  0 .00  0.00 0.00 0 . 0 0 0  E R 8 . 9 6  

SYSTEM NORMALIZED 

TIME 
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
10 .00  
1 0 . 0 0  
10.00 
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1D . 0 c 
10.00 
10 .00  
10.00 
1 0 . 0 0  
10 .00  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
10 .00  
1 0 . 0 0  

CPMB 
1 2 . 7 3  

1 . 0 7  
1 . 1 7  
0 . 0 0  
0 . 0 0  
0 . 1 1  
0 . 0 0  
0 . 0 0  
0 . 0 0  
1 . E 3  
0 . 5 4  
0 .00  
0 . 2 8  
0 .00  
0 . 0 0  
0 . 7 6  
1 . 6 1  
0 . 4 0  
0 .00  
0 . 6 0  
0 .00  
0 . 0 0  

DPM 1 

2 .47  
0 .00  
0 . 0 0  
0 .00  

1 . 0 7  
0 . 1 0  
0 . 0 0  
0 . E; 1 
0.51 
3 . 7 9  
5 . 0 0  
1 . 9 7  
0 .00  
0.00 
5 . 2 2  
0 . 0 0  
4 . 0 5  
0 . 0 0  
0 .00  
0 .00  

0.00 

DPM2 SIS  t S I E  FLAG 
7 2 . 5 6 9  7 5 4 . 5 1  B 

1.11 0.000 754 .69  
1 . 4 1  0 . 0 0 0  758 .12  
0 . 0 0  0.000 7 4 5 . 9 3  
0 .00  0 . 0 0 0  747.87  
0 .13  O.Dnn 7 4 2 . 0 5  
0 . 0 0  0 . 0 0 0  754 .16  
0 . 0 0  0 . 0 0 0  7 4 4 . 3 0  
0 . 0 0  0 . 0 0 0  7 4 3 . 4 6  
1 . 9 0  '70.4'11 '745.35 
0 .61 0.000 7 4 2 . 9 8  ~~~ ~ 

0 . 0 0  0 .000  7 3 4 . 1 3  
0 . 0 2  0 . 0 0 0  7 4 1 . 0 3  
0 . 0 0  7 8 . 3 7 8  7 5 3 . 0 3  
0 . 0 0  0 , 0 0 0  7 4 4 . 6 8  
0 .91  O.DO0 7 4 2 . 3 7  
1 . 5 9  0 .000  7 2 0 . 5 8  
0 . 4 9  0,000 7 2 7 . 1 1  
0 . 0 0  0 .000  7 1 9 . 5 0  
0 . 7 2  0 .000  7 3 0 . 1 0  

~~ ~ 

0.00 0.000 7 2 2 . 2 4  
0 .00  0 . 0 0 0  7 0 2 . 5 5  

C14 IPA DATA PROCESSED - 20-Jun-2007 22 :27  
C14 E f f  (0-15'6 k e V )  = 9 5 . 7 9  X 

C 1 4  C H I  SQUARE I P A  D A T A  PROCESSED - 20-Jun-2007 22:38  
C14 Chi Square 1 9 . 5 2  

H 3  E f f  ( 0 - 1 8 . 6  keV) 60 .22  X 
H3 I P A  DATA PROCESSED - 20-Jun-2007 2 2 : 3 9  

H 3  C H I  SQUARE IPA DATA PROCESSED - 20-Jun-2007 2 2 : 4 9  
H3 Ch i  Square = 2 4 . 0 8  

B k g  ( 0 - 1 8 . 6  keV)  = 13.38 cpm 
B k g  (0-156 keV) = 2 1 . 4 2  cpm 
C14 E^2/B (1-156 keV) = 524 .56  
H 3  EA2/B ( 1 - 1 8 . 6  keV) = 270 .84  

BKG IPA DATA PROCESSED - 20-Jun-2007 23:50  



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
v RADIOLOGICAL SURVEY FORM 

\ l , l i < l  \","l*I ouq4 - \  

W 

W 

Grid Dinimsiuns: 
Check OK I 0 meters inches 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

I .I_I 
L RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADlOCOGlCAC SURVEY FORM 

v \Ur e, \,,,>,t,<r.yx 2207-4 rage 1_ - 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 307 
Survey Location 
1 C+2.5,2+4.5 
2 C+2.0,0+4.0 
3 B+l.O, 0+4.0 
4 A+1.5,2+0.5,3.0 
5 B+3.0,2+3.5 
6 A+4.5, 2+4.5 
7 B+2.5,3+0.5,3.0 
8 B+3.0,3+2.5,6.0 
9 C+3.5,2+2.5, 3.0 
10 C+5.5,2+3.0,6.0 
1 1  D+O.O, 1+1.0,4.0 
12 B+2.0,0+0.0,4.0 
13 A+O.O, 1+2.5,6.0 
14 C-tl.5, 3+3.0,2.0 

v 15 A+2.5, 3+0.5,2.5 

CPM 
11174 
011 62 
11177 
2/171 
11169 
11163 
11176 
Smear only 
21174 
Smear only 
01157 
1/154 
1/142 
21150 
01171 

per IO0 cm2 (total for 2 minute count) 



Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter 

Smear Results Z to the end of that run are one number higher than the corresponding 
location on the survey map. 



25 Jun 2007 15:52 TRI-CCIRB - 1.09 c ( o F  'i Paae # i  
P r o t o c o l  # : 2 7  SIJRVEY User : KIN 

W 
Time: 10.00 
Data Mode: Dual  DPN N u c l i d e s :  3H-14C Quench S e t s  

Background S u b t r a c t :  1 5 t  V i a l  H i g h  Energy: 14C 
Law Energy: 3H 

LL UL LCR 25% BKG 
Region A: 0.0 - 12.0 0 0.0 11.49 
Region E: 12.0 - 156 0 0.0 13.91 3 0 7  Region C: 0.0 - 0.0 0 0.0 0.00 

Quench I n d i c a t o r :  tSIE/AEC 
E x t  S t d  T e r m i n a t o r :  C o u n t  

W 

W 

I. i.! 

. ... $ 
-F 

t S I E  XEffA t S I E  %EffA t S I E  XEf fB  t S I E  % E f f B  
1034.8 63.94 850.73 59.86 1034.8 4.95 850.73 5.27 
680.77 54.36 526.12 47.53 680.77 5.27 526.12 5.37 
416.09 40.43 320.19 32.62 416.09 5.23 320.19 4.98 
242.00 24.70 184.16 1B.16 242.00 4.49 184.16 4.02 
149.13 13.67 121.67 10.10 149.13 3.54 121.67 2.85 

t S I E  XEf fA  t S I E  % E f f A  
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.31 

t S I E  %Ef fB  t S I E  % E f f B  
,1035.1 83.64 869.29 84.06 
697.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.54 



3 L 2 2 O - t  - 'i 
-;LIFT 

25 J u n  2007 15:52 TRI-CORE - 1-09 Paqe #2 
Protocol #:27 SURVEY User : K I M  

W 
239.94 9.55 
152.93 8.76 

S# T I M E  CPMA 
1 10.00 11.49 
2 10.00 0.00 
3 10.00 0.00 
4 10.00 0.00 
5 10.00 0.00 
6 10.00 0.26 
7 10.00 0.34 
8 10.00 0.00 
9 10.00 0.00 
10 10.00 0.00 
11 10.00 0.00 
12 10.00 0.00 
13 10.00 0.13 
14 10.00 n .00 
15 10.00 0.00 
16 10.00 0.00 

188.56 9.32 
122.58 8 . 5 9  

CPMB DPMl 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.48 
0 .oo 0.62 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.94 0.00 
0.00 0.00 
cl.no 0.24 
0 . 0.00 
0.00 0.00 
0.63 0.00 

13.91 
DPMZ 

0.00 
0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
1.13 
0.00 
0.00 
0 IO0 
0.00 
0.75 

239.94 79.05 188.56 77.31 
152.93 75.21 122.58 71.52 

SIS t S I E  FLOG 
65.754 721.27 El 
0.000 701.02 
0.000 703.89 
0.000 704.83 
0.000 714.45 
0.000 722.52 
0.000 708.37 
0.000 717.70 
0.000 697.15 
0.000 702.84 
0.000 705.39 
0.000 718.36 
0.000 71 4 .2? 
0.000 717.41 
0.000 723.94 
0.000 708.99 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM I L ,uv,c\ \lil,ilWl 0.622Q7 -/LI rage 1 S l i  -~ - 

I Callbralion Due: 
@I h 

Location: I II 





Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 309 
Survey Location 
1 A+4.5, 1+4.5 
2 A+5.5,3+0.5 
3 C+4.5,2+3.5,3.0 
4 C+1.5, 1+2.5 
5 B+4.5,0+3.5 
6 A+2.5, 1+4.0,3.0 
7 A+I.O, 1+4.5,6.0 
8 C+4.5, 1+1.5,2.5 
9 C+4.5, 1+4.0,2.5 
10 D+O.O, 2+1.5,4.0 
1 1  B+2.0,3+3.0,6.0 
12 A+O.O, 1+0.5, 2.0 
13 B+3.0,0+0.0,6.0 
14 C+0.5, 1+5.5 

W 15 A+0.5,3+2.5 

CPM alp per 100 cm2 (total for 2 minute count) 
11168 
11161 
011 72 
21156 
011 66 
011 70 
Smear only 
11169 
11158 
2A63 
01172 
01166 
11153 
01169 
11173 



Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used as a background for the LSC counter 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



0 6  2 7 4 -'I 
f 4 J F  i paae #1 25 Jun 2007 18:47 TRI -CARE - 1.09 

P r o t o c o l  #:29 SIIRVEY User : K I M  

T i m e :  10.00 
D a t a  M o d e :  D u a l  DPM Nuc l i des :  3H-14C Quench S e t s  

Background S u b t r a c t :  1 s t  V i a l  H i g h  Energy: 14C 

u 

Low Energy: 3H 

LL UL LCR 25% EKG 
R e g i o n  A: 0.0 - 12.0 0 0.0 11.68 A - - n  
R e g i o n  E: 12.0 - 156 0 0.0 15.02 666M 3 07 
R e g i o n  C: 0.0 - 0.0 0 0.0 0.00 

Q u e n c h  I n d i c a t o r :  t S I E / A E C  
E x t  S t d  T e r m i n a t o r :  C o u n t  

, '. 
b 

. I  

ii 
-F 
-F 

t S I E  % E f f A  t S I E  % E f f A  t S I E  X E f f B  t S I E  X E f f B  
1034.8 63.94 850.73 59.86 1034.8 4.95 850.73 5.27 
680.77 54.36 526.12 47.53 600.77 5.27 526.12 5.37 
416.09 40.43 320.19 32.62 416.09 5.23 320.19 4.98 
242.00 24.70 184.16 18.16 242.00 4.49 184.16 4.02 
149.13 13.67 121.67 10.10 149.13 3.54 121.67 2.85 

t S I E  % E f f A  t S I E  % E f f A  
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.31 

t S I E  % E f f B  t S I E  % E f f B  
1035.1 83.64 869.29 84.06 
497.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.54 



Z J u n  2007 18:48 TRI-CFIRB - 1.09 
P r o t o c o l  #:29 SURVEY 

239.94 9.55 
152.93 8.76 

S# T I M E  
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
4 10.00 

10 10.00 
11 10.00 
12 10.00 
13 10.00 
1 4  10.00 
15 10.00 
16 10.00 

CPMA 
11.68 
0.39 
0.30 
0.00 
0.00 
1.22 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.11 
0.22 
0.00 
0.12 

188.56 9.32 
122.58 8.59 

CPMB 
15.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

DPMl 

0.71 
0.54 
0.00 
0.00 
2.24 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.03 
0.39 
0.00 
0.22 

DPM2 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

239.94 79.05 188.56 77.31 
152.93 75.21 122.58 71.51 

SIS t S I E  FLAG 
72.811 722.71 E 

0.000 714.21 
0.000 737.75 
0.000 724.50 
0.000 706.48 
0.000 708.08 
0.000 712.32 
0.000 709.92 
0.000 720.54 
0.000 713.83 
0.000 715.87 
0.000 716.87 
0.000 723.42 
0.000 714.64 
0.000 713.25 
0.000 715.09 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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Qource 
Check OK 



v 

W 

Site Name: 

cdiY2c 

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

\ , r .  \wn1wrfi6ZZCJ?- -5 rJLc 1 -,,! 

Dale: Time: 
"hUU? 0400 

dmVOK 5 Source 
Check OK 
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RADIOLOGICAL SURVEY FORM 
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RADIOLOGICAL SURVEY FORM 
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T 
Gnd Dimensions: I F  1 I 0 meters 0 inshcs 
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INTEGRATED ENVIRONMENTAL MANAGEMENT. INC 

. U T \ *  \uIlhc, Od210'7- 2 0  

~ 

RADIOLOGICAL SURVEY FORM 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no numbex present, assume 0. 

Room 31 1 
Survey Location 
1 A+2.5,0+2.5 
2 B+1.5,0+3.5 
3 A+5.5, 1+1.5 
4 B+3.5, 1+5.5,3.0 
5 A+5.5,2+3.5 
6 B+5.0, 1+1.5,4.0 
I A+5.5,3+1.0,4.0 
8 A+O.O, 2+0.5,6.0 
9 B+1.5,0+0.0,2.0 
10 A+1.0, 1+2.0,2.0 
11 B+3.0,2+5.0,0.5 

CPM alp per 100 cm2 (total for 2 minute count) 
01198 
1 1206 
11203 
012 10 
11196 
11205 
01209 
11201 
21209 
1 1202 
11196 



Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter 

Smear Results ?- to the end of that run are one number higher than the corresponding 
location on the survey map. 



4 d I - i  
25 Jun 2007 13:40 TRI-CAR8 - 1.09 Paqe #1 
P r o t o c o l  #:28 SURVEY User : K I M  

v Time: 10.00 
Data Node: Dual DPN N u c l i d e s :  3H-14C Quench S e t s  

Background S u b t r a c t :  1st V i a l  
L o w  Energy: 3H 
H i g h  Energy: 14C 

LL UL LCR 2S% RKT, ~ ~~ 

Reg ion  0: 0.0 - 12.0 0 0.0 10.96 

Region C: 0.0 - 0.0 0 0.0 0.00 
Region 8: 12.0 - 156 0 0.0 11.24 

Quench Indicator: tSIElREC 
E x t  S t d  Te rm ina to r :  Count 

t S I E  X E f f A  t S I E  % E f f A  t S I E  % E f f B  t S I E  % E f f B  
850.73 5.27 1034.8 63.95 850.73 59.06 1034.8 4.95 

680.77 54.36 526.12 47.53 680.77 5.28 526.12 5.37 
320.19 4.99 416.09 40.44 320.19 32.62 416.09 5.24 
104.16 4.02 242.00 24.70 184.16 18.16 242.00 4.49 

149.13 13.67 121.67 10.10 149.13 3.54 121.67 2.85 

tSIE K f f R  t S I E  %EffR  
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.31 

tSlE % E f f B  t S I E  % E f f B  
1035.1 83.64 869.29 84.06 
697.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.55 



- 01.2 IC, 7 - l O  
> i F S  

Pase #2 25 Jun 2007 13:40 TRI-CARE - 1.09 
P r o t o c o l  #:28 SURVEY User : K I M  

- 01.2 IC, 7 - l O  
> i F S  

Pase #2 25 Jun 2007 13:40 TRI-CARE - 1.09 
P r o t o c o l  #:28 SURVEY User : K I M  

239.94 9.55 
152.93 8.76 

S# TIME 
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
b 10.00 
7 10.00 
E 10.00 
'.I I 0.01) 
10 10.00 
11 10.00 
12 10.00 

CPMA 
10.96 
0.00 
0.35 
0.42 
2.62 
1.56 
0.00 
0 .57  
0.00 
0.00 
2.39 
0.00 

188.56 9.32 239.94 79.05 188.56 77.31 
122.58 8.59 152.93 75.21 122.58 71.52 

CPMB 
11.24 
0.34 
0.00 
2.27 
2.18 
1.34 
1.80 
1 .!33 
0.81 
3.19 
2.21 
1.39 

DPMl 

0.00 
0.65 
0.19 
4.32 
2.51 
0.00  
0.57 
0.00 
0.00 
3.79 
0.00 

DPM2 

0.41 
0 .oo 
2.68 

SIS t S I E  F L A G  
74.914 715.76 B 
0.000 718.48 
0.000 711.56 
3.537 706.28 

2.32 14.819 683.85 
1.43 0.000 719.47 
2.15 o . o c l ' : l  707.8R 
2.14 0.000 716.00 
0.97 0.000 717.06 
3.83 68.958 709.73 
2.39 53.875 719.59 
1.67 297.93 719.73 





INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 

, s m , L  \ t w i ~ i c r  Cb-207 -10 
RADIOLOGICAL SURVEY FORM 



66 2 ~ 1 3  - 10 

7 d C  4 

v 

Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 

Room 400 
Survey Location CPM alp per 100 cmz (total for 2 minute count) 

A+1.5, 1+1 .S 2023 
A+1.5; 0+5.5 
A+2.0,0+4.0 
A+1.5,0+2.S 
A+2.0,0+1 .O 
A+4.0, D t 1 . S  
A+4.0,0+2.5 
A+4.0,0+4.5 
AH.0, 1M.S 
B+O.O, lM.O 
B+0.5,0+4.5 
B+O.S, W2.5 
B+O.S, 0+1.5 
B+I.S, 0+1.S 
B+3.0, 1+1.0 
B+2.0,0+1.0,0.5 
A+3.S, 0+0.0,4.0 
B+4.0,0+SS,S.O 
B+0.5, 1+2.0,6.0 
A+O.O, 0+4.0,2.0 

2/23 I 
2044 
u227 
1019 
2033 
1/218 
1026 
21236 
21219 
3022 
21208 
21217 
31323 
2/23 1 
11196 
111 14 
21126 
211 19 
11124 



Smears counted on Ludlum 2929/43-10-1 are in sequential order. 

Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
loeation on the survey map. 



6 G Z u f l - I ~  
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INTEGRATED ENVIRONiviENTAL MANAGEMENT, INC. - Copyright 0 lniepr~ted Environmental Manapemmt. 2003 
RSP410 (Rev. 003) -Attachment 4 

CERTIFICATE OF ANALYSIS - SMEARS 
~ 

Ilent Name: GLERL 

smpln C o l l d o n  Date. Sample Shlp Date: Sample Analyrh Date: Rmport Date: 
ma 2O.ZW7 NIA June 20.2W7 

IEM Project Na: 2005008.003 

lstrurnent Manuhcturer: 
idlum 

nalyals Mathod: 

IEM RSP (Speclff): RSP-019 
3 Othar (rpedfy): 

nalysk Type: 

Gross Alpha 
3 Grass Belp 

DATA ACQUISITION 

Instrumant Model: Instrument Serlal No.: Callbntlon Due: 
2929 Scalar w143-10.1 Probe 1281281132238 Aprll2.2WB 

Instrument Efl lshcy 

source source 

2400-98 43181 4318 I 0.34 

A Instrument Eackgmun - ... ~~~~ 

3 Other (spedff): 

nalyala prfonned by (print): 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

CERTIFICATE OF ANALYSIS - SMEARS 

T o t -  5 
Copyright 0 InteQratnd Envlronmenml Managomom. 2003 
RSP-010 (Rev. 003) -Attachment 4 b 

CIIent Name: GLERL IEM Project Na: 2W5006.003 

Sample CotlecUon D a b  
lune 20,2007 

DATA ACQUISITION 

Samplm Andy& D a b  Report D a b  Sample Ship Date: 
NIA June 20,2007 

nstrument Hanuhclurer: 
Ndlum 

tnalysta Type: 

G r w  Alpha 
0 Gross Beta 
0 Other (specify): 

In8trument Model: Instrummnt 88d.1 No.: Callbntlon Due: 
2929 Scskrw143.10-1 Probe 12012W132238 April 2 . 2 N  

2400-98 12700 43161 10 4316 0.34 

Gross Counts count Time Background Count Rat. 
Imln) Icnml 

I 36 60 1 

Smear No. 

15 

Omas Counb Count T h e  Net Count Rat. AcUvlty +I. MDA Coder 
ImW Icpm) (dpm) Idpm) (dpm) 

0 2 -0.6 -1.8 0.0 1.3 a 

16 

17 

I 8  

19 

20 

2 2 0.4 1.2 0.7 1.3 a 

2 2 0.4 1 .z 0.7 1.3 a 

3 2 0.9 2.6 0.9 1.3 a 

1 2 -0.1 0 . 3  0.5 1.3 a 

0 2 -0.6 -1.8 0.0 1.3 a 

cdd..: 
8 ) .  NO mmdlonlor wn- 
8) -Vu(bIo dsm.p.loompb 
,I -sm*"IYMdlo dmll 
1) -olhr(-.): 
8 )  - o m  Idam*: 

I I I I I 
Not": R m  am. 



:Ilent Name: GLERL 

#ample CollecUon Dale: 
u n  20,2007 NIA 

Sample Shlp Dale: 

Instrument Serlal No.: Calibration Due: I 2929 Suler w143-10-1 Probe I 1281261132238 Aprll2. 2W8 
Instrument Model: ubvmmt Manufacturer: 

udlum 

IEM Project Na: 2005006.003 

Sample Anaiysla Dale: Report Date: 
June 20,2007 

irulysls Method 

IEM RSP (spedfy): RSP-019 
0 other (specify): 

inalysla Typ: 

0 Gross Alpha 
rn Gross Beta 
0 Other (spdfy): 

3197 

Instrument Emloncy 

Source source G m s  C w n b  Count Tlme Nst Count Rate EMclency 
IdmURerlSN Activity - 41 (mln) (cpm) (cpddpm) 

(dpm) 

2399-98 20000 52406 10 5187 0.26 

Instrumant Bukgmund 

Gross Counts Count Tlma Background Count Rate 
lmlnl icom) 

60 

Smear No. 

1 

2 

53 

O m  Counts Count Tlme Net Count Rate AcUvlty +/- MDA Codes 
(mW (spm) (dpm) Wpm) (dpm) 

103 2 -1.8 6 . 8  5.1 6.6 a 

98 2 4.3 -16.5 5.0 6.6 a 

14 2 I -1.8 I 8.9 I 5.1 a 

Copyright 0 Integrated Envlronm-mal Menagsmmt, 2003 
RSP-019 IRev. 0091 - Attnchmmt 4 



DLZrUl-(L) 
7 U F  4 INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. - CopyrlGht 0 Imemmted EnvIronment.1 Manaaetmant. 2003 

RSP-Ole I R w .  0031 -Attachment 4 

CERTIFICATE OF ANALYSIS - SMEARS 

Jlont Name: GLERL IEM Prdmct NR: 2005006.003 

;ample Colleciion mt.: 
lune 18.2007 

Sample Ship Date: Sample Arulyrls Daw. RePo* Daw. 
NIA June l9.2W7 

inalysb Method I liminnneni Emclency 

nstrumant Manufacturer: 
.udium 

W EM RSP (specify): RSP-DIS souno source Or0113 Count. Count T h e  Net Count Me Efflclency 
Other (spedfy): 1 IdentifisrlSN 1 AcUvivi~ 1 1 (mln) I (cpm) 1 ( s p m l d p i  

Instrumant Model: Instrument serial No.: Callbntlon Due: 
2929 Scalerw/43-lO-l Pmbe 12812W132238 Apa 2, moa 

inalyris Typo: 

0 Grow Alpha 
Gmss Bela 

0 m e r  (specily): 

~~ ~ 

2399-98 20000 52- 10 5187 026 

h t N m e n t  Background 

Orose Counts Count Tim. Background Count Raw 
ImW (cpm) 

3197 60 53 

Smear No. 

15 

19 108 2 0.7 2.8 5.2 6.6 a 

20 101 2 -2.8 -10.7 5.0 6.6 a 

~ ~ ~ ~ ~ 

O m s  CounB C w n t  Tlme Net Count Rate AcUvlty +/- MOA Codes 
(mW Wpm) (dpm) (dpm) 

105 2 -0.8 -3.0 5.1 6.6 

I I I 
I 

M..: Not..: nocm 403 

~ ) - H Y b I a d . m . p . I ~ ~ m p *  
,) -Nomrst*anlmnn.P." 

:I .  sun* mhwnsd ID drnl 
I) . ~ . r  ( a u p a ) :  
8) - m a r  Id.lab.): 

mlyais p r f o n e d  by (prlni): 

elfrev W. Sumlin, RRPT 

Llcense No.: 

MDE License No: MD-31-281-01 

16 

17 

Copyright 0 lntsgrstsd Environmental Management. 2003 
RSP-019 (Rev .  0031 -Attachment 4 

99 2 -3.8 -14.6 5.0 6.6 a 

1 03 2 -1.8 49 5.1 6.6 a 



a u t  5 
21 Jun 2007 07:45 - - 09 P e e  #1 
P r o t o c o l  #:18 SURVEY User : K I M  

T i m e :  1 0 . 0 0  
Data Mode: Dual DPM 

Background S u b t r a c t :  1st Vial  

L 

LL UL LCR 2S% 
Region A :  0.0 - 12.0 0 0.0 
Region 8: 12.0 - 156 0 0.0 
Region C: 0 . 0  - 0.0 0 0 . 0  

Quench I n d i c a t o r :  tSIE/AEC 
E x t  S t d  T e r m i n a t o r :  Count 

N u c l i d e s :  3H-14C Quench S e t s  
Low Energy :  3H 
High Energy :  14C 

t S I E  ZEffA t S I E  XEffA 
1034.8 63.95 850.73 59.86 
680.77 54.36 526.12 4 7 . 5 3  

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

416.09 40.44 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

t S I E  %EffA t S I E  %EffA 
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
4 3  . t i 7  1U.70 .t<,,-1, '/I1 1 11. 3 1  I I), 

BKG 
10.65 
12.25 
0 . 0 0  

t S I E  XEffB t S I E  X E f f B  
1034.8 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 
416.09 5.23 320.19 4.98 
242.00 4.49 184.18 4.02 
149.13 3.54 121.67 2.85 

t S I E  XEffE t S I E  %EffB 
1035.1 83.64  E63 .  1s  S4 . ( i f .  

697.16 e 4 . x  5 3 8 . 8 7  82.87 
426.87  e2.43 329.70 81.55 



0 6  zucn-lo 
r u s -  

?.J- J i i n  :Lfl.07 07:46 U R B  - - 
Protocol # :  16 SURVEY User : KIM 

09 Page 82 

188.56 77.31 239.94 9.55 188.56 9.32 239.94 79.05 
152.93 6.76 122.56 6.59 152.93 75.21 122.56 71.52 

- 

S# TIME 
1 10.00 
2 10.00 
3 10.00 
4 10.00 

6 10.00 
7 10.00 
6 10.00 
9 10.00 
10 10.00 
11 10.00 
12 1 0 . 0 0  
13 10.00 
14 10.00 
15 10.00 
16 10.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 
21 10.OO 

W 

CPMA 
10.65 
0.93 
0 . 0 0  
1.56 
0.14 
0.35 
0.46 
0.00 
0.00 
2.19 
0.00 
2.04 
0.00 
1.37 
0.00 
0.00 
0.00 
0 . 0 0  
0.71 
0 . 0 0  
0.51 

CPMB 
12.25 

0 .00  
0.46 
2.54 
0.96 
1.15 
1.12 
1.80 
1.12 
1.31 
0.00 
1.66 
0.00 
1.63 
0.61 
1.36 
0.21 
0.00 
1.29 
1.57 
1.85 

DPMl 

1.75 
0.00 
2.24 
0.02 
0.36 
0.59 
0.00 
0.00 
3.73 
0.00 
3.36 
0.00 
2.14 
0.00 

0.00 
0.00 
0.99 
0 , O D  
0.47 

0 . 0 0  

DPM2 SIS tSIE FLAG 
65.297 674.38 B 

0.00 0,000 670.40 
0.56 ****** 667.56 
2.87 86.484 694.30 
1.14 177.50 688.49 
1.34 91.110 701.27 

2.17 1168.4 688.38 
1.34 136.83 682.10 
1.32 41.845 691.22 
0.00 0.000 676.32 
1.76 78.912 692.87 
0 . 0 0  0.000 666.38 
1.60 110.99 679.10 
0.96 ****** 686.48 
1.64 744.72 688.27 
0.25 0.000 684.82 
0.00 0.000 696.59 
1.47 157.77 691.65 
1.81) 0.000 673.17 
2.16 117.70 697.99 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

I \llI<i> \umlrr.r ObLCO?. q ~ paLc I or 
W RADIOLOGICAL SURVEY FORM 

Date: Time: Site Name: 
c, Lc72c "++ i33a 

Location: 

Purpose: 5s 
Survey Performed By (Signature): 44 A 
Grid Dimensions: 1 ,  I 
0 meters 0 inches 
PI feet 0 centimeten 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

u \,,, . \,,,l,l~Lr &-%Uj :L[- I’ lPl  I *>I 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM - \t,r,L\  \,IrnlLi c)@XJ7- 5- P w  .L (If- L. 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM - \ur ic$  \"mhcr- &2c)rR- 6 Yrec - ~L~ 

Insirumenl'SS, 

I Grid Dunensions 1 ( '- 
Check OK D inches 

0 ceniimeters 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM - \",>.> \,,r",>LC&~dfl -7- Pupl 1 0 1  5 

W 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 406 
Survey Location 

A+4.5,0+1.5 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

A+1.5,0+4.5 
A+4.5, 1+2.5 
A+1.5,2+2.5 
B+3.5,2+0.5,2.5 
C+1.5, 1+5.5 
D+O.O, 1+5.5 
C+4.0, 1+0.0 

C+2.5, 1+3.5 
C+1.5,0+1.5 
B+1.5,0+1.5,3.0 
B+4.0,0+4.5 
C+0.5, 1+0.0, 3.0 
B+0.5, 1+1.5,3.0 
A+I.O, O+O.O, 4.0 
B+0.5, O+O.O, 3.0 
C+4.5,0+0.0,5.0 
D+2.0,0+2.5,4.0 
B 2 . 0 ,  1+5.0,3.0 
C+4.5,2+3.0, 6.0 
B+0.5,2+3.0,4.0 
A+O.O, 1+5.5,3.0 
A+O.O, Ot4.5, 6.0 
C+5.5, 1+0.5,3.0 
Dt2.0, 1+O.0,5.0 

D+O.O, 1+2.0 

CPM alp 
21142 

per 100 cmz (total 

311 12 
31145 
211 18 
VI26 
31138 
31122 
211 17 
V124 
311 19 
21141 
21138 
21117 
31144 
311 46 
31130 
21126 
21141 
21136 
211 19 
21124 
21132 
21128 
21134 
211 2 1 
Smear only 

for 2 minute count) 



Smears counted on Ludlum 2929143-10-1 are in sequential order. 

Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



:lient Name: GLERL 

Iample CollecUon Date: 
lune 20,2W7 NIA 

Sample Ship Date: 

IEM Project Na: 2005006.W3 

Sample Analysis Date: Report Dale: 
June 20.2007 

nstrurnent Manulactumc 
.udlun 

inalysls Msthod: 

hIS)tNment Model: InsVument Serlal No.: Callbration Due: 
2929 Scaler w143-10-1 Probe 1261261132238 April 2,2008 

Instrumon1 ERclency 

source 
IdentiflerlSN 

IEM RSP (spedfy): RSP-019 
0 Other (specify): 

2 0 2 -0.0 -1.8 0.0 1.3 a 

Source Grosa Counts Count Tlme NelCount Rate Efflciency 
AcUvity -h ImW (cpm) lcpddpm) 

ldmnl 

2400.98 Lnolysir Type: 12700 43181 10 4316 0.34 

Gross Counts Count Time Background Count Rate 

Smear NO. G r a  Counts 

1 2 

I ImW I Icpm) 
. 

36 60 1 

RESULTS 

Cwnt  Tlme Net Count Rate Activity +I- MDA Cod- 
Win) (wm) ldpm) (dpmJ (dpm) 

2 0 4  1.2 0.7 1.3 e 

I 14 0 

*.: 
I - N ~ ~ 6 m ~ U * ~ b s a . ~ r h  
I - Vmmb dmq. lo ump 
- 6.W. nlvnadMdbN 
,.Oh., (Eolmb.). , . m, (d.wh) 

2 I 0.6  I -1.8 I 0.0 I 1.3 l a 

Not-: R ~ w n  408 

nalysis performed by (print): 

,Hrey W. Surnlin. RRPT 

Llconse No.: 

MOE License No: MD-31-281-01 



6b 2 ~ ~ 7 - 7  
7 INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

Copright 0 Intograted Environmental Mon.~em.nt, a003 
RSP-018 IRov. 003) -Attachment 4 

L 

CERTIFICATE OF ANALYSIS - SMEARS 

:Ilent Name: GLERL 

Sample Collection Dale: Sample Shlp Date: Sample Anaiyals Date: Repad Date: 
lune 20,2007 NIA J m  20,2007 

IEM Project No.: 2005006.W3 

DATA ACDUlSlTtON 

netrument Manufacturer: 
.udlum 

h l y s i s  Method: 

W IEM RSP (spcitj): RSPOlQ 
0 Other (spew): 

\nalysls Type: 

W Gross Alpha 
0 Grass Beta 
0 Oiher (we*): 

~~~ ~~ ~~ 

Inabument Model: Imtrumont Serlal No.: Calibration Due: 
2829 Scaler ~143-10.1 Probe 12612W132238 April 2,2000 

Instrument Emclency 

source source Gmas Counts Count Time Net Count Rate Efnclmcy 
IdentlRerISN Activity - 41 W n l  icpm) (cpddpml 

2400-98 12700 43161 10 4316 0.34 

(dpml 

lmwument Background 

Gross Comb Count Time Background Count Rata 
( m w  

36 60 1 



GZOtr7-7 
G O f ?  

INTEGRATED ENVl RON M ENTAL MANAGEMENT, INC. 
Copyright 0 lnugrated Environmental Mmmgement. 2003 
R S P d l O  (Rev. 003) - Amchmmt  4 

u 

CERTIFICATE OF ANALYSIS - SMEARS 

:lkd Name: GLERL 

iample Collection Dab: 
uns 20.2007 NIA 

Sample Shlp Date: 

W 

L 

IEM Project No.: 2005008.003 

Sample Analysis Date: Report Date: 
June 20.2W7 

IEM RSP (specify): RSP-019 
0 Mher (spediy): 

rnalysia Type: 

0 Gmu Alpha 
Gross Beta 

0 Other (spew): 

Instrumant Serial No.: Calibration DUO: I 2929 Scakrwl4J-IO-1 Probe I 1261261132238 April 2,2008 
Instrument Modal: nstrument Manufacturer: 

udlum 

Source Source Gross Counts Count Time Net Count Rate Efficiency 
IdentIRsrlSN Activlty -41 (mW icpm) (CpddPm) 

2399-98 20000 52406 10 5187 0.26 

Instrument Background 

idpm) 

Gross Counts Count Tlme Background Count Rats 
hi"\ lCOnI1 

Instrument Emciency Lnrlysls Method: I 

11 

12 

13 

14 

108 2 0.7 2.8 5.2 6.6 a 

111 2 2.2 8.5 5.3 6.6 a 

117 2 5.2 20.1 5.4 8.8 a 

109 2 1.2 4.7 5.2 6.6 a 

I 

* 
8).  No mn& tor s d l ~ q l b n  
3) .  wit& d m q .  u) smph 
:I - srnplm mtmd BO cram 
9.Olhw (hrcrib) 
PI. OViar Ida-). 

~ 

3197 

Me.! Rmm e 

I 60 

eflrerey W. Sumlin. RRPT 

RESULTS 

MDE License No: MD-31-281-01 

~ ~~~~~ 

tnalysis performed by (print): I Analysis pe-by (signature): I Llcenss No.: 

Copyright 0 Integrated Environmental Mansosment. 2003 
RSP-030 (Rev. 003) - Anachmanl4 



DbZLV7-7 
7 4 5  

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
Copyright 0 Intograted Envlmnmsnul Mmnagernant, 2003 
RSP-019 (Rev. 003) -Attachment 4 L 

CERTIFICATE OF ANALYSIS - SMEARS 

Cllont Name: GLERL I IEM ProlecI Na: 2005006.003 

Inskumen1 Model: 
2929 Scalar w143-10.1 Pmbe 

Sample CollecUon Dab: 
June 18.2W7 

I Lisple Ship Date: 

Instrummt Sorlal No.: CallbnUon Due: 
1261 28!13223(1 Aprll2.2000 

Report Dabs: I Sample Analysh D a b  I JYK 19.2007 

Source 
IdenURerlSN 

2399-98 

DATA ACCaUISITION 

Source G m s  Counts Count Time Net Count Rate Efflclency 

WPmJ 

20000 52406 10 5187 0.26 

AcUvlty - 4 7  (mW (cpm) (cpmldpm) 

lnskument Manufactursr: 
Ludhim 

4nalyslr Method 

25 

28 

H IEM RSP (rpclff): RSP-019 
0 Other (spcdly): 

101 2 -2.8 -10.7 5.0 6.6 a 

113 2 3.2 12.4 5.3 6.6 a 

knalysis Type: 

0 Gross Awha 
H Gross Be!a 
0 Other (specify): 

rnalysls performed by (prlnt): 

effrey W. Sumlin. RRPT 

License No.: 

MDE License NO: MD-31-281-01 

I Background Count Rstn I (corn1 
Gross Counts Count Time I lrnlnl 

I 3197 I 60 I 53 

Copyrlmhf 0 Inteerated Envlronmental ManaQament. 2003 
RSP-018 (Rev. 0031 -Attachment 4 



~ 

06 2 0 4  -7 
T d G 4  

- 2 L J u n  7007 11:36  09 Paue 81 
P r o t o c o l  $ : 1 8  SURVEY User : K I M  

L 

Time: 10 .00  
Da ta  Mode: D u a l  DPM 

Background S u b t r a c t :  1st Vial  

LL UL LC R 
Region A :  0 . 0  - 1 2 . 0  0 
Region B :  1 2 . 0  - 156 0 
Region C :  0 . 0  - 0 . 0  0 

Quench I n d i c a t o r :  tSIE/AEC 
Ext S t d  T e r m i n a t o r :  Count 

N u c l i d e s :  3H-14C Quench S e t s  
Low Energy :  3H 
H i g h  Ene rgy :  14C 

2S% BKG 
0 . 0  11 .16  
0 . 0  13 .94  
0 . 0  0 . 0 0  

t S I E  % E f f A  t S I E  XEffA t S I E  %EffB tSlE %EffB 
1 0 3 4 . 8  6 3 . 9 5  850 .73  59 .86  1034 .8  4 . 9 5  850 .73  5 . 2 7  
6 8 0 . 7 7  5 4 . 3 6  526 .12  4 7 . 5 3  680 .77  5 . 2 7  526 .12  5 . 3 7  
416 .09  4 0 . 4 4  320 .19  32 .62  416 .09  5 . 2 3  320.19 4 . 9 8  
242 .00  2 4 . 7 0  184 .16  1 8 . 1 6  242 .00  4 . 4 9  184 .16  4 . @ 2  
1 4 9 . 1 3  1 3 . 6 7  121 .67  1 0 . 1 0  1 4 9 . 1 3  3 . 5 4  1 2 1 . 6 7  2 . 8 5  

t S I E  % E f f A  t S I E  % E f f A  t S I E  % E f f B  tS IE  % E f f B  
1 0 3 5 . 1  1 2 . 2 9  869 .29  1 2 . 0 0  . 1 0 3 5 . 1  8 3 . 6 4  869 .29  8 4 . 0 6  
6 9 7 . 1 6  1 1 . 6 3  5 3 8 . 8 7  11.13 6 9 7 . 1 6  8 4 . 3 2  538 .87  8 2 . 0 7  
426 .87  10 .70  329.70 1 0 . 3 1  426 .87  8 2 . 4 3  329 .70  8 1 . 5 4  



P r o t o c o l  # :  18 SURVEY User : KIM - 
239.94 9 . 5 5  
152 .93  8 . 7 6  

S#  TIME 
1 1 0 . 0 0  
2 1 0 . 0 0  
3 1 0 . 0 0  
4 10 .00  
5 1 0 . 0 0  
6 10.00 
7 10 .00  
8 1 0 . 0 0  
9 1 0 . 0 0  

10 1 0 . 0 0  
11 10 .00  
12 1 0 . 0 0  
13 1 0 . 0 0  
14 1 0 . 0 0  
15  1 0 . 0 0  
16 1 0 . 0 0  
17 1 0 . 0 0  
18 1 0 . 0 0  
19 1 0 . 0 0  
20 1 0 . 0 0  
21 10.00  
22 1 0 . 0 0  
23 10 .00  
24 10 .00  
25 10 .00  
26 1 0 . 0 0  
27 1 0 . 0 0  

CPMA 
11 .16  
0 . 0 0  
0 . 1 7  
0 . 0 0  
0 . 4 8  
0 . 9 4  
0 .00  
0 .00  
1 . 5 1  
5 . 1 2  
0 . 0 0  
0 . 0 0  
0 . 4 5  
0 . 0 2  
0 . 0 0  
0 . 0 0  
0 . 4 8  
0 .00  
0 . 0 0  
0 . 0 5  
0 . 0 0  
0 . 4 3  
0 . 0 0  
1 . 3 5  
0 . 6 1  
0 .00  
0 . 2 3  

188 .56  9 . 3 2  
122 .58  8 . 5 9  

CPMB 
13 .94  

0 .48  
0 . 0 0  
1 . 1 6  
0 . 2 2  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 3 9  
0 . 0 0  
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0.00 
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  

DPM 1 

0 .00  
0 . 3 1  
0 . 0 0  
0 . 8 3  
1 . 7 3  
0 .00  
0 . 0 0  
2 .70  
9 . 4 6  
0 . 0 0  
0 .00  
0 . 8 4  
0 . 0 4  
0 . 0 0  
0 . 0 0  
0 . 8 9  
0 .00  
0 . 0 0  
0 . 0 8  
0 . 0 0  
0 .79  
0 . 0 0  
2 . 5 2  
1 . 1 5  
0 . 0 0  
0 . 4 3  

239.94 7 9 . 0 5  188 .56  7 7 . 3 1  
152 .93  75 .21  122 .58  71 .52  

DPM2 SIS  tSIE FLAG 
70 .768  706.82  B 

0 . 5 8  0.000 890 .19  
0 . 0 0  0 . 0 0 0  697 .91  
1 .39  727.07 691 .80  
0 . 2 1  0 .000  688.88  
0 . 0 0  0 .000  697 .61  
0 . 0 0  0 . 0 0 0  671 .28  
0 . 0 0  0.000 714 .36  
0 .29  33 .071  692 .28  
0 . 0 0  25.648 698 .08  
0 . 0 0  0.000 679.54 
0 .00  0.000 688 .53  
0 . 0 0  0 .000  680.64 
0 . 0 0  0 .000  6 8 5 . 7 9  
0 . 0 0  0 . 0 0 0  688 .33  
0 .00  0 .000  692 .29  
0 . 0 0  0.000 688 .40  
0 . 0 0  0.000 689.28  
0 . 0 0  0 . 0 0 0  684.38  
0 . 0 0  0.000 691.92  
0 . 0 0  0 .000  710.46  
0 .00  0.000 688 .85  
0 .00  0 .000  698.88  
0 .00  0.000 684 .79  
0 . 0 0  0.000 675.30  
0 .00  0.000 689.66  
0.00 0.000 676.80  



INTEGRATED ENVIROKw?ENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 

rage _I ~J .- 
,,,.\e< \ I l S l I ~ U l  osaosf  -3- 

v 

1 

IstrumentISN: Calibration Due: Site Name: Date: Time: 

222q &Z3$ lofr3/LJT C-,LL;'LL l03< 

istmmcnt/SN ~1 \~t- Calibration Due: Purpose: F S S  

IstrunienliSN: Calibrdion Due: Location: 

'l3-6k 170- IcIow3 iq13pJT 40b 

trrvey Perfoimed BY (Print): xd+~y ~ 3 ,  3 - c ,  J 
LRancr?. OK N V  OK &source Grid Dimensions: i 1 ' ~ ~~ 

Survey Perfanned By (Signature): .I& 1) . 

Check OK 0 meters 0 inches 
&feet 0 centimeters 



L 

INTEGRATED ENVIROiGGNTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

\ I l h L i  Ulm,LLl Oh2oCJ-k. q Pab* - 0 1  L-_ 



- 
INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 

RADIOLOGICAL SURVEY FORM 
\“,/CI \“rnl,,rQh~IO2-//3 PIgc I “I c 

L 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 

Room 408 
Survey Location CPM alp per 100 cm2 (total for 2 minute count) 

A+4.5, 1+3.5 01202 
A+5.5,0+3.5 
B+3.5, 1+3.5,3.0 
C+3.0, 1+0.5 
C+4.5,0+1.5 
C+2.5, 1+5.0,2.0 
A+O.O, 0+2.5,4.0 
C+2.5, O+O.O, 6.0 
D+l .O, 0+4.5,4.0 
C+O.O, 0+1.0,3.0 
C+1.5,0+5.5 
C+4.5, 1+1.5,3.0 
D+1.0, 1+1.0,6.0 

1/21 1 
11206 
01198 
2/21 1 
01204 
11202 
l n l o  
11213 
212 16 
1 I203 
01202 
Smear only 



Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



Y J i  < - - 09 aae #l 
User : K I M  

2LJn 2007 16:32 
P r o t o c o l  # :  18 SURVEY 

- T i m e :  1 0 . 0 0  
Data Mode: D u a l  DPM 

Background S u b t r a c t :  1st Via l  

N u c l i d e s :  3H-14C Quench S e t s  
Low Energy :  3H 
High Energy:  14C 

LL UL LCR 2S% 
Region A :  0.0 - 12.0 0 0.0 
Region B :  12.0 - 156 0 0 . 0  
Region C: 0 . 0  - 0.0 0 0.0 

Quench I n d i c a t o r :  tSIE/AEC 
E x t  S t d  T e r m i n a t o r :  Count 

t S I E  % E f f A  t S I E  XEffA 
1034.8 63.95 850.73 59.86 
680.77 54.36 526.12 47.53 
418.09 40.44 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

t S I E  XEffA t S I E  %EffA 
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.31 

BKG 
9.72 
13.08 

0 .00  

t S I E  Z E f f B  tS IE  X E f f B  
1034.8 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 
416.09 5.23 320.19 4.98 
242.00 4.49 184.16 4.02 -~~ ~ 

149.13 3.54 121.67 2.85 

t S I E  % E f f B  t S I E  %EffB 
1035.1 83.64 869.29 84.06 
697.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.55 



- gL, 2 (4 -tu 
,UT. .; 

21 Jun 3007 16:3;! - 09 Paen #2 
P r o t o c o l  #:16 SURVEY User : K I M  

239.94 9 . 5 5  
1 5 2 . 9 3  8 . 7 6  

S# TIME CPMA 
1 1 0 . 0 0  9 . 7 2  
: 1@.@@ 1 . 5 7  
3 1 0 . 0 0  0 . 4 3  
4 1 0 . 0 0  1 . 6 2  
5 1 0 . 0 0  2 . 6 8  
6 10 .00  1 . 3 7  
7 10 .00  0 .00  
8 10.00 2 . 8 9  
9 10 .00  2 .39  

10 10 .00  0 .36  
11 10 .00  0 . 6 9  
12 10 .00  1.31 
13 10 .00  1 .82  
14 1 0 . 0 0  0 . 9 1  

188 .56  9 . 3 2  
122 .58  6 . 6 0  

CPMB DPMl 

239.94 7 9 . 0 5  188 .56  7 7 . 3 1  
152 .93  7 5 . 2 1  122 .58  71 .52  

DPM2 SIS 
13. OE. 8 0 . 0 6 3  

0 . 0 0  2 . 8 1  0 . 0 0  0 .000  
0 . 0 0  0 . 7 7  0 . 0 0  0 . 0 0 0  
0 . 0 0  2 .91  0 . 0 0  0.000 
0 .00  4 . 8 3  0 . 0 0  0 . 0 0 0  
0 . 0 0  2 . 4 7  
0 .57  0 . 0 0  
0 . 0 0  5 . 2 3  
0 .00  4 . 3 3  
1 . 0 4  0 . 4 0  
0 .00  1 .26  
0 .00  2 . 3 7  
0 . 3 6  3 .24  
2 . 7 6  1 . 0 2  

~ ~~ 

0 . 0 0  0.000 
0 . 6 8  34 .828  
0 .00  0.000 
0 . 0 0  0 .000  
1 . 2 1  0.000 
0 . 0 0  0.000 
0.00 0.000 
0 . 2 3  0.000 
3 . 2 2  51 .656  

tSIE FLAG 
758.37  B 
746 .11  
752 .47  
746 .26  
734 .21  
734 .41  
742.18 
7 2 9 . 1 6  
731 .88  
707 .64  
710 .89  
733 .10  
705 .88  
649 .70  



INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 

1 .,11.1\ ~ l i l l i b c r  Q h L ! g 1  -dc 

w 

L 

0 O / d O  



INTEGRATED ENVIRO?!MENTAL MANAGEMENT, INC. 

I P a p  1 "l 
- RADIOLOGICAL SURVEY FORM 

' ~ , , n ~ ,  \UVIU O b 2  1 e - q  



INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 

\UIII~CI QbLIO1- L_ r . p . L  111 I - 
Calibration Due: Site Name: Dale: 'lime: c. isinimeiit6N: 

RILL?"J I (3 ZGGLJ fa/ PI4 cl L e a  "'I+ I-& 

w r u n i m t  S' I  Calibration Due: Location. 
et* L o r  qos 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

w r t ~ ~  \ a m l , u r 0 6 2 1 0 7  - 7 law -1 ~~ 01 I 
InswumenlISN: 

zz7y 1/30? .13- 
Calibration Due: Site Name: Date: Time; 

b / ? / O f  6 L e a  QzI/u-+ IZY\ 

Calibration Due: 
WICK 

InsirurnenllSN: J/ c I Calibration Due: u/ A I Pumose: FST 

Location: 
LfJH yoe 



INTEGRATED ENVIROF!?!ENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

\ur i r \  ‘.urnha oC+..L[V? -/L Psec - 0 1- 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

I 1  \ \ , r b L <  \,islbrl OL? IO? - I? ra8 _ _ ( > I  _ _  - 

RSource I Grid Dimensions: \ Y \  

Check OK 0 melers 0 Inr.he5 



INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 

\wo \urnher 0 b 2 1 07 PrgE _L 01 _L 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

\ u i i ~ %  'vurnhci flC,&103 - & Pay. 
~ - ,,I . ~ 



h 

,-. 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room410 
Survey Location 
1 A+1.5,0+3.0 
2 A+4.5, 1+3.5,3.0 
3 B+2.5,0+5.5 
4 C+4.0, 1+2.5 
5 c+4.5,0+2.0 
6 C+2.0, 0+5.5 
7 D+1.0,0+5.0, 6.0 
8 B+5.5, 1+5.0,4.0 
9 A+O.O, 0+5.5,2.0 
10 B+3.5, Dt0.0,4.0 

CPM alp per 100 cmz (total for 2 minute count) 
11196 
01202 
1f198 
01206 
01203 
1f205 
11200 
VI97 
21204 
Of205 



Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



21 Jun a 0 7  19:06 - - 09 L f d 6 5  ~ p 1  
Protocol # : 26 SURVEY User : KIM 

Time: 10.00 
Data Mode: D u a l  DPM 

Background Subtract: 1st Vial 

b 

Nuclides: 3H-14C Quench Sets 
Low Energy: 3H 
High Energy: 14C 

LL UL LCR 2SX BKG 
Region A: 0.0 - 12.0 0 0.0 11.36 
Region 8: 12.0 - 156 0 0.0 13.04 

Quench Indicator: tSIE/AEC 
Yld Region C: 0.0 - 0 . 0  0 0.0 0.00 

Ext Std Terminator: Count 

. .. 
i + 
-F 

Q 

tSIE XEffA tSIE %EffA tSIE XEffB tSIE XEffB 
1034.8 63.95 850.73 59.86 1034.6 4.95 850.73 5.27 
680.77 54.36 526.12 47.53 680.77 5.2'7 526.12 5.37 
416.09 40.43 320.19 32.62 416.09 5.23 320.19 4.98 
242.00 24.70 184.16 18.16 242.00 4.49 184.16 4.02 
149.13 13.67 121.67 10.10 149.13 3.54 121.67 2.85 

tSIE XEffA tSIE XEffB tSIE XEffB t .SIE XEffA 
1035.1 12.29 869.29 12.00 1035.1 83.64 869.29 84.06 

426.87 10.70 329.70 10.31 426.87 82.43 329.70 81.55 
697.16 11.63 536.87 11.13 697.16 84.32 53e.e7 82.67 



oLz~o~- , i  - 
<or-< - 0g m e  #2 

SURVEY User : KIM P r o t o c o l  # :  26 

239.94 9.55 
152.93 8.76 

S# TIME 
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 
10 10.00 
11 10.00 

CPMA 
11.36 
0.00 
1.07 
0.00 
0.10 
0.22 
0.71 
0.30 
0.00 
0.90 
0.00 

188.56 9.32 239.94 79.05 188.56 77.31 
122.58 8.59 152.93 75.21 122.58 71.52 

CPMB DPM 1 DPM2 SIS t S I E  FLAG 
13.04 f i 5 . f i 0 2  736.18 R - 
0.15 0.00 0.18 0.000 711.70 
0.00 1.92 0.00 12.038 738.32 
0.00 0.00 0.00 0.000 725.68 
1.70 0.00 2.04 204.89 717.06 
0.00 0.40 0.00 0.000 721.28 
0.00 1.29 0.00 0.000 719.08 
0.00 0.54 0.00 0.000 716.90 
0.00 0.00 0.00 0.000 713.82 
0.80 1.45 0.85 123.82 715.38 
0.00 0.00 0.00 0.000 704.86 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
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INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
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INTEGRATED ENVlRQNWIENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 

\,,<ne< \umhrr O b  tzo7 - l j  PIC< __ I -  (11 .A- 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 50 1 
Survey Location 
1 A+2.5,0+1.5 
2 A 4 . 5 ,  1+4.0 
3 A+2.5,2+4 
4 B+4.0,2+2.0 
5 B+3.5, W4.0 
6 B+I.O, 0+5.0,6.0 
7 C+I.O, 1+3.0,4.0 
8 B+2.5, 3+0.0,4.0 
9 A+O.O, l+3.5,2.0 

CPM alp per 100 cm2 (total for 2 minute count) 
11206 
11209 
u206 
11195 
11212 
OD03 
11209 
OD06 
11212 



Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to [he end ofthat run are one number higher than the corresponding 
location on the survey map. 



SS.18 OL'6ZT Sb'Z8 L8'9Zb TS'OT OL'bZC OL'OT L8'9Zb 
L8'ZB LB'BSS Zr'bB 91'L69. TT'TT L8'8TS T9'Tl 9T'L69 
90'bB bZ'690 b9-sa T-SCOT 00-ZT 6z-69~ 6Z'ZT T'SZOT 
8443% 31S? 8443% 3153 b443% 3IS? W443% 3IS? 

SB'Z L9'TZT bS.Z S?.6b? OT-OT L9'TZT L9'ZT !i1'6bT 

B6'b 6T'OZE CZ.2 60'9Tb Z9'ZZ bT'OZZ bb'Ob 60'9Tb 
LZ'S ZT'9ZS LZ'S LL'O89 SG'Lb ZT'9ZS 9C'bS LL'089 

ZO'b 9T'bHT 6b.b OO'ZbZ 9T'8T 9T'b8T OL'bZ OO'ZbZ 

LZ'S SL'OEB S6'b 8'bSOT 98'65 ZL'OSB ~6.~9 a*bsoT 
8443% 3ISJ 8443% 3157 tJ4+3-/. 31ST t1$43% 3IS3 

n 



25 Jun 2007 11:50 TRI-CAR8 - 1.09 'AIf <P;pase #2 
Protocol #: 18 SURVEY User : K I M  

239.94 9.55 180.56 9.32 239.94 79.05 188.56 77.31 
152.93 8.76 122.58 8.59 152.93 75.21 122.58 71.52 

S# TIME CPMA 
1 10.00 10.93 
2 10.00 1.35 
3 10.00 0.00 
4 10.00 0.00 
5 10.00 2.25 
6 10.00 0.00 
7 10.00 0.00 
8 10.00 2.29 
9 10.00 1.06 
10 10.00 1.41 

CPMB 
13.37 
0.00 
0.00 
0.00 
0.85 
0.00 
0.09 
0.61 
0.00 
0.10 

D P M l  

2.48 
0.00 
0.00 
3.89 
0.00 
0.00 
4.05 
1.94 
2.55 

DPM2 SIS tSIE F L A G  
74.269 739.06 B 

0.00 0.000 699.44 
0.00 0.000 718.99 
0.00 0.000 714.75 
0.77 0.000 712.93 
0.00 0.000 704.87 
0.11 0.000 719.52 
0.47 0.000 702.25 
0.00 0.000 714.41 
0.00 87.014 717.81 



4 

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. - 
\ , r j  \ v ~ t r i r  06LSC?-Z-) 
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Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number presenf assume 0. 

Room 505 
Survey Location 
1 B+3.5,0+2.5 
2 A+4.5, 1+1.5 
3 B+1.5, 1+4.5 
4 A+4.5,2+3.5 
5 8+2.5,3+0.5 
6 B+0.5,2+5.5 
7 B+5.0,2+1.0,2.0 
8 B+5.0,2+2.0,2.0 
9 B+4.5, 1+2.5,2.5 
10 A+1.0,0+3.5,2.5 
1 1  B+3.5,2+5.0,2.5 
12 C+O.O, 2+5.0,6.0 
13 A+2.5,3+1.0,3.0 
14 A+O.O, 1+2.5,4.0 
15 A+4.5,0+0.0,4.0 
16 C+O.O, 1+1.5,4.0 

CPM alp per 100 cmz (total for 2 minute count) 
11194 
01197 
0120 1 
11193 
01196 
11204 
11202 
11197 
01206 
01202 
01199 
Smear only 
11203 
11198 
0120 1 
11201 



Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smem used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



26 Jun 2007 07:OO TRI-CRRB - 1.09 qd6&e +ii 
P r o t o c o l  #:la SURVEY U s e r  : K I M  - 
Time:  10.00 
D a t a  Mode: D u a l  DPM Nuclides: 3H-14C Quench S e t s  

Background S u b t r a c t :  1st V i a l  H i g h  E n e r g y :  14C 
L o w  E n e r g y :  3H 

LL UL LCR ZS% BKG 

R e g i o n  B: 12.0 - 156 0 0.0 13.29 
R e g i o n  A :  0.0 - 12.0 0 0.0 10.11 

R e g i o n  C: 0.0 - 0.0 0 0.0 0.00 

Quench I n d i c a t o r :  t S I E / n E C  
E x t  Std T e r m i n a t o r :  C o u n t  

v 

t S I E  % E f f A  t S I E  % E f f A  t S I E  XEf fB  t S I E  X E f f B  
1034.8 63.95 850.73 59.86 1034.8 4.95 850.73 5.27 
680.77 54.36 526.12 47.53 600.77 5.27 526.12 5.37 
416.09 40.44 320.19 32.62 416.09 5.23 320.19 4.98 
242.00 24.70 104.16 18.16 242.00 4.49 104.16 4.02 
149.13 13.67 121.67 10.10 149.13 3.54 121.67 2.85 

t S I E  % E f f A  t S I E  % E f f A  t S I E  X E f f B  t S I E  X E f f B  
1035.1 12.29 869.29 12.00 ,1035.1 83.64 869.29 84.06 
697.16 11.63 538.87 11.13 697.16 04.32 538.07 82.87 
426.87 10.70 329.70 10.31 426.87 82.43 329.70 81.55 



Qr-5 - 
26 Jun 2007 07:OO TRI-CARE - 1.09 Paae #2 
Protocol #:18 SURVEY User : K I M  

v 

239.94 9.55 
152.93 8.76 

S# TIME 
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
B 10.00 
9 10.00 
10 10.00 
11 10.00 
12 10.00 
13 10.00 
14 10.00 
15 10.00 
16 10.00 
17 10.00 

CPMA 
10.11 
0.00 
1.76 
0.00 
1.30 
1.51 
0.75 
1.85 
0.61 
0.68 
1.09 
1.23 
1.88 
0.00 
3.08 
1.77 
1.46 

188.56 9.32 
122.58 8.60 

CPMB 
13.29 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.40 
0.00 
0.00 
0.00 
0.04 

DPMl 

0.00 
3.17 
0.00 
2.36 
2.75 
1.36 
3.33 
1.11 
1.23 
1.95 
2.21 
3.32 
0.00 
5.57 
3.17 
2.60 

239.94 79.05 188.56 77.31 
152.93 75.21 122.58 71.52 

DPM2 SIS tSIE FLAG 
74.125 734.13 B 

0.00 0.000 726.04 
0.00 0.000 739.55 
0.00 0.000 745.38 
0.00 0.000 725.17 
0.00 0.000 726.85 
0.00 49.354 734.59 
0.00 0,000 744.21 
0.00 0.000 734.16 
0.00 0.000 722.77 
0.00 0.000 745.66 
0.00 0.000 741.89 
0.27 112.18 723.66 
0.00 0.000 729.66 
0.00 65.943 734.90 
0.00 0.000 742.11 
Cl.O(:l 144.45 745.11 





I 

W 

-- 



INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 



INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 



INTEGRATED ENV!DC!NMENTAL MANAGEMENT, INC. 

\mil \ulnhrr L2(cZ>%- - 2G . RADIOLOGICAL SURVEY FORM 



'3NI 'lN3VU3BWNWVU lVlN3VUNOtllAN3 a31WD31NI 
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INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 



- 
INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 505A 
Survey Location 
1 B+0.5,1 +I .5 
2 A+3.5, 1+1.5 
3 A+5.0,0+5.5 
4 B+0.5, ot2.5 
5 A+4.0,0+2.5 
6 A+I.O, 0+1.5,2.5 
7 A+1.0, 1+1.5,2.0 
8 A+3.5, 1+3.0,4.0 
9 B+2.0, o t 4 A 4 . 0  
10 A+3.0,0+0.0,6.0 
1 I A+O.O, 0+5.0,6.0 

CPM alp per 100 cm2 (total for 2 minute count) 
011 95 
01202 
01199 
ID06 
In01 
1D03 
11205 
11200 
OD07 
on0 1 
11197 



Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



. . ~, 
ClOF < 

26 Jun 2007 10:06 T R I - C f i R R  - 1.09 Page  # 1  
P r o t o c o l  #:27 SURVEY U s e r  : K I M  

v 
Time:  10.00 
D a t a  Mode: D u a l  DPM N u c l i d e s :  3H-14C Q u e n c h  S e t s  

L 

B a c k g r o u n d  Subtrac t :  1st V i a l  

LL UL LCR 2 S %  
R e g i o n  A: 0.0 - 12.0 0 0.0 
Region E: 12.0 - 156 0 0.0 
R e g i o n  C: 0.0 - ,  0.0 0 0.0 

Quench  I n d i c a t o r :  t S I E / A E C  
E x t  S t d  T e r m i n a t o r :  C o u n t  

t S I E  % E f f A  t S I E  % E f f A  
1034.8 63.95 850.73 59.86 
680.77 54.36 526.12 47.53 
416.09 40.44 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

t S I E  %Ef fF \  t S I E  X f f A  
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.31 

BKG 
9.69 

13.01 
0.00 

L o w  Energy: 3H 
H i g h  Energy: 1 4 C  

tSIE X E f f E  t S I E  % E f f B  
1034.8 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 
416.09 5.23 320.19 4.98 
242.00 4.49 184.16 4.02 
149.13 3.54 121.67 2.85 

t S I E  X E f f B  t S I E  % E f f E  
,1035.1 83.64 869.29 84.06 
697.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.55 



S L F \ r  - 
2 t  Jun 2007 10:06 TRI-CARE - 1.09 Pase # 2  
Protocol #:27 SURVEY User : K I M  - 

239.94 9.55 188.56 9.32 239.94 79.05 188.56 77.31 
152.93 8.76 122.58 8.60 152.93 75.21 122.58 71.52 

S# 
1 
2 
3 
4 
5 
b 
7 
8 
9 

10 
11 
12 

TIME 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

CPMA 
9.69 
1 .71  
1.39 
1.09 
1.03 
1.67 
2.85 
0.00 
1.65 
1.91 
2.58 
1.61 

CPMB 
13.01 
0.00 
0.00 
0.00 
0.07 
0.00 
0.00 
0.00 
0.00 
0.49 
0.00 
1.19 

DPMl 

3.06 
2.52 
1.96 
1.84 
3.02 
5.16 
0.00 
2.96 
3.33 
4.63 
2.60 

DPM2 SIS tSIE F L A G  
73.402 723.36 B 

0.00 74.632 748.41 
0.00 0.000 734.00 
0.00 0.000 736.21 
0.00 131.54 734.92 
0.00 27.100 731.30 
0.00 88.589 730.83 
0.00 0.000 728.99 
0.00 125.55 740.06 
0.38 58.114 731.85 
0.00 49.889 749.60 
1.25 113.98 739.48 



- 
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Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 507 
Survey Location 
1 B+3.5,0+3.5 
2 C+1.5, 2+0.5 
3 A+3.5,2+4.5,3.0 
4 A+4.5, 1+2.5 
5 B+2.5, 1+4.5,3.0 
6 C+4.5, 1+3.5,2.5 
I C+4.5, 1+5.5,2.5 
8 C+3.5,2+3.5,3.0 
9 C+5.5,2+4.0,6.0 
10 B+5.5,3+0.0,4.0 
I I A+O.O, 1+3.5,4.0 
12 A+5.5,0+0.0,2.0 
13 D+O.O, 0+5.5,6.0 

CPM alp per 100 cm2 (total for 2 minute count) 
11148 
Of159 
11152 
11147 
211 5 1 
11153 
01147 
11143 
Smear only 
21144 
11156 
11157 
01153 



Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used 3s a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



o b  Z Z C -  29 
C ( d 6 - i  __ 25 J u n  2007 07:15 TRI-CARE - 1.09 P a s e  #1 

P r o t o c o l  #:I8 SilRVEY U s e r  : KIM 

T i m e :  10.00 
D a t a  Mode: D u a l  DPM N u c l i d e s :  3H-14C Q u e n c h  S e t s  

B a c k g r o u n d  S u b t r a c t :  1st  V i a l  

LL UL LCR 25% 
R e g i o n  A :  0.0 - 12.0 0 0.0 
R e g i o n  E: 12.0 - 156 0 0.0 
R e g i o n  C: 0.0 - 0.0 0 0.0 

Q u e n c h  I n d i c a t o r :  t S I E / A E C  
E x t  S t d  T e r m i n a t o r :  C o u n t  

BKG 
11.62 
11.48 
0.00 

L o w  E n e r g y :  3H 
H i g h  E n e r g y :  14C 

t S I E  Z E f f A  t S I E  %Ef fA  
1034.8 63.94 850.73 59.86 
680.77 54.36 526.12 47.53 
416.09 40.43 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

t S I E  X E f f A  t S I E  % E f f A  
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.31 

t S I E  % E f f B  t S I E  % E f f B  
1034.8 4.95 850.73 5.27 
680.77 5.28 526.12 5.37 
416.09 5.23 320.19 4.99 
242.00 4.49 184.16 4.02 
149.13 3.54 121.67 2.85 

t S I E  % E f f B  t S I E  % E f f B  
,1035.1 83.64 869.29 84.06 
697.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.55 



c&, 2 2  -7 - 7q 
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L J u n  2007 07:16 TRI-CRRB - 1.09 Paqe # Z  
P r o t o c o l  #:18 SURVEY User : KIM 

b 

239.94 9.55 
152.93 8.76 

S #  TIME CPMA 
1 10.00 11.62 
2 10.00 0.00 
3 10.00 0.00 
4 10.00 0.39 
5 10.00 0.00 
A 10.00 0.00 
7 10.00 0.09 
8 10.00 0.00 
9 10.00 0.00 

10 10.00 0.87 
11 10.00 0.00 
12 10.00 0.00 
13 10.00 0.00 
1 4  10.00 0.62 

188.56 9.32 
122.58 8.59 

CPMB OPMl 

2.49 0.00 
0.00 0.00 
0 .01  0.71 
1.77 0.00 
2.53 0.00 
2.34 0.00 
2.54 0.00 
0.97 0.00 
1.73 1.16 
0.55 0.00 
0.23 0.00 
0.28 0.00 
3.14 0.33 

11.48 

239.94 79.05 188.56 77.31 
152.93 75.21 122.58 71.52 

DPMZ SI5 t 5 I E  F L A G  
67.975 726.98 B 

3 .00  117.46 727.88 
0.00 0.000 717.53 
0.00 13.000 727.71 
2.13 135.76 707.74 
3.04 279.54 716.32 

3.06 178.86 713.45 
1.17 0.000 706.97 
1.98 73.444 708.59 
0.66 105.77 722.73 
0.28 0.000 722.16 
0.34 0.000 719.08 
3.70 58.829 712.02 

2.80 46.483 714.88 



INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
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INTEGRATED ENVIRO?!NIENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

Page 1 01 L \,,,<L> %",I.. 0 6 0  ? -_2_ 

nstrummWSN: 

4 3 - 3 1  !4/7?% 
Calibration Due: Location: 

L /7-/os k!CAAi 'io? 
nslniment/SN: J lA  Calibration Due: J/& 

iu ivry  Perlonned B y  (Print): 54- 3 3 L - C . J  
LBattery OK 6.HV OK &ource 

Check OK 

Purpose: F / 

Survey Performed B y  (Signature): A,< ) 
Grid Dimensions: I F  1 c 

0 meters 0 inches 
w e e ,  0 centimeters 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENV!RnNMENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 
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- 
INTEGRATED ENVIRCFlMENTAL MANAGEMENT, INC. 

RADIOLOGICAL SURVEY FORM 
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Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 509 
Survey Location 
1 A+3.5,0+3.5 
2 A+2.5, 1+3.5 
3 B+1.5,0+5.5 
4 B+1.5,0+1.5,3.0 
5 B+3.5, 1+2.5,3.0 
6 B+0.5, 1+3.0,2.5 
7 B+5.0, 1+0.0, 6.0 
8 A+3.5, 1+4.0,4.0 
9 A+O.O, 0+5.5,2.0 
10 B+0.5, O+O.O, 4.0 

CPM d p  per I00 cmz (total for 2 minute count) 
1/143 
0/147 
11141 
1/132 
VI45 
1/142 
01139 
11142 
2/140 
11138 



Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used 3s a background for the LSC counter 

Smear Results 2 to the end of that Nn are one number higher than the corresponding 
location on the survey map. 



22°F-24 
Y.lf-7 

25 J u n  2007 09:49 TRI-CARB - 1.09 Paqe #1 
P r o t o c o l  # :26  SClRVEY U s e r  : K I M  

L 

Time:  10.00 
D a t a  Mode: D u a l  DPM N u c l i d e s :  3H-14C Quench S e t s  

B a c k g r o u n d  S u b t r a c t :  1 s t  Vial 

LL  UL L C R  25% 
R e g i o n  0: 0.0 - 12.0 0 0.0 
R e g i o n  8: 12.0 - 156 0 0.0 
R e g i o n  C: 0.0 - 0.0 0 0.0 

Q u e n c h  I n d i c a t o r :  t S I E / A E C  
E x t  S t d  T e r m i n a t o r :  C o u n t  

t S I E  X E f f A  t S I E  % E f f A  
1034.8 63.95 850.73 59.86 
680.77 54.36 526.12 47.53 
416.09 40.44 320.19 32.62 
242.00 24.70 1 8 4 . l b  18.16 
149.13 13.67 121.67 10.10 

I !5 1 t- %E f f A t S I E  % E f f A  
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.31 

L o w  E n e r g y :  3H 
H i g h  E n e r g y :  14C 

EKG 

1.13 

. ../. 
f 

rn 

t S I E  % E f f B  t S I E  X E f f B  
1034.8 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 

320.19 4.98 416.09 5.23 
242.00 4.49 184.16 4.02 
149.13 3.54 121.67 2.85 

t S I E  % E f f B  t S I E  % E f f B  
1035.1 83.64 869.29 84.06 
697.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.55 



%?Fu-r.rc, 
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25 Jun 2007 09:49 TRI-CARE - 1.09 Page #2 
Protocol #:26 SURVEY U s e r  : K I M  

239.94 9.55 188.56 9.32 239.94 79.05 199.56 77.31 
152.93 8.76 122.58 8.59 152.93 75.21 122.58 71.52 

S# T I M E  
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 
10 10.00 
11 10.00 

CPMFI 
10.95 
0.00 
0.00 
0.00 
0.00 
0.67 
0.00 
0.83 
0.00 
0.00 
0.00 

CPME 
13.08 
0.00 
0.00 
0.00 
0 .oo 
0.89 
0.37 
0.00 
0.00 
0.32 
0.00 

D P M l  

0.00 
0.00 
0.00 
0.00 
1 .oo 
0.00 
1.53 
0.00 
0.00 
0.00 

DPM2 

0.00 
0.00 
0.00 
0.00 
0.99 
0.44 
0.00 
0.00 
0.38 
0.00 

SIS tSIE FLFIG 
71.755 732.53 B 
0.000 722.lb 
0.000 715.38 
0.000 717.57 
0.000 719.00 
56.335 727.55 
0.000 718.20 
0.000 711.52 
0.000 724.45 
0.000 716.58 
0.000 715.65 





Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 5 1 1 
Survey Location 
1 A+4.5,0+2.5 
2 B+2.5,0+4.5 
3 B+2.5, 1+4.5 
4 B+0.5, 2+3.5 
5 A+2.5,2+2.5 
6 A+5.0,2+0.0 
7 A+5.0, 14.0 
8 B+3.5,2+3.5,3.0 
9 C+0.0,2+4.0, 6.0 
10 A+1.5, ot2.5 
11 A+1.0, ot5.0,2.0 
12 A+1.0, 1+0.5,2.0 
13 A+O.O, 2+1.5,6.0 
14 B+O.O, 3+0.0,4.0 

v 15 C+O.O, 1+2.5, 6.0 
16 B+2.0,0+0.0,2.0 

CPM alp per IO0 cm’ (total for 2 minute count) 
11206 
01202 
OD06 
11198 
0/193 
OD04 
OD00 
11199 
Smear only 
01204 
11205 
11201 
011 99 
11205 
0/203 
0/200 



Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



26 Jun 2007 12:lt3 TRI-CARE - 1.09 ~ ' b & e  #1 
Protocol #:28 SIJRVEY User : K I M  

Time: 10.00 
Data Mode: Dual DPM 

Background Subtract: 1st Vial 

Nuclides: 3H-14C Quench Sets 
Low Energy: 3H 
High Energy: 14C 

LL UL LCR 2S% BUG 

Region 8: 12.0 - 156 0 0.0 12.69 
Region A: 0.0 - 12.0 0 0.0 11.11 

Region C: 0.0 - 0 . 0  0 0.0 0.00 

Quench Indicator: tSIE/AEC 
Ext Std Terminator: Count 

t S I E  XEtfA tSIE XEffR tSIE %EffB tSIE %EffB 
1034.8 63.95 850.73 59.86 1034.8 4.95 850.73 5.77 
680.77 54.36 526.12 47.53 680.77 5.27 526.12 5.37 
416.09 40.44 320.19 32.62 416.09 5.23 320.19 4.98 
242.00 24.70 184.16 18.16 242.00 4.49 184.16 4.02 
149.13 13.67 121.67 10.10 149.13 3.54 121.67 2.85 

tSIE XEffA tSlE %EffFI t S I E  %EffB tSIE %Eff8 
1035.1 12.29 869.29 12.00 1035.1 83.64 069.29 04.06 
697.16 11.63 538.87 11.13 697.16 84.32 538.87 82.87 

329.70 81.55 426.87 10.70 329.70 10.31 426.87 82.43 
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26 Jun 2007 12:18 TRI-CIJRB - 1.09 Pase 
Protocol #:28 SURVEY User : K I M  

L 

239.94 9.55 188..56 9.32 239.94 79.05 180.56 77.31 
152.93 8.76 122.58 8.59 152.93 75.21 122.58 71.52 

S# TIME 
1 10.00 
2 10. 00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 
11 10.00 
12 10.00 
13 10.00 
1 4  10.00 
15 10.00 
16 10.00 
17 10.00 

CPMA 
11.11 
0.00 
0.93 
0.00 
0 .oo 
3.06 
0.00 
0.00 
0.00 
0.85 
0.68 
0.00 
0.20 
0.00 
0 .oo 
1.65 
0.00 

CPMB 
12.69 

0.00  

0.87 
0.86 
0 .oo 
0.00 
1.20 
0.05 
0.26 
0.00 
0.00 
0.36 
0.00 
0.00 
0.00 
3.65 
1.35 

DPMl 

0.00 
1.47 
0.00 
0.00 
5.59 
0.00 
0.00 
0.00 
1.56 
1.23 
0.00 
0.35 
0.00 
0.00 
2.07 
0.00 

DPII2 SIS tSIE F L A G  
66.8S0 710.9h R 

0.00 0.000 712.90 
0.94 209.27 717.47 
1-03 517.08 717.31 
0.00 0.000 717.93 
0.00 29.853 715.85 
1.45 0.000 710.47 
0.06 0.000 729.70 
0.32 0.000 718.54 
0.00 0.000 711.82 
0.00 0.000 723.25 
0 . 4 4  0.000 716.43 
0.00 0.000 726.22 
0.00 0.000 723.47 
0.00 0.000 736.40 
4.20 117.73 731.41 
1.62 52.965 716.76 



INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

PaPC 1 UI _L L \umri \uiiihcr D6 ZSU? -a- 
Calihrnrion Due: 





INTEGRATED ENV!RQNMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
L RADlOLOGlCAC SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. - RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
v RADIOLOGICAL SURVEY FORM 

race 1 ,i -5 ~ r ., <.I, %Il.CI m-@,S-? - CI 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room511A 
Survey Location CPM cl/p per 100 cm’ (total for 2 minute count) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

B+O.O, 0+1.0 
A+3.5,0+1.5 
A+3.5,0+4.5 
A+5.0, 1+5.0 
A+2.5, 1+4.0 
A+4.5,0+5.5 
A+1.5, 1+1.5,3.0 
A+1.5,0+3.5,2.5 
A+1.5, 0+2.5,2.5 
A+3.0, 0+0.0,6.0 
B+Z.O, 0+1.5,4.0 
A+4.5, 1+5.0, 2.0 
A+O.O, 1+0.5,4.0 

01193 
01204 
01197 
11200 
11205 
0d03 
0/198 
11202 
21204 
01200 
011 96 
11204 
1/201 



Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 
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27 Jun 2007 02:13 TRI-CARE - 1.09 Paoe # 1  
Protocol #:18 St~lRVEY User : K I M  

v 
T i m e :  10.00 
D a t a  Mode: D u a l  DPM 

Background  S u b t r a c t :  1 s t  V i a l  

N u c l i d e s :  3H-14C Quench S e t s  
L o w  Energy :  3H 
H i g h  Energy :  14C 

LL UL LCR ZSX 
R e g i o n  A :  0.0 - 12.0 0 0.0 
Region B: 12.0 - 156 0 0.0 
Reg ion  C:  0.0 - 0.0 0 0.0 

Quench I n d i c a t o r :  tSIE/PIEC 
E x t  S t d  T e r m i n a t o r :  Count  

t S I E  % E f f A  t S I E  % E f f A  
1034.8 63.94 850.73 59.86 
680.77 54.36 526.12 47.53 
416.09 40.43 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

t S I E  % E f f A  t S I E  XEf fA  
1035.1 12.29 869.29 12.00 
697.16 11.63 578.87 11.13 
4?h.B7 10.70 329.70 10.31 

BKG 
11.56 
13.34 
0.00 

t S I E  XEf fB  t S I E  XEf fE 
1034.8 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 
416.09 5.23 320.19 4.98 
242.00 4.49 184.16 4.02 
149.13 3.54 121.67 2.85 

t S I E  % E f f B  t S I E  % E f f B  
1035.1  8 1 . 6 4  869.79 8G.06 
617.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.55 



Z J u n  2007 02:13 TRI-CFIRE - 1.09 Pase #2 
Protocol #:16 SURVEY User : K I M  

. Y .  , 
Z J u n  2007 02:13 TRI-CFIRE - 1.09 Pase #2 
Protocol #:16 SURVEY User : K I M  

L. 

239.94 9.55 
152.93 8.76 

S# T I M E  CPMP 
1 10.00 11.56 
2 10.00 0.06 
3 10.00 0.00 
4 10.00 0.00 
5 10.00 0.00 
6 10.00 0.00 
7 10.00 3.23 
E 10.00 0.00 
9 10.00 0.00 
10 10.00 1.24 
11 10.00 0.00 
12 10.00 0.00 
13 10.00 0.00 
14 10.00 0.65 

188.56 9.32 
122.58 8.59 

CPMB DPMl  

0.00 0.11 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.17 5.83 
0.00 0.00 
0.00 0.00 
0.00 2.26 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 1.55 

13.34 

239.94 79.05 100.56 77.31 
152.93 75.21 122.56 71.52 

DPM2 SIS tSIE F L A G  
71.248 719.55 B 

0.00 0.000 729.19 
0.00 0.000 718.07 
0.00 0.000 737.21 
0.00 0.000 706.98 
0.00 0.000 716.12 
0.00 0.000 722.09 
0.00 0.000 713.57 
0.00 0.000 727.44 
0.00 0.000 724.87 
0.00 0.000 730.63 
0.00 0.000 724.19 
0.00 0.000 723.45 
0.00 0.000 715.55 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. - RAOIOLOGICAL SURVEY FORM 
.,<r r .  \“ . , .cr-c,bZiLl~-~/  - i v 3 m  I_- ,,, 2 

W 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 600 
Survey Location 
1 B+4.5,2+3.5 
2 B+3.5, 1+2.5 
3 B+3.5,0+2.0 
4 A+4.0, 1+0.0 
5 A+4.5, 2+2.5 
6 C+2.0,2+0.5,4.0 
7 A+3.5,0+0.0,6.0 
8 A+O.O, 1+4.5,4.0 
9 A+4.5,3+0.0,2.0 
10 B+3.0,0+5.0 
1 1  C+0.5, ]+OS, 2.0 
12 C+0.5, 1+1.5,2.0 
13 B+5.5,0+2.5,3.0 
14 C+2.0,0+2.5,6.0 

e 15 C+0.5, 1+4.5,2.5 
16 B+1.0, 1+4.5,2.5 

CPM alp per 100 cm’ (total for 2 minute count) 
01197 
11206 
11210 
01202 
01207 
11199 
2120 1 
11206 
01209 
11193 
11207 
0/2 10 
11198 
Smear only 
11208 
11197 



Smears counted on Ludlum 2929/43-10-1 are in sequential order. 

Smears counted on the LSC unit are as follows: 

Smear Result 1 is From a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



Y o r - f  
INTEGRATED ENVl RONMENTAL MANAG EM ENT, I NC. - Copyright 0 Integrated Envlmnmsntal Managemant. 2003 

RSP-019 IReV. W3l- Anachmmnt 4 

CERTIFICATE OF ANALYSIS - SMEARS 

iample Collection Date: 
lme 25.2007 

Sample Ship Date: 
NIA 

Sample Analysis Date: 1 ReportDate: I JUnt 25.2007 

DATA ACQUISIllON I I  
lmbument Serial No.: I Callbailon Dw-1 I 2928 Scalar ~14310-1 Pmbe I 1281281132238 Aodl2. 2W8 

Instrumant Model: nslrumant tdanuhstmr: 
.udlurn 

4nalysh Method: I Instrument EMcIencY 1 1  
IEM RSP (specily) RSP.019 

0 Other (specily). 

malyrls Type: 

Gross Alpha 
0 Gross Beta 
0 Other (apedfy): 

Gross Counts Count Time Background Count Rate 
lmln) (cpm) 

I BO I 1 41 I 

m m s l m l m ' * l ~ , ~  

nalyshi performed by (print): 



& I - i l q - L (  

n, "7 
INTEGRATED ENVl RONMENTAL MANAGEMENT, I NC. 

,- Copyrbht 0 Inteorated Envlronm.nral Msnapernent, 2003 
RSP-Ole (Rev. 003) - Armohmem 4 

CERTIFICATE OF ANALYSIS - SMEARS 

Clbnt Name: GLERL I IEM Prolbst Na: 2005006.003 11 
Sample CollscUon Date: 
June 25,2007 

Sample Shlp Dab: Sample Analyslr Dab: Report Dab: 
NIA Jum 25.2007 

Inatrument Manufacturer: 
Ludlum 

Instrument Model: Instrument Serlal No.: CallbraUon Dw: 
2920 Scaler ~143-10-1 Pmbe 12612W132238 Apnl2,2008 

I 

hnalyrls Method: 

IEM RSP @pacify): RSP-019 
0 Other (specify): 

hMlySi5 TYPO: 

W Gross Alpha 
0 Gross Bela 
0 Olher (specify): 

41 

Instrument Rclency 

Source sourw Gmol Counts Count T h  Net Count Rate Emclsncy 
IdanUnerlSN AcUvky .h (mln) (cpm) (cpmldpm) 

24W-SB 127W 43963 10 4396 0.35 

W m )  

Inatrumbnt Background 

Grmr Counts Count Tlms Background Count Rate 
Imlnl I C D m l  

I 

inalysis parfamed bj (prlnl): 

elkey W. Surnlin. RRPT 

60 

A n s l y a l s $ ~  (signature): Llcenss No.: 

MOE License NO: MD-31-28141 Y 

I 1 It 



:Ilent Name: GLERL 

W 

-- 

IEM Project Na: 2005wB.W3 

DATA ACOUISInON 

iample CoIIectlon Date: 
uw 25.2007 

CallbnUon Due: 
w,dl2 2000 

Instrument Model: Instrument %rial No.: I 2929 Scaler ~143-10-1 Probe 126126/132238 
ostwment Msnuhctumr: 
udlum 

Sample Ship Date: Sample Analyah Dah: Repoll Date: 
N/A JUM 25.2007 

inalysh Mnthod: 

IEM RSP (specify): RSP-019 
0 Other (spedfy): 

knalyrb Typ: 

0 GmosMha 
W Gross Beta 
0 Olher (specify): 

Instnnnenl Emclmncy 

s o u r u  SOUrCs Gross Counts Count n m s  Net Count Rate Emclency 
Id.nUfleWN AcWlly - h (mW (cpm) (cpmldpm) 

(dpm) 

2389-98 20000 52492 10 5186 0.26 

Instrument Background 

Gross Counb Count nme Background Count Rate 
(mW (wm) 

3186 60 53 

nalysis performed by (print): 

11 

12 

13 

14 

104 2 -1.1 4.2 5.1 6.6 a 

104 2 -1.1 -4.2 5.1 6.6 a 

110 2 1 .a 7.3 5.2 6.6 a 

106 2 -0.1 0.4 5.1 6.6 a 

rdes: 
I - NO mmdh lm uldlapbm 
) - w m e a u n a ~ b ~ m p l o  
1. m p b m  lodbm 
I - m e r  i d e a ) :  
I - m a r ~ M a J :  

N ~ E  RmmMO. 

!Rrey W. Sumlin. ARPT MDE License No: MD-31-281-01 



Od L\VJZi7-L{ 
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INTEGRATED ENVlRONiviENTAL MANAGEMENT, INC. - Copyright 0 Integrated Envlronm.nU1 Managemernt. 2003 
RSP-019 (Rev. 003) - Anwhment 4 

CERTIFICATE OF ANALYSIS - SMEARS 

CLnt Name: GLERL 

Sample CollecUon Dale: Sample Ship Dale: Sarnplo Analysis Date: Roporl Dale: 
June 25.2W7 NIA June 25.2007 

IEM Project Na: 2005006.W3 

DATA ACQUISITIDN 

CalibnUon Duo: I 1261 ZW132238 I Aail2,2008 
Inatrurnent Serlrl No.: Instrument Model: 

2929 Scalerw/43-lO-l Probe 
Instrument Manulacturor: 
Ludlum 

Analysh Method: InWurnnnt Emcloncy 

W IEM RSP (spclly): RSP.019 Source source Gross Counts Count T h o  Net Count R.ts €flkk.ncy 
IdmninorlSN AcUvIty ~ *r ImW ( c m )  IcPmldpm) 0 OUler (SpEMyJ: 

(dprn) 

halysh Type: 2394-98 MM)O 52492 i o  5186 0.26 

0 Gross Alpha 
Gross Beta 

0 Mher (spedFf): 
Inatrumnt Background 

Gross Counts count rime Background Count Rato 
WnI (cprn) 

3186 60 53 

RESULTS 

Smoar No. Gmst  Counts Count Tima Not Count Rats AcUvUy +I- MDA Codes 
(nw (Cpm) ldprn) fdpm) ldpm) 

i s  104 2 -1.1 4.2 5.1 6.6 a 

16 101 2 -2.6 -10.0 5.0 6.6 a 

I I 
I I I I I 

Copyright 0 Integrated Environmental Management. 2003 
RSP-018 (Rev. 003) - ARachmsnt 4 



26 Jun 2007 15:25 TRI-CFIRB - 1.09 Paoe #1 
Protocol #:26 SURVEY User : K I M  - Time: 10.00 
Data Mode: Dual DPM Nuclides: 3H-14C Ouench Sets 

Background Subtract: 1st Vial High Energy: 14C 
Law Energy: 3 H  

LL UL LCR 25% BKG 

Region 8: 12.0 - 156 0 0.0 14.19 
Region A :  0.0 - 12.0 0 0.0 11.11 

Region C: 0.0 - 0.0 0 0.0 0.00 

Quench Indicator: tSIE/AEC 
Ext Std Terminator: C e u n t  

tSIE %Eff& tSIE % E f f R  tSIE %EffB tSIE %EffB 
1034.8 63.95 850.73 59.86 1034.8 4.95 850.73 5.27 
680.77 54.36 526.12 47.53 680.77 5.27 526.12 5.37 
416.09 40.44 320.19 32.62 416.09 5.23 320.19 4.98 
242.00 24.70 184.16 18.16 242.00 4.49 184.16 4.02 
149.13 13.67 121.67 10.10 149.13 3.54 121.67 2.85 

tSIE X f f A  tSIE %EffA tSIE XEff8 tSIE XEffB 
1035.1 12.29 869.29 12.00 1035.1 83.64 869.29 84.06 
697.16 11.63 538.87 11.13 697.16 84.32 538.87 82.87 
426.87 10.70 329.70 10.31 426.87 82.43 329.70 81.54 



-,-. . 
U u n  2007 15:25 TRI-CARB - 1.09 Paoe #2 
Protocol #:26 SURVEY User : K I M  - 

239.94 9.55 
152.93 8.76 

S# TIME 
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
b 10.00 
7 10.00 
8 10.00 
9 10.00 
10 10.00 
11 10.00 
12 10.00 
13 10.00 
14 10.00 
15 10.00 
16 10.00 
17 10.00 

CPMA 
11.11 
0.34 
0.00 
0.00 
0.00 
0.00 
0.65 
0.00 
1.38 
1.22 
0.00 
0.00 
3.32 
0.00 
0.00 
0.00 
0.47 

100.56 9.32 
122.58 8.59 

CPME 
14.19 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .oo 
0.00 
0.93 
0.00 
0.00 

DPMl 

0.62 
0.00 
0.00 
0.00 
0.00 
1.18 
0.00 
2.52 
2.23 
0.00 
0.00 
6.06 
0.00 
0.00 
0.00 
0.85 

239.94 79.05 iee.56 77.31 
152.93 75.21 122.58 71.52 

DPM2 SIS tSIE F L A G  
77.335 725.05 B 

0.00 0.000 719.36 
0.00 0.000 691.58 
0.00 0.000 695.23 
0.00 0.000 695.41 
0.00 0.000 707.81 
0.00 0.000 715.94 
0.00 0.000 704.82 
0.00 0.000 713.53 
0.00 0.000 706.51 
0.00 0.000 716.01 
0.00 0.000 717.98 
0.00 0.000 717.66 
0.00 0.000 700.65 
1.12 3.611 700.04 
0.00 0.000 706.13 
0.00 0.000 721.05 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 602 
Survey Location 
I A+2.5,2+4.5 
2 A+4.5,2+0.5 
3 A+1.5, 1+3.5 
4 A+3.0,0+5.5 
5 A+4.5,0+1.5 
6 B+1.0, 1+2.5, 6.0 
7 A+2.5,0+0.0,4.0 
8 A+O.O, 2+2.5,4.0 
9 A+3.5,3+0.0,2.0 

CPM alp per 100 cmz (total for 2 minute count) 
OD14 
11197 
2/209 
0/2 1 1 
01207 
li202 
ID06 
01199 
ID03 



Smears counted on the LSC unit are M follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



uc, 2\,a7:5 
Y U F \  

26 J u n  2007 18:31 TRI-CRRB - 1.09 Paae # 1  
P r o t o c o l  #:29 SURVEY U s e r  : K I M  

T i m e :  10.00 
D a t a  Mode: Dual DPM N u c l i d e s :  3H-14C Quench S e t s  

Background S u b t r a c t :  1st Vial 

LL UL LCR 25% BKG 
R e g i o n  CI: 0.0  - 12.0 0 0.0 9.85 n 
R e g i o n  8: 12.0 - 156 0 0.0 15.25 
R e g i o n  C: 0.0 - 0.0 0 0.0 0 .oo 

Quench I n d i c a t o r :  t S I E / A E C  
E x t  S t d  T e r m i n a t o r :  Count  

Low E n e r g y :  3H 
H i g h  E n e r g y :  1 4 C  

t S I E  X E f f A  t S I E  %Ef fA  t S I E  X f f B  t S I E  % E f f B  
1034.8 63.95 850.73 59.86 1034.8 4.95 850.73 5.27 
680.77 54.36 526.12 47.53 680.77 5.27 526.12 5.37 
416.09 40.44 320.19 32.62 416.09 5.23 320.19 4.98 
242.00 24.70 184.16 18.16 242.00 4.49 184.16 4.02 
149.13 13.67 121.67 10.10 149.13 3.54 121.67 2.85 

t S I E  % E f f R  t S I E  %EffCI t S I E  % E f f B  t S I E  % E f f B  
1035.1 12.29 869.29 12.00 ,1035.1 83.64 869.29 84.06 
697.16 11.63 538.97 11.13 697.16 84.32 538.87 82.87 
426.87 10.70 329.70 10.31 426.87 82.43 329.70 81.54 



o b  ;.\-d?-<- 
n r - q  - 
User : KIM 

26 J u n  2007 18:32 TRI-CARE - 1.09 Pase #2 
Protocol #:29 SURVEY 

239.94 9.55 188.56 9.32 239.94 79.05 188.56 77.31 
152.93 8.76 122.58 8.60 152.93 75.21 122.58 71.51 

L 

S# TIME 
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 

CPMA 
9.85 
0.00 
1.59 
3.78 
1.02 
2.46 
2.71 
0.88 
1 .83 
0.00 

CPMB 
15.25 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 .oo 
0.00 

DPM1 

0.00 
2.90 
6.95 
1.88 
4.50 
4.97 
1.60 
3.33 
0.00 

DPM2 

0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0 .oo 
0.00 

SIS tSIE F L A G  
76.225 701.57 8 
0.000 709.28 
0.000 720.00 
0.000 705.19 
0.000 702.42 
0.000 710.34 
0.000 704.78 
0.000 717.80 
0.000 719.22 
0.000 718.24 



INTEGRliTED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 



INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. 
RADIOLOGICAL SURVEY FORM 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Room 604 
Survey Location CPM alp per 100 cm’ (total for 2 minute count) 

A+5.5, 1+2.5 11209 
B+1.5; 1+1.5 
A+2.5,0+5.5 
A+5.5,0+2.5 
A+3.0,0+1.0 
B+1.0,0+4.5 
B+4.0,0+1.5,2.0 
B+4.0, 1+2.0,2.5 
A+1.5,0+5.5,2.5 
A+O.O, 0+5.0, 4.0 
B+1.5, O+O.O, 4.0 
C+O.O, 0+4.5,4.0 
A+2.5, 1+4.0,2.0 

1121 1 
01204 
012 I 2  
11206 
21200 
11207 
11202 
11210 

11203 
0/197 
11209 

011 98 



L 

Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the I,SC counter 

Smear Results 2 to the end of that run are one number higher than the corresponding 
tocarion on the survey map. 



26 Jun 2007 20:21 TRJ-CARE - 1.09 
P r o t o c o l  #:3Z SURVEY 

Paae #1 
User  : K I M  

Time: 10.00 
Data  Mode: Dual DPM N u c l i d e s :  3H-14C Quench S e t s  

Background S u b t r a c t :  1st V i a l  

LL UL LCR ZSX 
R e g i o n  A: 0.0 - 12.0 0 0.0 
R e g i o n  E: 12.0 - 156 0 0.0 
R e g i o n  C: 0.0 - 0.0 0 0.0 

Quench I n d i c a t o r :  tS IE lAEC 
E x t  S t d  T e r m i n a t o r :  C o u n t  

. _  
..r IZ 

. .. ..'. 
E 
-F 
f 

p:, 
W 

t S I E  % E f f A  t S I E  % E f f A  
1034.8 63.95 850.73 59.86 
680.77 54.36 526.12 47.53 
416.09 40.44 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

L 

t S I E  %EffF\  t S I E  % E f f A  
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.31 

EKG 
11.25 
12.35 
0.00 

Low E n e r g y :  3H 
H i g h  Energy :  14C 

t S I E  %EffB tSIE X E f f B  
1034.8 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 
416.09 5.23 320.169 4.98 
242.00 4.49 184.16 4.02 
149.13 3.54 121.67 2.85 

t S I E  % E f f B  t S I E  % E f f B  
1035.1 83.64 869.29 84.06 
6697.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.55 
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\-dW - 

26 Jun 2007 20:21 TRI-CFIRB - 1.09 Paoe #2 
Protocol #:32 SURVEY User : KIN 

._ 239.94 9.55 
152.93 8.76 

S# TINE 
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 
11 10.00 
12 10.00 
13 10.00 
1 4  1O.OCI 

CPNA 
11.25 

1.52 
0.00 
0.00 
0.00 
0.26 
1.03 
1.05 
0.00 
0.25 
5.06 
3.56 
0.31 
I:, . 2 5 

188.56 9.32 239.94 79.05 188.56 77.31 
122.58 8.59 152.93 75.21 122.58 71.52 

CPMB 
12.35 

0.58 
0 . 3 3 ,  
0.42 
0.48 
0.35 
1.07 
0.00 
0.00 
0.85 
0.64 
0.84 
0.86 
0.017 

DPMl 

2.64 
0.00 
0.00 
0.00 
0.39 
1.60 
1.90 
0.00 
0.25 
9 .OB 
6.31 
0.35 
0 . 4 6  

DPNZ 

0.52 
0.40 
0.50 
0.57 
0.30 
1.17 
0.00 
0.00 
0.99 
0.19 
0.60 
1 .oo 
0.00 

SIS tSIE F L A G  
75.381 716.00 8 

0.000 712.22 
0.000 702.93 
0.000 708.61 
0.000 711.22 
0.000 713.90 

14.865 721.24 
0.000 723.32 
0.000 709.23 
0.000 729.90 
0.000 715.95 
0.000 709.97 
0. C l l l C i  7 19 . 6 3  
0.000 724.20 





Smears counted on the LSC unit are as follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



? U T -  ,- 
Z t ,  - J u ~  2007 22: 55 TRI-CRRB - 1.09 Page #1 
P r o t o c o l  #:31 SURVEY U s e r  : K I M  

v 
Time: 10.00 
D a t a  Mode: Dua l  DPM N u c l i d e s :  3H-14C Quench S e t s  

Backg round  S u b t r a c t :  1 s t  V i a l  H i g h  Energy :  14C 
L o w  Energy :  3H 

LL UL LCR 25% BKG 
R e g i o n  R :  0.0 - 12.0 0 0 .o 11.04 
R e g i o n  B: 12.0 - 156 0 0.0 11.86 
R e g i o n  C :  0.0 - 0.0 0 0.0 0.00 

Quench I n d i c a t o r :  tSIE/CIEC 
E x t  S t d  T e r m i n a t o r :  Count  

3...0 

t S I E  %EffC\ tSIE % E f f A  t S l E  %Ef fB  t S I E  % E f f B  
1034.8 63.95 850.73 59.86 1034.8 4.95 850.73 5.27 
680.77 54.36 526.12 47.53 680.77 5.27 526.12 5.37 
416.09 40.44 320.19 32.62 416.09 5.23 320.19 4.99 
242.00 24.70 184.16 18.16 242.00 4.49 184.16 4.02 
149.13 13.47 121.67 10.10 149.13 3.54 121.67 2.85 

t S I E  %Ef fR  t S I E  %EffCI 
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.31 

t S I E  % E f f B  t S I E  XEf fB  
1035.1 83.64 869.29 84.06 

'697.16 84.32 538.87 92.87 
426.87 82.43 329.70 81 .55  



,-d \c - 
Pase #2 26 Jun 2007 22:55 TRI-CARE - 1.09 

P r o t o c o l  #:31 SURVEY User : K I M  

S# 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

239.94 9.55 188.56 9.32 239.94 79.05 188.56 77.31 
152.93 8.76 122.58 8.59 152.93 75.21 122.58 71.52 

TIME 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

CPMA 
11.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.50 
1.50 
1.18 
0.75 
0.00 
0.67 
1.06 
1.79 
0.00 
0.00 
0.00 

CPMB 
11.86 
0.77 
1.03 
1.15 
0.50 
0.00 
0.01 
0.00 
0.80 
0.02 
0.00 
3.93 
0.96 
0.00 
1.51 
0.47 
2.12 
2.95 

DPMl 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.91 
2.55 
2.17 
1.37 
0.00 
0.99 
1.94 
2.88 
0.00 
0.00 
0.00 

DPM2 SIS tSIE F L O G  
64.144 714.00 E 

0.92 0.000 721.65 
1.24 299.81 726.29 
1.38 397.72 708.00 
0.60 0.000 698.21 
0.00 0.000 707.45 
0.01 0.000 710.28 
0.00 0.000 711.18 
0.79 94.172 711.79 
0.00 266.16 703.49 
0.00 0.000 723.97 
4.72 206.46 708.11 
1.08 165.49 714.91 
0.00 0.000 715.84 
1.61 64.672 716.56 
0.56 1104.2 731.09 
2.55 0.000 726.63 
3.54 257.07 708.70 
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Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 608 
Survey Location 
1 A+2.5, 2+2.5 
2 A+2.5,1+0.5 
3 A+5.5,0+2.5 
4 B+1.5, 1+4.0 
5 B+5.5,2+2.5,3.0 
6 B+4.5,0+3.5,2.5 
7 B+4.5,0+4.5,2.5 
8 C+O.O, 1+3.5,4.0 
9 A+4.5,0+0.0,6.0 
10 A+O.O, 1+3.0,4.0 
1 1  B+O.O, 2+5.0,2.0 

CPM C X / ~  per 100 cmz (total for 2 minute count) 
2/203 
1/206 
0/211 
1/207 
1/204 
11210 
0121 1 
1/203 
11197 
1/202 
ln09 



Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



0 6  2 2cJ-f -  14 
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25 Jun 2007 21:43 TRI-CARB - 1.09 P a s e  #1 
P r o t o c o l  #:32 SURVEY U s e r  : K I M  

L 

T i m e :  10.00 
D a t a  Mode: D u a l  DPM N u c l i d e s :  3H-14C Quench S e t s  

B a c k g r o u n d  S u b t r a c t :  1 s t  V i a l  

LL UL LCR ZS% 
R e g i o n  A: 0.0 - 12.0 0 0.0 
Reg ion  8: 12.0 - 156 0 0.0 
R e g i o n  C: 0.0 - 0.0 0 0.0 

Q u e n c h  I n d i c a t o r :  t S I E / A E C  
E x t  S t d  T e r m i n a t o r :  C o u n t  

BKG 
10.61 
13.69 
0.00 

L o w  E n e r g y :  3H 
H i g h  E n e r g y :  14C 

t S I E  X E f f A  t S I E  % E f f A  
1034.8 63.95 850.73 59.86 
680.77 54.36 526.12 47.53 
416.09 40.44 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

t S I E  % E f f B  tSIE % E f f B  
1034.9 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 
416.04 5.23 320.19 4.98 
242.00 4.49 184.16 4.02 
149.13 3.54 121.67 2.85 

t S I E  % E f f A  t S I E  X E f f A  
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
426.87 10.70 329.70 10.;1 

t S I E  % E f f B  t S I E  %Eff8 
1035.1 83.64 869.29 84.06 
697.16 04.32 s 3 e . w  e z . B -  
4:t. 87 e?.  47) 3?9.70 R I . r>5 
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25 Jun 2Cl07 21:113 TR 1- cVRl3 I-. 09 Page #2 
P r o t o c o l  #:32 SURVEY User : K I M  

239.94 9.55 108.56 9.32 239.94 79.05 188.56 77.31 
152.93 0.76 122.58 8.59 152.93 75.21 122.58 71.52 

S# TINE CPMA 
1 10.00 10.61 
2 10.00 0.38 
3 10.00 0.00 
4 10.00 0.00 
5 10.00 2.00 
6 10.00 0.95 
7 10.00 1.40 
8 10.00 0.35 
9 10.00 0.18 

10 10.00 1.10 
11 10.00 2.12 
12 10.00 0.88 

SYSTEM NORMALIZED 

CPMB 
13.69 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.18 
0.00 

DPMl 

0.69 
0.00 
0.00 
3.63 
1.75 
2.57 
0.64 
0.33 
2.01 
3.59 
1.62 

DPM2 SIS tSIE FLAG 
76.019 711.13 B 

0.00 0.000 723.94 
0.00 0.000 715.67 
0.00 0.000 709.75 
0.00 0.000 725.21 
0.00 0.000 704.16 
0.00 0.000 711.76 
0.00 0.000 702.88 
0.00 0.000 711.92 
0.00 0.000 711.10 
1.17 84.652 713.61 
0.00 0.000 708.32 

C14 IPA DATA PROCESSED - 25-Jun-2007 23:53 

C14 CHI SQUARE IPA DATQ PROCESSED - 26-Jun-2007 00:03 

H3 IPA DATA PROCESSED - 26-Jun-2007 00:05 

ti3 CHI SQUARE IPA DATA PROCESSED - 26-Jun-2007 00:15 

EKG IPA DATA PROCESSED - 26-Jun-2007 01:16 

C14 E f f  (0-156 k e V )  = 96.36 X 

C14 C h i  Square = 19.64 

H3 E f f  (0-18.6 k e V )  = 59.72 7. 

H3 C h i  Square = 31.11 

Bkg (0-18.6 keV) = 13.27 cpm 
Bkg (0-156 k e V )  = 20.10 c p m  
C 1 4  E'Z/B (1-156 l e v )  - 555.61 

u 

H: E ?in ( I  i n .6  k e V )  = 270.53 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM r 
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Smears counted on the LSC unit are os follows: 

Smear Result 1 is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



u. t," L 7  . T  

7 ° F  'c Paqe #1 
U s e r  : K I M  

U u n  2007 04:47 TRI-CFIRB - 1.09 
P r o t o c o l  #:27 SURVEY - T i m e :  10.00 
D a t a  Mode: D u a l  DPM N u c l i d e s :  3H-14C Quench S e t s  

B a c k g r o u n d  S u b t r a c t :  1 s t  Vial H i g h  E n e r g y :  14C 
L o w  E n e r g y :  3H 

LL UL L C R  25% BKG 
R e g i o n  A :  0.0 - 12.0 0 0.0 11.45 
Reg ion  B: 12.0 - 156 0 0.0 11.45 . ~~~ .. 
R e g i o n  C: 0.0 - 0.0 0 0.0 0 .00  

Quench I n d i c a t o r :  tS IE /AEC 
E x t  S t d  T e r m i n a t o r :  C o u n t  

--,. .I 
lk.1 

" .  &" 
f 
i-' 

,:7, 

. .: 
€ 
.F c 

i, 

t S I E  % E f f A  t S I E  ZEf fF I  t S I E  % E f f B  t S I E  % E f f B  
1034.8 63.94 850.73 59.86 1034.8 4.95 850.73 5.27 
680.77 54.36 526.12 47.53 680.77 5.28 526.12 5.37 
416.09 40.43 320.19 32.62 416.09 5.24 320.19 4.99 
242.00 24.70 184.16 18.16 242.00 4.49 184.16 4.02 
149.13 13.67 121.47 10.10 149.13 3.54 121.67 2.85 

t S I E  % E f f A  t S I E  % E f f A  t S I E  % E f f B  t S I E  % E f f B  
1035.1 12.29 869.29 12.00 1035.1 83.64 869.29 84.06 
697.16 11.63 538.87 11.13 697.16 84.32 538.87 82.87 
426.87 10.70 329.70 10.31 426.87 82.43 329.70 81.55 



L 

27 Jcln 2007 04:47 TRI -CARE - 1.09 
Protocol #:27 SURVEY 

Pase #2 
User : K I M  

239.94 9.55 188.56 9.32 239.94 79.05 188.56 77.31 
152.93 8.76 122.58 8.59 152.93 75.21 122.58 71.52 

S#  T I M E  CPMA CPMB DPMl DPM2 SI5 t S I E  FLAG 
1 10.00 11.45 11.45 80.485 736.30 8 
2 10.00 0.00 0.13 0.00 0.16 0.000 734.02 
3 10.00 0.87 0.63  1.40 0.66 0.000 749.77 
4 10.00 0.52 2.09 0.42 2 .44  0.000 744.36 
5 10.00 0.80 1 .oo 1.20 1.11 0.000 727.77 
6 10.00 0.66 1 .14  0.91 1.29 0.000 749.03 

SYSTEM NORMALIZED 

C14 IPA DATA PROCESSED - 27-Jun-2007 05:45 
C14 E f f  (0-156 k e V )  = 96.54 7. 





INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM I 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

L 

W 

RADIOLOGICAL SURVEY FORM 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

~ l j l  c \<. 11.r ObZ&l.J7 -13 IPLd? 1 "I .I_ 



Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 80 1 A 
Survey Location 
1 A+2.0, 1+3.0 
2 B+3.0, 1+3.0 
3 B+3.0,0+2.0 
4 A+2.0,0+2.0 
5 B+O.O, 1+0.0 
6 AH.0, 0+5.0,4.0 
7 B+I.O, O+O.O, 4.0 
8 C+O.O, 1+0.0,4.0 
9 B+O.O, 2+0.0,4.0 

CPM alp per 100 cm’ (total for 2 minute count) 
11172 
11178 
21179 
0/181 
01174 
VI83 
2/180 
0/174 
VI74 



Smears counted on the LSC unit are as follows: 

Smear Result 1 is from 3 clean miear used as a background for the LSC counter. 

Smear Results 7 to the end of that mn are one number higher than the corresponding 
location on the survey map. 



( . ,I .  L L  ' \l-,P 
L 1 - L  K 

27 Jun 2007 06:06 TRI-CAR8 - 1.09 Pase #1 
P r o t o c o l  #:18 SURVEY User : K I M  - 
Time: 10.00 
Data Mode: Dual DPM 

Background S u b t r a c t :  1st  V i a l  

N u c l i d e s :  3H-14C Quench S e t s  
Low Energy:  3H 
H i g h  Energy: 14C 

W 

LL UL LCR 25% 
Reaion A :  0.0 - 12.0 0 0.0 - ~~~ 

Region a: 12.0 - 156 0 0.0 
Region C: 0.0 - 0.0 0 0.0 

Quench I n d i c a t o r :  tSIE/AEC 
E x t  S t d  T e r m i n a t o r :  Count 

t S I E  Z E f f A  t S I E  %EffA 
1034.8 63.95 850.73 59.86 
680.77 54.36 526.12 47.53 
416.09 40.44 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

t S I E  % E f f A  t S I E  % E f f A  
1035.1 12.29 869.29 12.00 
697.16 11.63 538.87 11.13 
416.87 10.70 329.70 10.31 

BKG 
10.59 

t S I E  % E f f B  t S I E  % E f f B  
1034.8 4.95 850.73 5.27 
680.77 5.28 526.12 5.37 
416.09 5.24 320.19 4.99 
242.00 4.49 184.16 4.02 
149.13 3.54 121.67 2.85 

t S I E  XEf fB t S I E  %Ef fB  

697.16 84.32 538.87 82.87 
426.87 82.43 329.70 81.55 

,1035.1 83.64 869.29 84.06 



L 

U u n  2007 06:06 TRI -CARE - 1.09 
P r o t o c o l  #:18 SURVEY 

- -  
i o ? <  __ 

Paoe #2 
User : K I M  

239.94 9.55 188.56 9.32 239.94 79.05 188.54 77.31 
152.93 8.76 122.58 8.59 152.93 75.21 122.58 71.52 

Stt TIPIE 
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 

CPMR 

0.00 
0.32 
0.00 
0.00 
0.00 
1.19 
0.50 
0.00 
0.17 

10.59 1 
cprm D P M l  

1.43 0.00 
2.98 0.00 
1.20 0.00 
0.00 0.00 
1.13 0.00 
1.11 1.88 
1.40 0.55 
2.65 0.00 
0.73 0.12 

L1.21 
DPMZ SIS t 5 I E  F L A G  

72.665 734.77 B 
1.72 68.012 734.04 
3.55 83.436 725.49 
1.44 2472.5 712.14 
0.00 0.000 718.37 
1.36 181.23 730.01 
1.21 0.000 720.80 
1.63 93.010 722.29 
3.19 85.097 719.70 
0.86 49.273 718.05 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

\ u , \ n  \“i?lber nG. 766 7- I.? Page 1 01 I ._ 

Date: sirumenliSN: Calibration Due: Site Name: 
GLCRC %’& 

Time: 

,.pa 2 2 2 4 1  l(d 2 3 5  f 0 / 1 3 / C f 7  

q3 -&/ 9r2 IwtM fLl/13/& 

sirunientiSii:: Calibration Due: 

sirumenlISN: ,d,p Calibrahn Due: c’, /r 

i n e y  Performed By(Prin1): 

’l3atrery OK 

/ 

3 d F 4 ‘ c f  ~T-, ,L!  
til HV OK KSource 

Check OK 

Location 

A k J 4  %-dl2 

Purpose: 653 
Survey Performed By (Signature): & \ 
Grid Dimensions: 16 I ‘ 
0 rnelen 0 inches 



L 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Room 80 1 B 
Survey Location 
1 A+2.0, 1+0.0 
2 B+3.0, 1+0.0 
3 A+3.0, ot2.0 
4 A+2.0, ot2.0 
5 B+O.O, ot4.0 
6 B+O.O, 1+2.0,4.0 
7 C+O.O, 0+4.0, 4.0 
8 B+O.O, O+O.O, 4.0 
9 A+O.O, 0+4.0,4.0 

CPM cilp per 100 cm2 (total for 2 minute count) 
2/198 
11204 
212 12 
1/201 
11209 
011 96 
1/178 
01181 
11176 



Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the S U W K ~  map. 



4 " G Y  
27 Jun 2007 07:56 TRI-CPIRB - 1.09 Pase # 1  
P r o t o c o l  #:26 SURVEY U s e r  : K I M  

Time: 10.00 
D a t a  Mode: D u a l  DPM N u c l i d e s :  3H-14C Quench S e t s  

B a c k g r o u n d  S u b t r a c t :  1 s t  V i a l  H i g h  Energy:  1 4 C  
Low E n e r g y :  3H 

LL UL L C R  25% BKG 
R e g i o n  F I :  0.0 - 12.0 0 0.0 10.79 
R e g i o n  8: 12.0 - 156 0 0.0 13.28 
R e g i o n  C: 0.0 - 0 . 0  0 0.0 0.00 

Quench I n d i c a t o r :  tS IE /AEC 
E x t  S t d  T e r m i n a t o r :  Coun t  

1.m 

. : 
2 
- f  ..f 

t S I E  % E f f A  t S I E  X E f f B  t S I E  % E f f B  t S I E  XEffCI 
1034.8 63.95 850.73 59.86 1034.8 4.95 850.73 5.27 
680.77 54.36 526.12 47.53 680.77 5.27 524.12 5 . 3 7  
416.09 40.44 320.19 32.62 416.09 5.23 320.19 4.96 
242.00 24.70 184.16 18.16 242.00 4.49 184.16 4.02 
149.13 13.67 121.47 10.10 149.13 3.54 121.67 2.85 

t S I E  % E f f a  tSlt % E f f A  
1035.1 12.29 669.29 12.00 
697.16 11.63 538.87 11.13 
424.67 10.70 329.70 10.31 

t S I E  % E f f B  t S I E  % E f f B  
.1035.1 83.64 869.29 84.06 
697.16 84.32 538.87 82.87 
426.67 82.43 329.70 81.55 



27 J u n  2007 07:56 lRI-CF\RB - 1.09 Paae #2 
P r o t o c o l  #:26 SURVEY User : K I M  

L 

239.94 9.55 188.56 9.32 239.94 79.05 188.56 77.31 
152.93 8.76 122.58 8.59 152.93 75.21 122.58 71.52 

S# TIME 
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 

CPMA 
10.79 
0.00 
0.00 
0.00 
0.39 
0.30 
0.00 
0.00 
1.42 
0.00 

CPMB 
13.28 
0.00 
0.00 
0.10 
0.00 
0.33 
0.00 
0.00 
0.00 
0.00 

D P M l  

0.00 
0.00 
0.00 
0.71 
0.47 
0.00 
0.00 
2.59 
0.00 

DPMZ 

0.00 
0.00 
0.12 
0.00 
0.37 
0.00 
0.00 
0.00 
0.00 

SIS t S I E  F L A G  
72.255 723.03 8 

0.000 708.10 
0.000 703.07 
0.000 698.86 
0.000 713.26 

79.715 698.89 
0.000 709.57 
0.000 709.65 

73.429 713.44 
0.000 709.85 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

I RADIOLOGICAL SURVEY FORM 
~ I'...-I. ,>I \cw>iw 0 6 2  I 03 -1_ 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

\u!lnher OL? 107- - =i ~ P W  or I 
- RADIOLOGICAL SURVEY FORM 



INTEGRATED ENVIRONMENTAL MANAGEMENT. INC. - RADIOLOGICAL SURVEY FORM 
\ a , \ , \  \ t m i ~ c r L k ~ l  07 - \ I'rgr. - 0 1  1 

Inrir~mimtlSN: Calibration Due: 

InstrummtlSN: Calibratinn Due: 

IiintmmcnlISN: e I A- Calibration Due: J A 

Survey Perfoimed By (Plint): '5;(.(~~.., 3 C\ 

&Rattery OK B H V  OK &Source 
Check OK 

Site Name: Time: 

Location: 
WA57c- J~u&?Gs- 4 w i c  

Purpose: 

0 meters 0 inches 
0 centimeters 



L 

&Source Gnd Diniensiuns ~ / F 1- L 
Check OK nietrrs 0 inclies 

0 cenumelcrs 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Static Count and Smear Locations 
First number indicates letter starting point and number of additional feet along that axis. 
Second number indicates number starting point and number of additional feet along that axis. 
Third number, if present, indicates height above floor in feet. If no number present, assume 0. 

Waste Storage Building 
Survey Location CPM alp per 100 cmz (total for 2 minute count) 

A+1.0, 1+2.5 21206 
A+4.0, 1+2.5 
B+2.0, 1+2.5 
B+2.0, 1+0.5 
A+5.0, 1+0.5 
A+2.0, 1+0.5 
A+1 .O, 0+4.0 
A+4.0,0+4.0 

B+3.0,0+2.5 
B+O.O, 0+2.5 
A+2.5,0+2.5 
A+1 .O, 0+0.5 
A+4.0,0+0.5 
B+2.0,0+0.5 
B+3.0,0+3.5,4.0 
B+3.0, 1+1.5,6.0 
B+1.0, 1+4.0, 2.0 
A+2.0, 1+4.0,4.0 
A+O.O, 1+0.5,4.0 
A+O.O, 0+2.5,6.0 
A+2.0,0+0.0,2.0 
B+0.5,0+0.0,4.0 

B+2.0,0+4.0 

11217 
21208 
11198 
31216 
212 14 
31202 
212 12 
31208 
31202 
212 16 
012 I 9 
31204 
11212 
11215 
21187 
31193 
2/20 1 
11198 
21193 
21189 
01192 
211 97 



Smears counted on Ludlum 2929/43-10-1 are in sequential order. 

Smears counted on the LSC unit are as follows: 

Smear Result 1 is From a clean smear used as a background for the LSC counter. 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. - Copyright 0 Integrated Envlronrnantal Management. 2003 
RSP-019 (Rev. 003) -Attachment 4 

CERTIFICATE OF ANALYSIS - SMEARS 

:Ilent Name: GLERL I IEM Project No.: 2W5W6.003 

ample CollecUon Daw 
une 21,2007 

Ssmple Shlp Date: Sample Analysls Datm: Reporl Date: 
NIA June 21.2007 

DATA ACLCQUISITION 

istmment Manuhctunc 
udlum 

Inrtrument Model: Instrument Serlal No.: Wllbntion Due: 
2928 Scaler w143-10-1 Probe 126126/132238 April 2,2008 

,ndysls Method: 

m IEM RSP (specify): RSPdl9 
0 m e r  (specify): 

malysls Type: 

Gross Alpha 
0 G m s  Beta 

Mhcr (specify): 

Instrumom Emclency 

source Source Gross C o m b  Count nme Net Count Rate Efllclency 
IdentIflerlSN Activity ~ 81 (mW Icpm) (cpmldpm) 

(dpm) 

240098 12700 43470 10 4347 0.34 

loStNmmt mckgmund 

Gross Counts cwntnm. Background Count Rate 
lmin) (cpm) 

38 80 1 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. - Copyright 0 Inraprated Envlronmantd Manegemant. 2003 
RSP-OiQ (Rev. 0031 - Anachmenf 4 

:Ilpnt Name: GLERL 

CERTIFICATE OF ANALYSIS - SMEARS 

IEM Project No.: ZW5006.W3 

;ample Collection Date: 
una 21, zw7 

DATA ACQUISITION 

Sampla Ship Date: Sample Analysis Date: Report Date: 
NIA JUM 21. ma7 

Calibration Due: I AMll2.2WB 
instrument Model: In5trument Serlal No.: I 2929 Scaler w143-10-1 Probe 1261261132238 

mtrument Manuhcturnc 
udlum 

IEM RSP (specify): RSP-019 
0 Olher (spedfy): 

,nalysls Type: 

Gross Mpha 
0 Gross Beta 
0 Oiher (specify): 

d y s i s  Method: I 
Source source Gf055 Counts Count Time Net Count Rate Emcisncy 

ldmtlnerlSN Activity - ar (mW ( c m )  (cpmldpm) 

2400-98 12700 43478 i o  4347 0.34 

Wpm) 

In5trumed Background 

Gross Counts Countntnn Background Count Rae 
(min) (wm) 

38 Ba 1 

Instrument Emclencv 

lalysis performed by (print): I Analytls p e m d  by (signature): I License NO.: 

MDE License No: MD.31-28141 Hrey W. Sumlin. RRPT 



O L  2 1 0 - [ I  

c dFcI - INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
Coowimht 0 Intearated Envirmmarnal Manaosrnsnt. 2003 
RSbLOie ( R w .  0%) -Attachment 4 

- 

CERTIFICATE OF ANALYSIS - SMEARS 

v 

Xent Name: GLERL IEM Project Nn: 2005006.003 

Sample Collectlon Date: Sample Ship Date: Sample Analysis Date: Repon Date: 
lune21.2W7 NIA June 21,2007 

DATA ACQUISITION 

nstfument Manufacturer: Instrument Model: Instrumant Sarlal No.: Callbmtlon Due: 
2929 Scalerwl43-10-l Probe 12612Wl32238 Aorll2.2008 

4nslyals Mothod: I Instrument Efflciancy 

IEM RSP (swlfy): RSP-019 Source source Gross Counts Count Tlme Net Count Rate Effklency 
0 Olher (specify): I IdentIfierlSN 1 AcUvlly-4n I I (mln) 1 (cpm) I (cpmldpm) 

l d m l  

4nalysls Typo: 2399-98 20000 52818 10 5210 0.26 

0 G ~ S S  Alpha 

0 Olher (specify): 
Gmss Bela Instrument sackground 

Gross Counk Count T h e  Background Count Rata 
(mW Iwm) 

3100 60 52 

RESULTS 

I). NO mrndiln for M-nbraptan 
b) . VlliDb dm.p. Io m p l o  
SI. sample n t m  10 nbm 

Copyrlght 0 Inlegrllted Environmentel Management. 2003 
RSP-019 (Rev. 003) - Anachmmf 4 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

ample CollecUon Daw 
UM 21,2007 

- Copyright 0 Integrated Envlronm.ntal Mmagsment. 2003 
RSP-019 (Rev. 003) -Attachment 4 

CERTIFICATE OF ANALYSIS - SMEARS 

Sample Ship Date: Sample Analyak Daw. Report Date: 
NIA Jum 21,2007 

W 

utrvment Manufacturer: 
udlum 

:Ilent Namm: GLERL I IEM Prolect Na: 2005005.003 

Instrument Model: Insbument Serial No.: CalibnUon Dw: 
2929 Scaler ~143-10-1 Pmbe 12812W1322M April 2.2008 

nalysh Type: 

0 Gross Alpha 
Gross Beta 

0 Olher (speclly): 

~ 

2399-98 20000 52618 10 5210 0.26 

lnabununl Background 

Gross Counts Count Time Background Count Rate 
(mW (cpm) 

3100 60 52 

Instrumenf EMclemy nalysis Method I 

Smear No. Gross Counts Count Tlms Net Count Rat. AcUvlty +/- 

15 111 2 3.8 14.7 5.3 

(mW (cpm) WPm) (dpm) 

IEM RSP (spedly): RSP-019 s o u m  Gross Counts Count nms Net Count Rate Efficlsncy 
0 Mher (spew): [ide%:rkN 1 AcUvl ty-h I I (mln) I (cpm) I (cpmldpm) 

Idoml 

HDA Codes 
(dpm) 

6.5 a 

16 

17 

18 

102 2 0 . 7  -2.6 5.1 6.5 a 

104 2 0.3 1.3 5.1 6.5 a 

113 2 4.8 18.6 5.3 6.5 a 

19 

20 

21 

106 2 1.3 5.1 5.1 6.5 e 

1M 2 0.3 1.3 5.1 6.5 8 

103 2 -0.2 -0.6 5.1 6.5 e 

Llcense No.: 

MDE License No: MD-31-281-01 

nalysls p e h m e d  by (prlnt): 

?nt-ey w. Sumlin. RRPT 

23 

Copyright 0 Integrated Environmsntal Managsmsnt. 2003 
RSP-079 IRev. 0031 -Attachment 4 

106 2 1.3 5.1 5.1 6.5 a 



21 Juri 2007 21:07 - 09 .. - 

P r o t o c o l  U : 2 8  SURVEY 

T i m e :  10.00  
Data Mode: D u a l  DFM N u  c 1 i d  e s : ? H  ~ l 4 h  Q u e n c h  S e t s  

P.ackground S n b t r a n t . :  1st. V i a l  
Low Energy :  3H 
High Energy :  14C 

LL UL LC R 2S% BKG 
Region  A :  0 . 0  - 1 2 . 0  0 0.0 14.02 
Region  B :  12.0  - 156 0 0 . 0  13.18 
Region  C :  0.0 - 0 . 0  0 0 . 0  0 . 0 0  

Quench  I n d i c a t o r :  tSIE/AEC 
Ex t  S t d  T e r m i n a t o r :  Count  

t S I E  %EffA t S I E  XEffA t S I E  %EffB  t S I E  %EffB  
1034.8  63.94 850.73 59.86 1034.8 4.95 850.73  5 . 2 7  
680.77  5 4 . 3 6  528.12 47 .53  680.77 5 .27  526.12 5 . 3 7  
416.09 40 .43  320.19 32.E2 416.09 5 .23  3 2 0 . 1 8  4 .98  
242 .00  2 4 . 7 0  184.16  18 .16  242.00 4 . 4 9  184.16 4 .02  
149.13 13.67 121.67 10.10 149.13 3.54 121.67 2 .85  

t S I E  %EffA t S I E  % E f f A  t S I E  % E f f B  t S I E  %EffB 
1035 .1  12 .29  869.29 11 .99  1035.1  8 3 . 6 4  869.29 84 .06  
697.16 11 .62  538.87  11 .12  697.16 64 .32  538.87 82 .87  
426.87 10.69 329.70  1 0 . 3 1  426.87 82 .43  329.70 81 .55  



Y Lld7-7 
7 4  9 - 

2 1  J u n  2007 21 :07  - 09 age #2 
P r o t o c o l  #:28  SURVEY User : KIM 

239 .94  9 . 5 5  1 8 8 . 5 6  9 . 3 1  
1 5 2 . 9 3  8 . 7 5  1 2 2 . 5 8  8 . 5 9  

S# TIME CPMA 
1 10.00 1 4 . 0 2  
2 1 0 . 0 0  0 . 0 0  
3 1 0 . 0 0  0 . 0 0  
4 1 0 . 0 0  0 .00  
5 10 .00  0 . 0 0  
6 1 0 . 0 0  0 .00  
7 1 0 . 0 0  0 . 0 0  
8 1 0 . 0 0  0 . 0 0  
9 1 0 . 0 0  0 . 0 0  

10 1 0 . 0 0  0 .00  
11 1 0 . 0 0  0 . 0 0  
1 2  1 0 . 0 0  0 . 0 0  
1 3  1 0 . 0 0  0 . 0 0  
14 10 .00  0 . 0 0  
15 1 0 . 0 0  0 . 0 0  
1 6  10.00 0 .00  
17 1 0 . 0 0  0 .00  
18 10 .00  0 .00  ~~ ~~ ~~ ~~ 

19 10 .00  0 . 0 0  
20 1 0 . 0 0  0 . 0 0  

22 1 0 . 0 0  0 .00  
23  1 0 . 0 0  0.00 
24 1 0 . 0 0  0 . 0 0  

b 21 1 0 . 0 0  0 .00  

SYSTEM NORMALIZED 

CPMB DPMl 

1 . 5 4  0 .00  
1 . 1 0  0 . 0 0  
0 . 2 7  0 .00  
0 . 3 0  0 . 0 0  

13.18 

0 . 2 1  0 . 0 0  
0 . 0 0  0 . 0 0  
0 .00  0.00 
0 . 0 0  0 .00  

~~~~ 

0 . 8 9  0.00 
0 .00  0 .00  
0 .00  0 . 0 0  
0 .00  0 .00  
0 . 5 0  0 . 0 0  
0 .00  0 . 0 0  
0 . 0 0  0.00 
0 .00  0 . 0 0  
0.00 0 .00  
0 . 0 0  0 . 0 0  
0 .00  0.00 
0 .00  0 . 0 0  
0 . 0 0  0 .00  
0.53 0 . 0 0  
0 . 0 0  0.00 

239 .94  7 9 . 0 5  1 8 8 . 5 6  7 7 . 3 1  
1 5 2 . 9 3  7 5 . 2 1  1 2 2 . 5 8  7 1 . 5 2  

DPM2 S I S  t S I E  FLAG 
5 8 . 7 8 9  711.52  B 

1 . 8 5  0 .000  7 1 4 . 0 5  
1 . 3 2  0 . 0 0 0  7 2 7 . 3 0  
0 . 3 3  0 .000  7 1 5 . 6 6  
0 . 3 6  0 . 0 0 0  7 0 3 . 1 9  
0 . 2 5  0 .000  6 9 7 . 5 1  
0 . 0 0  0 .000  7 1 7 . 6 2  
0 . 0 0  0.000 6 9 9 . 7 8  
0 . 0 0  0.000 703.74  
1 . 0 7  0 .000  6 9 9 . 4 2  
0 . 0 0  0 . 0 0 0  688 .50  
0 . 0 0  0 . 0 0 0  6 6 1 . 9 8  
0 . 0 0  0 .000  6 8 9 . 0 6  
0 . 6 0  0.000 6 8 8 . 9 2  
0 . 0 0  0 . 0 0 0  707 .19  
0 .00  0 . 0 0 0  7 0 0 . 1 8  
0 . 0 0  0 .000 712.56  
0 .00  0.000 6 9 5 . 8 5  
0 . 0 0  0.000 7 0 4 . 8 7  
0 .00  0 .000  6 9 4 . 9 6  
0 . 0 0  0 . 0 0 0  6 7 8 . 1 2  
0 . 0 0  0 . 0 0 0  7 0 8 . 1 8  
0 . 6 4  0 . 0 0 0  7 1 6 . 2 6  
0 . 0 0  0 .000  7 0 3 . 6 2  

C14 I P A  DATA PROCESSED - 22-Jun-2007 01:31 
C14 Ef f  (0-156 ksV) 1 9 6 . 1 4  ;b 

C 1 4  C H I  SQUARE I P A  D A T A  PROCESSED - 22-Jun-2007 0 1 : 4 1  
C14 C h i  Square = 21 .23  

H 3  E f f  ( 0 - 1 8 . 6  keV) = 6 0 . 0 1  X 

H3 C h i  Square = 1 4 . 3 8  

H 3  IPA D A T A  PROCESSED - 22-Jun-2007 0 1 : 4 3  

H 3  CHI  SQUARE I P A  DATA PROCESSED - 22-Jun-2007 0 1 : 5 3  

BKG IPA DATA PROCESSED - 22-Jun-2007 0 2 : 5 4  
. Bkg ( 0 - 1 8 . 6  keV) = 1 4 . 7 2  c p n  

Bkg (0-156 keV) = 2 2 . 2 3  cpm 
C 1 4  E^2/B (1-156 keV) 5 2 2 . 9 7  
H3 E^2/B ( 1 - 1 8 . 6  keV) = 243 .74  
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Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used as a background for the LSC counter 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



28 J u n  2007 10:56 TRl-CARE - 1-09 
P r o t - u c o l  #:28 SURVEY 

L& 2&,L 7 
YOC < 

Paqe #l 
U s e r  : K I M  - Time:  10.00 

D a t a  Mode: D u a l  DPM N u c l i d e s :  3H-14C Q u e n c h  S e t s  

B a c k g r o u n d  S u b t r a c t :  1st V i a l  

LL UL LCR 25% 
R e g i o n  A :  0.0 - 12.0 0 0.0 
Region B: 12.0 - 156 0 0.0 
Reg ion  C: 0.0 - 0.0 0 0.0 

Quench I n d i c a t o r :  t S I E / A E C  
E x t  S t d  T e r m i n a t o r :  C o u n t  

Y 

t S I E  % E f f A  t S I E  % E f f A  
1034.8 63.95 850.73 59.86 
680.77 54.36 526.12 47.53 
416.09 40.44 320.19 32.62 
242.00 24.70 184.16 18.16 
149.13 13.67 121.67 10.10 

L o w  E n e r g y :  3H 
H i g h  E n e r g y :  14C 

BKG 
10.56 
11.64 
0.00 

t S I E  % E f f E  t S I E  % E f f B  
1034.8 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 
416.09 5.23 320.19 4.99 
242.00 4.49 184.16 4.02 
149.13 3.54 121.67 2.85 

t S I E  X f f A  t S I E  % E f f A  t S I E  % E f f 8  t S I E  % E f f B  
1035.1 12.29 869.29 12.00 1035.1 83.64 869.29 84.06 
697.16 11.63 538.87 11.13 .697.16 84.32 538.87 82.FJ7 
426.07 10.70 329.70 10.31 426.87 82.43 329.70 81.55 
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28 J u n  2007 10:56 TRI-CARE - 1.09 Pacle #2 
P r o t o c o l  #:28 SURVEY User : KIN 

239.94 9.55 188.56 9.32 239.94 79.05 188.56 77.31 
152.93 8.76 122.58 8.60 152.93 75.21 122.58 71.52 

- 

S# TINE 
1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 
10 10.00 
11 10.00 
12 10.00 
13 10.00 
14 10.00 
15 10.00 
16 10.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 

* 

CPMA 
10.56 
0.00 
0.37 
0.50 
0.20 
0.00 
0.61 
0.00 
0.70 
0.52 
0.67 
0.00 
1.05 
1.38 
0.00 
0.68 
0.00 
0.00 
1.13 
0.39 
0.00 
0.00 
1.89 
0.00 

CPNB 
11.64 
0.00 
0.23 
0.00 
0.12 
1.25 
1.54 
0.66 
0.00 
1.68 
0.00 
0.00 
1.65 
1.32 
0.00 
0.00 
1.96 
0.15 
1.57 
0.00 
1.22 
0.24 
2.51 
0.60 

DPMl 

0.00 
0.60 
0.91 
0.47 
0.00 
0.71 
0.00 
1.28 
0.51 
1.22 
0.00 
1.49 
2.17 
0.00 
1.23 
0.00 
0.00 
1.67 
0.70 
0.00 
0.00 
2.79 
0.00 

DPMZ SIS tSIE FLhG 
71.605 728.65 B 

0.00 0.000 715.82 
0.24 0.000 729.88 
0.00 567.37 719.19 
0.11 32.100 729.82 
1.50 62.194 726.44 
1.78 82.588 729.24 
0.79 723.05 726.07 
0.00 0.000 721.71 
1.97 155.35 720.21 
0.00 0.000 727.71 
0.00 0.000 729.79 
1.87 53.103 710.83 
1.43 92.061 719.22 
0.00 0.000 735.05 
0.00 223.44 729.92 
2.35 112.26 724.30 
0.18 0.000 736.39 
1.76 104.35 715.84 
0.00 0.000 734.74 
1.47 94.943 732.97 
0.32 0.000 723.29 
2.EO 88.415 732.92 
0.72 0.000 737.92 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
u RADIOLOGICAL SURVEY FORM 
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20F r INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. - Copyright 0 Integrated Envimnmental Manapemmnt. 2003 
RSP-Ole (Rev. 003) -Attachment 4 

CERTIFICATE OF ANALYSIS - SMEARS 

lampie Collection Dale: 
uns 20,2007 

W 

~ 

Sample Shlp Dale: Sample Analysls Date: Report Date: 
NIA June 20.2007 

:llwnl Name: GLERL I IEM Prolest No.: 2005006.003 

rstrument Manufacturer: 
udlum 

Instrument Serlal No.: Calibration Due: instrument Model: 
2929 Smkr w143-10-1 Probe 1261281132258 Aprll2.2008 

DATA ACQUISITION 

,nalysls Method: 

E M  RSP (specify): RSP-019 
0 Other (specify): 

,lulysls Type: 

H Gross Alpha 
0 Gmss Bela 
0 Other (specify): 

Insmmnt Emcbncy 

Source source Gross Counts Count Tlme Ne1 Count Rate Emciency 
IdentIflerlSN Activity -&I Irnin) (cpm) (CpWdpm) 

(dpm) 

240098 12700 43161 10 4316 0.34 

Instrument Background 

Qross Counts CountTim. Bukground Count Rate 
(mfn) (cpm) 

I 36 I 60 I 1 

License No.: 

MDE Licanse No MD-31-28141 

talyrit performed by (print): 

Hrev W Surnlin, RRPT 

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 



Copyrlght 0 Integrated Environmental Manmgement. 2003 
RSP-OIB (Rev. 003) - Anachmant 4 

CERTIFICATE OF ANALYSIS - SMEARS 

:Ilnnt Namn: GLERL I IEM Prolnct Nn: 2005W6.003 

ample CoLcUon Date: 
urn 20,2W7 

I .%mtplo Shlp Date: Sample Andysla Daw Report Date: 
June 20.2007 

isbunmnt Manufacturer: 
udlum 

nalyslr Method 

IEM RSP (spscify): RSPO19 
0 Olher (specify): 

nalyalr T y p :  

Gross Alpha 
0 Gmrs Bela 
0 Other (spedfy): 

DATA ACWlSlTION 

Instrument Model: Instrument Serlal No.: Calibration Due: 
2029 Scaler ~ 1 4 5 1 0 1  Pmbe 1281281132238 April 2,2008 

Inst~nmnt Emclnncy 

Source Soume Gross Counts Count Time Net Count Rate EMclnncy 
IdnntlRnrlSN ~stivity -*I (mini (cpml ( c p ~ d p m l  

240LF98 12704 43161 10 4316 0.34 

instrumenl Background 

(dpm) 

Bnckground Count Rate I lcoml 
Count Time I GIHS Counts 

38 I 60 I 1 

RESULTS 

I 
nalyslr prformmd by (print): Analys T i  (signature): Llcnnsn No.: 

iflrey W. Surnlin. RRPT d MDE License No: MO-31-281-01 
L 



6 6  Zoo7 - I  

CIIent Name: GLERL 

YeC-8 
b INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

Copyright 0 Integrated Envlronmentd Mmagemmnt. 2003 
RSP-010 1R.v. 0031 -Attachment 4 

CERTIFICATE OF ANALYSIS - SMEARS 

IEM Projest Na: 2WM06.003 

Sample Conectlon Date: 
JUM 20.2007 

DATA ACQUISITION 

Smmple Ship Date: Sample Analysts Daw Report Date: 
NIA June 20.2W7 

Callbntlon Due: I Andl 2.2008 
Inmlwment Model: lmkument Serial No.: I 2929 Scaler w/4>10-1 Probe 1261261132238 

mtrument Manufacturer. 
.udlum 

4nalysis Melhod 

IEM RSP (spdFf): RSP-019 
0 Mher (specify): 

4miysla Typ:  

0 Gross Alpha 
Grass Beta 
omer (specify): 

Instrument Emclency 

sourcn Source Gross Counts Count Time Net Count Rat. Efliclsncy 
IdenUflerlSN AcUvlty .4n (mW (cpm) lcpmldpm) 

(dpml 

2398.98 20000 52406 10 5187 0.26 

Instrument Background 

Gross Counts Count Time Background Count Rate 
(min) (cpm) 

3197 60 53 

Smear No. 

1 

2 

3 

by (tlgnature): Llcmse No.: 

MDE License No: MD-31-28tdl 

,nalysls performed by (print): 

eRrey W. Sumlin, RRPT 

Copyrlghc 0 Integrated Environmental Management, 2003 
RSP-01s (Rev. 003)  - Anashrnent 4 

Gross Counts Count Time N-t Count tule Actlvity +I- MDA Cod- 
(mW (cpm) Idpm) Idpml Idpml 

113 2 3.2 12.4 5 3  6.6 a 

111 2 2.2 8.5 5.3 6.6 a 

119 2 6.2 24.0 5.5 6.6 a 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 5 0 F 8  
b Copyright 8 I n t ~ n l 1 . d  Environm.nrs1 Mm.g.m.nt. 2003 

RSP-019 (Rev. 003) ~ AMchment 4 

CERTIFICATE OF ANALYSIS - SMEARS 

:Ilent Nema: GLERL I IEM Project Na: 2005006.003 

;ample CollacUon Daw Sample Ship Oats: Sample Analysb Date: Rsport Date: 
lune 18.2W7 NIA June 18.2W7 

imtrument Manufacturer: 
.udhnn 

Inslysls Mothod: 

0 Other (specify): 
IEM RSP (specify): RSPO19 

\MbS!S Typ:  

0 Gmss Alpha 
W Gross Beta 
0 Other (specify): 

DATA ACQUISITION 

mtrumant Modal: Instrument Serial No.: CallbraUon D u m :  
!929 Scaler W1491C-1 Robe 1261261132238 Apll2.2W8 

Instrument EMclency 

Sourw soume 

fdnml 

2399-98 I 20000 I 52406 I 10 I 5187 I 0.26 

Instrument Background 

Background Count Rat. I Count rime I Gross Count. 

3197 60 53 

RESULTS 

Smear No. Gross Counts Count Time Net Count Rate AcUvlty +I- MDA Codas 

15 114 2 3.7 14.3 5.3 6.6 a 

(mln) (cpm) ldpm) W m )  (dpm) 

.MIYSIS performed by (print): 

etfrey W. Sumlin. RRPT 

License NO.: 

MDE License No: MD-31-261-01 
1 

Copyright 0 Integrated Environmental Management. 2003 
RSP-019 IRev. 003) - Anechment 4 



Smears counted on Ludlum 2929143-10-1 are in sequential order. 

Smears counted on the LSC unit are as follows: 

Smear Result I is from a clean smear used as a background for the LSC counter 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 



v 
T i m e :  10 .00  
D a t a  Mode: Dual  DPM 

Background S u b t r a c t :  1 s t  Via l  

N u c l i d e s :  3H-14C Quench S e t s  
Low E n e r g y :  3 H  
High Energy :  14C 

LL UL LC R 2SX 
Region A :  0 . 0  - 1 2 . 0  0 0 . 0  
Region B :  1 2 . 0  - 156 0 0 . 0  
Region C :  0 . 0  - 0 . 0  0 0 . 0  

Quench I n d i c a t o r :  tSIE/AEC 
Ext S t d  T e r m i n a t o r :  C o u n t  

t S I E  % E f f A  t S I E  %EffA 
l f l34 .8  63.94 8 5 0 . 7 3  5 9 . 8 6  - - - - . - - . . . - 
6 8 0 . 7 7  54 .36  5 2 6 . 1 2  4 7 . 5 3  
4 1 6 . 0 9  4 0 . 4 3  320 .19  3 2 . 6 2  
242 .00  24 .69  1 8 4 . 1 6  1 8 . 1 6  
1 4 9 . 1 3  1 3 . 6 7  1 2 1 . 6 7  1 0 . 1 0  

t S I E  %EffA t S I E  XEffA 
1 0 3 5 . 1  1 2 . 2 9  8 6 9 . 2 9  1 1 . 9 9  
6 9 7 . 1 6  1 1 . 6 2  5 3 8 . 8 7  1 1 . 1 2  
4 2 6 . 8 7  1 0 . 6 9  3 2 9 . 7 0  1 0 . 3 1  

BKG 
1 5 . 1 6  
1 4 .  '74 
0.00 

t S I E  X E f f B  t S I E  XEffB 
1 0 3 4 . 8  4 . 9 5  8 5 0 . 7 3  5 . 2 7  
6 6 0 . 7 7  5 . 2 7  5 2 6 . 1 2  5 . 3 7  
4 1 6 . 0 9  5 . 2 3  320 .19  4 . 9 8  
2 4 2 . 0 0  4 . 4 9  184 .16  4 . 0 2  
1 4 9 . 1 3  3 . 5 4  121 .67  2 . 6 5  

t S I E  XEffB t S I E  XEffB 
1035.1 8 3 . 6 4  6 6 9 . 2 9  8 4 . 0 6  - . .~  ~ 

6 9 7 . 1 6  8 4 . 3 2  5 3 8 . 8 7  8 2 . 8 7  
4 2 6 . 8 7  8 2 . 4 3  329 .70  8 1 . 5 4  



oc. ZUcTl- I 
rorv - 13kb0, FRcl.3 

09 
Lcruiod.z  z ZQ Jun 2007 14:4.5 WI-CARR - Pane U2 

P r o t o c o l  U :  18 SURVEY User : K I M  - 
239 .94  9 . 5 5  188 .56  9 . 3 1  239 .94  7 9 . 0 5  1 8 8 . 5 6  7 7 . 3 1  
1 5 2 . 9 3  8 . 7 5  1 2 2 . 5 8  8 . 5 9  1 5 2 . 9 3  7 5 . 2 1  1 2 2 . 5 8  7 1 . 5 2  

su 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

TIME 
1 0 . 0 0  
10.00 
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
10 .00  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  
1 0 . 0 0  

CPMA 
1 5 . 1 6  

0 .00  
0 . 0 0  
0 .00  
0.00 
0 .00  
0 . 1 5  
0 . 8 9  
0 .00  
0 .00  
0 . 0 0  
0.00 
0.00 
0.00 
0 .00  
0.00 

CPMB 
1 4 . 7 4  

0 . 0 0  
0 . 0 0  
1 . 0 1  
0 . 0 0  
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 8  
0 .00  
0 . 0 0  
0 . 0 0  
0 .00  

DPM 1 

0 . 0 0  
0 . 0 0  
0.00  
0 . 0 0  
0 . 0 0  
0 . 2 7  
1 . 5 7  
0 . 0 0  
0 .00  
0 .00  
0.00  
0 . 0 0  
0.00 
0 . 0 0  
0 .00  

DPM2 

0 . 0 0  
0 . 0 0  
1 . 2 1  
0 . 0 0  
0 .00  
0 . 0 0  
0.00 
0 .00  
0 .00  
0 . 0 0  
0.10 
0.00 
0.00 
0 . 0 0  
0 . 0 0  

SIS t S I E  FLAG 
6 5 . 4 5 5  7 3 3 . 6 5  B 

0.000 7 4 1 . 7 1  
0 . 0 0 0  739 .07  

1 0 8 0 . 2  7 6 0 . 5 9  
0.000 762.92  
0 . 0 0 0  7 6 9 . 4 0  
0 .000  771 .66  
0.000 777 .98  
0 .000  775.96  
0.000 7 6 9 . 0 7  
0 .000  7 7 6 . 6 8  
0.000 7 8 2 . 0 8  
0 .000  770 .45  
0 .000  7 7 0 . 2 1  
0 .000  7 5 9 . 2 3  
0.000 7 6 5 . 6 3  



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 

PrL' I "I G L 

\ u n c i  \ m a L .  oudil- b 
Instrlln1enl:SN: Calibration Due: Site Name: Date: Time: 

V l d  J ,b LLc4L L/'yo7 I d 5  
Insintmrnt:Sh: Calibration Due: Location: 

u/ ,i J /  yldk w.3 [ w e -  f l . 0  Df&4  
InstrumentlSN: ,, Calibration Due: d,,,+ Purpose: 37 
Survey Perfomied By(Prin0:  zs,'?rj d ..,,,<,A Survey Performed By (Signature): 44 

L ,  

0 flV OK 0 Source Grid Dimensions: +I+ ~ 

Check OK 0 meters 0 inches 
0 feet 0 centimeters 



Smears counted on 1.udluin 2929143-10-1 are in sequential order. 

Smears counted on the 1,SC unit are as follows: 

Smear Result I is from a clean smear used as a background for the LSC counter 

Smear Results 2 to the end of that run are one number higher than the corresponding 
location on the survey map. 
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INTEGRATED ENVl RON M ENTAL MANAGEMENT, I NC. - Comvrlmht 0 Intearated Envlmnmental Manamarnsnt. 2003 

:Ilent Nama: GLERL 

R S P a r 9  ( R w .  0631 - AMchrnent 4 
- 

CERTIFICATE OF ANALYSIS - SMEARS 

IEM Pmjed Na: 2005W6.003 

;ample CollecUon Dale: 
una 26,2W7 

Sample Shlp Date: Sample Analysls Dab: Report Date: 
NIA JUM) 26,2W7 

OATh ACOUISmON 
~ 

mtrument Mmuhctunr: Insbument Model: Insbumant Sedal No.: 
udlum 2929 Scaler w143-10-1 Probe 1261281132238 

Callbntlon Due: 
AprllZ.ZW8 

,mlysls Method 

0 Other (apedfy): 

,mlyala Type: 

Gross Alpha 
0 Gross Beta 
0 Other (spedly): 

IEM RSP (specify): RSP-010 

InStNment Emclaney 

source Source Gross Count. Count Tlme Net Count Rate EWlmcy 
IdsnURorlSN AcUvIty -h W n )  (cpm) (cpmldpm) 

ldpm) 

2400-98 12700 44014 10 4401 0.35 

lrabument Background 

Gross Count. Count Tlms Background Count Rate 
Imln) (cpm) 

37 60 1 



CJl. 2L.I q-c. 
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INTEGRATED ENVl RONMENTAL MANAG EM ENT. INC. 
Copyright 0 Intoprated Envlronrn.ntal Man~gemaW. 2003 
RSP-019 (Rev.  0031 - Anochment 4 

CERTIFICATE OF ANALYSIS - SMEARS 

Cllent Name: GLERL 

Instrumon1 hnufacturec 
Ludlum 

Semple CdlecUon Dab: 
June 20.2037 

I Satwie Ship Data: 

Imtrument Model: Instrument Serial No.: Calibration Due: 
2929 Scaler w143-10-1 Probe 1261261132238 April 2. M O B  

Report Dale: I Sample Anslyrk D8b: 
June 20.2007 I 

Analysis MaUlod: 

0 Olher (specify): 
IEM RSP (apcify): RSP-019 

Analysh Type: 

0 Gmso Alpha 
Gross Beta 

0 Other (opern): 

DATA ACQUISITION 

Inatrument Emcisncy 

Source source Gross Counts Cwnt nme Nut Count Rate Emciency 
IdenURerlSN AcUvity - 41 Wnl (cpml (cpmldpml 

(dpm) 

2399-98 20000 52627 10 5209 0.26 

Instrument Background 

Gross COunk Count Time Background Count Rate 
lmlnl (cpml 

I 3203 I 60 I 53 

2 I 103 1 2 

RESULTS 

Net Count Rata Activity +I. MDA Codas 
(cpm) ldpml (dpml IdPm) 

0.4 -1.5 5.1 6.6 I 

I I 6.6 -1.8 -7.2 5.1 I a 
I 

knalysis perbrmed by (print): Analysh performed by (signature): Llcenw No.: 

Jeffrey W. Sumlin. RRPT MDE License No: MD-31-28141 

Copyrleht 0 Integrated Environrnanral Management. 2003 
RSP-019 (Rev. 003) - ARllEhrnsnI 4 



31,'- 
TRI-CFIRB - 1.09 Pwe #i ?€I Jun 2007 07:36 

P r o t o c o l  #:27 SURVEY User : K I F T  

- Time: 10.00 
Data Mode: Dual DPM N u c l i d e s :  3H-14C Quench Se ts  

Background S u b t r a c t :  1 s t  V i a l  

LL UL LCR 25% 
Region A :  0.0 - 12.0 0 0.0 
Region  E: 12.0 - 156 0 0.0 
Reg ion  C:  0.0 - 0.0 0 0.0 

Quench I n d i c a t o r :  tSIE/AEC 
E r t  S t d  T e r m i n a t o r :  Count 

t S I E  % E f f A  t S I E  %EffA 
1034.8 63.95 850.73 59.86 
680.77 54.36 524.12 47.53 
416.09 40.44 320.19 32.62 
242.00 24.70 184.16 19.16 
149.13 13.47 121.67 10.10 

L o w  Energy:  3H 
H i g h  Energy: 1 4 t  

B KG 
10.01 
12.59 
0.00 

t S I E  %Ef fB  t S I E  %Ef fB  
1034.8 4.95 850.73 5.27 
680.77 5.27 526.12 5.37 
416.09 5.23 320.19 4.98 
242.00 4.49 184.14 4.02 
149.13 3.54 121.67 2.85 

t S I E  % E f f A  t S I E  %EffA t S I E  %Ef f8  t S I E  % E f f B  
1035.1 12.29 869.29 12.00 1035.1 83.64 869.29 84.06 

426.87 10.70 329.70 10.31 426.87 82.43 329.70 81.55 
697.16 11.63 538.87 11.13 497.16 84.32 538.87 82.87 



28 J u n  2007 07:36 TRI-CARB - 1.09 Page #2 
Protocol #:27 SURVEY User : K I M  - 239.94 9.55 188.56 9.32 239.94 79.05 188.56 77.31 

152.93 8.76 122.58 8.60 152.93 75.21 122.58 71.52 

S# 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  

W 22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

T I M E  
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

CPMFI 
10.01 

1.34 
0.00 
1.14 
0.00 
0.00 
0.54 
2.09 
2.99 
0.07 
2.65 
2.98 
1.22 
1.29 
0.00 
0.02 
1.22 
0.25 
0.00 
0.00 
0.83 
1.30 
0.14 
1.73 
1.94 
2.31 
0.00 
0.09 
0.16 
0.43 
0.00 
2 .01  
0.00 
2.35 

CPMB 
12.59 
0.00 
1.13 
2.56 
1.14 
0.00 
0.46 
0.00 
2.51 
0.00 
1.55 
1.71 
1.78 
3.61 
0.56 
0.38 
2.58 
0.00 
0.09 
0.00 
0.00 
0.40 
0.76 
0.00 
0.00 
0.00 
2.60 
1.86 
0.54 
0.00 
0.00 
1.59 
0.00 
0.00 

DPMl 

2.49 
0.00 
1.46 
0.00 
0.00 
0.88 
3.69 
5.19 
0.13 
4.45 
5.05 
1.78 
1.46 
0.00 
0.00 
1.58 
0.46 
0.00 
0.00 
1.50 
2.22 
0.07 
3.18 
3.54 
4.19 
0.00 
0.00 
0.15 
0.79 
0.00 
3.31 
0.00 
4.34 

DPMZ SI5 t S I E  FLAG 
82.537 737.25 B ~~ ~~ 

0.00 0.000 682.26 
1.37 0.000 642.14 
2.95 0.000 690.63 
1.38 0.000 658.50 
0.00 0.000 679.18 
0.49 0.000 702.14 
0.00 0.000 770.41 
2.67 0.000 624.25 
0.00 0.000 744.59 
1.56 32.864 716.25 
1.72 42.637 699.16 
2.00 55.640 711.40 
4.19 52.397 710.12 
0.67 0.000 691.68 
0.45 0.000 719.39 
2.97 0.000 703.62 
0.00 0.000 697.12 
0.11 0.000 662.43 
0.00 0.000 633.21 
0.00 0.000 728.69 
0.34 0.000 751.00 
0.90 0.000 717.39 
0.00 0.000 700.37 
0.00 0.000 716.79 
0.00 0.000 728.13 
3.13 0.000 703.48 
2.23 54.490 708.28 
0.63 71.193 755.65 
0.00 0.000 700.67 
0.00 0.000 711.01 
1.68 55.328 697.63 
0.00 0.000 657.34 
0.00 0.000 697.29 
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