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This special inspection was prompted by the licensee informing the NRC of air ducts in room B2-195
contaminated with radioactive material. The NRC conducted the site inspection to review the
circumstances surrounding the licensee identified contamination.

Observations and Findings

The licensee informed the inspector that the air ducts were part of a radioactive ventilation exhaust
system that was partial decommissioned. The air ducts were taped sealed in room B2-195 and lead to the
roof of the building where an exhaust air handling system vented the air to the environment. The entire
air handling system was disabled and procedures were in place to ensure that access to the system was
limited to authorized individuals.

The licensee also provided information regarding the decommissioning of room A3-367. The room was
decommissioned in 2006 by Shaw Environmental, Inc. The NRC reviewed the licensee’s procedures and
surveys and interviewed staff regarding the systems used to decommission the area. The licensee’s
report regarding the decommissioning of the room is attached to this report for future decommissioning
documentation of the building.

The NRC did not identify any violations of NRC requirements regarding the licensee’s decommissioning
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Acronyms and Abbreviations

ALARA as low as reasonably achievable

Aptuit Aptuit, Incorporated in Kansas City, Missouri
He carbon-14

CFR Code of Federal Regulations

cm’ square centimeter

CS characterization survey

DCGL derived concentration guideline level
dpm disintegrations per minute

FSS final status survey

FSSP Final Status Survey Plan

License Materials License Number 24-15595-01
LSC liquid scintillation counter

m’ square meters

MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual
mrem millirem

NRC U.S. Nuclear Regulatory Commission
RSPM Aptuit Radiation Safety Program Manual
RSO radiation safety officer

Shaw Shaw Environmental, Inc.

TEDE total effective dose equivalent

H tritium
KNOWApuit A3-36 TFSSRIFSSR doc' 5/30/200611:28:20 PM v




Definitions

Assessment. The evaluation process used to measure the performance or effectiveness of a
system and its elements. Assessment is an all-inclusive term used to denote any of the
following: audit, performance evaluation, management systems review, peer review, inspection,

or surveillance.

Background Radiation. Radiation from cosmic sources, naturally occurring radioactive
material, including radon (except as a decay product of source or special nuclear material), and
global fallout as it exists in the environment from the testing of nuclear explosive devices or
from nuclear accidents like Chernobyl which contribute to background radiation and are not
under the control of the cognizant organization. Background radiation does not include radiation
from source, byproduct, or special nuclear materials regulated by the cognizant Federal or State
agency. Different definitions may exist for this term. The definition provided in regulations or
regulatory program being used for a site release should always be used if it differs from the

definition provided here.

Beta Radiation. An electron emitted from the nucleus during radioactive decay.

Class 1 Survey Unit. Areas where contamination is known or suspected to exist, and

insufficient evidence exists to classify the areas as Class 2 or Class 3 survey units.

Contamination. The presence of residual radioactivity in excess of levels which are

acceptable for release of a site or facility for unrestricted use.

DCGL. A derived, radionuclide-specific activity concentration in a survey unit corresponding to
the release criterion. The DCGL is based on the spatial distribution of the contaminant and
hence is derived differently for the nonparametric statistical test (DCGL,,) and the Elevated
Measurement Comparison (DCGLgve). DCGLs are derived from activity/dose relationships

through various exposure pathway scenarios.
Direct Measurement. Radioactivity measurement obtained by placing the detector near the

surface or media being surveyed. An indication of the resulting radioactivity level is read out

directly.
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DQA (Data Quality Assessment). The scientific and statistical evaluation of data to

determine if the data are of the right type, quality, and quantity to support the intended use.

Exposure Pathway. The route by which radioactivity travels through the environment to

eventually cause radiation exposure to a person or group.

Final Status Survey. Measurements and sampling to describe the radiological conditions of a

site, following completion of decontamination activities (if any) in preparation for release.

Gamma Radiation. Penetrating high-energy, short-wavelength electromagnetic radiation
g hig gy g g
(similar to X-rays) emitted during radioactive decay. Gamma rays are very penetrating and

require dense materials (such as lead or steel) for shielding.

Grid. A network of parallel horizontal and vertical lines forming squares on a map that may be

overlaid on a property parcel for the purpose of identification of exact locations.

Investigation. An activity such as measuring, examining, testing, or gauging one or more
characteristics of an entity and comparing the results with specified requirements in order to

establish whether conformance is achieved for character.

License Termination. Discontinuation of a license, the eventual conclusion to

decommissioning.

Measurement. It is used interchangeably to mean: 1) the act of using a detector to determine
the level or quantity of radioactivity on a surface or in a sample of material removed from a

media being evaluated, or 2) the quantity obtained by the act of measuring.

MARSSIM. Multi-Agency Radiation Survey and Site Investigation Manual. A manual

established by the EPA, NRC, DOD, and DOE that provides a nationally consistent consensus
approach to conducting radiation surveys and investigations at potentially contaminated sites.
The approach is both scientifically rigorous and flexible enough to be applied to a diversity of

site cleanup conditions.

Quality Control (QC). The overall system of technical activities that measure the attributes

and performance of a process, item, or service against defined standards to verily that they meet
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the stated requirements established by the customer, operational techniques and activities that are

used to fulfill requirements for quality.

Radiation Safety Officer. The Aptuit staff member responsible, with the support of the

Radiation Safety Committee, for the implementation of the facilities Radiation Safety Program.

Radiation Survey. Measurements of radiation levels associated with a site together with

appropriate documentation and data evaluation.

Radioactivity. The mean number of nuclear transformations occurring in a given quantity of
radioactive material per unit time. The International System (SI) unit of radioactivity is the

Becquerel (Bg). The customary unit is the Curie (Ci).

Radiological Release. The release of materials/equipment/areas from administrative controls
pertaining to radioactive materials. These administrative controls refer to either local
requirements as established in the RSM or license requirements as established in the EPA U.S.
Nuclear Regulatory Commission Radioactive Material License. The release from radiological
controls is preceded by an assessment of the radiological conditions and confirmation that these

conditions meet the requirements to be released from further controls.

Radionuclide. An unstable atom of any element that undergoes radioactive decay in order to

achieve a more stable state.

rem (Radiation Equivalent Man). The conventional unit of dose equivalent. The

corresponding International System (SI) unit is the Sievert (Sv): 1 Sv = 100 rem.

Removable Radioactivity. Surface activity that is readily removable by wiping the surface
with an absorbent medium using moderate pressure and can be assessed with standard radiation

detectors. It is usually expressed in units of dpm/100 cm™.

Survey. A systematic evaluation and documentation of radiological measurements with a
correctly calibrated instrument or instruments that meet the sensitivity required by the objective

of the evaluation.

Wipe Test. A procedure in which a swab, e.g., Q-tip or filter paper is rubbed on a surface and
its radioactivity measured to determine if the surface is contaminated with removable radioactive

material.
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Executive Summary

A final status survey (FSS) was conducted in Laboratory A3-367 at Aptuit, Incorporated (Aptuit)
in Kansas City, Missouri on April 4, 2006. The purpose of the FSS was to establish, through a
process of site investigation, that Laboratory A3-367 meets the criteria for radiological release
established in the Code of Federal Regulations, Title 10, Part 20, Subpart E, “Radiological
Criteria for License Termination.” The FSS was conducted using the guidance of the Multi-
Agency Radiation Survey and Site Investigation Manual (NUREG-1575). Laboratory A3-367 is
part of the Aptuit facility licensed by the U. S. Nuclear Regulatory Commission under Materials
License Number 24-15595-01 (License).

Due to a lack of historical use information the laboratory was classified as a Class 1 impacted
area. Carbon-14 ("*C) was the contaminant of concern although the use of tritium (311} in the
laboratory could not be ruled out. The license termination screening value for *C found in Table
H.1 of the Consolidated NMSS Decommissioning Guidance - Characterization, Survey, and
Determination of Radiological Criteria (NUREG-1757, Vol. 2) was used as the derived
concentration guideline level applicable to the average concentration over the survey unit
(DCGLy). This screening value for fixed '*C contamination, 3.7E6 disintegrations per minute
(dpm)/100 square centimeters (cm’), is based on the assumption that the fraction of removable
surface contamination is no greater than 10 percent. Therefore, the acceptable level for
removable ''C contamination was set at 3.7ES dpm/100 cm’. Since this value is lower than the
screening value for removable *H it was used as the total DCGL,, for removable contamination.
To keep dose rates as low as reasonably achievable, administrative goals were set at 200

dpm/100 cm” removable contamination and 2000 dpm/100 cm® fixed contamination.

The FSS included surface scans, direct measurements and wipe sampling. Thirty-three
systematic direct measurements were made and thirty-three wipe samples were collected. One
biased direct measurement was made and one biased wipe sample was collected. One hundred
percent of the floor surface and walls up to 2 meters were scanned. All direct measurements and
all wipe sample results were below the DCGLs; therefore no statistical tests were performed.

The data indicate that the laboratory is acceptable for unconditional radiological release.
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1.0 Introduction

1.1 Scope and Purpose

The final status survey (FSS) described herein was limited to Laboratory A3-367 in Building A
at the Aptuit facility in Kansas City, Missouri (Aptuit) (Figure 1). The purpose of the FSS was
to demonstrate, through a process of site investigation, that the laboratory meets the criteria for
radiological release established in the Code of Federal Regulations (CFR), Title 10, Part 20,

Subpart E, “Radiological Criteria for License Termination.”

1.2 Laboratory Location and Description
Aptuit is a drug development company serving the pharmaceutical and biotechnology industry.
The Aptuit facility is located at:

Aptuit, Incorporated
10245 Hickman Mills Drive
Kansas City, Missouri 64134-0708

The facility consists of offices, laboratories, and other buildings in an urban setting. Laboratory
A3-367 is located on the third floor near the center of Building A (Figure 1). Radioactive

materials, primarily carbon-14 (”C}, were used, stored, and disposed in this laboratory.

The floor area of the laboratory is approximately 46.6 square meters (m?). Walls from the floor

. - . 2
up to 2 meters were also included in the survey (approximately 63.5 m~).

1.3 Operational History

The laboratory under investigation operated under the U. S. Nuclear Regulatory Commission
(NRC) Materials License Number 24-15595-01 (License). The License allows the use of several
radioisotopes in a variety of physical and chemical forms. However, site personnel reported that

only "'C and possibly small quantities of tritium (*H) were used in this laboratory.

Activities within the laboratory consisted of research using small quantities of radioactive

materials.

1.4 Report Organization
A description of the nature and extent of contamination is presented in Chapter 2. This includes
discussions concerning areas of potential contamination, previous investigative work, and the

FSS design. Chapter 3 presents a discussion concerning dose assessment. Conclusions and the

o
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final status determination are discussed in Chapter 4. References are included in Chapter 5.

Tables, figures, and appendices follow the text.
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2.0 Nature and Extent of Contamination

2.1 Sources

2.1.1 Contaminants of Concern

The radioactive contaminants of concern for Laboratory A3-367 were determined through
discussions with the Radiation Safety Officer (RSO) and a review of the License. Although the
radionuclides presented in Table 1 were approved by the NRC for use and storage at the facility,
only '*C and possibly small quantities of *H were reportedly used in this laboratory. Therefore,

. - . Ty 4 3
the contaminants of concern for this FSS were '*C and *H.

2.1.2 Areas of Potential Concern
Laboratory A3-367 was a radioactive material use area. Reportedly, ''C was used throughout the
laboratory and not restricted to specific hoods or bench tops. Therefore, within the laboratory,

all floor surfaces and walls up to two meters from the floor are areas of potential concern.

2.2 Summary of Previous Investigative Work

A characterization survey (CS) was conducted in Laboratory A3-367 by Shaw Environmental,
Inc. (Shaw) in March 2006 (Shaw, 2006a). The administrative release levels, 2000 dpm/100 em’
for fixed contamination and 200 dpm/100 ¢cm® for removable contamination, were used during
the CS. The CS revealed general area fixed '*C contamination above Aptuit’s administrative
release levels on the floor and on bench tops and table tops; one area exceeded 1E6 dpm/100

2 . . ¥ e .
cm®. Three floor areas had removable contamination above the administrative release level.

2.3 Summary of Remedial Actions

In March 2006, after the CS described above was performed, laboratory furniture and case work
were surveyed and removed. Hoods and flooring that were investigated during the CS were
removed as part of the remedial action. Items determined not to be contaminated were disposed
of or reused. Remaining items became part of Aptuit’s radiological waste and will be disposed

of as such.
2.4 Final Status Survey

2.4.1 Objectives

The specific objectives of the FSS were to:
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 Fulfill the scope of the data collection requirements defined in the Final Status
Survey Plan (FSSP) (Shaw, 2006b).

o Adhere to the FSSP-required methodologies during the collection and analysis of
data.

o Ensure that data collected are of sufficient quality and quantity to make release
decisions with an acceptable probability of decision error.

The survey was designed and performed in accordance with the FSSP (Shaw, 2006b) and the
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) (NUREG-1575).

2.4.2 Defining Survey Units and Survey Design

Upon the writing of the FSSP, Laboratory A3-367 was defined as an impacted, Class 1 area for
this FSS. The Class | designation was a result of having insufficient historical use information
and survey data to justify a lower classification. The CS was conducted after the FSSP was
written and the results of the CS confirmed that the laboratory was properly classified.

Laboratory A3-367 comprised one Class | survey unit.

As determined in the FSSP, the survey unit contained a minimum of 32 survey locations on a
random-start triangular grid. The survey locations were surveyed by direct measurements and

wipe samples. Floor and wall surfaces (up to 2 meters) were 100 percent scanned.

2.4.3 Establishing Release Criteria

The license termination screening value for '*C found in Table H.1 of the Consolidated NMSS
Decommissioning Guidance - Characterization, Survey, and Determination of Radiological
Criteria (NUREG-1757, Volume 2) was used as the derived concentration guideline level
applicable to the average concentration over the survey unit (DCGL,). The DCGL,, which is a
derived, radionuclide-specific activity concentration corresponding to the release criterion, is
based on the spatial distribution of the contaminant and is derived from activity/dose
relationships through various exposure pathway scenarios. The regulatory release requirement
identified in 10 CFR 20, Subpart E, for termination of radioactive materials licenses is 25
millirem (mrem)/year. The specific criteria for facility release under the NRC regulations are: 1)
that residual radioactivity that is distinguishable from background radiation results in a total
effective dose equivalent (TEDE) to an average member of the critical group that does not
exceed 25 mrem/year and 2) that the residual radioactivity has been reduced to levels that are as
low as reasonably achievable (ALARA). The NRC published screening values for residual

building surface contamination for common beta- and gamma-emitting radionuclides (Federal

wn
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Register, Chapter 63, Page 64132, November 18, 1998). Activity levels on building surfaces that
fall within these screening values are in compliance with the unrestricted use dose limit for
license termination. The license termination screening values are also published in Table H.1 of
the Consolidated NMSS Decommissioning Guidance - Characterization, Survey, and
Determination of Radiological Criteria (NUREG-1757, Vol. 2). Administrative ALARA goals
were set equal to Aptuit’s operational contamination limits in order to meet the ALARA

condition of the license termination rule.

2.4.3.1 Total Activity (Direct Measurements)

Using the screening values presented in the look-up table H.1 found in Appendix H of NUREG
1757, Volume 2, the DCGL,, for fixed activity is 3.7E6 disintegrations per minute (dpm)/100
square centimeters (sz) for '*C and 1.2E8 dpm/100 cm’ for “H. Since there are no reliable
methods for direct measurement of “H activity and the use of *H in A3-367 has not been
confirmed, the DCGL,, for direct measurements was determined to be 3.7E6 dpm/100 cm’. The

administrative ALARA goal for total contamination was set at 2000 dpm/100 cm’.

2.4.3.2 Removable Activity (Wipe Samples)

Screening levels presented in NUREG 1757, Volume 2, Table H.1 are based on the assumption
that the fraction of removable surface contamination is no greater than 0.1 (10 percent).
Therefore, 10 percent (the removable portion) of the screening value for H is 1.2E7dpm/100
cm® and for "C is 3.7E5 dpm/100 cm®. The screening level for ¢, 3.7E5 dpm/100 cm’, being
the most conservative, was established as the DCGL,, for removable activity. The administrative

ALARA goal for removable contamination was set at 200 dpm/100 cm’.

2.4.4 Quality Control/Quality Assurance
Instrument field performance checks consisting of background and source checks were
conducted daily. All final status data were obtained using instruments that satisfied the

performance requirement.

Periodic quality measures were performed as described in section. 3.6.7 of the FSSP (Shaw,
2006b). For direct measurements, replicates to measure operator precision were performed by
using the same instrument at the same location. Two replicate direct readings were performed.
For contamination smears, sampling precision was checked through recounting of smears. Two

smears were recounted.

Precision is determined to be acceptable since all values are below the ALARA goals.
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2.4.5 Decision Errors and Number of Data Points

The surveys were planned with the possibility that statistical testing would be required to
demonstrate compliance with the license termination rule. The Sign Test was determined to be
the appropriate statistical test since the average material background would be subtracted from
each measurement. The acceptable probability of making a Type I decision error (concluding
that residual radioactivity was within limits, when, in fact, it was not) or a Type 11 decision error
(concluding that a survey unit is contaminated, when it truly is not) was established during the
planning phase. For data collected during the investigation to be adequate for the final status
determination, these probabilities were established at 0.05 for both Type I and Type II decision

CITOIS.

The minimum number of data points for the assigned statistical test is based on the selected
decision error levels and the relative shift. In the absence of characterization data during the
survey planning stages, the lower end of the recommended range of values for relative shift
(A/o), 1.0, was selected from guidance of the MARSSIM (NUREG-1575). This resulted in 32

data points needed in order to ensure that the requirements of the statistical test are met.
2.4.6 Instrumentation

2.4.6.1 Field Instruments

The radiological field survey instruments listed in Table 2 were used. Instrument detection
sensitivities were determined following the guidance of NUREG-1757 (NRC, 2002). Instrument
reports are presented in Appendix A.

All instrumentation had current calibration. Daily field performance checks were conducted in
accordance with individual instrument use procedures. These performance checks were
performed prior to daily field activities and at any time the instrument response appeared
questionable. Only data obtained using instruments that satisfied the performance requirements

were accepted for use in the evaluation.

[nstrument response was continuously monitored during surveys through the use of the

instrument audible signal. [nstrumentation was used as specified in the FSSP (Shaw, 2006b).
2.4.6.2 Laboratory Instruments

Wipes samples were counted in Aptuit’s on-site liquid scintillation counter (LSC) using

equipment and procedures described in Appendix B.

KNOApuit A3-36TWFSSRIFSSR.doc'5/30/200611 :28:20 PM 7 Rev. 0



2.4.7 Quality Checks

Replicates to measure operator precision were performed using the same instrument at the same
location as the original measurement. Two replicate direct readings, at Locations C-27 and C-
34, were performed, one for every 20 direct readings taken. Results are presented in Appendix
C.

For wipe samples, analytical precision was checked through recounting wipes, with one wipe
recounted for every 20 wipe samples collected. Two smears were recounted, one from Location

C-27 and one from Location C-34. Results are presented in Appendix C.

2.4.8 Procedures

Analytical requirements can be divided into two categories: direct field measurements and
sample analysis. Direct measurements for gross beta radioactivity were performed during the
site investigation. Removable beta activity was determined from wipe samples collected during
the investigation. More detail concerning sampling, packaging, and shipping procedures is

provided in the Radiological Survey Protocol (Appendix D).

2.4.8.1 Field Procedures

Surface radioactivity surveys and wipe sampling were executed in accordance with the
radiological survey protocols and the Health and Safety Plan as presented in the FSSP (Shaw,
2006b). Radiological survey protocols were designed to determine the extent and magnitude of
residual radioactivity and to provide quality data for use in final status determination. These
protocols are presented in Appendix D. The radiological survey protocols, which include sample
storage and handling in the field, were designed to preserve the integrity of the collected

samples.
2.4.8.2 Laboratory procedures
Wipe samples were analyzed for '*C and *H by liquid scintillation counting using Aptuit’s on-

site LSC. Normal standard operating procedures were followed.

2.5 Extent of Contamination

Wipe sample results and direct measurement results are presented in Appendix E.
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2.5.1 Final Status Survey
The focus of this document and of the unrestricted release of the facility from radiological
controls is found in the performance of the FSS. The survey included the floors and the walls up

to two meters from the floor in Laboratory A3-367.

Thirty-four final status wipe samples were collected in Laboratory A3-367 at locations presented
in Figure 2. Direct measurements were also performed at those locations for gross beta activity.
Thirty-three locations are systematic; C-34 is a biased sample location chosen based on the
results of the CS. The results of the direct measurements and wipe samples are presented in

Tables 3 and 4, respectively. All results are below the respective DCGLs.

2.5.2 Data Assessment

To determine whether or not a survey unit meets the release criteria (i.e., the survey unit passes),
it is necessary to evaluate the results. If all measurements in the survey unit are below the
release criteria, the survey unit passes. f all survey units pass, the laboratory can be released for
unrestricted release. Tabulated summaries of the direct measurement and removable activity
results are presented in Tables 3 and 4, respectively, and a text discussion is presented below.

Conclusions and recommendations are presented in Chapter 4.

As presented in Table 3, all direct measurements are below the DCGL,, of 3.7E6 dpm/100 cm’
for final status release. The highest direct measurement is 1257 dpm/100 cm’ at Location C-29.
Direct measurements are also less than the ALARA goal for fixed contamination, 2000 dpm/100
cm”. All removable activity results are below the DCGL of 200 dpm/100 cm” for final status
release. The highest wipe sample results are 50.53 dpm/100 cm” for °H at Location C-23 and
47.55 dpm/100 cm” for '*C at C-13. Wipe sample results are also less than the ALARA goal for
removable contamination, 200 dpm/100 cm’. Since all measurements (fixed and removable) are

less than the respective DCGLs, no statistical tests are required.
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3.0 Dose Assessment

3.1 Exposure Setting
The Aptuit facility is a collection of offices, laboratories, and other buildings in an urban setting.
The facility is located in a biomedical and pharmaceutical research complex in Kansas City,

Missouri. Laboratory A3-367 is located on the third floor of Building A within the complex.

3.2 Exposure Pathways

The hypothetical building occupant is the most reasonable potential future receptor due to the
location (industrial area) of the facilities and the industrial-use purpose. Exposure pathways
typically associated with the hypothetical occupancy scenario are external exposure to
penetrating radiation from surface sources, inhalation of resuspended radioactive materials from

surfaces, and inadvertent/incidental ingestion of removable radioactive materials.

3.3 Sources of Exposure

Radionuclides approved for use at the facility in the most recent License amendment are listed in
Table 1. Based on site history. a few radionuclides were used in forms that potentially allowed
dispersal of those materials onto equipment and building surfaces. The most predominant

: ; T . - 14 3
radionuclides used at the facility in those forms are ""C and "H.

3.4 Quantification of Exposure

Objectives of the survey design presented in Section 2.4.1 were fulfilled, as determined during
the data quality assessment process. Once survey activities were complete and the data were
evaluated, performance of a dose assessment was unnecessary because all survey results are less
than the respective DCGLs.
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4.0 Conclusions and Recommendations

Upon completion of the FSS, the data collected were analyzed to ensure that all objectives of the
FSSP were completed. Data presented in Appendix E were collected according to MARSSIM
and the requirements of the FSSP (Shaw, 2006b). The data were assessed according to the
methods described in MARSSIM and NUREG 1757 and this report has been completed in
accordance with the requirements of the FSSP (Shaw, 2006b).

4.1  Conclusions
All objectives of the FSSP were completed and all FSS activities were performed as described in
the FSSP. The data collected were analyzed and are of sufficient quality and quantity to make

facility release decisions with an acceptable probability of decision error.

Systematic measurements (direct and wipe) are all less than the respective DCGLs. The
radioactivity levels within the laboratory meet the criteria such that there are no residual
radioactivity levels that exceed the 25 mrem/year TEDE release criteria established in 10 CFR
20, Subpart E, and Laboratory A3-367 can be released for unrestricted use. The maximum
reported values for direct measurements and wipe sample results for each respective

administrative and final status criteria are presented in Table 5.
Laboratory A3-367 meets the requirements for unconditional radiological release.

4.2 Remediation Requirements
Since the levels of residual radioactivity do not exceed the final status release criteria, a need for

additional remediation in the laboratory does not exist.

4.3  Final Status Determination

This report has been prepared according to MARSSIM and NUREG-1757. No measurement
exceeds the final status release criteria. Therefore, the laboratory meets the criteria for
unrestricted radiological release established in 10 CFR 20, Subpart E. As a result, it is
determined that the final status of Laboratory A3-367 in Building A at the Aptuit facility, 10245

Hickman Mills Drive, Kansas City, Missouri is acceptable for unrestricted radiological release.
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Table 1

License Possession Quantities, Isotopes, and Forms*
Final Status Survey Report
Laboratory A3-367
Aptuit, Incorporated
Kansas City, Missouri

. . Maximum
aa:;}"o"rﬂ')de Half-life Quantity
Tritium (°H) 1233y | 1Ci
Carbon-14 (*C) 5730y | 2Ci
Sulfur-35 (**S) | 872d | 20mCi
lodine-125(*1)) | 59.7d | 70mCi
lodine-131 ("*"1) 8.04d | 30 mCi

* NRC license, No. 24-15595-01.

Ci — Curie.

d - day.

mCi — millicurie.
y — year.
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Table

2

Scan Minimum Detectable Concentrations (Scan MDC) and Surveyor
Minimum Detectable Count Rates (MDCRsyrveyor)

Characterizati
Laboratory

on Survey
A3-367

Aptuit, Incorporated

Model 43-68 probe with

Ludlum Model 2360
Scaler/ratemeter with a
Model 43-37 gas
proportional detector
probe with 0.8 mg/cm?
window

0.4 mg/cm’ window |

Floor scanning for "*C

Beckman LS6000 LL
liquid scintillation
counter (or equivalent)

Removable beta
contamination (*H and
"l(()

<10,000 dpm/100
cm? beta”

Kansas City, Missouri
Description Application mDcC?® MDCRgurveyor
Ludlum Model 2360 o =3,000
Scaler/ratemeter with a Building/structure dpm/100 cm 200 gross cpm
Model 43-68 probe with scanning for "*C beta"
0.4 mg/cm® window | e
Ludlum Model 2360 1,300 .
Scaler/ratemeter with a Direct measurements dpmﬁ 00 cm NA
for *C beta*

800 gross cpm

<30 dpm/100 cm?
beta
(based on
efficiency for *H
beta energies)

NA

“Instrument setups were performed on site using a **Ni source. This results in a conservative
estimate of the scan MDC. Scan MDCs for '*C would be lower.

®*Scan MDC
“Static MDC

"C — carbon-14.
cm? — square centimeters.

dpm — disintegrations per minute

*H — tritium

mg — milligrams
NA — not applicable
®*Ni — nickel-63

KNGApuitiA3-367' FSSR\Tab2 doc\5:30/200611:30:16 PM




Table 3

Direct Measurement Results
Final Status Survey Report,

Laboratory A3-367
Aptuit, Incorporated
Kansas City, Missouri

(Page 1 of 2)

—
Gross Bkg Net Net < ALARA
Description Location cpm cpm | cpm | dpm/100 cm’ | <DCGL*? Goal’?
Wall (drywall) C-1 139 146 -7 -154 Yes Yes
Wall (drywall) R Cc-2 116 146 -30 -661 Yes Yes
Wall (drywz-J = C-3 122 146 -24 -529 Yes Yes
.Wall kdryWaII) C4 N 125 146 -21 -463 Yes Yes
-\:‘\‘faT{_drywall) cs | 1_54_ 146 8 1?6_ T e | Yes
Ea]_l-{;ryw_all) M—C-G_ [ -1_50_ 146 4 88- ] Yes___ ! ?es__
Wall (drywall) ] C-7 122 36 __-2_4_1_ _—-529 Yes Yes
Wall (EW;”_} o C-8 13?_ _-%46___ ~_9_ _P-198_ N ;nfes Yes
-E)oor (_wooc; ) - C-9 147 _ 1 3g 8 176 Yes— I Yes_
Wall (drywall) | E(_) 148_ 146 2 44 Yes Yes
—"_.r'\n‘e-lr(drywall} —0_11_ 1 142 146 -4 -88 Yes Yes
Efl(drywaﬂ | C-12 —13:1_ ;% 1 -15 _—-26_5._ | YES__ Yes__
Wall (drywall) C-13 ——1?;)— ] 146 -16 -353 Yes Yes
Wall (drywall) | C-14 _—14:1— _-146_ _2 —__-4;_ N Y;_ Yes N
Wall [@au)_ | cas | a2 __145_ 4 | 88 _*_ Yo Il s |
wall (drywa!? | C-16 —14‘5_)— __146 -1 -22 L Yés —;es__
.WaII (cgwailg | C-17 —146_ _1_46- ! 0_ o 0 o Yes Yes
| Wall (gy@) C-18 B 15 146 -6 -132 R Yes—. —‘r:e;s_F
?Va;lﬁgirywall) C-19_ \_. 150 146 4 88 Yes Ye-es_ﬁ
Concrete (adhesive) | €20 | 150 164 | -14 -309 Yes Yes
_C(Eete (bare) _021 236 232 4“— _—88 - ;’es Yes
._Concrete (adhesive)— _CSZ 185 gci_ __21- ] _—463_ i Yes Yes
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Table 3

Direct Measurement Results
Final Status Survey Report,

Laboratory A3-367

Aptuit, Incorporated
Kansas City, Missouri

(Page 2 of 2)

l_ Gross Bkg Net Net < ALARA
Description Location cpm cpm | cpm | dpm/100 cm® | <DCGL®? Goal’?
Concrete (adhesive) C-23 179 164 15 331 Yes Yes
Concrete (adhe:si;) C-24 171 164 7 154 Yes Yes
acr;e(aq:lgs-ive} C—25__ 181 164 17 | 375 Yes_ Yes
_C;;‘cdr;(adhesive) C-26 171 164 7 . 154 _;:s e Ye;
;on;e;(adheswe} C-27 164 1é4 ___0_ _ (}—_ i -Ye-vs Yes
Concrete (adhesive) i C-28 170 164 6 132 Yes . Yes o
Concrete (adhe-sive) I C-29 221_ 164 57 1257 Yes Yes —
Cor_zgete (adhesive) C-30 170 | 164—__— 6 132 Yes Yes
;o;cr-ét-e(adhesive) C-31 | 171 164 7 e _154 I _Y;es __Yes_—
—Con;::e;-(adhesive) C-32 N 175 —16_4_ 1 1 N 243F [ ;:‘es I ‘;’es
Concrete (adhesive) a C-33 173 164 9 198_ Yes Yes
Concrete (bare) C-34 277 232 45 992 Yes Yes =

ALARA — as low as reasonably achievable

Bkg - background

cm” — square centimeters
cpm — counts per minute
DCGL - derived concentration guideline limit

dpm - disintegrations per minute

*The DCGL is 3.7E6 dpm/100 cm®
® The ALARA goal is 2000 dpm/100 cm?
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Table 4

Wipe Sample Results

Final Status Survey Report,

Laboratory A3-367
Aptuit, Incorporated
Kansas City, Missouri

(Page 1 of 2)

Tritium Carbon-14 < ALARA
Description Location | dpm/100 cm® dpm/100 cm® <DCGL?*? Goal’?
Wall (drywall) C-1 39.08 15.60 Yes Yes
Wall (drywall) G2 26.21 14.39 Yes Yes
\;‘Vall (drywall) C-3 28.53 .;8:35 T Ye;_ BB Ya_as
Wall (drywall) - C-4 24.16- f 19.71 Yes Yes
Wall (drywall) C-5 - 19.07 17.09 Yes Yes B
Wall (drywall) i C-6 30.41 18.33 Yes Yes
Wall (drywall) C-7 62.26 | 7.70 Yes Yes
Wall (drywall) C-8 25.89 - _ 14.38 Yes Yes
-Doo;f (wood) c9 il 26.88 _1-?,02 | Yes il Yes N
Wall (dry;vall) C-10 21:53 31.65 ;’es _ -Ye:s
Wall {d;\:vaf) c-11 : 17.64 15.77 -_Yes R Yes
:\fai[ (drywall) C-12 32.69 2228 1 _‘t_’es o }es. -
Wall (drywall) C-13 27.60 4?.55 B Yes .-_ Yes
Wall (drywall) _ C-14 —“;7.86 19.67 Yes Yes al
Wall (drywall) a C-15 21.98- 9.10 Yes Yes
Wall (drywall) C-16 - 31.20 15.66 o _Yes Yes I
Wall {dryw;il_) c-17 13.25 2775 | Yes Yes_ N
Wall (drywall) C-18 31.35; 15.67 Yes Yes
Wall (drywall) C-19 22.19 14.42 Yes Yes
Concrete (adhesive) C-20 _29.87_ 14.35 Yes Yes
Concrete (bare) - C-21 28.46 23.65 Yes Yes
Concret.; (_adhesive) C-22 i 30.14 - igjé? B \E D Yes— D
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Final Status Survey Report,

Table 4
Wipe Sample Results
Laboratory A3-367
Aptuit, Incorporated

Kansas City, Missouri

(Page 2 of 2)

Tritium Carbon-14 | < ALARA
Description Location | dpm/100 cm® dpm/100 cm? <DCGL™? Goal’?
Concrete (adhesive) Cc-23 50.53 11.53 Yes Yes
Enr;e (adh-esive) C-24 Np 32;6 o h 11.66 Yes \ng |
Concrete (adhesive) :3—-25_ - 30.77 S 18.35 _ Yeé Yes
Concrete (adhesivg) N C-26 16% 18.45 Yes = ‘a;s_ -
C:n_c;s;(a;'l-esive} | C—_Z? S 55:28 D -—_15E_5 . - Yes | Yes
Concrete (adhesive) _CZB | 2_646— Bl _ES - Yes Yes
Con;n;e (adhesive)__. ] 65 . 16.76 18.45 Yes _ _—Y; -
Concrete(adhesive)_ a C-30 ._—_‘£‘05 12.89 R _Y_es - Yes
Concrete (adhesive)_ a (;—31 : [_ 32.77 - ES ; Yes i ;s a
Concrete (adhesive) I C-_32 T 3?.&9 . T _:655;3_ N : Yes Yes o
Concrete (adhesive) N C:SB_ N 25.05 27.66 ) _| _Yes T —Yes_ -
[ Concrets (b:;e_) I c34 | 320 | 1563 Yes Yes

ALARA — as low as reasonably achievable

Bkg - background
cm” — square centimeters
cpm — counts per minute

DCGL - derived concentration guideline limit
dpm — disintegrations per minute

*The DCGL is 3.7E5 dpm/100 cm?
® The ALARA goal is 200 dmp/100 cm®
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Table 5

Maximum Results Compared with DCGL and ALARA Goals
Final Status Survey Report
Laboratory A3-367
Aptuit, Incorporated
Kansas City, Missouri

Maximum Result | DCGL ALARA Goal
dpm/100 cm®> | dpm/100 cm? | dpm/100 cm?

Fixed Contamination

1257 I 3.7E6 2000

Removable Contamination

50.53 (tritium) | JTES 200

|
47 55 (carbon-14) Il 3.7E5 200

dpm — disintegrations per minute.
cm’ — square centimeters.
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APPENDIX A

INSTRUMENT REPORTS




PROJECT NAME/# _407[uL7£ _A3-347
Instrument Type / SN:__QB_&Q_/. EZ&S’?_&/__

Scaler Daily Instrument Check Sheet

Probe Tyg; i’ SN:__‘r‘S:bS./Za R 1026

Calibrated:

Y343
Average Background Counts ( C ) (cnts):

Average Net Source Counts ( c 2 (ents):

3/

715
Joe cue 3/ 1 [0

R1%

chluﬂcia;l:__/é/ﬂ)%a@/ﬂ%ﬁl:_’nz

Source Type / #Alj;‘bz__,/_'p' 4?'&1 e

Source Activily:__6_5?&04#);5{}_____.. .

Y7 oy fe5. by (29
9550 _

(+250)_ 995 by 9417
Daie Calibration Batiery B;lckglcund Net Source [ Bkg & Nei Technician Signalure Remarks or Comiments
Check Check Measurement Measurement Resulis Adjustmems. Corrective
(st funsat) (st 7 unsal) (C, enis) (C, cnis) (sat [ unsat) Actions, elc
afodl SAT | Sa7 | /sy | 9435 | 4T |k o | Zuha/ Cheokout-
fobo 47 | SAT_| j31 | 9pd | Ser | @M
RCS Review B » e
Signature / Date
CONTROL GRAPH
IO
caoy 969851
964D
%5,
Average Net Qﬁf T
Source Counts w_(‘ . _
(Cw %R_L___

9487
9452,
9417

9312

(-25D,)

DATE

SOP T-RA-006, Radiological Controls Portable Instrument Procedure, Revised June 2004

;41 3)@1




Daily Check & Eff. Setup

Scaler Instrument Check Sheet

Source Type "":Ni~63- =  Source Activity (27 em.) 5 65800 dpm
Background Measurements
Background Count Time = 100~ minutes
Total counts observed:
; Cb 147.40 counts
SDb 9.12  counts
Cbt 147.40 cpm
Source Count Time = 1.00 minutes
Source Counts obsewed
._.-_977?_ A Cg 9703.30 counts
- 9597
9684 SDg 68.83 counts
9742
9804 Cn 9555.90 counts
SDn 69.43 counts
Cnt 9555.90 cpm
Instrument Eff. (El} 0.145 cpma’dpm

e

L2360

185781

‘Ludlum'43-68

PR1020 -

Daily Check Ranges

STATIC MDC Average +2SD -28D
147 166 129
Sample Count Time = 7 1,007 minutes
Source 9556 9695 9417
Instrument eff, (Ei) = 0145
Graph Source Range
iSurface eff. (Es) = L1 F0@ET Total eff. (E1) = 0.038
+2SDn 9695
Probe size (A) in cm = 126,00 9660
: 9628
Comparison of MDC equations S 9591
Cn 9556 /
same times MDC 1302  dpm/100cm2 9521
9486
diff times MDC 1302 dpm/100cm2 9452
-2SDn 9417




SCE ANACHED StheT

& 1570 Bear Creck Road
P.O. Box €139
Sh = Oak Ridge, Tennessee 37830
aw Tel: (365) 482-6497
Smw E & L mc\' Fax: (865) 482-183¢

INSTRUMENT INFORMATION:

Inst. Make Ludlum  Model# 2360 Unit/ Serial # %}i 0%

Probe Make Ludlum Model # L(’% ':(g S( Serial # ! [‘Z L O ) O

As Found As Left
Work Order # N/ ﬁ_ Functional Check / Beta Threshold 35 mv
Beta Window w4—730_ mv
CALIBRATION DATA: Alpha Threshold mv' 120 mv

ILV (as found) _L@_ls_ (at cal) js t?& Plateau Detcrn‘ﬁucd@ { NO Pulse size 10 mv

*Sources and Instruments used in calibration are traceable to NIST through primary or sccondary standards.*
Electronic Cal:

Pulser Make Ludlum Model # 500  Serial # /(/ / W—‘ Cal Date 7 7
Effi c‘tency Cal:

Source ID /,{2 (S Isotope C —/ LZ Activity /0 G £ © _DPM  Uncettainty +/ i

Source ID Isotope Activity =~  DPM Uncerainty +/-_~ %
—
Analog Meter +/- 10% Scaler +/-2 % / 4 T EFFICIENCY
Scale [Nnput As Input T As | Alpha Source Beta Source
\C{{{ Found Left CrM FourV Left

X1000 | 40000 400000 | 7
X100 | 40000 40000 4~ To Toe 22 3 5[{7
X10 4000 N 4000 Center Center 2
X1 400 X 400 Heel ) Heel 22473
X1000 | 100000 N 400000 Avg. (xpm)/ Avg. (cpm) 2203
X100 10000 10000 - :
X10 | 1000 X 1000 Bg (o) | Bre.opm) /7S
X1 100 7 N0

s = _ et cpm) | 2OKK et (cpm)

,/ Sl : [ actgaldpm {__(g_ ;cmalgp Y
=z
= \\\ /L Efficiency A gﬁc:cncy
< RN
e
// N __%Beta Crogs Zk?ﬁ"’;m[pha Cross

~

Comments: L}J)-—@ WS o/ ner i COr[AAD S S de

Calibrated by_B;ﬁL Jad 0 ﬂ‘b\) Signature E_AR__,V %J\/ L Date _?’"_LLO(@_

Calibration Due iﬁ' { "Dr—)_ Reviewed by _




e ;
<= |sotope Products
Laboratories

An Eckert & Ziegler Company

L/ |
24937 Avenue Tibbitts / US

Valencia, California 91355 M DP""F
2 - P06
2.97H4EF0S

Tel 661:309:1010
Fax 661-257-8303

CERTIFICATE OF CALIBRATION
/—SBETA STANDARD SOURCE
Radionuclide: Ni-63

Half-life: 96 + 4 years
Catalog No:  EAB-063-PL
Source No.:  A9-813

Physical description:

Capsule type:

Nature of active deposit:
Active diameterfvolume:
. Backing:

. Cover:

moo®>

Radioimpurities:
Ba-133 <0.0001% on 1Mar 03

- Method of Calibration:

Customer: SHAW ENVIRONMENTAL, INC/TERC - AP
P.0. No.: 207785 OP

Reference Date: 1-Mar-03 12:00 PST
Contained Radioactivily: 0.1368 pCi  5.062 kBq

EAB-PL (50.8 mm OD x 3.18 mm THK)

Distributed and evaporated metallic salt on polymeric membrane
45 mm

Stainless steel
None

This source was prepared from a weighed aliquot of solution whose activity in pCi/g was determined

using a liquid scintillation counter.

Uncertainty of Measurcment:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

D. Total uncertainty at the 99% confidence level:

Notes:

23 %
314 %
04 %
39 %

M H H M

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from NCRP Report No. 58, 1985.
- This source has a working life of 2 years.

- This source had a surface emission rate of 65970 p/min in 2r on 14 Feb 03.

Medical Imaging Laboratory
24937 Avenue Tibbitts

Valencia, California 91355

[4-Feh-03

Date Signed IPL Ref. No.: 952-98

&

————— 150 3001 CERTIFIED - =

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504



8. Polf

Project: Aptuit A-3 367 Rev. 01

Shaw Environmental, Inc
oAne

Material Background Values

Instrumaent Information; Model: S @}vk S0FETE Probe: ?’;W,% Count Time:
Serial No.: 5781 5 Serial No,:gﬁviﬁm Qi Setup Date:
Bare Concrete Floor. Drywall Concrete with adhesive
Alpha Betafoamma Algha . | -Beta/gamma:- A]pna:': . Bétalgamma
(counts) 189 151 145
223 142 160
237 158 157
253 153 169
264 145 178
233 170 180
240 140 189
201 140 153
216 131 158
252 133 159
Mean #DIV/0! 231.8 #DIV/Q! 146.3 #Divio! 164.8
{_{epm) | #DIV/OI | 2318 | #DIViol | 1463 | #DIV/Ol | 164.8
SD #DIV/Q! 22.0 #DIV/0! 11.8 #DIV/0! 13.8
L_2sp | #DIvol [ 43.8 [ #DIViol | 23.8 | #oIviol | 275

Comparison of instrument "setup” background vs. “material” background:

1.0 Setup Data Instrument Model A el Probe: e
Serial No.: @ 3"31'85‘18}1@ Serial No.:  8PR1020%
Setup Date
Count Time: EEEEEER (min)
Bkgd (cpm) Hondeiamen  (+-)  PIBEEEEET(2SD) Alpha
ST TN 82 Beta/gamma
2.0 Material Data
Sewp Date  Loa24-Mar-08 CPM CPM+2SD CPM-2SD % Difference
Alpha Beta/gamma Alpha Bata/gamma Alpha Bela/gamma  Alpha +250  Alpha -250 B/G +25D B/G-25D
Bare Concrete Floor #DIV/O! 231.8 #VALUE! 165.6 #VALUE! 128.2 #DIV/ID! #DIVIO! 1.40 1.79
Drywall #DIV/Q! 146.3 #VALUE! 165.6 #VALUE! 129.2 #OIV/O! #DIV/IQ! 0.88 1.13
Congcrete with adhesive  #DIV/0! 164.8 #VALUE! 165.6 #VALUE! 128.2  #DIV/Q! #DIV/Q! 1.00 1.28

L2V000 1230 AM

sare conciala foor cancrets oot with glus, Drywal 43-88 21020



Shaw Environmental, Inc

Project: Aptuit A-3 367

Material Background Values as of 21-Mar-06
Hﬁstrumenl Serial Ne. Probe Serial No. Count Time (min)
it Ludlum 2360 185781 43-68 PR1020 1
Malerial Alpha Bela/gamma Values shown at left represent the sum of the inslrument

(cpm)

<=129.2

>=165.6

Material Alpha Batalgamma

Bare Concrete Floor #O1WViQ! {cpm)
Drywall #DIV/O! (cpm)
Concrete with adhesiv. ~ #DIV/0! {cpm)
Bare Concrete Flocr 232 (cpm)
Dirywall 146.3 (cpm)

Concrete with adhesive

164.8 (cpm}

bate cencrels Roas,concrata Rooe with glue, Drywall 43-28 #1020

average background count rale (cpm) and the value of 2

|Standard Deviations (counts),

Valuas shown at left are the resull of filenng average
material background valuas against the criteria descriped
above. These values will be sublracted from *gross cpm®
values on the survey. Malerials lisled at left exhibit count
rates that are greater than the sum of the Instrument
background count rale pius 2 standard deviations, or less
than the value of tha instrumant background count rate
minus 2 standara deviations.

{ RSO Approval Date

B, Pol
Few 01
Lo 0]

ATXI008 1039 AM




-—---——---———-----—W

Shaw Envirenmental, Inc

Instrument {nformation:

Project: Aptuit A-3 367

Model:

Serial No.: & M 5101 & Serial NO(E%&F& 2088

Woad Door

Alpha Balafgamma

Algha . .| Beta/gamma | Alpha .. | B'el'a.fg'a‘n':rna

(counts) 143

134

135

149

125

132

139

135

151

]

150

T

Mean #DIVio!

139.3 = #DIV/0! #DIV/o! #DIVID! #DIV/0I

| #DIV/ol [ #DIvViol | #DIVIO! | #Divjol

[_(cpm) [ #DIV/0l | 1393
SD #DIV/Q! 8.7

#DIV/O! #DIV/Q! #DIVIO! #DIV/0!

L_2sp__ T #Diwvol | 17.4

| #DIV/o1 | #DiViol | #DIV/01 | #Diviol

Comparison of instrument "setup” background vs. "material” background:

1.0 Setup Data

Selup Date

2.0 Matorial Data
Setup Date 1
Wood Door

wood dour 43-68 81020

Instrument Mode! ; Probe;
Serial No.: 8575811 Serlal No.:

Bkgd (cpm) Alpha
Bela/gamma
CPM CPM + 25D CPM-235D % Difference
Alpha Betaigamma Alpha Bataigamma Alpha Beta/gamma  Alpha +2SD  Alpha -250 B/G +250 B/G 280
#DIVIO! 133.3 #VALUE! 165.6 #VALUE! 129.2 #DIVio! #DIV/0O! 0.84 1.08
#OIVID! #DIViD! #VALUE! 165.6 #VALUE! 129.2 #DIV/0! #DIV/O! #DIViO! #DIViO!
#OIV/Q! #DIViO! #VALUE! 165.6 #VALUE! 129.2 #DWVID! #DIVIO! #DIVio! #DIV/O!

8. Pai
Hav 01
cane

1227008 1040 AM




Shaw Environmental, Inc

Project: Aptuit A-3 367

Material Background Values as of 21-Mar-06
Instrument Serial No. Probe Serial No. Count Time (min)
Ludlum 2360 185781 43-68 PR1020 1
Material Algha Bata/gamma Values shown al left represent the sum of the instrument

(cpm)

<=129.2

>=165.6

Material Alpha Bata/gamma

Wood Door #DIvio! {cpm)
#DIVio! {cpm)
#DIV/0! (cpm)
Wood Door 139 (cpm}

#DIVIO!  (cpm)
#DIVIO!  (cpm)

wood doosr 43-88 81020

Standard Devialions (counts).

laverage background count rate (cpm) and the value of 2

minus 2 standard dewiations.

Values shown at left are the result of filtering average
material background values against the criteria described
above. These values will be sublracted from "gross cpm®
values on the survey, Materials listed at left exhizit counl
rates lhat ara grealer than the sum of the instrument
background count rate plus 2 standard deviations, of less
than the value of tha inslrument background count rale

B Polt
Rax. 0%
Hane

RSO Approval

Date

AALAC08 1040 AM



Ratemeter Daily Instrument Check Sheet

3~7-06
PROJECT NAME/# QDTLU\A’ N3-367) / | 200 %9
Instrument Type / SN: L\\d uun 13&0} 3%{02 Technician: QT}#"
Probe Type / SN: Lur\]wmi\z (R%! lg?)i{ Source Type / #: hl. 19’% ! Dq g'%

Calibated:_ 1 4 6+ O due_ T/ L ¢ {I(z Source Activily: 2,914 =« (0 rd?’ﬂ
(L7 emiss104 (e.S‘lxw")
Initial Net Source Mecasurement (cnts or mremvhr): j C&[LO (+20%) l O; (n SO (-20%) 7 O 83

Date Calibration Battery Background Net Source Bkg & Met Technician Signature Remarks or Comments
Check Check Measurement Measurement Results Adjustments, Correclive
(sat unsat) (sat / unsat) (cnts Orsasemily) {cnts acmsesir) (sat / unsat) Actions, cte.

340 st |ok | 115 | quay [ seb | GrR

M sk labt | 13) | 934¢ | s | pri
20 | Sat |S ot 130 QY56 | St S

33|Set |Sat | 1160 | 9235 |Sed |5

Yo Sar” | ST | (30 | 8889 | o7 | dvibudas |
bfic/og| Sar | S | 122 8208 | Sar | Qvtusl)
o) ST | Sar| (22 | 893( Sa7” | Ot L
Yohs| ST | Ser| 127 | g315 | ser | Gred S
3/&-/“‘, Ser | S#T | r20 | 8300 | S47 |Cotutes
3iaifo) SaT| Sar | ladf | 8080 | SAT | QL

RCS Review

Signature / Date
CONTROL GRAPH

(+20%)

e S 10, ) .
(Trutial) zﬂlz -

g LN
(0% 10490

—_—

< | | 1
DATE 3/4[_ EZi 1o 3_'43I ?f[ﬂl'}//é ]% l;’[U Iy‘m —sz!

SOP T-RA-006. Radiclogical Controls Porlable Instrument Procedure, Revised June 2004



Daily Check & Eff. Setup

Scaler Instrument Check Sheet

r Instrument/SN: Ludium:2360° / 38502 "

Source Type ~ Ni<63 Source Activity (2T em.) 765900  dpm ; o _ _
 Probe/SN: ‘Euditm43-68 / PR133999

Background Measurements
Background Count Time =  .1.00.  minutes

Total counts observed:

B85S g0 Cb 90.50 counts

BT SO

85. il e e100 SDb 11.91  counts

100, % fagg

89T R8s Cbt 90.50 c¢pm
Source Count Time = 1.00 minutes

Source Counts observed:

8735, siEgeoy Cg 8950.50 counts
/8904: - 179025
9033 . 19049 SDg 102.36 counts
19085 8943
‘8853 . 8971 Cn 8860.00 counts

SDn 103.06 counts

Cnt 8860.00 cpm

Instrument Eff. (Ei) 0.134 cpm/dpm : 5 3
2 R e R Daily Check Ranges
STATIC MDC Average +28D -28D
2{Bckgd 91 114 67
Sample Count Time = 1.00 * " minutes
Source 8860 9066 8654
Instrument eff, (Ei} = 0134
Graph Source Range
Surface eff. (Es) = 025 Totaleff. (E) = ]
5+2SDn 9066
Probe size (A) in cm = 126.00" 9015
8963
Comparison of MDC equations 8912
JICn 8880
same times MDC 1115  dpm/100cm2 8808
8757
diff times MDC 1116  dpm/100cm2 AN 8705
“7i58)1-2S0n 8654




Sl RTBced Ser)

1570 Bear Creek Road
P.O. Box 4339
Sh ™ Ock Ridge, Tennessee 37830
aw Tel: (265) 4826497
Shaw E & lr lnC. Fax: (865) 482-1390

INSTRUMENT INFORMATION:

Inst. Make Ludlum  Model # 2360 Unit/{ Serial # ? (O_’SO 2

Probe Make Ludlum Model# é! > 8__“ Serial # ! ‘2 i 3 ,)) qéf‘?
ﬁ/ Az As Found
Work Order # / é B Functional Check L Beta Threshold n

Beta Window fo
CALIBRATION DATA:

Alpha Threshold
11V (as found) lg 75 (at cal) / 5 75 Plateau Defermined @ [ NO

*Sources and Instraments used in calibration are traceable to NIST through primary or secondary stendards.®
Electronic Cal:

Pulser Make Ludlum Model# 500  Serial #

s Left

f 35 _mv
30__mv
120 mv

Yulse size 10 mv

f{/ A’?’ CalDac __ 71—

Efficiency Cal; _ ] .
Source ID __ & [D /3 Isotope C [ Y Activity _/0 éS () DPM  Uncertainty +/- 5 Yo
Source ID Isotope _ Activity —— DPM Uncertainty +/-__ o
Aualog Meter +/- 10% Scaler /-2 % 4 70 EFFICIENCY
Scale | Jnput As Input As Alpha Source Beta Source
\GQ.{ Found | Left CPM Foun Left
X1000 | 400000 400000
X100 | 40000\ 40000 T [ | Toe /45
X10 4000 YO 4004 Cenler Center_ 2
X1 400 N ~ | 400 Heel\ /| Hed 244 g
X1000 | 100000 100000 Avg. (pm) Avg. (cpm) 2/ (e ()
X100 | 10000 N\t~ | 10000 g - 5/
X10 1000 N 1000 Bkg. (cp Bke. (cvm)J (ﬂ o
100
= //J‘ \\ 100 et (cpm) M_ nct (cpm)
4’;/ N R aclual dpm /Qé 5 O  actual dpm
77 X 0 = % Effiviency _/_QQ % Efficicncy
\—\‘—~\\ %Beta C1oss Vi / ﬁ%Alpha Cross
T‘amme« 52

Do¥— O HO Cc,f//nfm/ ConTIos S L

N — f:
Calibrated by _B_d_{ % _ﬁ@m SigmumE"aﬁ(}r\p&_ Date _5,:;/_’_..%_
Calibration Due »_H_B —{0 /] Reviewedby

n—— e




e
Valencia, California 91355

Laboratories Covelod PP
. Tel 661-3091010 o bob
An Eckert & Ziegler Compan Fax 661:257+83
g pany ax 661+257-8303 Q;‘??L!E’fds

CERTIFICATE OF CALIBRATION

) BETA STANDARD SOURCE

Customer: SHAW ENVIRONMENTAL, INC./TERC - AP
Half-life: 96 + 4 years P.O. No.: 207785 OP

Catalog No.: EAB-063-PL Reference Date: 1-Mar-03 12:00 PST
Source No.:  A9-813 Contained Radioactivity: 0.1368 puCi 5062  kBq

@ lsotope PrOdUCtS 24937 Avenue Tibbitts

Physical description:

A. Capsule type: EAB-PL (560.8 mm OD x 3.18 mm THK)

B. Nature of active deposit: Distributed and evaporated metallic salt on polymeric membrane
C. Active diameter/volume: 45 mm

D. Backing: Stainless steel

E. Cover:

None
Radioimpurities:
Ba-133 <0.0001% on 1Mar 03

- Method of Calibration:
“This source was prepared from a weighed aliquot of solution whose activity in pCi/g was determined

using a liquid scintillation counter.

Uncertainty of Measurement:
A. Type A (random) uncertainty:

t 23 %
B. Type B (systematic) uncertainty; t 31 %
C. Uncertainty in aliquot weighing: t 04 %
D. Total uncertainty at the 99% confidence level: * 39 %

Notes:
- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regutatory Guide 4.15).

- Nuclear data was taken from NCRP Report No. 58, 1985.
- This source has a working life of 2 years.
- This source had a surface emission rate of 65970 p/min in 2z on 14 Feb 03.

bwﬂ Lr,wm %«\fc@lm [Y-Fef~03

uality Confrol Date Signed i IPL Ref. No.: 952-98

150 9001 CERTIFIED — ==
industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504

Medical Imaging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355




Ratemeter Daily Instrument Check Sheet

3-%5-06
PROJECT NAME/# D\K\T}mf LalD Pf?)“%?
InstmmcntType!SN:J_ud!g‘.nrﬁ 299 | LE57) Technician: KT&
Probe Type/ SN:_Y 3~ fg& ZQK]qﬂi‘{ﬁ SOurccTypcf#:_M}-G’u/ M-l
Calibrated: 2 123/ 0G due_ 2123 /(07 Source Activity:_L.§1¢ ¥ 10¥

(350 e 3%
Initial Net Source Measurement (cnts or mremv/hr): S'),ql)\ (+20%) ml.}- (-20%) Li9—3’f

Date Calibration Battery Background Net Source Bkg & Net Techaician Signature Remarks or Comments
Check Check Mcasuremen { Mcasurcment Results Mjusln-pcpts, Correclive
(sa1 funsat) (sat { unsat) (emts or mremvhr) (ents or mrem/hr) (sat / unsat) Actions, ctc,

v | st | st | aqy | R0y | st | o7e

Vol st | Ser | 295 5820 | 5ip | se

73 | Sat | St | 2¢8 |svss |s 2 |cen

3/!‘/ S47 | Sa7” 2845 gab? AT A 07V1p, ;
35 | SaT | 547 | 294 518 | Sa7 |G v

Yo | 54 | Sar| 212 | 502y | Sur R A

27 | Ser | SaT| 2§ 5261 | ST Z}-?w{:ofg.?

taol Sua | Som | 24| S50y | Ser |Gtk

RCS Review

Signature / Date

CONTROL GRAPH
e WSSO
$0%8 .
A2 S i
e 5985, ' - ]
(nia) 503 | ey
q2e3)
Rl 41 I8
i - s

! [ ] l l I l I
oxte ol Yo Yz g 36 3y Yy 3o

SOP T-RA-006, Radiological Controls Portable Instrument Procedure, Revised June 2004




Dally Check & Eff. Setup

[Scaler Instrument Check Sheet

: s S Instrument/SN: Lddlumi2221: / 218576
Source Type . Ni-63. =  Source Activity (2 em.) 65900 dpm i o
/ ‘PR180298

i Probe/SN:

Background Measurements

[Background Count Time = 1.00 % minutes

Total counts obqewed

332 320 Cb 300.30 counts
322 5% -_-_-29'5.
2855 THad303 SDb 20.45 counts
276 R
309 ..280 Chbt 300.30 c¢pm
Scurce Count Time = 1.00 minutes

Source Counts cbserved:

5658. . = 5525 Cg 5591.90 counts
5458 - 5580
5506 . 5570 SDg 90.30 counts
- 5642 5610
5589 - 5781 Cn 529160 counts
SDn 92.58 counts

Cnt 5291.60 cpm

0. 080 cprm/dpm

*&%“ G S : ~ Daily Check Ranges
Average +28D -2SD
iliBckgd 300 341 259
Sample Count Time = 1.00 - minutes
Source 5292 5477 5106

Instrument eff, (Ei) = 0.080 :

Graph Source Range
Surface eff. (Es) - 0.25: Total eff. (Et) = 0.02

+250n 5477
Probe size (A)in em = 126.00:. 5430
5384
Comparison of MDC equations 5338
Cn 5292
same times MDC 3305  dpm/100cm2 5245
5199
diff times MDC 3307 dpm/100cm2 5153
-2SDn 5106




“ Dosigner and O“:"““CW LUDLUM MEASUREMENTS, INC.

POST OFRICEBOX 810 PH. 325-235.54904
Sclentffic ond T"‘“’“’ CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 3252354672

SWEETWATER, TEXAS 79556, USA.

CUSTOMER  APTULT, INC . ORDERNO. 251111 -
Mig. _ ludlum Meoswements, Inc. __ Model 22 _ Seiiatio.2 |8 5 Tl
Mfg. ____ Ludlm Meosirements. lac.  Model ) 4369 B _ SeraiNo. PR - 190 1.8
Cat. Date 23-feb-04 .- CdDueDote 23Feb)7. _  Cal interval 1 Year  Meterface 202-159

Check mark [ opplies to applcoble nstr. andi/or defector AW mitg. spec. 1. 72 °F RH_ 27 % At__ 7088 rmHg
[y Newlnstument  Instument Received  [T] Within Toler. +10% (] 10-20% 7] Out of Tol. [T} Requiing Repair [_] Other-Se2 camments
b Mechanicol ck. vl Meter Zetoed [} Bockground Subtract

V] Input Sens. Unearity

[ F/SResp. ck A Reset ck. I Window Operation 4 Geotroplsm

[ Auvdio ck. {71 Avaim setting ck, ¥l Bott ck. (Min. Vait) 44 VOC

[¥] Calitxated in occardance with LM SOP 14,8 rev 12/05/89. [0 Calibrated In accordance with LMISOP 14.9 rev 02/07/97.

Threshold
Inshurnent Volt Sel _Comments V InputSens. . 4 mV Det. Oper._Comments V ot 4 oW  Dial Roti{o_____'ll;g__.?_ 4 Y
(21 HV Reodout 2 painls)  Ref./lnsl. _ 00__ g _ 506 Vv Retinst__ 2000 /. 20861V

COMMENTS:

Firmware § 26 10 10

HV for alpha = (150 V

HV for beta = (750 V

2221 set for beta at [T754V
HV set with detecter connected,
Overload check but not set.

Gamma Cotbeabon: GM deteciors posiioned pomendsulr 10 source except forM 448 in which the frong of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLER CAL. POINT "AS FOUND READING" METER READING®
DXAK L . A0Qkepm. e e e Y
. 1 £ O s 10,0, 55 oy R e — Jeo
X0 0 4akepm T v RO
X100 e = epiy et St o o ERRT ) S RS
= e . Acpm e SO MO0
A | O S P | o g [ S e = {400
X ____400cpm ——— . Moo
SX oo . Wepm . : (2]

“Uncerainty within + 10%  CF. within = 20%

— — ALl Ranga(s) Calibrated Electionically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTIRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING®
Rehioht A00kcom R 4ooago) |5 500KCpM — o Kisk
AQicpm_ — Koo i(s) . S0kcpm_ o Sok
_ dkcpm. o __%6ifo] ____Skepm s e RO
____ 400cpm e ftola) S00cRm o _ 500 _. .
40cpm_ Sl el .. . S0cpm_ vy, =t oSS
Ludhum Meturements ine certifies thot tha abave instrumen! hes been coiteoled by shordkords hocedats o 1o the Natiung! Institute of Standars on

a lachociogy. o 10 the coMoralion fockhies of
Qe Infomationd Stondaeds DIgonizahon Menben. o hove Dadn daaved from accepind vohues of noludl ool COnIonTs te nenva bean Comved by Ha (oo b of cotonshon |
11 CoRration SRtom Conlanms 10 1ha 10grromanty of AMSINCSL 1540 11904 ond AN NIZ3 1978

echrdons
State of Texos Cokbration Ucense No. LO-1963
Rolerencs Instrumants and/or Sources:

Cs-137Gomma SN U162 Menz Mwmsss i Jsws [ inoos (lere [lesse [lesss [J720 | I73a [heis
o7 Alpha SN 4337 _Py239 _ [ Betas/n

M mSOSMN 141244 __. ] Oscilloscope SN

|| Neutron Am-241 Be $/041-304

635/83 1c99. i) Other

e+ e — | Multimeter SN

44 . . U] Osclloscope SIN [ MullimeterSiN_
Calbrated By. . _& paate Dﬁiﬂ\l’"r_ ——— .. Date _ 3:3__‘_‘":';&/_'4';'_@_&__ e
Reviewed By: MJ@Q_ e R Gote &q___%_()(‘a___ ........... —

11 catdiuahe sholl U B 1age 00260 Brearl n A wainout Mo wilton oAt of Liodkam Moo a it ants. b [ AC If\:i.-tj_ Pus.sf)c D;c,(',c",_(,c {Hi-Paty anda Continusty Test
FORK C22A 11274713 Yooy [T foea

€ 4o 2 obey 1) Wd bZ:ibZi0 9002 JeN ZZ PaM TDouT ‘s3uauRJNSEAR Wnipn watd




LUDLUM MEASUREMENTS, INC.
M Desioner and ::mef POST OfFICE BOX 810 PH. 325-235-6494
: - 501 OAK SIREET FAXNO. 325-235-4472
Schantific ond Industriol
instruments SWEETWATER. TEXAS 79556, US.A.

Bench Test Data

Detector 4368 seraiNo. PR -190 298 Order#. 251111
Customer  APTUIT. INC e 0 3
Counfer ____222) = SeriolNo._21857(, Counter Input Sensitivity 4 v
Countlime CEM™ Distonce Source to Defector S ur faﬁ-_h_
Other __ T o . o e
High lsotope Pu 239 iotope TeR9 Isofope _ Isotope .
Voltage Background Sze30 906 _A;m Size 22 qo0d pm Size . Size _
1o [0} : 11 81 _—
—figso W T2L§ R
1120 I 1337 o -
-2 1130 i 435 e o )
i3edb | © Loz o . o
S - 1) N P 75 A3 § .
146 b | 1481 | -
I4Ed 12 18852 _ e
_ 1550 | 4 8 S a2, [ R
[{,60 279 ) . [?63 . o
ik | Jus 1 36932 S|
1200 | 2% - .. SLu¥ - e
= 138 | 238 | 7844 - )
{gob [R5 . BT Al }
s ' _.Jl e =

T_1Gas proportional detector count rate decceased S 10% after 15 hour static test using 39" cable.

Signature __QQ%QLM%G e Cate_23-Ful-0olb

Licnum Mectuements. Inc. canifies gl o cbcve Ysiumont Tios bean COHOIaU by stonditrds 1OCo ok 10 1he Natond Insite ol Stondionds ond Technclogy. of 1o 1ha cotxalion lockites of
O Intomatonal Stanckards Orgorzotion memmbens. o Rt boen darverd fom accapted volues of natuol P sicol constonti o have been darved by Tha ratia T of colbrolion techniques.
1he Lobtrofion systen cordamns 10 Iha equomants of ANSINCSL 2540.1-1994 and ANSI N123.1078 State of Texas Coliteation License No, LO-1963

FOiA CaD  Oe/002003 .
o Serving The Nucleor Indusiry Since 1962 e

£ Jo ¢ abey 1S3 Wd vZ:$2F0 9002 JeW ZZ Pap UL ‘s3usUBJNSEIN wnipny wo.d




== ;
< |sotope Products
Laboratories

An Eckert & Ziegler Company

C/
24937 Avenue Tibbitts / US i

Valencia, California 91355

Covie ol PP

Tel 661+309-1010

2~ =0 (A
Fax 661-257-8303

2. FAUELOS

CERTIFICATE OF CALIBRATION
BETA STANDARD SOURCE

Radionuclide: Ni-63
Hafdife: 96+ 4 years
Catalog No.: EAB-063-PL
Source No.:  A9-813

Physical description:
Capsule type:
Nature of aclive deposit:

. Active diameter/volume:
. Backing:
Cover:

moow®>

Radioimpurities:
Ba-133 < 0.0001% on 1Mar 03

. Method of Calibration:

Uncertainty of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

Notes:

D. Total uncertainty at the 99% confidence level:

7 fQuality Control

Customer: SHAW ENVIRONMENTAL, INC/TERC - AP
F.0.No.: 207785 QP
Reference Date: 1-Mar-03 12:00 PST

Contained Radioactivity: 0.1368 pCi 50682  kBq

EAB-PL (50.8 mm OD x 3.18 mm THK)

Distributed and evaporated metallic salt on polymeric membrane
45 mm

Stainless steel

None

This source was prepared from a weighed aliquot of solution whose activity in pCi/g was determined

23 %
3.1 %
0.4 %
39 %

+ 4 H

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for @ number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from NCRP Report No. 58, 1985.
- This source has a working life of 2 years.

- This source had a surface emission rate of 65970 /min in 2x on 14 Feb 03.

gg«@é_ ~03

Date Signed IPLRef. No.: 95298

*

Medical Imaging Laboratory
24937 Avenue Tibbitts

l using a liquid scintillation counter.

Valencia, California 91355

—— 150 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street  Burbank, California 91504
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Ratemeter Daily Instrument Check Sheet L0 30 ,
3~~ 04 35-40 e Combting

PROJECT NAME/# [lil)lm,* Loy A3~207]
Instrument Type / SN: L\“ML\N\ 13(90 ! 1000 l\ﬁ Technician: G\T—%‘
Probe Type/ SN:MI“ [Ya¥ L1 3 "1;] = ,/ O ‘{ ')_.(n 3‘1 Source Type / #: I\Jl = b.’) / M'SLS

/ $ ¥
Calibrated: 42\ / )-g / duc_ 2./ 2K ¢/ 0 B Source Activity: l ﬁ’]"! £(0 D“Mm
Initial Net Source Measurement (cnts or mrem/hr): ‘75 1" (+20%) I ! Ll S (-20%) 7 {(3
Date Calibration Battery Background Net Source Bkg & Net Technician Signature Remarks or Comments |
Check Check M Me Results Adjustments, Corrective 1
(sat funsat) (sat / unsar) (cats STmrTIN {cnts VT TMreme) {sat/ unsat) Actions, ¢ic.

st (60 | 530 | 459 | b | Qe N
y#% SaT |SAT” 55T ’31(1 Un-SaT ah/ua‘ﬂ""\ o:“t?.,;&_.mtk v Avp

Faifow| sr |SaT | SO | 857 Sat GWME M@&ﬁ@m :

RCS Review
Signature / Date
CONTROL GRAPH
J2ABY ¢
oo WAS )
1097
1650)
1OIL]
Messmiis <184 .
(Tnitial) ab
gLl .
=511
I L
=1 ol SO

e o ) T T T

SOP T-RA-008, Radiological Conltrols Portatie Instrument Procedure, Revised June 2004
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Daily Check & Eff. Setup

Scaler Instrument Check Sheet R .
Instrument/SN: Ludiimi23607: / 15100048
Source Type - Ni-63 Source Activity (27 em.) . 65900" dpm ] B
Probe/SN: Ludiimi43-37-1: / ' PR092634
Background Measurements
Background Count Time = 1.00°" minutes
Total counts observed:
514 £ 525 Cb 518.70 counts
52T 5 520
804 - —.:500 SDb 16.19  counts
55 SOmEa e )
556- 026 Cbt 518.70 cpm
Source Count Time = 1.00 minutes
Source Counts observed:
1490- 1542 Cg 1472.40 counts
1451 1452
1469 1487 SDg 37.67 counts
1415 1448
1519 1451 Cn 853.70 counts
SDn 41.00 counts
Cnt 953.70 cpm
Instrument Eff. (Ei) 0.014  cpm/dpm SRR e
R s PRl e Daily Check Ranges
STATIC MDC Average +280 -2SD
519 851 486
Sample Count Time = 1.00  minutes
954 1036 872
Instrument eff. (Ei) = 0.014
Graph Source Range
Surface eff. (Es) = ‘0:25:F Total eff. (Et) = 0.004 i
+28Dn 1036 + 207y —I145
Probe size (A) incm = 582.00 1015 /077
995 /7050
Comparison of MDC equations : a74 /072
Cn 954 €N —. 98y
same times MDC 5171 dpm/100cm2 933 G064
913 £58
diff tmes ~ MDC 5175  dpm/100cm?2 892 &7/
-2SDn 872 -2072—703%




[570 Bear Creek Road

P.(). Box 4139 ;

Sh ™ Oak Ridge, Tennessee 37830 1
aw Tel: (365) €82-6497

Shaw E & I' 1nc' Fax: (865) 482-1890

INSTRUMENT INFORMATION:

Inst. Make Ludlum  Model # 2360 Unit/ Serial # 100 O‘(‘ V

e
Probe Make Ludlum Modet# 4 S SN I Serial # ; R Dq 2(r3 L/ R;!G‘O
As Found As Left =t
Work Order # & l A Functional Cheek v~ Beta Threshold 3. S mv__35~mv
Beta Window 33 mv_ 30 émv
CALIBRATION DATA:

Alpha Threshold __ /2 &~ mv __120«_,_:1(

11V (as found) gs ( 2 (at cal) _Z 57 S Plateau Determined @NO Pulse size 10 mv

*Sources and Instruments used in calibration are traceable to NIST through primary or secondary standards.*
Electronic Cal:

Pulser Make Ludlum Model# 500  Serial# 50 "[Q ™) CalDate 2123105

Efficiency Cal: _
Source ID c { B ?;s Isotope | "{ Activity [ D(¢S 0 DPM  Uncertainty +/- 5 %

L}

Source JD Isotope Activity ~ DPM Uncertainty +/- %
Analog Meter +/- 10% Scaler +H-2 % 4 T EFFICIENCY
Scale Input As Input As Ipha Source Beta Source
CPM Found Lefi CPM Found Left
X1000 | 400000 | 001L | — 400000 [3%5460 )
X100 | 40000 o | —— | 40000 4 Toe [ | Toc X405 [ 2595
X10__| 4000 Y | 4000 | 39G7 | ——— | CeteN_____ Center 254 [ LYY/
X1 400 <00 — | 400 00 | —— | Heel / | Heel 2500 [/ 2344
X1000 | 100000 | jopul | —— 1100000 |/0 &> ——| Ave.(cpn Avg. (cpm) 24>
[ X100 | 10000 | (OIC | — 10000 /00 &2 —— 5 )
X10 1000 (K — | 1000 /00 § | — | Bke.(cpmy Bke. (cpm)_(04 L
X1 100 D —
90 L Lol y, nct dpm) | [ 17172 net(cpm)
/ / \&\\ /‘ _'__ /__ actual dpm t_O_(pS_O__ actual dpm
5] A N _ I HE e
L 5& | % Efficienty| L{r, e % Efficiency
— \\ //—'j = %Beta Cros r\/ / | f1-%Alpha Cross

I3

Comments:

Calibrated by :‘SJ_[_L Soh AW Signature l ESA-‘Q‘ ‘10 —U>ML B Date_ 2~ % s 04

Calibration Due_2-~ =% -0 7] Reviewed by

L




24937 A Tibbitt -t {/’ “S
venue Li IS :
@ ISOtOpe PrOdUCtS Valencia, California 91355 DPM
Laboratories Covie bt
An Eckert & Ziegler Company Fax 661+257-8303

.97UEFOS

CERTIFICATE OF CALIBRATION
BETA STANDARD SOURCE

Customer: SHAW ENVIRONMENTAL, INC /TERC - AP

Half-life: 96 + 4 years I'.0. No.:

207785 OP
Catalog No.: EAB-063-PL Reference Date: 1-Mar-03 1200 PST
Source No.:  A9-813 Containcd Radioactivity: 0.1368 pCi 5062  kBq

Yhysical description:

A. Capsule type: EAB-PL (50.8 mm OD x 3.18 mm THK)

B. Nature of active deposit; Distributed and evaporated metallic salt on polymeric membrane
C. Active diameter/volume: 45 mm

D. Backing: Stainless steel

E. Cover:

None
Radioimpurities:
Ba-133 <0.0001% on 1Mar 03

- Method of Calibration:
This source was prepared froma weighed aliquot of solution whose activity in pCi/g was determined

using a liquid scintillation counter.

Uncertainty of Measurement:.
A. Type A (random) uncertainty:

* 23 %
8. Type B (systematic) uncertainty: t 31 %
C. Uncertainty in aliquot weighing: 04 %
D. Total uncertainty at the 99% confidence level: + 39 %

Notes:
- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuglear data was taken from NCRP Report No. 58, 1985.
- This source has a working life of 2 years.
- This source had a surface emission rate of 65370 f/min in 2 on 14 Feb 03.

E@Mﬁ L 400Dt 14-F2f-03

uality Control Date Signed IPL Ref. No.. 952-98

150 3001 CERTIFIED

Medical Imaging Laboratory

industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355

1800 North Keystone Street  Burbank, California 91504




Shave Environmental, Inc Project; Aptuit A-3 367 .'.:‘::
(=4 1}

Matena[ Background Values

Count Time: mmmj
Setup Date: [F2A5NaGA0!

Instrument Information: Model:

%23
Serial No.: Serial No.. m@

Concrete Floor

Alpha Bola/gamma Mpha Beta/lgamma | -Alphs . | . Batalgamma
(counts) 608
625
631
599
554
618
593
614
645
659 _
Mean _ #DIV/O! 618.6 #DIV/O! #DIV/Q! #DIV/0] #DIVI0!
[ (cpm) | #DIVio! [ 618.6 | #Diviol | #Divio! | #Diviol [ #DIvViol
SD #DIV/0! 21.8 #DIV/D! #DIVi0! #DIV/C! #DIV/O!
[ 2sD [ #Diviot | 43.7 | s#otviol | #Dwviol [ #Divicl [ #DIViol

Comparison of instrument "setup” background vs. "material” background:

1.0 Setup Data instrument Mode! mdmaﬁﬁs Probe: BRE BTN
) ~ Serial No.: ] Serial No.:  [PR092834
Selup Date  Sinod-Mar-06}
Count Time: 3
Bkgd (cpm) #BPR (25D) Alpha
FEN321881 Bela/gamma
2.0 Material Data
Selup Dale P2 dsMar-08; CPM CPM + 25D CPM - 2SD % Cifference
Alpha Beta/gamma Alpha Bela/gamma Alpha Beta/gamma  Alpha +280  Alpha -28D B8/G +25D B/G -2580
Concrete Floor #DIV/O! 618.6 #VALUE! 551.08 #VALUE! 486.32 #DIV/0! #DIVIO! 1.12 1.27
#DIvio! #Divia! #VALUE! 551.08 #VALUE! 486.32  #DIV/O! #OIViO! #DIv/o! #DIVi/0!
#DIV/0! #DIv/ol #VALUE! 551.08 #VALUE! 486.32 #DIV/O! #DIVI0! #DIVIO! #DIV/0!

conzrets Koo, Fiods monued Aphsl A3 38T 1 V2L2004 1041 AM




8, Pall

Project. ~pluit A-3 367 Rav. 01

- ¥ Environmental, Inc
[+ % °F]

Material Background Values as of 21-Mar-06
Instrument Serial No. Probe Serial No. Count Time (min)
Ludlum 2360 100048 43-37-1 PR0O92634 1
Material Alpha Betalgamma Values shown at left reprasent the sum of the instrument |
|average background cound rate (cpm) and the value of 2
|Standard Deviations {counts).
(cpm)
<=486.32 i
>=551.08
Values shown al left are the result of filtering average RSO Approval Date
Material Alpha Botalgamma |material background values against the criletia dascribed
Concrete Floor #DIv/o! (cpm) above. These values will be subtracted from “gress cpm®
#DIVIO! (cpm) values on the survey. Matenais listed at left exhidil count
. I : rates that are greater than the sum of tha instrumen
- Floar ARVl {‘cpmJ background count rate pius 2 standard deviations, of less
Concrete Floor .61 9 (cpm) Inan the value of the instrumant background count rate
#DIV/O!  (cpm) minus 2 standard deviations.
#DIVIO!  (cpm) |

contiele foor. Flaot monwes Aol A-3 387

TR0 1041 AM




Calibrated:

Ratemeter Daily Instrument Check Sheet

PROJECT NAME/# j’,er_[g,f_bfw: 367
Instrument Type / BN_Mao{c/_g_/_%éES__
Probe Type / SN: _%é?,L{_Eﬂ_?ﬁ___

Technician:

7 129 10¢ = 3.8l

Source Activity:

Initial Net Source Measurement @r mrclnfhr]:___ﬁo_ _(+20%),___@__Q_0 ('20%)_{7\{0_0— o
Date Calibration Batiery Background Net Source Bhg & Net Technician Signaure Remarks or Commenis
Check Check Measurement Measurement Results Adjustmienis. Corrective
(sa1 funsat) (sal / vnsa) (@J: mrem/hr) (cnis or mremihir) (sat f unsat) Actions. etc
N ' X
ti/&/% S4T | Sar | R0 480 s?‘iﬁﬂ 0777006“1 Toiteal et eof
Wo| Sar | o | 20 | 500 SJ_JJM&M
Hioo| 347 | Se7 | 4 Yoo | SoT | Qb
Yol seT | s | o | 50 | S |Qypdii) |
[}
Yafy, | SaT | S4r 40 Yo | Ser wamﬁ‘%‘
RCSRewiew ...~~~ SOy
Signature / Date
CONTROL GRAPH
(+20%) :_t,_&___ _________________________________________________________________
A5 h
o5 I
- Ba5|
ij:{;‘s:?cur:l:u ~59~O— L 2
(Initial) 315 . » ¢ . [
I (o8 I
M5
B Lo
T I [ |
DATE 3/{ﬂ _Z_S/ig }/Lé }1[)} ¥;a

SOP T-RA-008, Radiological Contrals Partable Instrument Procedus e, Revised June 2004




l : Designer and ht?nu!adumi LUDLUM MEASUREMENTS, INC.
m Scientific and Industrial POST OFFICE BOX 810  PH. 325-235-5494
Instrumients CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235.4672
l SWEETWATER, TEXAS 79556, US.A.
CUSTOMER  QUINTILES INC ORDERNO. 2428641295445
Mfg. Ludlum Measurements, Inc. Model 3 Serial No. ¥b 6§ 5
I Mfg. Ludium Measurements, Inc. Model 44-9 SerialNo. PR 0807 59
Cal. Date 24-Sep-05 Cal Due Date 24-Sep-06 Cal. Interval 1Year Meterface 202-560
Check mark  [fpplies to applicable instr. and/or detector IAW mfg. spec. T. B 'F RH 42 % Al 697.86_mm Hg

[] Newinstrument
4 Mechanical ck,

Instrument Received [V Within Toler. +-10% []10-20% [T] Outof Tol. [] Requiring Repair [ ] Other-See comments

[\ Meter Zeroed {7) Background Subtract
[\J F/S Resp.ck [ Reset ck. [[] Window Operation

[ Audio ck. [} Alarm Setting ck. {4 Batt. ck. (Min. Voli) 22 VDC
[] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. Q/Oalibrated in accordance with LMI SOP 14.9 rev 02/07/97.

[ Input Sens. Linearity
fyf Geotropism

Threshold my
_Instrument Volt Set 900 V input Sens. 28 mV Del. Oper. 900 V at 28 mV  Dial Ratio = =
[ HV Readout (2 points)  Ref./Inst. ! V  Ref/Inst. / v
COMMENTS:
l Gamma Calibration. GM delectors positioned perpendicular to source except for M 44-9 in which the front of probe faces sourcs.
REFERENCE INSTRUMENT REC'D INSTRUMENT
l RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 100 150mR/Mr LS 2.5
X100 50mR/hr O 0.5
X 10 - 15mR/r T AT
l X 10 SmR/hr — ad.5 0.2
X 1 - L5mRM= 4G S) corm L ST
X1 N 1.0mR/hr _ [0 Sy Qs”_'
X 0.1 Hgscpm . -5~ _ YA
I X041 /¢85 cpm 0.5 0.5
I *Uncerainty within + 10%  C.F. within ¢ 20% X 0.1 Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING?] CAL. POINT RECEIVED METER READING*®
Digital Log
I Readout o - Scale =t
l Ludium Maasur!ments Inc. cmnl‘ns that ths a2bove inslrument has been calibrated by standards traceablo to the National Instilute of Standards end Technology, or 1o the cafibration facilities of
other International Standards Org bers, of have baen derived from accepted values of natural physical constants or have been denived by the rato type of calibralion techniquas.
The calibration system ¢ 12 the raqui ts of AMSUNCSL 7540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. 1L0-1963
l Reference Instruments andfor Sources:
Cs-137 Gamma S [J1162 [AG112 (Imses (Jstos [ 11008 [ ve7e [Jess2 GAesst [J720 [J73¢ [J1ets [ Neutron Am-241 Be S/N T-304
[[] Alpha S/N [ setasiN [] Other
I [y mMS00SIN _ 189496 [ Oscilloscope SIN 4 Multimeter SIN _ : 864?9;3_04
alibrated By: it A _agé ;‘ Date 2 L/ S —1’/1'2/?
Reviewed By: = L ,f ;: é i Date ZéAM"‘/ .

This certificale shalft nol be reproduced except in full, without the written approval of Ludlum Measuremenls, nc,

ACInst [ ] Passed Dielectric (Hi-Pot) and Continuity Test
FORMC22A 112612603 .

oy o} Eailed: o e o o _—!




§ ' ‘Sotope PrOdUCtS 24937 Avenue Tibbitts : . 5

Valencia, California 91355
Laboratories Covie ol PPm

Tel 661:309-1010 2 = PO
Fax 661+257-8303 ,2‘?,?4,&.,4,_ oS

CERTIFICATE OF CALIBRATION
BETA STANDARD SOURCE

An Eckert & Ziegler Company

Radionuclide: Ni-63

Customer: SHAW ENVIRONMENTAL, INCJTERC - AP
Half-life: 96 + 4 years P.0. No.: 207785 OP
Catalog No.: EAB-063-PL Reference Date: 1-Mar-03 12:00 PST

Source No.:  A9-813 Contained Radioactivity: 0.1368  pCi 5062  KkBq

Physical description:

A. Capsule type: EAB-PL (50.8 mm OD x 3.18 mm THK)

B. Nature of active deposit: Distributed and evaporated metaliic salt on polymeric membrane
C. Active diameter/volume: 45 mm

D. Backing: Stainless steel

E. Cover: None

Radioimpurities:

Ba-133 <0.0001% on 1Mar 03

- Method of Calibration:

This source was prepared from a weighed aliquot of solution whose activity in pCi/g was determined
using a liquid scintillation counter.

Uncertainty of Measurement:
A. Type A (random) uncertainty:

t 23 %
B. Type B (systematic) uncertainty: + 31 %
C. Uncertainty in aliquot weighing: t 04 %
D. Tofal uncertainty at the 99% confidence level: t 39 %

Notes:
- Sece reverse side for leak test(s) petformed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from NCRP Report No. 58, 1985.
- This source has a working fife of 2 years,

- This source had a surface emission rate of 65970 p/min in 2n on 14 Feb 03.

bm/ﬂ j?,wm uM\A&% [4—Fef-03

/ Duality Control Date Signed IPL Ref. No.: §52-98

150 9001 CERTIFIED

Medical Imaging Laboratory

industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355

1800 North Keystone Street  Burbank, California 31504




APPENDIX B

ON-SITE LABORATORY EQUIPMENT AND PROCESS



Applicable portions of the Beckman liquid scintillation counter operating manual are presented
in this appendix. The full manual is approximately 230 pages. Only the title pages, table of

contents, and Chapter 3 (Counting Samples) are presented herein.

KNGO ApuitA3-307FSSRIFSSR . doc\3/30/ 200611 :28:20 PM Rev. 0



BECIKMAN

MADE IN US.A

LS 6000IC, LS 6000TA and LS 6000LL Series
LIQUID SCINTILLATION SYSTEMS

= pEcHAY

o et

Operating Manual



Beckman Instructions 015-247971-A

BECKMAN

LS 6000IC, LS 6000TA and
LS 6000LL Series
Liquid Scintillation System

Operating Manual

Beckman Instruments, Ine.
2500 Harbor Blvd, Fullerton, CA 92634-3100
(714) 871-4848 » TWX 910-592-1260 » Telex: 678413
© Beckman Instruments, Ine.

September 1989 015-247971 Printed in U.S.A.
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Chapter 3
Counting Samples

3.1  Preparations for Use

Provided the power has been left on, as recommended, the in-
strument is ready for use any time. When the instrument is
powered up and in a standby status, the screen shown in Figure
3-1 is displayed. The Main Menu is displayed in the Main Edit-
ing Window. Press [MAIN MENU] if the Main Menu is not dis-
played in the Main Editing Window.

This chapter assumes you are familiar with the Operating Con-
trols of the LS. If you are not familiar with the Operating Controls,
refer to Section 2.3.

(, - 11 AUG 1989 18:08 O\

MAIN MENU

_ Automatic Counting

_ Count Single Rack

_ Review and Edit User Programs
_ Isotope / DPM Libraries
_ Access Interrupt Data

_ System Teat / Syatem Satup

ACTIVE KEYS

Main | Help | select [Start |Raser
i Move Cursor then [SELECT)
Frint

o ey

Figure 3-1. Display During Standby Status
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3.2 Conducting An Automatic
Count

Automatic Count permits a large number of samples to be
counted without monitoring or intervention by the operator. A
User Program is used to specify the counting parameters during
Automatic Count. Refer to Chapter 4 for information on the User
Programs and how to edit them. Different racks of samples can
be counted under different User Programs.

Automatic Count continues until a stop command is given
manually by pressing the two RESET keys simultaneously or
automatically by using a Halt Rack. Automatic Count can be
temporarily interrupted using Multi-Task. Refer to Section 3.5
for more information on Multi-Task.

3.2.1 Loading the Racks for Automatic
Counting

If you are not familiar with the racks and how to place them in
the LS Instrument, refer to Section 2.4.

You can load up to 28 standard vial racks or 36 miniature racks
or Bio-Vial racks. With Versa-Rack installed, standard, minia-
ture and Bio-Vial racks may be intermixed within the same run.
Care must be taken not to place more racks in the sample
changer than it is capable of using. An error message is dis-
played if the sample changer is overloaded.

If you want to calibrate the instrument before counting your
samples, first place the Calibrate Rack into the sample changer.
Be sure this rack has the Auto Calibrate Card installed and the
Ye unquenched standard is in position #1. Refer to Section 2.7
for more information on calibration.

Note
Programs using blanks, replicates, % of Reference, or Xtal

DPM require specific sample loading sequences within the
racks. Refer to the appropriate sections in Chapter 5 for
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more information on the required loading sequences of the
samples within the racks.

Load your samples that have been placed in the appropriate
Sample Racks. The first Sample Rack must be the rack with the
User Number Card installed that corresponds to the User
Program you wish to use. During Automatic Count, only the first
rack of samples requires a User Number Card. All following racks
are counted under the same program, until a new User Number
Card or Halt Card is encountered.

Samples Racks may be loaded even if they are less than full. The
instrument skips past the empty positions and proceeds to the
next rack. Rack Number Cards are not required on the racks. If
they are installed, however, Sample Racks can be used in any
rack number order. The system reads and prints the number
from the card before processing the rack.

Place all the racks together that are to be counted under the
same User Program. If one or more additional sample sets are
to be counted under different User Numbers during the same
Automatic Count, make certain that the first rack in each set
bears the correct User Number Card. When a Sample Rack with
a User Number Card reaches the position for processing, the in-
strument "reads" the new user number and changes the
processing parameters to those specified in that User Program.

When all the Sample Racks to be counted are loaded, place the
red Halt Rack behind the last rack of samples to terminate
Automatic Count.

Note

Samples placed in the Halt Rack are not counted. Do not
place samples to be counted in the Halt Rack.

Additional sample setsmay be loaded after Automatic Count has
been initiated. Load the new sample sets in front of the Halt
Rack, being careful that the new sample sets are not loaded in
the middle of a set of samples waiting to be counted.
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3.2.2 Starting the Automatic Count

Note

Check that the printer Is ON (it should be left on). Also
check that the ON LINE light is lit, and that paper Is
loaded and Is at the top of the form. Refer to Sectlon 2.5
for more information on setting up the printer,

Automatic Count is initiated from the Main Menu. Highlight
Automatic Counting and press [SELECT] to begin the counting
process, The Main Editing Window displays instructions to load
your samples. Load the samples as described in Section 3.2.1
and press [START]. The racks are advanced to the rear of the in-
strument and counting commences. A typical screen displayed
during Automatic Count is shown in Figure 3-2.

Note
If your samples have slready been placed in the sample

changer, you may simply press [START] after seclecting
Automatic Counting on the Main Menu.

/__'_ 11 AUG 1983 II.OG\\
COUNTING IN AUTOMATIC MOOE
User: 2  Data Cale: CPH Time: 0.90 of 1.00 1ck:4.426
SAMPLE el 14c SAMELE 3R 14C
L 142500.0 0.0
3 20026.0 0.0
2 228726.0 122.0
1 245785.0 1745.9
L =
ACTIVE KEYS MULTI-TASK
Help |[Select eset Interzupt Count / Fdit / Revieu
Etop (SELECT] for Multi-Task Menu

Figure 3-2. Screen Displayed During Automatic Count
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During Automatic Count, pressing the two RESET keys simul-
taneously terminates the counting process and returns the LS
to Standby. The STOP COUNT key is used to terminate the
counting of the current sample. The system prints the data ac-
cumulated up to the time of termination and advances to the
next sample. Counting continues. The Halt Rack automatically
terminates counting after all the samples are counted.

Data is printed and/or transmitted to the RS232 port depend-
ing on the User Program setup for Output Formats. Typical prin-
touts for each data calculation program are shown in Chapter
5. For more information on the printout parameters, refer to Sec-
tion 4.2.16.

To temporarily use the instrument during Automatic Count,
press [SELECT]. The system is in the Multi-Task mode. You may
count a small batch of samples, edit or review a User Program,
or manually set up a new isotope or quench curve. Refer to Sec-
tion 3.5 for more information on Multi-Task. You may also count
samples during Automatic Counting using the Interrupt key.
Pressing the Interrupt key presents the Count Single Rack Menu
shown in Figure 3-9. Refer to the instructions in Section 3.5.1
for conducting an Interrupt Count.

3.3 Conducting Count Single Rack

Count Single Rack is especially useful for counting a single
sample such as a blank standard or a reference standard, or a
few experimental samples (up to one rack). A count of the sample
can be obtained using a default program or a User Program.

3.3.1 Counting a Single Rack with the
Default Parameters

A permanent set of default parameters can be used to obtain a
quick count of samples under Count Single Rack. The default
parameters, shown in Figure 3-3, provide a window of O to 1000,
the entire 2000 KeV energy range of the instrument and a count-
ing time of 1.00 minute. The results are presented as cpm. IC#
(or H# Plus, if installed) and Lum-Ex (if installed) are turned on.
Only the counting time may be changed.
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COUNT SINGLE RACK

.. Count Any Tsotope
_ Counting Time: 1.00 min
~ Stlect User Program

Any Isotops {0-1000 en)
CEM H? LUM-EX

Figure 3-3. Count Single Rack Menu

To perform Count Single Rack:

1. With the Main Menu displayed, highlight "Count Single Rack”
and press [SELECT]. The Count Single Rack Menu shown in
Figure 3-3 is displayed.

2. To count without any changes in the program setup, press
[SELECT).

To change the counting time, highlight "Counting Time." Enter
the desired counting time (0.01 to 999.99 mins.). Highlight
"Count Any Isotope,” and press [SELECT].

Note

The counting time is not permanently stored; following
the count of the one rack, the counting time is reset to
1.00 minute.

3. The Main Editing Window prompts you Lo load your Sample
Rack containing the vials you wish to count. Load the rack into
the right side of the sample changer so it will be the first rack
counted, and press [START].

4. The sample(s) are counted and the results printed. A typical
printout is shown in Figure 3-4. The Main Menu is displayed.



1.27
1.32
4.43

o.00
0.00
a.02

Counting Samples
SAX POS  TIME  H# HIDE LuMEX
L] HIK CPH  AERROR
1 ee- 0.10 11.3 249330.0
2 **-2  0.10 40.8 230260.0
3 ea-3 0.10 333.4 20420.00
4 vy 0.10 123.0 142670.0

1.67

9.00

ELAFSED

TIME

0.5%
1.12
1.78
2.47

PAGE:

Figure 3-4. Typical Printout from Count Single Rack

3.3.2

Counting a Single Rack with a User

Program

1

3-7

A single rack of samples may be counted with any one of the
User Programs. You may not edit the program in the Count
Single Rack mode, except for counting time. Refer to Chapter 4
for editing a User Program prior to using this operating mode.

To perform Count Single Rack using a User Program:

1. With the Main Menu displayed, highlight "Count Single Rack"
and press [SELECT]. The Count Single Rack Menu shown in
Figure 3-3 is displayed.

User Selection

COUNT SINGLE RACK

| [ R | 1

L= . N T A

Next 10 User Programs
10 User Programs

Previous

Default
Default
Default
Defavlt
Defaunlt
Default
Default
Lefault
Default
Default

-

Values
Values
Values
Values
Values
Values
Values
Values
Values
Values

1.00
1.00
1.00
1.00
1.66
1.00
1.00
1.00
1.00
1.00

34
34
3H
IH
IR
3H
3H

3H
3H

l4cC
14C
14C
14C
l4c
l4c
14C
14C
14cC
14C

NONE
NONE
NONE
NONE
NONE
HONE
NONE
NONE
NONE
NONE

Figure 3-5. User Program Selection Menu
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COUNT SINGLE RACK

_ Count with Program of User: 1
Counting Time: 1.00 min

IH 14c HONE
LUN-EX ICH

Figure 3-6. Summary Of User Program in Count Single Rack

2. Highlight "Select User Program" and press [SELECT]. The
User Program Selection Menu shown in Figure 3-5 is displayed.

3. Select the desired User Program. A summary of the counting
time and isotope settings is displayed. A typical example is il-
lustrated in Figure 3-6.

To change the counting time, highlight "Counting Time," and
enter the desired counting time (0.01 to 999.99 minutes),

Note

The counting time is not permanently stored; following
the count of the one rack, the counting time is reset to
the previously stored value.

4. Highlight "Count With Program of User," and press [SELECT].
The Main Editing Window prompts you to load your Sample
Rack containing the vials you wish to count. Load the rack into
the right side of the sample changer so it will be the first rack
counted, and press [START].

If the User Program selected is setup for single photon monitor-
ing, the Main Editing Window displays instructions to start
elapsed time before starting the sample count. Press [START]
when you initiate the sample reaction to obtain elapsed time
from the start of the reaction. The Main Editing Window then
prompts you to load your samples and initiate counting by
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S PE TRE HY 38 14€ WIDE = UM ELAPSED 28

o v oy ASRCR CM OMRRR M AGRER A T0E

p L 0.50 13.7 2428754 0.57 2982.63 5.18 235476.1
2 e 0.50 43.1 222%80.8 0.60 2545.12 5.80 225135.0

0. 0.02 1.23
0.

> Ml 0.50 136.0 12%7.66 2.48 5708.81 3.74 1866054 2.
0.

0.02 5.11
0.19 .73

4 *q 0.50 126.8 13470.2 0.77 2284.05 5.92 136751.5 0.03 12.14

#2983

Figure 3-7. Typical Prinfout from Count Single Rack

pressing [START] again. Refer to Section 5.9 for more informa-
tion on Single Photon Monitor,

5. The sample(s) are counted and the results printed. Figure 3-
7 shows an example of a resulting printout from Count Single
Rack using a User Program. The Main Menu is displayed.

34  Auto DPM

Auto DPM allows you to obtain dpm values for sln%le label
samgles labeled with a pure beta-emitting isotope(i.e. “H, e,
32p 355, 45Ca, or 8°Rb) without running quench curves.

Auto DPM can be initiated from a Command Card. This program
uses default parameters set by the instrument. The count time
and counting precision may be sct under System Parameters.
Refer to Section 2.6.10 for more information on setting these
parameters.

Auto DPM may also be selected as a Data Calculation Program
and initiated with a User Number Card. The parameters set in
the User Program are used to count the samples. Refer to Sec-
tion 5.4 for more Information on using Auto DPM as a Data Cal-
culation Program.

Note

Auto DPM is designed for use with liquid scintillators only.
Using this operating mode for counting samples on
Xtalscint products may give erroneous results.




3-10 Counting Samples
3.4.1 Auto DPM Calibration

Auto DPM Calibration is performed at the factory and the
calibration stored. The calibration data is stored under System
Setup. Auto DPM Calibration is recommended before you count
samples using Auto DPM. Verify the calibration data stored in
System Setup agrees with the unquenched 3H and '*C stand-
ards of your instrument. Refer to Section 2.6. 10 for verifying the
data under System Setup.

The Calibrate Rack is used to perform Auto DPM Calibration.
Place the unquenched ¢ standard in position #1 and the un-
quenched *H standard in position #2. The instrument first per-
forms calibration and then when a second vial is detected in
position #2, the system backs up to the ¢ standard and per-
forms Auto DPM Calibration.

Note

The Calibrate Rack must contain the unquenched 4C
standard in position #1 and the unquenched °H standard
in position #2. Standard DPM and the date of
standardization of the unquenched standard used for Auto
DPM Calibration must be stored under System Setup.

3.4.2 Counting With Auto DPM

Counting in Auto DPM is similar to Automatic Count. Refer to
Section 3.2 if you are not familiar with counting in the automatic
mode. Place your samples to count in the Auto DPM Rack. Refer
to Section 2.4.2 for information on setting up the Auto DPM
Rack. Place remaining samples in Sample Racks that do not

. have a User Number Card installed on them.

For Auto DPM Calibration, place the Calibrate Rack set up as
described in Section 3.4.1 in the instrument so it is the first rack
tobecounted. Place the Auto DPM Rack after the Calibrate Rack.
Place the remaining Sample Racks into the instrument. Place a
Halt Rack after the last sample and initiate Automatic Count. A
typical printout of the results is shown in Figure 5-6.
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3.5 Multi-Task

Multi-Task allows you to obtain an immediate count of a small
number of samples (a maximum of one full rack) using Count
Single Rack mode, to edit a User Program, or to manually set up
a new isotope or quench curve (if DPM is installed). The count-
ing process is terminated only when you initiate counting
samples in Interrupt Count.

Note

Multi-Task is automatically terminated if no user action
(either editing or counting) takes place within a 10 minute
period while in Multi-Task.

3.5.1 Interrupt Count in Multi-Task

A single sample or up to one rack of samples may be counted in
this mode during Multi-Task. Load the priority samples to count
into the Interrupt Rack. Refer to Section 2.4.2 if you are not
familiar with the Interrupt Rack. The rack must have the Inter-
rupt Card installed. It will not be counted again If left in the
sample changer with the Sample Racks during Automatic

HULTI-TASK

_ Interrupt Count

_ Review and Edit User Programs
_ Isotope / DEM Libraries

_ Access Interrupt Data

_ Return to Automatlic Counting

Figure 3-8. The Multi-Task Menu
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Count. The samples may be counted using the default
parameters for Count Single Rack or a User Program.

Note
Interrupt Count may also be Initiated by pressing
[INTERRUPT] during Automatic Counting. The menu
shown in Figure 3-9 is displayed.

To count a few samples during Automatic Counting:

1. During Automatic Count, press [SELECT] to display the Multi-
Task Menu shown In Figure 3-8.

2. From the Multi-Task Menu, highlight “Interrupt Count" and
press [SELECT]. The menu shown in Figure 3-9 is displayed.

3. Highlight "Count Single Rack" and press [SELECT]. The Count
Single Rack Menu (Figure 3-3) is displayed.

Note
If Interrupt Data is stored, this data must be reviewed,

printed or deleted before another Interrupt Count can be
performed. Refer to Section 3.5.2 for information on

* THTERRVEP T *¢

_ Count Single Rack
_ Access Interrupt Data

_ Retucn to Automatic Counting

Figure 3-9. The Interrupt Menu
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Interrupt Data, Press [PREVIOUS MENU] to return to the
Count Single Rack Menu when you are finished In
Interrupt Count.

4. To count using the default parameters without any changes,
press [SELECT].

To change the counting time, highlight "Counting Time," and
enter the desired counting time (0.01 to 999.99 minutes). High-
light "Count Any Isotope,” and press [SELECT].

To count with a User Program, refer to Counting with a User
Program at the end of this section.

5. The Main Editing Window displays Instructions to load the
samples. Load the Interrupt Rack with the samples you wish to
count as described on the screen.

Note

The Interrupt Rack with the Interrupt Card installed must
be used to count samples during Multi-Task. Once the
samples are counted, the rack is skipped when Auto Count
is resumed.

6. Press [START)] to begin Interrupt Count. The screen displays
a message "Suspending Auto Count" and the sample being
counted is terminated. The Sample Rack In position is moved
out of the count position and the instrument searches for the
Interrupt Rack. The screen displays "Searching for Interrupt
Rack."

Note

You may abort the Interrupt Count and resume Automatic
Count by pressing [SELECT] at any time after this point.

7. When the samples in the Interrupt Rack have been counted,
the instrument resumes the previous Automatic Count where it
was interrupted.

Results of Interrupt Count are displayed and stored. They are
not printed out. Refer to Section 3.5.2 for information on access-
ing Interrupt Data.
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Count Single Rack INTERRUPT COUNT

_ Count with Frogram of User: 3
.. Counting Time: 0©0.30 min

34 l4c Wipe
LUM-EX He

_ Change Counting Parametlers

Figure 3-10. Summary of User Program in Interrupt Count

Interrupt Count Using a User Program During
Multi-Task

To count with a User Program:

1. Highlight "Select User Program” from the Count Single Rack
Menu (Figure 3-3) and press [SELECT]. The User Program Selec-
tion Menu (Figure 3-5} is displayed.

2. Select the desired User Program. The Main Editing Window
displays a summary of the program. A typical sumnary is shown
in Figure 3-10.

3. To change only the counting time, highlight "Counting Time"
and enter the desired count time. Highlight "Count With
Program of User:" and press [SELECT]. Refer back to step 5
above to continue Interrupt Count.

4. To change other counting parameters, highlight "Change
Counting Parameters" and press [SELECT]. The Main Editing
Window displays the parameters of the User Program. The User
Program Review is displayed In the Supplementary Window to
the left. See Figure 3-11.

5. Make the desired changes in the User Prograin. Refer to Chap-
ter 4 for more information on editing. Any changes to the User
Program are not permanently stored. They are used to count the
samples during Interrupt Count only.
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ra 11 Aug 1989 17:43 \
| USER PROGRAM REVIEW user Selection INTERRUPT couut|

User: 13 ID: ML
Count time: 0.50 CPH _ Id: ML
Repeats: 3 Ht  Liquid
Replicates: 1 Lum-Ex _ Comments:
Cycle Reps: 1 2Fhage
Low Reject: o _ Counting Time: 0.50 min
Isotope: 3H 14¢ «Ip Bl  Scintillator: Liquid
2 sig: 0.00 0.00 0. 00)f _ Isotope 1: 3"
Bkgaub: 0.00 0.00 0.00
Factor:1.00000 1.060000 1.00000 _ Isotope 2: 14¢C
Printer: std RS-232: Off _ lsotope 3:  WIDE
el
ACTIVE KEYS _ Edit Other Parameters
Main | Help | select Reset Enter program identification:

Frev Cancel [Stop J

Figure 3-11. Summary User Program in Interrupt

6. When editing is complete, press [PREVIOUS MENUJ. The
menu shown in Figure 3-10 is displayed. Highlight "Count with
Program of User:" and press [SELECT]. Refer back to step 5
above to continue Interrupt Count.

3.5.2 Interrupt Data

The results of an Interrupt Count during Multi-Task are not
printed out at the time of the count to avoid interference with
the printout of the results for the Automatic Count. The results
of the Interrupt Count are displayed and stored. Once stored,
Interrupt Data can be viewed on the display, printed, sent to the
RS232 port, and/or deleted.

To access Interrupi Data:

1. From either the Main Menu (Figure 3-1) or the Multi-Task
Menu (Figure 3-8), highlight "Access Interrupt Data,"” and press
[SELECT]. The Access Stored Interrupt Data Menu shown in
Figure 3-12 is displayed.
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Access Stored Interrupt Data INTERRVET

_ View Interrupt Data
_ Print Interrupt Data

_ Send Interrupt Data to R3232

_ Erase Interrupt Data

Figure 3-12. Access Stored Interrupt Data Menu

2. To view the data, highlight "View Interrupt Data" and press
[SELECT]. The data is presented on the screen as shown in
Figure 3-13. If more data is present than displayed on the
screen, use the Down Cursor Arrow key to view more data. Press
[PREVIOUS MENU]J to return to the Access Stored Interrupt Data
Menu.

/-._ 17 MAY 1583 05:45-‘\

| Access Stored Interrupt Data |

Data Calc: (=1, Data Stored : 17 MAY 198% 06:39
5AM POS TIME Hi HIDE
1 63-1 1.00 83.5 103.00

2 63-2 1.00 5.9 3assl.00
3 63-3 1.00 ©3.1 43432.00

ACTIVE KEYS

v to view more data
Maln | Help |Select {Start [Reset

Prev | Print|Cancel [Stop J

Se= =4

Figure 3-13. Data Displayed During View Interrupt Data
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Printout of Stored Interrupt Count PRata 17 MAY 1929 06:30
USER: 0 DATA CALC CPH

Data Stored : 17 MAY 1989 06:23

SAM FO3  TIME H¢ W IDE  LUMEX ELAPSED

NO KIN P4 MERROR L] TIME
1 63-1 1.00 B83.2 115.00 18.865 8.08 1.38
2 63-2 1.00 4.2 39:59.00 1.01 0.00 2.%0
3 632 1.00 &5.5 38768.00 1.11 0.00 4.31

Figure 3-14. Typical Printout of Interrupt Results

3. To print the data, highlight "Print Interrupt Data" and press
[SELECT]. All stored data are printed. Figure 3-14 shows a typi-
cal printout. If data is printed during Automatic Count, the
printer advances to the top of the next page before it prints the
Interrupt Data. When Automatic Count is resumed, the
Automatic Count data is put on a new page. The Access Stored
Interrupt Data Menu Is displayed.

4. To transmit data to the RS232 port, highlight "Send Interrupt
Data to RS232" and press [SELECT]. All stored data are trans-
mitted. The Access Stored Interrupt Data Menu is displayed.

Note

RS232 cannot be used if the current count is generating
RS232 output.

5. To erase data, highlight "Erase Interrupt Data" and press
[SELECT]. The data is erased and the Multi{-Task Menu or Main
Menu is displayed.

6. If you initiated Access Interrupt Data from Multi-Task, press
[PREVIOUS MENU] to return to the Auto Count display.
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3.5.3 Editing A User Program in Multi-Task

While Auto Count is In progress, you may edit any of the User
Programs under Multi-Task. Editing is performed as described
in Chapter 4. To avold confusion in the interpretation of results,
the User Program currently in use may only be edited with
respect to length of processing time per sample.

To edit a User Program under Multi-Task:

1. During Automatic Count, press [SELECT] to display the Multi-
Task Menu shown in Figure 3-8.

2. From the Multi-Task Menu, highlight "Review and Edit User
Programs" and press [SELECT]. A menu similar to that shown
in Figure 3-5 is displayed.

3. Select the desired User Number. The screen displayed is
similar to the one shown in Figure 3-11.

If the User Program in use during Automatic Count is selected,
refer to the instructions given below, Editing the Current User
Program.

4. Edit the program as described in Chapter 4. When editing is
complete, press [MAIN MENU]. These new parameters are stored
in the User Program until changed again. The Multi-Task Menu
is displayed.

5. Press [PREVIOUS MENU] to return to the Auto Count display.
Editing the Current User Program

Only the counting time or counting precision of the User
Program in use during Automatic Count can be edited. Achange
made to the processing time of the samples applies only (o the

Interrupt Count. It is not stored as a permanent change to the
program,

To edit the User Program currently in use during Auto Count:

1. During Automatic Count, press [SELECT] to display the Multi-
Task Menu shown in Figure 3-8.
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Change Count Parameters  INTERRUPT COUNT

_ Counting Time: 1.00
_ Counting Precision for 3H: ©.00

_ Counting Preclcion for l4c: 0.00

Figure 3-15. Edit Current User Program During Mult{-Taslc

2. From the Multi-Task Menu, highlight "Review and Edit User
Programs" and press [SELECT]. A menu similar to that shown
in Figure 3-5 is displayed.

3. Select the current User Number. The menu shown in Figure
3-15 is displayed.

4. With "Counting Time" highlighted, enter the desired counting
time.

5. Highlight "Counting Precision" and enter the desired precision
for each isotope selected in the User Program.

6. Press [MAIN MENU] to store the values and return to the
Multi-Task Menu. The new values are valid only for the current
sample set and are not permanent. They take effect on the next
sample, not the sample being counted while changes are made.

7. Press [PREVIOUS MENU] to return to the Auto Count display.

3.5.4 Using New Isotope Setup in Multi-Task

During Automatic Count, New Isotope Setup can be accessed
using Multi-Task. An isotope not currently stored in the Isotope
Library may be set up manually or an isotope can be deleted.
Refer to Section 6.1 for more information on the Isotope Library.
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NEW ISOTOPE SETUP Multi-Task

.. Scintillator: Liquid

_ Select Another Isotope

_ Isotope Selectlon Complete

_ Delete Isctope from Library

Figure 3-16. New Isotope Setup Menu in Multi-Task

To use New Isotope Setup:

1. During Automatic Count, press [SELECT] to display the Multi-
Task Menu shown in Figure 3-8.

2. From the Multi-Task Menu, highlight "Isotope/DPM
Libraries" and press [SELECT]. The Main Editing Window dis-
plays two prompts: Setup and Review Isotopes and Setup and
Review DPM Quench Curves,

3. Highlight "Setup and Review Isotopes" and press [SELECT].
The New Isotope Menu for Multi-Task shown in Figure 3-16 is
displayed.

4. A new isotope can be manually stored in the library, or a
stored isotope may be deleted, just as if you were in New Isotope
Setup. When you seclect "Select Another Isotope,” the menu
shown in Figure 3-17 is displayed. Enter the appropriate infor-
mation. Refer to Sectlon 6.1.4 and 6.1.5 for adding and deleting
isotopes if you are not familiar with these tasks.

Note

You may not set up an isotope in Multi-Task wusing
Automatic Setup.
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NEW 150TOFE SETUP Multi-Task

_ Isaveps Wame:

_ Half Life: 0.00

_ Hanual Window Setup Chanpels

Figure 3-17. Select Anather Isotope Menu in Multi-Task

5. When you are finished using New Isotope Setup, highlight
"Isotope Selection Complete" and press [SELECT]. The Multi-
Task Menu is displayed.

6. Press [PREVIOUS MENU] to return to the Auto Count display.

3.5.5 Using the DPM Library in Multi-Task

The DPM Library can be accessed during an Automatic Count
using Multi-Task. Stored quench curves can be reviewed, edited
or deleted. A quench curve not currently stored in the DPM
Library may be set up manually.

To set up a new quench curve:

1. During Automatic Count, press [SELECT] to display the Multi-
Task Menu shown in Figure 3-8.

2. From the Multi-Task Menu, highlight "Isotope/DPM
Libraries" and press [SELECT]. The Main Editing Window dis-
plays two prompts: Setup and Review Isotopes and Setup and
Review DPM Quench Curves.

3. Highlight "Setup and Review DPM Quench Curves" and press
[SELECT]. The menu shown in Figure 3-18 is displayed.
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SETUP QUENCH CURVE Hulti-Task

_ Select Type of Curve

_ Background Correction: WNo

_ Setup Single Label DPM
_ Setup Dual label DPM

_ Setup Triple Label DPM

Figure 3-18. Menu to Edit Quench Curves in Multi-Task

4. A new quench curve is manually entered just as if you were
manually entering it in the DPM Sctup. Refer to Section 6.2.7
for more information on entering quench curves manually. You
may also edit or delete a stored quench curve. Refer to Sections
6.2.5 and 6.2.6, respectively, for more information.

Note

You cannot count standards to set up quench curves or
print correlation tables in Multi-Task.

5. When you are finished using the DPM Library, press [PRE-
VIOUS MENUJ. The Multi-Task Menu is displayed.

6. Press [PREVIOUS MENU] again to return to the Auto Count
display.
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Final Status Survey A3-367 QC Check conducted 4/4/06 Total DCGL 1.86 Aptuit
Sample Reference Instrument Probe area efficiency net  dpm/100 cm? dpm/100 om? dpm/100 cm?
area description Location grosscpm bkgcom netcpm  Probe Model cm* cpm/dpm  dpm/100 E_m‘ 3.70E+06 5.00E+03 2.00E+03
Wall (Drywall) C-1 #VALUE! 43-68 1286 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) Cc-2 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) Cc-3 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #\VALUE!
Wall (Drywall) C-4 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-5 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-6 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-7 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-8 #VALUE! 43-G8 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Door (wood) C-9 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-10 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-11 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE! o
Wall (Drywall) C-12 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall} C-13 #VALUE! 43-68 126 Q.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-14 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-15 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-16 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall (Drywall) C-17 #VALUE! 43-68 126 0.038 #VALUE! #VALUE! #VALUEI #VALUE!
Wall (Drywail) Cc-18 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Wall {Drywall) C-19 #VALUE! 43-68 126 0.0386 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-20 #VALUE! 43-68 126 0.038 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (bare) C-21 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) Cc-22 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-23 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-24 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-25 #VALUE! 43-68 128 0.038 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-26 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-27 163 164 -1 43-68 126 0.038 -22 OK OK oK
Concrete (adhesive) C-28 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-29 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-30 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-31 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-32 #VALUE! 43-68 126 0.0386 #VALUE! #VALUE! #VALUE! #VALUE!
Concrete (adhesive) C-33 #VALUE! 43-68 126 0.036 #VALUE! #VALUE! #VALUE! #VALUE!

Concrete (bare) C-34 248 232 16 43-68 126 0.036 353 OK OK OK




INSTRUMENT CALIBRATION:

Calibration successful

Calibrating Aukto DPEM
Counting Standard for
Calibration Completea:
Counting Standard for
Calibration Camplete:
Calibration Successful

Maxi 4 APRPR 206 15:44

14C
14C
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Sutvey H o4 0406 -3

Qo 2
PAGE: 1
TN 4 APR 2006 15:51
USER: 7 CUMMENT :
FRESET TIME : l.28
DATA CALE DL DPM HE :YES GAMPLE REPEATS: 1 PRINTER 1 8§10
COUNT BLARK = NO IC# : ND REPLICATES : |  RSe32 : 51D
THO PHASE = NO AGC :YES CYCLE REPEATS : 1
SCINTILLATOR: LIGUID LUMEX: KO LOW SAMPLE REI: S
LOW LEVEL & NO HALF LIFE CORRECTION DATE: none
ISOTOPE 12 3H ¥ERROR: £.08 FACTOR:1.090@ BHG. SUB: i
1S0TORE 2: 14C YERROR: 2.2 FACTOR:1.028€0 BKG. SUB: a
BACHEROUND QUENCH CURVE: Off COLOR QUENCH CORRECTION: Dff
Quench Lirits Low:-0. 163 High:3dz2. 08
BAM POS TIKE  Hi ] o 14C H 14C 2H 140 RATIO LUMEX ELAPSED
MO KIN (P XERROR CPM  XERROR DPH DP¥  EFF-l EFF-2 EFF-1 EFF-2 ¥ Tire
1 #-1 1.0 58.7 12,00 57.74 co. 08 44,72 13.76 26,42 51,23 @6l 18.73 75.38 @, %1 1.83 1.51
¢ #-C 1,02 358.4 2103 43,64 19.0@ 45.88 .82 24,94 91,31 &6l 18.73 75.39  L.Ee LY 3.03
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D.1.0 Scope

D.1.1 Purpose

This procedure describes methods and techniques to be employed when performing surface

contamination surveys and conducting smear sampling for the final status survey of Laboratory

A3-367. The purposes of the described survey and sampling effort are:

To determine the extent and magnitude of contamination on building and
equipment surfaces

To provide quality data for use in the License termination process

To ensure that levels of personal protective equipment (PPE) worn during
characterization and subsequent remediation activities are adequate for the
protection of workers based on identified radiological conditions

To ensure the establishment and maintenance of appropriate site controls, as
required by the Aptuit Radiation Safety Program Manual based on identified
radiological conditions.

D.1.2 Applicability

This procedure applies to final status survey activities being conducted at Aptuit by Shaw

personnel and its subcontractors.

D.2.0 Responsibilities

D.2.1 Sample Coordinator

The Shaw Sample Coordinator is responsible for the supervision of data collection activities,

including surveys and samples. Specific responsibilities include:

Selecting proper equipment for the performance of defined data collection
activities

Ensuring properly calibrated and tested equipment is available for the performance
of survey/sampling tasks

Ensuring the proper establishment of reference and sample grids

Assisting Survey/Sampling Technicians in determining locations for biased sample
collection and direct measurement
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Reviewing collected data for accuracy and verifying the completion of data
collection for each survey unit.

D.2.2 Survey/Sampling Technician

The Survey/Sample Technicians are responsible for the proper execution of survey and sampling

activities. Specific responsibilities include:

D.3.0 Equipment and Materials

L]

D.4.0 Prerequisites

Ensuring all portable instrumentation properly calibrated and checked prior to use

Establishing reference and sample grid systems for survey units and maintaining
the integrity of the grid system during the performance of surveys

Performing all data collection activities in full compliance with the established
protocols

Properly documenting all survey/sampling activities

Preprinted survey unit and laboratory survey maps and data forms (plan view of
area, items or equipment to be surveyed)

Roll of half-inch masking tape for marking survey and sample grids
Minimum 10-foot metal rule tape measure

Fine and super-fine tip “Sharpie™ permanent markers (black ink)
Soluble fiber liquid scintillation smears

Metal or plastic laboratory tweezers

Properly prepared liquid scintillation vials containing 5 mL of scintillation coctail
(Approximately 60 for each survey unit).

Gloves, safety glasses
Ludlum Model 239/1F floor monitor (or equivalent) if available

Ludlum Model 2224 scaler with 43-68 probe

Ensure that all instrumentation is properly calibrated and operating properly in accordance with
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Aptuit or manufacturer procedures.

Ensure Survey/Sampling Technicians have proper PPE for area to be surveyed based on area

postings and site control requirements.

Ensure the activity hazardous analysis (AHA) has been conducted for the survey/sampling

activities and that all workers are properly briefed on the hazards anticipated.

Survey/Sampling Technicians have reviewed any previous surveys of the survey unit conducted

by Shaw, if available, to determine radiological conditions within the survey unit prior to entry.

Survey/Sampling Technicians will be instructed regarding the quality control (QC)

measure/sample requirements prior to performing any survey or sampling activity.

Survey/Sampling Technicians will be instructed on the potential radiological hazards that may be
present in the survey units. If the Aptuit RSO deems it necessary, the survey/sampling
technicians will also receive documented training from the Aptuit radiation safety officer (RSO)
regarding the Aptuit Radiation Safety Program Manual and applicable radiation protection

procedures defined in the Radiation Safety Program Manual.

NOTE: Minimum PPE for performance of survey/sampling activities will be latex or
nitrile gloves, and safety glasses. Any survey measurement that indicates the
presence of contamination greater than half the removable DCGL will require
survey/sampling technicians to immediately report that condition to the Sample
Coordinator and exit the survey unit pending further evaluation of site controls
and PPE requirements by the Aptuit RSO and the project CHP.

D.5.0 Instructions

D.5.1 Survey Unit Reference Grid System Preparation

Using the preprinted survey unit and laboratory maps as a reference, establish the 1-meter-by-1-
meter square reference grid system for the survey unit to be surveyed/sampled. This is
accomplished by starting at a location referenced on the preprinted map, mark the corner of each
square reference grid by using masking tape to form a cross delineating the corners of each
reference grid. Verify spacing of grids using the metal rule tape measurer. The grid system will
include the floors, horizontal counter surfaces, and walls and vertical fixed furniture to a height

of two meters above the floor.
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D.5.2 Scan Surveys

The scan survey will include 100 percent of floors and countertops and 100 percent of the
exposed wall surfaces and other exterior fixed fumiture surfaces. Interior surfaces of the fixed
furniture will be scanned on a judgmental basis. Prior to performing the survey, the minimum

detectable count rate for the surveyor must be established.

When detection depends on the ability of the surveyor to recognize events above the minimum
count rate, then a surveyor efficiency must be taken into consideration and the MDCRgyrveyor 18

calculated as follows:

_ MDCR

surveyor
VP

MDCR

Where p is the surveyor efficiency. Typically a value of 0.5 is selected for p. For example, if the
instrument background is 9,400 counts per minute (cpm), then b; is 9,400/60, or 157 counts per
second. Ford’ a value of 2.48 is used and p is 0.5. This yields a MDCRgureyor 0f 2,640 cpm
above background, or a gross count rate of 12,040 (9,400 + 2,640). This means that, for a
background count of 9,400 cpm, a count of 12,040 cpm indicates, with a 95 percent true positive
and 20 percent false positive rate, that activity is present above background. Other values of d’,
b;, and p may be selected based on project-specific needs. The MDCRrveyor must be less than
half of the DCGL.

This survey will be performed as follows:

Verify the instrument has been calibrated and has been set up in accordance with the Aptuit or

manufacturer’s technical manual prior to use.

With the instrument in operation, at a rate of approximately 0.5 meters/second and a height of
approximately 6 to 10 centimeters (cm) above the surface, move the detector over 100 percent of
the exposed surfaces. Using the audible response of the instrument, locate the area of maximum
count rate for each reference grid and document the instrument reading at that location on the

preprinted laboratory map.
For walls, the same survey technique will be used over 100 percent of the wall and exterior fixed

furniture surface. This is accomplished by moving the detector in a back-and-forth pattern

horizontally across each grid, spacing the back-and-forth pattern such that 100 percent of the
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surface of each grid is covered by the survey. Using the audible response of the instrument,
locate the area of maximum count rate for each reference grid and document the instrument

reading at that location on the preprinted laboratory map.

Any location where the detector reading is twice background or greater will be flagged with a
small piece of masking tape marked with the word “SCAN,” the meter reading in counts per
minute (cpm), the background reading in cpm, and the initials of the person performing the

survey. The anomalous reading will also be noted field paperwork.

D.5.3 Determining Systematic Sample Points
Prior to performing systematic direct measurement surveys and smear sampling in each survey
unit, a triangular sample grid will be established spacing the systematic sample points as follows:

A

L=
V 0.866n

where:
L = Spacing between sample points
! 3 g
A = Area of the survey unit in square meters (cannot exceed 100 m")
n = number of sample points (always equal to 32).

Calculated grid spacing will be noted on the preprinted survey map for each systematic survey.
After calculating the grid spacing (L), a starting sample point will be randomly selected on the
preprinted map and additional sample points defined on an evenly spaced triangular grid
radiating from the initial sample point, each sample point being spaced at a distance of L from
the adjacent points until all sample points for the survey unit are identified and noted on the
preprinted survey unit and laboratory maps. For any defined sample point that is inaccessible or
where accurate measurements are impractical due to instrument configuration, an alternate

sample point will be selected.

D.5.4 Direct Measurement Surveys

A minimum of 32 systematically located direct measurements for alpha or beta surface
contamination will be performed in each survey unit at sample locations determined by the pre-
established triangular grid system. Additionally, biased direct measurements will be conducted

on a judgmental basis. These direct measurements will be performed as follows:

Verify that the required instrument/detector combination has been calibrated and has been set up

in accordance with the Aptuit or manufacturer’s technical manual prior to use.
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Place the detector directly on the surface to be surveyed at the desired location. With the
instrument operating in “*Scaler” mode, take a measurement at the selected sample point for
count time determined during instrument setup required to meet static MDC requirements for the
parameter being measured. MDCs will be no greater than 50 percent of the applicable derived
concentration guideline level (DCGL). Document the direct surface contamination reading
measured at the location on the survey data forms and identify the sample location with a small
piece of masking tape marked with the word “DIRECT” , a unique measurement number
corresponding to a measurement number designated for that location, and the initials of the

person performing the survey.

NOTE: Any survey measurement that indicates the presence of contamination greater
than half the DCGL will require survey/sample technicians to immediately
report that condition to the Sample Coordinator and exit the survey unit
pending further evaluation of site controls and PPE requirements by the Aptuit
RSO and the project CHP.

D.5.5 Wipe Surveys

Wipe sampling will be conducted at the same sample locations as the direct measurement
surveys. These samples will be taken and then transported to the on-site laboratory for sample
preparation and analysis. The sample method for beta contamination smears will be a strofoam
smear technique performed in accordance with current Aptuit procedures. A common procedure

is presented as follows:

» Survey/Sampling Technician will change into new gloves at the start of work at
each new survey unit, at a minimum, and as needed thereafter.

* Obtain prepared scintillation vials with 1 milliliter of scintillation coctail added to
each vial by the on-site laboratory.

» At each sample point, remove a single smear from the plastic bag and wipe the
- . ir . ~ .
smear over an area of approximately 100 cm”™ (wipe a square area of approximately
4 inches by 4 inches or an "S" pattern approximately 16 inches long).

* Once the wipe is performed, quickly place smear into an individual prepped
scintillation vial. The smear must be placed into the vial as quickly as possible to
prevent loss from evaporation.

» The lid of the scintillation vial containing the smear will be marked with a unique

number identifying the sample location and the survey unit. The vials will be
transported to the laboratory for counting and activity determination.
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NOTE: Any survey measurement that indicates the presence of contamination greater
than half the DCGL will require survey/sample technicians to immediately
report that condition to the Sample Coordinator and exit the survey unit
pending further evaluation of site controls and PPE requirements by the Aptuit
RSO and the project CHP.

D.5.6 Quality Control Measurements/Samples

Quality control measurements and samples will be performed/collected in a manner consistent
with the protocols of prescribed by this document. The survey/sampling technician performing
each survey will be given instruction regarding the QC sample requirements for the sampling
activity being conducted.

D.5.7 Waste Management

Waste streams associated with survey and sampling activities include used PPE (gloves). If not
suspected of being contaminated, these items will be disposed as trash. If contamination is
suspect, based on survey data, PPE will be bagged as potentially radioactive waste and turned

over to the Aptuit RSO for disposition.

D.5.8 Documentation of Surveys and Smear Samples

Once a survey is completed, all survey data forms and field paperwork will be provided to the
Sample Coordinator for review. Upon completion of the review, each individual survey
package, one for each survey unit, will be placed in an individual file unique to the relevant

survey unit,
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DIRECT MEASUREMENT AND WIPE SAMPLE RESULTS
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Final Status Survey A3-367 conducted 3/22/06 Total DCGL 1.86 Aptuit
Sample Reference Instrument Probe area  efficiency net  dpm/100cm’  dpm/100 cm®  dpm/100 cm’

area description Location aross cpm bkgcpm netcpm  Probe Model cm’ com/dpm  dpm/100 em®  3.70E+06 5.00E+03 2.00E+03
Wall (Drywall) C-1 139 146 -7 43-68 126 0.036 =154 OK OK OK
Wall (Drywall) C-2 116 146 -30 43-68 126 0.036 -661 OK OK OK
Wall (Drywall) C-3 122 146 -24 43-68 126 0.036 -529 OK OK OK
Wall (Drywall) C-4 125 146 -21 43-68 126 0.036 -463 OK OK OK
Wall (Drywall) C-5 154 146 8 43-68 126 0.036 176 OK OK OK
Wall (Drywall) C-6 150 146 4  43-68 126 0.036 88 OK OK OK
Wall (Drywall) C-7 122 146 =24 43-68 126 0.036 -5289 OK CK OK
Wall (Drywall) cC-8 137 146 -9 43-68 126 0.036 -198 OK OK OK
Door (weod) C-9 147 138 8 43-68 126 0.036 176 OK OK OK
Wall (Drywall) c-10 148 146 2 4368 126 0.036 44 oK OK OK
Wall (Drywall) C-11 142 146 -4 43-68 126 0.036 -88 OK OK OK
Wall (Drywall) C-12 134 146 -12 43-68 126 0.036 =265 OK OK OK
Wall (Drywall) C-13 130 146 -16 43-68 126 0.036 -3563 OK OK OK
wall (Drywall) C-14 144 146 2 4368 126 0.036 -44 OK OK OK
Wall (Drywall) C-15 142 146 -4 43-68 126 0.036 -88 OK OK OK
Wall (Drywall) C-16 145 146 1 43-68 126 0.036 22 OK oK OK
Wall (Drywall) C-17 146 146 0 43-68 126 0.036 0 OK OK OK
Wall (Drywall) C-18 140 146 -6 43-68 126 0.036 -132 OK OK OK
Wall (Drywall) C-19 150 146 4 43-68 126 0.038 g8 OK OK OK
Concrete (adhesive) C-20 150 164 -14 43-68 126 0.036 -309 OK CK oK
Concrete (bare) C-21 236 232 4 43-68 126 0.036 88 OK OK OK
Concrete (adhesive) Cc-22 185 164 21 43-68 126 0.036 463 OK OK OK
Concrete (adhesive) C-23 179 164 15 43-68 126 0.036 331 OK OK OK
Concrete (adhesive) C-24 171 164 7 43-68 126 0.036 154 OK OK OK
Concrete (adhesive) C-25 181 164 17 43-68 126 0.036 375 OK OK OK
Concrete (achesive) C-26 171 164 7 43-68 126 0.036 154 OK OK OK
Concrete (adhesive) C-27 164 164 0 43-68 126 0.036 0 OK OK oK
Concrete (adhesive) Cc-28 170 164 6 43-68 126 0.036 132 OK OK OK
Concrete (achesive) C-29 221 164 57 43-68 126 0.036 1257 OK OK OK
Concrete (adhesive) C-30 170 164 6 43-68 126 0.036 132 oK OK OK
Concrete (adhesive) C-31 171 164 7 43-68 126 0.036 154 OK OK OK
Concrete (adhesive) C-32 175 164 11 43-68 126 0.036 243 OK OK OK
Concrete (adhesive)  C-33 173 164 g 43-68 126 0.036 198 OK OK OK

Concrete (bare) C-34 277 232 45 43-68 126 0.036 992 OK CK OK




[MNSTRUMEMT CALIBRATION: HESS
Calibration successful

Calibrating Auto DFEM

Counting Standard for 140
Calibration Complete: 140
Counting Standard vor =H
Calibration Completac: 2H

Calibration Successfuyl

ID:7

USER: 7 CORMENT =

PRESET TIHE .08

DATA CALC DL DPM HE  ;YES GSAMPLE REPERTS:
COUNT BLANK WD ICE ¢« NO REPLICATES :
THO PHASE ¢ NO GROC :YES CYCLE REPEATS :

LR e

SCINTILLATOR LIGUIE LUMER: WO LOW SANPLE RET:
LOW LEVEL NO HALF LIFE CORRECTION DRTE:

ISOTORE 1: 3H XERROR: ©.22 FACTOR:1.Q80@ BHG. SUB:
ISOTOPE 23 14C XERROR: 2,00 FACTOR::.2023 PKG. SUB:

BRCHGROUND QUENCH CURVE: GFf COLOR GUENCH CORRECTION:

] I 1 cuee O &P -k . 5an an

23 MAR 20l

£3 MAR 2000 @7:44

PRINTER s 810
RS232 : 510
nona

aff

a7 136




-"_'—" -*"'”"- I - = - "-“'_""_1‘-7 _-_{-' ‘- - - . - - - - - - _

13 #%-3
16 #2-4

LN n g e
A

e B e

0ol L Ln Lo
i

3H 14C

CPM  %ERROR CPM  %ERROR
23,90 41,79 12,02 57.74
16,80 5b.22 11.99 &8.30
18. 88 47,14 14,80 53,43
16,0 50,02 19,00 5154
13.28 55.47 13.89 55.47
19.08 45.88 14,03 53.45
16,62 47.14 6,92 8165
16,02 52,00 11,82 £0.20
17.8¢ 48,51 12,00 55,47
17,98 48,51 o4, 02 49,82
12,8 57.74 le.ed 57.7%
2l 43.64 17,89 48.51
£3.90 41,70 36,09 33.33
1B 47,14 15,99 Si.E4
13.83 33,47 .02 7559
19.80 45.84 12.08 Si.74
12.88 57.7% 21,08 43.64
19.8¢ 45.88 12,00 57.74
14,0¢ 53,45 1.oe €3.2
18,89 47.14 11,00 68,30
19,00 45,68 18,92 47,14
13.00 45.88 15,99 51,64
o8.08 37.80 9.08 &6.E7
19,02 45.88 9.02 E6.67
19.00 45,88 14,09 53.45
le.98 57,74 14,83 53.45
£3.02 41,78 14,98 53.45
16,99 52,99 12,99 63.25
12,89 57,74 14,28 53.45
o688 3922 10,84 &3.25
2D.80 44,72 13.88 55.47
c1.88 43,64 7.89 75.99
18.82 47.14 21,00 43,64
2109 43,64 12,08 57.74

3H
DPH

39.08
b2l
26,33
24,18
19,7
30.41
3226
25,89
c6. 88
21.53
17,64
32,69
27.60
27,86
21,98
31,20
13,26
31,39
22.19
29,87
28, 46
3014
58,53
32,56
3.77
16.79
36,28
b 46
16,78
46,93
2N
3099
2308
35,29

140
OPY

15.60
14,39
18,35
19,71
17,93
18,33

?. ?a
14,38
1.2
31,65
15,77
22,28
47.55
13,67

.12
15,66
ens
15.67
14,42
14,35
23,69
19.67
11,53
11,66
18,35
18,45
18.26
13.05
18,45
12.89
16.98

8.98
21,66
15,63

3H 14C
EFF-1 EFF-2 EFF-1 EFF-2
5.3 @61 18,72 75,40
.76 A6 1874 733
L84 D60 1873 75.35
5188 0.61 1873 75.36
51,39 0.8 1873 75.4
SL19 860 18.72 75.37
51,33 Q.61 18.73 75.42
SL40 B.61 18.73 75.41
51,38 .60 18.72 75.40
5143 Q.61 18,73 75.4f
51,26 0.60 18.73 75.39
51,43 .61 18.73 75.42
51,86 .61 18.73 75.35
31,33 Q.61 18,73 75.4l
51,28 .61 18.73 75.40
51,50 Q.60 18.73 75.42
51,29 Q.61 18.73 75.39
5119 Q.60 18.73 75,37
58,91 Q.60 18.73 75.33
51,26 .60 18.73 75.39
51,19 861 1872 75.37
S0.81 B.E1 1872 75.32
SLih 260 18.73 75.37
L6 B.60 1873 75.44
50.58 .61 {8.74 75.23
.89 Q.6 1872 T5.33
SLi4 Q6L 1872 75.37
123 Q.61 18,73 75.38
50.98 Q.61 18.73 75.34
5122 D61 18,77 75.33
50,33 .61 18.73 75.42
50.85 .61 1872 75.3
SLAT Q6L 1873 75.3
51,3 0.61 18,72 75.42

RATIO LUMEX ELAPSED
%

b e s [
L Tn ce oo
(u H} Do
M — T

L. 116
L6339
4,192
1. 891
1.579
0, 689
1,119
1,467
2,589
1,416
2. 414
1,993
2. 478
2. 923
.339
.aez
D4
522
382
792
L.&77
2.918
2,83
2.927
9,309
3.572
f.929
4,228
2,906
2,252

[ O SR

i N b s ik A e 55
R T R e e e

._.
o e
(e B S R = I o ]

M =J &

=
5

1!

o

PO b
. e

P e e s e (V) D e [ P bk e e e
. -

«ob

N el O L =i 1D
el =J [ W0 LN T

Ln s s
:..J..m-.aﬁﬁ

54

.38

39
i

.83

2

s

45

1

28
.3l
.48
.78
4
By
.23

e

3

.04
.69
.35

TIHE

1.51

304

4,39

£, 1@

1,64

9.17
198,72
12.26
13.81
15,24
16,49
18.42
28,09
21. 64
ci el
Eh. T4
26,31
21.84
2%.41
0.9
32.51
3 Q4
33,61
3T 14
18.81
4@, 24
4191
43, 44
45.81
4k, 56
48.12
49,66
5t.2t
52.76




	Acronyms and Abbreviations
	Definitions
	1 0 Introduction
	1.1 Scope and Purpose
	Laboratory Location and Description
	1.3 Operational History
	1.4 Report Organization
	Nahire and Extent of Contamination
	2.1 Sources
	Contaminants of C- nncern
	Areas of Potential Concern

	Summary of Previous Investigative Work
	Summary of Remedial Actions
	2.4 Final Status Survey
	2.4.1 Objectives
	Defining Survey Units and Survey Design
	2.4.3 Establishing Release Criteria
	Total Activity (Direct Measurements)
	Removable Activity (Wipe Samples)

	2.4.4 Quality ControYQuality Assurance
	Decision Errors and Number of Data Points
	2.4.6 Instrumentation
	2.4.6.1 Field Instruments
	2.4.6.2 Laboratory Instruments

	Quality Checks
	Procedures
	2.4.8.1 Field Procedures
	2.4.8.2 Laboratory procedures


	2.5 Extent of Contamination
	Final Status Survey
	Data Assessment
	3.0 Dose Assessment
	3.1 Exposure Setting
	3.2 Exposure Pathways
	3.3 Sources of Exposure
	3.4 Quantification of Exposure

	4.0 Conclusions and Recommendations
	4.1 Conclusions
	4.3 Final Status Determination




	5.0 References
	PM
	4w2.pdf
	Starting the Automatic Count
	Conducting Count Single Rack
	Default Parameters

	Program
	Auto DPM
	Auto DPM Calibration

	Counting With Auto DPM
	Multl-Task
	Interrupt Count in Multi-Task

	Interrupt Data
	Multi-Task

	Multi-Task
	Multi-Task

	CPM % of Reference
	Xtal SL CPM % of Reference

	Reference
	Screen Displayed During Automatic Count
	Count Single Rack Menu
	Typical Printout from Count Slngle Rack
	User Program Selection Menu
	Single Rack

	Typical Printout from Count Single Rack
	The Mufti-Task Menu
	The Interrupt Menu
	Count

	Summary User Program fn Intermpt
	Access Stored Interrupt Data Menu
	Data

	Typical Printout of Interrupt Results
	Multi-Task
	New Isotope Setup Menu Ln Multi-Task
	Select Another Isatope Menu in Multi-Task
	Loading Sequence for SL % of Reference
	Reference



	4w4.pdf
	1> 1.0 Scope
	D.l.l Purpose
	D 1.2 Applicability
	D.2.0 Responsibilities

	D.2.1 Sample Coordinator
	D.2.2 Survey/Sampling Technician

	D.3.0 Equipment and Materials
	D.4.0 Prerequisites
	D.5.0 Instructions
	Survey Unit Reference Grid System Preparation
	D.5.2 Scan Surveys
	Determining Systematic Sample Points
	D.5.4 Direct Measurement Surveys
	D.5.5 Wipe Surveys
	Quality Control Measurements/Samples
	D.5.7 Waste Management
	Documentation of Surveys and Smear Samples




