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1.0

Glossary of Terms, Acronyms, and Abbreviations

ALARA Acronym for “As Low as Reasonably Achievable”
BKGD As used on the report to indicate background radiation levels
CNA C.N. Associates, Inc.

CcPM Counts per Minute

DBA Doing Business As

DCGLy, Derived Concentration Guideline

DPM Disintegrations per Minute

DPT Decommissioning Planning Team

DQO Data Quality Objectives

FSS Final Status Survey

FSSR Final Status Survey Report

HSA Historical Site Assessment

MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual
MDC Minimum Detectable Concentration

ND Non-detectable

NPP Nuclear Power Plants

RAM Radioactive Material

RAML Radioactive Material License

ROCs Radionuclides of Concern

RSO Radiation Safety Officer

VSP Visual Sample Plan
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2.0 Executive Summary
A Decommissioning Planning Team (DPT) consisting of Company staff and a third-party consultant,
CN Associates, Inc. (CNA), was formed to complete decommissioning of the current facility located
at 30 Gando Drive, New Haven, Connecticut. The operations that are currently conducted at this
facility are being transferred to another location. Timken Motor and Crane Services, DBA Schulz
Electric, LLC is licensed to perform decontamination and repair/refurbishment of slightly
contaminated electric motors from Nuclear Power Plants (NPPs).

CNA was retained to plan, conduct, and document a Historical Site Assessment (HSA) and
radiological Final Status Survey (FSS) for the purposes of complying with the regulatory criteria for
unrestricted release of the facility.

The DPT relied upon the NUREG-1575, Multi-Agency Radiation Survey and Site investigation Manual
(MARSSIM) and NUREG-1757, Volume 1, Consolidated Decommissioning Guidance, to develop the
FSS and this Final Status Survey Report (FSSR). In addition, the guidance provided in Remediation
Stondards for Radionuclide Contamination in Connecticut was referenced in the performance of the
ALARA analysis required by 10 CFR 20.

3.0 Purpose and Scope
The purpose and scope of this report is to provide the documentation that is required in accordance
with 10 CFR20.1402, Radiological Criteria for Unrestricted Use, specifically:

A site will be considered acceptable for unrestricted use if the residual radioactivity that is
distinguishable from background radiation results in a TEDE to an average member of the critical
group that does not exceed 25 mrem (0.25 mSv) per year, including that from groundwater
sources of drinking water, and the residual radioactivity has been reduced to levels that are as
low as reasonably achievable (ALARA). Determination of the levels which are ALARA must take
into account consideration of any detriments, such as deaths from transportation accidents,
expected to potentially result from decontamination and waste disposal.

To document meeting the above criteria, NUREG 1757 requires the following information to be
submitted in a Final Status Survey Report (FSSR):
e An overview of the resuits of the Final Status Survey (FSS) (Section 11.0).

e Adiscussion of any changes that were made in the FSS from what was proposed in the
decommissioning plan or other prior submittals. (There were no changes in the
decommissioning plan or other documents submitted).
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A description of the method by which the number of samples was determined for each
survey unit (See Section 9.3.2)

A summary of the values used to determine the number of samples (See Section 7.0 and
9.3.2)

The survey results for each survey unit include: (See Attachments 15.4.1 to 15.4.8)
o The number of samples taken for the survey unit.

o A description of the survey unit, including (a) a map or drawing of the survey unit
showing the reference system and random start systematic sample locations for
Class 1 and 2 survey units and random locations shown for Class 3 survey units and
reference areas, and (b) a discussion of remedial actions and unique features.

o The measured sample concentrations in units that are comparable to the DCGL.
o The statistical evaluation of the measured concentrations.

o Judgmental and miscellaneous sample data sets reported separately from those
samples collected for performing the statistical evaluation.

o Adiscussion of anomalous data, including any areas of eievated direct radiation
detected during scanning that exceeded the investigation level or measurement
locations in excess of DCGLw ; and

o A statement that a given survey unit satisfied the DCGLw and the elevated
measurement comparison if any sample points exceeded the DCGLw.

A description of any changes in initial survey unit assumptions relative to the extent of
residual radioactivity (e.g., material not accounted for during site characterization). (There
were no changes in the assumptions).

A description of how ALARA practices were employed to achieve final activity levels (See
Section 12)

If a survey unit fails, a description of the investigation conducted to ascertain the reason for
the failure and a discussion of the impact that the failure has on the conclusion that the
facility is ready for final radiological surveys and that it satisfies the release criteria. (None
of the survey units failed the FSS).

If a survey unit fails, a discussion of the impact that the reason for the failure has on other
survey unit information. (None of the survey units failed the FSS).
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4.0
4.1

4.2

5.0

Property
Name
Timken Motor and Crane Services, DBA Schulz Electric, LLC.

Location

30 Gando Drive
New Haven CT, 06513

Summary of Historical Site Assessment (HSA)

An HSA was completed at the site on July 23, 2021 (Reference 14.5). The purpose of the HSA was to
accomplish the following:

e The HSA identifies the types, forms, and quantities of radionuclide(s) that might contribute

to any residual radioactivity at the site to determine if:

1. The facility is impacted and requires immediate action to reduce risks to human health
and the environment.

2. The facility is impacted and requires further study to arrive at the best possible
classification; or

3. The facility is not impacted, and no further action is needed because little to no residual
radioactivity remains at the site.

e The HSA provides the foundation for conducting an informed evaluation of the facility in
preparation for conducting decommissioning and the FSS to demaonstrate compliance with
NRC Regulations in 10 CFR 20.1402, Radiological Criteria for Unrestricted Use.

The following conclusions were reached from the HSA:

Potential, likely, or known sources of RAM and radioactive contamination have been
identified based upon the information contained in historical records and Scoping Surveys.
The extent of radioactive materials has been identified and located in a small, contaminated
area within the restricted area and that there was no radioactive material identified in any of
the unrestricted areas of the facility. (See Figure 1)

No areas of the site require immediate action to reduce the threat to human health and
safety. The results of routine surveys and characterization surveys did not reveal any areas of
elevated radiation in the facility that pose a threat to personnel involved in final site
decommissioning activities.

The likelihood of contaminant migration has been carefully and thoreughly assessed. There
are no suspected impacts to the environment. Work activities invalved small quantities of RAM
that were contained within the restricted area and there was no evidence of migration of
contamination to any areas outside of the restricted area. There was an authorized release
pathway of radionuclides to sanitary sewerage, but the practice of the site was to only release

Page 11 of 238




Final Status Survey Report

Timken Motor and Crane Services DBA Schulz Electric, LLC
30 Gando Drive, New Haven CT

Revision 0 Dated January 25, 2022

6.0

water that had no detectable activity to the sanitary sewer. In any case, this specific storm drain
discharge will be sampled as part of the FSS. There is no suspected contamination to be present
in the storm drain based on the past practices at the site. Gamma Isotopic analysis will be
performed at the discharge (See Section 10)

The need for future scoping and characterization surveys has been determined. Surveys of the
facility to identify any areas containing elevated levels of radiation have been sufficient to
identify the impacted and non-impacted areas. No additional surveys are required. The HSA
determined the radionuclides of concern (see Section 6.0) and established the release criteria
consistent with the guidelines in NUREG-1757.

The results of the HSA indicate facility is consistent with Group 2 Decommissioning
requirements in accordance with NUREG-1757. The results of the HSA indicate that the
radiological condition of the facility is consistent with Group 2 Decommissioning and
decommissioning work at the facility will not require a decommissioning plan as the areas will
be remediated with common cleaning and decontamination methods.

The need for additional work to reduce radiation at the site to levels that are as low as
reasonably achievable (ALARA} has been effectively determined. There exists no residual
contamination at greater than the NUREG 1757 screening criteria and the evaluation will be
based upon Connecticut State guidance and is included in Section 12.

An initial classification of unimpacted and potentially impacted portions of the site as Class 1,
2, or 3 Areas (or a combination thereof) as defined in MARSSIM has been made. Results of the
HSA support the classification of the site into unimpacted and potentially impacted areas. For
completing FSS, potentially impacted areas of the facility are discussed in Section 6 of this
report.

Findings and Background Information

Figure 1illustrates the historical layout where radioactive materials were used at the site. The
area was disassembled and decontaminated, and all material was removed from the site prior to
performance of the FSS. This section will describe the historical use of radioactive materials at
30 Gando Drive.
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6.1

Figure 1 - Gando Restricted Area
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History of Radioactive Material Use
The primary activities performed at the site included the receipt and decontamination of
contaminated motors from NPPs. The motors were received outside of the restricted area
and surveys were performed. The motors are then moved into the building in the restricted
area where additional surveys were performed. The motors are
decontaminated using one of two methods — water blasting or grit
blasting.

= T

Figure 2 - Pressure Washer

The primary method of decontamination was pressure washing
with high pressure water (See Figure 2). Any item needing
decontamination is placed in the contaminated area shown in
Figure 1. The water is collected in a decontamination pad. The
decontamination pad is a stainless-steel berm that collects all the
water from decontamination. The water is then disposed of via a
water evaporation system. There was a total of 30 to 40 motors
that needed to be decontaminated on an annual basis.

Figure 3 - Sand Blast Unit

In the case of more aggressive decontamination, a self-contained
sand blast cabinet is available (See Figure 3). The system is a self-
contained unit and all sand blast grit used is collected in the
cabinet. The unit also includes a separate HEPA filter to filter the
exhaust of the unit. This method of decontamination is used
approximately 3 to 4 times per year and the grit is disposed of as
radioactive waste.
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The primary method to address the water collected in motor decontamination is by
evaporation. The system is shown in Figure 4. The system consists of an electric water
evaporator, a tank to collect the wastewater from decontamination, and the distillate tank.
Once enough water is collected, the evaporation is started to reduce the inventory of
wastewater from decontamination. The distillate water is sampled and sent to an offsite
company for analysis of radioactive material and disposed of in accordance with 10 CFR 20
and the requirements contained in the radiation protection program (Reference 14.6).

Figure 4 - Water Evaporation System

6.2

6.3

Current Use of Radioactive Materials

There is no current use of licensed radioactive material at the site. As part of the
preparation to relocate to 110 Commerce Street, the restricted area equipment was
disassembled, surveyed, and loaded into containers to facilitate the move. The restricted
area was decontaminated using simple cleaning techniques. Once the license amendment
was received for Commerce Street, the containers were transferred to the new facility. The
only material onsite at the time of the FSS will be exempt check sources used to perform
instrumentation response checks during the survey.

Beta/Gamma Radionuclides

The primary beta/gamma emitting radionuclides are those associated with the operation of
a nuclear power plant. As part of the HSA and the characterization survey, several smears
were sent for offsite, independent analysis. Based upon the absence of detectable alpha
contamination (both total and removable), analyses included gamma isotopic and tritium
analyses. The results are provided in Table 1.
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Table 1- isotopic Analysis of Wipes from 30 Gando Drive Contaminated Area

Sample ID Isotopic Results
(Reported as dpm/100 cm?)

Sb 125 Cs-137 Co-58 Co-60 Co-57 Tritium Mn-54 Nb-94
DC-13 27.3 384 13.6 444 ND 2664 ND ND
Smear
DC-15 ND 41.7 ND 24.4 ND 1534 ND ND
Smear
DC18 ND 60.8 ND 6.5 ND 149.6 ND ND
Smear
DC19 159.8 76.6 ND 2886 4.6 21,955 21.2 20.4
Smear

The primary surveys to be performed at the site will be a non-isotopic specific gross beta
survey. The screening criteria in Figure 5 for Co-60 will provide the basis for the release limit
at the site for the gross beta surveys on building surfaces. Based on these results in Table 1
and the criteria in Figure 5, it was concluded that the most limiting radionuclide at the site

was Co-60.

Figure 5 —NUREG-1757 Building Surface Screening Criteria
APPENDIN B

Table 8.1 Acceptable License Termination Screening Valuas of Common
Ragionuctides for Building-Surtace Conmmlnatlon

Radionuclide Symb;:l Acceptable Screening Levels® for
) Fovestricted Release (dpm100 cm’)
 Hydrogen-3 (Tritivny H 120000000
Carbon-14 e 3700000
Sodium-23 “Na 9500
Selfir-35 Hs 13500000
Chloring-36 *1 500000
Manginese-54 "Mn 32000
© Tren3S e 1500000
Cobalt-6 “Co 7100
Nickel-63 N 1800000
Stronti-90 3y £700
Tecmetism-39 e 1300000
Todine-120 e 4 ) - 35090
Cestmn-137 i Hey 23000
fridwm- 192 Fp 74009

[

2 Scvexng Jevels sre based on the sasgpton & that the ﬁu‘bmn“m:r‘:h: cuefice sontaomnatoon is equal
2201 Fet paues whien the Bacton of 4 «hgaumrn el say
am&-*mm&n! prscem of st and Gerefore the

fevels showd be derress ’bufacmnﬂo Almum‘el) u.e:shmg:&qeuﬁ:dmmh
Facsug el b mw\eg‘wﬂm:éyemm
100 pesverd uge), w3y a.:sﬂmm-:pmﬁ;wmd.mgbmﬂ Yer:

g sstie {dpre per 100 Squase centmetert f lwmﬂ Dae 35 epivalent 1o

0 OIPMW u?o:u?: 0 um?f:f Bynf, nzxi:;hd’:.h valuedy ) 6745{:: rbening
valoes tepeeseat aoface ndridial sadhommuclides that vonld be décted o comopliznce with the
ﬁ‘SmS—'rt’Sm*’t m‘esm:ud‘eieandmzlm mw(‘-?. 26,1403, For sadionuciides im a musyore, the
“turn of fuenans” e applies, see Par 20, Appeshe B, X
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6.4

During the FSS, there are several planned volumetric samples that will be obtained of the
restricted area cement, the RAM storage area asphalt, and soil at the storm water discharge.
Based upon the isotopic analysis performed, the following chart illustrates the screening
criteria that will be used as the release criteria to evaluate the sample results.

Figure 6 — NUREG-1757 Soil Screening Criteria

Table B.2 Screening Values (pCifg) of Common Radiontclides for Soil Surface
Contamination Leveals {continued)

Radionuclide Symbol Surface Soil Screening Vahtes®
Thorium-228 Th 4.7E-00
Thorium-228 + C* 2Th=C 47E=00
Thomum-230 Th IS E+-00
Thorium-230+C #Th-C 6.0 E-01
Thorum-252 BTh- 1L1E00
Thorium-232+C Wh-C 1.1 E+00
Protactinivm-231 Bipy 3.0E-01
Protactinium-231+C Bpa+C 3.0E01L
Uranium-234 Wy 13501
Uranium-235 il SOE0
Uranivar235<C II+C 2.9E-01
Uranium-238 By 14 E=1
Uraniuny:238~ C W~ C 5.0,E-01
Plutoniiim-23§ Bpy 25E+00
Plutonioa-239 py 23E+00
Plutonium-241 bt 72 E=1
Americium-241 Sam 21E=00°
Curiym-242 *Cm L6E=02
Curium-243 HCm 32F+00

Theze values reprezent surficaz! surfsce zofl concenbatiors of individual radiozuchdes thar would be deemed i

compliancs with the 2% mrenvy ‘0 £ inSviy) unrestricted release dose kimitin 10 CEFR. 201440, For mdionachides

£ 2 mixhire, the “sum of fractions” nile applies: see Part 20, Appendix B; Note 4,

Notes:

a Screening valves ara i umts of {pCi'zy equivalext to 25 myem'y (0.25 mSyvir). Te convert for pCi'z to unins
of beequerel per kilozram (Bg'kg), divide e2ch valuaby 0.027. Thess valnes wera derived wang DandD
zereening methodology QVUREGCR-5512. Volume 3). They were derived based on celection of tha 90th
percenitle of tha outpnt dose distibution for sack specific radionuclide (or radiaruclide with the specific daciy
cham) Bekavion) puameters were cet 3t the mean of the distribution of the azcumed cnitieal group. The
mhetsbolic parameters were zet 2t “Sandard Man” or 3t the mean of the dizedbution for an averageman.

b “Plug Chain (+) ~ mdiczes 2 vahie for 3 ne.:enuwde wth its decay. progeny present m eqmﬁbum The
ﬂhmmmmmhouafmpm i ide, bit acconnt for fom iplate chain of
progeny in egnilibrium with the parent ;adiomuclide Gs'L'R_G'CK 5512 Vohmes 1,2 u:d 3.

Alpha Radionuclides

As determined through the review of historical information and the characterization surveys
performed at the site as a function of the HSA, there were no indications of alpha
contamination present above the established minimum detectable activities (MDA). Based
upon the fact that site historical surveys and characterization surveys did not identify alpha
contamination above minimum detectable activity (MDA), and to determine the potential
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radionuclides of concern, a documentation review was conducted to determine the typical
alpha radionuclides present (Figure 7).

Figure 7- Principle Transuranic Nuclides in Spent Fuel

Principal Transuranic Nuclides in Spent Fuel

Nuctide Hag:;ﬁﬁ Decay Mode @1yr e 1eyr
Pu-238 88 Alpha ' 18% 38%
PirZdsizeo | 24181 Alpha 6% 14%
Am241 432 Alpha 2% 30%:
Cm-242 0.45 alpha; feeds Pu-238 2% _ 9%
Cm-243/244 18 alpha, feeds Pu-246 12% 18%
TOTAL 100% 100%
Pu-241 144 | beta feeds:Ami-241 | 924%ofalpha | 1390% of alpha

Reference: Light Water Reactor Nuclear Fugl Cycle. CRC s, 1981

Table 2 presents the primary alpha emitting radionuclides of concern from Figure 7. The
DCGL was determined using the default settings for surfaces in NRC decommissioning
computer code DandD for the radicnuclides listed below.

Table 2 - Alpha Building Surface Release Criteria

Radionuclide | Calculateddosefrom |  DCGL ratioed to 25 mrem—

1dpm/100 cm? (mrem) dpm/100cm?

Pu-238 o - — o8 .

Pu-239 0.9 28

Am-241 0.9 28

Cm-244 0.5 50

Source Term at 1 year from Figure 7 0.3 83

Source Term at 10 years from Figure 7 0.8 7 31

6.5 ROCs and Release Criteria

Based on a review of the radioactive material license, the history of sources used at the facility,
and the history of operations at the facility, the surveys will be conducted as non-radionuclide
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specific, primarily to detect gross beta and alpha radiations. The following screening DCGLy
values based upon the guidelines in NUREG 1757 and calculated in Table 2 will be used to
evaluate if radiological conditions meet the acceptable release criteria to demonstrate
compliance to the NRC release criteria in 10 CFR 20.1402. The gross beta release criteria is
based on Co-60, and the gross alpha release criteria is based on the 10 year alpha source term
from a typically nuclear power plant.

Table 3 - Release Criteria for Unrestricted Release at 30 Gando Drive

RAdStioAEEsE Suis T i R
| (dpm/100cm?)
Gross Beta 7000
Gross Alpha 31
6.6 Area Classification Definitions

The facility will be classified into the foilowing areas based upon the criteria and definitions
discussed in the MARSSIM manual:

¢ Non-impacted Areas — are areas that have no reasonable potential for residual
contamination

e Class 1 Areas — are impacted areas that prior to remediation may have concentrations of
residual radioactivity that exceed the DCGLw. Areas that have, or had prior to remediation, a
potential for radioactive contamination (based on site operating history) or known
contamination (based on previous radiation surveys) above the DCGLW. Examples of Class 1
areas include:

o 1) site areas previously subjected to remedial actions,

o 2) locations where leaks or spills are known to have occurred,

o 3) former burial or disposal sites,

o 4)waste storage sites, and

o 5)areas with contaminants in discrete solid pieces of material and high specific
activity

e (Class 2 Areas — Areas that have, or had prior to remediation, a potential for radioactive
contamination or known contamination, but are not expected to exceed the DCGLw. To
justify changing the classification from Class 1 to Class 2, there should be measurement data
that provides a high degree of confidence that no individual measurement would exceed the
DCGLw. Other justifications for reclassifying an area as Class 2 may be appropriate, based on
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6.7

6.8

site-specific considerations. Examples of areas that might be classified as Class 2 for the FSS
include:
o 1) locations where radioactive materials were present in an unsealed form,
o 2) potentially contaminated transport routes,
o 3)areas downwind from stack release points,
o 4) upper walls and ceilings of buildings or rooms subjected to airborne radioactivity,
5) areas handling low concentrations of radioactive materials, and
o 6} areas on the perimeter of former contamination control areas are impacted areas
where concentrations of residual activity that exceed the DCGLw are not expected.

e (lass 3 Areas - Any impacted areas that are not expected to contain any residual
radioactivity or are expected to contain levels of residual radioactivity at a small fraction of
the DCGLw, based on site operating history and previous radiation surveys. Examples of
areas that might be classified as Class 3 include buffer zones around Class 1 or Class 2 areas,
and areas with very low potential for residual contamination but insufficient information to
justify a non-impacted classification or impacted areas that have a low probability of
containing areas with residual radioactivity.

Impacted Areas
Areas of the site classified as impacted areas are identified in Figure 8. The specific area
classifications will be discussed in Section 9.1.4.
Figure 8 — Impacted Areas

impacted Areas

Col Winding
=

Channg Ase Winding Aren
Facen
| e HghBay Ex.

Non - Impacted Areas

Based on the history of the site and the scoping surveys conducted by CN, the remaining areas,
including the walls above 8 and the ceilings will be considered non-impacted areas. Surveys will
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7.0

P |

be conducted as part of the FSS, however, on any remaining equipment and support structures.
Separate judgmental survey units will be established to perform and document these surveys.

Data Quality Objectives

When data are being used to select between two alternative conditions (e.g., compliance or
non-compliance with a standard), the Data Quality Objectives (DQO) process is a recommended
systematic planning tool. DQOs are qualitative and quantitative statements and are designed to
clarify the study objective, define the performance criteria, define the appropriate type of data
needed, and specify tolerable probabilities of decision-making errors. Project-specific DQOs
were developed using the seven-step DQO Process.

Step 1 — State the Problem
Problem Statement: Develop the FSS to ensure that the radiological conditions of the site are
assessed to support release of the site for unrestricted use and subsequent submittal of a
license amendment to remove the 30 Gando Drive location from the radioactive material license
(RML).

Planning Team: The team will consist of the representatives from the company and the
consulting firm retained to conduct the FSS. The following are the key personnel involved:

Representatives of Schulz Electric:

e Mr. Stephen Cross, RSO

e Mr. Charies (Bill) Eldredge

e  Mr. Richard Chrzanowski
Representatives of CN:

e Mr. Ron Cardarelli, Principal of CN
s Mr. Willie Harris, CHP, Senior Director, Radiation Protection

Conceptual Model (CM) of potential Hazard: The conceptual model (CM) that describes the
potential hazard to be addressed is the potential for residual contamination from the
decontamination of motors that were received from Nuclear Power Plants.
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7.4

Step 2 — Identify the Goal of the Study/Decision

This step will identify the primary study question to be addressed. Using the study question,
a decision statement will be developed.

Primary Study Question

Do the impacted areas of the facility contain mean levels of residual contamination that
exceed the NRC criteria for unrestricted use of the facility, thereby requiring additional
remedial decommissioning work prior to release of the site?

Decision Statement

Determine whether the radioactive contamination levels in the impacted areas exceed NRC
release criteria.

Step 3 — Identify the Information Inputs

The third step of the DQO Process determines the types and sources of information needed
to resolve the decision statement; whether new data collection is necessary; the
information basis the planning team will need for establishing appropriate analysis
approaches and performance or acceptance criteria; and whether appropriate sampling and
analysis methodology exists to properly measure environmental characteristics for
addressing the problem.

Identifying the Information Inputs and Source of Data

Inputs to the decision will consist of historical documents summarized in the HSA. This
information defined the impacted and non-impacted areas, the ROCs, and release criteria.
Based on this information, additional radiological surveys will be conducted using the
guidance in MARSSIM to collect the final radiological conditions at the site.

Determination of the Action Level

The criteria or action level will utilize the radiological screening criteria from NUREG-1757,
Vol 1, Appendix B for beta contamination. A generic screening criterion using the NRC
developed computer code DandD will be used to establish the alpha contamination
screening criteria. These values were discussed in Section 6.

Step 4 — Define the Boundaries of the Study

Step 4 of the process identifies the target population of interest and specifies the temporal
and spatial feature(s) pertinent for decision making.
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7.5

Sample Population

The sample population will consist of samples obtained in the impacted areas. The number
of samples and methodology will be determined using the guidance contained in NUREG-
1575, MARSSIM manual.

Special and Temporal Boundaries

Temporal boundaries for the study are defined by the period of use of radiological materials
at the site. Spatial boundaries are defined by the locations of historical radiological materials
storage, use or known or suspected release.

If there is reasonable potential, or conclusive evidence, that an area was potentially
impacted (i.e., contaminated) by site activities involving the use, storage, or release of
licensed radioactive materials in the building, then that area was considered potentially
radiologically impacted.

Step 5 — Develop the Analytic Approach

Step 5 of the DQO Process develops an analytic approach to guide how to analyze the study
results and draw conclusions from the data. This will entail specifying the appropriate
parameters, development of a working action level, and generate an “if Then...Else”
decision rule.

Specify the Acton Level

The screening criteria of NUREG-1757, Vol 1, Appendix B will be utilized as the action level
for decision making for beta/gamma contamination, and alpha contamination will use
screening criteria derived using the NRC program DandD and the default settings.

Specify the Decision Rules

Based on the survey requirements located in the MARSSIM manual, there will be two
primary types of surveys conducted, a scan survey and a static/fixed point survey (See
Section 9.0). Table 4 describes the decision rules developed to analyze the survey results.
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Table 4 - Decision Criteria

If Then Else
Scan surveys indicate the potential Flag the area for Consider the area to have passed this
presence of alpha or beta/gamma additional surveys screening criteria
radioactivity at greater than the and/or sampling

investigational threshold

2 If analysis of smears indicates the Frlggit’he area for Consider the area to have [:;assed the
potential for removable alpha or investigation and/or | release criteria
beta/gamma contamination greater | remediation
than 10 percent of the applicable
release limit

3 Fixed-point static measurements Flag the area for Consider the area to have passed this
indicate the potential for total alpha | investigation and/or | release criteria
activity exceed the release criteria remediation

7.6 Step 6 — Specify the Performance or Acceptance Criteria

Step 6 will specify the decision rule as a statistical hypothesis test, examine the
consequences of making incorrect decisions from the test and define the acceptable limits
on making errors.

Hypothesis

The planning team followed the recommend guidelines in MARSSIM and various statistical
programs, such as Visual Sampling Plan to establish the Null Hypothesis {Ho) and the
alternate hypothesis (H,). The null hypothesis is that the site is radiologically contaminated
and the alternative if the null hypothesis is rejected, is, the site is radiologically
uncontaminated. The Hypotheses are stated below:

Ho: true mean of radiological contamination at the site is greater than the screening
criteria indicating the site is radiologically contaminated

Hg: true mean of the radiological contamination at the site is less than the screening
criteria indicating the site is NOT radiologically contaminated

Decision Errors

e Type | Decision Errors occur when the null hypothesis is rejected, but true. In this
case survey and sampling results would be used to conclude that no residual
contamination exists above release criteria, when in fact it does. The decision error
was set at 0.05.
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e Type ll Decision Errors occur when the null hypothesis is accepted, but false. In this
case, survey and sampling results would be used to conclude that residual
contamination exists at levels above release criteria, when in fact it does not. The
decision error was set at 0.05.

Step 7 — Develop the Detailed Plan for Obtaining Data

The goal of Step 7 is to develop a resource-effective design for collecting and measuring
environmental samples, or for generating other types of information needed to address
your problem

Selecting the Design
Section 9 will discuss the FSS design specifications. The FSS will be performed using the
guidelines from NUREG-1575. The procedure used in the field is included as Appendix 15.5.

8.0 Disposition of Sources and Radioactive Materials

8.1

8.2

Sealed Sources
At the time of the FSS, except for exempt sealed sources used to perform instrument source
checks, all sources were transferred to the 110 Commerce Street location.

Radioactive Materials
At the time of the FSS, all radioactive materials were removed from the site.

FSS design followed the general process illustrated in MARSSIM and shown in Figure 9. The first
several steps of the process have been discussed in previous sections of the report. The next
steps in the process in accordance with Figure 9 are to establish the survey units, determine
background levels, number of sample points, and instrumentation. The next sections of the
report discuss these steps.
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9.1

Figure 9 - MARSSIM Survey Design Flowchart
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Survey Units

Table 5 from MARSSIM states the recommend area for the survey units for both structures and
land areas. This table was used as a guideline to develop the survey units listed in section 9.1.4
and shown in Figure 10.

Table 5 - Recommended Survey Areas for Various Class Survey Units
- = —

A L [ Ssurveyarea _
Up to 100 m? (1076 ft?)
Land Areas Up to 2000 m?
Structures 100 to 1000 m?(1076 to 10764 ft?)
Land Areas 2000 to 10,000 m?
Structures No Limit
Land Areas No Limit
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9.1.1 Class 1 Areas

Based upon document reviews, history of the facility and the characterization survey, there
was one Class 1 area identified in the facility (See Table 6). The Class 1 area encompasses
the floor of the contaminated area established in the restricted area that was used to
perform decontamination of motors and the immediate floor area outside of the
contaminated area (Note: this is referred to as the Decon Area). While there were no
indications of areas expected to exceed the established DCGLy, it was conservatively
decided to treat this as a Class 1 area.

9.1.2 Class 2

Based upon document reviews, history of the facility and the characterization survey, there
were Five (5) Class 2 areas identified in the facility (See Table 6). These areas encompassed
the walls of the old decon area up to 8 feet, the floor of the restricted area outside of the
decon room, and the old RP office area.

The walls up to 8 feet and the outside material storage area met the criteria for a Class 3
survey unit. The DPT made the conservative decision to treat these areas as a Class 2 survey
area.

9.1.3 Class 3

There were no Class 3 survey units. Based upon the existing data, a lack of historical
airborne radioactivity events, and the characterization surveys, the team determined that
the walls above 8 feet and the ceiling were non-impacted areas. Based upon the facility
design, the team determined the most likely locations for residual contamination would be
the remaining service equipment, such as the crane and crane tracks. As a result, survey
units 7 and 8 were developed as judgmental surveys for these specific locations.

9.1.4 Survey Unit Listings

Table 6 - List of Survey Units for FSS

Survey | Description | Class | Approximate Area
A S iy S i ) | (Square feet)
1 Decon area floor 1 990
2 Decon area walls (up to 8 feet) 2 990
3 Inside Restricted area Floor (excluding the old 2 840

office area)
4 Inside Restricted area wall (up to 8') 2 900
5 Office Area 2 450
6 Outside material storages 2 1840
7 Frames, pipes, and other obstructions on the wall NA NA
8 Remaining Equipment and ventilation pipes NA NA
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Figure 10 - Gando Street Survey Unit Classification Map

Material Storage areas
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9.2 General Requirements

The following survey general requirements were considered in the develop of the FSS design
regarding percentage of surface scans to be performed and surface activity measurements to be

performed:

Class 1 100% Number of data 100% Number of data points
points from statistical from statistical tests
tests {
Class 2 10 to 100% (10 to Number of data 10 to 100% Number of data points
50% for upper walls | points from statistical systematic and from statistical tests
and ceilings) tests judgmental
systematic and
Judgmental
Class 3 NA — No Class 3 Areas | NA —No Class 3 Areas NA - No Class 3 NA — No Class 3 Areas
Areas
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9.3

Sample Requirements
The FSS to be conducted for the site will consist of scan surveys and fixed-point/static surveys as
described below.

9.3.1 Scan Surveys

As described in MARSSIM, the objective of a scan survey is to identify any locations within the
survey unit that are indicative of elevated activity that exceeds the pre-established investigation
level. If any elevated indications are found, the area is marked, and further investigation is
performed. During the survey design, the scan percentages stated in Table 2 will be
implemented for the Class 1 and Class 2 areas. The scan percentage for a Class 2 Area is 10 to
100%. After a detailed review of the results of the scoping surveys contained within the HSA,
the minimum scan percentage for a Class 2 Area will be approximately 50% percent of the floors
and approximately 25 to 50% of the walls up to 8 feet. The specific instruments used for the
scan surveys are discussed in Section 9.4.

During the performance of scan surveys on the floor, the data recording feature of the
instrument will be used during the survey. The results will be recorded in approximately 2
secend intervals. During performance of the wall surveys, the technicians will record the range
of readings in gross counts per minute on the survey data sheet that they observe for each pass
made with the instrument. Any elevated readings will be indicated on the survey map and a
bias sample will be obtained at this point. See the specific survey unit results for a discussion of
the survey results and the recorded values from the survey.

9.3.2 Fixed Point/Static Surveys

9.3.2.1 Number of Samples
The statistical analysis that will be conservatively used is the MARSSIM Sign Test. The nhumber of
sample/surface measurement locations to be obtained was determined in accordance with
MARSSIM Table 5.5. The following parameters were used in determination of number of
measurement points for the FSS:

e alpha and beta errors of 0.05

e aconservative value for the relative shift of 1.2 was determined for planning the
sample locations prior to the site visit

e Based on this value, the number of points to be considered per survey area was 23 (See
Figure 11).
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As a final check, the number of required survey points based upon actual data was calculated to
validate the conservative assumptions. These values are reported in Appendices 15.4 for each
survey unit and were calculated to be approximately 14 samples.

Figure 11 - MARSSIM Table 5.5
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0.3.2.2 Measurements Performed
At each fixed-point/static survey location, the following specific analysis was conducted:

e Atwo-minute sample count for alpha and beta total contamination with a hand-held
dual probe detector. The gross counts were recorded on the survey data sheet to
minimize in field calculational and transcription errors.

e A 100 cm? disc smear was obtained for removable surface contamination counted with a
Ludlum 3030. The smears were counted for 5 minutes to meet the MDA for the alpha
analysis.

e An “on-contact” reading was obtained for beta radiation by taking an open window-
closed window reading with an lon chamber. The difference between the open window
and closed window readings were recorded on the data sheet.

2,

2 poe Surmavyd Seams

hoi=i
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e An “on-contact” and one-meter reading dose rate measurement was obtained for
external gamma radiation

The instruments used for each of these surveys is discussed in Section 9.4 of this report.

9.4 Instruments

Table 8 summarizes the instruments that were used during the FSS. Calibration certificates are
included as Appendix 15.2.

Table 8- Instruments Used forFSS

1 3 |

! = _ ey Sl o e 20N | B Ju|[[SITN) S S RN

Ludlum 3002/FM3 25020397 Floor cart used to
perform alpha and
beta scans

Ludium 2221/44-10 335853 09/23/2022 3”x3” Nal{Tl) used

in the performance
of gamma walkover
surveys

Ludlum 2360/43-93 319914 08/04/2022 Fixed Point
measurements and
wall scan surveys
for alpha and beta
contamination

Ludlum 2360/43-93 329121 02/24/2022 Fixed Point
measurements and
wall scan surveys
for alpha and beta
cantamination

Thermo Fisher RO20 12301 11/27/2021 Beta Dose rate
Scientific measurements
Ludlum 19 300696 08/31/2022 Gamma KR dose
rate measurements
Ludlum 3030 312329 01/05/2022 Bench Counter
used to count alpha
and beta
Removable

contamination
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The Model 3002 is a durable, lightweight instrument designed for alpha and beta radiation
survey with an external detector. It features a large, easy-to-read LCD screen and audible
alarms and is controlled using a simple five-button interface. Three modes of operation are
available — RATE, MAX, and COUNT — which can be selected by pressing the MODE button.
Measurements can be collected in cps, cpm, Bq, or dpm units. Pressing the a-f button switches
between alpha, beta, or alpha and beta measurements. When enabled with the eptional Lumic
Data Logger Kit (see Options), data can be logged in any of the operational modes using the LOG
button on the handle. Up to 1000 data points can be stored internally.

The Model 3002/FM Series Alpha-Beta Floor Monitors allow a user to quickly survey large areas
for alpha-beta contamination. They combine the dependable Model 3002 Alpha-Beta Survey
Meter with two alpha-beta scintillation detectors in configurations ideal for floor monitoring.
The use of scintillation detectors creates an instrument that requires much less maintenance
than traditional gas flow proportional detectors. The active area of the probe is 1080 cm?,

The Ludlum Model 44-10 is a Nal(Tl) scintillator. The instrument is used for low-level, wide
energy gamma detection. The recommended energy range is 30 keV to 3.0 MeV.

The Ludlum 2360 General Purpose Data Logger - This instrument is an optimized Alpha-Beta
Ratemeter, Scaler, and Data Logger that offers a traditional analog readout supplemented with a
digital LCD for the scaler function. This meter supports many different externally connected
detectors. A front panel mounted three-way switch facilitates selecting alpha only, beta only, or
alpha plus beta. Other controls include a rotary switch for selecting any of the four-decade
ranges, battery test, and instrument shut-off; a switch for viewing the high voltage or resetting
the counts; an audio volume adjustment knob; a scaler count time selector rotary switch; and a
handie mounted push-button for logging and starting scaler count cycles.

The Ludlum model 2224-1 Alpha Beta Ratemeter — the instrument is similar in design and
operation as the previously described 2360 and functional equivalent for the purposes of this
survey effort.

The Ludlum 43-93 is a handheld probe having an active area of 100 cm?. it utilizes a ZnS(Ag)
detecting medium for alpha radiation and a plastic scintillator detecting medium adhered
behind the ZnS{Ag) surface for beta-gamma radiation.

The Model 19 is a highly sensitive gamma microR meter employing an internally housed, 2.5 x
2.5 cm (1.0 x 1.0 in.) Nal detector. The measuring range is 0 to 5000 uR/hr. The cast aluminum
instrument housing with a separate battery compartment and accompanying metal handle offer
an industrial robustness and quality that promote long lasting protection and instrument life.
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The R0O-20 is a portable air ionization chamber instrument used to detect beta, gamma, and X-
radiation. The instrument features five linear ranges of operation to measure exposure from
background to 50 R/h full scale.

The Ludlum 3030 is an integrated sample counting system using a lockable tray to hold
47millimeter (mm)-diameter disc smears in a shielded cavity to minimize background
interference. The system uses a ZnS(Ag) scintillating medium for the measurement of alpha
radiation adhered to a plastic scintillating medium for the measurement of beta-gamma
radiation.

0.5 Background Radiation Determination
An area that was non-impacted in the facility immediately outside of the restricted area was
selected to perform the background radiation level determination. These values were used
in the MDA caiculations for the various instruments used to conduct the FSS and for
determination of threshold trigger points during the scan surveys.

9.6 Instrument Statistics
Minimum counting times for background determinatiens and counting times for
measurement of total and removable activity were chosen to provide a minimum detectable
concentration (MDC) that meets the acceptance criteria specified in Section 4.1. MARSSIM
equations relative to building surfaces have been modified to convert to units of

dpm/100cm?.
Equation 1- Scan MDC Equation
: 60
d b ()
MDCSCD.TL = A
Vp Eror 100cm?
Where:

d’ = index of sensitivity from MARSSIM Table 6.5 — value used was 1.38
bi = background counts see Table 6

i =scan interval - 2 seconds

p = surveyor efficiency — MARSSIM guidance -0.5

Eror = total efficiency of system (instrument and surface)

A = detector probe area (1080 sq. cm)
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Static measurement minimum detectable activities (MDAs) are determined in units of dpm/100cm?
using the equation derived by Strom and Stansbury (1992) ?, as shown in Equation 2.

Equation 2- Static Measure MDA Equation

ts .
DA 343.29 {Rbts(l-lt—b) o

ts€ Ap

Where:
Rs = background count rate per minute
t: = sample count time in minutes
ts = background count time in minutes
e = efficiency
Ao = detector probe area 100 sq cm

Table 9 lists the calculated MDA results for the various instruments used in the performance of the FSS.

Table 9- instrument MDCs

Measurement Detector Scan Rate Background Total MDA
Type Model No. (inches/second) Or pm)and count | Efficiency (dpm)/100 cm?
Count Time time {%6)
Floor Scans Beta 3002/FM3 3”; Observation interval 2 470 10.9 195
seconds
Floor Scans Alpha 3002/FM3 3”: Observation interval 2 18 9.3 145
seconds
Wall Scans — Beta 43-93 1"/sec 229 15 786
Wall Scans — Alpha 43-93 1"/sec 0.7 15 47
Fixed Point - Beta 43-93 2 minutes 229/30 15 342
minutes
Fixed Point - Alpha 43-93 2 minutes 0.8/30 15 24
minutes
Smear Count - 3030 5 Minutes 29.3/30 334 27.6
Beta minutes
Smear Count - 3030 5 Minutes 0.1/30 29.8 3.7
Alpha minutes

1 Strom, DJ., and P.S. Stansbury. "Minimum Detectable Activity When Background Is Counted Longer Than the Sample," Health
Physics 63(3):360-1. September 1992.
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Quality Control

9.7.1 Calibration

Survey instrumentation used for FSS was calibrated and maintained in accordance with the
manufacturer’'s recommendations for each instrument. At a minimum, instruments were
calibrated annually, unless the manufacturer recommended a shorter calibration cycle.
Radioactive sources used for calibration were traceable to the National Institute of
Standards and Technology (NIST). The calibration records for the instruments used to
conduct the FSS are included as Appendix 15.2.

9.7.2 Sources

Instruments and detectors were calibrated for the radiation types and energies of interest at
the site. The calibration sources for the survey instruments typically employed were Tc-99,
Cs-137, and/or Co-60. In all cases, the surface efficiency as determined appropriate for the
weighted mean energy for each ROC regardless of the energy of the calibration source was
used. The daily response checks were performed with a Cs-137 and an Am-241 source (See
Appendix 15.3).

9.7.3 Response Checks

Instrument response checks were conducted twice daily to assure proper instrument
response. The acceptable response for field instrumentation was set at an instrument
reading within £20% of the check source value established during or after calibration.

The acceptable response for analytic instruments (e.g., the Ludlum 3030) was within +2
standard deviations of the mean.

9.7.4 Survey Procedure

The procedure developed for the FSS is attached as Appendix 15.5. The key elements of the
procedure included:

e Required instruments for the surveys.

e The required scan rates to ensure compliance with the required MDCs for the
surveys.

e Specific threshold values for the technicians to identify areas for additional
follow-up for scan and fixed-point surveys.

e Instruments source check requirements.

e Discussion of recording data in the field
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9.8 Calculation of Static Point Results

Technicians were instructed to record the gross counts (total counts) on the survey data sheets.
Equation 3, MARSSIM Equation 6-4, shown below was used to calculate the surface activity. The
results for each static point are included in Appendix 15.4.

Equation 3 - Basic Activity Calculation Equation

G_ G
dpm T, T,
27 A

100 cm (er) x o

Where:

Cs represents the total number of sample counts,
Tsrepresents the time for which the sample was counted,
Cp represents the total number of background counts, and
Tw represents the time for which background was counted

10.0  Offsite Analysis

During the FSS conducted at the site, there were a total of 15 samples that were sent to an
independent third-party laboratory for isotopic analysis. These samples sent offsite included
the following:

e Two (2) asphalt samples from the area outside the restricted area and the RAM storage
area

e Three (3) cement samples that were obtained from the restricted area floor, two of
which were from the previously posted contaminated area.

¢ Three (3) samples from the storm drain and discharge runoff from the storm drain
outside the restricted area

e Seven (7) smear samples that were obtained from inside the restricted area.

Table 10 summarizes the results and the actual analysis reports are included as Appendix 15.6.
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Table 10 - Summary of Offsite Isotopic Analysis Reports

Asphalt Bi-214 {.245), Pb-212 (0.276), Pb-21
{0.306), K-40 {4.0) Ra-226 (0.245), Ti-208
(0.08)
As-2 Asphalt ND ND ND NA Be-7 (0.478)%,Bi-214 (.217), Pb-212
(0.317),Pb-214 {0.503), K-40 (5.37) Ra-226
(0.217), TI-208 {0.08)
C-1 Cement 0.151 pCi/g MDA | MDA NA Bi-214 (.295), Pb-212 (0.312), Pb-214 (0.4),
1.3% of DCGL K-40 (6.08) Ra-226 (0.217}, Ra-226 {0.295),
Ra-228 (0.362), TI-208 (0.136) Ac-228
{0.362}
Cc-2 Cement 0.403 pCifg MDA | MDA NA Bi-214 (.397), Pb-212 (0.381), Pb-214
3.6% of DCGL (0.74), K-40 (7.24) Ra-226 {0.379), Ra-228
(0.307), TI-208 (0.072), Ac-228 (0/307
c-3 Cement MDA MDA MDA NA Bi-214 (.415), Pb-212 (0.464), Pb-214
(0.42), K-40 (7.21) Ra-226 (0.415), Ra-228
(0.514), TI-208 {0.093) Ac-208 (0.514
D-1 Dirt 0.202 pCi/g MDA MDA NA Be-7 (0.708Bi-212 (0.896), Bi-214 {.457),
1.8% of DCGL Pb-212 (0.785), Pb-214 (0.659), K-40 (9.09}
Ra-226 (0.457), Ra-228 (0.858) TI-208
{0.226)
D-2 Dirt 0.095 pCi/g MDA MDA NA Bi-212 (0.896), Bi-214 {.457), Pb-212
<1% of DCGL (0.785), Pb-214 (0.659), K-40 {9.09) Ra-226
(0.457), Ra-228 (0.858) TI-208 (0.226
SDR 0.0604 pCi/g MDA MDA NA Bi-212 (0.896), Bi-214 (.457}, Pb-212
<1% of DCGL {0.785}, Pb-214 {0.659), K-40 {9.09) Ra-226
{0.457), Ra-228 (0.858) T1-208 {0.226
W-12 Srear MDA MDA MDA MDA MDA
W-1-16 Smear MDA MDA MDA MDA MDA
W-1-20 Smear 2.38 pCiffilter? MDA MDA MDA MDA
5.2 dpm/108cm?
W-1-30 Smear 64.5 pCi/filter MDA | 7.06 pCiffilter 0.7 pCiffiiter MDA
143 dpm/100cm?# 15.6 dpm/100cm? | 1.5 dpm/100cm?
w-2-3 Smear 50.5 pCi/filter MDA | 11 pCiffilter MDA MDA
112 dpm/100cm? 24.4 dpm/100cm?
w-7-14 Smear 43.5 pCiffilter MDA | 4.88 pCiffilter MDA MDA
96.6 dpm/100cm? 10.8 dpm/100cm?
w-7-30 135 pCi/filter MDA | 5.18 pCiffiiter 0.5 pCiffilter MDA
299 dpm/100cm? 11.5 dpm/100cm? | 1.1 dpm/100cm?
Notes:

i Beryllium-7 is a natural cosmogenic radionuclide produced in the upper atmosphere by cosmic ray spalfation of nitrogen and oxygen
2 Ag used in the table filter is used the same as smear. On the GEL report the values are reported as activity per filter.

The following conclusions were drawn from a review of the offsite laboratory results:

e Qutside Samples -

o Low levels of Cs-137 were detected in the samples that were taken in the
asphalt and the storm drain runoff. All the results were significantly less than
the screening criteria of 11 pCi/g with the highest reported value at 0.202 pCi/g
which is 1.8% of the release criteria. This value is consistent with background
levels of cesium because of fallout.
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o All other isotopes identified in the sample were attributed to natural radioactive
material.
¢ Inside cement samples
o Low levels of Cs-137 were detected in the cement. The highest report value was
0.403 pCi/g in the decontamination area. This value is significantly less than the
screening criteria of 11 pCi/g.
o The other reported isotopes were consistent with those attributed to natural
background radiation.
¢ Wipe/Smear Results
o Allresults in the report from the lab were significantly less than the release
criteria of 700 dpm/100 cm?.2

11.0  Final Status Survey Results
All survey units PASSED the requirements of the FSS. Table 11 summarizes the results for the
survey units. The detailed results for each of the survey units is in Appendix 15.4. The foliowing
is @ summary of the results:

e Survey Units 1 to 6 data were evaluated using the computer program - Visual Sample
Plan. The survey units were evaluated against the DCGLy. All survey units passed the
screening criteria.

e Survey Units 7 and 8 were evaluated against the release criteria for equipment and
materials.

e Alpha Total Contamination: There were a total of 6 cut of 291 fixed/total alpha
contamination measurements obtained that were greater than MDA. These were all
located in the outside areas on the asphalt with the highest reported value being 36
dpm/100 cm?. Based on the location, the material, and the third-party laboratory
analysis, these results were attributed to natural background. The results were
evaluated in VSP and using the Sign Statistical test, the survey unit passed the FSS.

e Beta Total Contamination: There were a total of 9 out of 291 fixed/total beta
contamination measurements that were greater than MDA. There were NO results
that were greater than the unrestricted use release criteria. The highest measured
value was 6227 dpm/100cm? that was decontaminated to 2840 dpm/100cm?.

e Removable Alpha Contamination: NO removable contamination results that were
greater than MDA.

e Beta Removable Contamination: There were a total of 5 wipes measurements that
indicated a value greater than MDA. All values greater than MDA were less than the

2 The value was derived from the screening criteria in that the value for removable contamination should not
exceed 10 percent of 7000 dpm/100 cm?
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required release criteria. One area was identified with a removable contamination
level of 340 dpm/100cm? , this area was decontaminated, and the follow-up survey
determined that the final activity was 34 dpm/100 cm?.

e Beta Dose Rates: NO beta dose rates were detected

e Gamma Dose Rates: NO gamma dose rates were detected that were distinguishable
from background.

Table 11 - Summary of Survey Unit Results

Total Contamination Removable Beta Gamma | Results
Contamination Dose
(dpm/100 cm?) —— (mR/hr)
(dpm/100 cm?)
Survey | Alpha | Beta/Gamma | Alpha Beta On - [On One
Unit contact Meter
contact
(Note 1)
1 MDA 370 MDA MDA ND BKGD BKGD | PASSED
2 MDA 586 MDA MDA ND BKGD | BKGD | PASSED
3 MDA MDA MDA MDA ND BKGD BKGD | PASSED
4 MDA 674 MDA MDA ND BKGD BKGD | PASSED
5 MDA MDA MDA MDA ND BKGD BKGD | PASSED
6 36 MDA MDA MDA ND BKGD | BKGD | PASSED
7 MDA 6227/2840 MDA 315/34 ND BKGD BKGD | PASSED
8 MDA MDA MDA MDA ND BKGD BKGD | PASSED

Notes:

e (1) Asused in this table, ND is used to indicate that the open window reading minus the closed window reading
was zero.

12.0 ALARA Analysis

As part of preparation for the final status survey and license termination, the site was cleaned
and all contaminated areas were decontaminated. The contaminated areas were
decontaminated, these areas were removed. The site used the NRC screening criteria, and as
such no site specific dose modeling is required.
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The ALARA screening analysis was performed using equation 15 from the criteria in reference
14.4. This equation provides a standard equation to evaluate the screening criteria to pre-
determine residual activity levels that are considered to be ALARA.

Equation 4 - Equation 15 Connecticut ALARA Analysis

c Costy ) r+ A
DCGL,, ($3,000(PD)(0.019)(F)(A) (1 - e~<r1>N)

Where:

$3000 Acceptable value for collective dose averted in dollars per person-Rem

F fraction of the residual radioactivity removed by the remediation action. F may be
considered to the removable fraction for the remediation action being evaluated.

0.019 annual dose to an average member of the critical group from residual radioactivity at
the Derived Concentration Guideline Level {DCGLy) concentration in Rem/yr.

C average concentration of residual radioactivity in the area being evaluated in units of
activity per unit area for buildings or activity per unit volume for soils

DCGLw derived concentration guideline equivalent to the average concentration of residual
radioactivity that would give a dose of 19 mRem/yr to the average member of the
critical group

A area being evaluated in square meters

Py Population density for the critical group scenario in people/m?

r monetary discount rate in units yr
radiological decay constant for the radionuclide in units yr?

N number of years over which the collective dose will be calculated

Based upon the results obtained during the final status survey, the following values will be used
conduct the ALARA evaluation for the residual contamination at the site:

F This value will be set at a value of 0.2. Based upon the previous actions taken, the
removal fraction is low and will require aggressive methods to remove the residual
contamination.

A The area with residual contamination is contained in small, localized area near the
frame support for the overhead crane. The area will be conservatively estimated at
10 m%.

Po  due to the isolated nature of the location, the value will be estimated at 0.05
person/m?,

r 0.025 based upon the Federal Discount rate

A 0.1315 yr? based upon Co-60

N 70 years

Cost The cost to remove the residual contamination will be estimated at $4,000 for
equipment rentals, labor costs, and disposal of waste.
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Equation 5 — ALARA Concentration Calculation

c ( $4,000 )( 0.025 + 0.1315

DCGL,, ~ \$3,000(0.05)(0.019)(0:2)(10) o) = 104

The analysis indicates that due to the isolated nature of the residual contamination, that a
value less than the DCGL,, will demonstrate compliance with the ALARA requirement.

13.0 Conclusions

In accordance 10 CFR20.1402, this report is submitted to present the results of the survey
conducted and to document the final radiological conditions of the Schulz Electric Facility
located at 30 Gando Drive. Based on the results, the conditions meet the requirements for
unrestricted release of the facility.
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Radioactive Material License
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NRG FORM 37¢

1.S. NUCLEAR REGULATORY COMMISSION

MATERIALS LICENSE

pac
Amendment Ma. 18

‘OF 3 PAGES

Pursuant to fhe Atornic Energy Act of 1954, as amiended, the Ene:gy Reorgamu‘aon Au uf 1974 (Public Law 93-438]. and Title 10, Code of Federal Regulations, Chapter |,

Parts 30, 34, 32, 33, 34, 85, 36, 37, 39, 40, 70 and 71, and in refance on

suthorizing thé lizénsee to réceive, acaulre,

5 and transtér b

made by the ficenseg, a license is héreby issued

. source, and specla! nudear material des(gnaled below; to use such wateﬂal for the purposefs)
and at the’ place(s) designated below; to dehver ar trav\sfer such matenel to pe.-sans aythorized to feceive it in

Partis). This

with the
licensa shall ba deamed to contaln the z_:qndunns spa'-lﬁed In Section 183 of the Atomic Energy Act of 1854, as amended and Is suhe::t to ali- apweable rules, regulations, and

orders of the Nuciear Regifatory C

now or

after in effect and to any conditions specified belcw, -

Licénsee

1. Timken Motor and Crane Services, LLC

2. 110 Commerce Street
East Haven, CT 06513

- Oclober 25, 2021
L83 R

I accordance with the letter dated 4,

Expiration Date: January 31, 2026

3, License No.: 06-31045-01 s 151 ¥
amended in ifs entirety to reaa.as:
follows:

5,

Docket No.: 030-36931
Reference No.:

6:  Byproduct. source, . Chemical angdor physical form 28 Maximumamaum ihat [lcahm 9. Aulhofizeduss
and/or epecial nuciear ¥4 &t any one i
materiai tmder thisicense

A Any bypreduct mateiial A
with Afomic Numbes §
through 56

B, Any Spedial Nuclear B.
Materdat

Contaiination

Contarmination ™

'5‘0’mxmmn
mll‘wnas fotal

B )450 rrumqrarm; pr:
" radionudive ang 45
grams m‘al

A Forihe pogsession, storage.
mamtenance repair, and’

amination of
aqulpment.
B. For the possession, storage,
maintenance; repair, and

mination of cont

equipmant,
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NRC FORM 3748 V.S NUCLEAR REGULATORY COMMISSION PAGE 2 OF 3 PAGES
License No.: 08-31045-01 Dacket or Reférence No.:
MATERIALS LICENSE : 030-35931
SUPPLEMENTARY SHEET Amendment No. 18

1.

12

13

CONDITIONS

Commerce Street, East Haven, Connechcut06512

P

. Licensed material shall be used or stored at the hcensee§ faeﬂmes Ioc.aled gt 30 Gando Drive, New Haven, Connecticul, and 110

Licensed material shall only be used by, or l,x_pdér ihe supervision of: Stephen M. Créséijphaﬂes W. Eldredge and Michael Pini.

The Radjation Safety Officer (RSO) for mis'mcens'eis..s_egpnen M. Cross.

§

Radicactive waste possessed under this Jicense shall‘se stored Ln acoordhnee_fmm the statéfTients, representalions, and procedures
included with the licensee's waste- smrage plan d&ecﬂbﬁdiﬂ the: applmtionﬂ ated .iuly 28, 2015 and the letter dated January 5, 2016.
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NRC FORM 3748 U5, NUGLEAR REGULATORY COMNISSION PAGE 3 OF 3 PAGES
License No.: 08-31045-01 Docket or Reference No.:

MATERIALS LICENSE I 030-36931
SUPPLEMENTARY SHEET Amendment No, 18

representations, and procedures.contained in the documqmﬁndhh"ﬁcavjy endosunas listed below. This:license condition applies only'to
those statements, representations, and pmcedures‘ﬂnai’a requlred to be sdbmrna‘d in accordance with the regulations. The U.S. Nuclear
Regulatory Commission's régulations shall goveﬁ;unless the siatements, representahons and procedures in the licénses's application and
correspondence impase on the licensee rqu;emems that are more restnchve than or’fn addition te the regulations,

A, Application dated July 28, 2015 (ML 52324243) A
B. Letter dated Januery 5, 2018 (Musdzng?)

14. Except.as specifically provided otherwise in this license, the licensee shall conduct its program in accordance with the statements,
C. Letter daled October 25, 2021 (ML2:|302A216)

FOR THE 14.S. NUCLEAR REGULATORY COMMISSION.
Digitally signed by Elizabeth.

Ehzabeth Ullrich viien

Date: Decembeér 8, 2021 Date: 2021.12.08 11:38:51-05'00'

Eﬁza.beth Ulirich
Region 1
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E “""""“’"g"”“‘"""' LUDLUM MEASUREMENTS INC.
l Scientific and Indastrint 501 Oak Stret
Tnévuments CERTIFICATE OF CALIBRATION PR,
Wt ‘ o Sweabwaler, TR 78356, U.S.A. : CER’ 01
Customer CN ASSOCIATES INC 'ORDER NO. 20396739/506483
Mfg. Ludium Maagurements. Inc. Modet 19 SertalNo.__ 35 L T &
MIg. Model = Serial No.
Cal. Do 31-Mar-21 Cal Bue Dale 31-Mar-22 Cal.interval ___ 1Year Heterface 202070
Chisck mark  [Vhpplies to applicable Instr. and/or detector AW mfy, spec. i 72 _'F RH__ 28 % Al 7120 _mmHg
{7} Newlnstumeéni  Instrument Received  [) Within Tolsr, +-10% g«l‘o-zo% [} Qut of Tol, [] Requiring Repait [} Other-See comments
[ Mechanical ck. 2 Metar Zeroed [ Background Subtract [}, Viput Sens, Linesrily
[ FIS Resp. ok i, Reset ck. ] Window Operation & Gsowropism
& Audio ck. {3 Atam Setling ck, 7 Batt ck.
{3 Calibrated In accordance with LMI SOP 14:8 [y Chiibrated in accardance with LML S0P 14.9
Instrument Voit Set 550 V. nputSens. ___ 30 mv Det Oper. _ v oat mv Eﬁl Ralia . = mv
G HV Readout {2 poins)  Refi/inst, 500 i S vV Ref/inst. 0 I B, YA v
COMMENTS:

Gmﬂlhﬂflﬁﬂﬂ' Mwmﬂmﬂhmlmhwrwwﬂmﬂwnwﬂmwhhﬂwlwrﬂo!mfmmm
0 - Ty

REFERENCE lNSTRUMENT REC'D INSTRUMENT

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING
~-$000 . S000pRAY ¥éct Hese
5000 1000pRMr . pl [2e & WY
800 A400uRMw= L ey  C DS
500 100uR/Mr e L J {ad
280 200iRMr=_ )72 tra e i 20¢ i )
__ 250 ) 100pR/Mr = s fep _fef
60 1334 cpm i A
50 %3¢ cpm fe fe
25 32cs cpm ¢ Y
25 925 copm F . L]
e Range(s} Cafibrated Efectronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
Digitsl  GAL. POINT RECEIVED METERREADING |, .,  CAL POINT RECEIVED METER READING
Reagowt O 8cale

TR e zonzy S PTG Ty SO T e £ - o g e

Fivpsles -’hul-n trehaisaey
pripaen an IDOVEG 47023 2677 (8]
L‘-‘mmamh@lnl Sisto of Teress Catbrafion Licemee N, LO-1963
mm—-q—n-—--umumu' .m.aw

or’ Ce-va7 N ] 059 [WAsice [] 228dcr []720 [J7se [ 1781 [J1431 [ |16 [ }16ss [ 1ea9 [ |101ecP [ ] 23242501
6717C0 smco Bm Dms‘a [Ora4r0 [ Ess2 [Jovz [} 218s0p [~ sa94 []5-105¢[] T10081 ] 710082 Nowwran Am2¢1 B8 [ | T80 Rozzs [} ysez
ES51

=} mphasm "t BetaSMN [ other __
B mS00EMN 188508 }[ Oscillosca [ Mullimeter SiN 71300492
e

Calbrator  WENDELL WILLIAMS 24/ fn /oL Ly V2% qu‘.,ﬁ Tifle__Calibrator ___ Dae _3/ %M )X
Qc'd By & NSy Title Final QC o Date N\ ;an 3

s coriificato shall not be-raprsgucid exsent in ful, vithoul the wiitlen Gpprevat of Ludiun Moasuramesas, ine T AU T Passed Dielectric (HEPoY and Gonifmuly Tast i
FORM C224 0410772020 Page _L

Oy EJ Failod: ..
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AR

Certificate of Calibration
Atlantic Nuclear Corp. / 100 Weymouth St Unit E Rockland MA 02370
Tel { 800) 878-9118 Fax{781) §78-3378

Customer CN Assacisles Orger No.  ANB4124
Mig.  Ludlum Mode} 2221 Serial No. 335853
Mfg. Alpha Spectra: Model" 1211213 Serial No, 052316K1

Cai. Date 08/23/2021 Cal Due Date 09/23/2022 Ca! interval 1 Year Meter face  Digital

Check mark applies (o applicable
instrument and/or detector IAW mfg spec Temp 741 RH 50  Altin.Hg 30.01

DNew Instrument . Inst. received Ewntmn toler #/- 10% D'l 0-20%D0ut cf'toI.DRequiring Repair Domar
Machanicai ¢k, v Meter zeroed v

FISRespck. « Reset.ck v
Audio ck. 4 Alarm settings ck. v Battck,
Instrument Voit V. input mV¥ Det
Set 600 sens 100 Oper =
Cominents:
INSTRUMENT REC'D "AS INSTRUMENT METER
RANGE/MULTIPLIER REFERENCE CAL. POINT  FOUND READING" READING
Digital 100 cpm 99 com 99 cpm
1 kcpm 1.005 cpm 1.005 cpm
10 kepm 9.853 cpm 9,953 cpm
100 kepm 99,475 cpm 99,475 cpm_
80O kepm 800,686 cpm B0D.686 cpm
300 pRihr 591,168 counis 591,168 counts
10 yR/hr Background 20,770 counts 20.770 counts

Probe Reads 21.6% Efficiency for NIST Truczable Soyrce Cs-137 S/N: BA-8905 on Contact

it Reference tnstruments and/or Sources; Cs-137 Gamma S/N

aipha sin [(eeta s [ M. 285 sN: 10184 Cs-137
klmsoo s 54678 [eammasn  MO-547 [mdt. 288 siN: 10391 Cs-137
Calibrated by: ¥ Date: 08/23/2021

Al Caliby are NIST traceable and liant with ANSUNCSL Z540-1-1984 and ANS! N323A-1987 with Atiantic Nuclear

procedures unless otherwise stated: Staté of Massachusetfs License number & 56-0477

Page 48 of 238




Final Status Survey Report

Timken Motor and Crane Services DBA Schulz Electric, LLC
30 Gando Drive, New Haven CT

Revision 0 Dated January 25, 2022

Certificate of Calibration
Atlantic Nuclear Corp. / 100 Weymouth St Unit E Rockland MA. 02370

Tel (800) 878-9118 Fax (781) 878-3378
Order No, AN83759

Customar CN Assoclates

Wifg. Ludlum Mode! 2360 Sarig) No, 319914
Mfg. Ludlum Mode! 43-83 Serial No. PR354535
Cal. Date 08/04/2021 Cal Due Date 08/04/2022 Calinterval 1 Year . Meterface Analog
Checkmamapphestoapplicab!e ) N —

instrurieni and/or detector IAW migspec Temp  73.0 RH 47 Al in.Hg 2885

[New Instrument Inst. received [ywithin toter+~10% [ 110-20%[ Jout of tol. JRequiring Repair [_Jother
Mechsnical ck. + Meterzeroed '

F/SRespck. Reset ck ¥
Audio ck. 4 Alarm settings ck, Battck v
Instrument Vot V. input mV Det
Set 725 sens 4(B)  Oper 116(a} ‘ -
Comments:
INSTRUMENT REC'D "AS- INSTRUMENT METER
RANGE/MULTIPLIER REFERENGE CAL. POINT _FOUND READING" READING
X1 100°cpm 100 cpm (100 cpm) 100 com (100 cpm)
x4 400 cpm 400 cpm (400 cprm) 400 cpm (400 cprri)
X10 _1 kepm 1 kepm (1,002 cpm) _ 1 kepm (1,002 cpm)
X106 4 kopm 4 kepm {4,013 cpm) 4 kepm @ 013 cpm)
%100 10 kepm 10 kepm {10,021 cpm) 10 kepm (10,021 cpm)
Xi00 40 kcpm 40 kepm (40,062 chrm) 40 képm (»40.062 cpm) :
X1000. 100 kepm 100 kepm (100,105 cpm) 100 kepm (100,105 cpm)
%1000, 400 kepm 400 keprn (400,747 cpm) 400 kepm (400,747 cpm)
Background Alphg 2cpm .2 cpm
Alpha+Beta 238.cpm 235 ¢pm
Beta 233 cpm 233 cpm

Probe Reads 19.1% Efficiency for NIST Traceable Source Tc-99 S/N: 1699-94
Probe Reads 20.2% Efficiency for NIST Traceable Sowrce Th-230 S/N: S§-36898

1id Réference Instruments and/or Sources: Cs-137 Gamma S/N

[Jaipha s SN [Imdi. 266 siN: 10184 Cs-137
klmsoosm 54679 [Oeammasn  mos4er [mdi 288 siN: 10391 Ce137
Calibrated by: Y Date: 21

All Calibrations are NIST traceabfe and compiiant with ANSYNCSL Z540-1-1994 and ANSI Nmﬂ 1897 with Atiantic Nuclesr
procediires unless atherwisa stated. State of Massachusetts Licenss number 8 360477
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— LUDLUM MEASUREMENTS, INC.
601 Dak 311&6!
!E! swfsmm-w GERTIFICATE OF CALIBRATION 5124 3 %
Swestwater, TX 72558, 1LLSA. 3

Custorier _CN ASSOCIATES ING. 'ORDER NO. zoaauanuamz

Nifg. Liséium Meastiremeits, iné: Model 2360 Seal No. 3

Mig. Lyglym Measurements, Inc. Wwisdsl 43-§71 SeriaiNo. PRIS 3913 _

Cal. Date 14-Jul-20 Gai Dus Data 1a-fula} Cal. interval 1Year Meterfoce - 202855
Clisckmark [Vipplies to applicable inatr, and/or detertor 1AW mig. spec. T. 72._°F RH 61 % Al 701.0 mim Hg

[ Mewlnstiurisnt  Instument Received  §Yj WRnin Tolar. +-10% [7]10-20% [T} OutofTal. [JRéquiing Repaii [7] Other-Sea comments

&4 Mechanical ck. @ Metar.Zerdnd [0 Background Subtmct 71 Inpist Sens. Linaarity

A FIS Resp.ck A Resatck. K2 Window Operation: 4 Geolropism

[ Alidio ck. [ Alarm Setilng cx. | ‘Bt ck. [ RS-232Pert OK

#]] Callbrated In accordance with LM BOP 14.8 [] Calibretad in aicondance wilh LML SO 14.9

Instrument VoltGel. 1850V
{f] Hv-Resdou (2points) ~ Refdinst. 500 /AT V Retanat, 1500 /WM v

Firmware Version:  JGo\sg- 3 (EEPROM Settings)
Algha Threshold:  Ghe  eay UserTime: @,
Beta Thieshold: WM o ) Alpha Alami:.

Beta Window: e my Beta Alarm;.

Oveiload  £\nge¥y ~ ‘A/B Algr: %
Instrument calibrated with ¢ W cabla. Model 2360 Date:  \bt ;u\\..ze

High valtage $et with deieclor MAJ\ Calibration Dale Dye:

COMMENTS:

"REFERENCE  INSTRUMENT RECD  INSTRUMENT

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING

*1000 400k com Mas Hoo

x1600 100k cpm \irs Jos

%100 4Dk cpm Lo Moo

X100 10K com \oc e

%10 4k com_ a3 Yoo

®10 1k cpm O e

x1 : 400°cprh Sas oo

x1 10C.cpm [Py oo

ALl Rengois) Callbrated Elsctronicatly
REFERENCE  INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
T METER READING CAL. FOINT RECEIVED METER READING

RECEIVED

i ISOAEDATIRS 217D
R0 of Tobars Dasration Licersa No. LO156%

=S AR5 £%
eraney instruments andfor Bources: Ce-137 ami[Josa [ 2irace [T mu:v 0
smm Es'mco m Dwm g [ ess2 [ ensz [].218800 [7] 634,

IZ Alpha SN Pu'zas.zaze. . 4 Beta SN TcHPNIEV, SIYS0:4016 1 Other

[ ms00 SN 280158 [ Dachioscops SN &Y Mutimeler.Sin 20870423

Callorator omisor N3G v _ Thie_Calibrator pate \. dvily-20

Qo' By M Trie_Final QG oste _ W4 T oALD

This cotiesss shal| net be raproduond xiapt in full Wit tre Wnltan pereya of Luitium Me: s aC sk ssad DIE ;

FORM C228 oa/1dnme Pogm ) & a B l Oy I {FNMM P e —l

Page 50 of 238




Final Status Survey Report

Timken Motor and Crane Services DBA Schulz Electric, LLC
30 Gando Drive, New Haven CT

Revision 0 Dated January 25, 2022

_ LUULUM MEASUREMEN TS, ING,
M Dosigrer ad Mttt 501 Ouk Sboet

Scianiific and ndu 335.235-5494
wwdedimagom mmw Sweetwaler, TX 78558, USA.

Berich Test Data For Detecior

Customer _CN ASSOCIATES INC ORDER NO.___ 20380877/495482

37- . PRALY: ] i . .
Detector ,____ 43-371 Serial No. PRA5AC\S S —— a 4

Counter 2360 serial No. S\ARRS Beta Input Sensitvity M mV
Count Tima _TMInute’ BetaWindow __ 3@  mV
Other Distance Source to Detector Fu (Tete
lsotops Ra23S tsotops. TS isolope _SENMAD
High Background Sze 135 dpodor 522223 Noem 29225 oM e
Vollage Alpha Beta Agha fo Aigha Bets Apha Bete
\¥35 5 ns o o b0 A B WAL & GGSS s 575
V5= | ¢ 3. ol Lo S R e o 5 Nhee | N3 (4,474 W
N5 1 A2 4139 \orz | 33 N2 39 ha VA b
%> | 23 WP [ Sofe | MM | 3on |60 | 293 |95\

[ Gas Proportional detecto caunt rata d d < 10% sRer 45 hour statio 1eat uslng 38" cable:
&) Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and eiphe/bata counter,

Signature W%%m Date AW . ;yﬂ:“ . Y

FORM CAH 0311472018
g ‘Q'd @ Serving The Nuclear Indystry Since 1952 a.
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Daugwwzmwac.mrer LUDLUM MEASUREMENTS, INC,
Shcftacnd frsil CERTIFICATE OF CALBRATION g8 tn ciee” R%
W com Sweblwatar, TX 79565, U.SA. ‘CE )
Customer _GMN ASSOCIATES INC ORDER NGO 20394230/504723.
Mig. Ludium Megst oo, Model 2360 seriol No:_3 2ANMKN
Mig: : Modet 4393 Seral No: QP\‘SQ-\AW
Cal. Date 24:Feh21 Cott Bue Oate 5P Cot. Intervel ___| Yaor __ Metsriace. 207855
Check mork [ apolies fo applicatle Insth, and/ci delector 1AW mig, soec. T ____ 74 °F RH I A 7075 mmHg
O Hewinstrument  Insirumeni Received ft‘ Within Toler. +10% {1 10-20% 1] Out oi Tol, [ Requidng Repolr [Tl ©ther-See camments
&4 Mechanicol gk, A meler Zéroed [} sdekground Subtraci {1 Inpul Sens. Lingarity
{4 Fi5Resp. ck A Reserck, M Window Cperafion i Geovroplsm
A Audlock. . T AlomSetling-ek. 4 sot.ck [0 Rrs-23zPott OK
E] Caliprated In aecordanice with (MISOP 148 (I Callbraled In occordance with LMISQP 149
Instrumient Volf Sed___ 723V
th v Readow (2points)  Retinst, ____son 7 Sd V Reffinst, 3500/ \ABy= v
Firmwore Veision: 3Bad - Wik {EEPROM Seﬂlhgs)
Alpha Tiveshald: 8oV User Time:
BetaTrreshold: %, 5 e Algha Alom; gﬁgﬁﬂj
Beta Windowr 3& !:\_‘i ’ ‘Beto Al
Ovenoad C\wee¥d ud ok 4 ‘AJB Alorm: g% g g% %w,
Instrument collbrited wilh & [y cotle Model 2360 Date: . Febe |
High volloge set with deteclor ©ibtennedtud Colibralion Dofe-Due: o4 Tiab-23
COMMENTS:

REFERENCE o INSTRUMENTREGD  INSTRUMENT

RANGE/MULTIPLIER CAL, POINT ’ "AS FOUND READING" METER READING

x1000 400k cpm 20 Yss

X1000 100k cpm A Ao

x100 _ADk gprm ] Hso

#100 10k com ASS N

x10) 4k com A0 Moo

x10 1kepm N o

x! ___40epm L\oa . B

X1 100 cpm \ao )

- ALL Rongals) Cofvated Electronlcally

REFERENCE i INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT IH_STRUMENT
CAL. POINT RECEIVED METER READING CAL, FOINT RECEIVED METER READING

Digilal . L
ReSowt __400keom. ‘éS.%‘:Llsn_ 45_3’3..521_ sclre

400 Lo [ Ean
Abcpm b N A\ \ e —_—
T
U T M ety T i clbane Pefors! Mdmw ”mk £oiotion (och)!
LWWMMMWNWMMIMWMM niiuta? o i 4] uvxo:
bosed on ih r! facton. 150AEC 'IMTIE:

mmmmmwamrwwvuw "’ Uing stoga fackor of ka2, S’uhdl-acnﬁsui‘e-llenoﬂa [T-215
2 e pc i) -

klnslmmeuﬂsqnd/a:omuamsz [Joss [ J2171cP [} 2281Cr E]m Dm s [1iiat [Jiets []ms []wns Chmsce [ )omrassi
Bsmco s71900 [Jevsss [Jooar? ['_']mlc [ esez [ iz [ zisece {J's3pe [J5-1050 L] nooss [ 190062 Mevlron Am24i Bs [ 7304 Ro2t ] Va2

5108 CSVER
4 Alphas/N PuR392928 [ BetaS/N._ TeY9:NI-EV,SV90:4014 {1 Ofrer
A" m 500 5/ 269158, [ Oscilloscape S/N I MullimeterS/N____ 20870423 ,
Caibrotor _Jeramy Thampson (o, Tile__Coilbrator Date QE -Tab-2y
Qcd sy m b, & e Tite _Final G Hecabh
T ol not a0 weed except in full, wihou! tho writien approvel of Ludivm A fnz, AT sl Possedbleleclﬁcmia?ou qndConﬂnuﬁyTesf
FORM CIZ5 D122/207 Foge__ Y ot 8 Oniy Feited:,
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LUDLUM MEASUREMENTS, INC.

P.0. BOX 810

Sweetwater, Texas 79568
Phone: {326} 235-5494

Fax: {325)236-4672
Website: ‘www.ludiums.com
€maik: salea@ludiums.com

W

Bil To:

ATLANTIC NUGLEAR
100WEYMOUTHST-E1
ROCKLAND, MA 023701145
LiSA

PACKING LIST

Qurdar A ip Bt

Page

| 20397747 | szemoz1

§

Packing No: 10096445

AR

0397747

Ship To:

C.N, ASSOCIATES

76 SUMMER STREET
2ND FL, KEVIN MYERS
MANCHESTER, MA 01944
Usa

BOO-876-5118 \ / 0
ANCZ@ATTNET
" CUSTOMER PO HUMBER YERMS S SHIF Vi EXWORKS o |
o AnesT? o . NET . FEGROUNDAcET | SWEETWATERTX |
ORDERED BY P _ | oroeroaTe | our orosrY 1. custames |
___ CAROL 808789118 L | 2o07par 3
QUANTITY BESCRIPTION ;
L | OL | BUE OATE | ORDERED | SHIPPED | | UnrT PART IDENTIFIER COMMENTS L ADDITIONAL INFO %
o1] 01 tool  vooln 4840373 M A00HEM3 10BIGM2 AB FLODR MON ' '
| ! i
i i
< ap Bateries |
1
i
| anmz) Q
oy :
[
i
13
t
I: H
i i
| ;
| | .
— ey e scmbeitierie —_——— e - e — - - L — ——— ~4
COMMENTS: )
—-—-‘—EN-—KW i CERTIFICATE OF COMPLIANCE
SIGNATURE REQUIRED. This is t6-cerdify thal all materials. paits spd ; .
ezt L Lall materials, paits, andrar pr
FEDX 818256221 4 b S b e o e

(D) Prddut is axpoft controiled for AT rensons under ECONAA 898,

Assuch; thess commogiilgs,
exporl from the United States
Administration requiations.
prohibited.

tachnalogy or sofiware-are aliglbie for
: gnly in accordancs with Export
Diversign conisary to U.S. law is:

manufaclurg of ariclos o this arder ata in accordance with the
fequiraments, appiicatile drawings srid apeaifications cailed fof gn the

purchase ordér leferancad abave.

Quality Assuranca
Richard Lewia

b
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Datsigner and Manufacturer LUBLUM MEASUREMENT§, ING,
[E] soniicomdatis  CERTFICATE OF CALBRATION it s : |
" ' > Sweetpater, TX 78566, U.SA. ¥ CER 4,01
Customer _C.N.ASSOCIATES P 23071747
Mig. Mode! M3, setiaiNo. 25020297
Mig: __me.Mesmamanu inc Mode! 432042

Cot. Daje. __ 23-lun-21 Cal Gue Date 23-Jun-23 Col.Interval___| Yeor _ Meterioce____CEM

Check miark (¥ opplles 16 appiicobie instr. andfor deisclor 1AW rifg spec. T 76 of RH______40 % Aff____7038 mmHg
@’ New Instrument  Inshiument Recelved [ WithinToler. +-10% [ 16-20% [ Oul ofTe). (] Requiing Repalr’ ] ciher-See commerits

[ Mechanicol ek, [] Meterzerosd Backgrourd Subtroct I3 input Sens. Unearfy
EfS Retp: ek Resst-ck. "Wirdow Operuﬁorl [ Gentioplsm
Audio ck. Alorm SeHing ck. Bath. ck, (Min:Yoll) 44 VoC
Collbraled in accordance with LM) SOP 14.8 [ Cofibraled in sccordonce wilh LMK S AL
Insfrumnenit Voll Sel 875 V Inpul Seny. Commant mV Det.Oper. 875 ¥ at Cormiment mY Dlu! Ratio = my
[ HV Readoul {2 polnts)  Refu/insl_______£00 iz v Ref.inst 1800 i___l&ay v

Alpha threshold = 120 aw

Alpha Window = disabled

gata threashold = 3.5 m¥

‘Bata window # 30 mv

Overload checked but not set.

"Scaler Readout” reflects & second count.
Yirmware: 25-¥11.1188

8Swe Attachments for all cther settings.

**Threanold values entered into instrument paramsters are different from actilal threshoid settings due to cible
langth. Calibrated with 3 sach ") meter” cables.=**

{5 cooiea Bimest for M §4-8 In wich ot of
L haxd}

RANGE REFERENCE INSTRUMENT  INSTRUMENT RANGE REFERENCE INSTRUMENT  INSTRUMENT
BULTPLER CAL PONT RECEIVED METER READING WULTIPLIER CAL POINT RECEIVED METER READING
Range(s) Callbrated Elecionically
unceran)y 1.5% O reaang, Game THeaKitg, Men T uncericinly, Wit TRSGNg, Coun ol v o i
ZE"FER:gI% INSTRUMENT INSTRUMENT "REEERENgE ‘)Ns?numew INSTRU‘IIVlEN'[
Digitey ©AL. POINY RECE\VED METER READING CAL POINT REGEIVED METER READING.
Ribdeyt B0OKecomy / . scater _?émggm, gDk
200K com I 2 200K com Zo-ak
—S8Kepm  __ §ul kgpe 80K com o k

are enxnswmmkaw«smnmcﬂ:rmw zmcr | Clzm Ul7ae [Jzer [y [rete 1696 mn- L]ssce zmpsz:
Bs‘n co Esmco Bm Omswr Clisae [less2 [Jeinz DmmDs-au FIst054. L3 ticosr []oi0082 NeusonAm24 8e [J1a  Ro22s [ ysaz

sies
& aipha s/ PUZ39 #4338 ™ Betasm TC99-#434/83 [ other
E{ msaosm__ng_.___ [ Gsclisscope S/ ™ Muttimeter s/
; ¢ Title ..CALIBRATOR Date 23 G -2|
Title __Final QC Date A A4 D
Thiv éeriicate shall nch bé reprodised excapt in full, Wihout | r i ot L M, s, Ine,
kg ey vogu_pét_ 2 L Amnsl chd Dielacirie:[HPat) mcmhﬁyw—l
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Ludlam Device Parameters

Product: Model 3002
Serial Number: 25020397
6/23/2021 @271 PM

Device

B0 5vics Raal Time Clock Mimutes,
_Devieemnmemoekmm

O S B I

¢ ;pesackllghtmholdﬂig_hmn()n TR et
 Devica Backlight T!:l\'eahold]-bgh TurnOFf ] 2
‘% eeAcﬁveDm:uem =

= ,..,,__..p___,__, - -::.“_"_'__’ll@&mﬁéﬁ“f I _—'“. ’5‘@%&% vl
_ DevxcelngBuﬂnn Q
i #2Device Andio All Channdl Activity

Devine Count Dlsplay Mode,

evice Rate Resst Butlon _
[v&%ﬁﬂ)mu Button Handle RateMap1
Device Birtton Hand]e RateMap2
*‘W@m Button Handle RateMapa_
Device Button Handls CntMap 1
i .}%«Muﬂuﬂo HandleCarMape

Device Button HandleCotMap 3

Log Eriabled ()

Device Calibration

N _DcvloeCalihratinanghVoItageRntc ) . &3067]5-06 ;
S8 Device Calibration High Voltage Offset R 5
v Devwe Calibrauon ngh Voltage Slope

SDicv:ce Cali‘bratiun Gtmnnel [1] Palse 'rhreshold
L PPE

Devxce Calibration Channel m o o

& ._v, &7

T Tokssasz
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Deteetar:

Device Calibration Channel |2f Pulse Window

Dmca ‘Calibration. Channel [1] Pulse Threshold
Rate

Devlee €Calibration Channel [1] Pulse Threshold
Slope )

D%ecte Calibration Channel [1] Pulse Threshold
Offset

Device Calibration. Channé} [1] Pulse Window
Rate

g{qﬁ(:e- Calibration Channel [<] Pulse Window
ope

Device Callbyation Channel [1] Pulse Window
Offset

Detector [1] Serial Number

Detector [x] High Voltage

Détector [x] Response Time

Detector {1] Overload

Détector [1] Operation Mode

Detector {1] Channel Display Mode

Detector [1] ‘Auto Response Rate

Detector [1] Couit Time-

?etector [} Unit 1 Rate Alpha Alarm Decimal
oint

Detector [x] Unit 1 Rate Alpha Alarm Range
Deteictor [1] Unit 1 Rate Alpha Alarm Value

PDetector! [1] Unit 1 Scaler Alpha Alarm Decimel
pint

Detector {1] Unit 1 Scdler Alpha Alarm Range

Detsctor [1] Unit i Scaler Alphs Alarm Value.
Detaetor [4] Unit Alphia Source Chanyiel

Dgtgcxbr [3] Unit 1 Raté Beta Alarm Dedimal

Deteckor[ﬂ Unit 1 Rate Beta Alarm Range
Détactor [1] Unit 1 Rate Beta Alarm Value
Detector [1] Unit 1 Sealer Beta Alarms Decimal

Detector[i] Unit 3 Scaler Bétn Alarm Range
Detector [1] Unit 1 Scaler Beta Alarm Value.
‘Detector [1] Unit Bera Source Chiannel
Detector [2] Unit1 Rate Unit Type

Detector [1] Unit 1 Rate Max Decimal Paint
Detector [1] Unit 1 Raty Mnx Rahge
Detéctor [1]- ‘Unit 1 RamMax Value
Detector [1] Unit 1 Réite Min Decirnal Point
Detector 1] Unit 1 Rate Min Range
Datector [1] Unit 1 Scaler Min Decimal Point
Detector [1] Unit 1 Scaler Min Range
Detector [1] Unit 1 Sealer Unit Type
Detector (1] Chiannel [1} Loss of Count Time
Detector {1] Channel (1] Pulse Threshold
Detector [3] Channel [ Pulse Window
Detector {1] Chaunel [1] Eﬂinicney 4pi
Detector [1] Channel (2] Loss of Count'Time
Detector [1] Channel [2] Pulse Threshold
Détector [1] Channel [2] Pulse Window
Detector [1] Channe} [2) Efficiency 4pi

-0.000310857
-0.00561167
0.6424346:
-0.000244669
0.00280584.
0.636605

-0.000433221

PRagiiz1 /AR 3 Pz 2
875
o
999
o

d O~ Q
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‘ I — PACKING LIS

LUDLUM MEASUREMENTS, INC. T T
.0, BOX 810 [(zoserzaz T geoRet | 1]
Hweelwater, Texas 79658 Packing No- 10008445
Phona: (325) 235.5494 &
g GO
Walisite: wwiy.ludlums.cam it
Emalt: sales@udhimscom T 20397747

Bill To: Ship To

ATLANTICNUCLEAR C.N. ASSOCIATES

100 WEYMOUTH $T-E1 6 SUMMER STREET

ﬁ_OCKLAND; MA 02370-1145 2ND FL, KEVIN MYERS

USA

MANCHESTER, MA 01844
usa

BOB-A76-6118 ANC2@ATTNET 2‘/ 2_

T customeRPONUMBER |  TERmS

Ty
ANS307TY NET 30 DAYS ‘ FE GROUND A
e Tt - CTTISOTTIUTLST L ASRSTT—s—semensem mommens
ORPERED BY SALES REPRESENTATIVE
CAROL 80.878.5118. ATUANTIC NUCLEARCORP. | 4/14202
QUANTITY DESCRIFTION
LN | UL | DUE DATE | ORDERED | SHIFPER | € | Uty PART IDENTIFIER COMMENTS ADDITIONAL INFO
01} 01 va  1.00|N A8-40323 M 3002/F M3 1680CHE AR FLOOR MON | PRAGN 2L
DHB-264-2 {PREN2L,
E
H ]
2 rmanuals ‘
(3
i ;
f |
!
i
|
|
- !
COMMENTS;
¥ e CERTIFICATE OF COMPLIANCE
SIGNATURE REQUIRED Thils is 1o Sertiy that a% matertals,
P i f L . pans, and/or procasses vsed (n th
FEDX §18258224 man%xfacmm of anllclé’s on this ordar are in a,ncxfrdm with the .
requirements, applicable drawings and spacticalions callad {of on the
(D} Product fs expont conbrolied far AT reasons under ECCN1A 989, purchase order refarenced above, .
A -such, these sommodities, technology or soffware ara aligible for Quality Assurance
expart from the United States anly in accatdarnice with Export Richard Lews
m}r:mlsgratm regulations. Diversion conlsiy 16 US. lawis
prahibited.
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Order #: 20397747

Chaunel(s)
Customer: C.N. ASSOCIATES Name Threshold Window
Deteetor: Detector: 1 Serial No.: p3qrize Beta. Imv 26 mV
Instrioment: Model 3002 Serial No.: 25020397 Alphs 100 mV 999 mV
BKG Time: 60
Distance: SURFACE Seutosla) )
Selected HV: 875 Name 1)) Activity Time Type
Date: 23 June, 2021 PU239 4338 397 kdpm 60 o
Notes: Y 3w TC99  636/83  227kdpm 60 ]
Siguatare: Lay Bolmg—
High | Background PU239: 4338 TC99: 636/83
Valtage a B a i Croi_;s ‘Efficiene’ o B Cross |Efficlenc
Talk y Talk y
800 2 114| 36,089 7,532 20.56%| 9.09% 2| 3,703 0.00%| 1.58%
825 Q 140| 54,133)  5,858| 10.56%| 13.64% 4|  9407| 0.04%| 4.08%
850 1 232| 65930| 5014 725%| 1661% 7| 16462] 0.04%| 7.15%
875 i 385| 73370| 4,850 6.09%| 18.48% 8| 24250| 0.03%| 10:51%
900 1 529| 79,080| 5,162| 5.86%| 19.92% 2| 30863 0.00%| 1336%
925 2 741| 82492| 6,513| 7.00%| 20.78% 4| 37,152| 0.01%| 16:04%

Poge Lof 3
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Order#: 20397747

Chsunel(s)
Customer: C.N, ASSOCIATES Natme Threshold Window
Detector: Dgtector’: 1 Sé‘rial No.: Aa9fat Beta ImV 26mV
Ins,frument: Model 3002 Serial No.: 25020397 Alpha 100 mV 999 mV
BKG Time: 60 ,
Distance: SURFACE Source(s)
Selected HV: 875 Name 1D Activity Time  Type
Date: 23 June, 2021 PU23% 4338 397 kdpm 60 (V)
Notes: y3-207- 2 TC99 636/83 227 kdpm 60 fi
Signature: . M.—— 7
High Bacliground PU239: 4338 TCY9: 636/83
Voltage a B o B Cross |Efficienc| « B | Cross |Efficienc
Talk y Talk Y
800 1 94| 36,363 7.495| 2035%| 9.16% 4 3,571  0.09%| 1.53%I
825 0 152| 53,968 5,785 1044%| 13.59% 3| 9,46 003%| 396%
850 0 288| 65971 4975 7.10%| 16.62% 1| 16097 0.01%| 6.96%
875 1 382| 74537 4899 6.06%| 1B77% 3| 23,595 0.01%| 1023%
900 2 535| 79,546| 5002 5.73%| 20.04% 5| 30418 001%| 13.16%
925 2 691 82377| 6,560 7.12%| 20.75% 5| 37,068 001%| 16.03%
Page 3 of .2
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Certificaté of Calibration
Atlaatic Nuclear Corp. / 100 Weymouth St Urit E Rockland MA 02370
Tel (B00) 878-9118 Fax (781) 878-3378

Customer CN Associates Order No:  AN82380
Mfg.  Ludium Modsl 3030 SeralNo. 312329
Mfg: ‘ Model Serial No.

Cal. Date 01/05/2021. Cal Due Date 01/05/2022 Cal interval 1 Year Moter face  Digital
Check mark applies: o applicable

instrument arid/or detector [AW migspec Temp 732 RH 32 Altin.Hg 29.74

[Tew nstrument Inst. recsived [within toler +/-10%  [J10-20%[ Jout of tol. JRequiring Repaié [ Jother
Mechanical ck. v Meter zeroed

FIS Resp ck. Reset ck
Audio ck. v Alarm seftings ck. Batt ck. &
Instrument Volt V. input mV Dst
Set 500 sens. Oper ] =
Comments:
. o ] INSTRUMENT REC'D"AS INST RUMENT METER
RANGE/MULTIPLIER REFERENCE CAL. POINT _ FOUND READING" READING
Source Serial Number Efficiency Efficlency
Pu-239 ‘3037 36,9% 36.9%
Th-230 S-36898 26.4% 26.4%
Te-89 1699-94 16.7% 15.7%.
Cs-137 BA-8805 31.9% 31.9%
Sr-80 D-712 23.2% 23.2%
C-14 1815-12-1 4.6% 4.8%

All vesults tuken with 0. CPM Alpha Buckground & Approximately 30~40 €PM Beta
Background observed

1# Reference Instruments. and/or Sources: Cs-137 Gamma S/IN
Claihasm [eetasm [IMdi. 28-5 s/N: 10184 Cs-137
[JmsoosiN s4679 [eammasin _mo-547 [ma. 288 sm: 10391 Cs-137

Callbrated by: & al 01/05

All Catthrations are NIST traceable and compiiant with ANSI/NCSL mmm and ANSH nsm.mrwlm Atlantic Nuclear
procadures unless otherwises slated. State of Mass tts Liconse # 560477
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A Certificate of Calibration
Atlantic Nuclear Corp. / 100 Weymouth St Unit E Rockland MA 02370
Tel {800)-§78-9118 Fax (781) 878-3378

Customer CN Assoclates . Order No, AN82198
Mfg. Thermo Sclentific  Model RO20 Serial No, 123014

Mfg. Model . ‘Serial No.

Cal.Date 11/27/20 Cal Due Date 11/27/21 _ Calinterval 1Year _ Meterface  Analog
Check mark applies to applicable

Instrumerit ahd/or detector IAW mfg spec Tempr 70 RH 62 Altin.Hg 30.08

[New tnstnurment Inst. received [within toler +/- 10 % [ 10-20%[ Jout of tol. JRequiring Repair [Jother
Mechanlcal ck. + Moterzeroed v

F/S Resp ck. Resetck.
Audlo ck. Alarm settings ck. Battck, v )
Instrument Voit V. input mV Det
Set Sens. .Oper =
Comments;
_ _ INSTRUMENT REC'D "AS INSTRUMENT METER
RANGEMULTIPLIER REFERENCE CAL. POINT FOUND READING" READING
5 mR/hr ‘mR/hr 1 mR/hr 1 mR/hr
5 mRfr 4 mR/hr 4 mR/hr 4 mR/hr
50 mR/hr 10 mR/hr 10 mR/hr 10 mR/hr
50 mR/hr 40 mRhr. 38 mRvhr 38 mR/r.
500 mR/Mhr 100 mR/hr 90 mR/r 80 mR/Mhr.
500 mR/hr 400 mR/hr 370 mR/hr 370 mR/hr
5R/hr 1 Rfbr 1 Ritr 1 Rfhr
G RMr 4 Ribr 4 Rr 4 Rikir
50 R/t 10 Rihr 10 Rihr 1G:R/r
50 Rihr 40 R/hr 40 Rihr A0 R/hr

_ s# Reference Instriments and/or Sources: Cs-137 Gamma S/N
Maipha sy [Claeta sim [x]ma1. 28-5 sM: 10184 Cs-137

[ Inso0siv 54679 [eammasmn _Mo-547 [xIMdl. 28-8 sm: 10397 Cs-137

Calibrated by: C s Date: 1727120

Al Callbrations are NIST tracenble and compliant with ANSUNCSL 2540-1-1894 and ANSI N223A-1997 with Atsntie Nuslaar
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15.3

Sealed Source Certificates
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YLASN 10 ‘D #BY 'Ze-uD-d

1380 Seaboard Industrial Blvd.

L i D TS Atlants, Georgia 30318

Eckert & Ziegler Tel d04-352-9677
Fax 404-352:2837

AnalytiCS www.ezag.com

CERTIFICATE OF CALIBRATION

Standard Reference Source.

SRS Number: 118377

Source Description: 45 mm Diameter Cloth Smear in Low Smooth Bottom Aluminum Planchet
Product Code: AM1-EAB-PLN

Customer: C.N. Associates Inc:

P.O: Number: Myers 08:17-2020, ltem 1

This standard radionuclide source was prepared gravimatrically from a master solition calibrated by Eckeit &
Ziegler Analytics (EZA) The master solution was calibrated by liquid scintillation counting. Radionuclide calibration
and purity were checked by germanium gamma-ray spectrometyy, liquid scintilation ¢ounting, and/or alpha
spectrametzy, as applicable, The nuclear decay rate and reference date for this source are g:ven below. EZA
maintains u-aceahxl.\ty to the' Natmna.l Institute of Standards and Technology (NIST) thiougha Measuramants
Assurancs Program as described in USNRC Regulatory Guide 4.18, Revision 2, July 2007, and comphance with ANSI
1N42.22-1995; "Traceability of Radicactive Sources to NIST."

Reference Date: 26-February-2021 _ 12:00 PM EST

Uncertainty Calibration
Isotope Half-Life, d Activity, Bq ny% g% U, % Method™*
Am-241 -1:B80E+05 1.888E+02 0.1 1.8 8.4 _4nis

*D‘nuarlah\ty- U Relative e:panded uncertainty, k= 2. See NIST Technical Note 1297 "Guidelines for Muati.ng
and Expressing the Uncertainty of NIST.Measurement Results.” #*Galibration Methoda: 471 LS - 47 Liquid Scintillation
Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC - lonization Chamber.

(Cextificaté continued on reverse side)

EZA Certificate Program Rev. 1, 01-FEB-2019 Page 10f2
Corpnrate Office Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlants, Georgla, 30318
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8RS Numbher: 118377

Comitaents:

Diaméter of active area: 41 mm

0.5 mg/cm® mylar cover. Handle carefully'to prevent scratching the mylar. No expiration date has been given for this source due to
the fragile nature of the mylar covering. This source should be carefully tested for leakage at least every six months. if leakage Is
detected this source should be disposed of by approved radicactive waste dispasal procedures.

Impurities:
a-impurities < 0.1%
y-impurities < 0.1%

This source was wipe tested in‘its inactive areas with leak test results < 185 Bq {5 nCi} of removable activity per 150 9978:1992,

Source Prepared by: %

A. Herron, Radiochemist

QC Approved by: 4"/ %—" Date: /4-F¥D-2/
I8 Lﬁu, Spectroscopist

EZA Certificate Program Rev. 1, 01-FEB-2012 Page 2 of 2
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¥} AON 100 ‘ADYM ZE-HD3

1380 Seaboard Industrial Bivd.

' io Atlanta, Georgia 30318
@ Eckert & Ziegler gy s
Fax 404-352:2837
Analytics www.ezag.com

CERTIFICATE OF CALIBRATION

Standard Reference Source

SRS Number: 118378

Source Description: 46 mm Diameter Cloth Smear in Low Smooth Bottom Aluminum Planchet
Product Code: CS7-EAB-PLN

Customer: C.N. Associates Inc.

P.O. Number: Myers 08-17-2020, ltem 1

This-standard radionuclide source was prepared gravimetrically from a mastér solution calibrated with an
ionization charaber. The ionization chamberwas calibrated by the National Physical Labioratory (NPL), Teddington,
UK, and is traceable to national standards. Radionuclide calibration and purity were checked by germaninm
gamma-ray spectrometry, liquid scintillation counting, and/or alpha spectrometry, as applicable. The nuclear
decay rate and reference date for this source are given below. Eckert & ZieglerAnalytns (EZAR) maintains
traceability to the National Institute of Standards and Technology (NISI') through a Measurements A

Program as described in USNRC Regulatory Guide 4.15, Revision 2, July. 2007, and compliance with ANSI N42.22-
1988, "Trageability of Radioagtive Sources to NIST."

Reférence Date: 26-Febrmary:-2021 12:00 PM EST
‘ Uncertainty Calibration
Isotope Half-Life, d Activity, Bg %  us%  U%* Method**
. Cs-187 1.099E+04 = 2:018E+02 Qi LisXiERy  E s U IC

*Unmhnﬂy' U - Relative expmdedmettam&y k=2. See NIST Technical Note 1297 "Guidelines for Bvaluatmg
and Expressing the Uncertainty of NIST Measurement Results," **Calibration Methoda: 41 LS - 41 Liquid Scintillation
Counting, HFGe - High Purity Germanium Gamma-Ray Spectrome_ter, IC - Ionization Chamber.

(Certificate continued on reverse side)

EZA Certificate Program Rev. 1, 01-FEB-2019 Page 1of 2
3 Corporata Office Laboratory
24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industridl 8lvd. Atlanta, Georgia, 30318
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SRS Namber: 118378

Diameter of active area: 41 mm

0.5 mg/em?® mylar cover, Handle ca<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>