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Mr. Michael LaFranzo

U.S. Nuclear Regulatory Commission
Region 111

2443 Warrenville Road

Lisle, IL 60532

SUBJECT: NRC License Number 24-00196-07; Amendment Request to Remove St. Mary’s Health
Center — West Pavilion, 1027 Bellevue Avenue, St. Louis, Missouri (License Condition 10.C.)
and Authorize Free Release

Dear Mr. LaFranzo:

This letter is to request an amendment to Saint Louis University’s broad scope license, NRC License Number 24-
00196-07, authorizing unrestricted release of St. Mary’s Health Center — West Pavilion, located at 1027 Bellevue
Avenue, St. Louis, Missouri, which is no longer used by Saint Louis University for radioactive materials.

Licensed activities were limited to the research laboratory suite (Suite 110), and ceased in 2005, with a possibility
that work with licensed materials would resume in the future. This possibility was active until a determination was
made in 2018 by department leadership that they would not resume licensed activities in this location. A decision to
permanently remove this location from the Saint Louis University NRC license was made. The facility has
undergone decommissioning, which was conducted under the provisions of the Saint Louis University radioactive
materials license and in accordance with a MARSSIM-based Decommissioning Work Plan. Chase Environmental
Group, Inc. was employed to assist the University with decommissioning efforts. The enclosed Final Status Report
provides conclusive evidence that the facility meets the criteria for unrestricted use specified in 10 CFR 20 Subpart
E. Additionally, each final status measurement indicates that residual licensed material at the facility is less than the
ALARA goal of 5000 dpm/100cm? total activity, and 200 dpm/100cm? removable activity. Dose modeling indicates
that the TEDE to an average member of the critical group under the building occupancy scenario of DandD Version
2.1 is 2.3 E-5 mrem/year (<1E-5% of the NRC release criterion of 25 mrem/yr).

I appreciate your time and efforts with this matter and look forward to hearing back from you. If you have any

questions or concerns, please contact me at 314-977-6885.

Sincerelv.

Mark Haenchen, M.S., J.D.
Executive Director, Environmental Health and Safety
and Radiation Safety Officer

cc: Paul M. Loewenstein, Chairman, Radiation Safety Committee
Matthew Christian, Associate Vice President for Research, Saint Louis University

Kevin Ferguson, Associate Radiation Safety Officer

enclosure:
Saint Louis University, St. Mary’s Health Center — 1027 Building — Decommissioning Final Status Survey Report
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1 INTRODUCTION

Saint Louis University (SLU) has decided to release for unrestricted use laboratory suite
110 located at St. Mary’s Health Center — 1027 Building (SMH) in St. Louis, Missouri.
See Appendix A for a site satellite photo. The Laboratory was designated as a radioactive
materials usage area under the Saint Louis University US Nuclear Regulatory
Commission (NRC) radioactive materials license #24-00196-07. In preparation for
reassigning suite 110 for non-radiological use, radiological closeout surveys were performed
by SLU personnel. Licensed radioactive materials used in dispersible forms consisted of
H-3 and S-35. Considering the half-life of S-35, quantities used, and time since last usage
any residual S-35 would have decayed to undetectable levels; therefore, H-3 is the
only nuclide of concern for decommissioning. However, Chase designed final status
surveys to include measurements to verify no other long-lived nuclides were present.

SLU contracted Chase Environmental Group, Inc. (Chase) to perform MARSSIM-based
surveys of laboratory suite 110. These independent, third party surveys are statistically sound
and support that the impacted laboratory suite meets the unrestricted release criteria for
residual radioactive materials. On-site activities were conducted on June 19, 2018.

This Report was developed using the guidance provided in NUREG 1757, “Consolidated
NMSS Decommissioning Guidance” and NUREG 1575, “Multi-Agency Radiation Survey and
Site Investigation Manual” (MARSSIM); and provides the approach, methods, and techniques
for radiological surveys of impacted areas of the facilities within the scope of the project. Final
status surveys were designed to implement the protocols and guidance provided in MARSSIM
to ensure that technically defensible data was generated to demonstrate that structures met the
release criteria for unrestricted use specified in 10CFR20.1402: “Radiological criteria for
unrestricted use”. The criteria are that residual radioactivity that is distinguishable from
background radiation does not result in a Total Effective Dose Equivalent (TEDE) to an
average member of the critical group in excess of 25 mrem per year and that the residual
radioactivity has been reduced to levels that are as low as reasonably achievable (ALARA).

In addition, Chase established conservative ALARA goals. Specifically, the following surface
contamination limits were applied:

+ 5,000 dpm/100 cm? total surface contamination
+ 1,000 dpm/100 cm? removable surface contamination

This report presents sufficient data to support the conclusion that the facilities surveyed meet
the NRC’s release criteria for unrestricted use. Radiological surveys demonstrate that building
structural surfaces and systems included in the scope of this report are below release criteria
and are suitable for unrestricted release. All final status surface radioactivity measurements
were a small fraction of the] C screening values. Based on the Building Occupancy Scenario
of NRC DandD dose modeling software Version 2.1, the Total Effective Dose Equivalent
\»+DE) to an average member of the critical group would be 2.3E-5 mrem/year (<1E-
5% of the release criterion of 25 mrem/yr).






Saint Louis University St. Mary’s Health Center — 1027 Building
1wl License Number 24-00 6-07 Final Status Survey Report
June 30, 2018 Page 3 of 23

7.1

radioactivity is <10% of total surface radioactivity. Smear surveys were taken to verify this
assumption and compared to a removable DCGL equal to 10% of the total DCGL.

Because H-3 cannot be efficiently detected by direct methods, it was evaluated by removable
contamination measurements only. Considering the extremely conservative ALARA goals,
the H-3 dose contribution is an insignificant component of the total calculated dose

ALARA GOALS (INVES 1 {GATION LEVELS)

Investigation levels are used to flag locations that require special attention and further
investigation to ensure areas are properly classified and adequate surveys are performed.
These locations are marked and receive additional surveys to determine the concentration,
area, and extent of contamination. SLU established conservative investigation levels for
ALARA purposes based on the release criteria for equipment and materials specified in
NUREG 1556, Volume 7, Table Q.2, “Acceptable Surface Contamination Levels for
Equipment,” Specifically, 1 : following surface contamination goals were used:

e 5,000 dpm/100 cm? total beta-gamma surface contamination (averaged over 1m?)

e 15,000 dpm/100 cm? maximum total beta-gamma surface contamination (limited
to 100 cm?)
e 1,000 dpm/100 cm? removable beta-gamma surface contamination

Data Quality Objectives (DQOs) were designed to ensure instrument detection sensitivities
are below the ALARA goals. Because of the conservatism of these ALARA goals, they were
applied on a gross measur 1ent basis and the unity rule was not applied. The number of
measurements required by JARSSIM to demonstrate compliance with the release criteria
was calculated using the DCGLs.

ALARA ANALYSIS

Due to the low doses associated with residual radioactivity at or below the ALARA goals, an
explicit quantitative ALARA analysis is not required per NUREG 1757, Volume 2, Appendix
N.

SURVEY INSTRUMENTATION

Instrument Calibration

Radiation detection instruments were calibrated within the previous year with National
Institute of Standards and Technology (NIST) traceable sources and to radiation emission
types and energies that provided detection capabilities similar to the isotopes of concern.
Field instruments had an efficiency determined by a licensed calibration facility using
NIST traceable sources. The liquid scintillation counter successfully completed its internal
calibration procedure using NIST traceable C-14 and H-3 sources prior to and after
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7.2

7.3

7.4

counting each set of samples. Calibration records for field instruments are provided in
Appendix C.

Datalogging

Structural surface scans and static measurements were performed using datalogging
instrumentation. While scanning, in addition to the surveyor listening to the audible output,
integrated counts were recorded. Logged data were downloaded and processed using data
management software to perform data analyses and reporting. Reporting includes graphical
(4-plot) presentation of scan data as well as summary statistics functions. The 4-Plot is
described in the NIST e-Handhank of Statistical Methods

A 4-plot consists of the following:

e A run sequence [ 1t presents logged data in chronological order, providing a time
history of the survey data.

e A lag plot checks whether a data set or time series is random or not. Random data
should not exhibit any identifiable structure in the lag plot. Non-random structure in
the lag plot indicates that the underlying data are not random.

e A histogram plot graphically summarizes the distribution of a univariate data set,
showing center (i.e., the location) of the data, spread (i.e., the scale) of the data,
skewness of the data, presence of outliers, and presence of multiple modes.

e A probability plet is a goodness-of-fit test used to verify the distributional model.
The normal probability plot is a graphical technique for assessing whether or not a
data set is approximately normally distributed. The data are plotted against a
theoretical normal distribution in such a way that the points should form an
approximate straig :line. Departures from this straight line indicate departures from
normality.

Functional Checks

Instrument functional checks were performed at least daily when in use. The background,
source check, and field measurement count times for radiation detection instrumentation
were specified by procedure to ensure measurements were statistically valid. Background
readings were taken as part of the daily instrument check and compared with the acceptance
range for instrument and site conditions.

Counting Times and Minimum Detectable Concentrations (MDCs)

Minimum counting times for background determinations and measurement of total and
removable contamination were chosen to provide MDCs that met the survey Data Quality
Objectives (DQOs). MARSSIM equations relative to building surfaces have been modified
to convert to units of dpm/100 cm?. Count times and scanning rates were determined using
the following equations:
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7.4.1 Static Counting MDC
Static counting MDC at a 95% confidence level was calculated using the following
equation, which is an expansion of NUREG 1507, “Minimum Detectable
Concentrations with Typical Radiation Survey Instruments for Various
Contaminants ar  Field Conditions”, Table 3.1 (Strom & Stansbury, 1992):

| t
3+3.29./B, -1, -(1+-2)
MDC,,, = L

static —

tg-E, &
Where:
MDCsuatic = minimum detectable concentration (dpm/100 cm?)
Br = Dbackground count rate (counts per minute)
ts = background count time (minutes)
ts = sample count time (minutes)
Ewt = total detector efficiency for radionuclide emission of interest
(cpm/dpm)
A = detector probe area (cm?)

A typical static MDC calculation for C-14 using the Ludlum Model 43-68 gas flow
proportional detector is shown below:

3+3.29 /(500)(.1)(1 + %J
MDCSTATIC = —

L = 3, 799 dpm/lOO sz

7.4.2 Ratemeter Scanning MDC
Scanning MDC at a 95% confidence level was calculated using the following
equation, which is a combination of MARSSIM equations 6-8, 6-9, and 6-10:

ayo) 2]
MDC,,,, = i
VP By 100cm’
Where:
MDCscan = minimum detectable concentration (dpm/100 cm?)
d> = desired performance variable (1.38)
bi = background counts during the residence interval (counts)
i = residence interval (seconds)
p = surveyor efficiency (0.5)
Eiwt = total detector efficiency for radionuclide emission of interest
(cpm/dpm)

A = detector probe area (cm?)
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A typical MDCscan calculation for the Ludlum 43-37 gas flow proportional detector
is shown below (the actual MDC was calculated using instrument-specific
parameter values for each measurement):

inch ,
i=13.3cm—2" 5 0262 sec
2.54cm 20inch
b, =0.262sec- 1500 connts minute _ 6.55 counts

minute 60 sec

0
1.38\/6.55(0—imj
MDCyp =———— "2 =2 .612 dpm/100cm”

(vos )(0.075)(%)

7.4.3 Smear Counting MDC
Smear counting MDC at a 95% confidence level was calculated using the following
equation, which is an expansion of NUREG 1507, Table 3.1 (Strom & Stansbury,

1992):
f ot
3+3.29 |B; ¢, - 1+;5—)
MDC =— -t
SMEAR ts . E
Where:
MDCsmesr = minimum detectable concentration (dpm/100cm?)
Br = Dbackground count rate (counts per minute)
ts = background count time (minutes)
ts = sample count time (minutes)
Eiwt = instrument efficiency for radionuclide emission of interest

(cpm/dpm)

The liquid scintillation counter (LSC) at the Chase office in Lenoir City, TN was
setup to count samples in three channels as described in Section 10.7. The MDC
calculation for each LSC channel using conservative parameters is shown below.
Channel 3 results were used qualitatively.

1
3+ 3.29& 5)(1)(1 + ﬂ

*H MDC = =35dpm
SMEAR (1)(0.60) p
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1
3+ 3.29\/(;5)(1)[ 1+ I)
“CMDC =—— — ——=33 dpm
SMEAR (1)(0.80) p

Because the counting efficiency is different for each LSC measurement depending
on quench characteristics, and in consideration of the errors associated with wipe
counting (i.e., area wiped, wiping pressure, etc.), the a priori estimates of smear
MDCs calculated above are applied to all removable contamination measurements.

7.5 Uncertainty

The uncertainty for each measurement was calculated using equation 6-15 from

MARSSIM:
C C
o=196 | =2 +=%
s+b b
Where:
¢ = Uncertainty
1.96 = multiplier to achieve a 95% confidence level
Cstv =  gross sample counts
Tstv = sample count time (min.)
Co» = gross background counts
Ty = background count time (min.)

Uncertainties presented with total surface activity results are additionally corrected for
detection efficiency and probe area for presentation in the same units as total surface
activity results.

7.6 Instrumentation Specifications

The instrumentation used for facility closeout surveys is summarized in the following
tables. The first table lists the standard features of each instrument such as probe size and
efficiency. The second table lists the typical operational parameters such as scan rate, count
time, and the associated Minimum Detectable Concentrations (MDC). These parameters
are typical of the instrumentation, actual instrument-specific parameter values were used
for each measurement to verify that DQOs were met.
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8.1 Building Structural Surfaces

8.2

9.1

9.2

The survey protocol for building surfaces consisted of performing the scanning portion of
the final status survey protocol. No areas of elevated activity were identified during scan
surveys, verifying that H-3 is the only nuclide of concern.

Building Systems

The characterization survey protocol for building systems consisted of removable
contamination measurements of internal surfaces of the drain, and ventilation systems.
100% of accessible openings in ventilation and drain systems were surveyed. The small
geometry of the openings of drain system inlets made direct measurements impossible, so
only removable activity measurements were performed.

FINAL STATUS SURVEYS

Final status surveys (FSS) demonstrated that no residual radioactivity was present in the
survey unit and it satisfied the predetermined criteria for release. The FSS was conducted by
performing the appropriate combination of scan surveys, total activity measurements, and
removable activity measurements as discussed further in this section. All final status surveys
were performed according to written instructions. Survey data was documented on survey
maps and/or associated data information sheets. Characterization survey data was used as FSS
data to the maximum extent possible.

Background Determination

Reference background areas or paired background comparisons were not necessary for this
survey design. Material and ambient background levels were not significant in comparison
to the DCGLs. Ambient background was determined to calculate the actual survey MDCs
and associated counting errors.

For total surface activity measurements, ambient background levels were determined by
performing a timed count with the probe at waist level and away from survey unit surfaces.
Ambient background was subtracted from each total activity gross measurement. Material
background, the contribution from naturally-occurring radioactivity in building structural
materials, was not accounted for (subtracted) since it was a small fraction of the DCGL.

Data Quality Objectives (DQO)

The Data Quality Objective process as described in MARSSIM was used throughout the
design and implementation of closeout surveys. The following is a list of the DQOs for the
survey design:

» Static measurements of structural surfaces were taken to achieve an MDCjgutic of less
than the ALARA goal of 5,000 dpm/100 cm?

* Scanning of structural surfaces was conducted at a rate to achieve an MDCjcan of less
than the ALARA goal of 5,000 dpm/100 cm?
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9.3

9.4

* Removable contamination measurements were counted to achieve an MDCypear 0f less
than the ALARA goal of 1,000 dpm/100 cm? in each channel.
* Individual measurements were made to a 95% confidence interval.
* Decision error probability rates were set at 0.05 for both o and p.
* The null hypothesis (Ho) and alternative hypothesis (Ha) were that of NUREG 1505
scenario A:
= Hj was that the survey unit does not meet the release criteria
= Hja was that the survey unit meets the release criteria
* Quality assurance surveys (duplicative measurements on building structural surfaces)
were conducted at a rate of 5%.
* Characterization surveys were conducted under the same quality assurance criteria as
FSSs such that the data may be used as FSS data to the maximum extent possible.

Area Classifications

Based on the facility operational history and previous survey results, facility areas were
classified as impacted areas or non-impacted areas.

9.3.1 Non-Impacted Areas

Non-impacted areas are areas without residual radioactivity from licensed activities
and were not surveyed during final status surveys. The following areas were
classified as non-impacted:

» Structural surfaces above a two-meter height
» Internal surfaces of positively pressurized systems (air, gas, water, etc.)

Based on historical operations, a potential existed for residual contamination from
spills or cross-contamination on surfaces less than a two-meter height. Thorough
surveys of impacted room entrances/exits and ventilation exhausts were conducted
during characterization to provide adequate assurance that any potential residual
radioactivity was contained within impacted areas.

9.3.2 Impacted Are:

Impacted areas are those areas that had potential residual radioactivity from
licensed activities. The laboratory suite was initially classified as Class 3. Class 3
areas are areas that meet the following criteria: (1) impacted; (2) little or no
potential for delivering a dose above the release criterion; and (3) little or no
potential for small areas of elevated activity.

Survey Units
A survey unit is a geographical area of specified size and shape for which a separate

decision was made whether or not that area met the release criteria. Survey units were
homogeneous in construction, contamination potential, and contamination distribution.
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Surface Scans

Scanning was used to identify locations that exceed the investigation levels. Scan surveys
were conducted by moving the detector probe at a distance of about '/s inch from the
surface at the prescribed scan rate and listening for an increase in the audible response.
While scanning, in addition to the surveyor listening to the audible output, integrated
counts were recorded every second by datalogging instrumentation.

Even though tritium cannot be detected by a gas flow proportional detector, beta scans
were performed as a quality measure to verify no other long-lived nuclides were used.
Additionally, the number of sample locations were doubled for the FSS since tritium cannot
be detected during scans.

Total Surface Activity Measurements

Total surface activity (static) measurements were taken at each identified sample location.
Scaler count times were determined to achieve the detection sensitivities stated in the
DQOs. Field measurements were converted to an activity concentration using the following
equation:

T CDMpperminiig

4
e 100cm?

.. 2 ¢cp msam le
Activity (dpm/100cm?®) = z

Where:
Cpmsample = sample count rate in counts per minute
CPMbackground = background count rate in counts per minute
Ewt = total detector efficiency for radionuclide emission
of interest (includes combination of instrument
efficiency and surface efficiency)
A = Active area of the detector in cm?

Static measurements for total surface activity were performed by conducting a timed count
on the surface to be measured. Static measurements were used for survey unit statistical
analyses and to determine compliance with release criteria. Due to small geometry, drain
and vacuum system internals were inaccessible and no direct measurements were
performed.

9.6.1 Determination of the Number of Samples Required for the Sign Test

The minimum number of samples required for the Sign Test was calculated using
equations in Section 5 of MARSSIM. An estimate of the standard deviation of total
surface activity measurements was used for calculations. The Lower Bound Gray
Region was set at one half of the DCGL. The calculation performed to determine
the required number of samples in accessible areas is provided below.
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Net~eesination " 'ie Relative <%

The number of required samples depended on the ratio involving the activity level
measured relative to the variability in the concentration. This ratio is called the
Relative Shift, A/os and is defined in MARSSIM as:

NCGI — LBGR

Alog =
Os

Where:

DCGL = derived concentration guideline level

LBGR = concentration at the lower bound of the gray region. The
LBGR is the average concentration to which the survey unit
should be cleaned in order to have an acceptable probability
of passing the test

Os = an estimate of the standard deviation of the residual

radioactivity in the survey unit

The calculation is provided below using the structural surface survey unit standard
deviation, because H-3 cannot be detected by direct methods, the removable surface
activity DCGL is used:

A 12E7-60E6 _ 6.0F5
ags 10 o

Since MARRSIM Table 5.5 does not include relative shifts above 3 and the number
of samples required decreases with an increasing relative shift, the relative shift was
conservatively set at 3.

N~termir~*~+ of A~~~~table Decir*~=~ "—~-g

A decision error is the probability of making an error in the decision on a survey
unit by passing a unit that should fail (o decision error) or failing a unit that should
pass (B decision error). Decision error rates were selected in accordance with the
established DQOs at 0.05 for both o and P errors.

Det~~1natio~ ~f Number ¢ “imples

For the purposes of the final status survey it was assumed that the contaminant was
not present in background at significant levels compared to the DCGLs. Using this
methodology, the Sign Test was chosen for the statistical evaluation of survey data.

The number of total surface activity measurements for a particular survey unit,
employing the Sign Test, was determined from MARSSIM Table 5.5, which is
based on the following equation (MARSSIM equation 5-2):
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2
N = _(_Zl_ - Z'—/’)
4(SignP —0.5)*
Where:
N  =number of samples needed in the survey unit
Zi1.« = percentile represented by the decision error a
Z1p = percentile represented by the decision error 3
SignP estimated probability that a random measurement will
be less than the DCGL when the survey unit median is
actually at the LBGR

Note: SignP is determined from MARSSIM Table 5.4

MARSSIM recommends increasing the calculated number of measurements by
20% to ensure sufficient power of the statistical tests and to allow for possible data
losses. MARSSIM Table 5.5 values include this additional 20%. The following
calculations were made to determine this number:

_ _(1,64_5: 1 ﬁmz__
4(0.998650 - 0.5)°

Z,qand Z;p are equal to 1.645 using the error rate of 0.05 from MARSSIM Table
5.2. SignP is equal to 0.998650 from MARSSIM Table 5.4. Adding an additional
20% to account for data losses resulted in a value of 14.

Therefore, the determined number of samples per survey unit for the final status
surveys was 14. With H-3 as the nuclide of concern, and with no viable scanning
option, the number of sample locations was doubled to 28 for this survey.

9.6.2 Determination of Sample Locations

Class 3 survey units generally consist of multiple rooms. The process to identify,
map and locate measurement coordinates in survey units with many rooms is
complicated due to the noncontiguous nature of the survey unit once walls are
“folded-out”., Therefore, the MARSSIM sample measurement locations (i.e.,
random static and wipe measurements) were determined only on horizontal surfaces
with the highest probability for residual contamination (floors, benchtops, fume
hood working surfaces, etc.). The appropriate percentage of all survey unit surfaces
(including vertical surfaces) was scanned according to the survey unit
classification. In laboratory areas, permanent counter tops and other horizontal
surfaces that block floor surfaces were included as a replacement to the blocked
floor surface. Internal surfaces of permanent furnishings (i.e., drawer or cabinetry
interior surfaces) were not included in the systematic measurement location
placement. However, these surfaces were included in the scan surveys. Additional
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9.7

total surface activity measurements were collected at each area of elevated activity
identified during the scan surveys.

As part of characterization, the survey technician judgmentally selected locations
with the highest probability of contamination on vertical surfaces for a static
measurement and smear, such as light switches, door knobs, door pulls, push plates,
and other locations. These measurements were in addition to and were not included
in the statistical analysis of the locations selected by MARSSIM protocols.

Sampling locations were established in a unique pattern beginning with the random

start location and the determined sample spacing. After determining the number of
samples needed in the survey unit, sample spacing is determined from MARSSIM

equation 5-8:
I A .
= 1’— for a square grid
N

Where:

L = sample spacing interval

A = the survey unit area

N = number of samples needed in the survey unit

Maps were generated of the survey unit’s permanent horizontal surfaces included
in the statistical tests. A random starting point was determined using computer-
generated random numbers coinciding with the x and y coordinates of the total
survey unit. A grid was plotted across the survey unit surfaces based on the random
start point and the determined sample spacing. A measurement location was plotted
at each intersection of the grid plot. Survey location maps are presented in
Appendix D.

Removable Activity Measurements

Removable surface activity measurements were collected by wiping an area of
approximately 100 cm? using paper smears or cotton swabs. The smears/swabs were
counted to achieve the detection sensitivities stated in the DQOs. The liquid scintillation
counter (LSC) was setup for triple channel counting as follows:

Channel 1 (H-3): 0-18.6 keV
Channel 2 (C-14): 18.6 — 156 keV
Channel 3 (open): 0— 2,000 keV

Removable surface activity measurements (smears) were collected on building structural
surfaces at each sample location. Additionally, removable activity measurements were
collected for building system internals. An area of approximately 100 cm? was wiped. LSC
results are reported in net dpm/100 cm?.
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11 DATA QUALITY ASSESSMENT (DQA)

The statistical guidance contained in Section 8 of MARSSIM was used to determine if areas
were acceptable for unrestricted release, and whether additional surveys or sample
measurements were needed.

11.1 Data Validation
Field data was reviewed and validated to ensure:

* Completeness of forms.

» The type of survey was correctly assigned to the survey unit.

* The MDCs for measurements met the established data quality objectives.

* Independent calculations were performed for a representative sample of data
sheets and survey areas.

* Instrument calibrations and daily functional checks were performed accurately
and at the required frequency.

Additionally, all final status survey data was entered into the Survey Database. This
provided the means to sort survey data, verify activity calculations, and to compute the
associated MDC and counting errors. Once data entry for a survey unit was complete, a
verification report was printed and compared to original data sheets to ensure correct data
entry.

The final status database reports for building structural surfaces and systems are provided
in Appendix F and Appendix G, respectively.

11.2 Preliminary Data Review

A preliminary data review was performed for each survey unit to identify any patterns,
relationships or potential anomalies. Additionally, measurement data was reviewed and
compared with the DCGLs and investigation levels to identify areas of elevated activity
and confirm the correct classification of survey units.

«.1e following preliminary data reviews were performed for each survey unit:

» Calculations of the survey unit mean median, maximum, minimum, and standard
deviation for each type of reading.

» Comparison of the actual standard deviation to the assumed standard deviation
used for calculating the number of measurements to ensure a sufficient number
of samples was obtained.

* Comparison of survey data with applicable investigation levels.

* Review of graphical outputs

The data management software produced 4-plot graphical output of scan data to enhance
data visualization.
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Site Satellite Photo







Appendix B

Building Floor Plan
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Instrume nt Calibration Records

































Appendix D

Survey Location Maps






Appendix E
4-Plot Graphs
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Structural Surfaces
Survey Results
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Building Systems
Survey Results
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Survey Results

Building: SMH Survey Unit: DR0O1  Survey Type: System Class: System
™ T Uyity Measurements D~—--ab!~ * ctivity Measurements
ation Code ety C H3 M-~ ¢14 MDC €™ MI™

SMH-DRO01-D2-M-001 +/- 8 35 4 33 13 36
SMH-DR01-D2-M-002 /- 0 35 4 33 0 36
SMH-DRO01-D3-M-003 +/- 5 35 7 33 12 36
SMH-DRO01-D3-M-004 /- 15 35 0 33 11 36
SMH-DR01-D4-M-005 +/- 0 35 5 33 10 36
SMH-DR01-D2-M-006 - 0 35 4 33 11 36
SMH-DRO01-D2-M-007 +/- 7 35 1 33 7 36
SMH-DRO01-D3-M-008 - 19 35 5 33 12 36
SMH-DR01-D3-M-009 +/- 1 35 0 33 0 36

) unt 0 Sample ¢ nt 9 9

age 6 3 8

um 0 0 0

Maximum 19 7 13

Standard Deviation 7 2 5

Total activity results are reported in net dpm/100 cm?.

H-3 and C-14 removable results are reported in net dpm/100 cm>.CH3 removable results are reported in net cpm/100 cm?.
Results above MDC are in bold print. Results above Investigation Levels are in red bold print.

Removable Activity: H-3 = 0-18.6 keV, C-14 = 18.6-156 keV, CH3 = 0-2,000 keV.
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Survey Results

Building: SMum Survey Unit: Survey Type: System Class: System
Tot. Me~~rem-—1s Remghle / ~“vity Measy=-nents
Location Code MDC H3 MDC C** MDC CH3 ™™

SMH-VA01-V1-M-001 +/- 12 35 4 33 13 36
SMH-VA01-V1-M-002 /- 0 35 1 33 6 36
SMH-VAQ01-V1-M-003 +/- 0 35 5 33 5 36
SMH-VAO01-V1-M-004 /- 20 35 0 33 16 36

Static Count 0 le Count 4 4

Average 8 3 10

Minimum 0 5

Maximum 20 5 16

ndard Deviation 10 2 5

Total activity results are reported in net dpm/100 cm?.

H-3 and C-14 removable results are reported in net dpm/100 cm?.CH3 removable results are reported in net cpm/100 cm?.
Results above MDC are in bold print. Results above Investigation Levels are in red bold print.

Removable Activity: H-3 = 0-18.6 keV, C-14 = 18.6-156 keV, CH3 = 0-2,000 keV.
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Survey Results

Building: SMH Survey Unit: VE01  Survey Type: System Class: System
Total Activity Measurements Removable Activity Measurements
Locatior © e Activity MDC H3 MDC C-14 ""C CH3 MDCR

SMH-VE01-E2-M-001 -731 +/- 1,278 2,643 0 35 5 33 5 36
SMH-VEQ1-E2-M-002 -627 /- 1,294 2,643 18 35 9 33 19 36
SMH-VE01-E2-M-003 -418 +/- 1,326 2,643 0 35 0 33 0 36
SMH-VE01-E2-M-004 =522 - 1,311 2,643 8 35 9 33 11 36
SMH-VEO1-E2-M-005 0 +/- 1,388 2,643 0 35 8 33 11 36
SMH-VEQ1-E2-M-006 -418 /- 1,326 2,643 0 35 1 33 10 36
SMH-VEO01-E2-M-007 -940 +/- 1,245 2,643 0 35 0 33 0 36
SMH-VEO01-E2-M-008 =522 - 1,311 2,643 3 35 10 33 12 36
SMH-VEO01-E2-M-009 -835 +/- 1,262 2,643 39 35 0 33 20 36
SMH-VEQ1-E1-M-010 =313 - 1,342 2,643 8 35 13 33 24 36

Static Count 10 Sample Count 10 10 10

Average -533 8 6 11

Minimum -940 0 0 0

M mum 0 39 13 24

Standard Deviation 272 12 5 8

Total activity results are reported in net dpm/100 cm?,

H-3 and C-14 removable results are reported in net dpm/100 cm>.CH3 removable results are reported in net cpm/100 cm?.
Results above MDC are in bold print. Results above Investigation Levels are in red bold print.

Removable Activity: H-3 = 0-18.6 keV, C-14 =18.6-156 keV, CH3 = 0-2,000 keV.
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Building: SMH Survey Unit:

SMH-QA01-B1-M-001 .

SMH-QAO01-F1-V-002

S el nt
Average
Minimum

um
St lar tion

Total activity results are reported in net dpm
H-3 and C-14 removable results are reported

* Civity MDC H-3
-214 +/- 1,357 2,652 24
0 /- 1,389 2,652 8
2 Sample Cot 2
-107 16
-214 8
0 24
151 11

QA01

Survey Results

T-~+al * -“ivity Measuremer*-

) em?.

Survey Type: QA
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Class: QA

R-—ova™"~ Activity M ~~surc—-nts

MDC C-14 MDC CH3 MDCR

35 12 33 24 36

35 3 33 12 36
2 2
18
12
12 24
6 8

1et dpm/100 cm?.CH3 removable results are reported in net cpm/100 cm?.
Results above MDC are in bold print. Results above Investigation Levels are in red bold print.
Removable Activity: H-3 = 0-18.6 keV, C-14 = 18.6-156 keV, CH3 = 0-2,000 keV.






