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1.0 Historical Overview

T Building is a heavily reinforced subterranean concrete structure. Construction was
completed in 1948. The two main floors are compartmentalized into three general areas
(bays) by two 30-inch thick reinforced concrete firewalls. T Building contains more than
200 rooms and 20 corridors. The Core Team authorized the Removal Action via the T
Building Action Memorandum (Reference 1) due to radiological contamination from various
missions and projects in the building. A complete list of contaminants of concern (COCs)
is provided in Attachment A. :

Associated building structures include two exhaust airshafts, which each historically were
attached to a two-hundred-foot tall brick and mortar exhaust stack. The exhaust stacks
have been demolished. The building has three towers along the north wall, one at each
end and one at the center. The end towers contain stairways, passenger elevators,
airshafts for intake ventilation air, and pedestrian entrances at grade level. The mtddle
tower was used for providing intake ventilation air.

1.1 Survey Unit Overview

Surve?/ Unit 1C-15 (Room 61) and 1C-16 (Rooms 62 and 63) located in the Center Bay on
the 1% floor of T Building has residual volumetric floor contamination. SU# SYS-PRS 233
(Sump 13) was located in the northeast corner of Room 63. These rooms and the sump
were used for neutron source production during the 1950’s and 1960's. There were two
elevators (EL# 19 and EL# 20) located in Room 63. Both elevators had previously been
removed. Room 62 currently a storage area occupies the space that was previously held
by EL# 20. In the early 1970’s, the area was decommissioned and decontaminated to the
extent that was practical. The level of contamination has been reduced signifi cantly,
however residual bulk contamination remains in the floor of Rooms 61 and 63. The major
contaminants of concern (COCs) are Am-241, Pu-238 Pu-239 and Cs-137.

Survey unit classifications are based on historical records, a survey report entitled Mound
Site Radionuclides by Location (Reference 2), the T Building White Paper (Reference 3),
interviews with past and present building managers, and previous and past radiological
data. A table listing contaminants of concern is given in Attachment A.

SYS-PRS 232 (Sump 12) was a low-risk Class 2 sump and SYS-PRS 233 (Sump 13) was
a high-risk Class 1 sump that both supported the neutron source production operations.
The sumps were taken out of service, went through D&D operations and were back filled
with rubble. SYS-PRS 232 (Sump 12) was emptied of fill material, and then the sump was
removed along with the steel liner and disposed of as radioactive waste. The drainpipes
associated with SYS-PRS 232 were not removed. SYS-PRS 233 (Sump 13) was emptied
of fill material, and then the sump was removed along with the steel liner and disposed of
as radioactive waste. The drainpipes associated with SYS-PRS 233 (Sump 13) were
removed and disposed of as radioactive waste along with the fill material surrounding the
drainpipes. The room surfaces were free of dirt, insulation, and loose paint at the time of
survey. The rooms were completely emptied prior to final status survey, doors were locked
and/or access was restricted using barricades. The rooms, sumps, and drains were
flooded prior to survey, however at the time of survey all surfaces were dry. The flood
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occurred when a sump pump failed during heavy rains and most of the first floor was
flooded. This Final Status Survey Report (FSSR) documents completion of the survey and
evaluation of the survey data.

2.0 Survey Objectives

The objective of the T Building Verification Sampling and Analysis Plan (VSAP) (Reference
4) was to determine whether or not the residual radioactivity on the building surfaces in T
Building meets the surface release criteria. This was to be accomplished by measuring the
fixed and removable contamination on building surfaces and systems. Residual
radioactivity levels were evaluated versus established release criteria provided in the Work
Plan for Environmental Restoration of the DOE Mound Site, The Mound 2000 Approach,
Appendix A Surface and Volumetric Release Criteria for Building Disposition (hereafter
referred to as ‘Mound 2000°, Reference 5). The survey data were compared to the release
criteria of Mound 2000, using methods defined in Reference 6. The surface release criteria
stated as the allowable total residual surface contamination in the Mound 2000 are the
Derived Concentration Guidelines (DCGL's) for building release. The specific survey
objectives were outlined on the Survey Plan Forms (SPFs) located in Attachment E.

The T Building VSAP does not specifically address treatment of volumetric contamination,
since volumetric contamination was not anticipated to be present to the extent that has
now been discovered. A licensed civil engineer from an approved engineering company,
LBJ, has determined that further removal of the existing volumetric contamination could
weaken the building structure. Treatment of volumetric contamination is addressed in
Mound 2000, where radiation doses to future building occupants are restricted to the
established dose limit of 15 mrem/yr, excluding naturally occurring radioactive materials
(NORM). The RESRAD-Build (Reference 9) computer code has been used to compute the
maximum potential doses to future building occupants using both the Building Occupancy
model and the Building Renovation model as described in Appendix A of Mound 2000

(Reference 5). Potential doses have been computed based on the data collected from the -

verification survey and from additional volumetric sampling. The specific survey objectives
were outlined on the Survey Plan Forms (T-01 and T-11) located in Attachment E.

2.1 Survey Design

The Type | error denoted by alpha (o) was set at 0.05 and the Type Il error denoted by
beta (B) was set at 0.01. The number of data points was determined by calculating the
relative shift, denoted by delta/sigma (A/s), from the Derived Concentration Guideline Limit
(DCGL) value, the lower bound of the gray region (LBGR), and the standard deviation

denoted by sigma (o) of the contaminant in the survey unit (A/oc = DCGL-LBGR/s). For -

this survey plan, the LBGR was set at 50% of the DCGL,, (average concentration over a
wide area). The standard deviation was determined to be 17-dpm/100cm? based on

previous surveys and the relative shift was calculated was 2.94. The required number of

data points (N = 20) per survey unit was obtained from Table 5.5 Reference 6.

The SU sample locations within T Building were named based on which floor elevation and
bay they occupied. The designated SUs on each floor were sub-categorized into ‘north’,
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‘central’, and ‘south’ areas, corresponding to the three bays split by the firewalls within the
building. The general naming convention follows: XY-ZZ-#

where: X = building floor elevation
» = bay
2z = SU number
p: = floor/lower wall (1) or upper wall/ceiling (2) designator

followed by a letter designator

D = Drain
\Y = Vent
U = Utility
J = Judgmental
S = Static
For example:
1C-01-1S = 1% floor, center bay, SU# 1, floor & lower wall survey unit, static
2N-05-2V = 2" floor, north bay, SU# 5, upper wall & ceiling survey unit, vent

The numerical indices restart in each ba.y of each floor.

Systems within T Building were named based on the PRS number associated with them or
were assigned a unique ID number. Examples are: SYS-PRS 215 (for PRS 215) and
SYS-10 (Breathing Air System).

Statistical survey data point locations were selected within the survey unit using a
triangular grid pattern with a randomly selected starting point. The Visual Sample Plan
(VSP) computer program (Reference 7) was used for this purpose. (For any areas
designated as Class 3, only judgmental survey data point locations are required).

Professional judgment (biased) surveys were performed to supplement the statistical
survey data, but were not combined with the statistical data. Judgmental survey data were
compared directly to the release criteria.

Statistical volumetric samples locations were selected on the floor within the survey unit
using a triangular grid pattern with a randomly selected starting point. The Visual Sample
Plan (VSP) computer program (Reference 7) was used for this purpose. Judgmental
locations were selected at elevated measurements on the floor and composited with the
statistical volumetric samples locations to ensure the maximum amount of volumetric
contamination was collected. Different depths of core drilling were conducted to determine
the extent of contamination.

2.2 Survey Data

The gross alpha and beta fixed-point measurements were compared to their respective
guideline values. Graphical representations of the average and maximum direct and
removable activity for alpha, beta, and tritium are shown in Attachment B. Retrospective
power curves for direct and removable activity measurements provided in Attachment C
show that the survey design had sufficient power (probability) to meet DQO's for this
survey plan.
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Direct alpha and beta scans were performed on 100% of the floors. Walls and ceilings
were scanned in accordance with the SPF T-01 (Attachment E).

The sumps were removed. Gamma scans were performed on 100% of the area previously
occupied by the sump. The drains associated with Class 1 sumps were removed. Gamma
scans were performed on 100% of the drain chases that previously held the drainpipes.
Drains associated with Class 2 sumps are surveyed at each accessible location. This
survey consists of removing any drain covers and debris to fully expose the interior of the
pipes and direct measurements for gross alpha and beta activity and smears for
removable alpha, beta, and tritium contamination.

The ventilation systems are separate survey units, however as part the room surveys, vent
covers are surveyed. Direct measurements and smears are taken directly on the vent
cover. If activity on the vent cover appears to be elevated, the vent cover is removed and
disposed of as radioactive waste and the interior of the immediate ventilation system is
then surveyed as far as can be reached from the open vent. This survey consists of direct
measurements for gross alpha and beta activity and smears for removable alpha, beta,
and tritium contamination.

The utility systems are separate survey units, however as part the room surveys, utility
drops and utility systems are surveyed. The survey for utility drops consists of removing
any utility drop covers to expose the interior of the utility line. This survey consists of direct
measurements for alpha and beta and smears for alpha, beta, and tritium. The survey for
utility systems in rooms, such as fire water systems, is performed by taking direct
measurements for gross alpha and beta activity and smears for removable alpha, beta,
and tritium contamination on the exterior surfaces of the utility system.

The instruments selected for this survey were gas flow proportional detectors. Alpha/beta
fixed point measurements were made using the Ludlum 2350-1 data logger with a 43-68
hand-held probe. This instrument was also used for scanning walls and small areas.
Large area scanning was performed using the Ludium 2350-1 with 43-37 floor probe
and/or the SHONKA Surface Contamination Monitor (SCM). The scanning instruments
were set to alarm at 75% of the applicable guideline values, DCGLgyc, (elevated
measurement comparison) for the most restrictive alpha emitter and most difficult to detect
beta emitter. Instrument calibration and source check data were documented in
accordance with Mound procedures.

Loose surface contamination was measured by smearing an area of 100 cm? at each data
point. Smears were submitted to an onsite laboratory, where they were counted for tritium
and gross alpha/beta activity. Removable tritium contamination was measured by liquid
scintillation counting of the smears. Smear results were not combined with the statistical
data but compared directly to the removable surface release criteria.

General area exposure rate measurements were performed using a Micro Rem meter to

ensure that the average level of gamma radiation did not exceed the background level by
more than 20 micro-R/hr.
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Volumetric samples were collected at both statistical survey data point locations and at
elevated judgmental locations on the floor in accordance with SPF T-11 (Attachment E).
Core samples were collected from drilling 1" holes in the concrete floor and combining
them into one composite sample to determine the average volumetric concentration for
use in the RESRAD-Build dose models. Core samples were collected from drilling 1” holes
from the surface to 15 cm to determine the depth of contamination.

Survey data was documented on the Radiological Survey Data Sheets (RSDS) provided in
Attachment F. The RSDS maps are not engineered drawings and may not be to scale.
These maps were used for general information purposes only. The dxf. file maps that
were |mp0rted into VSP were engineered drawings.

Due to the presence of residual volumetric contamination in the floor in this survey unit, the
RESRAD-Build computer code (Reference 9) was used to assess potential radiation dose
to future building occupants. Both random and biased sample data were collected. Doses
were computed using both the building occupancy scenario (office worker) and the building
renovation scenario, as required in Mound 2000.

The building occupancy scenario was used to evaluate potential radiation dose to future
office worker personnel that might reside in one of the rooms where residual bulk
contamination is present. In this scenario, the office worker was positioned in the center of
the room at a distance of 1 meter above the source (contaminated concrete floor). The
exposure duration was set to 1 year, per NUREG/CR-5512 PNL-7994, Vol. 1, Residual
Radioactive Contamination from Decommissioning, Technical Basis for Translating

-Contamination Levels to Annual Total Dose Equivalent, Final Report (Reference 10). The

input parameters and assumptions used in the RESRAD-Build computer model were
reviewed and concurred upon by the regulators and are provided in Attachment D, along
with a computer printout of the resuits.

The building renovation scenario was used to evaluate potential dose to a construction
worker involved in some future building renovation. In this scenario, the source
(contaminated concrete floor) was disturbed such that the worker is exposed to airborne
radioactivity. The exposure duration in this scenario was only 6 months, per NUREG/CR-
5512 (Reference 10). The computed dose under this scenario represents the maximum
annual dose to a construction worker. The input parameters and assumptions used in the
RESRAD-Build computer model were reviewed and concurred upon by the regulators and

‘are provided in Attachment D, along with a computer printout of the results. The

calculated dose is for rooms 61, 62, and 63 only and does not include the dose
contribution from surrounding areas or sources. The dose contribution from surrounding
areas or sources is provided in Attachment D.

2.3 Quality Control

Quality Control (QC) measurements will be taken in accordance with Mound procedures
(Reference 8) and results evaluated and documented in the T Building Final Status Survey
Report.
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2.4 Conclusion

The objective of the VSAP was to determine whether or not the residual radioactivity of the
surfaces of building materials associated with T Building satisfy the surface release criteria
established by Mound 2000 (Reference 5) and documented in the T Building VSAP
(Reference 4). This is accomplished by comparing the survey data to the surface release
criteria in accordance with MARSSIM (Reference 6). This objective has been met for the
drains, vents, utilities, walls and ceilings and where SYS-PRS-232 and SYS-PRS 233 are
in this survey unit.

Dose to future building occupants from residual contamination in Room 61, 62, and 63 has
been shown to be less than 15 mrem/yr, in accordance with Mound 2000. No contributing
dose was calculated for areas that met the surface release criteria. The dose contribution
from surrounding areas or sources is provided in Attachment D on pages D58A and D58B.
The maximum dose to any future building occupant is less than 15 mrem/yr when
considering the collective dose from all from surrounding areas or sources in T-Building.
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Attachment A |
T Building Contaminants of Concern

Radionuclide

Principal Decay Emissions

Name Half Life
H-3 Tritium 12.3 yr  Brmax (0.0185 MeV)
Co-60 Cobalt-60 53 yr Bmax (0.318 MeV)
y (1.332, 1.173 MeV)
SrfY-90 Strontium-90 28.8 yr Bmax (0.546 MeV)
Yitrium-80 2.67d Bmax (2.281 MeV)
Ag-108m Silver-108m 127 yr y (0.434,0.614, 0.723 MeV)
(metastable) _
Cs-137 Cesium-137 30.07 yr B max (0.514 MeV)
y (0.662 MeV) from Ba-137m
Bi-207 Bismuth-207 33.7 yr y (0.569, 1.063 MeV)
Bi-210m Bismuth-210m | 3.0E6 yr o (4.910, 4.949 MeV)
y (0.266, 0.305 MeV)
Po-209 Polonium-209 103 yr a (4.866 MeV)
Ra-226 Radium-226 1599 yr o (4.784, 4.602 MeV)
' y (0.1862 MeV)
Ac-227 Actinium-227 21.7 yr a (several from progeny)
Bmax (0.043 MeV)
Th-230 Thorium-230 1.7E4 yr o (4.621, 4.688 MeV)
U-234 Uranium- 234 2A47ES5yr |0 (4.77,472MeV)
U-235 Uranium-235 7.04E8 yr | o/ (4.364, 4.396 MeV)
| |y (0.144, 0.184 MeV)
U-238 Uranium-238 4.47E9 yr a (4.197, 4.147 MeV)
Pu-238 Plutonium-238 87.75 yr o (5.456, 5.499 MeV)
Pu-239 Plutonium-239 241E4yr | o (4.858 MeV)
Pu-240 Plutonium-240 6.58E3 yr | (5.17,5.12 MeV)
Pu-241 Plutonium-241 13.2 yr Bmax (0.021 MeV)
Pu-242 Plutonium-242 3.79E5yr | o (4.90, 4.86 MeV)
Am-241 Americium-241 432.7 yr a (5.486, 5.443 MeV)

y (0.0595 MeV)












































































T Building rooms 61

MARSSIM classification Class 1

Historical use Room 61 was associated with the neutron source program and was later
used in tritium production. Residual bulk contamination remains in the
concrete floor. The contaminants of concern (COCs) are Am-241, Pu-238,
Pu-239 and Cs-137. SYS-PRS 232 (Sump # 12) was a low-risk sump

located between Room 61 and Corridor 7A. It was taken out of service and
later removed from the building.

Survey description summary
gamma scan: sump — 100%
drain chases - 100%
alpha and beta scan: floor — 100%
walls Below 2 meters - 100%
walls above 2 meters — 25%

ceiling - approx. 1 meter area scanned around each static
measurement

static measurements: 20 each static locations measurements on floor and walls
below 2 meters ‘ :

21 each static location measurements on ceiling and walls
above 2 meters

10 each judgmental location measurements on floor and
walls below 2 meters

10 each judgmental location measurements on ceiling and
walls above 2 meters

22 each judgmental location measurements on drains,
vents, and utilities.

20 each judgmental location measurements in the hole that

previously held the sump, its steel liner, and in the drain
chases that previously held the drains
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36 direct alpha and beta measurements were taken on the
floor in Room 61 for RESRAD-Build

* Judgmental measurements are biased measurements in

locations where, in the professional judgment of the surveyor, the
potential for residual contamination exists.

removable contamination measurements: smears were taken at each static

measurement location and each was assayed for gross
alpha, gross beta, and tritium

exposure rate measurement: 1 taken from 1 meter above floor in center of each

volumetric samples:

room and 1 measurement taken at contact, 30 cm and from
1 meter above the floor at each of the 12 elevated areas in
Room 61.

A composite sample from 19 sample locations was
collected and used to represent the average volumetric
concentration for use in the RESRAD-Build dose models.
Nine of the locations were selected at random and the
other 10 were biased samples from the most highly
elevated areas. The samples were collected by drilling 1"
diameter holes into the concrete floor to a depth of 2.54
cm. The powder from these drillings was combined to form
a single composite sample..

In the RESRAD-Build renovation scenario the activity found
in the 2.54 cm composite sample is assumed to represent
the activity concentration (pCi/g) in the concrete to a depth
of 15 cm.

For the RESRAD-Build occupation scenario, the activity

found in the 2.54 cm composite sample is again assumed
to be representative of the contamination levels to a depth
of 15 cm. In this scenario, however, all of the activity is
modeled as being on the surface.

Composite samples from surface to 15 cm and 15 cm to 30
cm were collected to determine the extent of
contamination.

potential radiation dose building occupancy scenario:

In this scenario, the worker was positioned in the center of
the room at a distance of 1 meter above the contaminated
floor. The exposure duration was 1 year.

Da/58
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potential radiation dose building renovation scenario:
In this scenario, the contaminated concrete floor was
disturbed such that the worker is exposed to airborne
radioactivity. The exposure duration in this scenario was 6

months.
Survey results summary
gamma scan: no activity significantly above natural background detected
alpha and beta scan: Areas above alarm set points*™ were identified. See

discussion below.

static measurements:  Areas above alarm set points™ were identified. See
discussion below.

** Instruments are set to alarm at 75% of the applicable guideline values

for the most restrictive alpha emitter and most difficult to detect beta
emitter.

removable contamination measurements: all smears were below applicable
guideline values

exposure rate measurement: less than 20 pR/hr above natural background

volumetric sample: results are provided on page 20A in Attachment D
potential radiation dose from building occupancy scenario: 0.88 mrem/yr

potential radiation dose from building renovatioh scenario: 1.65 mrem/yr

Treatment of elevated*** measurements

On RSDS MT-06-0454 no elevated measurements were detected in the hole that
previously held sump # 12 (SYS-PRS 232). No further action required. The area
previously occupied by Sump #12 is not included in the dose model.

Based on historical knowledge and analytical results the contamination in Room 61
was identified to be from the neutron source program. The alpha emitting
contaminants of concern (COCs) are Am-241, Pu-238, Pu-239 .The DCGL,, for these
radionuclides is 100 dpm/100 cm? and the DCGLgpmc is 300 dpm/100 cm?.  The
beta/gamma emnttlng contaminant of concem (COC) is Cs-137. The DCGL,, for these
radionuclides is 5000 dpm/100 cm?® and the DCGlemc is 15,000 dpm/100 cm?

Multiple elevated alpha measurements were detected in the floor of Room 61, which
exceed the DCGLgyc for gross alpha. Samples were collected from the floor at 2.54
cm, 15 cm, and 30 cm depths to determine the extent of volumetric contamination. It
was determined that volumetric contamination exists within the top 15 cm of the
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concrete floor. As stated in Appendix A of the Mound 2000, in the case of the
presence of volumetric contamination the RESRAD-Build computer code can be used
to determine the potential radiation dose to future building occupants.

Naturally occurring radioactive materials (NORM) in building materials (e.g. Th-228,
Th-230, Th-232, Ra-226, and Pb-210) were not used in the dose model. Laboratory
MDA values were used when COCs were reported at less than or equal to their MDA.
Laboratory MDA values were not used when non-COCs were reported at less than or
equal to the MDA. Analytical information from the alpha spectroscopy reports for Lab
|D#(s) 0600345 on page F51 and 0506376 on page F48 and gamma spectroscopy
report for LAB ID# GL08742 on page F49 located in RSDS MT-05-1180 were used as
input for the dose model. Analytical information from the gamma spectroscopy reports
for LAB ID# (s) GL11171 on page F68, and GL11172 on page F69 located in RSDS
MT-06-0346 were used to determine the depth of contamination.

The RESRAD-Build computer code was used to assess potential radiation dose to
future building occupants in Room 61. Doses were computed using both the building
occupancy scenario (office worker) and the building renovation scenario (construction
worker), as required in Appendix A of Mound 2000. Potential radiation dose to future
workers was evaluated versus the established dose limit of 15 mrem/yr as stated in
Appendix A of the Work Plan for Environmental Restoration of the DOE Mound Site,
excluding naturally occurring radioactive materials (NORM). Since the potential doses
from the building occupancy scenario (0.88 mrem/yr), and the building renovation
scenario (1.65 mrem/yr) were all below 15 mrem/yr, excluding naturally occurring
radioactive materials (NORM), no further action was required.

wE defined as direct gross alpha measurement exceedmg 300 dpm/100 cm?, direct beta
measurement exceeding 15000 dpm/100 cm?, removable gross alpha exceedlng
20 dpm/100 cm?, removable gross beta exceedlng 1000 dpm/100 cm?, or removable
tritium exceedlng 10,000 dpm/100 cm?.

Note: See pages D31 and D40 for computed dose values.

Calculations were done independently, without any consideration for additive dose
contributions from the other areas. The significance of additive dose contributions
from all areas to receptors in each area modeled with RESRAD-Build is captured on
pages D58A — D58B.

Conclusion Survey units meet the release criteria.
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Survey Unit 1C-15 and SYS-PRS 232

Attachment D

Mound T - Building

Data Analysis Worksheet
iﬁ:-i
|
Location RSDS |Removable (dpm/100cm?) Direct (dpm/100cm®)
a b a b | ]
TCT507015  |05-1013 000]  0.99 3 50 7191 i
1C150102S  [05-1013 3.55 0.00 29 58 1695 _
1C150103S  |05-1013 0.00 4.49 9 73 1732 []
1C150104S  [05-1013 0.00 0.00 16 62 1576 e
1C150105S  |05-1013 0.00 0.54 19 51 1695
1C150106S  |05-1013 0.00 0.00 13 84 1430 [
1C150107S  [05-1013 0.00 0.31 10 15 1026
1C1501088 |05-1013 0.00 0.00 12 22 1136
1C150109S  |05-1013 1.69 0.11 14 22 1201
1C150110S  |05-1013 0.00 0.47 2 1 1136
1C150111S  [05-1013 0.00 2.70 9 18 816 5
11501125 [05-1013 0.00 0.00 0 18 1201
1C1501138  [05-1013 0.00 1.54 5 18 1283 {
1C150114S  |05-1013 0.00 0.00 3 18 1191
1C1501155  |05-1013 0.00 0.00 2 15 1164
1C150116S  |05-1013 0.00 0.20 8 22 1036 r
1C150117S  |05-1013 0.00 0.00 3 4 1338 %
1C150118S  [05-1013 157 0.00 0 26 871
1C150119S  |05-1013 4.01 162 4 69 1705 [
1C150120S  |05-1013 0.00 5.14 26 51 1888 :
1C150201S _ |06-0488 1.96 0.00 13 4 704
1C150202S  |06-0488 0.00 0.36 24 15 833 gy
101502035 [06-0488 0.00 1.55 29 34 1181 L
1C150204S  |06-0488 0.00] . 0.00 23 19 704 :
1C150205S  |06-0488 0.00 0.00 10 34 605 .
1C150206S  |06-0488 0.00 0.48 12 23 645 E
1C150207S  |06-0488 0.00 0.27 26 30 813 -
1C1502085  |06-0488 0.00 3.04 12 8 794
1C150209S  |06-0488 0.00 0.00 1 15 942
1C150210S  |06-0488 0.00 2.78 2 19 982
1C150211S _ |05-1013 2.61 0.00 0 33 880
1C1502128  |05-1013 0.00 0.00 4 22 1274
1C150213S  |05-1013 0.00 2.95 2 26 953
1C150214S  |05-1013 0.00 0.00 20 22 1045
1C150215S  [05-1013 0.00 0.00 9 15 1109
1C150216S  |05-1013 0.00 0.00 9 7 1237
1C150217S  |05-1013 1.73 0.12 8 22 1265
1C1502185  |05-1013 0.00 0.00 13 29 1182
1C150219S [05-1013 0.00]" 0.00 0 15 1210 .
1C150220S  [05-1013 0.00 1.58 5 18 1182 L.
1C150221S  |05-1013 0.00 1.42 9 36 1100

Delsy .
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Survey Unit 1C-15 and SYS-PRS 232

Attachment D

Mound T - Buildirg

Data Analysis Worksheet
Location RSDS |Removable (dpm/100cm®) Direct (dpm/100cm®)
a b H a b
1C150101J  [06-0109 1.72 1.60 29 59 1410
1€150102J  [06-0109 0.00 2.67 15 48 1092
1C150103J _ |06-0109 0.00 4.18 10 40 1307
1C150104J _ [06-0109 0.00] . 0.00 26 4 1036
1C150105J _ [06-0109 0.00 0.04 14 11 896
1C150106J _ [06-0109 0.00 0.00 14 15 1074
1C150107J __ [06-0109 0.00 1.52 5 11 971
1C150108J _ |06-0109 0.00 0.00 4 15 868
7C150109J _ |06-0109 0.00 0.00 11 7 952
1C150110J _ |06-0109 0.00 0.00 3 26 710
1C150201J _ [06-0109 0.00 513 9 7 962
1C150202J  [06-0109 0.00 0.00 18 18 1242
1C150203J _ |06-0109 1.73 0.00 5 33 728
1C150204J _ [06-0109 0.00 1.58 5 22 682
1C150205J _ |06-0109 0.00 0.00 12 4 1083
1C150206J _ |06-0109 0.00 0.20 18 7 1167
1C150207)  |06-0109 0.00 0.00 8 7 962
1C150208J  |06-0109 0.00 0.00 5 11 1083
1C150208)  |06-0109 0.00 0.00 5 18 803
1C150210J __[06-0109 0.00 0.62 10 18 850
1C150101D _ [05-0588 0.00 0.00 8 31 908
1C150101U _ |05-0588 1.73 0.00 0 19[ 938
11501020 |05-0588 0.00 0.31 9| 54 1128
1C150102U _ |05-0588 0.00] . 0.00 1 4 879
1C150103D _ [05-0588 0.00 0.37 0 31 1118
1C150104D __|05-0588 0.00 0.00 2 31 1228
1C150201D __ [05-0588 0.00 0.00 0 19 958
1C150201U _ [05-0588 0.00 5.28 0 12 978
1C150201V__ [05-0588 1.74 2.12 7 15 869
1C150202U _|05-0588 1.74 0.24 0 15 1098
1C150202V _ |05-0588 0.00 0.42 10 8 1008
1C150203U _ |05-0588 0.00 142 0 27 839
1C150203V__ |05-0588 4.02 0.36 9 0 918
1C150204U  |05-0588 0.00 0.00 2 7 1659
1C150204V _ |05-0588 0.00 2.73 93 19 849
1C150205U _ [05-0588 0.00 0.00 3 7 1695
1C150205V __ (05-0588 0.77 0.33 19 27 1308
1C150206U _ |05-0588 355  1.26 32 7 1439
1C150207U.__ |05-0588 1.77 0.00 31 18 1530
1C150208U _ |05-0588 0.00 5.14 12 7 1201
1C150209U __ |05-0588 0.00 2.91 10 7 1054
1C150210U  [05-0588 0.00 2.13 0 18 1118

ks







s : Altachment D

' : Mound T - Building
! Survey Unit 1C-15 and SYS-PRS 232
Data Analysis Worksheet

7=
&
: Location '| RSDS |Removable (dpm/100cm?) Direct {(dpm/100cm®)
a b H a b
i 1C150101S__ [05-1013 0.00 0.99 3 80 1191
I 1C150102S  [05-1013 3.55 0.00 29 58 1695
1C150103S __ [05-1013 0.00 4.49 9 73 1732
‘ 1C150104S  [05-1013 | 0.00 0.00 16 62 1576
1C1501058  [05-1013 | 0.00 0.54 19 51 1695
1C150106S __ [05-1013 0.00]  0.00 13 84 1439
(] 1C150118S _ [05-1013 1.57 0.00 0 26 871
e 1C150119S _ [05-1013 4.01 1.62 4 69 1705
' 1C150101X _ [05-1153 n/a n/a nla 412] - 1781
1C150102X 05-11563 nfa n/a n/a 214 1771
1C150103X__ |05-1153 n/a n/a n/a 1629 1936
1C150104X __ [05-1153 n/a n/a nia 1213 1578
1C150105X _ [05-1153 n/a n/a n/a 72 1916
N 1C150106X _ [05-1153 n/a n/a n/a 645 3000
1C150107X__ |05-1153 n/a n/a nla 1893 3204
1C150108X  [05-1153 n/a n/a n/a 996 1839
1C150109X  [05-1153 n/a n/a n/a 614 1791
1C150110X _ |05-1153 n/a n/a nla 717 1829
1C150101R _ |06-0346 0.00 0.38 3 46 1839
1C150102R __ |06-0346 0.00 0.36 10] 61 1636
1C150103R __ |06-0346 0.00 0.30 22 53 1810
1C150104R _ |06-0346 0.00]  0.58 13 34 1762
= 1C150105R _ |06-0346 1.58 .22 14 118 1897
!I 1C150106R___|06-0346 1.69 0.00 5 34 1278
= 1C150107R___[06-0346 0.00 0.00 19 34 1403
» 1C150108R__ [08-0346 0.00 0.66 20 42 1597
. 1C150109R  [06-0346 0.00 0.00 16 38 1220
2] 1C150110R _ [06-0346 0.00 0.00 22 57 1742
1C150111R_ [06-0346 0.00 000 23 23 172
=3 1C150112R __ |06-0346 1.64 3.69 9 630 2652
o 1C150113R__ [06-0346 . 0.00 1.68 5 57 2313
| 1C150114R _ [06-0346 0.00 0.00 21 27 1558
;;_ 1C150115R _ [06-0346 2.01 0.12 16 122 1481
1C150116R__ |06-0346 0.00 0.00 16 11 1316
) 1C150117R __ |06-0346 0.00 0.00 13 38 1674
- 1C150118R  [06-0346 1.69 0.00 10 11 1800
n/a smears not required RESRAE[averages 257| 1714

Dylsy




T Building rooms 62 and 63
MARSSIM classification Class 1

Historical use Room 63 was associated with the neutron source program and was later
used for tritium production. SYS-PRS 233 (Sump 13) was high-risk sump
located in room 63 and was taken out of service and later removed from the
building. Residual bulk contamination remains in the concrete floor. There
were two elevators (EL# 19 and EL# 20) located in Room 63. Both elevators
were removed. Room 62 occupies the space that was previously held by
EL# 20; a metal grate was placed over the opening and the area was later
used as a storage area. The contaminants of concern (COCs) are Am-241,
Pu-238, Pu-239 and Cs-137.

Survey description summary
gamma scan: drain chases - 100%
sump - 100%
alpﬁa and beta scan: floor — 100%
sump - 100%
walls below 2 meters - 100%
walls above 2 meters — 25%

ceiling - approx. 1 meter area scanned around each static
measurement

static measurements: 20 each static locations measurements on floor and walls
below 2 meters

20 each static location measurements on ceiling and walls
above 2 meters

17 each judgmental location measurements on floor and
walls below 2 meters

10 each judgmental location measurements on ceiling and
walls above 2 meters

21 each judgmental location measurements on drains,
vents, and utilities -
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28 each judgmental location measurements in the hole that
previously held the sump, its steel liner, and in the drain
chases that previously held the drains

28 direct alpha and beta measurements were taken on the
floor in Room 63 for RESRAD-Build

* Judgmental measurements are biased measurements in

locations where, in the professional judgment of the surveyor, the
potential for residual contamination exists.

removable contamination measurements: smears were taken at each static

measurement location and each was assayed for gross
alpha, gross beta, and tritium

exposure rate measurement: 1 taken from 1 meter above floor in center of each

volumetric samples:

room and 1 measurement taken at contact and from 1
meter above the floor at each of the 7 elevated areas in
Room 63.

A composite sample from 19 sample locations was
collected and used to represent the average volumetric
concentration for use in the RESRAD-Build dose models.
Nine of the locations were selected at random and the
other 10 were biased samples from the most highly
elevated areas. The samples were collected by drilling 1”
diameter holes into the concrete floor to a depth of 2.54 cm
(1"). The powder from these drillings were combined to
form a single sample.

In the RESRAD-Build renovation scenario the activity found
in the 2.54 cm composite sample is assumed to represent
the activity concentration (pCi/g) in the concrete to a depth
of 156 cm.

For the RESRAD-Build occupation scenario, the activity
found in the 2.54 composite sample is again assumed to be
representative of the contamination levels to a depth of 15
cm. In this scenario, however, all of the activity is modeled
as being on the surface.

Composite samples from the surface to 15 cm were
collected to determine the extent of contamination.
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Treatment of elevated*** measurements

No elevated measurements were detected in the hole that previously held sump # 13
(SYS-PRS 233). No further action required.

Elevated measurements were detected in Room 62 on RSDS MT-05-1120. One area
was on the floor and five were the metal grate that covered the opening. The metal
plate was removed and disposed as radioactive waste. No further action was taken at
the elevated measurement on the floor since the area was to be dose modeled. That
floor area was included with the floor area in Room 63. There was an elevator shatft in
the bottom of the floor in Room 62. The shaft was too small in diameter to survey. A
sampling tool was lowered down the shaft to survey sediment at the bottom. Three
elevated alpha measurements were detected on a sampling tool used to survey
sediment at the bottom of the elevator shaft on RSDS MT-06-0041. The sediment was
analyzed and determined to contain Pu-238 and Pu-239. (See page F180). The shaft
was pressure washed until all the sediment was removed and the water was run
through a water filtration unit. The water filtration unit was surveyed on RSDS MT-086-
0230 no elevated measurements were detected. The sediment, the sampling tool, and
the water filtration unit were disposed as radioactive waste. No further action is
required.

Based on historical knowledge and analytical results, the contamination in Rooms 62
and 63 were identified to be from the neutron source program. The alpha emitting
contaminants of concern (COCs) are Am-241, Pu-238, Pu-239 .The DCGL,, for these
radionuclides is 100 dpm/100 cm? and the DCGLgme is 300 dpm/100 cm?  The
beta/gamma emitting contaminant of concern (COC) is Cs-137. The DCGL,, for these
radionuclides is 5000 dpm/100 ¢cm? and the DCGLegyc is 15,000 dpm/100 cm?. There
were no elevated beta readings above the DCGLw. Multiple elevated alpha
measurements were detected in the floor of Rooms 63 and Room 62 (hole in the floor
that previously held El. 20), which exceed the DCGLgyc for gross alpha. Samples were
collected from the floor to a depth of 2.54 cm, and from the floor to a depth of 15 cm,
to determine the extent of volumetric contamination. It was determined that volumetric
contamination exists within the top 15 cm of the concrete floor. As stated in Appendix
A of the Mound 2000, in the case of the presence of volumetric contamination the
RESRAD-Build computer code can be used to determine the potential radiation dose
to future building occupants.

Naturally occurring radioactive materials (NORM) in building materials (e.g. Th-228,
Th-230, Th-232, Ra-226, and Pb-210) were not used in the dose model. Laboratory
MDA values were used when COCs were reported at less than or equal to their MDA.
Laboratory MDA values were not used when non-COCs were reported at less than or
equal to the MDA. Analytical information from the alpha spectroscopy reports for Lab
ID#(s) 0600346 on page F171 and 0506256 on page F168 and gamma spectroscopy
report for LAB ID# GL08741 on page F169, located in RSDS MT-05-1181 was used
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Parameters Used in the Building Occupancy Scenario

fraction

Parameter Value used | Remarks

Number of rooms 1 Future airflow between T Building rooms is
unknown.

Air exchange rate 0.8 hr' RESRAD-Build default value based on studies
of various residential and commercial buildings
(Yu et al. 2003).

Exposure duration 365.25 days | To match occupancy period in NUREG/CR-5512
building occupancy scenario (Beyeler et al.
1999).

Indoor fraction 0.267 To match 97.5 d/yr time in building in
NUREG/CR-5512 (Beyeler et al. 1999).

Receptor location X Y1 The X and Y values are such that the receptor is

(meters) located in the center of room/source at a height
of 1 meter above floor.

Receptor inhalation 336 m°d | To match the 1.4 m°h breathing rate in

rate NUREG/CR-5512 (Beyeler et al. 1999).

Receptor indirect 1.12E-4 m“h | Mean value from the parameter distribution (Yu

| ingestion rate ' et al. 2003).

Source type Area It is assumed that contamination is only on the
surface (Yu et al. 2003).

Direct ingestion rate 0 Direct ingestion of the floor is highly unlikely.
Ingestion may occur indirectly as the floor
erodes and small particles become available to
contaminate an occupant’s hands and
subsequently be ingested. (Indirect ingestion is
a separate parameter.)

Air release fraction 0.07 Most likely value from the parameter distribution
(Yu et al. 2003).

Removable fraction 0.1 Assumes 10% of the contamination is
removable (NUREG/CR-5512 default).

Time for source 10,000 days | Most likely value from parameter distribution (Yu

removal or source et al. 2003).

lifetime

Deposition velocity 0.01 m/s RESRAD-Build default (Yu et al. 2003).

Resuspension rate BE-7 s-1 RESRAD-Build default (Yu et al. 2003).

Time fraction 1 Exposed individual spends 100% of their time at
the receptor location.

Radon release 0.1 RESRAD-Build default (Yu et al. 2003).

Source geometry

Disc source with area equal to room floor area.
Receptor positioned 1 meter above center of
source.

4
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Parameters Used in the Building Renovation Scenario

Parameter Value used | Remarks

Number of rooms 1 Future airflow between T Building rooms is
unknown.

Air exchange rate 0.8h" RESRAD-Build default value based on studies
of various residential and commercial buildings
(Yu et al. 2003).

Exposure duration 179 days | To match renovation period in NUREG/CR-5512
building renovation scenario (Beyeler et al.
1999).

Indoor fraction 0.351 To match the 62.83 days spent in the building
during renovation period in NUREG/CR-5512
building renovation scenario (Wernig et al.
1999). '

Receptor location X, Y, 1 The X and Y values are such that the receptor is

(meters) located in the center of room/source at a height
of 1 meter above floor.

Receptor inhalation 38.4 m%d | To match building renovation scenario with 1.6

rate m°’/ breathing rate of moderate activity given in
the EPA Exposure Factor Handbook (US EPA
1997).

Receptor indirect 0 It is assumed that the ingestion is only from the

| ingestion rate direct contact with the source (Yu et al. 2003).

Source type Volume Contamination is assumed to be volumetric.

Direct ingestion rate 0.052 g/h | The effective transfer rate from NUREG/CR-
5512 building renovation scenario for ingestion
of loose dust to the hands and mouth during
building renovation (Wernig et al. 1999).

Air release fraction 0.07 Most likely value from the parameter distribution
(Yu et al. 2003).

Source erosion rate 4.1E-4 cm/d | It is assumed that the total source thickness of
15 ¢cm can be removed in 100 years of building
life (Yu et al. 2003).

Deposition velocity 0.01 m/s RESRAD-Build default (Yu et al. 2003).

Resuspension rate 5E-7 s-1 RESRAD-Build default (Yu et al. 2003).

Time fraction

Exposed individual spends 100% of their time at
the receptor location.

Source geometry

Volumetric disc source, 15 cm thick, with area
equal to room floor area. Receptor positioned 1
meter above center of source.
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¥ ‘RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 18:03:27 Page: 1 **
wTitle : Mound T Building - Room 61 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroomél.bld

! = RESRAD-BUILD Table of Contents =
:
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** RESRAD-BUILD Dose Program Cutput, Version 3.2lm 06/19/06 18:03:27 Page: 2 *%
Title : Mound T Building - Room 61 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroomé6l.bld
= RESRAD-BUILD Input Parameters —
Number of Sources 1
Number of Receptors: iR
Total Time : 3.652500E+02 days
Fraction Inside : 2.670000E=01
= Receptor Information =————
Receptor Room X y z FracTime Inhalation Ingestion(Dust)
[m] (m] [m] (m3/day] [m2/hr]
1 1 4.650 4.650 1.000 1.000 3.36E+01 1.12E-04

=== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
(g/cm3] {ecm)

1 1 2.40E+00 0.00E+00 Concrete

D/ep




i« RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 18:03:27 Page: 1 **
“:Title : Mound T Building - Room 61 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroomél.bld

i

1} —_— ——
= —_— RESRAD-BUILD Table of Contents =
{1
il
i
RESRAD-BUILD Input Parameters............ 2
5 Building Information. ..c.cseossemnassonss 3
H Source Information.......cecueeereneeransas 4
For time = 0.00E+00 yr
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** RESRAD-BUILD Dose Program OQutput, Version 3.21m 06/19/06 18:03:27 Page: 2 Wk

Title : Mound T Building - Room 61 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroomél.bld

[m2 /hx]

= RESRAD-BUILD Input Parameters =
Number of Sources 1
Number of Receptors: 1
Total Time : 3.652500E+02 days
Fraction Inside : 2.670000E-01
Receptor Information
Receptor Room X v z FracTime Inhalation Ingestion (Dust)
[m] [m] [m] (m3/day]
1 1 4,650 4.650 1.000 1.000 3.36E+01

.

== Receptor-Source Shielding Relationship ==

Receptor Source Density Thickness Material
[g/cm3] fcm]

1 1 2.40E+00 0.00E+00 Concrete

1.12E-04

Dotfst
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* RESRAD-BUILD Dose Program Output, Version 3.21lm 06/19/06 18:03:27 Page:
“ifitle : Mound T Building - Room 61 Building Occ -
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyrcomé6l.bld

4
]

ey

e=—==== Building Information =——————=

Building Air Exchange Rate: 8.00E-01 1/hr

Height [m] Air Exchanges [m3/hr]
Area [m2}
***********‘k*****************_**
* *
* *
* <=001: 2.09E+02
Hl: 3.000 ¥ Room 1 % Q10 : 2.09E+02
- ® LAMBDA: 8.00E-01 3
" Area 87.100 * ¥
* &
gk ok ok ok ok ok ok ok kok ok ok Rk ok ke ok ke ke ok ke ek e ke e

Y

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-07 [1l/s]

3**
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** RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 18:03:27
Title : Mound T Building - Room 61 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroomé6l.bld

Page: 4 **

= Source Information =————=

Source: 1

Location:: Room : 1 =x: 4.65 y: 4.65 z: 0.00[m]
Geometry:: Type: Area Area:8.71E+01 [m2] Direction: z
Pathway ::

Direct Ingestion Rate: 0.000E+00 [1/hr)]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01

Time to Remove: 1.000E+04 [day]

Radon Release Fraction: 1.000E-01

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: BUILD

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

. (dpm/m3) ]
AM-241 3.830E+04 1.640E-03 2.000E-01 4.311E-05
PU-239 3.060E+04 1.595E-03 1.932E-01 2.234E-07
P0-238 3.060E+04 1.441E-03 1.766E-01 2.572E-07
Np-237 0.000E+00  2.000E-03 2.432E-01 5.450E-04
0-235 0.000E+00 1.203E-04 5.541E-02 4.068E-04
U-234 0.000E+00 1.275E-04 5.946E-02 4.023E-07
U-233 0.000E+00 1.302E-04 6.081E-02 8.604E-07
PA~-231 0.000E+00 4,775E-03 5.766E-01 8.054E-05
TH-230 0.000E+00 2.468E-04 1.468E-01 9.189E-07
TH-229 0.000E+00 1.815E-03 9.730E-01 7.748E-04
AC-227 0.000E+00 6.667E-03 3.027E+00 9.730E-04
RA-226 0.000E+00 5.991E-04 3.874E-03 4.685E-03
PB-210 0.000E+00 3.275E-03 1.045E-02 4.730E-06
Cs~137 4.600E+04 2.252E-05 1.437E-05 1.437E-03

Doifep




. RESRAD-BUILD Dose Program Output, Version 3.2lm 06/19/06 18:03:27 Page: 5 *+
Felitle Mound T Building - Room 61 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroom6l.bld

‘-ivaluation Time: 0.00000000E+00 years

Assessment for Time: 1

. — Time =0.00E+00 yr —_—

3

-l

=== Source Information =————=

f%ource: 1

L Location:: Room : 1 x: 4.65 y: 4.65 =z 0.00 [m]
Geometry:: Type: Area Area:8.71E+01 [m2] Direction: =z
Pathway ::

0.000E+00 [1/hr]
7.000E-02
1.000E-01
1.000E+04 [day]

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

Contamination:: Nuclide Concentration

[dpm/m2]

AM-241 3.830E+04

PU-239 3.060E+04

= PU-238 3.060E+04
& NP-237 0.000E+00
U-235 0.000E+00

U-234 0.000E+00

U-233 0.000E+00

PA-231 0.000E+00

TH-230 0.000E+00

TH-229 0.000E+00

AC-227 0.000E+00

RA-226 0.000E+00

PB-210 0.000E+00

CcsS-137 4.600E+04
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** RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 18:03:27
Title : Mound T Building - Room 61 Building Occ

Input File : T:\T=-Marssim\RESRAD\Tbldgoccupancyroomél.bld
Evaluation Time: 0.00000000E+00 vyears

_ T
a—— RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

[mrem]

Source Total

1
Receptor 1 8.83E-01 8.83E-01
Total 8.83E-01 8.83E-01

Page:
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i* RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 18:03:27 Page: 7

“Title : Mound T Building - Room 61 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroomé6l.bld
~'Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

- [mrem]
o |
|58 |
i_burce: 1
Receptor External Deposition Immersion Inhalation Radon

8 1 1.20E-01 2.86E-05 2.13E-07 7.53E-01 9.98E-18
{;[ Total 1.20E-01 2.86E-05 2.13E-07 7.53E-01 9.98E-18
f]

2

g

1

|

B

g

Ingestion
9.94E-03
9.94E-03

*
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** RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 18:03:27

Title : Mound T Building - Room 61
Input File

Building Occ

: T:\T-Marssim\RESRAD\Tbldgoccupancyroomél.bld

Evaluation Time:

Source:

Nuclide Receptor

AM-241
aM-241
NP-237
U-233
TH-229

PU-239
PU-239
U-235
PA-231
AC~-227

PU-238
PU-238
U-234
TH-230
RA-226
PB-210

CcS-137
€S=-137

1

3.15E-01
6.74E-08
2.20E-14
8.62E-18

2.39E-01
4.51E-11
2.50E-15
1.00E-16

2.16E-01
1.03E-07
7.63E-13
1.17E-16
5.52E-20

1.13E-01

0.00000000E+00 years

Nuclide Detail of Doses

Total

3.15E-01
6.74E-08
2.20E-14
8.62E-18

2.39e-01
4.51E~11
2.350E-15
1.00E-16

2.16E-01
1.03e-07
7.63E-13
1.17E-16
5.52E-20

1.13E-01

[mrem]

Fage:

8

ks

@30/%




“fitle : Mound T Building - Room 61 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyrcom6l.bld
“full Summary

_!
!

——
RESRAD-BUILD Dose (Time) Tables =
| — — 3

B Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.00E+00

8.83E-01

Receptor Dose/Yr Averaged Over Exposure Duration

T "

(mrem/yr)

{2 Evaluation Time [yr]
= 0.00E+00

8.83E-01

“* RESRAD-BUILD Dose Program Output, Version 3.2lm 06/19/06 18:03:27 Page:
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o RESRAD—BUILD Dese Program Output, Version 3.2lm 06/19/06 17:24:35
Title : Mound T Building - Room 61 Building Ren '
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroom6l.bld

— RESRAD-BUILD Table of Contents e
RESRAD=-BUILD Input Parameters............ 2
Building Informatlon..ceosesseneeeiyeasi 3
Source Informatiolivieveiewedvmisin el sm s q
For time = 0,00E+00 yr

Time Spacific ParamelerSii:-ccsisssenss 5
Receptor=-Source Dose Summary.......... 6
Dose by Pathway Detail................ 7
Dose by Nuclide Detail................ 8
Full SUMMAELY . veesescommmmnss A A A 9

Page: 1
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“‘Title : Mound T Building - Room 61 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrencvationrcomél.bld

—_— RESRAD-BUILD Input Parameters =
i)
B
il

Number of Sources : nl

i Number of Receptors: .
].1 Total Time :  1.790000E+02 days
- Fraction Inside : 3.510000E-01

=== Receptor Information

iﬁeceptor Room X y
(m] [m]) - [m] (m3/day]
31 1 4.650 4.650 1.000 1.000 3.84E+401

=== Receptor-Source Shielding Relationship =—

Receptor Source Density Thickness Material
[g/cm3] [cm]

]
& 1 1 2.40E+00 0.00E+00 Concrete

i+ RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:24:35 Page: 2

z FracTime Inhalation Ingestion(Dust)

[m2/hx]
0.00E+00

*

®35/5}F




- REsgAD—BUILD Dose Program Output, Version 3.21m 06/19/06 17:24:35
Title : Mound T Building - Room 61 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomé6l.bld

=———== Building Information =—w——

Building Air Exchange Rate: 8.00E-01 1/hr

Height (m]
Area [m2]

H1: 3.000

Area 87.100

Depcsition velocity: 1.00E-02 [m/s]

Air Exchanges [m3/hr]

kkkke bbbk kdd bbb hrhkddkdhdbdddddd

Page: ) ok

* *

* *

* <=Q01: 2.09E+02

X Room 1 " Q10 : 2.09E+02
*  LAMBDA: 8.00E-01 *

* R

* : -
**Pii***********i*********_*****

Resuspension Rate: 5.00E-07 [1/s]

Dyifsy




RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:24:35 Page: g4 **
##Title : Mound T Building - Room 61 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomél.bld

£ = Source Information =————1o

_Source: 1

| Location:: Room : 1 x:

t Geometry:: Type: Volume

Pathway :: _
'Direct Ingestion Rate: 5.200E-02 (gm/hr]
Fraction released to air: 7.000E-02

4.65 y: 4,65 z: 0.00([m]
Area:8.71E+01 [m2] Direction: z

ey
T
iy

= Containment Number of Regions: 1 Contaminated Region: 1
i Region H 1
ﬁj Thickness [cm) 11.50E+01
e Density [g/cm3) 12.40E+00
Material :Concrete
Erosion Rate [cm/day] :4.10E-04
Porosity :1.00E-01

Eff. Diffusion [m2/s] :2.00E-05
Emanation Fractions(1l):2.00E-01
(2) :2.00E-01

Contamination::
- Nuclide Concentration Dose Conversion Factor (Library: BUILD
&Y Ingestion Inhalation Submersion
[pCi/q] [mrem/pCi] [mrem/pCi] [mrem/yr/
i (pCi/m3)]
3 AM-241 5.000E-02 3.640E-03  4.440E-01 9.570E-05
- PU-239 4,000E-02  3.540E-03  4.290E-01  4.9608E-07
y PU-238 4.000E-02 3.200E-03  3.9%20E-01 5.710E~-07
' ﬂg Np-237 0.000E+00  4.,440E-03  5.400E-01 1.210E-03
| B-235 0.000E+00  2.670E-04 1.230E-01  9.030E-04
i u-234 0.000E+00 2.830E-04 1.320E-01 8.930E-07
‘ Ej U-233 0.000E+00  2.890E-04 1.350E-01 1.910E-06
i PA-231 0.000E+00 1.060E-02 1.280E+00 2.010E-04
’ TH-230 0.000E+00 5.480E-04  3.260E-01 2.040E-06
i & TH-229 0.000E+00 4.030E-03 2.160E+00 1.720E-03
Pl AC-227 0.000E+00 1.480E-02 6.720E+00 2.160E-03
: RA~-226 0.000E+00 1.330E-03 8.600E-03 1.040E-02
e PB-210 0.000E+00 7.270E-03 2.320E-02 1.050E-05
: %ﬂ CsS-137 6.000E-02 5.000E-05 3.190E-05 3.190E-03

D}s’ / o4



*%* RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:24:35 Page: 5 k%
Title : Mound T Building - Room 61 Building Ren

Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomél.bld

Evaluation Time: 0.0000C0000E+00 years

Assessment for Time: 1

—_— Time =0.00E+00 yr —_—
== Source Information =————=
Source: 1
Location:: Room : 1 x: 4.65 y: 4.65 =z 0.00 [m]
Geometry:: Type: Volume Area:B8.71E+01 [m2] Direction: 2z
Pathway ::
Direct Ingestion Rate : 5.200E-02 [gm/hr]
Fraction released to air: 7.000E-02
Containment :: Number of Regions: 1 Contaminated Region: 1
Region 2 1
Thickness J[cm] :1.50E+01 ,
Fraction Contaminated :1.00E+00
Density ([g/cm3] :2.40E+00
Contamination:: Nuclide Concentration
[pCi/qg]
AM-241 5.000E-02
PU-239 4.000E-02
PU-238 4.000E-02
NP-237 0.000E+00
U~-235 0.000E+00
U-234 0.000E+00
U-233 0.000E+00
PA-231 0.000E+00
TH~230 0.000E+00
TH-229 0.000E+00
AC-227 0.000E+00
RR-226 0.000E+0Q0
FPB-210 0.000E+00
CsS-137 6.000E-02

 Dyfsy




i¥i* RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:24:35 Page: 6 ¥
I~!Title : Mound T Building - Room 61 Building Ren

Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomél.bld
r-Evaluation Time: 0.00000000E+00 years

= ==
—_— RESRAD-BUILDDose Tables =

& — r—
£
'
b
(1 Source Contributions to Receptor Doses
: [mrem]

Source Tbtal

Nt i
Receptor 1 1.65E+00 1.65E+00
“ Total 1.65E+00 1.63E+00

Da/sy



*% RESRAD-BUILD Dose Program OQutput, Version 3.21m 06/19/06 17:24:35 Page: 7

Title : Mound T Building - Room 61 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationrcomé6l.bld
Evaluation Time: 0.00000000E+0Q years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 2.T1E-02 5.28E-05 3.94E-07 1.58E+00 1.58E~18 3.56E-02
Total 2.71E~-02 5.2BE-05 3,94E~-07 1.58E+00 1.58E-18 3.56E-02

* &

D_zﬂsf




RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:24:35 Page:

“Title : Mound T Building - Room 61 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomé6l.bld

il

1ﬁaurce: 1

F’ Nuclide Receptor
=) 1
AM-241

g AM-241 6.54E-01
|; NP-237 6.38E-08
233 1.11E~-14
2.06E~18

.06E-01
.04E-11
.26E-15
.46E-17

N =W

.58E-01
.06E-07
.86E~-13
.50E~-18
.05E-21

0 LW

[3 ™

12E-02

i iae et ol

6
6
1
2

5
3
1

2

W W W e

'Fvaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Total

+54E-01
.38E-08
«11E-14
.06E-18

.06E-01
.54E-11
.26E~15
46E-17

.58E-01
.06E-07 -
.86E~13
.50E-18
.05E-21

.72E-02

*
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** RESRAD-BUILD Dose Program Output, Version 3.21lm 06/19/06 17:24:35
Title : Mound T Building - Room 61 Building Ren

Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomé6l.bld

Full Summary

|11

RESRAD-BUILD Dose (Time) Tables —_—

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.00E+00

1 1.65E+00

Receptor Dose/Yr Averaged Over Exposure Duration

[mrem}yr]

Evaluation Time [yr]
0.00E+00

1 3.36E+00

Page:

9
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¥ RESRAD-BUILD Dose Program Output, Version 3.2lm 06/19/06 17:48:18
“Pitle : Mound T Building - Room 63 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroomé63.bld

RESRAD-BUILD Table of Contents

; RESRAD-BUILD Input Parameters........... .
s Bullding Information.: oo s eu v i i a e s
'l Source INformation.....iceeeccvacancancss
For time = 0.00E+00 yr
Time Specific Parameters..............
Receptor-Source Dose Summary..........
Dose by Pathway Detail................
Dose by Nuclide Detail................
FULlLl SUMMALY . v oneeaie s oines s s en s oensees

=W N

oo JdJon

Page:
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*% RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:48:18 Page: 2
Title : Mound T Building - Room 63 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroomé63.bld

= RESRAD-BUILD Input Parameters _—
Number of Sources : 1
Number of Receptors: 1
Total Time : 3.652500E+02 days
Fraction Inside 1 2.670000E-01
Receptor Information
Receptor Roorm X Y z FracTime Inhalation Ingestion (Dust)
{m] [m] - [m] [m3/day] [m2/hr]
1 1 4.800 4.800 1.000 1.000 3.36E+01 ° 1.12E-04

== Receptor-Source Shielding Relationship =——

Receptor Souzce Density Thickness Material
[g/cm3} [cm]

¥ 1 2.40E+00 0.00E+00 Concrete

* &

Duafsz
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* RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:48:18 Page:
““fitle : Mound T Building - Room 63 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroom63.bld

-
5

B
i
' Building Information ———==

Building Air Exchange Rate: 8.00E-01 1/hr

Height [m] Air Exchanges [m3/hr]
: Area [m2]
‘_‘.’j- bk kkhkkdkkhkhhhhh ke r kb hkhh
2 * *
* *
* <=0Q01: 3.,82E+02
H1: 5.200 * Reoom 1 x 010 : 3.82E+02
& LAMBDA: 8.00E-01 2
Area 91.800 * *
! * *
dodhkkckdkokkk ok ok ok *********i’k********

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-07 [1l/s]

3

ke

Disfsp



** RESRAD-BUTILD Dose Program Output, Versiocn 3.21Im 06/19/06 17:48:18 Page: 4. *% L;
Title : Mound T Building - Room 63 Building QOcc B
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroomé63.bld

e |
=————— Source Information =———— 2
E
Source: 1
Location:: Room : 1 x: 4.80 y: 4.80 z: 0.00[m] b
Geometry:: Type: Area Area:9.18E+01 [m2] Direction: z I
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr] 3
Fraction released to air: 7.000E-02 [
Removable fraction: 1.000E-01
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 1.000E-01 {:
i
|
i':
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: BUILD l
Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/ -
; (dpm/m3) ] l
AM-241 7.660E+04 1.640E-03 2.000E-01 4.311E-05
PU-239 2.300E+04 1.595E-03 1.932E-01 2.234E-07 _
PU-238 6.890E4+04  1.441E-03 1.766E-01  2.572E-07 &
NP-237 0.000E+00 2.000E-03 2.432E-01 5.450E-04 i
U-235 0.000E+00 1.203E-04 5.541E-02 4.068E-04
U-234 0.000E+00 1.275E-04 5.946E-02 4.023E-07 T
U-233 0.000E+00 1.302E-04 6.081E-02 8.604E-07 ll
PA-231 0.000E+00 4.775E-03 5.766E-01 9.054E-05
TH~230 0.000E+00 2.468E-04 1.468E~01 9.189E-07 o
TH-229 0.000E+00 1.815E-03 9.730E-01 7.748E-04 .l
AC-227 0.000E+00 6.667E-03 3.027E+00 9.730E-04 &
RA-226 0.000E+00 5.991E-04 3.874E-03 4,685E-03 )
PB-210 0.000E+00 3.275E-03 1.045E-02 4.730E-06 }
Cs-137 4.600E+04 2.252E-05 1.437E-05 1.437E-03 )

Duyfsz |



'r RESRAD-BUILD Dose Program Output, Version 3.21lm 06/19/06 17:48:18 Page: o ok
““Fitle : Mound T Building - Room 63 Building Occ

Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroom63.bld
“ivaluation Time: 0.00000000E+00 years

— Assessment for Time: 1
o Time =0.00E+00 yr

L ‘ == Source Information

[}ource: 1

Location:: Reom : 1 x: 4.80 y: 4.80 z: 0.00 [m]

Geometry:: Type: Area Rrea:9.18E+01 [m2] Direction: z
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
5 Removable fraction: 1.000E-01
Time to Remove: 1.000E+04 [day]
=
o Contamination:: Nuclide Concentration
%?; {dpm/m2]
= AM-241 7.660E+04
PU-239 2.300E+04
PU-238 6.890E+04
NP-237 0.000E+00
U-235 0.000E+00
ol _ U-234 0.000E+00
LJ U-233 0.000E+00
' PA-231 0.000E+00
; TH-230 0.000E+00
il TH-229 0.000E+00
o AC-227 0.000E+00
RA-226 0.000E+00
PB-210 0.000E4+00
Cs-137 4.600E+04

Dys/ss






[T SR L

+Title
Input File :

_ource: 1

Receptor External
F; 1 1.29E-01
i Total 1.29E-01

|

el
[

s
el

R e

Pathway Detail of Doses

Deposition Immersion Inhalation

1.79E-05
1.79E-05

[mrem]

1.27E-07
1.27E-07

7.31E-01
7.31E-01

Radon
1.84E-17
1.84E-17

i #* RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:48:18 Page: 7
Mound T Building - Room 63 Building Occ
T:\T-Marssim\RESRAD\Tbldgoccupancyroomé63.bld
0.00000000E+00 years

Ingestion
9.61E-03
9.61E-03

EE 3

Dy 152



** RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:48:18
Title : Mound T Building - Room 63 Building Occ

Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroom63.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
AM-241
AM-241 3.70E-01 3.70E-01
NP-237 8.36E-08 8.36E-08
U-233 2.55E-14 2,55E-14
TH-229 1.02E-17 1.02E-17
PU-239
PU-23% 1.04E-01 1.04E-01
U-235 2.34E-11 2.34E-11
PA-231 1.09E-15 1.0%E-15
BAC-227 4.45E-17 4.45E-17
PU-238
PU-238 2.81E-01 2.81E-01
. U-234 1.34E-07 1.34E-07 ;
TH-230 9.92E~13 9.92E-13
RA-226 2.60E-16 2.60E-16
PB-210  7.49E-20 7.49E-20
C5-137
C58-137 1.14E-01 1.14E-01

Page:
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-* RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17
“ritle : Mound T Building - Room 63 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyroom63.bld
:ﬁull Summary
(= —3 E ——
= RESRAD-BUILD Dose (Time) Tables _

Receptor Dose Received for the Exposure Duration

148:18

(mrem)

Evaluation Time [yr]
0.00E+00

8.70E-01

Receptor Dose/Yr RAveraged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+G0

g8.70E-01

Page:
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o e
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* 5% RESRAD-BUILD Dose Program OQutput, Version 3.21m 06/19/06 17
Title : Mound T Building - Room 63 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroom63.bld

RESRAD-BUILD Table of Contents

1]
|11

RESRAD-BUILD Input Parameters............ 2
Building Information....eeeennriinsreenaan 3
Source Information.......... e 4
For time = 0.00E+00 yr
Time Specific Parameters..... . 5
Receptor-Source Dose SUummary.......... 6
Dose by Pathway Detail................ 7
Dose by Nuclide Detail...........c.0u. 8
FOL). SHMMBEN s avamvncs wou am e od o 0x 00 s o6 58 a0 9

$55:05

Page:
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**




2**

fitle : Mound T Building - Room 63 Bulilding Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroom63.bld

:

—_ RESRAD-BUILD Input Parameters =

Number of Sources : 1

o Number of Receptors: 1
El Total Time :  1.790000E+02 days
o Fraction Inside : 3.510000E-01

=—==———— Receptor Information

Room X ¥ z FracTime Inhalation Ingestion(Dust)

[m] [m] [m] [m3/day] [m2/hr] -

1 1 4.800 4.800 1.000 1.000 3.84E+01 0.00E+00

=== Receptor-Source Shielding Relationship ==

Receptor Source Density Thickness Material
[g/cm3] [cm] ' '

] 1 1 2.40E+00 0.00E+00 Concrete

Usi/ss




** RESRAD-BUILD Dose Program Qutput, Version 3.21m 06/19/06 17:55:05 Page:
Title : Mound T Building - Room 63 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroom63.bld

Building Information

Building Air Exchange Rate: 8.00E-01 1/hr

Height [m]
Area [m2]

H1l: 5.200

Area 91.800

Air Exchanges [m3/hr]

ok khkhkhhkhkhihhhhhhhhhhhkhkdhdhrtrrt
*
*

<=Q01: 3.82E+02
Room 1 * Q10 : 3.82E+02
LAMBDR: 8.00E-01 *

*

* ok ok ok ok F ok

*

Fhhkkhhhkhhhhbhhhhdhhfrdhrdrdhrdk

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-07 [1/s]

k.

0s3/s7
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L\ RESRAD-BUILD Dose Program Output, Version 3.21lm 06/19/06 17:55:05 Page: 4 **
£7itle : Mound T Building - Room 63 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomé63.bld

]

= =————— Source Information

Source: 1

Location:: Room : 1 x: 4.80 y: 4.80 =z: 0.00[m]
Geometry:: Type: Volume Area:9.18E+01l [m2] Direction: z
Pathway ::

Direct Ingestion Rate: 5.200E~-02 [gm/hr]
Fraction released to air: 7.000E-02

Containment Number of Regions: 1 Contaminated Region: 1
Region ] ib
Thickness [cm] :1.50E+01
Density [g/cm3] :2.40E4+00
Material :Concrete
Erosion Rate [cm/day] :4.10E-04
Porosity :1.00E-01

Eff. Diffusion [m2/s] :2.00E-05
Emanation Fractions(1l):2.00E-01
(2):2.00E-01

Contamination::
Nuclide Concentration

Dose Conversion Factor (Library: BUILD

Ingestion Inhalation Submersion

[pCi/g] [mrem/pCi] [mrem/pCi] [mrem/yr/

£ AM-241 1.000E-01 3.640E-03 4,440E-01 9.570E-05
= PU-239 3.000E-02 3.540E-03  4.290E-01  4.960E-07
PU-238 2.000E-02 3.200E-03 3.920E-01 5.710E-07

Fa NP-237 0.000E+00 4,440E-03 5,400E-01 1.210E-03
e B=235 0.000E+00 2.670E-04 1.230E-01 9.030E-04
U-234 0.000E+00 2.830E-04 1.320E-01 8.930E-07
U-233 0.000E+00 2.890E-04 1.350E-01 1.910E-06
PA-231 0.000E+00 1.060E-02 1.280E+00 2.010E-04
TH-230 0.000E+00 5.480E-04 3.260E-01 2.040E-06
TH-229 0.000E+00  4.030E-03 2.160E+00 1.720E-03

b AC-227 0.000E+00 1.480E-02 6.720E+00 2.160E-03
e RA-226 0.000E+00 1.330E-03 8.600E-03 1.040E-02
PB-210 0.000E+00 7.270E-03 2.320E-02 1.050E-05
C5-137 6.000E-02 5.000E-05 3.190E-05 3.190E-03

Us3)s7






_.* RESRAD-BUILD Dose Program Output, Version 3.21lm 06/19/06 17:55:05 Page:
" Title : Mound T Building - Room 63 Building Ren

Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomé63.bld

“Evaluation Time: 0.00000000E+00 years

2

—_— RESRAD-BUILDDose Tables E—

I Source Contributions to Receptor Doses

[mrem]

Source Total

o 1
Receptor 1 1.62E+00 1.62E+00

“rotal 1.62E+00 1.62E+00

* %

Dcs/s7



** RESRAD-BUILD Dose Program Output, Version 3.21m 06/19/06 17:55:05 Page: 7
Title : Mound T Building - Room 63 Building Ren

Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomé63.bld

Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]j
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 2.75E-02 3.31E-05 2.35E-07 1.54E+00 2.92B-18 5.96E-02
Total 2.75E-02 3.31E-05 2.35E-07 1.54E+00 2.92E-18 5.96E-02

L




=litle

Lource:

AM-241

snBAM-241
“INP-237
'y-233
. TH-229
51-239

HiIPU-239
U=235
©iPA-231
LiAC-221
PU-238

FU-238
‘U-234

"TH=230

_ RRA-226

= PB=210

£3-137
CS-137

fidl
B |

1

Nuclide

Mound T Building - Room 63 Building Ren
Input File

: T:\T-Marssim\RESRAD\Tbldgrenovationroom63.bld

Ivaluation Time:

Receptor
1

7.67E-01
7.53E-08
1.29E-14
2.40E~18

2.235-0L
ol B=TL
.55E-16
.08E-17

oo e

.06E-01
~39E-07
.03E-13
.13E-17
LA1E=-20

oo

2.73E-02

0.00000000E+00 years

Nuclide Detail of Doses

Total

7.67E-01
7.53E-08
1.29E-14
2.40E-18

2.23E-01
L.57E-11
9 25E-16
1.08E-17

.06E-01
»39E-07
.03E~-13
J13E-17
L41E-20

L 2]

2.73E-02

[mrem]

Page:
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*= RESRAD-BUILD Dose Program Output, Version 3.2Im 06/19/06 17:55:05 Page:
Title : Mound T Building - Room 63 Building Ren

Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomé63.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables =

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.00E+00

1.62E+00

Receptor Dose/Yr Averaged Over Exposure Duration

{mrem/yr)

Evaluation Time [yr]
0.00E+00

X 3.31E+00

¥ %

Osifss

e
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T-Building Residual Contamination

There are five rooms/areas in T-Building with residual volumetric contamination. Surveys in
these areas have resulted in the identification of contamination at levels exceeding the
surface release guidelines established in Mound 2000. The RESRAD-Build computer code
has been used to estimate the maximum dose to any future building occupant in each of
these 5 areas. Calculations in each area were done independently, without any
consideration for additive dose contributions from the other areas. The purpose of this
narrative is to consider the significance of additive dose contributions from all areas to
receptors in each area modeled with RESRAD-Build. This is necessary to ensure that the
maximum dose to future building occupants is less than 15 mrem/year from all building
sources combined.

Any potential dose contributions from areas where the levels of surface contamination are
below the release criteria are assumed to contribute insignificantly to the dose of future
building occupants. The following quotation is from Mound 2000, Appendix A, “Surface and
Volumetric Release Criteria for Building Disposition:”

If there is no surface contamination above the surface contamination criteria (Table 1),
it is reasonable to assume that there is no significant exposure due to existence of
residual volumetric contamination.

This discussion is therefore limited to the 5 areas where surface contamination is above the
Mound 2000 Table 1 values. The following table summarizes the results of the independent
dose calculations for each area.

Area Description Occupancy Scenario Renovation Scenario
Dose (mrem/yr) Dose (mrem/yr)

: External | Internal | Total External | Internal | Total
18-10 (Room 16) | 10.5 0.02 10.5 3.05 0.05 3.1
1C-15 (Room 61) | 0.12 0.76 0.9 0.03 1.62 1.7
1C-16 (Room 63) [0.13 0.74 0.9 0.03 1.60 1.6
T-Cap* (Rooms 48, | 8.87 0.02 89 1.83 0.04 1.9
57, 58, and 59) .
SYS-02A* (West | 0.2 52 5.4 0.0 T4 11.1
Head House)

* T Cap includes SU #s 1C-07, 1C-08, 1C-09, 1C-10, 1C-11, 1C-12, 1C-21, SYS-PRS 227 SYS-PRS
228, SYS-PRS 229, SYS-PRS 230, and SYS-PRS 339,
** 8YS-02A includes SU #s SYS-02A, SYS-02B, and SYS-02C

In this analysis, it is important to point out that T-Building is divided into 3 bays, each bay
separated by a 3-feet thick concrete wall. Of the 5 areas listed in the above table, only 1C-
15, 1C-16, and T-Cap share the same bay. Although it is possible for airborne contamination
to pass freely between bays, the 3-feet thick concrete walls effectively shield the external
dose between bays, i.e., reducing the dose rate by more than a factor of 1000. For
simplification in this analy&s computed doses from 1C-15, 1C-16, and T- Cap will simply be
combined, leaving only 3 areas to consider.

Page 1 of 2
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Occupancy Scenario Renovation Scenario
Area Dose (mrem/yr) Dose (mrem/yr)
Description

External | Internal | Total External | Internal | Total
1S5-10 10.5 0.02 10.5 3.056 0.05 3.1
1C-15, 1C-16, | 9.12 1.52 10.6 1.88 3256 5.1
and T-Cap
combined for
simplicity
SYS-02A 0.2 52 5.4 0.05 11.02 1.1

Since these 3 areas are isolated from each other with regard to external dose due to the 3-
feet thick concrete wall that separates them, external dose components between the different
areas may be ignored. Although some small component of the computed internal doses are
from direct ingestion, for the purpose of this analysis, it is assumed that internal dose is all
due to airborne contamination that may pass freely throughout the building. Therefore, the
internal dose component to the building as a whole from each of the affected areas can be
esfimated using a ratio of the air volume of the affected area to the total building air volume.
The total building air volume is approximately 42,000 m®.

Area Description Modeled room air volume (m®) | Ratio (modeled room air
volume/building air volume)

1S-10 155 . 0.0037

1C-15, 1C-16, and T-Cap | 2480 0.059

(combined for simplicity) .

West Head House 500 0.012

The computed internal dose from each area can then be multiplied by this ratio to estimate
the internal dose component that could affect other areas. Internal dose contributions from
each area to other parts of the building are given in the table below.

Occupancy Scenario Dose | Renovation Scenario Dose
Area Description (mrem/yr) (mrem/yr)
18-10 0.00008 0.0002
1C-15, 1C-16, and T-Cap 0.09 0.192
West Head House 0.06 0.131
Total 0.15 0.32

As can be seen in the table, the total internal dose component to other parts of the building
from all of the affected areas combined, including both occupancy and renovation scenarios
at the same time, is less than 0.5 mrem. Therefore, since the maximum dose computed for
any area independently was 10.6 mrem (1C-15, 1C-16, and T-Cap combined) and the
addition of 0.5 mrem is still less than 15 mrem, it may be concluded that the maximum dose
to any future building occupant will be less than 15 mrem when considering the collective
dose from all 5 affected areas in T-Building.

Page 2 of 2
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Survey Plan Form # T-01

Page 1 of 6

_REQUIREMENTS e

" Continued next page

i it 5 . SURVEY PLAN FORM ..
SP NUMBER T-01 DATE OF REQUEST.
TYPE OF sr | Frss  [] CHARACTERIZATION [] REFERENCE []OTHER:
AREA)IDCATION T Building
' The purpose of this SPF is to perform a final status survey in Class 1 floors and lower walls and Class 2
PURPOSE .| ceilings and upper walls in T Building to support decisions on final disposition and free release of the
| building. _
_SURVEY UNIT#1 | See Attachment 1 SURVEY UNIT #4-
 SURVEY UNIT #_z_ 'SURVEY UNIT#5
SURVEY UNIT #3 SURVEY UNIT#6
$n _ . SAMPLETYPE e
[[] SCRAPING/SEDIMENT SAMPLE:
(] FLUID/LIQUID SAMPLE:
[0 OTHER:
SoE AR S S S RRVEY TYRE e e
SURFACE SCAN - - | [X| BETA INST. - L 2350 "SCAN RATE & i Scan surface atarate of w per
o o I cAMMA | TYPE. . DETECTOR | second at a distance of not more than
| XALPHA [ PROBE | 43-37 Floor I)ISTANCE .| " from the surface
TYPE = | Probe or 43-68 | FROM -
SURFACE SCAN | [X) BETA INST.. | | L2360 ; _SCAN_R_ATE._&_ | Refer to MD-80036, Op 30030,
ST R TG [0 GAMMA | TYPE DETECTOR | Operation of Ludlum 2360
P4 ALPHA PROBE | 43-89 hand ' DISTANCE Gl Scalerfraten'lc?tet" with Ludlum 43-89
TYPE | probe FROM 5 alpha/beta scintillator
' : ' SURFACE
.'STATIC o+ | [XI BETA INST | L-2350 COUNT TIME: - | Perform 2 minute counts (c) and 1
MEASUREMENT .:_ D GAMMA | TYPE s & DETECTOR minute count (B) at specified
- | K ALPHA PROBE | 43-68 Hand DISTAN CE ] locations not more than %” from the
TYPE | Probe (or43-37 | FROM. | surface for hand probe (30 seconds (o)
: : Floor) SURF ACE -~ .. | and (B) counts if using floor probe).
_,i STATIC ~ X BETA INST. | L2360 COUNT TIME | Refer to MD-80036, Op 30030,
'--MEASUREMENT | J GAMMA | TYPE & DETECTOR | Operation of Ludlum 2360
U ) | X ALPHA PROBE | 43-89 hand DISTANCE ' | Scaler/ratemeter with Ludlum 43-89
“TYPE | probe FROM | alpha/beta scintillator
: GENERAL AREA - | LI BETA INST. . | Micro Rem DETECTOR : Perform general area exposure rate
EXPOSURE RATE | X GAMMA | TYPE | meter DISTANCE | measurements | meter (m) from the
. MEASUREMENT | JALPHA  [PROBE FROM surface.
: TYPE SURFACE
COM]V[EN‘I‘S AN])' | All surveys shall be performed and documented in accordance with Mound Radiological Control procedures.
'GENERAL
Perform scan surveys prior to fixed-point surveys.

| Ensure building surfaces are clean and free of loose debris, dirt, and obstructions prior to performing surveys.

~ { Rad Con shall document all discrepancies from the above sampling and surveying instructions on the RSDS.

E‘/H




Survey Plan Form # T-01 ' Page 2 of 6

("

2.

6.

Specific Sampling and Survey Instructions Continued

Safety Cohsﬂeratig_p_s_

Obtain assistance from the responsible building custodian for access to upper walls, ceilings, roof, etc.
Exercise extreme caution when performing surveys from ladders, lifts, or scaffolds.

Follow appropriate site safety procedures when accessing areas requiring fall protection measures.
Ensure ventilation units are de-energized prior to attempting to collect a sample from them.

Obtain approval and assistance from the responsible building custedian to dismantie any equipment for sample

‘collection.

Use L2360 if locations are not safely accessible using the L2350 (e.g. close tight spaces, on top roofs, etc).

-~ Scanning using Ludlum 2350-1 with 43-37 (floor) and 43-68 (hand) probes

1

Verify that the rate meters are set to alarm at or below 225 dpm/100 cm? alpha and 11250 dpm/100 cm? beta.
(The RPOC or Rad Engineer will provide cpm values for alarm set points).

Scan at a rate of ¥z inch per sec at a distance of not more than ¥ “ from the surface.
Perform a static measurement at every location where an indication of elevated activity is observed.

Record the locations and document the results of the area scanned on the RSDS.

Scanning using Ludlum 2360 with 43-89 probe
1

Scan in accordance with instrument procedures at a rate of ¥z inch per sec at a distance of not more than % “
from the surface. ' -

Perform a static measurement at every location where an indication of elevated activity is observed.

Record the locations and document the results of the area scanned on the RSDS.

Scanning in Class 1 areas

1.

2.

Scan 100% of the floor and walls up to 2 meters.

Scanning in Class 2 areas
1.

Scan at least 25% of walls above 2 meters using a serpentine pattern with scan paths spaced three probe widths
apart.

On ceilings and in crawlspaces, scan an area of approximately 1 m? around each static measurement location.

Continued next page EQ—[ l"t
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Survey Plan Form # T-01 Page 3 of 6

Specific Sampling and Survey Instructions Continued

Static measurements

1. When using hand probes, the count time is 2 min for alpha measurements and 1 min for beta measurements.
When using the floor probe, the count time for alpha and beta measurements is 30 sec.

2. Perform integrated counts at all pre-designated sample location and at any elevated locations identified by
scanning.

3. Perform at least 10 measurements on beams, supports, or other horizontal structural surfaces in each survey unit
where, in the judgment of the surveyor, a potential exists for residual contamination.

4. Record the location and document the results on the RSDS in accordance with Mound Rad Con procedures.

5. Document the gross activity for each location (no “<” or ">" values).

Data Point Location

1. Locate the data points in each survey unit.

- 2. Mark each data point with tape or other non-permanent marking.

3. Document locations on the appropriate RSDS.

General Area Exposure Rate Measurements

1. Perform general area exposure rate measurement using Miéro Rem survey meter in each room in the survey unit
at a distance of 1 meter (m) from the floor.

2. Record reading results (microRem/hr) including background on RSDS in accordance with Mound Rad Con
procedures (no “<” or “>" values).

Loose Surface Contamination

1, Obtain a smear of 100cm?” at each pre-designated static measurement location.
2. Count each smear for alpha, beta, and °H.

3. Record location and attach results on the RSDS in accordance with Mound Rad Con procedures (no
“<” or “>” values).

p—

Continued next page E?)/ \"t




Survey Plan Form # T-01

Page 4 of 6

Specific Sampling and Survey Instructions Continued

Quality Control \
1. Check Configuration Index (Cl) for latest revision of procedures.
2. Daily source checks will be performed at the beginning and end of each day in accordance with Mound Rad Con
procedures.
3. 16 fixed measurement data points will be selected for resurvey from the pool of Class 1 areas. Data points
selected for resurvey should include the highest and lowest measurement from the data pool.
4. 16 smears will be randomly selected for recount from the pool of Class 1 areas.
5. 5% of the scan measurements taken in Class 1 areas will randomly be selected for replicate scan surveys.
6. Follow Rad Con procedures for Chain of Custody requirements.
7. Ensure alpha and beta smear results are obtained before performing *H analysis.
8. Record location and results on the RSDS in accordance with Mound Rad Con procedures.
oy _ __APPROVAL SIGNATURES : _ T
Project Engineéi" [-;:' \@M gCLL, DATE 7_ - OSJ
Radiological Engineer / /‘g S / / /2/ e : DATE / o / 65
Manager e > U /{ EH s ' DATE 2(7" / (Dj
. hohr RE s 8P CLOSE-OUT SIGNATURES 1
Prqlect Engmeer : DATE
Radiological Engineer _ ‘DATE
. Manager DATE

E“ll\l,{

T
b

a7

o FaTe)



Survey Plan Form # T-01 Page 5 of 6 -

& ATTACHMENT 1: SPF T-01

2 Floors and walls < 2m

A 111 2011
1C-02-1 2C-02-1
o 1C-03-1 2C-03-1
~1C-04-1 2C-04-1

;1 1C-05-1 - 2C-05-1
1C-06-1 2C-06-1
- 1C-07-1 2C-07-1
" 1C-08-1 2C-08-1
1C-09-1 2C-09-1
104 01

- 1C-11-1 2C:11+1

| oo 1C-12-1 DA
g 1C-13-1 5E:13-1
1C-14-1 2C-14-1

1C-15-1 2C-15-1

1C-16-1 2C-16-1

{1 1C-17-1 2C-17-1
G 1181 20-18:1
IN-01-1 2C-19-1

1N-04-1 2N-06-1
- IN-07-1 2N-07-1
IN-08-1 2N-08-1

18-05-1 28-06-1

18-06-1 25-07-1

| 18-07-1 25-08-1
| e 18-09-1 28-09-1
1S-10-1 2S-10-1

181141 8L

18-12-1 28-13-1

o 1C-19-1 25-14-1
] 1C-20-1 98-15-1










Survey Plan Form # T-05 ' Page 2 of 5

Specific Sampling and Survey Instructions Continued
Safety Considerations
1. Obtain assistance from the responsible building custodian for access to sumps.
2. Exercise extreme caution when performing surveys inside sump area.
3. Follow appropriate site safety procedures when accessing areas requiring fall protection measures.

4. Previously isolated, abandoned, or enclosed sumps covered or filled with concrete should either have the concrete
pad removed to ensure that embedded surface can be analyzed.

5. Use L2360 with Fidler probe if surfaces are too uneven to use L2350.

Scanning using Ludlum 2350-1 with 43-68 hand probe

1. Verify that the rate meters are set to alarm at or below 225 dpm/100 cmzalpha and 11250 dpm/100 cm” beta.
(The RPOC or Rad Engineer will provide cpm values for alarm set points).

2. Scan at a rate of Y inch per sec at a distance of not more than % * from the surface.
3. Perform a static measurement at every location where an indication of elevated activity is observed.

4, Record the locations and document the results of the area scanned on the RSDS,

Scanning in Class 1 areas

Scan 100% of the sump with the L-2350-1 with 43-68 hand probe.

Surface Scan Using a Ludlum 2360 with a Fidler probe
1. Scan the sump location and drain chase surfaces where the drain pipes were located at a rate of 2.5” per-second.

2. Record the locations of the area scanned on the RSDS and document the results in accordance with Mound ad
Con procedures (no “<" or “>” values).

General Area Exposure Rate Measurements

1. Perform general area exposure rate measurement using Bicron Micro Rem survey meter for each sump at a
distance of 1m from the surface.

2. Record reading results (microRem/hr) on RSDS in accordance with Mound Rad Con procedures (no “<” or “>"
values).

Data Point Location

Locate the data points in each survey unit 2.

Mark each data point with tape or other non-permanent marking.

Document locations on the appropriate RSDS.

Continued next page
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Survey Plan Form # T-05

Page 3 of 5

Static measurements

When using hand probes, the count time is 2 min for alpha measurements and 1 min for beta measurements. When
using the floor probe, the count time for alpha and beta measurements is 30 sec.

Perform integrated counts at all pre-designated sample locations.

Record location, material type, and results on RSDS in accordance with Mound Rad Con procedures.

Document gross activity for each location (no “<” or “>" values).

Loose Surface Contamination

Obtain a smear of 100cm? at each survey point identified above.

Count each smear for alpha, beta, and *H.

Record location and results on RSDS map in accordance with Mound Rad Con procedures.

Continued next page

Specific Sampling and Survey Instructions Continued

QUALITY CONTROL

1.. Check Configuration Index (ClI) for latest revision of procedures.

2. Daily source checks will be performed at the beginning and end of each day in accordance with Mound Rad
Con procedures.

3. 16 fixed measurement data points will be selected for resurvey from the Class 1 sumps. Data points selected
for resurvey should include the highest and lowest measurement from the data pool

4. 16 smears will be randomly selected for recount from the Class 1 sumps.

5. 5% of the scan measurements taken in Class 1 sumps will randomly be selected for replicate scan surveys in
accordance with MD-80046, Op 402.

8. Follow Rad Con procedures for Chain of Custody requirements.

7. Ensure alpha and beta smear results are obtained before performing H’ analysis.

8. Record location, material, and results on RSDS in accordance with Mound Rad Con procedures.

Ea[w




Survey Plan Form # T-05 Page 4 of 5

2.

Specific Sampling and Survey Instructions Continued

QUALITY CONTROL
1.

Check Configuration Index (Cl) for latest revision of procedures.

\
Daily source checks will be performed at the beginning and end of each day in accordance with Mound Rad
Con procedures.

16 fixed measurement data points will be selected for resurvey from the Class 1 sumps. Data points selected
for resurvey should include the highest and lowest measurement from the data pool

16 smears will be randomly selected for recount from the Class 1 sumps.

5% of the scan measurements taken in Class 1 sumps will randomly be selected for replicate scan surveys in
accordance with MD-80046, Op 402.

Follow Rad Con procedures for Chain of Custody requirements.
Ensure alpha and beta smear results are obtained before performing *H analysis.

Record location, material, and results on RSDS in accordance with Mound Rad Con procedures.

APPROVAL SIGNATURES

V. B O =
Project Engineer ; s o _DATE 6-——/ t-or
Technical Reviewer ~ %‘\{‘_ ' DATE é // / 085

Manager DATE 4////!() g‘
_ SP CLOSE-OUT SIGNATURES ks
Project Engineer DATE
Technical Reviewer : , ] DATE
Manager ' DATE
COMMENTS

B LT




Survey Plan Form # T-05

Sump #
Sump 5
Sump 6
Sump 7
Sump 8
Sump 9
Sump 10
Sump 11
Sump 13

Page 50of 5

ATTACHMENT 1: SPF T-05

Survey Unit ID#
SYS-PRS 340
SYS-PRS 225
SYS-PRS 227
SYS-PRS 228
SYS-PRS 339
SYS-PRS 229
SYS-PRS 230
SYS-PRS 233

Class 1 sumps

Identification

Waste Water Sump (Tank 251)

Beta Waste Water Sump (Tank 227)
Alpha Waste Water Sump (Tank 229)
Alpha Waste Water Sump (Tank 230)
Waste Water Sump (Tank 250)
Alpha Waste Water Sump (Tank 231)
Alpha Waste Water Sump (Tank 232)
Alpha Waste Water Sump (Tank 235)
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[JFSS  x CHARACTERIZATION

[J REFERENCE [ OTHER:

T Building

The purpose of this SPF is to collect a concrete samples for characterization.

1C-15/16 (Rooms 61 and 63)

2C-15 (Room 277)

1C-11/12/21 (Rooms 57,58, and 59)

18-10 (Room 16)

1C-08/09/10 (cap area Room 48)

[0 SURFACE SOIL SAMPLE:

[] SUB-SURFACE SOIiL SAMPLE:

SEDIMENT SAMPLE:

(] CORE SAMPLE:

[ WATER SAMPLE:

X OTHER: Samples of concrete as specified on page 2 of this SPF

(1 BETA
[ GAMMA
[ ALPHA

[(1BETA
[ GAMMA
[] ALPHA

(] BETA
[] GAMMA
] ALPHA

" Genera. Area- | []BETA
-Exposure Rate | y gamma
{Measurement .| [ aLPHA

Bicron Micro
Rem meter

Perform general area exposure rate
measurements at specified locations at 1
meter (m) from the surface

All surveys shall be performed and documenled in accordance wuth Mound Radiological Control
procedures,

Perform fixed-point measurements surveys prior to collecting concrete sample.

Collect same amount of sample at each location. Ensure clean sample equipment is used for each
distinct sample area/room.

Rad Con shall document all discrepancies from the above sampling and surveying instructions on the
RSDS. :

Page 1 of 3
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PECIFIC SAMPLING / SURVEY INSTRUCTIONS

| '§_§f'atv' Considerations

.

1, Obtain assistance from the responsible building custodian for assistance in collecting bulk sample.
2. Exercise extreme caution when collecting bulk samples.
3. Follow appropriate site safety procedures when accessing areas with potential electrical hazards.

‘Concrete Sample: Obtain one (1) bulk sample at each static and judgmental measurement Iocation identified
on the floor. (Applies to rooms 16, 61, 63, 48, 57, 58, and 59)

1. Composite and homogenize the samples from the drilled locations at a depth of 6” (15 cm) into one sample
container per room. Composite and homogenize the samples from the area to be capped in 48 into a separate
sample container. Composite and homogenize the samples from the area to be capped in Room 59 into a
separate sample container.

2'. Seek guidance from Radiological Engineer/RPOC with regard to type of sample container, sample mass at each
location and total mass needed for each area/room composite sample.

Ensure each sample is labeled with date, time, room #, survey unit #, and sample ID#.
Record sample location on Radiological Survey Data Sheet.
Ensure chain of custody is maintained for all samples.

Process sample for gamma spectroscopy analysis in accordance with laboratory procedures.

No oo ok w

Repeat process at a depth of approximately 12* (30 em) at each of the previous locations using a smaller drilf bit.
Thoroughly clean the holes prior to second drilling.

Concrete Sample: Obtain one (1) bulk sample at each static and judgmental measurement location on the floor.
(Applies to Room 277)

1. Composite the samples from the drill samples collected at a depth of approximately 5" (13 cm) into one sample
container. Adjust the drill depth so that the bit penetrates as deep as possible without going through the floor.

2. Seek guidance from Radiological Engineer/RPOC with regard to type of sample container, sample mass at
each location and total mass needed for each area/room composite sample. -

Ensure each sample is labeled with date, time, room #, survey unit #, and sample ID#.
Record sample location on Radiological Survey Data Sheet.

Ensure chain of custody is maintained for all samples,

o o AW

Process sample for gamma spectroscopy analysis in accordance with laboratory procedures.

General Area Exposure Rate Measurements

1. Perform general area exposure rate measui'ements at specified locations at 1 meter {m) from the surface.

Quality Control {QC) Measurements -

1. Field duplicate taken in every 10 or fewer field samples

2. Replicate sample taken every 20 samples of a similar matrix

Reference Sample (obtain one bulk sample from an area that has not been impacted)

Page 2 of 3 E\)),M




NOTE: Rad Con shall document all discrepancies from the above sampling and surveying instructions on the
Radiological Survey Data Sheet.

Ensure that the mass of sample collected from each location is consistent. Composite all sample from a given room to
form a single bulk room sample for each room. After sample has been homogenized sample size may be reduced if
necessary as need for the gamma spec lab. '

)
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. Suriray No.

| MT-05. }IS) Page - o
RADIOLOGICAL SURVEY DATA SHEET (cont.)
Removable Contanilnation Removable Contamination
Swipes (dpm/100cm’) Swipes (dpm/100cm’)
Sﬁlﬁplaﬂ Bly Alpha | Tritium Comments Sample # iy Alpha | Tritlum
\
\
\
A
\
5\
\
\
\
\ N
N
AN
i
\
\
\
\
\
\
\
\
\
\
. A\
\
A
\
A
L
\
COMMENTS: N /
A
NOTES::

1. See MD-B0036 10002 fwalculaﬁons of WB exlrerrﬂtyand skh 6093 rates.
2.--To request RO Count Room analysis for fy, alpha orlrltlum Ieave oolurm blank.Mad(g:lmnn N/A If not needed. if count room printout of |
resulls are attached, Write "ses attached™ in columin. -+

. 3. Annolate special sample type (e.g., soll, water), spedal Idenﬁﬁors or olherwlsg In commsnts It neoded mark N/A.
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11/1/05 5:29:10 PM taSmart (TM) - 1.31 - Serial¥# 423022
Protocol# 1 - MARSSIM Smear l.lsa ﬁ“‘n
MARSSIM Smaear Data

Assay Definition-

Assay Description: i
MARSSIM Smear Data

Assay Type: DPM (Single)

Report MName: Reportl

Output Data Path: D:\MARSSIM LSC :
Raw Results Path: C:\Packard\Tricarb\Results\5801\MARSSIM Smear 1\20051101_l1621.results
Comma-Delimited File Name: D:\MARSSIM LSC\MT-05-1106.001

Assay File Name: C:\Packard\TriCarb\Assays\MARSSIM Smear 1.lsa

Count Conditions-—

Nuclide: H-3 Mound
Quench Indicator: tSIE/AEC
External Std Terminator (sec): 0.5 2s%
Pre-Count Delay {min): 0.00 -
Quench Set:
Low Energy: H-3 Smear
Count Time (min): 2.00
Count Mode: Normal ‘
Assay Count Cycles: 1 Repeat Sample Count: 1

#vials/Sample: 1 Calculate % Reference: Off

Background Subtract: On - 1lst Vial
Low CPM Threshold: Off
2 Sigma % Terminator: Off

Regions LL UL Bkg Subtract

B 0.5 18.6 1st vial

B 2.0 18.6 1st Vial

€ 40.0 2000.0 1st vial

Count Corrections-

Static Controller: On Lumingsceﬁce Correction: Off
Colored Samples: Off i Heterogeneity Monitor: Off
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
Half Life-

Half Life Correction: Qff

Regions Half Life Units Reference Date Reference Time
A 5






















































.| Survey No.
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RADIOLOGICAL SURVEY DATA SHEET (cont.)
o Removable Contamination Removable Contamination
i Swipes (dpm/100cm’) R % ~ Swipes (dpm/100cm’) i
Sample # Bly Alpha Tritium _ Comments Sample # Py Alpha Tritium Comments
a / e Ll |[Cibo2els \
g jCJ6 62025 X
2 JC /662035 \
if [Cleo20Ys N
5 [C)60205 S \
b [Clb02065 %
7 /Cl602075 \
y (/602055 \
9 [CI60209S \
[0 [Cleo2/65 \
/1 [CleeatlS \
/A [Cleo2/25 %
13 - [C1602/35 \
14 [Clp21YS 1
_ /5 [Cloo2155 \
i /6 r | /Clo2/6S .
17 _ [Cl602/75 \WN
(¥ | /(1602 FS A\
/9 | (clber 195 | N
20 NA Y v’ | IC160R295 | i
i . |
N | N
‘\\ \
] .
t \
~N
e N \
N \
N \
R \
N X
b | \
\
COMMENTS: _ cs vIEE s> \
A
- NOTES:-—— -~ \ S -

1. See MD-80036 10002 for calculations of WB, mnﬂlyanasidndosam
. szonmmﬂocwntﬂmmlysbforM ha or tritlum, leave column blank. Mark column N/A if noinesded lfcounlroompdntoutd
& ,1 - results &ire attached; Wiite “see attached™ in colimn, »ves1iis Sedwnivef 1
".-- ‘3 thhappdatganplelype(aa soll,_wabﬂ-spgdalldgnﬁﬁmor ennriseincomments Ifneeded, mark N/A. / 4/
Z

ML-BBZOA (4—93)
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Area: East End of 63

Label Type Surface LX LY
1C-16-02-1 Systematic ceiling-f 1 3
1C-16-02-2 Systematic ceiling-f 14 3
1C-16-02-3 Systematic ceiling-f 20 14
1C-16-02-4 Systematic ceiling-f 14 25
1C-16-02-5 Systematic Wall 5 19 0
1C-16-02-6 Systematic Wall 5 g 0
1C-16-02-7 Systematic Wall 3 10 0
1C-16-02-8 Systematic Wall 2 13 0
1C-16-02-9 Systematic Wall 2 1 0
1C-16-02-10 Systematic |Wall 6 p & 0
Area: West End of 63 :

Label Type Surface X LY
1C-16-02-11 Systematic ceiling-f 10 10
1C-16-02-12 Systematic ceiling-f 3 21
1C-16-02-13 Systematic ceiling-f 16 21
1C-16-02-14 Systematic ceiling-f 10 32
1C-16-02-15 Systematic Wall 1 3 10
1C-16-02-16 Systematic Wall 2 8 10
1C-16-02-17 Systematic  |Wall 3 3 . 10
1C-16-02-18 Systematic Wall 3 15 10
1C-16-02-19 Systematic Wall 4 6 10
1C-16-02-20 Systematic Wall 6 0 10
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RADIOLOGICAL SURVEY DATA SHEET (cont.)

Removable Contamlnaﬂon Removable Contamination
Swipes (dpm/100cm’) Swlipes (dpm/100cm?) ;
Sample # Bly Alpha Tritium Comments Sample # ply Alpha | Tritlum Comments
\
\_
\
X
\
I\
\
\ /
\ /
\ /
/
X 1/
A /
\ N - /
N ; VY
\' - 7 / n
AN I
\ _if
\ /
\ 1/
\ [
\ /
\ /
\ /
\
\ i
\ /
\ /
\ /
\ /
i /
\ /
\ /
\ /
COMMENTS:
NOTES:

1. Ses MD-80036 10002 for mlwlalicm of WB extrernlly andskln dose mtas.
2.-To request RO Count Room analysis for iy, alpha or Irlﬁurn. baave wlumn blank. Mark column N/A if not needed, If count room printout of

resulls are ettached, write “see attached" In'column. i
- 2 Armtate special aampla typa (e.g., soll, waler), npadal Idmllﬂer: orotharvﬂse in Convnonls If naadad makNA. /4~ Lo );?2

ML-O&M (4-08)
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6140 Ligon 146 (35l

(mices by Brboue)
Location RSDS |Removable(dpm/100cm?) Dlrect (dpnv100m12) [Bicron Readings
a b H . contact |30 cm 1 meter |background
1C160101S 05-1002 0.00 0.00 8 64 2039 20 z5 LS <5
1C160102S 05-1092 0.00| 0.00 0 79 1809 / 7 Vs
1C160103S 05-1092 1.77 0.54 5 34 1732] [ / / K4
1C160104S 05-1092 0.00 0.32 3 26 1751 |
1C160110S 05-1092 0.00 0.47 4 79 1530|
1C160111S 05-1092 0.00 0.27 0 68 1751] |
1C160112S 05-1092 7.49 1.16 14 75 1251 \ \
1C160113S 05-1092 0.00 0.29 5 83 1462] |\ | | \
1C1601148 05-1092 0.00] 0.00 0 53 1501] | | |
1C160101X 05-1155 n/a n/a n/a 321 2062 \ ] |
1C160102X 05-1155 n/a n/a n/a 42 1636 | |
1C160103X 05-1155 n/a na n/a 84 1742 |
1C160104X 05-1155 n/a nfa n/al 591 2187 { _
1C160105X 05-1155 n/a n/a n/a 343 1810 |
1C160106X 05-1155 n/a n/al n/al 431 1568
1C160107X 05-1155 n/a n/al n/a 160 1616 1
1C160108X 05-1155 n/a w/al n/a 275 2255 | }
1C160109X 05-1155 nfa n/a n/a 275 1965 / i !
1C160110X 05-1155 n/a nfa n/a 61 1529 25 <5 L5 25



















4/26/06 9:26:04 AM . _ QuantaSmart (TM) - 1.31 - Serial# 423022

Protocol# 2 - MARSSIM Smear_2.lsa
‘ MARSSIM Smear Data

Assay Definition-

Assay Description:
MARSSIM Smear Data

Assay Type: DPM (Single)

Report Name: Reportl

Output Data Path: D:\MARSSIM LSC

Raw Results Path: C: \Packard\Trlcarb\Results\5801\MRRSSIM Smear_2\20060426_0818. results

Comma-Delimited File Name: D:\MBRSSIM LSC\_ng_QﬁﬂAﬁLool G M
Assay File Name: C:\Packard\TriCarb\Assays\MARSSIM Smear_ 2.lsa .

Count Conditions-

Nuclide: H-3 Mound
Quench Indicator; tSIE/AEC ;
External Std Terminator (sec): 0.5 2s%
Pre—-Count Delay (min): 0.00
Quench Set:
Low Energy: H-3 Smear
Count Time (min): 2.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off

Background Subtract:; On - lst Vial
Low CPM Threshold: Off
2 Sigma % Terminator: Off

Regions LL UL Bkg Subtract
A 0.5 18.6 1st Vial
B 2.0 18.6 1st Vial
c 40,0 2000.0 1st Vial

lar: On Luminescence Correction: Off
Off Heterogeneity Monitor: Off
(nsec): 18 Delay Before Burst {nsec): 75

LCG’/dtcf’j

Half Life-
Half Life Cot.ion. Off _
Regions Hal/Life Units Reference Date Reference Time
A .
e wells kel EHEE 0 R B OFD BEE B T pEERE N Tl

r )
[ S
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Protocol# 2 - MARSSIM Smear 2.lsa

B
c

Instrument Block Data
Machine=Tri-Carb 2900TR
Version=2,06

. 423022

_écc?/%eccf

ADIOD

MODEL=Tri-Carb 29%900TR
VERSION=2,06
SERIAL=423022
Cycle 1 Results

DATE TIME

4/26/06 8:18:50 AM -1
4/26/06 8:29:37 AM 0
4/26/06 $:32:19 AM 1
4/26/06 $:35:00 AM 2
4/26/06 §:37:42 AM 3
4/26/06 8:40:24 AM 4
4/26/06 §:43:06 AM 5
4/26/06 8:45:46 AM 6
4/26/06 8:48:29 AM 7
4/26/06 8:51:10 AM 8
4/26/06 8:53:51 AM 9
4/26/06 8:56:33 AM 10
4/26/06 8:59:14 BRM 11
4/26/06 9:01:56 RM 12
4/26/06 9:04:37 AM 13
4/26/06 9:07:18 AM 14
4/26/06 9:10:01 AM 15
4/26/06 9:12:43 AM 16
4/26/06 9:15:30 BM 17
4/26/06 9:18:13 AM 18
4/26/06 9:20:55 AaM 19
4/26/06 9:23:36 AM 20.

S# Count Time

10.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

CPMA

OODOOOOO&&HOMOODI—'OOI—'F\H&

MARSSIM Smear Data

CPMB

(o3
N

CPMC

COoO0COoOCOoOO0O0O0O00D00000O0OO0O0O

LUM

OO0 OO0 OOORN

tSIE
615,60
543,70
543.32
557.24
574.79
549.45
400.77
496.60
588,11
530.05
533.28
567.41
521.29
510.61
422.69
578.11
549,74

400.38

407.25
321.78
433.43
445.03

DPM1

[
N
~ o

OFOO0OOHOOUNMOMNOUOOOoWEHE OMN

L))
X

User:

A:2S% MESSAGES P#
22.1 ' B
18.8 '

391.8

RMRNMNMDNNNNMMNNNNNMNDMDNNNN N NN

5801

|
i




















