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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, Inc has determined that further removal of the existing volumetric contamination could
weaken the building structure in LJB, Inc. File ID-23196 A0O (Reference 11). 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 (p) was set at 0.01. The number of data points was determined by calculating the
relative shift, denoted by delta/sigma (A/c), 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/c). 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’,
‘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
Y = bay
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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 tritum. 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 s'elected 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 Ludlum 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, DCGLemc, (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 trittum 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.

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 imported 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 bullding
renovation scenario, as required in Mound 2000.

The building occupancy scenaric 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
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Attachment A
T Building Contaminants of Concern

| Radionuclide

Principal Decéy Emissions

Name Half Life
H-3 Tritium 12.3 yr Bmax (0.0185 MeV)
Co-60 Cobalt-60 53 yr | Bmax (0-318 MeV)
_ y (1.332, 1.173 MeV)
Sr/Y-90 Strontium-90 28.8 yr Bmax (0.546 MeV)
Yitrium-90 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)
v (0.662 MeV) from Ba-137m
Bi-207 Bismuth-207 33.7 yr vy (0.569, 1.063 MeV)
Bi-210m Bismuth-210m 3.0E6 yr 0. (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 a (4.784, 4.602 MeV)
y (0.1862 MeV)
Ac-227 Actinium-227 21.7yr a (several from progeny)
Bmax (0.043 MeV)
Th-230 Thorium-230 7.7TE4 yr o (4.621, 4.688 MeV)
U-234 Uranium- 234 2ATES yr a (4.77,4.72 MeV)
U-235 Uranium-235 7.04E8yr | o (4.364, 4,396 MeV)
. vy (0.144, 0.184 MeV)
U-238 Uranium-238 4 ATEQ yr o (4.197, 4.147 MeV)
Pu-238 Plutonium-238 87.75 yr a (5,456, 5.499 MeV)
Pu-239 Plutonium-239 241E4yr | o (4.858 MeV)
Pu-240 Plutonium-240 6.58E3yr |a(5.17,5.12 MeV)
Pu-241 Plutonium-241 13.2 yr Bmax (0.021 MeV)
Pu-242 Plutonium-242 3.79E5 yr a (4.90, 4.86 MeV)
Am-241 Americium-241 432.7 yr a (5.486, 5.443 MeV)

y (0.0595 MeV)




















































Survey results summary

) gamma scan: no activity significantly above natural background detected

‘] alpha and beta scan:  Areas above alarm set points** were identified. See
A discussion below.

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

o 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 10 in Attachment D
- potehtial radiation dose from building occupancy scenario: 10.6 mrem/yr

potential radiation dose from building renovation scenario: 3.11 mrem/yr

1[1 Treatment of elevated*** measurements

7 No elevated measurements were detected in the hole that previously held sump # 5
| (SYS-PRS 340). No further action required.

Four elevated measurements were found on the floor in Room 16A (RSDS MT-05-
i 1005); locations 1S10E7, 1810E8 1S10E10, and 1S10E11, values respectively were
128, 110, 121, 159 dpm/100 cm? alpha and 2222, 2168, 3420, and 5025 dpm/100 cm?
3 beta. A follow-up survey (RSDS MT-05- 1018) was conducted that included the
i original spots. Since 1S10E7 and 1S10ES8 were adjacent, 8 additional static
measurements were taken within a contiguous 1m? area. The average of these 10
measurements was 69 dpm/100cm? alpha and 2362 dpm/100cm? beta, which meet the
release criteria. Since 1S10E10 and 1S10E11 were adjacent, 8 additional static
measurements were taken within a contiguous 1m? area. The average was below the
release criteria, but the decision was made to remove the concrete cap. In post-
remediation survey (MT-05-1027), there were no elevated measurements. No further
action is required in Room 16A.

Based on historical knowledge and analytical results, the contamination in Room 16
was identified to be from the polonium process. The contaminants of concern are Ag-
i 108m, Bi-207, Bi-210m, Co-60, Cs-137 and Sr-90. The DCGL,, for these radionuclides
) is 5000 dpm/100 cm? and the DCGLgyc is 15,000 dpm/100 cm?. Multiple elevated
measurements were detected in the floor of Room 16, which exceed the DCGLgwc for
i gross beta. 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

| & T-Bldg. Survey Unit #'s 1S-10 and SYS-PRS 340, Final - - _ D3 /3 !




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.

The RESRAD-Build computer code was used to assess potential radiation dose fo
future building occupants in Room 16. 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 (10.6 mrem/yr), and the building renovation
scenario (3.11 mrem/yr) were all below 15 mrem/yr, excluding naturally occurring
radioactive materials (NORM), no further action was required.

Calculations in the Room 16 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 D30 — D31.

il defined as direct gross alpha measurement exceedlng 5000 dpm/100 cm?, direct beta
measurement exceedsng 15000 dpm/100 ¢cm?, removable gross alpha exceeding
1000 dpm/100 cm?, removable gross beta exceedlng 1000 dpm/100 cm?, or removable
fritium exceeding 10 000 dpm/100 cm?.

Conclusion Survey units meet the release criteria.
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Aftachment D
Mound T - Building
Survey Unit 18-10

Data Analysis Worksheet

Location RSDS _ JRemovable (dpm/100cm’) Direct (dpm/100cnT’)
aj b H a b

}151001018 1033 0.00 0.00 2 26 1438
151001028 1033 0.00 0.00 1 22 1120}
151001035 1033 0.00 0.00 0 i 1195}
15$100104S 1033 0.00 0.00 14 18 1223

— 151001058 1033 0.77 0.00 1 11 1092}
§ 151001068 1033 0.00 0.00 0 51 1195}
° 151001078 1033 0.00 0.31 1 66 1615]
8 151001088 1033’ 0.00 0.00 4 15 1821}
g 15100109S 1033 0.00 0.00 0 11 1513]
s 151001108 1033 0.00 0.00 0 22 980
S 151001118 1033 0.00 0.00 2 ® 1317
= 151001128 1033 3.61 0.00 0 18 1261
= 151001138 1033 0.00 2.79 5 15 1662
=) 151001148 1033 0.00 0.00 5 29 1307
2} 151001158 1033 0.00 1.42 3 33 2334
151001168 1033 0.00 3.1 1 44 1811
151001178 1033 0.00 0.00 3 51 1587
15100118S 1033 0.00 0.00 0 40 1662
15100119S 1033 0.00 0.00 0 15 887
151001208 1033 . 0.00 0.00 2 7 a_gg_l

1 8 1043 0.00 3.60 7 15 132

| 151002025 1043 0.00 0.42 9 18 1027
| 151002035 1043 0.00 0.72 9 7. 943
151002048 1043 0.00 0.00 0 18 840
151002058 1043 0.00 1.73 67 4 1176
15100206S 1043 0.00 0.00 105 22 1242
181002078 1043 1.93 0.00 32 26 962]
151002085 1043 0.00 3.95 8 22 1176}
151002098 1043 0.00 0.26 1171 15 1064

o 18100210S 1043 0.00 0.47 - 30 11~ 812
5 18100211S 1043 0.00 0.00 16 22 806
8 151002128 1043 0.00 0.62 11 26 971
8 151002138 1043 1.75 3.89 4 22 1111
g 151002148 1043 . 0.00 0.00 4 18 1158}
3 151002158 1043 0.00 0.00 3 18 1055]
=) 151002165 1043 0.00 1.37 0 29 1074
- 151002178 1043 1.69 0.11 0 15 1223
o 151002185 1043 0.00 1.59 6 4 812
= 15100219S 1043 0.00 0.00 2 26 850]
n 151002208 1043 0.00 1.74 3 18 1046]
151002215 1310 0.00 0.00 1 18 1540]
151002225 1310 0.00 0.00 0 7 1219
151002238 1310 0.00 0.00 0 25 1219
15100224S 1310 0.00 1.60 3 40 1304
151002255 1310 0.00 0.26 0 11 652
151002268 1310 0.00 0.47 2 1 624
151002278 1310 0.00 0.00 2 7 1238
15100228S 1310 1,68 0.47 0 22 1190]
181002293 1310 0.00 1.54 0 22 147
151002308 1310 0.00 0.00 0 14 1124

*Judgemental direct alpha and beta measurements from the floor in Room 16 were excluded from the 1510-01 judgemental dataset

Ocf3y

and reported seperately.
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Attachment D
Mound T - Building
Survey Unit 15-10

Data Analysis Worksheet
i
= 4
o
£ Location RSDS Removable (dpm/100cm®) Direct (dpm/100cm®)
4 al b| H a b
. 15100101J 1029 0.00 0.00 4 40 1111
15100102J 1029 0.00 0.00 0 29 1643
2 15100103J 1029 0.00 0.31 0 15 1074
i 15100105J 1029 0.00 1.49 35 51 1867
15100106J 1029 0.00 1.59 0 1 1522
s 15100107J _ 1029 0.00 0.00 0 33 1681
15100108J 1029 0.00 0.00 2 37 1671
15100109J 1029 0.00] ~ 279 0 29 1363
15100110J 1029 0.00 0.00 0 15 1036
% 1S100101X 944 1.74 0.00 6 55 1120
L 1S100102X 944 0.00 1.59 0 37 1139
L ‘§‘ 1S100103X 944 0.00 0.00 2 22 1559
2 [i5100104X 944 0.00 2.73 0 18 1578
© [1I5100105X 944 0.00 0.54 0 40 1298
£ 1S100106X 944 0.00 1.02 3 37 1354
8 1IS100107X 944 0.00 1.63 0 51 1382
=) 151010E ; 1005 0.00 2.30 0 121 3420
B = 151011E 1005 0.00 0.00 0 159 5025
] 3 181012E 1005 0.00 0.00 2 o4 1787
@ 1S1013E 1005 0.00 0.00 3 94 2068
= 1S101E _ 1005 0.00 0.00 4 45 1451
i g 15102E 1005 0.00 0.00 0 87| 1977
i 5 1S103E 1005 0.00 0.31 0 49 1633
- = 1S104E 1005 0.00 0.00 0 83 1488
_ E 1S105E 1005 0.00 0.26 1 45 1669
i ia 1S106E 1005 0.00 0.00 0 72 1642
i ) 1S107E 1005 0.00 0.00 0 128 2022
= 1S108E 1005 0.00 287 0 110 2168
3 g [1S109E 1005 0.00 0.00 1 79 1823
-;:-.1{1' g 1510801J 1018 0.00] 0.00 0 99 2772
] D 1510802, 11018 ; nfa n/a na 61 2042
E 1510803J 1018 nfa n/a nia 27 1916
- 1510804J 1018 .__nfa n/a nia 69 2266
o 15108054 1018 1.57 0.26 0 42 2188
= 1510806J 1018 nfa n/a nia 65 2188
- 1510807J 1018 n/a n/a n/a 57 2218
= 1510808J 1018 n/a n/a nia 38 2266
el 1510808J 1018 n/a n/a nia 61 3735
i 15100101Y 1027 0.00 2.30 0 55 1186
15100101T 1060 0.00 0.54 4 15 906
i 1S100102T 1060 0.00 0.00 0 40 962
& 15100103T 1060 0.00 0.00 5 26 822
15100104T 1060 0.00 0.00 4 22 024
15100105T 1060 0.00 0.26 5 29 1242
i3 15100106T 1060 0.00 1.59 0 26 1074
o 1S100107T 1060 0.00 2.70 0 7 1158
- 1S100108T 1060 0.00 0.00 0 33 1279)

_ *Judgemental direct alpha and beta measurements from the floor in Room 16 were excluded from the 1$10-01 judgemental dataset
Loy and reported seperately.
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Attachment D
Mound T - Building
Survey Unit 15-10

Data Analysis Worksheet
Location RSDS  |Removable (dpm/100cm®) Direct {dpm/100cm?)
a b H a b

15100104 1029 0.00 7.56 5 > 4

1S100100X 944 0.00 0.00 0 ' ¥

IS100110X 044 0.00 384 0 ¥ *

15100109T 1061 0.00 0.54 0 * *

15100110T 1061 0.00 1,02 5 * *

2 1§100111T 1061 0.00 2.95 5 v *
S 181001127 1061 0.00 0.00 15 " »
= 15100113T 1061 0.00 0.00 4 3 *
8 15100108XAEH#2 1103 0.00 0.00 0 ¥ *
s 15100101Y 1145 nfa nia nla * 4
g 18100102Y 1145 n/a n/a n/a : *
= 15100103Y 1145 n/a nia n/a 3 *
- 15100104Y 1145 n/a nfa na . .
£ 15100105Y 1145 nla nia n/a 2 %
8 15100106Y 1145 nla nla n/a ' 3
2 15100107Y 1145 n/a nla n/a * "
) 15100108Y 1145 n/a nia nia g »
e 15100109Y 1145 n/a n/a na * ¢
< {1S10RESO1 1248 n/a nla n/a * a
5 1S10RES02 1248 n/a nla n/a A i
Q 1S10RES03 1248 nia nla n/a 5 X
b 1S10RES04 1248 n/a nia n/a v 4
a 1S10RES05 1248 n/a n/a n'a . %
§ 1S10RES06 1248 na nla na v ¥
g 1S10RES07 1248 n/a nla na ¥ *
e 1S10RES08 1248 nia nla na g %
3 1S10RES09 1248 n/a n/a na . *
< 1S10RES10 1248 n/a n/al nfa * .
g 1S10RES11 1248 nfa n/a nla J A
2 1S10RES12 1248 n/a n/a n/a ¥ 7
2 1S10RES13 1248 nia n/al n/a . A
= 1810RES14 1248 nla n/al n'a * 7
& 1S10RES15 1248 n/a n/a n/a . 2
b7 1S10RES16 1248 nfal n/a n/a * A
h 1S10RES17 1248 n/a n/a| nfa s "
1S10RES18 1248 n/a n/al na A #

1S10RES19 1248 n/a n/a| n/a * gl

1S10RES20 1248 nla nla n/a & .
15100101X 1314 1.72 0.00 0 22 1332
15100102X 1314 0.00 1,51 0 11 1323]

@ 181002014 1029 0.00 0.00 0 18 1362
E 18100202J 1029 0,00 0.00 2 37 1401
2 151002034 1029 0.77 0.00 0 26 1363|
= 15100204J 1029 0.00 0.00 0 22 1176
‘% %t;‘ 18100205J 1029 0.00 0.00 0 48 1615]
g ° 15100206J 10289 0.00 3.95 0 26 1653)|
3 18100207J 1029 0.00 1.49 0 26 1120
§ 1$100208J 1029 0.00 0.00 0 33 803|
o 151002089J 1029 0.00 0.00 3 29 1064
15100210J 1029 0.00 0.62 0 18 952

*Judgemental direct alpha and beta measurements from the floor in Room 16 were excluded from the 1510-01 judgemental dataset

and reported seperately.
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Attachment D
Mound T - Building
Survey Unit 18-10

Data Analysis Worksheet
Location RSDS  [Removable (dpm/100cm®) Direct (dpm/100cm®)
a b H a b

3 18100101V 430 ~0.00 0.00 397 4 637
~ 151001020 430 1.57 0.26 314 19 866
3 15100103U 430 1.77 0.54 74 26 1017
= 1$100104U 430 0.00] - 0.00 354 4 1017]
5 g 151001050 430 0.00 0.54 36 19 1084
- 8 15100201U 430 0.00 0.00 258 11 1036}
69 15100202U 430 0.00 0.00 125 19 998|
c L 15100203U 430 0.00 0.00 880 34 1226|
> E 15100204U 430 1.69 0.00 530 11 1283
g & 15100201V 30 0.00 3.84 271 19 1055
' 15100202V 430 0.00 0.27 1270 34 1074
a 15100203V 430 0.00 2.87 345 23 1027
v 15100204V 430 0.00 4.04 38 49 1359
- 15100205V 730 0.00 0.39 263 19 1160
151001 14T 1061 0.00 0.00 4 45 28674

P ey caohy. [is100115T 1061 0.00] 0,00 6 15 12
151001161 1061 0.00 0.62 0 15 1590

*Judgemental direct alpha and beta measurements from the floor in Room 16 were excluded from the 1510-01 judgemental dataset

and reported seperately.
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Attachment D
Mound T - Building
Survey Unit 18-10
Data Analysis Worksheet
Location RSDS  |Removable (dpm/100ecm®) Direct (dpm/100cm?®)
i} a b H a b

151001155 1033 nia na na 33 2334]
1510011868 1033 nla nla nfa 44 1811
151001178 1033 nia n/a n/a 51 1587

151001044 1029 nia n/a n/a 33 1317
1S100109X 944 n/a nia nfa 51 2035

151001 10X 944 nla nfa nfa 48 14463
15100109T 1061 nia n/a nfa 26 1504
15100110T 1061 n/a n/a nfa 45 2012
151001117 1061 nfa nla nfa 19 1772
181001127 1061 nla nla nfa 30 1609|
151001131 1061 nla n/a nfa a0 1635

i 1S100108XAE#H2 1103 n/a n/a nfa 66 4528
3 15100101Y 1145 na n/a nfa 1706 2451
£ 15100102Y 1145 n/a n/a nfa 755 1838|
9 15100103Y 1145 nla n/a nfa 656 2850]
5 15100104Y 1145 nia n/a n/a 920 4630
B 15100105Y 1145 nia nia na 137]  24220]
4 15100106Y 1145 n/a nla n/a 214 2791
=S 18100107Y 1145 n/a n/a nfa 53 7411
38 1S100108Y 1145 na na na 27| 35588|
g 15100109Y 1145 n/a n/a n/a 69 10582
8 1S10RES01 1248 nla nia n/a 74 1794
I 1S10RESQ2 1248 n/a nfa n/a 52 1964
5 1S10RES03 1248 nla n/a n/a 26 1617
ke 1S10RES04 1248 n/a n/a na 30 1550
=y 1S10RES05 1248 n/a n/a na 66 1329]
E 1S10RES06 1248 n/a nia n/a 55 2355}
s 1S10RESO7 1248 na n/a n/a 66 1735}
& 1S10RES08 1248 n/a n/a nfa 41 1233}
1S10RES0S 1248 n/a n/a n/a 33 897
1S10RES10 1248 n/a n/a n/a 44 1137
1510RES11 1248 n/a n/a wa 33 g75|
1S10RES12 1248 n/a n/a n/a 55 1373}
1S10RES13 1248 n/a n/a n/a 22 1196]
1S10RES14 1248 n/a n/a n/a 7 1477
1510RES15 1248 n/a n/a n/a 41 1624
1S10RES16 1248 n/a n/a nfa 63 1174
1S10RES17 1248 n/a nla na 70 1395
1S10RES18 1248 n/a n/a n/a 70 1447)
1S10RES19 1248 n/a n/a n/a 11 1292
TS10RES20 1248 na n/a na 41 1358
[RESBUTD input (average) 144 ?B'EII

*Judgemental direct alpha and beta measurements from the floor in Room 16 were excluded from the 15810-01 judgemental dataset

and reported seperaiely.
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Parameters Used in the Building Occupancy Scenario

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 dfyr time in building in
' NUREG/CR-5512 (Beyeler et al. 1999).
Receptor location 5 e 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 33.6m°/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 5E-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 RESRAD-Build default (Yu et al. 2003).

fraction

0.1

Source geometry

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

DUA/g,;




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 08h" 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-6512
building renovation scenario (Wernig 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 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 1 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.

DH 6/3; |







*]I;Z;“;RESRADfBUILD Dose Program Output, Version 3.21m 06/21/06 17:25:35 Page: 2 &k
#itle : Mound T Building - Room 16 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyrooml6.bld

2 — RESRAD-BUILD Input Parameters ==
3
Number of Sources : 1
i;:-iég Number of Receptors: 1
e Total Time :  3.652500E+02 days
Fraction Inside : 2.670000E=-01

= Receptor Information =———=——=

Lidceptor . Room X y z FracTime Inhalation Ingestion(Dust)
[m] (m] [m] [m3/day] [m2/hr]
1 1 3.600 3.600 1.000 1.000 3.36E+01 1.12E-04

==== Receptor-Source Shielding Relationship ===

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

1 1 2.40E+00 0.00E+00 Concrete

| - Dl}/ 3




* RESRAD-BUILD Dose Program Outpuft, Version 3.21m 06/21/06 17:25:35 Page: 3 &% I
Title : Mound T Building - Roem 16 Building Occ ;
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyrooml6.bld

Building Information =—————

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

£

Height [m] Air Exchanges [m3/hr]
Area [m2] r

kkkkhhhkkhkhhhhdkk ko hdkhhhbkdbdkdhdkkk

* >

* * ! : =

* : <=001: 1.24E+02 ' 1
Hl:  3.000 * Room 1 * Q10 : 1.24E+02

*  LAMBDA: 8.00E-01 *
Area 51.600 * * ﬂ 5

* * . 0

****‘*********************,****.** |

. .

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

L

e

Di a1



. [RESRAD-BUILD Dose Program Output, Version 3.21lm 06/21/06 17:25:35
“itle : Mound T Building - Room 16 Building Occ
Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyrooml6.bld

Page: 4 ek

=———=== Source Information ==

Eaurce: 1

Location:: Room : 1 x: 3.60 y: 3.60 2z: 0.00[m]
Geometry:: Type: Area Area:5.16E4+01 [m2)] Direction: z
- Pathway ::
hf Direct Ingestion Rate: 0.000E+00 [1/hr)
=8 Fraction released to air: 7.000E-02 .
Removable fraction: 1.000E-01
{39 Time to Remove: 1.000E+04 [day]

4 Contamination::

Nuclide Concentration

Dose Conversion Factor (Library: BUILD

LS Ingestion Inhalation Submersion
= [dpm/m2] {mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
] BI-210M 3.830E+04 4.315E-05 3.419E-03  6.486E-04
Il pr-207  2.300E+04 2.46BE-06 9.009E-06 3.973E-03
PB-210 8.000E+02 3.275E-03 1.045E-02 4 .730E-06
& cs-137 3.450E+05 2.252E-05 1.437E-05 1.437E-03
gﬁ AG-108M 4.600E+04 3.432E-06 1.275E-04 4.117E-03
~ SR-90 3.450E+05 6.892E-05 5.901E-04 1.041E-05
C0o-60 1.130E+06 1.212E-05 9.865E-05 6.622E-03

€3

Of:”/ 3




* RESRAD-BUILD Dose Program Output,
Title : Mound T Building - Room 16

Version 3.21m 06/21/06 17:25:35 Page: § #%
Building Occ

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

— Assessment fo
— Time =0

r Time: 1
.00E+00 yrx

- Source Information =————

Source: 1

Location:: Room : 1 x:
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to ai
Removable fraction:
Time to Remove:

Contamination:: Nuclide

BI-210M
BI-207
PB-210
c8=-137
AG-108M
SR-90
CO-60

3.60 y: 3.60 z: 0.00 [m]
Area:5.16E+01 [m2] Direction: z

0.000E+00 [1/hr]
r: 7.000E-02

1.000E-01

1.000E+04 [day]

Concentration
(dpm/m2]
.B30E+04
.300E+04
.000E+02
.450E4+05
.600E+04
.450E+05
.130E+06

=W o W N W

O/fo 3
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* . RESRAD-BUILD Dose Program Output, Version 3.21m 06/21/06 17:25:35 Page: G ek
“dtle : Mound T Building - Room 16 Building Occ

Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyrooml6é.bld

7aluation Time: 0.00000000E+0Q0 years

= RESRAD-BUILDDose Tables e

if Source Contributions to Receptor Doses

[mrem]

i¥ Source Total

1
Receptor 1 1.06E+01 1.06E+01
“Stal 1.06E+01 1.06E+01

£
i
'.

| | ‘0!7/_;3/




#+ RESRAD-BUILD Dose Program Output, Version 3.,21m 06/21/06 17:25:35 Page: Joe
Title : Mound T Building - Room 16 Building Occ

Input File : T:\T-Marssim\RESRAD\Tbldgoccupancyrooml6.bld

Evaluation Time: 0.00000000E+00 years

\
Pathway Detail of Doses
[mrem]
jource: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.05E+01 2.29E-03 2.28E-05 1.75E-02 0.00E+Q0 2.94E-03

Total 1.05E+01 2.29E-03 2.28E-05 1.75E-02 0.00E+00 2.94E-03

=

Wnrd




.. RESRAD-BUILD Dcse Program OQutput, Version 3.21m 06/21/06 17:25:35 Page:
4atle : Mound T Building - Room 16 Building Occ

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

raluation Time: 0.00000000E+00 years

£ Nuclide Detail of Doses

{mrem])

jource: 1

‘Nuclide Receptor Total

1
31-210M
g}1-21om 4.18E-02 4.18E-02
3 4207
BI-207 1.298-01 1.29E-01
2210
(9B-210 4.97E-04 4.97E-04
:§-137
£S8-137  7.20E-01 7.20E-01
\ -108M
"AG-108M 2.B0E-01 2.80E-01
iR-90
L JR-90 1.66E-02 1.66E-02
X460 ’ ‘

Co-60 9.38E+00 9.38E+00

e
o
L

8

W i

Orafy






*E;RESRAD-BUILD Dose Program Qutput, Version 3.21lm 06/21/06 17:34:12 Page:

“itle : Mound T Building - Room 16 Building Ren

Input File

e

: T:\T-Marssim\RESRAD\Tbldgrenovationrooml6x.bld

11

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input ParameterS............
Building Information ey asinsis i
Bouroe Informablon: igem ir i h.as b e e e

For time = 0

.00E+00 yr

Tine Specific Parameters..............
Receptor-Source Dose Summary..........
Dose by Pathway Detail................
Dose by Nuclide Detail.....ossvnssessa

Full Summary
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“* RESRAD-BUILD Dose Program Output, Version 3.21m 06/21/06 17:34:12 Page: 2 **
Title : Mound T Building - Room 16 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationrooml6x.bld

— RESRAD-BUILD Input Parameters m—

— - i
Number of Sources : 1
Number of Receptors: 1 {?
Total Time : 1.790000E+02 days [
Fraction Inside : 3.510000E-01

_—— Receptor Informatior; =

Receptor Room % v z FrabTime Inhalation Ingestion(Dust}
{m] [m] [m] [m3/day] . [m2/hr]
1 : 1 3.600 3.600 1.000 1.000 3.84E+01 0.00E+00 {j

—— Receptor-Source Shielding Relationship =—

Receptor Source Density Thickness Material
{g/cm3] fem]

1 1 2.40E+00 0.00E+00 Concrete

D3/ . i




RESRAD-BUILD Dose Program QOutput, Version 3.21m 06/21/06 17: 34 12 Page:
;itle : Mound T Building - Room 16 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomlé6x.bld

)

=== Building Information =————

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

~ Height[m] Air Exchanges [m3/hr]

| Area [m2]

f hhkhkr kbbb hbhbrbrhrhhhhdddhi

* *
oL * *
: * <=Q01: 1.24E+02
Kl:  3.000 * Room 1 * Q10 : 1.24E+02
7, *  LAMBDA: 8.00E-01 >
" /Area 51.600 ’ *
e * *
kb kwkhr kTR Ak ke kkk kb hhhkhhhk

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

+ %

Usy/y



f* RESRAD-BUILD Dose Program Output, Version 3.21lm 06/21/06 17:34:12 Page: 4 *+*
Title : Mound T Building = Room 16 Building Ren
Input File : T:\T-Marssim\RESRAD\Tbldgrenovationroomléx.bld

e——— Source Information =——ee—

Source: 1

Location:: Room : 1 x: 3.60 y: 3.60 z: 0.00[m]
Geometry:: Type: Volume Area:3.16E+01 [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 : 1

Thickness [cm] :1.50E+01
Density [g/cm3) :2.40E+00
Material :Concrete

Erosion Rate [cm/day] :4.10E-04

Contamination:: :

Nuclide Concentration Dose Conversion Factor (Library: BUILD

Ingestion Inhalation Submersion

[pCi/g) (mrem/pCi] ([mrem/pCi) [mrem/yx/

(pCi/m3) ]

BI-210M 5.000E-02 9.580E-05 7.590E-03 1.440E-03
BI-207 3.000E-02 5.480E-06 2.000E-05 8.820E-03
CS-137 4.500E=-01 5.000E-05 3.18%0E-05 3.1908-03
AG-108M 6.000E-02 7.620E-06 2.830E-04 9.140E-03
SR-90 41.500E=01 1.530E-04 1.310E-03 2.310E-05
Co=-60 1.470E+00 2.690E-05 2.190E=04 1.470E-02

Qayy




4’8 g

*;?RESRAD-BUILD_DDSE Program Output, Version 3.2lm 06/21/06 17:34:12 Page: g ok
Zitle : Mound T Building - Room 16 Building Ren

Input File

s T:\T-Marssim\RESRAD\Tbldgrenovationrooml6x.bld
“yaluation Time: 0.00000000E+00 years

w s e

— Assessment for Time: 1 —
€3 — Time =0.00E+00 yr e
=
/™
% .
5 | = Source Information =—————
i
Fource: 1
Location:: Room : 1 x: 3.80 y: 00 2 0.00 {m]
Geometry:: Type: Volume Area:5.16E+01 [m2) Direction: z

Pathway :
Direct Ingestion Rate

5.200E-02 [gm/hr)

Fraction released to air: 7.000E-D2

Containment ::
Region : 1
Thickness [cm] :1.50E+01
Fraction Contaminated :1.00E+00
Density (g/cm3] :2.40E+00

&)
T
ifT: i
25

o3

Contamination:: Nuclide
BI-210M
BI-207
Cs~137
AG-108M
2 SR-90
co-60

S i

Number of Regions:

1 Contaminated Region: 1

Concentration
[pCi/g]
5.000E-0D2
3.000E-D2
4.500E-01
6.000E-02
4.500E-0L1
1.470E+00




** RESRAD-BUILD Dose Program Output, Version 3.21m 06/21/06 17:34:12 Page:
Title : Mound T Building - Room 16 Building Ren

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

Evaluation Time: 0.00000000E+0Q0 vyears

RESRAD-BUILDDose Tables

1]
11

Source Contributions to Receptor Doses

[mrem]

Source Total

1
Receptor 1 3.11E+00 3.11E+00
Total 3.11E+00 3.11E+00

6

b
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e e i
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- RESRAD-BUILD Dose Program Output, Version 3.21m 06/21/06 17:34:12
'‘itle : Mound T Building - Room 16 Building Ren

nput File : T:\T-Marssim\RESRAD\Thldgrenovationroomléx.bld
waluation Time: 0.00000000E+00 years

Nuclide Detall of Doses

[mrem]

urce: 1

Nuclide Receptor Total

. 1
[-210M

BI-210M 1.98E-02 1.98E-02
[-207

BI-207 3.42E-02 3.42E-02
3-137 '

Cs-137 1.89E-01 1.89E-01
3-108M

AG-108M 7.22E-0Z 7.22E-02
R-90

SR-90 2.338-02 2.33E-02
2-60

co-60 2.77E+00 2.77E+00

Page:

B
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& ESRAD-BUILD Dose Program Output, Version 3.21m 06/21/06 17:34:12 Page:
litle :

g *%

Mound T Building - Room 16 Building Ren

Zrut File : T:\T-Marssim\RESRAD\Tbldgrenovationroomléx.bld
M1 Summary

e
i

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.00E+00

3.11E400

Receptor Dose/Yr Averaged Over Exposure Duration

=

(mrem/yr)

Evaluation Time [yr]
0.00E+00

6.34E+00




T-Building Residual Contamination

There are five rooms/areas in T-Building with residual volumetric contamination. Surveys in
these areas have resulied 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 31
1C-15 (Room 61) [ 0.12 0.76 0.9 - 10.03 1.62 11.7
1C-16 (Room 63) [ 0.13 0.74 0.9 0.03 1.60 1.6
T-Cap* (Rooms 48, | 8.87 0.02 8.9 1.83 0.04 1.9
57, 58, and 59) ’
SYS-02A** (West | 0.2 5.2 5.4 0.0 11.1 1.1
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.
** SYS-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 analysis, computed doses from 1C-15, 1C-16, and T-Cap will simply be
combined, leaving only 3 areas to consider.

D30/3|
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Survey Plan Form # T-01 ' Page 2 of 6

T
2,

1.

Specific Sampling and Survey Instructions Continued

Safety Considerations

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 custodian to dismantle 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 Ludium 2350-1 with 43-37 (floor) and 43-68 (hand) probes

Verify that the rate meters are set to alarm at or below 225 dpmﬂ 00 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 ¥2 inch per sec at a distance of not more than ¥4 “ 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.

1.

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

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

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

Scanning using SHONKA Position Sensitive Proportional Counter (PSPC) with 2’4’

ahd 6’ probes

Scan in accordance with instrument procedures at a rate of 0.4 inch per sec for alpha and 4.0 inch per sec for
beta, 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.

Continued next page g"?’ /|_3
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Survey Plan Form # T-01 Page 3 of 6

1.

2;

3.

1.

2.,

1.

5.

Specific Sampling and Survey Instructions Continued

Scanning in Class 1 areas

1.8Scan 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 crawispaces, scan an area of approximately 1 m? around each static measurement location.

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 location and at any elevated locations identified by
scanning.

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.

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

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

Data Point Location

Locate the data points in each survey unit.
Mark each data point with tape or other non-permanent marking.

Document locations on the appropriate RSDS.

General Area Exposure Rate Measurements

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

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

Loose Surface Contamination |

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

Record Iocatson and attach results on the RSDS in accordance with Mound Racl Con procedures (no
“<” or “>" values).

Continued next page é‘ 3/
5




Survey Plan Form # T-01

Page 4 of 6

Quality Control

procedures.

Specific Sampling and Survey Instructions Continued

\

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

4. 16 smears will be randomly selected for recount from the pool of Class 1 areas.

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

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

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

5. 5% of the scan measurements taken in Class 1 areas will randomly be selected for replicate scan surveys.

8. Record location and results on the RSDS in accordance with Mound Rad Con procedures.
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Survey Plan Form # T-01

ATTACHMENT 1: SPF T-01
Floors and walls <2m

1C-01-1 2C-01-1
1C-02-1 2C-02-1
1C-03-1 2C-03-1
1C-04-1 2C-04-1
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
1C-10-1 2C-10-1
1C-11-1 2C-11-1
1C-12-1 2C-12-1
1C-13-1 2C-13-1
1C-14-1 2C-14-1
1C-15-1 2C-15-1
1C-16-1 - 2C-16-1
1C-17-1 2C-17-1
1C-18-1 2C-18-1
IN-01-1 2C-19-1
IN-04-1 2N-06-1
IN-07-1 2N-07-1
IN-08-1 2N-08-1
1S-05-1 2S-06-1
1S-06-1 2S5-07-1
1S-07-1 2S-08-1
1S-09-1 25-09-1
1S-10-1 2S5-10-1
1S-11-1 25-12-1
1S-12-1 28-13-1
1C-19-1 2S-14-1
1C-20-1 2S-15-1
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Survey Plan Form # T-05 ’ Page 2 of 5

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.

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 cm? alpha 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 %2 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.

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

Scanning in Class 1 areas

Scan 100% of the sump pit and empty drain chases.

Surface Scan Using a Ludium 2360 with a Fidler probe

1. Scan the sump pit and empty drain chase surfaces 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 Rad
Con procedures (no “<” or “>” values).

General Area Exposure Rate Measurements

1. Perform general area exposure rate measurement using a 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
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 appropfiate RSDS.
Continued next page
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Survey Plan Form # T-05 Page 3 of 5

:;'_'_"-_L Specific Sampling and Survey Instructions Continued

Static measurements

1. The count time fof static measurements using the hand probe is 2 min for alpha and 1 min for beta.
2. Perform integrated counts at each sample location. |

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

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

:-igi Loose Surface Contamination
1. Obtain a smearof 100 cm? at each survey point identified above.
£7 | 2. Counteach smear for alpha, beta, and °H.

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

Lo
|'!

Continued next page gﬁ/ B




Survey Plan Form # T-05 Page 4 of 5

Specific Sampling and Survey Instructions Continued

QUALITY CONTROL
1. Check Configuration Index (CI) 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 ffom 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-80048, Op 402.

6. Foliow 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.

APPROVAL SIGNATURES

Project Engineer DATE 6-—/ :-OS,
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Survey Plan Form # T-05 Page 5 of 5

ATTACHMENT 1: SPF T-05
Class 1 sumps

Sump # Survey Unit ID# Identification

Sump 5 SYS-PRS 340 Waste Water Sump (Tank 251)
Sump 6 SYS-PRS 225 Beta Waste Water Sump (Tank 227)
Sump 7 SYS-PRS 227 Alpha Waste Water Sump (Tank 229)
Sump 8 SYS-PRS 228 Alpha Waste Water Sump (Tank 230)
Sump9  SYS-PRS 339 Waste Water Sump (Tank 250)
Sump 10 SYS-PRS 229 Alpha Waste Water Sump (Tank 231)
Sump 11 SYS-PRS 230 Alpha Waste Water Sump (Tank 232)
Sump 13 SYS-PRS 233 Alpha Waste Water Sump (Tank 235)
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SURVEY PLAN FORM

T-11

 DATE OF REQUEST

] Fss

x CHARACTERIZATION

[0 REFERENGE

[] OTHER:

~ AREAILOCATION

1 T Building

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

 SURVEYUNIT#

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

_ SURVEYUNITH

- SURVEYUNIT#

2C-15 (Room 277)

SU RVEY UNIT# '

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

| SURVEY.UNIT# .

SURVEY UNIT #:'.31

1S 10 (Room 16)

SAMPLE TYPE

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

[] SURFACE SOIL SAMPLE:

[ SUB-SURFACE SOIL SAMPLE:

SEDIMENT SAMPLE:

[] CORE SAMPLE:

[0 WATER SAMPLE:

X OTHER:

Samples of concrete as specnf ied on page 2 of this SPF

o SURVEY TYPE

_f SURFACE '

| O BeTA
| [0 cAMMA
1| O ALPHA

CINST.
{TYPE .

"PROBEE

i -scm RATES |
“DETECTOR

DISTANCE:

__"Fnom SURFACE'::":

L
. MEASURE-
- MENT, '

[ BETA
] GAMMA
[ ALPHA

INST.

. TYPE., '_j_i

g PROBE !

COUNTTIMES&
" DETECTOR -
- DISTANGE
' FROM SURFACE

| USTATIC
. MEASURE- *
]| O

O BETA
[] GAMMA

CINST.
TYPE

. PROBE.

| COUNTTIME & -

DETECTOR .
. DISTANCE '

FROM sunFAc:E'-

‘General Area
-Exposure Rate -
' Measurement .

{0 BETA

X GAMMA
] ALPHA

INST.

Bicron Micro
Rem meter

DETECTOR e

DISTANCE

FROM SURFACE :

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

| All surveys shall be performed and documented in accordance with Mound Radiclogical Control

~ COMMENTS

| 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 surveymg instructions on the
| RSDS.

Page 1 of 3
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SPECIFIC SAMPLING / SURVEY INSTRUGTIONS

.:'S‘:;Ilafe;:zyﬁ...(:.:;:i.rl.s.id;arﬁ.t'kl:ms '
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 location identified
on the floor. (Applies to rooms 16, 61, 63, 48, 57, 58, and 5§9)

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 |D#.
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.

N g bk o

Repeat process at a depth of apprommateiy 12* (30 cm) at each of the previous locations using a smaner drill 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. Compaosite the samples from the drill samples collected at a depth of approximately 5" (13 ocm) 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/fRPOC 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.

oF & b e

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

General Area Exposure Rate Measurements
1. Perform general area exposure rate measurements at specified locations at 1 meter (m) from the surface.
uality Control (QC) Measurement
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}Jﬁ/{j




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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Survey No.

PIT-05-094Y Page. 2 of 3 10r

i L?{N’?; l :.
RADIO LOGICAL SURVEY DATA SHEET (cont )
Removable Contarilnation Removable Contamlnation &
‘ Swipes {dpm/100cm’) E : Swipes (dpm/100cm’) A3
Sample# | By | Alpha | Trtlom Commonts Sample# | ply | Alpha | Trlflum | _Comments | !
e d coftheb.  lisjocotory ] N\ r
\ (Sr00l02 XY \ - (2
[(3/00/03 X" \
/8700704 ¥ V] t
15/00/05 X ; T\

[Sl00/04- X /
[5jp0l0 72X NE
15)00/08 Y 7 '

: /5/00/0G X /]
¥ ) | sswesex

5 bolsokuls et wiss |~

i i ) ' 3__‘ ; . B
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< 5,
" T A
NOTES: Pl X e e T A T
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-+ 2,~T0 requast RO Count j80g tidun m,#mmggkmwawmlnnm l!oomtmommnloutof F z/, %

“[ﬁmmw P ( gusoll . i WiComments. If neaded; mark N/A. * s e
! _L,,.'_ ._.........L..,. :E..-':-,‘.L--.—-.-. ...:..—.....—.:.-_-,-,_' .:' PR ".'-" R :;;";'I . . ) - %—‘
, . B














































































































































AN _'3

MT-05-(033

1S-10-01 floor and lower walls
Area: 17A, 17C
Label Type Surface LX LY
/Tis-10:011 Systematic |Floor 15 7
“118-10-01-2 Systematic  [Wall 1 6 5
v]1S-10-01-3 Systematic  |Wall 2 4 5
v]1S-10-01-4 Systematic |Wall 3 0 5
v118-10-01-5 Systematic |Wall 4 8 5
J[AS70-016 _ |Systematic |Wall 6 3 5
Area: 17, 16B
Label Type Surface LX LY
/1510017 __|Systematic _|Floor 1 14
1S-10-01-8 Systematic  |Floor 18 14
v 11S-10-01-9 Systematic |Wall 1 0 7
A18-10-01-10 Systematic |Wall 4 1 7
1S-10-01-11 Systematic [Wall 8 2 7
1S-10-01-12 Systematic |Wall 9 8 7
1S-10-01-13  |Systematic |Wall 10 6 7
/118-10-01-14 Systematic [Wall 10 23 7
Area: 16
Label Type Surface LX LY
18-10-01-15  |Systematic |Floor 15 0
v/ [18-10-01-16 _ |Systematic _|Floor 6 15
J|18-10-01-17 |Systematic [Floor 23 15
Area: 16A
J Label Type Surface LX LY
18-10-01-18 |Systematic |Floor 5 3
Vv [18-10-01-19  [Systematic [Wall 7 1 3
/|18-10-01-20  |Systematic [Wall 8 7 3

J
mml
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Area: 17A, 17C

Label
15-10-02-1
15-10-02-2
1S-10-02-3
1S8-10-02-4
18-10-02-5
18-10-02-6
1S-10-02-7
1S-10-02-8

Area: 17, 16B
Label
15-10-02-9

Area: 16A
Label
1S8-10-02-10
18-10-02-11
1S-10-02-12
1S-10-02-13
1S-10-02-14
18-10-02-15

Area: 16
Label
1S-10-02-16
1S5-10-02-17
1S-10-02-18
18-10-02-19
15-10-02-20

Type

Systematic
Systematic
Systematic

- Systematic

Systematic

Systematic.

Systematic
Systematic

Type
Systematic

Type

Systematic
Systematic
Systematic
Systematic
Systematic
Systematic

Type

Systematic

Systematic
Systematic
Systematic
Systematic

Surface
ceiling-f
ceiling-f
ceiling-f
Wali 1
Wall 2

Wall 2

Wall 3

. Wall 5

Surface

“ceiling-f

- Surface

ceiling-f
Wall 5
Wall 7
Walil 8
Wall 9

Wall 10

Surface

ceiling-f
ceiling-f
ceiling-f
ceiling-f
ceiling-f

LY
8 -3 — mowed Yo wall QY e
—20- ”%7,’ 3 owed to well | l
44— 43 —mowed to ool S

8 2 f

0 2
11 2
2 2 b

y

gl g mmensd Fo wnll T

LY [
_!_5_,,:.2:)0*'49.__ M ‘[—p M U-DOA-L/ LJ
4 2 .
8 2
9 2 L
10 2
2 2
LY |
B— |, B-mowed o west Y |
%‘{Q{/-ﬂ—-w%wmlf\
B N\ omewed do bugad frrhunad
M3 40 mored o vent(peatste
26— A end o ey 3 o















































































































































































































