National Aeronautics and
Space Administration

John H. Glenn Research Center
Lewis Field

Plum Brook Station

Sandusky, OH 44870

September 11, 2007

Reply to Attn of: QD

U.S. NRC Region III

Mr. William G. Snell, RIII/DNMS/DB
2443 Warrenville Road

Suite 210

Lisle, IL 60532-4352

Subject: Submittal of Embedded Pipe Survey Unit Release Records, Plum Brook Reactor Facility,
License No. TR-3, Docket No. 50-30, and License No. R-93, Docket No,

50-185

Dear Mr. Snell:

Enclosed for your review and assessment are copies of the following completed embedded pipe

survey unit release records:

Survey Unit Release Record EP-1.43A-6
Survey Unit Release Record EP-Rx 205
Survey Unit Release Record EP-Rx126
Survey Unit Release Record EP-1.395

Survey Unit Release Record EP-1.21

Survey Unit Release Record EP-1.83

Survey Unit Release Record EP-1.52

Survey Unit Release Record EP-1.45A
Survey Unit Release Record EP-1.45

Survey Unit Release Record EP-1.43-2” INST
Survey Unit Release Record EP-1.92

Survey Unit Release Record EP-1.41-2” INST
Survey Unit Release Record EP-1.12 2.5
Survey Unit Release Record EP-1.35

Survey Unit Release Record EP-1.43A-4
Survey Unit Release Record EP-1.32

Survey Unit Release Record EP-1.23

Survey Unit Release Record EP-1.12A-3
Survey Unit Release Record EP-1.34

Survey Unit Release Record EP-1.84

Survey Unit Release Record EP-1.22

Survey Unit Release Record EP-1.43-2.5” INST
Survey Unit Release Record EP-1.39

Survey Unit Release Record EP-1.42-2.5” INST
Survey Unit Release Record EP-1.72

Survey Unit Release Record EP-1.42A-6
Survey Unit Release Record EP-Rx113

Survey Unit Release Record EP-1.41 2.5 INST

As discussed during your on site inspection on June 25 through June 27, 2007, we will periodically
submit the completed survey unit release records for your inspection. Further, as discussed at the exit
meeting, it is our intention to begin grouting of the embedded piping that has been shown by the
Final Status Survey to meet the dose criteria of Subpart E, Section 20.1402, 10 CFR Part 20.

. RECEIVED SEP 1 3 2002
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If you have no issues with the records under this submittal, we will begin the grouting process on
August 20, 2007.

Should you have any questions or need additional information, please contact Mr. William
Stoner of my staff, NASA Plum Brook Station, 6100 Columbus Avenue, Sandusky, OH 44870,
at (419) 621- 3349, or Mr. John Thomas of my staff, NASA Plum Brook Station, 6100
Columbus Avenue, Sandusky, OH 44870, at (419) 621- 3357.

Sincerely,

D Gus

Keith M. Peecook
Decommissioning Program Manager



' COPY

Survey Unit Release Record

Design #

EP-1.43A-6 Revision # Original Page 1 of 3

Survey Unit #(s)

1.43A-6

Description

1) Embedded Pipe (EP) Survey Unit 1.43A-6 meets the definition of
embedded pipe for Plum Brook Reactor Facility (PBRF).

2) EP 1.43A-6 is a Class 1, Group 1 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP 1.43A-6 were performed using a scintillation detector
optimized to measure gamma energies representative of Co-60. Sample #EP 3-
9 from Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this
document constitute “Special Methods™ and the survey design used in the
acquisition of survey measurements.

5) Instrument efficiency determinations are developed in accordance with the
BSI/LVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.

Approval Signatures

Date:

FSS/Characterization Engineer ﬁ M 8-)7-07

Technical Reviewer &/oa/o7
(FSS/Characterization Engineer) ﬁ—ﬁ%

FSS/Characterization Manager %&- Cese é/z g / g7

Form
CS-09/1
Rev 0
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FSS Design # EP 1.43A-6 Revision # Original Page 2 of 3

Survey Unit: 1.43A-6

1.0

2.0

3.0

4.0

5.0

History/Description

1.1
1.2

The subject pipe system is a 6” diameter system line.

EP 1.43A-6 is approximately 16 feet in length, located in the Reactor
Building on the 27’ elevation.

Survey Design Information

2.1
22

23

EP 1.43A-6 was surveyed IAW Procedure #BSI/LVS-002.

100% of the 6” ID pipe was accessible for survey. The accessible 6” ID
pipe was surveyed by static measurement at one foot increments, for a
total of 16 survey measurements.

Surface area for the 6” ID piping is 1,459 cm? for each foot of piping,
corresponding to a total 6” ID piping surface area of 23,349 cm?(2.3 m?)
for the entire length of (16’) of 6” piping..

Survey Unit Measurement Locations/Data

3.1

Pipe interior radiological survey forms are provided in Attachment 2 of
this release record.

Survey Unit Investigations/Results

4.1

None

Data Assessment Results

5.1

52

53

54

Data assessment results are provided in the EP/Buried Pipe (BP) Survey
Report provided in Attachment 1.

All measurement results are less than the Derived Concentration Guideline
Level (DCGL) for radionuclide specific EP that corresponds to the 1
mrem/yr dose goal established in Table 3-3 of the FSSP.

When implementing the Unity Rule, provided in Section 3.6.3 of the
FSSP, and applying the Nuclide Fraction (NF), provided in TBD-06-004,
the survey unit that is constituted by EP 1.43A-6 passes FSS.

Background was not subtracted from the survey measurements and the
Elevated Measurement Comparison (EMC) was not employed for this
survey unit.
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FSS Design # EP 1.43A-6 Revision # Original Page 3 of 3

Survey Unit: 1.43A-6

6.0

7.0

5.5 Statistical Summary Table

Statistical Parameter Pi6pe
Total Number of Survey Measurements 16
Number of Measurements >MDC 16
Number of Measurements Above 50% of DCGL 0
Number of Measurements Above DCGL 0
Mean 0.0619
Median 0.0582
Standard Deviation 0.0228
Maximum 0.1104
Minimum 0.0225

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuclides contributing 10% in aggregate of the total dose for both structural
scenarios and soils.

6.1 A review of the survey results has shown that the dose contribution for EP
1.43A-6 to be less than 1 mrem/yr. The dose contribution is estimated to
be 0.062 mrem/yr based on the average of the actual gross counts.

Attachments

Attachment 1 — BSI EP/BP Survey Report

Attachment 2 — Pipe Interior Radiological Survey Form
Attachment 3 — DQA Worksheet

Attachment 4 —Disc containing RR for EP 1.43A-6 & Spreadsheet
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BS1 EP/BP SURVEY REPORT

Pipe ID EP 1.43A-6 Survey Location -27' Trench
Survey Date 03-Jul-07 23501 # 189094
Survey Time 09:32 Detector-Sled # 1MG1 LVS-1/101

Pipe Size 6" Detector Efficiency 0.0002
DCGL opmi00cms) 2.41E+05 Pips Area Incorporated by Detector EMiciency (in cm2) 1,459
il vbiapirglyd 2.3 Field BKG (com) 3.2
Routine Survey X Field MDCR icom) 92

QA Survey Nominal MDC (dpmi100ema) 3,143
Survey Measurement Results
Total Number of Survey Measurements 16
Number of Measurements >MDC 16
Number of Measurements Above 50% DCGL 0
Number of Measurements Above DCGL 0
Mean 0.0619
Median 0.0582
Standard Deviation 0.0228
Maximum 0.1104
Minimum 0.0225
T
Survey Technician(s) STOCK
Survey Unit Classification 1
TBD 06-004 Piping Group 1
SR-13 Radionuclide Distribution Sample EP 3-9
Measured Nuclide Co-60
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <1
COMMENTS:
ACTIVITY VALUES NOT BACKGROUND CORRECTED
RP Engineer | Date ﬁ Z W g / 7 0 7

/1712007




EP 1.43A-6
6" Pipe
TBD 06-004 Group 1

b B |
8
g gcpm ncpm Co-60 activity | Co-80 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-94 activity = Ag-108m activity Unity
3 (total dpm) (dpm/100cm2) | (dpm/100cm2) | (dpm/100cm2) | (dpm/100cm2) | (dpm/100cm2) (dpm/100cm2)
&
©
=
1 16 16 80,000 5,482 217 5,200 1,382 160 38] 0.033
2 11 11 55,000 3,769 149 3,575 950 110 261 0.022
3 22 22 110,000 7,638 299 7,150 1,901 220 53] 0.045
4 25 25 125,000 8,566 339 8,125 2,160 250 60| 0.061
5 24 24 120,000 8,223 326 7,800 2,074 240 57 0.049-If
6 29 29 145,000 9,936 394 9,425 2,506 290 69 ] 0.059
7 27 27 135,000 9,251 367 8,775 2,333 270 64 ] 0.0565
8 42 42 210,000 14,390 570 13,651 3,629 420 100 | 0.086
9 34 34 170,000 11,649 462 11,051 2,938 340 81] 0.069
10 40 40 200,000 13,705 543 13,001 3,456 400 96 ] 0.082
11 38 38 190,000 13,020 516 12,351 3,283 380 91) 0.078
12 35 35 175,000 11,992 475 11,376 3,024 350 84 ) 0.072
13 54 54 270,000 18,502 733 17,551 4,666 540 1281 0.110
14 19 19 95,000 6,510 258 6,175 1,642 190 451 0.039
15 28 28 140,000 9,594 380 9,100 2,419 280 671 0.057
16 41 41) 205,000 14,048 557 13,326 3,543 410 98 0.08¢ﬂ
MEAN 0.062
MEDIAN 0.058
STD DEV 0.023
MAX 0.110
MIN 0.022

1of 1
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BSI/LVSPipeCrawler-002

| Revision 5
- Pipe Interior Radiological Survey Form
Date: 7/3 /d 7 Time: 0973 2_
PipeID#: |43 A Pipe Diameter: e Access Point Area: T RE Nt
,Building: __ R Elevation: -27' ~ System:
Type of Survey Ixivestigation__ Characterization _____ Final Survey__><_ Other _o—
Gross Co60 _ o~ A - Cs___
Detector ID# / Sled ID# MGl Lvs-1 [ O |
Detector Cal Date: ] / it / 07 - Detector Cal Due Date: / / i / 0%
Instrument: 255'(_2- { Instrument ID #: | ’%707 F—
Instrument Cal Date: | 1/ ' L’ 7 Instrument Cal Due Date: . / " / 0%

From the Daily Pipe Survey Detector Control Form for the Selected Detector

.. Background Value 3.7Z. cpm

MDCRsase 7+ &= cpm

Efficiency Factor for Pipe Diameter 0.0007~ (from detector efficiency determination)

MDCtasic 3143 dpm/ \0O cm? ,
Is the MDCguagc acceptable? No (if no, adjust sample count time and recalculate MDCR )
Comments: _Lpnr i~ EP3-9 COmPLETE.

)

— _
Technician Signature W/———-—_
: 7

Pipe Interior Radiological Survey

Position | Feet into Pipe Count Time Gross Counts Gross Net dom/100cm?
# from Opening (min) cpm cpm P .

1 45 1 1A 16 % VoY
2 <9 L Wi

3 S0 z% zZ

4 <\ 25 5

5 57 | 24- 24

6 53 29 29

7 ¢ 7 27

8 sY 92 42

o S L ) 34 3¢

10 | 4 40 47

Package Page 1 of _:2\

REFERENCE COPY

Attachment 3, Page 1
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BSVLVSPipeCrawler-002

Revision 5

Pipe Interior Radiological Survey Form (Continuation Form)

Date: 1/3 / J7 t
Pipe ID#: 1143 A Pipe Diameter: /o Access Point Area: T RENCH-
Building: R Elevation: -27' System:
Position | Feet into Pipe Count Time Gross Net 2

u from Opening (min) Gross Counts epm cpm dpm/100cm

11 5% 1 3% 3% Nla | Nla

2 s9 33 >3 |

[3 co < s¢

¢ A 17 17

Is | e2 2% 2%

(G 3 1 ¥/ 4+ } J

e
.
e
e
i
e
I //
! e
N e
J e
N/ 1
A
AN I
i T/
) T
i
-/
e
i
)
i
/
I
e
e
I

Package Page Q of 2
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I DQA Check Sheet
F} Design # EP 1.43A-6 Revision # Original
Survey Unit # EP 1.43A-6

Preliminary Data Review’

Answers to the following questions should be fully documented in the Survey Unit ves | No | N/A
| Release Record
F Have surveys been performed in accordance with survey instructions in the Survey Design? X
2. |s the instrumentation MDC for structure static measurements below the DCGLw for Class 1 and 2 X
survey units, or below 0.5 DCGLw for Class 3 survey units?
l3. Is the instrumentation MDC for embedded/buried piping static measurements below the DCGLw ? X
4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements below the DCGLw, or, if not, was the need for additional X
static measurements or soil samples addressed in the survey design?
Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ? X
6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques X
used to perform the survey?
7. Were the survey methods used to coliect data proper for the types of radiation involved and for the X
media being surveyed?
8. Were “Special Methods” for data collection properly applied for the survey unit under review? X
9. s the data set comprised of qualified measurement results collected in accordance with the survey X
design, which accurately reflects the radiological status of the facility?
L Graphical Data Review
1. Has a posting plot been created?
2. Has a histogram (or other frequency plot) been created?
3. Have other graphical data tools been created to assist in anaiyzing the data?
_ Data Analysis
1. Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)? X
2. Is the mean of the sample data < DCGLw? X
! 3. If elevated areas have been identified by scans and/or sampling, is the average activity in each X
elevated area < DCGLemc (Class 1), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)?
4. s the result of the Elevated Measurements Test < 1.0?
5. s the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical value?
Comments:
FSS/Characterization Engineer (print/sign) ﬁq /(? /e ol Date P, )7-07
FSS/ Characterization Manager (print/sign) / R. Case Date g&? /07
[7d
Form
CS-09/2
Rev 0

Page 1 of 1
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Survey Unit Release Record

Design #

EP-1.43A-4 Revision # Original Page 1 of 3

Survey Unit #(s)

1.43A-4

Description

1) Embedded Pipe (EP) Survey Unit 1.43A-4 meets the definition of
embedded pipe for Plum Brook Reactor Facility (PBRF).

2) EP 1.43A-4 is a Class 1, Group 1 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP 1.43A-4 were performed using a scintillation detector
optimized to measure gamma energies representative of Co-60. Sample #EP 3-
9 from Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI)/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this
document constitute “Special Methods™ and the survey design used in the
acquisition of survey measurements.

5) Instrument efficiency determinations are developed in accordance with the
BSI/LVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.

Approval Signatures

Date:

FSS/Characterization Engineer 4 / £.17-07

Technical Reviewer 2 >7- 057

(FSS/Characterization Engineer)

FSS/Characterization Manager W%ﬁ Caso g / 9.9 / 07

Form
CS-09/1
Rev 0
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FSS Design # EP 1.43A-4 Revision # Original Page 2 of 3

Survey Unit: 1.43A-4

1.0  History/Description
1.1  The subject pipe system is a 4” diameter system line.

1.2 EP 1.43A-4 is approximately 48 feet in length, located in the Reactor
Building on the 27’ elevation.

2.0  Survey Design Information
2.1 EP 1.43A-4 was surveyed IAW Procedure #BSI/LVS-002.

2.2 100% of the 4” ID pipe was accessible for survey. The accessible 4” ID
pipe was surveyed by static measurement at one foot increments, for a
total of 48 survey measurements.

2.3 Surface area for the 4” ID piping is 973 cm? for each foot of piping,
corresponding to a total 4” ID piping surface area of 46,698 cm? (4.7 m?)
for the entire length of (48’) of 4” piping.

3.0  Survey Unit Measurement Locations/Data

3.1 Pipe interior radiological survey forms are provided in Attachment 2 of
this release record.

4.0  Survey Unit Investigations/Results
4.1 None
5.0 Data Assessment Results

5.1 Data assessment results are provided in the EP/Buried Pipe (BP) Survey
Report provided in Attachment 1.

5.2  All measurement results are less than the Derived Concentration Guideline
Level (DCGL) for radionuclide specific EP that corresponds to the 1
mrem/yr dose goal established in Table 3-3 of the FSSP.

5.3 When implementing the Unity Rule, provided in Section 3.6.3 of the
FSSP, and applying the Nuclide Fraction (NF), provided in TBD-06-004,
the survey unit that is constituted by EP 1.43A-4 passes FSS.

5.4  Background was not subtracted from the survey measurements and the
Elevated Measurement Comparison (EMC) was not employed for this
survey unit.




FSS Design # EP 1.43A-4 Revision # Original Page 3 of 3

Survey Unit: 1.43A-4

6.0

7.0

5.5  Statistical Summary Table

Statistical Parameter P‘:pe
Total Number of Survey Measurements 48
Number of Measurements >MDC 48
Number of Measurements Above 50% of DCGL 1
Number of Measurements Above DCGL 0
Mean 0.1416
Median 0.1161
Standard Deviation 0.0894
Maximum 0.5341
Minimum 0.0507

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuclides contributing 10% in aggregate of the total dose for both structural
scenarios and soils.

6.1 A review of the survey results has shown that the dose contribution for EP
1.43A-4 to be less than 1 mrem/yr. The dose contribution is estimated to
be 0.142 mrem/yr based on the average of the actual gross counts.

Attachments

Attachment 1 — BSI EP/BP Survey Report

Attachment 2 — Pipe Interior Radiological Survey Form
Attachment 3 - DQA Worksheet

Attachment 4 —-Disc containing RR for EP 1.43A-4 & Spreadsheet
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BS| EP/BP SURVEY REPORT

-
LLOVCLE ing

Pipe ID EP 1.43A4 Survey Location -27" Trench
Survey Date 28-Feb-068 2350-1 4 203488
Survey Time 10:25 Detector-Sled # 1MG1 LVS-1/101

Pipe Size 4" Detector Efficiency 0.00052

DCGL wrevtooems) 2.41E+05 Pipe Arve by ¥ in om2) a73
pe Arsa Incorporaied by 47 Field BKG (cpm) 18.9
Routine Survey X Field MDCR (com 17.9
QA Survey Nominal MDC ¢pmnooema) 1,567
Survey Measurement Results
Total Number of Survey Measurements 48
Number of Measurements >MDC 48
Number of Measurements Above 50% DCGL 1
Number of Measurements Above DCGL 0
Mean 0.1416
Median 0.1161
Standard Deviation 0.0894
Maximum 0.5341
Minimum 0.0507
ROSENHAGEN
Survey Technician(s) OSEN

Survey Unit Classification
TBD 06-004 Piping Group 1
SR-13 Radionuclide Distribution Sample EP 39
Measured Nuclide Co-60
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <1

COMMENTS:
ACTIVITY VALUES NOT BACKGROUND CORRECTED

RP Engineer | Date ﬁﬁju §-17-07

8/17/2007




EP 1.43A4
4" Pipe
TBD 06-004 Group 1

*
g
g gcpm ncpm c(c:;stgla:tlvity Co-60 activity | Cs-137 activity | Eu-152 activity £u-154 activity | Nb-84 activity | Ag-108m activity Unity
3 pm) (dpm/100cm2) | (dpm/100cm2) | (dpm/1 00cm2) | (dpm/100cm2) | (dpm/100cm2) (dpm/100cm?2)
<
3
1 78 78 150,000 15,418 611 14,626 3,888 450 107 | 0.092
2 52 52 100,000 10,279 407 9,751 2,592 300 721 0.061
3 84 84 161,538 16,604 658 16,751 4187 485 116 ] 0.099
4 82 82 157,692 16,209 642 15,376 4,088 473 113 ] 0.097
5 64 64 123,077 12,651 501 12,001 3,190 369 88| 0.075
6 96 96 184,615 18,976 752 18,001 4,785 554 132§ 0.113
71 116 116 223,077 22,930 909 21,791 5,782 669 160] 0.137
8 93 93 178,846 18,383 729 17,438 4,636 536 128§ 0.110
9] 113 113 217,308 22,337 885 21,189 5633 652 156 | 0.133
10{ 148 148 284 615 29,255 1,159 27,751 7,377 854 204 | 0.174
1 151 151 290,385 29,848 1,183 28,314 7,627 871 208 ] 0.178
12| 223 223 428,846 44,080 1,747 41,815 11,116 1,286 307 | 0.263
13| 163 163 313,462 32,220 1,277 30,564 8,125 940 225 0.192
14| 102 102 196,154 20,162 799 19,126 5,084 588 141] 0.120
15 190 190 365,385 37,557 1,489 35,627 9,471 1,096 262 ] 0.224
16 351 351 675,000 69,382 2,750 65,816 17,497 2,025 483 ] 0414
17{ 185 185 355,769 36,569 1,449 34,689 9,222 1,067 2551 0.218
18] 157 167 301,923 31,034 1,230 29,439 7,826 906 216] 0.185
19| 279 279 536,538 55,150 2,186 52,315 13,907 1,609 3841 0.329
20| 453 453 871,154 89,544 3,549 84,942 22,581 2,613 624 | 0.534
21 163 163 313,462 32,220 1,277 30,564 8,125 940 2251 0.192
22| 1M1 111 213,462 21,941 870 20,814 5,633 640 153§ 0.131
23 97 97 186,538 19,174 760 18,188 4,835 560 1341 0.114
24| 126 126 242,308 24,906 987 23,626 6,281 727 1741 0.149
25 90 90 173,077 17,790 705 16,876 4,486 519 124] 0.106
26| 117 117 225,000 23,127 917 21,939 5,832 675 161] 0.138
27 92 92 176,923 18,186 721 17,251 4,586 531 1271 0.108
28 78 78 150,000 15,418 611 14,626 3,888 450 107 ] 0.092
29 76 76 146,154 15,023 595 14,251 3,788 438 105} 0.090
30 53 53 101,923 10,476 415 9,938 2,642 306 731 0.062
3N 53 53 101,923 10,476 415 9,938 2,642 306 73] 0.062
32 54 54 103,846 10,674 423 10,126 2,692 311 74 ] 0.064

10of2




EP 1.43A4
4" Pipe
TBD 06-004 Group 1

3*
E
S gcpm ncpm Cz—:; 'a:tlvlty Co-60 activity | Cs-137 activity | Eu-152 activity Eu-154 activity | Nb-94 activity Ag-108m activity Unity
5 pm) (dpm/100cm2) {dpm/100cm2) (dpm/100cm2) {dpm/100cm2) (dpm/100cm2) {dpm/100cm2)
N
P
-3
33 43 43 82,692 8,500 337 8,063 2,143 248 591 0.0
34 74 74 142,@ 14,627 580 13,876 3,689 427 102 | 0.087
35 __1_Oj 101 194,231 19,965 N 18,938 5,035 583 139§ 0.119
36 67 67 128,846 13,244 525 12,563 3,340 386 92| 0.079
37 75 75 144,231 14,825 588 14,063 3,739 433 103 | 0.088
38 83 83 169,615 16,407 650 15,563 4137 479 114§ 0.098
39 84 84 161,538 16,604 658 15,751 4,187 485 116 ] 0.099
40 88 88[—_ 169,231 17,395 689 16,501 4,387 508 121 ] 0.104
41 100 100 192,308 19,767 783 18,751 4,985 577 138} 0.118
42 89 89 171,154 17.593 GQLJ 16,688 4,436 513 123 | 0.105
43 106 106 203,846 20,953 830 19,876 5,284 611 146 | 0.125
a4 118 118 226,923 23,325 924 22,126 5,882 681 163] 0.139
45| 119 119] 228,846 23,523 932 | 22,314 5,932 686 164 | 0.140
46] 141 1a1] 271,154 27,871 1,105 26,439 7,029 813 | 194 | 0.166
47 Q 7 83 159,615 16,407 650 15,563 4137 479 114 0.098_
48 102r 102 196,154 20,162 799 19,126 5,084 588 141 0.120
MEAN 0.142
MEDIAN 0.116
STD DEV 0.089}
- ] 1 1 MAX 0.534
T 1 ! MIN 0.051

20of2
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BSI/LVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form
Date: 2K 0 & Time: Yors ~25 RuAD C
Pipe ID#: /- 43 A Pipe Diameter: i// Access Point Area: ,ST7 up veesel v
Building: 7K Elevation: -—25 System: Zing Hotren
Type of Survey Investigation_ Characterization ____ Final Surveyx_; Other ' v~
Gross _ Co60__ ¢ - Cs___
Detector ID#/Sled ID# ~ Bszres JMbI / LVs—| /0]
Detector Cal Date: z¢ ~Dee oI Detector Cal Due Date: 22 T D<€ — oC
Instrument: A3So-i Instrument ID #: oIy FE
Instrument Cal Date: 172~ Nec —eJ Instrument Cal Due Date: [~ )2cd —of
From the Daily Pipe Survey Detéétor Control Form for the Selected Detector
Background Value /5/ ’ ? cpm
MDCRutic [7-F  cpm
Efficiency Factor for Pipe Diameter _ O, ODOAA  (from detector efficiency determination)
. MDCuic _1557 dpm/ __ VOO cm’
: Isthe MDCygc acceptable? No (if no, adjust sample count time and recalculate MDCRgaic)
Conﬁﬁént§ ; Far7ear [Turve ,i

Technician Signature QZM ﬁ/ O@%?/
7 N

Pipe Interior Radiological Survey

Position | Feet into Pipe Count Time Gross Counts Gross Net dpm/lOOcmﬂ
# from Opening (min) cpm _cpm
I / 1 75 75 Hila Nla.
2 > f 52 Y o"; [
3 3 & T
4 q / ¥y | P
5 5 / 6y et
6 P I 77 7
8 & 93 72 1
9 9 ) K, //3 1
10 10 + /45 ITid J
J

i

Package Page 1 of
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BSI/LVSPipeCrawler-002
Revision 4

Pipe Interior Radiological Survey Form (Continuation Form)

Date: A 28-ck / 25 QuAdl
PipeID#: ___, . ¢/ Pipe Diameter: il Access Point Area: /? Fr AP VissEr oA
~ Building: BX Elevation: -25 System: Prdis H el
Position | Feetinto Pipe Count Time Gross Net 2
# from Openiﬁg ~ (min) Gross Counts cpm cpm dpm/100cm
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Pipe Interior Radiological Survey Form (Continuation Form)

BSI/LVSPipeCrawler-002

Revision 4

Date: L 38 &b ’ —ZS RUAD C
Pipe ID#: /-3 Pipe Diameter: o / Access Point Area: ; ofr «@ vEssse oo
Building: =R X Elevation: - 25 System: I jo AERL S
Position | Feet into Pipe Count Time Gross Net 2

4 from Opening (min) Gross Counts cpm cpm dpm/100cm

A AL a4 14/ Nia. Nlge ) /o

A7 47 53 g3 ]

o 47 [0z (02 \ {

N
N
N
AN
AN
N
AN
N
BN
AN
AN
AN
AN
A P
~N R
\
N \ |
\
7 N
AN
AN
N
AN
AN
AN
\\
AN
\
AN
AN
N

We -
8ERAVICES INC.
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L N N
DQA Check Sheet
Design # EP 1.43A4 Revision # Original
Survey Unit # EP 1.43A4

Preliminary Data Review’

Answers to the following questions should be fully documented in the Survey Unit
Release Record

Yes

No | N/A

Have surveys been performed in accordance with survey instructions in the Survey Design?

Is the instrumentation MDC for structure static measurements below the DCGLw for Class 1 and 2
survey units, or below 0.5 DCGLw for Class 3 survey units?

Is the instrumentation MDC for embedded/buried piping static measurements below the DCGLw 7

Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements below the DCGLw, or, if not, was the need for additional
static measurements or soil samples addressed in the survey design?

o] Ale] S~

Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ?

e
o

Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques
used to perform the survey?

Were the survey methods used to collect data proper for the types of radiation involved and for the
media being surveyed?

Were “Special Methods” for data collection properly applied for the survey unit under review?

Is the data set comprised of qualified measurement resuilts collected in accordance with the survey
design, which accurately reflects the radiological status of the facility?

Graphical Data Review

Has a posting plot been created?

Has a histogram (or other frequency plot) been created?

“ISl~] ] el®] ~

Have other graphical data tools been created to assist in analyzing the data?

Data Analysis

-

Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)?

is the mean of the sample data < DCGLw?

If elevated areas have been identified by scans and/or sampling, is the average activity in each
elevated area < DCGLewc (Class 1), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)?

Is the result of the Elevated Measurements Test < 1.0?

o

Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical value?

Comments:

o
wlp

FSS/Characterization Engineer (print/sign) p o Zc L/I 8 4 / ZQ\W.M

Date

£-/7-07

—q

FSS/ Characterization Manager (print/sign) // R. Case

Date

/2 797

Ll

Page 1 of 1

Form
CS-09/2
Rev 0
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Survey Unit Release Record

Design # EP-Rx 205 Revision # Original Page 1 of 3

Survey Unit #(s) EP-Rx 205

1) Embedded Pipe (EP) Survey Unit EP Rx-205 meets the definition of
embedded pipe for Plum Brook Reactor Facility (PBRF).

2) EP 205 is a Class 1, Group 2 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP 205 were performed using a scintillation detector optimized
to measure gamma energies representative of Co-60. Sample #EP 2-1 from
Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI)/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this
document constitute “Special Methods” and the survey design used in the
acquisition of survey measurements.

Description

5) Instrument efficiency determinations are developed in accordance with the
BSI/LVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.

COPY

Approval Signatures Date:

FSS/Characterization Engineer A/ W (-20-07

Technical Reviewer
(FSS/Characterization Engineer) b-29-E7

FSS/Characterization Manager m Case < /m (i

7

Form
CS-09/1
Rev 0




FSS Design # EP Rx 205 Revision # Original

Page 2 of 3

1

Survey Unit: EP-Rx 205

1.0

2.0

3.0

4.0

History/Description

1.1 The subject piping described in this report is an instrumentation line for
equipment and accessories utilized in Quad B. This survey unit involves ~
6’ of instrument piping.

Survey Design Information
2.1 EP Rx 205 was surveyed IAW Procedure #BSI/LVS-002.

2.2 100% of the 2.5 ID pipe was accessible for survey. The accessible 2.5”
ID pipe was surveyed by static measurement at one foot increments, for a
total 6 of survey measurements.

2.3 Surface area for the 2.5” ID piping is 608 cm’ for each foot of piping,
corresponding to a total 2.5 ID piping surface area of 3,648 cm”(0.36 m?)
for the entire length of (6”) of 2.5” piping..

Survey Unit Measurement Locations/Data

3.1  Pipe interior radiological survey forms are provided in Attachment 2 of
this release record.

Survey Unit Investigations/Results
4.1 None
Data Assessment Results

5.1  Data assessment results are provided in the EP/Buried Pipe (BP) Survey
Report provided in Attachment 1.

5.2  All measurement results are less than the Derived Concentration Guideline
Level (DCGL) for radionuclide specific EP that corresponds to the 1
mrem/yr dose goal established in Table 3-3 of the FSSP.

5.3  When implementing the Unity Rule, provided in Section 3.6.3 of the
FSSP, and applying the Nuclide Fraction (NF), provided in TBD-06-004,
the survey unit that is constituted by EP Rx 205 passes FSS.

5.4  Background was not subtracted from the survey measurements and the
Elevated Measurement Comparison (EMC) was not employed for this
survey unit.




L b

" )

FSS Design # EP Rx 205 Revision # Original Page 3 of 3

Survey Unit: EP-Rx 205

6.0

7.0

5.5  Statistical Summary Table

25

Statistical Parameter Pipe
Total Number of Survey Measurements 6
Number of Measurements >MDC 6
Number of Measurements Above 50% of DCGL 0
Number of Measurements Above DCGL 0

Mean 0.108

Median 0.102

Standard Deviation 0.027

Maximum 0.157

Minimum 0.081

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuclides contributing 10% in aggregate of the total dose for both structural
scenarios and soils.

6.1 A review of the survey results has shown that the dose contribution for EP
Rx 205 to be less than 1 mrem/yr. The dose contribution is estimated to
be 0.108 mrem/yr based on the average of the actual gross counts
measured. '

Attachments

Attachment 1 — BSI EP/BP Survey Report

Attachment 2 — Pipe Interior Radiological Survey Form
Attachment 3 — DQA Worksheet

Attachment 4 —Disc containing RR for EP Rx 205 & Spreadsheet
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BS| EP/BP SURVEY REPORT

SEAVICES INC

Pipe 1D Rx 205 Survey Location -25el. Quad B
Survey Date 02-Mer-08 2350-1 # 203488
Survey Time 1310 Detector-Sted # 44-62/212701-121

Pipe Size 2.5" Detector Efficiency 0.00015
DCGL wapmnoooma 240800 Pioe Area incorporsted by Detector Eficlency (in cma) 608
Fipe Arss Incorperse by Burvey 0.36 Field BKG jopm 47
Routine Survey X Field MDCR cpm) 10.4
QA Survey Nominal MDC pm100cma2) 4,099

Survey Measurement Results

Total Number of Survey Measurements 6
Number of Measurements >MDC 6
Number of Measurements Above 50% DCGL 0
Number of Measurements Above DCGL 0
Mean 0.108
Median 0.102
Standard Deviation 0.027
Maximum 0.157
Minimum 0.081
Survey Technician(s) Rosenhagen

Survey Unit Classification 1
TBD 06-004 Piping Group 2
SR-13 Radionuclide Distribution Sample EP 2-1
Measured Nuclide CoB0
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <1

COMMENTS:
ACTIVITY VALUES NOT BACKGROUND CORRECTED

RP Engineer | Date ﬁﬂ«(W"ZFO?

82412007



EP Rx 205
2.5" Pipe
TBD 06-004 Group 2

at
g
E Co.60 activity | Co-80activity | Cs-137 activity | Eu-452 activity Eu-154 activity | Nb-94 activity | Ag-108m activity |y
% gecpm| NEPM | yotaidpm) | (dpmit00cm2) | (dpmi100cm2) (dpmi00cm2) | (dpmi100cm2) | (dpm/100cm2) (gdpml100cm2) Unity
e
E .
1 17 17 113,333 18,640 9,674 155 110 9 — 541 | 0.081
2 24 24 160,000 26,316 13,658 218 155 13 7631 0.114
3 22 22 146,667 24,123 12,520 200 142 12 700 | 0.105
4 19 19 126,667 20,833 10,813 173 123 10 604 | 0.090
5 33 33 220,000 36,184 18,780 300 213 18 1,049 ] 0.157
L 6 21 21 140,000 23,026 11,951 191 136 1 668 | 0.100
MEAN 0.108
MEDIAN 0.102
STD DEV 0.027
MAX 0.157
MIN 0.081

1 of 1
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) ! BSI/LVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form

Date: 3->2-06 Time: (3 /0 QM0 psreas R
Pipe ID#: 7)( 205  Pipe Diameter: ) d 5 z Access Point Area: Syiiyifss ficx
Building: Ry Elevation: - 2§ Z«#0 A System: EusTRamey 7 LoWwé
Type of Survey Investigation Characterization Final Survey ZS Other  «~
Gross Co60 v~ Cs

Detector ID# / Sled ID# Jyf-2 zZi1z70! 'y

Detector Cal Date: 17 NHov -e § Detector Cal Due Date: J7 & Ned 6 (G
Instrument: | D350~ | Instrument ID #: A3 7§
Instrument Cal Date: 2 Mov- o & Instrument Cal Due Date:  ;7- ~ov-o0 L
From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value 8,7 cpm
MDCRuiic (°-4 cpm
Efficiency Factor for Pipe Diameter ©.00D® 15 (from detector efficiency determination)
MDCipatic Y D74  dpny /00 cm?
Is the MDCyic acceptable? Yes No (if no, adjust sample count time and recalculate MDCR i)
Comments: J'/,y, rraL Susvey ASCTE 7 ?evs y T'Awg / JH 3 gag /- B
Saerlying Deoeww 15 AeeizOngar PiPE uhrE- '7»5 TN P ofeu (¢ ApS
SN OWH L RWWNLE  blehl 2ol TAL Comp leTe

Technician Signature /Qw: % //

Pipe Interior Radiological Survey

Gross Net

Position | Feet into Pipe Count Time >
# from Opening (min) Gross Counts cpm cpm dpm/100cm

1 / > 34 17 NG na

2 - 2 b 27

3 2 2 44 22

5 > 5] Ll 32

6 3 * i 21

7 —

8 \%\_

10 A \1\\’

Package Page 1 of _4_/_

REFERENCE COpy Attachment 3, Page 1

W
BERVICES INC.
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I DQA Check Sheet
I Design # EP Rx205 | Revision# | Original
rSurvey Unit # EP Rx 205
r Preliminary Data Review’ I
Answers to the following questions shouid be fully documented in the Survey Unit Yes | No | NA
Release Record
F Have surveys been performed in accordance with survey instructions in the Survey Design? X
2. Is the instrumentation MDC for structure static measurements below the DCGLw for Class 1 and 2 X
survey units, or below 0.5 DCGLw for Class 3 survey units?
3. Is the instrumentation MDC for embedded/buried piping static measurements below the DCGLw ? X ]
4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements beiow the DCGLw, or, if not, was the need for additional X
static measurements or soil sampies addressed in the survey design?
5. Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ? X
6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques X
used to perform the survey?
7. Were the survey methods used to collect data proper for the types of radiation involved and for the X
media being surveyed?
I 8. Were “Special Methods” for data collection properly applied for the survey unit under review? X
9. Is the data set comprised of qualified measurement results collected in accordance with the survey X
design, which accurately refiects the radiological status of the facility?
r Graphical Data Review
1. Has a posting plot been created? X 1
2. Has a histogram {(or other frequency plot) been created? X J
l 3. Have other graphical data tools been created to assist in analyzing the data? X l
l Data Analysis
[ 1. Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)? X
f 2. 15 the mean of the sample data < DCGLW? X 1
I 3. [f elevated areas have been identified by scans and/or sampling, is the average activity in each
elevated area < DCGLemc (Class 1), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)?
I 4, s the result of the Elevated Measurements Test < 1.0?
5. |s the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical value?
Comments:
22
I FSS/Characterization Engineer (print/sign) Qq e Date ({-2/ -0 /
| Fss/ Characterization Manager (printssign) RCase Date |c/s 2057
Form
CS-09/2
Rev 0

Page 1 of 1
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Survey Unit Release Record

Design #

EP 1.32 Revision # Original Page 1 of 3

Survey Unit #(s)

EP 1.32

Description

1) Embedded Pipe (EP) Survey Unit EP 1.32 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF). The survey unit consists of a
piping run between an open flange in the -27 trench and drain openings in
Quad D.

2) EP 1.32 is a Class 1, Group 2 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP 1.32 were performed using a scintillation detector optimized
to measure gamma energies representative of Co-60. Sample #EP 2-1 from
Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI)/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this
document constitute “Special Methods” and the survey design used in the
acquisition of survey measurements.

5) Instrument efficiency determinations are developed in accordance with the
BSI/LVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.

COPY

Approval Signatures Date:

FSS/Characterization Engineer Ol W - 1(-07

Technical Reviewer
(FSS/Characterization Engineer) )@1 M 7-» / / -0 7

FSS/Characterization Manager W,@e $/2.3 / g7

7

Form
CS-09/1
Rev 0




FSS Design # EP 1.32 Revision # Original Page 2 of 3

Survey Unit: 1.32

1.0  History/Description

1.1

1.2

EP 1.32 was the Quad D Drain. The subject pipe is the floor drain line
from Quad “D” in the Containment Building to the -25 ft of the Rx
Building in Pump Room #22. The function of this pipe was to convey
water from two floor drains located in the southeastern most corner of
Quad “D” in the Containment Building to the Hot Drain (HD) sump in
Pump Room #22 on the Rx Building -25 ft.

EP 1.32 consists of 132 linear feet (‘) of 10 inch (“) Inside Diameter (ID)
piping starting in the -27 foot elevation trench and running to Quad D. In
Quad D the piping reduces to 6” at two locations throughout the run of
piping. There was 14’ of 6” piping surveyed in this pipe run. The total
piping for EP 1.32 is 146°.

2.0  Survey Design Information

2.1
2.2

23

24

2.5

EP 1.32 was surveyed IAW Procedure #BSI/L.VS-002.

100% of the 10” and 6 ID pipe was accessible for survey. The accessible
10” and 6” ID pipe was surveyed by static measurement at one foot
increments, for a total of 146 survey measurements.

Surface area for the 10” ID piping is 2,432 cm? for each foot of piging,
corresponding to a total 10” ID piping surface area of 321,024 cm” (32.1
m?) for the entire length of (132°) of 10” piping.

Surface area for the 6 ID piping is 1,459 cm? for each foot of piping,
corresponding to a total 6” ID piping surface area of 20,426 cm? (2.0 m?)
for the entire length (14”) of 6” piping.

Total surgace area for both the 10” and 6” piping that constitutes EP 1.32
is 34.1 m".

3.0  Survey Unit Measurement Locations/Data

3.1

Pipe interior radiological survey forms are provided in Attachment 2 of
this release record.

4.0  Survey Unit Investigations/Results

4.1

None

5.0 Data Assessment Results

5.1

5.2

Data assessment results are provided in the EP/Buried Pipe (BP) Survey
Report provided in Attachment 1.

All measurement results are less than the Derived Concentration Guideline
Level (DCGL) for radionuclide specific EP that corresponds to the 1
mrem/yr dose goal established in Table 3-3 of the FSSP.




FSS Design # EP 1.32 Revision # Original Page 3 of 3

Survey Unit: 1.32

6.0

7.0

5.3  When implementing the Unity Rule, provided in Section 3.6.3 of the
FSSP, and applying the Nuclide Fraction (NF), provided in TBD-06-004,
the survey unit that is constituted by EP 1.32 passes FSS.

5.4  Background was not subtracted from the survey measurements and the
Elevated Measurement Comparison (EMC) was not employed for this
survey unit.

5.5  Statistical Summary Table

10” 6"

Statistical Parameter Pipe | Pipe
Total Number of Survey Measurements 132 14
Number of Measurements >MDC 127 12
Number of Measurements Above 50% of DCGL 0 0
Number of Measurements Above DCGL 0 0

Mean 0.05 | 0.002

Median 0.04 | 0.002

Standard Deviation 0.04 | 0.001

Maximum 0.24 | 0.004

Minimum 0.01 | 0.000

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuclides contributing 10% in aggregate of the total dose for both structural
scenarios and soils.

6.1 A review of the survey results has shown that the dose contribution for EP
1.32 to be less than 1 mrem/yr. The dose contribution is estimated to be
0.048 mrem/yr based on the average of the actual gross counts measured.

Attachments

Attachment 1 — BSI EP/BP Survey Report

Attachment 2 — Pipe Interior Radiological Survey Form
Attachment 3 — DQA Worksheet

Attachment 4 —Disc containing RR for EP 1.32 & Spreadsheet
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SCAVICES INC-.

/ )
BS1 EP/BP SURVEY REPORT

Pipe ID 1.32 Survey Location -27 TRENCH
Survey Date 8-26-06/8-30-08 2350-1 # 189094
Survey Time | 0845/0834 Detector-Sled # LVS1-107

Pipe Size 10" Detector Efficiency 0.0001
__PCGL (dpmi100cm2) 240,800 Pipe m;m':yz)nm 2432
T e o | Ar20°G52 Field BKG (com 17.0/16.6
Routine Survey | X Field MDCR (cpm) 17.22/17.05
QA Survey - Nominal MDC (cpmitoscrz 4320/4320
Survey Measurement Results
Total Number of Survey Measurements 132
Number of Measurements >MDC 127
Number of Measurements Above 50% DCGL 0
Number of Measurements Above DCGL 0
Mean 0.05
Median 0.04
Standard Deviation 0.04
Maximum 0.24
Minimum 0.01
. STOCK
Survey Techniciants) FOWER

Survey Unit Classificaton

TBD 06-004 Piping Group

“SR-13 Radionuchide Distribution Sample EP 2-1
Measured Nuclide Co60

Area Factor/EMC Used No
Pass/Fail FSS Pass

MREM/YR Contribution <1

COMMENTS:

Activity values are not background corrected.

Measurements #1-8 correspond to positions #87-94 on Survey Form dated 6/30/06
& measurements #9-14 correspond to positions #1-6 on Survey Form dated 6/29/06.

RP Engineer | Date

@L/W §-1-o7

6/11/2007




EP 1.32

TBD 06-004 Group 2

*

i

€060 activity | Co-80 Ce137 activity | Eu-152 activity | Eu-154 activl Nb-04 activity | Ag-108m activity

£ ncpm| ncpm (total dpm‘;y (dpm/100cm2) (dpml100cmig (dpnu100cm‘g (dpml100cmg (dpm/100cm2) |  (dpmi100cm2) Unity
]

$

1 16 16 213,333 8,772 4,553 73 52 4 254 1 0.04
2 10 10 133,333 5482 2,845 46 32 3 159 1 0.02
3 13 13 173,333 7,427 3,699 59 42 3 207 ] 0.03
4 15 15 200,000 8,224 4,268 68 49 4 238 ] 0.04
5 18 18 240,000 9,868 5122 82 58 5 286 | 0.04
6 18 18 240,000 9,868 5122 82 58 5 286 ] 0.04
7 17 17 226,667 0,320 4837 77 585 5 2701 0.04
8 12 12 160,000 6,579 3,414 85 39 3 191 | 0.03
9 5 5 66,667 2,741 1,423 23 16 1 79 1 0.01
10 11 11 146,667 6,031 3,130 50 36 3 175§ 0.03
11 12 12 160,000 6,579 3414 55 39 3 191 1 0.03
12 10 10 133,333 5,482 2,845 46 32 3 1591 0.02
13 11 1 146,667 6,031 3,130 50 36 3 175 § 0.03
14 10 10 133,333 5,482 2,845 46 32 3 159 ] 0.02
15 10 10 133,333 5,482 2,845 46 32 3 159 § 0.02
16 13 13 173,333 7427 3,699 59 42 3 207 } 0.03
17 12 12 160,000 6,579 3,414 55 39 3 1911 0.03
18 19 19 253,333 10,417 5,406 86 61 5 302 ] 0.05
19 11 1 146,667 6,031 3,130 50 36 3 1751] 0.03
20 13 13 173,333 7427 3,699 59 42 3 207 ] 0.03
21 15 15 200,000 8,224 4,268 68 49 4 238 ] 0.04
22 6 6 80,000 3,289 4,707 27 19 2 95| 0.01
23 9 8 120,000 4934 2,561 41 29 2 143 § 0.02
24 12 12 160,000 6,579 3.414 55 39 3 191 1 0.03
25 9 9 420,000 4934 2,561 41 29 2 143 | 0.02
26 9 9 120,000 4934 2,561 41 29 2 1431 0.02
27 6 6 80,000 3,289 1,707 27 19 2 o5] 0.01
28 10 10 133,333 5,482 2,845 46 32 3 159 | 0.02
29 6 6 80,000 3,289 1,707 27 19 2 05| 0.01
30 8 8 106,667 4,386 2,276 36 26 2 4271 0.02
3 17 17 226,667 9,320 4837 7 55 5 270 § 0.04
32 5 5 66,667 2,741 1,423 23 16 1 791 0.01
33 12 12 160,000 6,579 3414 55 39 3 191 | 0.03
34 14 14 186,667 7.675 3,984 64 45 4 2231 0.03
35 11 11 148,667 6,031 3,130 50 36 3 1751 0.03
36 7 7 93,333 3,838 1,992 32 23 2 111 1 0.02
37 12 12 160,000 6,579 3414 55 39 3 191 § 0.03
38 8 8 106,667 4,386 2,276 36 26 2 127 1 0.02

1of4




EP 1.32

TBD 06-004 Group 2
*
£
E Co-60 activ Co-80 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-84 activ -108m actlv
£ |ncpm| ncpm (total upmi)ty (dpml100cmn2y) (dpm/ oocm'g (dpmit oocm'g (dpml100cmg (dpml100cmn1¥) A(gdpmﬂ oocmzi;y Unity
"]
39 9 9 120,000 4,934 2,561 41 29 2 1431 0.02
40 15 15 200,000 8,224 4,268 68 49 4 2381 0.04
41 9 9 120,000 4934 2,561 41 29 2 1431 0.02
42 29 29 386,667 15,899 8,252 132 94 8 461§ 0.07
43 59 59 786,667 32,346 16,788 268 191 16 9381 0.14
44 99 99 4,320,000 54,276 28,169 450 320 27 15741 0.24
45 97 97 1,293,333 53,180 27,600 441 314 26 1,542 ] 0.23
46 61 61 813,333 33,443 17,357 278 197 16 9701 0.15
47 63 63 840,000 34,539 17,926 287 204 17 1,002 1 0.15
48 57 57 760,000 31,250 16,219 259 184 15 906 § 0.14
49 53 53 708,667 29,057 15,081 241 174 14 8431 0.13
50 48 48 640,000 26,316 13,658 218 155 13 7631 0.11
51 29 29 386,667 15,899 8,252 132 94 8 4611 0.07
52 36 38 480,000 19,737 10,243 164 116 10 §72 1 0.09
%53 31 31 413,333 16,996 8,821 141 100 8 493 ] 0.07
54 42 42 560,000 23,026 11,951 191 138 11 668 | 0.10
55 23 23 306,667 12,610 6,544 105 74 8 366 | 0.05
56 34 34 453,333 18,640 9,674 155 110 9 541 | 0.08
57 16 16 213,333 8,772 4553 73 52 4 254 1 0.04
58 16 16 213,333 8,772 4 553 73 52 4 2541 0.04
59 12 12 160,000 6,579 3414 55 39 3 191§ 0.03
60 16 16 213,333 8,772 4,553 73 52 4 254 ] 0.04
81 29 29 386,667 15,899 8,252 132 94 8 461 ] 0.07
62 18 18 240,000 9,868 5,122 82 58 6 286 1 0.04
83 14 14 186,667 7,675 3,984 64 45 4 2231 0.03
64 12 12 160,000 6,579 3,414 55 39 3 191] 0.03
65 13 13 173,333 7.127 3,699 59 42 3 207 § 0.03
66 10 10 133,333 5,482 2,845 46 32 3 159 ] 0.02
67 27 27 360,000 14,803 7,683 123 87 7 4291 0.06
688 32 32 428,667 17,544 9,105 148 104 9 500 § 0.08
69 30 30 400,000 16,447 8,536 137 97 8 4771 0.07
70 19 19 253,333 10417 5,406 86 61 5 3021 0.05
71 20 20 266,667 10,965 5,691 91 85 5 318 ] 0.05
72 21 21 280,000 11,513 5,875 96 68 6 3341 0.06
73 18 18 240,000 9,868 5122 82 58 5 286 | 0.04
74 14 14 186,667 7,675 3,984 64 45 4 2231 0.03
75 11 11 146,667 6,031 3,130 50 36 3 1751 0.03
76 14 14 186,667 7,675 3,984 64 45 4 223 ] 0.03

20f4




EP 1.32

TBD 06-004 Group 2
»
£
Co-80 activity Co-80 activ Cs-137 a Eu-152 acti Eu-154 actlv Nb-94 activ Ag-108m activi

% ncpm| ncpm (total dpm) (dpml100cmn2y) (dpmnoocﬂc:g (dpml100c|::g (dpml‘lot)cm'g (dmﬂmmn:) ::mmocmz‘;y Unity
[

2

77 | 12 12 160,000 8,579 3,414 55| 39 3 191
78 | 14 14 186,867 7,675 3,984 64 45 | 4| 223
79 | 10 10| 133,333 5,482 2,845 45 _3;_(7 3 159
80 | 14 | 14 186,667 7,675 3,984 64 45 4 223
81 | 23 | 23 306,667 12,610 6,544 105 74 6 366
82 | 34 34 453,333 18,640 9,674 155 110 9 541
83 | 19 19 253,333 10,417 5,406 86 61| 5 302
84 | 13 13 173,333 7127 3,699 59 42 3 207
85 | 19 19 253,333 10417 | 5406 86 61 5 302
86 | 39 39 520,000 21,382 11,097 177 126 10 620
87 | 16 16 213,333 8,772 4553 73 | 52 4 254
88 | 17 17 226,667 9,320 4837 77 55 5 270
89 | 13 13 173,333 7,427 3,699 50 42 3 207
90 | 20 20 266,667 10,965 5,601 91 85 5 318
91 | 26 26 346,667 14,254 7,398 118 84 7 413
92 | 22 22 293,333 12,061 6,260 100 71 ) 350
93 | 24 24 320,000 13,158 6820 109 78 | 6 382
94 | 24 24 320,000 13,158 6,829 109 78 6 382
g5 | 26 26 346,667 14,254 7.398 118 84 7 413
96 | 40 40 | 533,333 21,930 11,382 129 | 1 636
97 | 45 | 45 | 600,000 24671 12,804 715
98 | 36 36 480,000 19,737 | 10,243 | 116 572
99 | 31 31 413,333 | 16,996 8,821 493
100 | 39 39 520,000 21,382 126 10 620
101 | 23 23 306,667 12,610 | 6,544 74 6 | 366
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EP 1.32

TBD 06-004 Group 2
2
g
Co60 activity | Co-80 activ o437 activity | Eu-52 activity | Eu-154 activ Nb-94 activity 108m activity

% ncpm| ncpm (total dpm) (dpml1006n?2y) (dpm/400cm2) (dpmmoocm.g (dpml100cmt;y) (dpm/100cm2) A?(;pml1000m2) Unity

3
102 | 30 30 400,000 16,447 8,536 137 97 8 4771 0.07
103 mm-ﬂﬂa-m_m 136 668 | 0.10
104 mmmﬂﬂ_ﬂ 1,033] 015
105 mmmﬂl-@_n 763} 0.11
106 m‘m 9390 | 180 7] 9] 525) 0.08
107 I‘EI“‘EE-EI w7 9 525| 0.08
108 m“ 346,667 | 14,254 7ae8| 118 sd| 1 413} 0.08
109 m-m‘lm-zﬂﬂ-lﬂ 49| 12 731] 0.41
110 m-ﬁ-mEB‘m-&ﬁl_Eﬂ—l 254 ) 0.04
111 -[_m-m-mm 4] 254 ) 0.04
112 “ﬂmmﬂ 3] 175} 0.03]
13 IEI-E-EEI-ZE—E-B—‘] 207 ] 0.03]
114 -I-m 3084 | O] 5 4 223] 0.03]
115 ““ﬂ-ﬂ 6] 2 127] 002
116 15 | 15 | 200,000 -ﬂn‘ﬂ o] 4 238 | 0.04
116 -E-zm-m-@_ﬂ-ﬂ_l 254 ) 0.04
117 -E-EI‘EEI-ZEZI-EB-B-E—‘] 159 | 0.02
118 “mm-m-@-a%_’ 2541 0.04
119 13| m-ﬁﬂﬂ 3] 207§ 003
120 O 146,667 -iﬁl-‘lm‘ﬂﬂ" 175] 003
121 12| 160,000 mmﬂﬂﬂ 1911 003
122 19| 10,417 | 5,408 -ﬂ_ilﬂ 302] 005
123 23 | 306,667 | 12610 6,544 _mﬂ" 366 | 0.05
124 22 | 12,061 | 6,260 _Eﬂ-ﬂ—i 350 ) 0.05
125 -E-EEEE-FHE-XE-E—EI‘! 302) 005
126 “mm-m-mﬂ%—‘ 2541 0.04
127 “-lﬁ’_m 7] 4291 0.08
128 ‘I-m-ﬂl-ﬂ-lﬂ‘i 541 ) 0.08
129 24 | 320,000 -Eﬂ:ﬂm‘l 382 | 006
130 ﬂ.‘m 14,803 -Eﬂ_m 87| 1 429] 008
131 m“-m—mﬂ“ 366 | 0.05
132] 3 | 35 | 466,667 19,189 ‘@_E’_mﬂ 556 | 0.08
| _—_——_E‘E}]ﬂ_ 0.04
| — A 026
-—_—_— | W g%:
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SERVICES INC

/ I

BSI EP/BP SURVEY REPORT

Pipe ID 1.32 Survey Location -27 TRENCH
Survey Date | 6-29-06/8-30-06 2350-1 # 189094
Survey Time | 0845/0834 Detector-Sled # LVS1-107

Pipe Size 6" Detector Efficiency 0.002
DCGL pmoocmzy | 240,800 T st Ao 1459
[ e . T 2.0 Field BKG (com 17.0/16.6
| Routine Survey X Field MDCRM?A 17.22/17.05
QA Survey Nominal MDC (spms100cm2) 333/333
Survey Measurement Results

Total Number of Survey Measurements 14

Number of Measurements >MDC 12

Number of Measurements Above 50% DCGL 0

Number of Measurements Above DCGL 0
Mean 0.002
Median 0.002
Standard Deviation 0.001
Maximum 0.004
Minimum | 0.000

Survey Technician(s) STOCK

Survey Unit Classification 1

T8D 06-004 P_ip_ir_ugGrouir 2
SR-13 Radionuclide Distribution Sample EP 2-1
Measured Nuclide Co60

Area Factg_rlEMC Used No
J_l_’_a_gsiFail FSS Pass

MREM/YR Contribution <1

COMMENTS: Activity values are not background corrected.

Measurements #1-8 correspond to positions #87-94 on Survey Form dated 6/30/06
& measurements #9-14 correspond to positions #1-6 on Survey Form dated 6/29/06.

RP Engineer | Date

Dbé W & -UN-07

6/11/2007




EP 1.32

TBD 06-004 Group 2
2
g
E Co-60 actlvity Co-60 activity Cs-137 activity E£u-152 activity Eu-154 activity Nb-94 activity Ag-108m activity
g gcpm| ncpm (total dpm) | (dpmi100cm2) (dpm/00cm2) | (dpm/100cm2) (dpm/100cm?2) | (dpm/100cm2) (dpm/100cm2) Unity
"]
2
=
1 14 14 7,000 480 249 4 3 0 14 10.002
2 3 3 1,500 103 53 1 1 0 3 10.000
3 3 3 1,500 103 53 1 1 0 3 10.000
4 15 15 7,500 514 267 4 3 0 15 10.002
5 12 12 6,000 411 213 3 2 0 12 10.002
6 18 18 9,000 617 320 5 4 0 18 10.003
7 18 18 9,000 617 320 5 4 0 18 10.003
8 1 1" 5,500 377 196 3 2 0 11 10.002
9 13 13 6,500 446 231 4 3 0 13 10.002
10 15 15 7,500 514 267 4 3 0 15 10.002
1 21 21 10,500 720 374 5] 4 0 2110.003
12 29 29 14,500 094 516 8 6 0 29 10.004
13 17 17 8,500 583 302 5 3 0 17 }0.003
14 14 14 7,000 480 249 4 3 0 14 10.002
MEAN 0.002
MEDIAN 0.002
STD DEV 0.001
MAX 0.004
MIN 0.000

1of1
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| ) ) BSI/LVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form
Date: A /3 o /OC. Time: OB 34
Pipe ID#: [.3 ’Z Pipe Diameter: 10 > G ) Access Point Area: -27 ' TREH
Building: I BLbG Elevation: -27' System: Quin D Dearw
Type of Survey Investigation Characterization ____ Final Survey _L Other ¢~
Gross Co60 _C_ Cs
Detector ID# / Sled ID# Bicrop MG ! Lvs-{ / 167
Detector Cal Date: [ 2_/ 20/05 Detector Cal Due Date: 12 / F XY / 0G

Instrument: 72350~/ Instrument ID #: |1 €9 c’; 94
Instrument Cal Date: 3/ (S / 06 Instrument Cal Due Date: 3 / Ik / 07
From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value /€. (’e cpm
MDCRgutie _ [0S cpm 0.0000O7S
Efficiency Factor for Pipe Diameter -erb-ee?&%")(ﬁ'om detector efficiency determination)
MDCytatic 422D * dpm/ /0D cm?
Is the MDCgase acceptable? Yes No (if no, adjust sample count time and recalculate MDCRgic)

Comments: <JmMVATION SURUEY . Posiryons ‘/? dg'é 1S /ONID PIPE ,
PDSW'?MU& bgo > #g4 51,320 &

E
¥ values Soe lQ"F.‘gg;. e = 0:.002, MDL = 333 /,_?70 "ee

Technician Signature Z A
Pipe Interior Radiological Survey /
Pos;txon fr eet into P}pe Count.Tlme Gross Counts Gross Net dpm/1 00cm?
om Opening (min) cpm cpm
1 { e 16 nlo- nla
2 2 | 2 10
3 3 13 13
4 a IS 15
5 ' K] 1%
6 ¢ | % 1%
7 y) ) 17
8 & YA 12
9 9 S Y
10 {0 / L Ll . }

Package Page 1 of k

REFERENCE COPY

Attachment 3, Page 1
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Pipe Interior Radiological Survey Form (Continuation Form)

!

) BSIVLVSPipeCrawler-002

Revision 4

Date:  _¢/z0/pc
Pipe ID#: .32 Pipe Diameter: 10" Access Point Area: =27 rreyc
Building: g( Beta Elevation: -2’ System: ¢uAD D Dep
Position | Feet into Pipe Count Time Gross Net 2
# from Opening _(min) Gross Counts cpm cpm dpm/100cm
i’ T L 172 {1z )0 n)o
( (2 ] 1D 10 [
(3 E J{ T /
[+ |+ lo 1o |
5 e (D 10
le 1 (3 [k : \
7 i {Z (Z \
1Y ¥ ! q 19 \
19 b 11 11
20 29 | 3 13
Al U Z |S
21 22 G
23 =3 [ 9 9.
24 24 I Z 12 |
15 A 9 1 \ |
24 26 1 9 \ |
21 27 A e \ ]
2y 29 (O /0 \ |
29 24 A A \ |
30 30 % < \ ’
31 3 17 17 1 [
52 32 59 S | [
33 33 - t 2 (2 \ 1IN
34 3¢ [+ | 4
5y 2y [ 1 1\
3¢ 3¢ 2 7
%7 77 12~ 12.
3% 3¢ g g
3§ 39 9 9
40 £0 (s 5
41 4! 9 9 \
42 42 2T 29 \
3 +3 51 oail \
£t £+ 94 99 \
£3 5 Y 72 47 i |

SEAWICES INC.

REFERENCE COPY

Package Page Z—of _‘2

Attachment 3, Page 2



)
)

Pipe Interior Radiological Survey Form (Continuation Form)

\

) BSULVSPipeCrawler-002

Revision 4

Date: G 0 o .
Pipe ID#: /.32 Pipe Diameter: [O Access Point Area: =27
Building: [ 8ep(,  Elevation: -27' System:  PUAD D DeAu/
Position | Feet into Pipe Count Time Gross Net 2
4 from Opening (min) Gross Counts cpm cpm dpm/100cm
46 4% 1 G { G I N/ N
47 £1 3 63
47 5 51 s7
49 49 xd 532
1% s 4% 48
S | s 29 2.9
52 s2 3@ 36
g3 53 2/ 3/
s4 TF 42 42
5 < 5% \ 23 zZ3
A St \ 34 3F
57 57 /& 16
5% S¢ [& &
59 59 IL?_ ll 2@
L0 10, G
¢ el z9 29
¢2 62 (5 /8
&3 L3 |4 [
y3a e - 1 Z
A s l 13 13
ol b 1O P
7 ¢l | 27 27
e e 2z 3z
A 9 20 30
70 20 19 lq
71 71 20 20
12 22 2( Zz[
73 73 | & ¥
74 Yka {4 (£
25 75~ | { L |
A 76 LF ks \ /
77 27 12 Jir 2 \ |
7 7y 1+ « JF
79 P 10 Jo
%0 %0 ¥ £ \

REFERENCE COPY

.
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Pipe Interior Radiological Survey Form (Continuation Form)

Date: & Z;o A

\

) BSILVSPipeCrawler-002

Revision 4

Pipe ID#: 1.32 Pipe Diameter: /0 ¢ 7 Access Point Area: ~27 ' TREMH
Building: eL Beve Elevation: -27! System:  GXVAD D Defu/
Position | Feet into Pipe Count Time Gross Net 2
u from Openiﬁg (min) Gross Counts cpm cpm dpm/100cm
Z! & ! a1 22 23 N Jo- N
P &2 ) 34 34
%3 &3 (9 19
&4 &4 (3 (3
&y &3 /4 /9 \
A &¢ 29 37 \
&7 87 £ L+ \
xa 5% - 3 3 1
%9 59 3 3
90 10 B (5
9t a1 12, 12
T2 172 (T (7
G 173 |7 /B
9+ | 9% T\ [
/
/
/
et |
\ /
| e
i\
/
/ il
P
/
/
/
/

BEAVICES INC.

REFERENCE COPY
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BSIV/LVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form
Date: 6/2? /0 G Time: O84S
Pipe ID#: [L,32 Pipe Djameter: 6" v /O AccessPoint Area: Quap D
Building: <V Elevation: - 2 G System: DRAINS
Type of Survey Investigation ___ Characterization _____ Final Survey 2~ Other L~
Gross ‘ Co60 __;_/__ _ Cs ______
Detector ID#/ Sled ID#  Bicgony [MG 1 Lys-1/ [0
Detector Cal Date: (2 l 20 / oS Detector Cal Due Date: tefzo / 06
Instrument: 2350 -] Instrument ID #: |89 094
Instrument Cal Date: ’3/ (s / °6 Instrument Cal Due Date: 3 r/ ) / 67

From the Daily Pipe Survey Detector Control Form for the Selected Detector

Background Value (7.0 cpm

' i cpm

MDCRusic __ (7. 2-1 . P B~DOO°7J* . o
Efficiency Factor for Pipe Diameter M j‘/ (from detector efficiency determination)
MDCywie 4320%  dom/_ypp  om?

Is the MDCysc acceptable? Yes No (if no, adjust Sample count time and recalculate MDCR ;)
* t# ¥ i 13 “
Comments: Posrrvron [ = "@ 15 6 ID PIPE 3 7w 53 < 10 Do Prec
Jves foc ID"pipe a Z, MPEs " el

-
Technician Signature M
7

Pipe Interior Radiological Survey

Position | Feet into Pipe Count Time Gross Net

2
# from Opening (min) Gross Counts cpm cpm dpm/100cm
1 ( 3- 13 (3 Nnlo— nlg
2 2 S s '
3 2 2/ 2/
4 + 29 29
5 3 17 17
6 F 14 ¥
7 7 [¢ ic
8 & 17 17
9 9 (3 13 1
10 /0 20 20 A% /

Package Page 1 of 1-[_

REFERENCE COPY
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Pipe Interior Radiological Survey Form (Continuation Form)

)

)

BSI/LVSPipeCrawler-002

Revision 4

Date: é/Z‘i/Oé " "
Pipe ID#: /.32 Pipe Diameter: & = /0 Access Point Area: (Puas 1D
Building: <V Elevation: -25' System: NeRA<
Position | Feet into Pipe Count Time Gross Net 2
4 from Opening (min) Gross Counts cpm cpm dpm/100cm
! T 1 26 Z 6 Nla Aa
k2 {2 { 22 2 2. ‘
13 13 \ z4 24
(+ 14 [ 94 24
[s Ly 26 2%
le A e e fo
12 17 45 ¥S
1 1 36 3¢
1L .19 3/ 3/
20 w 39 39
2 2 2.3 3
22 22 20 30
73 23 w 2 42
24 VA o €5 &S
2y 2y 45 4%
24 2¢ 33 33
27 22 33 23
2% 2 2.6 26 |
24 21 46 4o
32 3 1 6 [&
3 3/ | A l6
32 32 ({ il
33 33 {3 13
34 34 [+ e
5< 39 &z =
34 3¢ S (S
37 21 & HA
3¢ 3% 1O 1o
¥ 31 (A {
40 40 13 |
4] 41 [{ 11
2 2 lz 12
£3 43 1 9 19
£4 7+ s | 7%
45 ] 2 < 22 j'_ /

- -
BERVICES INC.

REFERENCE COPY
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Pipe Interior Radiological Survey Form (Continuation Form)

) BSI/LVSPipeCrawler-002

Revision 4

Date: ¢/24 /oc ) y ,
Pipe ID#: [.32 Pipe Diameter: (4, + /0 Access Point Area:  <Svad D
Building: Vv Elevation: -25' System: DRAIVS
Position | Feet into P?pe Count.Time Gross Counts Gross Net dp /100cm>
# from Opening (min) cpm cpm
4L 4L 19 19 n |o Me
47 47 1 A
4€ 45 27 27
%1 49 24 3¢
Sl S/ 27 z7
52z 52 23 23
53 s> 35 35 /
e
el
~
e
i
j
- -
[ e
J -
3V
P
pd [
pd i
vd I
d
P
e
pd
pd
A
e
%
pd
~

8ERVICES INC.
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~ DQA Check Sheet
Design # EP 1.32 Revision # Original
r Survey Unit # EP 1.32
r  Preliminary Data Review’
Answers to the following questions should be fully documented in the Survey Unit Yes | No | N/A
Release Record
1. Have surveys been performed in accordance with survey instructions in the Survey Design? X
2. s the instrumentation MDC for structure static measurements below the DCGLw for Class 1 and 2 X
survey units, or below 0.5 DCGLw for Class 3 survey units?
3. s the instrumentation MDC for embedded/buried piping static measurements below the DCGLw ? X
4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements below the DCGLw, or, if not, was the need for additional X
static measurements or soil samples addressed in the survey design?
5. Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ? ) 4
6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques X
used to perform the survey?
7. Were the survey methods used to collect data proper for the types of radiation involved and for the X
media being surveyed?
| 8. Were “Special Methods" for data collection properly applied for the survey unit under review? X
9. s the data set comprised of qualified measurement results coliected in accordance with the survey x
design, which accurately reflects the radiological status of the facility?
l Graphical Data Review
1. Has a posting plot been created? ) 4
2. Has a histogram (or other frequency plot) been created? X
l 3. Have other graphical data tools been created to assist in analyzing the data? X
Data Analysis 1
1. Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)? X
[ 2. 15 the mean of the sample data < DCGLW? X
| 3. If elevated areas have been identified by scans and/or sampling, is the average activity in each X
elevated area < DCGLgwmc (Class 1), < DCGLw (Class 2), or <0.5 DCGlw (Class 3)?
l 4. s the result of the Elevated Measurements Test < 1.0? X
5. s the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical value? X I
Comments: I
FSS/Characterization Engineer (print/sign) Q ale je p A y Date |/- /f ‘0] ]
FSS/ Characterization Manager (printsign) R Case Date i723 /7 |
Form
CS-09/2
Rev 0
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Survey Unit Release Record

Design #

EP-Rx126 Revision # Original Page 1 of 3

Survey Unit #(s)

Rx126

Description

1) Embedded Pipe (EP) Survey Unit Rx126 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF).

2) EP RX126 is a Class 1, Group 2 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP Rx126 were performed using a scintillation detector
optimized to measure gamma energies representative of Co-60. Sample #EP 2-
1 from Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI)/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this
document constitute “Special Methods” and the survey design used in the
acquisition of survey measurements.

5) Instrument efficiency determinations are developed in accordance with the

BSI/LVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.

(] copy

Approval Signatures

Date:

FSS/Characterization Engineer

l-/-07

Technical Reviewer
(FSS/Characterization Engineer)

7-9-07

FSS/Characterization Manager

S//Z:S / o7

Form
CS-09/1
Rev 0
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FSS Design # EP Rx126 Revision # Original , Page 2 of 3

Survey Unit: Rx126

1.0

3.0

4.0

5.0

History/Description

1.1

EP Rx126 is a Quad B Drain. The subject piping described in this report
is integral to the drain system for the Reactor Building. The piping that
constitutes EP Rx126 addressed in this report service floor and equipment
drains on the -27 foot of the Reactor Building. The purpose of the system
is to convey waste water from the various drain openings to the drain
trench located at Reactor Building -27 foot elevation.

1.2  EP Rx126 consists of 21 linear feet () of 4 inch (*) Inside Diameter (ID)
piping starting in the -27 foot elevation trench and running to Quad B. The
total piping for EP Rx126 is 21°.

Survey Design Information

2.1  EP Rx126 was surveyed IAW Procedure #BSI/LVS-002.

2.2  100% of the 4” ID pipe was accessible for survey. The accessible 4” ID
pipe was surveyed by static measurement at one foot increments, for a
total of 21 survey measurements.

2.3 Surface area for the 4” ID piping is 972.9 cm?’ for each foot of piping,

corresponding to a total 4” ID piping surface area of 20,430 cm?® (2.0 m?)
for the entire length of (21”) of 4” piping..

Survey Unit Measurement Locations/Data

3.1

Pipe interior radiological survey forms are provided in Attachment 2 of
this release record.

Survey Unit Investigations/Results

4.1 None

Data Assessment Results

5.1 Data assessment results are provided in the EP/Buried Pipe (BP) Survey
Report provided in Attachment 1.

52 All measurement results are less than the Derived Concentration Guideline
Level (DCGL) for radionuclide specific EP that corresponds to the 1
mrem/yr dose goal established in Table 3-3 of the FSSP.

53 When implementing the Unity Rule, provided in Section 3.6.3 of the
FSSP, and applying the Nuclide Fraction (NF), provided in TBD-06-004,
the survey unit that is constituted by EP Rx126 passes FSS.

5.4  Background was not subtracted from the survey measurements and the
Elevated Measurement Comparison (EMC) was not employed for this
survey unit.

5.5  Statistical Summary Table




FSS Design # EP Rx126 Revision # Original Page 3 of 3

Survey Unit: Rx126

6.0

7.0

5.5  Statistical Summary Table

Statistical Parameter P‘:pe

Total Number of Survey Measurements 21
Number of Measurements >MDC 0
Number of Measurements Above 50% of DCGL 0
Number of Measurements Above DCGL 0

Mean 0.022

Median 0.022

Standard Deviation 0.006

Maximum 0.031

Minimum 0.009

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuclides contributing 10% in aggregate of the total dose for both structural
scenarios and soils. '

6.1 A review of the survey results has shown that the dose contribution for EP
Rx126 to be less than 1 mrem/yr. The dose contribution is estimated to be
0.022 mrem/yr based on the average of the actual gross counts measured.

Attachments

Attachment 1 — BSI EP/BP Survey Report

Attachment 2 — Pipe Interior Radiological Survey Form
Attachment 3 — DQA Worksheet

Attachment 4 —Disc containing RR for EP Rx126 & Spreadsheet
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SERVICES INC.

) )
BSI EP/BP SURVEY REPORT

Pipe ID Rx126 Survey Location -27 TRENCH
Survey Date 11-Jan-06 23501 # 134738
Survey Time 1245 Detector-Sled # LVS1-DOG BONE 101

Pipe Size 4" Detector Efficiency 0.0002
| DCGL wpmoocmay | 240,800 T Sare A 973
[ 7™ aorver o s 2.0 Field BKG (cpm) 222
Routine Survey X Field MDCR (cpm) 19.3
aasuvey IR [ Nominal MDC comioeems 9189
Survey Measurement Results
Total Number of Survey Measurements 21
Number of Measurements >MDC 0
Number of Measurements Above 50% DCGL 0
Number of Measurements Above DCGL 0
Mean 0.022
Median 0.022
Standard Deviation 0.006
Maximum 0.031
Minimum 0.009
Survey Technician(s) Rosenhagen
_Survey Unit Classification 1
_______TBD 06-004 Piping Group 2
SR-13 Radionuclide Distribution Sample EP 2-1
Measured Nuclide Cob60
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <1

COMMENTS: Activity values are not background corrected.

RP Engineer | Date

Ol Rl é-1-07

6/11/2007




EP Rx126

TBD 06-004 Group 2
*
E
E Co-60 activ Co-60 activi Cs-137 activi Eu-152 activity | Eu-154 activi Nb-84 activi Ag-108m activi N
£ |(gepm NCpM | e dpm')ty (dpnv100c‘t'nu2y) (dpm/t oocmg (dpm/100cm2) (dpml100cmg (dpm/1 DOcth'y) gpnmoocmz;y Unity
"]
4
=
1 9 9 45,000 4,625 2,401 38 27 2 134 10.020
2 10 10 50,000 5,139 2,667 43 30 3 148 {0.022
3 8 8 40,000 4,111 2,134 34 24 2 119 10.018
4 1 11 55,000 5,653 2,934 47 33 3 164 {0.025
5 7 7 35,000 3,697 1,867 30 21 2 104 | 0.016
6 12 12 60,000 6,167 3,201 51 36 3 179 10.027
7 8 8 40,000 4111 2,134 34 24 2 119 | 0.018
8 14 14 70,000 7,195 3,734 60 42 4 209 [0.031
9 12 12 60,000 6,167 3,201 51 36 3 179 {0.027
10 11 1 55,000 5,653 2,934 47 33 3 164 | 0.025
11 8 8 40,000 4,111 2,134 34 24 2 119 10.018
12 9 9 45,000 4625 2,401 38 27 2 134 |0.020
13 13 13 65,000 6,681 3,467 55 39 3 194 | 0.029
14 10 10 50,000 5,139 2,667 43 30 3 149 10.022
15 10 10 50,000 5,139 2,667 43 30 3 149 |0.022
16 13 13 65,000 6,681 3,467 55 39 3 194 1 0.029
17 13 13 65,000 6,681 3,467 55 39 3 194 | 0.029
18 11 1 55,000 5,653 2,934 47 33 3 164 | 0.025
18] 4 4 20,000 2,056 1,067 17 12 1 60 1 0.009
20f 8 8 40,000 4111 2,134 34 24 2 119 |0.018
21 5 5 25,000 2,570 1,334 21 15 1 75 | 0.011
MEAN 0.022
MEDIAN 0.022
STD DEV 0.006
MAX 0.031
MIN 0.009

10of1
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Pipe Interior Radiological Survey Form

Date: AL /-0 6 Time: /29y
Building: [JZ ¥ Elevation —2 1 Access Point Gupao 3
System: < ¢ (JE, Pipe Diameter: % /0 Arear  pieID 2y /2 (s

Type.of Survey Investigation Characterization # Other X
Sled Size D06 AoN G~ (Q! inch

Detector: OLiLCrdn) 1 ME T Detector ID #: /NS —/

Cal Date: [2-2.0-D5 Cal Due Date: /2 -0 0@
Instrument: 2350~ Instrument ID #: /)39 7S &
Cal Date: [2-10~05 Cal Due Date: 1220 ~0¢

From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value 22’"&,\ cpm

MDCRgtatic /?( 3 cpm Cg\‘ Lt%d«‘ A@L&‘rﬂa‘ﬂﬂ)‘ﬂ‘o”\
Efficiency Factor for Pipe 0. 000X (taken from detectorca‘}ibr&ﬁen—ccrﬁﬁeafc)-?'u
Eutsgcr g / J 4? dpm/ 100cm? _
Is the MDCatic Yes No (if no, adjust sample count time and recalculate MDCR i)

cesRiable? ) 74 senu 1%

(PN PceTE”
—

. . . —
Pipe Interior Radiological Survey

Radiological Survey Commenced: Date: / ~/-0¢ Time: /2 28

Position | Feet into Pipe Count Time Gross Gross Net dpm/100cm?

# from Opening (min) cpm cpm P
Counts

1 | L 9 9 n)o nla

2 2 [ | O )

3 S ] &5 &

4 o l L L]

5 > 1 7 7

6 (o l L T

7 7 | = &

8 & ( [+ LY

9 9 | 12 | 2.

10 HES) | 1 T )

Package Page 1 ofé_

Attachment 3, Page 1

e
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REFERENCE COPY
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)

Pipe Interior Radiological Survey Form (Continuation Form)

Ze Quis &8

£X / /(-0 &
Position | Feet into Pipe | Count Time Gross Gross Net dom/100cm?

# from Opening (min) Counts cpm cpm P

I I \ = i nla o
12— 12 | 7 g

1.2 L3 l 13 [D

1Y L I | © 1 O

LS Ly | lo | ©

L & ! l [ 3 |3

N [ ] L [ 5 I8

| & & l L1 Ul

1 K ( 4 4

zo o | =1 g

z2_ | Z | l S 5 J
N
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AN
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\
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T

DQA Check Sheet
Design # EP Rx126 Revision # Original
Survey Unit # EP Rx126

M-

Preliminary Data Review’

Answers to the following questions should be fully documented in the Survey Unit
Release Record

It Have surveys been performed in accordance with survey instructions in the Survey Design? X

Yes | No | N/A

2. Is the instrumentation MDC for structure static measurements below the DCGLw for Class 1 and 2
survey units, or below 0.5 DCGLw for Class 3 survey units?

Is the instrumentation MDC for embedded/buried piping static measurements below the DCGLw ? X

3

4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements below the DCGLw, or, if not, was the need for additional X
static measurements or soil samples addressed in the survey design?

Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ? X

A —— e ——

Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques X
used to perform the survey?

Were the survey methods used to coliect data proper for the types of radiation involved and for the
media being surveyed? :

Were “Special Methods” for data collection properly applied for the survey unit under review? X

Is the data set comprised of qualified measurement results collected in accordance with the survey
design, which accurately reflects the radiological status of the facility?

Graphical Data Review
Has a posting plot been created? X
Has a histogram (or other frequency plot) been created? X

3. Have other graphical data tools been created to assist in analyzing the data? X
Data Analysis v
Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)? X

is the mean of the sample data < DCGiw? X

if elevated areas have been identified by scans and/or sampling, is the average activity in each
elevated area < DCGLemc (Class 1), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)?

4. s the result of the Elevated Measurements Test < 1.0?7
Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical value? X A

Comments:

S —

N

w

FSS/Characterization Engineer (print/sign) D a /r K o
FSS/ Characterization Manager (print/sign) .

Date | £~/ -o7 H
Date 2.9/
Form

CS-09/2
Rev 0

Page 1 of 1
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Survey Unit Release Record

Design # EP-1.23 Revision # Original Page 1 of 3

Survey Unit #(s) 1.23

1) Embedded Pipe (EP) Survey Unit 1.23 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF).

2) EP 1.23 is a Class 1, Group 2 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP 1.23 were performed using a scintillation detector optimized
to measure gamma energies representative of Co-60. Sample #EP 2-1 from
Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI)/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this

Description document constitute “Special Methods™ and the survey design used in the
acquisition of survey measurements.
5) Instrument efficiency determinations are developed in accordance with the
BSI/LVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.
Approval Signatures Date:
FSS/Characterization Engineer s - /2 -0 ]
Technical Reviewer
(FSS/Characterization Engineer) | 7"/ Z-0 7
FSS/Characterization Manager 8/23 / d?
Form
CS-09/1

Rev 0




;, P

FSS Design # EP Rx155 Revision # Original Page 2 of 3

Survey Unit: Rx155

1.0

2.0

3.0

4.0

5.0

History/Description

1.1

The subject pipe is the floor drain line from Canal “G” to the -25 ft of the
Rx Building in Pump Room #22. The function of this pipe was to convey
water from a floor drain located in the southwestern most corner of Canal
“G” to the HD sump in Pump Room #22 on the Rx Building -25 ft, where
the pipe is currently breached.

1.2 EP 1.23 consists of 42 linear feet (‘) of 6 inch (“) Inside Diameter (ID)
piping from the breach point in Pump Room #22 to the floor drain in
Canal “G”. The pipe section is relatively straight with no bends.

Survey Design Information

2.1  EP 1.23 was surveyed IAW Procedure #BSI/LVS-002.

2.2  100% of the 6” ID pipe was accessible for survey. The accessible 6 ID
pipe was surveyed by static measurement at one foot increments, for a
total of 42 survey measurements.

2.3 Surface area for the 6” ID piping is 1,459 cm? for each foot of piping,

corresponding to a total 6” ID piping surface area of 61,278 cm? (6.1 m?)
for the entire length of (42’) of 6” piping..

Survey Unit Measurement Locations/Data

31

Pipe interior radiological survey forms are provided in Attachment 2 of
this release record.

Survey Unit Investigations/Results

4.1 None

Data Assessment Results

5.1  Data assessment results are provided in the EP/Buried Pipe (BP) Survey
Report provided in Attachment 1.

5.2 All measurement results are less than the Derived Concentration Guideline
Level (DCGL) for radionuclide specific EP that corresponds to the 1
mrem/yr dose goal established in Table 3-3 of the FSSP.

5.3  When implementing the Unity Rule, provided in Section 3.6.3 of the
FSSP, and applying the Nuclide Fraction (NF), provided in TBD-06-004,
the survey unit that is constituted by EP 1.23 passes FSS.

5.4  Background was not subtracted from the survey measurements and the

Elevated Measurement Comparison (EMC) was not employed for this
survey unit.




FSS Design # EP Rx155 Revision # Original Page 3 of 3

Survey Unit: Rx155

6.0

7.0

55 Statistical Summary Table

Statistical Parameter Pi6pe
Total Number of Survey Measurements 42
Number of Measurements >MDC 33
Number of Measurements Above 50% of DCGL 0
Number of Measurements Above DCGL 0
Mean 0.002
Median 0.002
Standard Deviation 0.002
Maximum 0.009
Minimum 0.001

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuclides contributing 10% in aggregate of the total dose for both structural
scenarios and soils.

6.1 A review of the survey results has shown that the dose contribution for EP
1.23 to be less than 1 mrem/yr. The dose contribution is estimated to be
0.002 mrem/yr based on the average of the actual gross counts measured.

Attachments

Attachment 1 — BSI EP/BP Survey Report

Attachment 2 —~ Pipe Interior Radiological Survey Form
Attachment 3 ~ DQA Worksheet

Attachment 4 —Disc containing RR for EP 1.23 & Spreadsheet
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BSI EP/BP SURVEY REPORT

SERVIZES IND

Pipe ID 1.23 Survey Location -27 TRENCH
Survey Date 04-Jan-06 23501 # 134708
Survey Time 1020 Detector-Sled # BICRON 1MG1

Pipe Size 6" Detector Efficiency 0.002
DCGL (dpmv0cmz) 240800 Pips Area incorporated by Detecior Eficiency {in cm2) 1459
'F""“"""“’"‘"“‘,ﬁ By surey D 6.1 Field BKG tcom) 18
Routine Survey X Field MDCR (cpm) 22
QA Survey - Nominal MDC (comtovonat 333
Survey Measurement Results
Total Number of Survey Measurements 42
Number of Measurements >MDC 33
Number of Measurements Above 50% DCGL 0
Number of Measurements Above DCGL 0
Mean 0.002
Median 0.002
Standard Deviation 0.002
Maximum 0.009
Minimum 0.001
Survey Technician(s) ROSENHAGEN
Survey Unit Classification 1
TBD 06-004 Piping Group 2
SR-13 Radionuclide Distribution Sample EP 2-1
Measured Nuclide Co60
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <1

COMMENTS:
ACTIVITY VALUES NOT BACKGROUND CORRECTED

RP Engineer | Date ﬂ 4/ W 4 -/7 -47

6/12/2007




EP 1.23

TBD 06-004 Group 2
*
E
£ Co-80 activ Co-60 activ Cs-137 activi Eu-152 activi Eu-154 activity | Nb-94 activi Ag-108m activi
£ |gepm nepm | yotal dpml;y (dpmit ooomn;) (dpml100cmg (dpml'lDOcmg (dpm/100cm2) | (dpm/1 oocmt;) (dpml100cm2;y Unity
3
P
=
1 63 63 34,500 2.159 1,121 18 13 1 63 10.009
2 36 36 18,000 1,234 640 10 7 1 36 10.005
3 42 42 21,000 1,439 747 12 8 1 42 §0.006
4 13 13 6,500 446 231 4 3 0 13 10.002
5 14 14 7,000 480 249 4 3 0 14 10.002
6 14 14 7,000 480 249 4 3 0 14 10.002
7 17 17 8,500 583 302 5 3 0 17 10.003
| 8 14 14 7.000 480 249 4 3 0 14 10.002
g 14 14 7,000 480 249 4 3 0 141 0.002
10 9 9 4,500 308 160 3 2 0 9 10.001
1 13 13 6,500 446 231 4 3 0 13 10.002
12 21 21 10,500 720 - 374 6 4 0 21 }0.003
13 15 15 7,500 514 267 4 3 0 15 10.002
14 12 12 6,000 411 213 3 2 0 12 10.002
15 17 17 8,500 583 302 5 3 0 17 10.003
16 12 12 6,000 411 213 3 2 0 12 §0.002
17 1 11 5,500 377 196 3 2 0 11 10.002
18 7 7 3,500 240 125 2 1 0 7 10.001
19 11 11 5,500 377 196 3 2 0 41 10.002
20 6 6 3,000 206 107 2 1 0 6 }0.001
21 12 12 6,000 411 213 3 2 0 12 §0.002
22 15 15 7,500 514 267 4 3 0 45 10.002
23 11 11 5,500 377 196 3 2 0 11 §0.002
24 12 12 6,000 411 213 3 2 0 12 }0.002
25 13 13 6,500 446 231 4 3 0 413 10.002
26 6 6 3,000 206 107 2 1 0 6 10.001
B 27 14 14 7,000 480 249 4 3 0 14 10.002
28 12 12 6,000 A1 213 3 2 0 12 }0.002
29 14 14 7.000 480 249 4 3 0 14 0.002
30 12| ’12 6,000 411 213 3 2 0 12 10.002
N 7 3,500 240 125 2 1 0 — 70001
32 12 12| 6,000 411 213 | 3 2] 0 12 | 0.002|
33 6 6 3,000 206 107 2 1 0 6 |0.001]
34 13 13 6,500 446 231 4 3 0 13 ]0.002

10f2




EP1.23

TBD 06-004 Group 2
* i
5
£ Co-60 activity | Co-60 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-94 activity | Ag-108m activity U
S |gepm| nepmM | o cidpm) | (dpmM00cm2) | (dpmi100cm2) | (dpmi100cm2) | (dpmi100cm2) | (dpmM00cm2) | (dpmitooemz) | UPIY
g
=
35 14 14 7,000 480 249 4 3 0 14 10.002
36 10 10 5,000 343 178 3 2 0 10 } 0.001
37 8 8 4,000 274 142 2 2 0 8 §0.001
38 ] 9 4 500 308 160 3 2 0 9 10.001
39 8 8 4,000 274 142 2 2 0 8 ]10.001
40 14 14 7,000 480 249 4 3 0 14 10.002
41 12 12 6,000 411 213 3 2 0 12 1 0.002
42 16 16 8,000 548 285 5 3 0 16 10.002
MEAN 0.002
MEDIAN 0.002
STD DEV 0.002
MAX 0.009
MIN 0.001

20f2
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Pipe Interior Radiological Survey Form

Date: /led (o Time: /8 %0

Building: ?E«crm’t 3&.&&9 Elevation: -z5 Access Point Area: —27 TAswe
System: [ties & Pipe Diameter: Y/ PipeID# /. 23

Type of Survey Investigation Characterization  ( Final Survey) Other -

Sled Size L = f07 inch

Detector: Feepem /M1 Detector ID #: Cvs—)

Cal Date: 12 "2070y Cal Due Date: tz~e2 ¢
Instrument: 24 §o-—) Instrument ID #: 12y %y

Cal Date: /2~-2¢ 7 o5 Cal Due Date: re-208-5

From the Daily Pipe Survey Detector Control Form for the Selected Detector

Background Value | & cpm
MDCRitasi zc P =3 a‘c:wc'( MWM“"“J"“’ AN
Efficiency Factor for Pipe Diameter o©. 0 b2 (taken from detectoreeﬁb;aﬁauceﬁiﬂea&e)f
l\dDCstatic 3 33 dpm/lOOcm2

Is the MDCyy acceptable? (¥e¥» No (if no, adjust sample count time and recalculate MDCR,, ;)

Comments: :? el 9744/ SQAU £+

)
sSSP J fomplere
va
Pipe Interior Radiological Survey
Radiological Survey Commenced: Date: /"~ q-< b Time: iz

7
Position | Feet into Pipe Count Time Gross J~  Net

. : Gross Counts dpm/100cm’
# from Opening (min) cpm cpm
1 /FT / L3 | £F nlo nla-
2 [ al ' e S¢ , i
3 Db f o 7 |
4 b2 ' Nz 13 |
5 SH r 1< ¥ |
6 L& / 14 Y
7 24 / 17 [
8 il ! 14 (4
9 G ! /9 XA |
10 (efT 1 7 9 ¥

Package Page 1 of &~
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Pipe Interior Radiological Survey Form (Continuation Form) > b

Position | Feet into Pipe Count Time Gross Counts Gross Net dpm/100c m?
# from Opening (min) cpm cpm .
/1 /! / (3 /3 N ni¢
/1) 12 / 2 i /
/3 7 / /3 )5
/4 1 ! = )
/5 1y ' /7 127
e /b ! /2 /2
/7 (7 i 11 /{
/f 14 ! 7 7
/7 4 [ Y4 /!
20 F0 ! ¢ Lo
21 >/ / /& [F~
23 27 | /S /5
23 27 [ 1/ 1
24 24 I / />~
2§ 23 ! /3 /7
20 >t I A 2
27 | * [ /4 /Y
2 s [ /2~ 172~
27 >9 | 14 74
K4 30 { s >
! 3/ ( 7 Ki
3> 3 ( / > /
33 3> { & &
74 %4 [ /3 /3
75 39 ! /Y 14
3k 3¢ f 20 /0
37 77 / 7 y 4
75 35 / g ?
77 27 ; Z 'l
43 o ./ 14 ' |
o L ~ (2 ]2 \
Y1 Y * 4 /6 \\
—— / \ \
& \
A - \
\_\____\ N b

Package Page - of _?'
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DQA Check Sheet

Design # EP 1.23 Revision # Original
Survey Unit # EP 1.23

Preliminary Data Review’

Answers to the following questions should be fully doéumented in the Survey Unit
Release Record

1. Have surveys been performed in accordance with survey instructions in the Survey Design? X

Yes | No | N/A

Is the instrumentation MDC for structure static measurements below the DCGLw for Class 1 and 2 X
survey units, or below 0.5 DCGLy for Class 3 survey units? 1

Is the instrumentation MDC for embedded/buried piping static measurements below the DCGLw ? X

Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements below the DCGLw, or, if not, was the need for additional X
static measurements or soil samples addressed in the survey design?

Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ? X

Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques X
used to perform the survey?

o]

Were the survey methods used to collect data proper for the types of radiation involved and for the
media being surveyed?

Were “Special Methods” for data collection property applied for the survey unit under review? X

=]

Is the data set comprised of qualified measurement results collected in accordance with the survey
design, which accurately reflects the radiological status of the facility?

—
©

Graphical Data Review

Has a posting plot been created? X

Has a histogram (or other frequency plot) been created? X

Have other graphical data tools been created to assist in analyzing the data? X E
’ Data Analysis
Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)? X

=1 e e =] ]

Is the mean of the sample data < DCGLw? X A

if elevated areas have been identified by scans and/or sampling, is the average activity in each
elevated area < DCGLemc (Class 1), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)?

Is the result of the Elevated Measurements Test < 1.07 X
Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical value? X

Comments:

—
win

o s

FSS/Characterization Engineer (print/sign)
FSS/ Characterization Manager (print/sign)

N,

LRk, / Date | 5-/7 0
R. Case Date gizg/p7

Form
CS-09/2
Rev 0

Page 1 of 1
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Survey Unit Release Record

Design # EP 1.395 Revision # Original Page 1 of 3

Survey Unit #(s) EP 1.395

1) Embedded Pipe (EP) Survey Unit EP 1.395 meets the definition of
embedded pipe for Plum Brook Reactor Facility (PBRF). The survey unit
consists of a piping run between the drain from Quad “A” in the Containment
Building to the -25 ft of the Rx Building in Pump Room #22.

2) EP 1.395 is a Class 1, Group 2 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP 1.395 were performed using a scintillation detector optimized
to measure gamma energies representative of Co-60. Sample #EP 2-1 from
Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI)/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this
document constitute “Special Methods” and the survey design used in the

Description NS
acquisition of survey measurements.
5) Instrument efficiency determinations are developed in accordance with the
BSLI/LVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.
Approval Signatures Date:
FSS/Characterization Engineer ﬁ { W 4- W07
Technical Reviewer ?
(FSS/Characterization Engineer) ]-(/-07
FSS/Characterization Manager /23 / e,
Form
CS-09/1

Rev 0




) L

FSS Design # EP 1.395 Revision # Original Page 2 of 3

Survey Unit: 1.395

1.0

2.0

3.0

4.0

5.0

History/Description

1.1
1.2

1.3

EP 1.395 was the Quad A Drain.

The subject pipe is the drain from Quad “A” in the Containment Building
to the -25 ft of the Rx Building in Pump Room #22. The function of this
pipe was to convey water from Quad “A” in the Containment Building to
the HD sump in Pump Room #22 on the Rx Building -25 fi, where the
pipe is currently breached.

EP 1.395 consists of 36 linear feet (‘) of 10 inch (*) Inside Diameter (ID)
piping and 9’of 6” ID piping from the breach point starting in Pump Room
#22 to the floor drain in Quad “A”, involving one slight bend of
approximately 10°. The total piping for EP 1.395 is 45°.

Survey Design Information

2.1
22

23

24

2.5

EP 1.395 was surveyed IAW Procedure #BSI/LVS-002.

100% of the 10” and 6” ID pipe was accessible for survey. The accessible
10” and 6” ID pipe was surveyed by static measurement at one foot

increments, for a total of 45 survey measurements.

Surface area for the 10” ID plpmg is 2,432 cm® for each foot of plpmg,
corresponding to a total 10” ID plpmg surface area of 87,552 cm® (8.8 m?)
for the entire length of (36’) of 10” piping.

Surface area for the 6” ID pxpmg is 1,459 cm’ for each foot of plpmg,
corresponding to a total 6 ID plpmg surface area of 13,131 cm?® (1.3 m )
for the entire length (9°) of 6” piping.

Total surfz'ace area for both the 10” and 6” piping that constitutes EP 1.395
s 10.1 m”.

Survey Unit Measurement Locations/Data

3.1

Pipe interior radiological survey forms are provided in Attachment 2 of
this release record.

Survey Unit Investigations/Results

4.1 None

Data Assessment Results

5.1  Data assessment results are provided in the EP/Buried Pipe (BP) Survey
Report provided in Attachment 1.

52 All measurement results are less than the Derived Concentration Guideline

Level (DCGL) for radionuclide specific EP that corresponds to the 1
mrem/yr dose goal established in Table 3-3 of the FSSP.




J )

FSS Design # EP 1.395 Revision # Original Page 3 of 3

Survey Unit: 1.395

6.0

7.0

5.3  Background was not subtracted from the survey measurements and the
Elevated Measurement Comparison (EMC) was not employed for this
survey unit.

54  Statistical Summary Table

Statistical Parameter 1 10" Pipe 6" Pipe
Total Number of Survey Measurements 36 9
Number of Measurements >MDC 0 0
Number of Measurements Above 50% of 0 4]
DCGL
Number of Measurements Above DCGL 0 0
Mean 0.013 0.002
Median 0.011 0.002
Standard Deviation 0.004 0.000
Maximum 0.026 0.002
Minimum 0.008 0.001

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuclides contributing 10% in aggregate of the total dose for both structural
scenarios and soils.

6.1 A review of the survey results has shown that the dose contribution for EP
1.395 to be less than 1 mrem/yr. The dose contribution is estimated to be
less than 0.011 mrem/yr based on the average of the actual gross counts
measured.

Attachments

Attachment 1 — BSI EP/BP Survey Report

Attachment 2 — Pipe Interior Radiological Survey Form
Attachment 3 — DQA Worksheet

Attachment 4 —Disc containing RR for EP 1.395 & Spreadsheet
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BERVICES ING

BS!I EP/BP SURVEY REPORT

ACTIVITY VALUES NOT BACKGROUND CORRECTED

Pipe ID 1.395 Survey Location -27 TRENCH
Survey Date 12-7-08/12.8-06112-23-08 2350-1 # 203488/134738
Survey Time 1345/1030/1020 Detector-Sled # BICRON G3/G3/1MG1

Pipe Size 106" Detector Efficiency 0.003 0.002
DCGL iapmi00cm2) 240800 Pipe Area & by EMclency (in cm2) 2432 1459
i Arsa ocorparmied by Survey Det 10.1 BKG com 496/418/17.6
Routine Survey X MDCR icom 79.8/73.5/117.4
QA Survey MDC (som1o0cma) 13177/13177/333
Survey Measurement Results 10" PIPE ¢ PIPE
Total Number of Survey Measurements 36 9
Number of Measurements >MDC 0 0
Number of Measurements Above 50% DCGL 0 0
Number of Measurements Above DCGL 0 0
Mean 0.013 0.002
Median 0.011 0.002
Standard Deviation . 0.004 0.000
Maximum 0.026 0.002
Minimum 0.008 0.001
ROSENHAGEN
Survey Technician(s)
Survey Unit Classification 1
TBD 06-004 Piping Group 2
SR-13 Radionuclide Distribution Sample EP 2-1
Measured Nuclide Co60
Area Factor/EMC Used No
“Pass/Fail FSS Pass
MREM/YR Contribution <1
COMMENTS:

RP Engineer | Date

Gl St E-7-27

8/1172007




EP 1.395
10" Pipe
TBD 06-004 Group 2
%
g
£ Co60 activity | Co-80 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-84 activity | Ag-108m activity ||
S |gepm| NCPM | (onidpm) | (dpmi100cm2) | (dpmi100cm2) (dpmi100cm2) | (dpmM0OOcm2) | (dpmi100cm2) |  (dpm/100cm2) nity
2
]
=
1] 443 443 147 667 6,072 3,151 50 36 3 176 10.026
2 337 337 112,333 4619 2,397 38 27 2 134 1 0.020
3| 261 261 87,000 3,577 1,857 30 21 2 104 §0.016
4| 261 261 87,000 3,577 1,857 30 21 2 104 10.016
5, 234 234 78,000 3,207 1,665 27 19 2 93 10.014
6! 277 277 92,333 3,797 1,970 32 22 2 110 10.016
7\ 254 254 84,667 - 3,481 1,807 29 21 2 101 §0.015
8| 264 264 88,000 3,618 1,878 30 21 2 105 ]0.016
9 275 275 91,667 3,769 1,956 31 22 2 109 10.016
10| 237 237 79,000 3,248 1,686 27 19 2 94 10.014
11 291 291 97,000 3,988 2,070 33 24 2 116 10.017
12, 296 296 98,667 4,057 2,108 34 24 2 118 1 0.018
13| 270 270 90,000 3,701 1,921 31 22 2 107 10.016
14, 231 231 77,000 3,166 1,643 26 19 2 92 10.014
15| 184 184 61,333 2,522 1,309 21 15 1 73 10.011
16| 135 1356 45,000 1,850 960 15 11 1 54 10.008
17, 145 145 48,333 1,987 4,031 16 12 1 58 10.009
18 172 172 57,333 2,357 1,224 20 14 1 68 10.010
19! 1565 165 51,667 2,124 1,103 18 13 1 62 10.009
20, 178 178 59,333 2,440 1,266 20 14 1 71 10.011
21 160 160 53,333 2,193 1,138 18 13 1 64 §10.010
22; 179 179 59,667 2,453 1,273 20 14 1 71 10.011
23| 188 188 62,667 2,577 1,337 21 15 1 75 10.011
24, 151 151 50,333 2,070 1,074 17 12 1 60 | 0.009
25 151 151 50,333 2,070 1,074 17 12 1 60 ] 0.009
28| 157 1671 52,333 2,152 1,117 18 13 1 62 10.009
27| 150 150 50,000 2,056 1,067 17 12 1 60 ] 0.009
28| 167 167 55,667 2,289 1,188 19 14 1 66 10.010
29/ 186 186 62,000 2,549 1,323 21 15 | 1 74 10.011
30) 152 152 50,667 2,083 1,081 17 12 1 60 | 0.009
31 193 193 64,333 2,645 1,373 22 16 1 77 10.011
32| 155 155 51,667 2,124 1,103 18 13 1 62 }0.009

1

of 2




EP 1.395
10" Pipe
TBD 06-004 Group 2
*® |
§
E Co-60 activity | Co-80 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-84 activity | Ag-108m activity |, .
£ |gopm| NCPM | “oradpm) | (dpmi100cm2) | (dpm/00cm2) | (dpmi100cm2) | (dpmi100cm2) | (dpmi100cm2) | - (dpm/100cm2) Unity
i
33 170 170 56,667 2,330 1,209 19 14 1 68 10.010
34| 179 179 59,667 2,453 1,273 20 14 1 71 10.011
35| 176 176 58,667 2,412 1,252 20 14 1 70 10.010
36| 166 166 55,333 2,275 1,181 19 13 1 66 §0.010
MEAN 0.013
MEDIAN 0.011
STD DEV 0.004
MAX 0.026
MIN 0.008

20f2




EP 1.395

6" Pipe
TBD 06-004 Group 2
*
é Co60 Co-60 Cs437 | Eu-152 Eu-154 Nb-94 | Ag-108m
activity activity activity activity activity activity .
< gepm ncpm (t:;':‘:;"m) (dpmi400cm| (dpm/400cm | (dpmi100cm| (dpm/100cm)| (dpm/100cm| (dpmy/100cm Unity
] 2) 2) 2) 2) 2) 2)
-]
=
1 12 12 6,000 411 213 3 2 0 12 0.002
2 15 15 7,500 514 267 4 3 0 15 0.002
3 12 12 6,000 411 213 3 2 0 12 0.002
4 15 15 7,500 514 267 4 3 0 15 0.002
5 7 7 3,500 240 125 2 1 0 7 0.001
6 13 13 6,500 446 231 4 3 0 13 0.002
7 13 13 6,500 446 231 4 3 0 13 0.002
8 10 10 5,000 343 178 3 2 0 10 0.001
9 8 8 4,000 274 142 2 2 0 8 0.001
MEAN 0.002
MEDIAN 0.002
STD DEV 0.000
, MAX 0.002
MIN 0.001

10of1
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Pipe Interior Radiological Survey Form

Date: /2-7-05" Time: /3 j‘ 5

Building: X oG Elevation: —Z2.% Access Point Area: 772 é0/CAH
System:  Quio A /ofc}t*xl)im) Pipe Diameter: yie PipeID# /395
Type of Survey Investigation Characterization Final Surve Other _ e
Sled Size /O inch '

Detector: G-3/sraon) Detector ID #: 4 GET - /i [

Cal Déte: // ’-/ 7.3 Cal Due Date: «7‘7‘—#%’;&' S/t 70 Lo
Instrument: 2350~ Instrumerit ID #: 203986

Cal Date: S/ 7705 Cal Due Date: lr=r76

From the Daify Pipe Survey Detector Control Form for the Selected Detector

Background Value 96 cpm | :

MDCRas ___ 775 em Qe eherinsbion
Efficiency Factor for Pipe Diameter ©,003 (taken from detector eatrbrat i Jﬂ/
MDCltaic {3177 dpm/100cm®

Is the MDCiuayic acceptable? No

AL T AEE—P

Comments:

(if no, adjust sample count time and recalculate MDCR,.ic)

IV TrAe S qzzw;/

Pipe Interior Radiological Survey

Radiological Survey Commenced: Date: /2~7 05"  Time: /2N~

Position | Feet into Pipe Count Time Gross Net 2
u from Ope mﬁ o " (min) Gross Counts cpm cpm dpm/100cm

1 l { 3 | M7H3 -3 | N[0

2 ya [ 23371 337 — 57

3 2 1 2/ 2l ] =736

4 “ r.. . Z.lel Y - A3S

5 $ | 2 3Y 23 Al 2

6 ( 2 2.7% A7 —3/%

8 g l ] 26y - 23

9 g I 2748 275 ]

10 o ] 2.37 CRA37 ~ 57 -~

" -
BERVICES IvC.

| REFERENCE COPY

Package Page 1 of __}_
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Pipe Interior Radiological Survey Form (Continuation Form)

Position | Feet into Pipe Count Time Gross Net 2

& from Opening. (min) Gross Counts cpm cpm dpm/100cm
Ly ¥ l ZAi -~ A7) ~Z¢5 | nlo-
2 L2 I 24 e 296 ~A60

1 2 s | Z70 270 I Ce

L LN ] 22l 23) -l S

LS~ s ! | 84 184 =31 *

[ & [ © 1 | 35 125 — 34/

[ 1 (1 ! LR (45 —25(
.83 ) | 12, 179 ~324

19 [G t LS 155 ~3Y/

ZOo Ao [ [ 78 178 - 3/5

21 2 ¢ L 10 - 336

22 2 { L 749 (19 ~3(7

23 2D t [ &8 |1 ¥y —32

2 ¥ zZY t \ s 15/ -34S

2.5 2.5 ! Loyt ) 5] —34 s

Z G 2 Lo | L3> {57 ~-339

z 1 21 i ne 50 -3 b

2.8 2 33 { { e 7 (b7 -3 29

29 7 [ | B0 240 ~3/©

2O Neys) ] 52 S -34 4

= | = | [ L a3 /93 - 363

2z Py { {55 (S — BY |

2.3 73 i (70 [70 — 3206

2 3 ¥ i (19 (N9 -317

25 35 | \ 1l (2 — FHRO

\
\\
\
‘\ 4D
D >~
\[ } ’ \\
T
Package Page ) of 7~
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Pipe Interior Radiological Survey Form

Date: [2~g<05 Time: /O2D

Building: Px Q&b G Elevation: ~—2.§ _ Access Point Area: TV2¢v/¢ 44
System:  Byno A/ pr\\; A Pipe Diameter: /0" PipeID# /. 225
Type of Survey Investigation Characterization Final Survey Other T

Sled Size /O inch |

Detector: 32 / HArcz2on/ Detector ID #: SS8PX - /1]

Cal Date: //"/l 7-03" Cal Due Date: L/~ 7~C

Instrument: 2180~ Instrument ID #: O3y eg¢3,

Cal Date: L T-Oy Cal Due Date: [/~ 70 6

From the Daily Pipe Survey Detector Control Form for the Selected Detector

Background Value Ziks cpm |

MO _73:5_ om @aneq dekerrindbicn
Efficiency Factor for Pipe Diameter 6 -003 (taken from detector ea-ltbr&tmrrecﬂrﬁeetc)—-f/
MDCiatic /13177 dpm/100cm?

(if no, adjust sample count time and recalculate MDCRi0)

Is the MDCyyse acceptable? (Yes) No
Comments: CONTINUAT o @ P/ﬂcr Sqyadey Zponn XS ’
I4

Pipe Interior Radiological Survey

Radiological Survey Commenced: Date: /2~ & “Gf_f Time: /036

Position

Feet into Pipe

Count Time

Gross

Net

. 2
4 from Opening (min) Gross Counts cpm cpm dpm/100cm
1 26 N7 oy, 25~ 1 nla_
2 —~
3 \.
4 \
5 (A—
6 XN\ \
7 v T~
8 \
9 T~
10 N
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- Pipe Interior Radiological Survey Form

Date: 140 2305 Time: JOFe

Building; ﬂ EACTOR. Elevation: = 25 Access Point Area: (7 «A?) A

System: Cund A Doerin Pipe Diameter: '(/ PipelD# /-39S /4»#5
Type of Survery Investigation Characterization ¢ _Final Sg_géD  Other L/

Sled Size L7 inch |

Detector: 12fcesn [ME] Detector ID #: uvs-;) - /0 7

Cal Date: 20 - Nec ~ 0.5 Cal Due Date: 20 - Dsc -2 4L
Instrument: 7350~ Instrument ID #: /34738

Cal Date: 20-dsc-065 Cal Due Date: 2o ~Dee —26

From the Daily Pipe Survey Detector Control Form for the Selected Detector

/74

Background Value cpm

| A A \
MDCRitatic [ q cpm o Bten o Ackerminadh or
Efficiency Factor for Pipe Diameter 6.002 (taken from detector-eahbra-&eﬂ-eeﬁrﬂeete}f
MDCstasic 33 3 dpm/1 00cm? )

Is the MDCtatic acceptable? Yes No (if no, adjust sample count time and recalculate MDCRytatic)

Comments: /ﬁ’f TR ) ) 5 MerE A
Fosimid -0 ss o B -, / G~
5P [ CerrimanTr
_ Mf%‘»f(’/ Y

Pipe Interior Radiological Survey o NE
Radiological Survey Commenced: Date: /A 2705  Time: /476

Position | Feet into P?pe Count_Time Gross Counts Gross Net dpr/100cm?
- # from Opening (min) cpm cpm

1 /ft / /> Wz nla Nl

2 2fT / 15 /S

3 nto— nilo— Yl o— nlo—

4 J3aa 7 / iz

5 i / /S ’5

6 ki [ T 7

7 o T / 13 12

8 S / 13 /3

9 [t / [0 /0,

10 ;Z?f { Y g <
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e ——— Y i B S
! ' DQA Check Sheet
Design # EP 1.385 Revision # Original
Survey Unit # EP 1.395
Preliminary Data Review"
Answers to the following questions should be fully documented in the Survey Unit ves | No | N/A
Release Record
l 1. Have surveys been performed in accordance with survey instructions in the Survey Design? X
2. s the instrumentation MDC for structure static measurements below the DCGLw for Class 1 and 2 X
survey units, or below 0.5 DCGLw for Class 3 survey units?
Is the instrumentation MDC for embedded/buried piping static measurements below the DCGLw ? X
4, Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements below the DCGLw;, or, if not, was the need for additional X
static measurements or soil samples addressed in the survey design?
I 5. Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ? X
6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques X
used to perform the survey?
7. Were the survey methods used to collect data proper for the types of radiation involved and for the X
media being surveyed?
l 8. Were “Special Methods" for data collection properly applied for the survey unit under review? X
9. Is the data set comprised of qualified measurement resulits collected in accordance with the survey x
design, which accurately reflects the radiological status of the facility?
Graphical Data Review l
l . Has a posting piot been created? X
Has a histogram (or other frequency plot) been created? X
Have other graphical data tools been created to assist in analyzing the data? X
Data Analysis
Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)? X
Is the mean of the sampie data < DCGLw? X
If elevated areas have been identified by scans and/or sampling, is the average activity in each
elevated area < DCGLemc (Class 1), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)?
4. s the result of the Elevated Measurements Test < 1.07
5. s the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical value? X
Comments:
L FSS/Characterization Engineer (print/sign) ”0 a / e K o Date |/-/-07
L FSS/ Characterization Manager (print/sign) R. Case Date 7.5 ¢
- — |
Form
CS-09/2
Rev 0
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Survey Unit Release Record

Design # EP-1.12A-3 Revision # Original Page 1 of 3

Survey Unit #(s) 1.12A-3

1) Embedded Pipe (EP) Survey Unit 1.12A-3 meets the definition of
embedded pipe for Plum Brook Reactor Facility (PBRF).

2) EP 1.12A-3 is a Class 1, Group 1 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP 1.12A-3 were performed using a scintillation detector
optimized to measure gamma energies representative of Co-60. Sample #EP 3-
8 from Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI)/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this

Description document constitute “Special Methods” and the survey design used in the
acquisition of survey measurements.
5) Instrument efficiency determinations are developed in accordance with the
BSI/LVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.
Approval Signatures Date:
FSS/Characterization Engineer | 0 /' N/ M £-/7-07
Technical Reviewer
(FSS/Characterization Engineer) &nl-27
NS
FSS/Characterization Manager / R. Caso & /Zl / o7
Form
CS-09/1

Rev O




FSS Design # EP 1.12A-3 Revision # Original Page 2 of 3

Survey Unit: 1.12A-3

1.0

2.0

3.0

4.0

5.0

History/Description

1.1  The subject pipe system is the 3” diameter pipe associated with the
Reactor Coolant System.

1.2 EP 1.12A-3 consists of approximately 48 feet of pipe.
Survey Design Information
2.1 EP 1.12A-3 was surveyed IAW Procedure #BSI/LVS-002.

2.2 100% of the 3” ID pipe was accessible for survey. The accessible 3” ID
pipe was surveyed by static measurement at one foot increments, for a
total of 48 survey measurements.

23 Surface area for the 3” ID piping is 730 cm? for each foot of piping,
corresponding to a total 3” ID piping surface area of 35,024 cm? (3.5 m?)
for the entire length of (48”) of 3” piping.

Survey Unit Measurement Locations/Data

3.1  Pipe interior radiological survey forms are provided in Attachment 2 of
this release record.

Survey Unit Investigations/Results
4.1 None
Data Assessment Results

5.1  Data assessment results are provided in the EP/Buried Pipe (BP) Survey
Report provided in Attachment 1.

52  All measurement results are less than the Derived Concentration Guideline
Level (DCGL) for radionuclide specific EP that corresponds to the 1
mrem/yr dose goal established in Table 3-3 of the FSSP.

53 When implementing the Unity Rule, provided in Section 3.6.3 of the
FSSP, and applying the Nuclide Fraction (NF), provided in TBD-06-004,
the survey unit that is constituted by EP 1.12A-3 passes FSS.

5.4  Background was not subtracted from the survey measurements and the
Elevated Measurement Comparison (EMC) was not employed for this
survey unit.




FSS Design # EP 1.12A-3 Revision # Original Page 3 of 3

Survey Unit: 1.12A-3

6.0

7.0

5.5  Statistical Summary Table

Statistical Parameter P?pe
Total Number of Survey Measurements 48
Number of Measurements >MDC 48
Number of Measurements Above 50% of DCGL 2
Number of Measurements Above DCGL 0
Mean 0.1835
Median 0.1399
Standard Deviation 0.1399
Maximum 0.8647
Minimum 0.0654

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuclides contributing 10% in aggregate of the total dose for both structural
scenarios and soils.

6.1 A review of the survey results has shown that the dose contribution for EP
1.12A-3 to be less than 1 mrem/yr. The dose contribution is estimated to
be 0.184 mrem/yr based on the average of the actual gross counts.

Attachments

Attachment 1 — BSI EP/BP Survey Report

Attachment 2 — Pipe Interior Radiological Survey Form
Attachment 3 — DQA Worksheet

Attachment 4 — Disc containing RR for EP 1.12A-3 & Spreadsheet
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SLPVICES WNC

BSI EP/BP SURVEY REPORT

ACTIVITY VALUES NOT BACKGROUND CORRECTED

Pipe ID EP 1.12A-3 Survey Location -25¢el.Quad C
Survey Date 01-Mar-06 23501 # 203488
Survey Time 12:50 Detector-Sled # 1MG1 LVS/HMO1

Pipe Size 3 Detector Efficiency 0.00045
DCGL (gpmvi00cm2) 2.41E+05 Pipe Arsa by Efficlancy (i cm2) 730
Badoiroaredl 35 Field BKG com) 217
Routine Survey X Field MDCR (cpm) 19
QA Survey Nominal MDC (sem100cm2) 2,399
Survey Measurement Results
Total Number of Survey Measurements 48
Number of Measurements >MDC 48
Number of Measurements Above 50% DCGL 2
Number of Measurements Above DCGL 0
Mean 0.1835
Median 0.1399
Standard Deviation 0.1399
Maximum 0.8647
Minimum 0.0654
Survey Technician(s) ROSENHAGEN
Survey Unit Classification 1
TBD 06-004 Piping Group 1
SR-13 Radionuclide Distribution Sample EP 3-8
Measured Nuclide Co-60
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <1
COMMENTS:

RP Engineer | Date

224

F£-/7-07

/1772007




EP 1.12A-3
3" Pipe
TBD 06-004 Group 1

*
£
E Co-60 actlvity | Co-60 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-84 activity | Ag-108m activity
£ |GCPM | NCPM | oraidpm) | (dpmi100cm2) | (dpm/100cm2) | (dpmi100cm2) | (dpmi100cm2) | (dpmi100cm2) |  (dpmi100cm2) Unity
[
]
3
| 1 36 36 80,000 10,964 435 10,401 2,765 | 320 76} 0.065
| 2 47 47 104,444 14,314 567 13,578 3,610 418 100 ] 0.085
3 48 48 106,667 14,619 579 13,867 3,687 427 1021 0.087
4 81 81 180,000 24,669 978 23,401 6,221 720 172§ 0.147
5 63 63 140,000 19,187 760 18,201 4,839 560 1341 0.114
| 6 88 88 195,556 26,801 1,062 25,424 6,759 782 187} 0.160
7 75 75 166,667 22,842 905 21,668 5,760 667 1591 0.136
8 66 66 146,667 20,101 797 19,068 5,069 587 1401 0.120
9 81 81 180,000 24,669 978 23,401 6,221 720 1721 0.147
10 84 84 186,667 25,583 1,014 24,268 6,451 747 1781 0.153
B 11 115 115 255,556 35,024 1,388 33,224 8,832 1,022 2441 0.209
12 123 123 273,333 37,460 1,485 35,635 9,447 1,093 261 0.223
13 79 79 175,556 24,060 954 22,823 6,067 702 168 | 0.144
14 106 106 235,556 32,283 1,280 30,624 8,141 942 2251 0.193
15 315 315 700,000 95,935 3,802 91,005 24,193 2,800 6691 0.572
16 118 118 262,222 35,938 1,424 34,091 9,063 1,049 2501 0.214
17 237 237 526,667 72,180 2,861 68,470 18,202 2,106 503 ] 0.431
18 140 140 311,111 42,638 1,690 40,447 10,752 1,244 2971 0.254
19 164 164 364,444 49,947 1,980 47,380 12,596 1,458 3481 0.298
20 78 78 173,333 23,755 942 22,535 5,991 693 166 | 0.142
21 61 61 135,556 18,578 736 17,623 4,685 542 1291 0.111
22 93 93 206,667 28,324 1,123 26,868 7,143 827 197 | 0.169
23 58 58 128,889 17,664 700 16,756 4 455 515 123} 0.105
24 218 218 484 444 66,393 2,631 62,981 16,743 1,937 463§ 0.396
B 25 53 53 117,778 16,141 640 15,312 4,071 471 112 1. 0.096
26 63 63 140,000 19,187 760 18,201 4,839 560 134 | 0.114
27 100 100 222,222 30,456 1,207 28,890 7,680 889 212 0.182
28 64 64 142,222 19,492 773 18,490 4,915 569 1361 0.116
29 62 62 137,778 18,882 748 17,912 4,762 551 1321 0.113
30 88 88 195,556 26,801 1,062 25,424 6,759 782 1871 0.160
B 31 105 105 233,333 31,978 1,267 30,335 8,064 933 2231 0.191
32 476 476 1,067,778 144,969 5,746 137,518 36,558 4,230 1,010 0.865

10f2



EP 1.12A-3

3" Pipe
TBD 06-004 Group 1
®
g
E Co0-60 activity | Co-80 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-94 activity | Ag-108m activity
£ |gcPm | NCPM | otaidpm) | (dpm/100cm2) | (dpm/00cm2) | (dpmi00cm2) | (dpmi100cm2) | (dpm/100cm2) | (dpmi100cm2) Unity
-]
3
=
33 109 109 242,222 33,197 1,316 31,491 8,371 969 231 0.198
34 59 59 131,111 17,969 712 17,045 4,531 524 1251 0.107
35 44 44 97,778 13,400 531 12,712 3,379 391 93] 0.080
36 76 76 168,889 23,146 917 21,957 5,837 675 161 0.138
37 57 57 126,667 17,360 688 16,468 4 378 507 121 0.104
38 69 69 153,333 21,014 833 19,934 5,299 613 146 f 0.125
39 72 72 160,000 21,928 869 20,801 5,530 640 1531 0.131
40 205 205 455,556 62,434 2,475 59,225 15,744 1,822 435} 0.372
41 75 75 166,667 22,842 905 21,668 5,760 667 1591 0.136
42 82 82 182,222 24,974 990 23,690 6,298 729 174} 0.149
43 67 67 148,889 20,405 809 19,357 5,146 585 142 ]| 0.122
44 69 69 153,333 21,014 833 19,934 5,299 613 1461 0.125
45 72 72 160,000 21,928 869 20,801 5,530 640 1531 0.131
46 59 59 131,111 17,969 712 17,045 4 531 524 1251 0.107
47 66 66 146,667 20,101 797 19,068 5,069 587 140} 0.120
48 82 82 182,222 24,974 990 23,690 6,298 729 1741 0.149
MEAN 0.183
MEDIAN 0.140
STD DEV 0.140
MAX 0.865
MIN 0.065

20f2
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BSI/LVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form

Date: 4./ 0C Time: [ 2 {0 AuADC
Pipe ID#: /- ! 9‘/'} Pipe Diameter: 3 Access Point Area: 5% yp '/ff/;-‘.-i,
Building: X Elevation: ~25 guto C System: Ry FHEpsEN

o . . > < prict A

Type of Survey Investigation Charactenzation Final Survey Other ./ Cjw
Gross Co60 v~ Cs Supert

Detector ID# / Sled ID# Birered 1Lle/ A s/ |/ /2/

Detector Cal Date: 92¢ ~ p€c —e> 5 Detector Cal Due Date: 2 ~ DEc —0 &
Instrument: 2350 - Instrument ID #: 203 LIF
Instrument Cal Date: 7 7 - afe -3 “nstrument Cal Due Date: /T —Nod oG
From the Daily,B,}ipe Survey Detector Control Form for the Selected Detector
Background Value 21 /7 cpm
MDCRSmi_c _ [ C} cpm
Efficiency Factor for Pipe Diameter 0.0 004'5 (from detector efficiency determination)
MD Citatic 2544 dpm/ \oO cm’
Is the MDCgtatic acceptable? No (if no, adjust sample count time and recalculate MDCR i)
Comments: T A SuadTy
Technician Signature - %

Pipe Interior Radiological Survey
Position | Feet into P?pe Count_Time Gross Counts Gross Net dpm/100cm?

# from Opening (min) , cpm cpm
1 [ 1 3¢ P nla. nja
2 2 47 47
3 3 Y5 43
4 o ¥/ 7!
5 5 &3 ¢3
6 l / g 88
7 7 / 75 75
8 ¥ / ol 2%
9 7 [ 7 gl
10 /° v g4 gf .~ /

Package Page 1 of i
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BSVLVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form (Continuation Form)

Date: F/el o Qun> &
Pipe ID#: /7 fA Pipe Diameter: -1 Access Point Area: /5#7wp "'KE;:L
Building;: 7”2 X Elevation: ~25 @vaAy 4 System: Zin s H PR
Position | Feet into Pipe Count Time Gross Net 2

# from Opening (min) Gross Counts cpm cpm dpm/100cm
/! /1 I /75 AN nia. N
Wra 7 N (27 /27
13 i3 \ 7% 27
o 14 1 /0 G solo
15 (5 475 3/5
/b (G /(E /18
17 /7 237 237
/(& /8 110 (9
/9 19 yadd /s

20 AD 7% z g

2 gd e/ &/

5 2P 73 7.7

23 A2 / 5% 58

2 24 / 218 AlB

25 25 | 53 52 \

26 Pl [ 63 3 \

27 27 JI /e ° (oo |

> 2% / Zo ¢ \

29 EL / L> o >

30 30 | £ &8

g1/ 31 / [CI re
32 32 / “#7¢ S 7¢
35 33 / 29 /27

34 34 / 59 ey

35 3S I 44 w4

3¢ 3¢ Lo 7C

37 37 7 57

3¢ 78 27X &9

77 37 73 7+

Jo He Jo5 205

9/ 9/ 75 7AY

Y2 42 | fa £ 2

47 47 \ b £7

Wy Yy i 7 &9 .
45 4 N/ 7 7 77 / v

Package Page #2_ of _:/_
.

-
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Pipe Interior Radiological Survey Form (Continuation Form)

’ BSVLVSPipeCrawler-002

Revision 4

Date: 3/ 2¢ y CIUAY C
Pipe ID#: (/3 Pipe Diameter: 3 Access Point Area: ,s#r 0 Y557,
Building: R x Elevation: —2.5 R4tp . System: 2. ag Heaos
Position | Feet into Pipe Count_Time Gross Counts Gross Net dpm/100cm?

# from Opening (min) cpm cpm
2 o b x <7 57 Nia nla
47 7 1 Lot A ' ‘
Yy Yy 5 ¥ 2 g2 /
AN
\
o~
~
.
N
~
AN
~
N
A
AN
~N
RN .-
v i N
AN
AN
N
AN
N
AN
AN
G
AN
AN
AN
N\
Package Page _ 3 of _:{
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IR

DQA Check Sheet

Design # EP 1.12A-3 Revision # Original

Survey Unit # EP 1.12A-3

Preliminary .,D'arta Review’

‘-*r— ]

Answers td the following quastions should be fully documented in the Survey Unit
Release Record

Yes

No | N/A

Have surveys been performed in accordance with survey instructions in the Survey Design?

e

Is the instrumentation MDC for structure static measurements below the DCGLw for Class 1 and 2
survey units, or below 0.5 DCGLy for Class 3 survey units?

Is the instrumentation MDC for embedded/buried piping static measurements below the DCGLw ?

Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements below the DCGLw, or, if not, was the need for additional
static measurements or soil samples addressed in the survey design?

Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ?

Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques
used to perform the survey?

Were the survey methods used to collect data proper for the types of radiation involved and for the
media being surveyed?

Were “Special Methods” for data collection properly applied for the survey unit under review?

Is the data set comprised of qualified measurement results collected in accordance with the survey
design, which accurately reflects the radiological status of the facility?

Graphical Data Review

Has a posting plot been created?

Has a histogram (or other frequency plot) been created?

@

Have other graphical data tools been created to assist in analyzing the data?

Data Analysis

Are all sample measurements beiow the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)?

Is the mean of the sample data < DCGLw?

If elevated areas have been identified by scans and/or sampling, is the average activity in each
elevated area < DCGLguc (Class 1), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)?

Is the result of the Elevated Measurements Test < 1.0?

O A WM

Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical value?

Comments:

Date

&/7-97

FSS/Characterization Engineer (print/sign) 2 Y4 A" e / W
B.0a5

FSS/ Characterization Manager (print/sign)

Date

/2elo7

Page 1 of 1
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Survey Unit Release Record

Design #

EP-1.21 Revision # Original Page 1 of 3

Survey Unit #(s)

1.21

Description

1) Embedded Pipe (EP) Survey Unit 1.21 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF).

2) EP 1.21 is a Class 1, Group 2 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP 1.21 were performed using a scintillation detector optimized
to measure gamma energies representative of Co-60. Sample #EP 2-1 from
Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI)/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this
document constitute “Special Methods” and the survey design used in the
acquisition of survey measurements.

5) Instrument efficiency determinations are developed in accordance with the

BSI/LVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.

COPY

Approval Signatures

Date:

FSS/Characterization Engineer ‘/9 a,Z Z ; /Z __4 _Jl-07

Technical Reviewer
(FSS/Characterization Engineer)

y | i

FSS/Characterization Manager m oot

L v

Form
CS-09/1
Rev 0




FSS Design # EP 1.21 Revision # Original Page 2 of 3

Survey Unit: 1.21

1.0  History/Description

1.1  The subject pipe is the floor drain line from Canal “H” to the -25 ft of the
Rx Building in Pump Room #22. The function of this pipe was to convey
water from a floor drain located in the southwestern most corner of Canal
“H” to the HD sump in Pump Room #22 on the Rx Building -25 ft.

1.2 EP 1.21 consists of 80 linear feet (‘) of 6 inch () Inside Diameter (ID)
piping from the breach point in Pump Room #22 to the floor drain in
Canal “H”, involving one elbow of approximately 45°.

2.0  Survey Design Information
2.1 EP 1.21 was surveyed IAW Procedure #BSI/1.VS-002.

22 100% of the 6” ID pipe was accessible for survey. The accessible 6” ID
pipe was surveyed by static measurement at one foot increments, for a
total of 80 survey measurements.

2.3 Surface area for the 6” ID piping is 1,459 cm? for each foot of piging,
corresponding to a total 6” ID piping surface area of 116,720 cm”(11.6
m?) for the entire length of (80°) of 6” piping..

3.0  Survey Unit Measurement Locations/Data

3.1  Pipe interior radiological survey forms are provided in Attachment 2 of
this release record.

4.0  Survey Unit Investigations/Results
4.1 None
5.0  Data Assessment Results

5.1  Data assessment results are provided in the EP/Buried Pipe (BP) Survey
Report provided in Attachment 1.

5.2  All measurement results are less than the Derived Concentration Guideline
Level (DCGL) for radionuclide specific EP that corresponds to the 1
mrem/yr dose goal established in Table 3-3 of the FSSP.

5.3  When implementing the Unity Rule, provided in Section 3.6.3 of the
FSSP, and applying the Nuclide Fraction (NF), provided in TBD-06-004,
the survey unit that is constituted by EP 1.21 passes FSS.

5.4  Background was not subtracted from the survey measurements and the
Elevated Measurement Comparison (EMC) was not employed for this
survey unit.




T

FSS Design # EP 1.21 Revision # Original Page 3 of 3

Survey Unit: 1.21

6.0

7.0

5.5  Statistical Summary Table

Statistical Parameter Pi6pe
Total Number of Survey Measurements 80
Number of Measurements >MDC 52
Number of Measurements Above 50% of DCGL 0
Number of Measurements Above DCGL 0
Mean 0.002
Median 0.002
Standard Deviation 0.001
Maximum 0.004
Minimum 0.001

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuclides contributing 10% in aggregate of the total dose for both structural
scenarios and soils.

6.1 A review of the survey results has shown that the dose contribution for EP
1.21 to be less than 1 mrem/yr. The dose contribution is estimated to be
0.002 mrem/yr based on the average of the actual gross counts measured.

Attachments

Attachment 1 - BSI EP/BP Survey Report

Attachment 2 — Pipe Interior Radiological Survey Form
Attachment 3 — DQA Worksheet

Attachment 4 —Disc containing RR for EP 1.21 & Spreadsheet
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BS1 EP/BP SURVEY REPORT

GERVICER NG

Pipe ID 1.21 Survey Location -27 TRENCH
Survey Date 1-4-06/1-5-06/3-9-06 23501 # 134708/134738/203488
Survey Time 1310/1010/0900 Detector-Sled # BICRON 1MG1

Pipe Size 6" Detector Efficiency 0.002
DCGL pmiroocmz 240800 Pipe Ares Incorporsied by Detector Efficiency (in cm2) 1459
A e Y 116 Field BKG (com) 20.8/19.2/19.5
Routine Survey X Field MDCR (cpm) 18.5/22.1/18.2
QA Survey _ Nominal MDC spmr100cma) 333
Survey Measurement Results
Total Number of Survey Measurements 80
Number of Measurements >MDC 52
Number of Measurements Above 50% DCGL 0
Number of Measurements Above DCGL 0
Mean 0.002
Median 0.002
Standard Deviation 0.001
Maximum 0.004
Minimum 0.001
Survey Technician(s) ROSENHAGEN
Survey Unit Classification 1
TBD 06-004 Piping Group 2
SR-13 Radionuclide Distribution Sample EP 2-1
Measured Nuclide Co60
Area Facto/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <1

COMMENTS:
ACTIVITY VALUES NOT BACKGROUND CORRECTED

RP Engineer | Date ﬁ‘/ W€~//_07

6/11/2007



EP 1.21

oo

TBD 06-004 Group 2
®
g
E Co-80 activity | Co-60 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-94 activity | Ag-108m activity
£ |gepm| ncpm | o idpm) | (dpmM00cm2) | (dpm/00cm2) | (dpmi100cm2) | (dpmi100cma2) (dpm/100em2) | (dpm/soocmaz) | UNItY
[ ]
3
=
1 24 24 12,000 822 427 7 5 0 24 10.004
2 21 21 10,500 720 374 6 4 0 21 10.003
3 8 8 4,000 274 142 2 2 0 8 10.001
4 9 9 4,500 308 160 3 2 0 9 §0.001
5 11 11 5,500 377 196 3 2 0 11 §0.002
6 14 14 7,000 480 249 4 3 0 14 } 0.002
7 10 10 5,000 343 178 3 2 0 10 ] 0.001
8 11 1 5,500 377 196 3 2 0 11 10.002
9 13 13 6,500 446 231 4 3 0 13 10.002
10 10 10 5,000 343 178 3 2 0 10 10.001
11 17 17 8,500 583 302 5 3 0 17 10.003
12 17 17 8,500 583 302 5 3 0 17 10.003
13 6 6 3,000 206 107 2 1 0 6 §0.001
14 12 12 6,000 411 213 3 2 0 12 10.002
15 10 10 5,000 343 178 3 2 0 10 }0.001
16 8 8 4,000 274 142 2 2 0 8 10.001
17 12 12 6,000 411 213 3 2 0 12 §0.002
18 7 7 3,500 240 125 2 1 0 7 10.001
19 11 11 5,500 377 196 3 2 0 11 10.002
20 8 8 4,000 274 142 2 2 0 8 10.001
21 9 9 4,500 308 160 3 2 0 9 10.001
22 5 5 2,500 171 89 1 1 0 " 510.001
23 12 12 6,000 411 213 3 2 0 12 10.002
24 13 13 6,500 446 231 4 3 0 13 10.002
25 6 6 3,000 206 107 2 1 0 6 10.001
26 12 12 6,000 411 213 3 2 0 12 10.002
27 14 14 7,000 480 249 4 3 0 14 10.002
28 6 6 3,000 206 107 2 1 0 6 10.001
29 11 11 5,500 377 196 3 2 0 11]0.002
30 12 12 6,000 411 213 3 2 0 12 10.002
31 9 9 4,500 308 160 3 2 0 9 10.001
32 14 14 7,000 480 249 4 3 0 14 0.00%
33 10 10 5,000 343 178 3 2 0 10 0.001
34 12 12 6,000 411 213 3 2 ] 12 §0.002

10f3



EP 1.21

TBD 06-004 Group 2

*

£

E Co-60 activi Co-80 activi Cs-137 activi Eu-152 activ Eu-154 activi Nb-94 activi Ag-108m activi

£ |gcpm ncpm {total dpm)ty (dpml100cmt2y) (dpmA oocmg (dpm/ oot:mg (dpmA oOc:g (dpmA oocmtzy) &pmn om:mz';y Unity

[}

1]

=
35 13 13 6,500 446 231 4 3 0 13 10.002
36 17 17 8,500 583 302 5 3 0 17 10.003
37 12 12 6,000 411 213 3 2 0 12 10.002
38 13 13 6,500 446 231 4 3 0 13 10.002
39 9 9 4,500 308 160 3 2 0 9 10.001
40 13 13 6,500 446 231 4 3 0 13 10.002
41 10 10 5,000 343 178 3 2 0 10 1 0.001
42 8 8 4,000 274 142 2 2 0 8 10.001
43 11 11 5,500 377 196 3 2 0 11 10.002
44 12 12 6,000 411 213 3 2 0 12 10.002
45 6 6 3,000 206 107 2 1 0 6 [ 0.001
46 11 11 5,500 377 196 3 2 0 11 10.002
47 12 12 6,000 411 213 3 2 0 12 §0.002
48 11 11 5,500 377 196 3 2 0 11 10.002
49 12 12 6,000 411 213 3 2 0 12 10.002
50 12 12 6,000 411 213 3 2 0 12 ] 0.002
51 10 10 5,000 343 178 3 2 0 10 1 0.001
52 7 7 3,500 240 125 2 1 0 7 10.001
53 14 14 7,000 480 249 4 3 ) 14 10.002
54 9 9 4,500 308 160 3 2 0 9 10.001
55 13 13 6,500 446 231 4 3 0 13 10.002
56 6 6 3,000 206 107 2 1 0 6 10.001
57 6 6 3,000 206 107 2 1 0 6 10.001
58 91 ] 4,500 308 160 3 2 0 9 10.001
59 7 7 3,500 240 125 2 1 0 7 10.001
60 10 10 5,000 343 178 3 2 0 10 §0.001
61 8 8 4,000 274 142 2 2 0 8 10.001
62 10 10 5,000 343 178 3 2 0 10 0.001
63 6 6 3,000 206 107 | 2 1] 0 6 0.001
64 14 14 7,000 480 249 4 3 0 14 10.002
65 10 10 5,000 343 178 3] 27 0 10 1 0.001
66 12 12 6,000 411 213 3 2 0 12 | 0.002
67 10 10 5,000 343 178 3 2 0 10 { 0.001
68 6 6 3,000 206 107 2 1 0 6 10.001

20f3




EP 1.21

TBD 06-004 Group 2
™
5
E Co-60 actlvi Co-60 activi Cs-137 activi Eu-152 activi Eu-154 actlvi Nb-984 activi -108m activi .
S |gcpm| nepm o dpmi)ty (dpm!1000mt2y) (dpmnwcmg (dpml100cmg (dpm/1 oo.:mg (dpml100cmt2y) A(gdpmﬂot)cmz;y Unity
(2]
2
=
69 16 16 8,000 548 285 5 3 0 16 | 0.002
70 8 8 4,000 274 142 2 2 0 8 1 0.001
71 7 7 3,500 240 125 2 1 0 7 10.001
72 9 9 4,500 308 160 3 2 0 910.001
73 9 9 4,500 308 160 3 2 0 9 10.001
74 11 11 5,500 377 196 3 2 0 11 10.002
75 12 12 6,000 411 213 3 2 0 12 ]10.002
76 11 1 5,500 377 196 3 2 0 11 ]0.002
77 10 10 5,000 343 178 3 2 0 10 10.001
78 18 18 9,000 617 320 5 4 0 18 1 0.003
79 14 14 7,000 480 249 4 3 0 14 10.002
80 8 8 4,000 274 142 2 2 0 8 1 0.001
MEAN 0.002
MEDIAN 0.002
STD DEV 0.001
MAX 0.004
MIN 0.001

30f3
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Pipe Interior Radiological Survey Form

Date: ' 7&‘ /- Y-2L  Time: /732 /¢
Building: ?za—d'\‘v‘f\ Elevation: -5 Access Point Area: ~ 27 Tpzwcd
System: Qonnz ¢ :l}in' o  Pipe Diameter: " PipelD# /.2
Type of Survey Investigation Characterization @'a—l'Survey Other -
Sled Size ' e |
Detector: B)cesrn  [MG 1 Detector ID # (US—]— 107
Cal Date: ,L"JL = >0 -0 Cal Due Date: /- Fo—0o (
Instrument: 2296 —| Instrument ID #; /8y 7 o8
Cal Date: /R 26-0F Cal Due Date: [F =20 ~&(,
From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value A cpm
MDCRgtatic / ; ’-—< cpm _ e m clen Mfﬂ‘t qa.ﬂ—i o\
Efficiency Factor for Pipe Diameter 0 .00 2— (taken from detector-ea-}i-bfa&o;éerﬁ'ﬁ'mte)
MDCitatc  ~ - 333 dpn/100cm’ | 3‘”
" Is the MDCyg, acceptable? @, No (if no, adjust sample count time and recalculate MDCRyusic)
Comments: Dwi T .S\c{, 26eY L APre HAd T8 STFXP PDuf 7o

STAVDING WaTeR (& o P

SSF(/LM?‘/WW /@‘!97’0‘5%/,;1—*&

Pipe Interior Radiological Survey

Radiological Survey Commenced: Date: /- ¥ ¢ Time: /3¢S

Position | Feet into Pipe Count Time Gross Net 2
4 from Opening (min) Gross Counts cpm cpm dpm/100cm

T T / 29 94 njer | e

2 _F [ 21 P

3 3 ( g v

4 ¢f [ y i 7

5 5 J v 1]

6 L / 4 /Y

7 7 [ P 7

8 4 ! A Al

9 g / 13 [5

10 Jo ] - 70 [0

Package Page 1 of 7

Attachment 3, Page 1
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_ Pipe Interior liadiological Survey Form (Continuation Form)

: . I~ 2]
Position | Feet into Pipe Count Time Gross Net 2
4 from Opening (min) Gross Cqunts cpm cpm dpm/100cm
i1 1" d 7 17 [oV1/% h i
1z [~ 17, 2 ] ]
13 i2 4 &
(VI iy A e .
s S /2 /0
e L J >
177 17 /2 ’>- |
i 4 g 7 7
91 17 jn 71
20 22 =z T
A 2 7. 9
2% 12 Ky Ky
23 23 /2 /R
24 2Y (3 />
XS 25 & L
2% 2 /D 7 > Il
27 27 /! 4
pE 2 2% 4 A
Z5 25 Vi //
30 3° /> (3 ;
7/ A g 7
Je 32 o 2 e
73 73 0 L0
M | 24 / [ - B
ERY JS VRt (3
2 P 17 (7
37 37 SO /2
72 Jy /3 /3
J1 39 / 7 9
90 40 t% (3
el _d e /0
{7 g2 s 7 [
43 S 1 / ]
44 Uy /& Ly /
B 45 & G. i
4 El /[ /l
17 qi 7 > = J

Package Page _& of ___?’
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. Pipe Interior Radiological Survey Form

Date: /S0l Time: /el

Building: (£ EA TR Elevation:  — 2 5 Access Point Area: ~Z¢ TREH<
System: QA)}*I/ e D AN Pipe Diameter: A PipeID# /-2 /

Type of Survey Investigation Characterization Other -

Sled Size L ’ inch

Detector: BRSSO Detector ID #: cvs - L= /D7
Cal Date: 12-20-90% Cal Due Date: [ -20 —0(
Instrument: 73150 ~| ' Instrument ID #: 134738

CalDate:  ° 12—2e~05 Cal Due Date: /L~ 20 —o

From the Daily Pipe Survey Detector Control Form for the Selected Detector

Background Value /T > cpm
MDCRstatic : 57’2 7 , cpm e'q}é}bﬂ A Ae&ervr\\' na&—-\o'\
Efficiency Factor for Pipe Diameter 000 T (taken from detector-eﬂ&bnﬁor:lrﬁﬁvaﬁf)f”/
MDCiatic 333 dpm/100cm?
Is the MDCgayc acceptable? @ No (if no, adjust sample count time and recalculate MDCR )
Comments: Clronpusiion . Suad ef
DINY it 7/ JET
T : 2 Tyt
Pipe Interior Radiological Survey
Radiological Survey Commenced: ‘Date: /'5-2L  Time: /o/°
Position | Feet into P?pe Count.Time Gross Counts Gross Net dpm/100cm?
# from Opening (min) cpm cpm
1 AE o /! 11 0o N} o
2 4 7‘ . ( [ [
3 5o ] L2 I5a
4 N { /0 /0
5 Sz ! 7 7
6 53 ! /4 22
7 Sq L 4 7
8 ¢< ) /3 L3
9 i ) & 4 |
10 <7 I & G | 7

Package Page 1 of &~
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~ Pipe Interior Radiological Survey Form (Continuation Form) oy
Position | Feet into Pipe Count Time Gross Net 2
4 | from Opening (min) Gross Counts cpm cpm dpm{lOOcm
_ N4 I 7 Z v ] A
1A 59 / 7 7
13 _&e ’ /0 /0
1y 278 / A g
15 L2 [ /9 /9
(& £5 ! e L
/7 Lo / /4 4
/¢ L2 / /0 /0
(9 Y ! e e ]
2? &7 [ /2 /0. /
2 SN /1 A ue & A |
22 (9 { /b /¢ |
23 70 I ¥ F o [
24 21 L 9 - 7 [
31 12 f 7 7. [ j
2 & 23 | ? i [
27 74 l // /{
> 75 ) /7 /7
29 76 1 ! /!
30 27 _ /0 /o)
~ .
N
AN
N
.
AV
N
N
o~
2 1
X T {
~ iy R )

W o
BERVICES INC.

Package Page f;_ of 2
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o ) BSI/LVSPipeCrawler-002
Revision 4

Pipe Interior Radiological Survey Form

Date: 3 9 o0 Time: o790 g
Pipe ID#: /AL Pipe Diameter: 6! Access Point Area: 23 Q/ anne H
Building: R Elevation: -25 System: Aayits (1 odh
Type of Survey Investigation  Characterization ___ Final Survey __&_ Other /
Gross Co60 __{_ Cs

Detector ID#/ Sled ID¥ ~ B0od //')é// LvE-1 107
Detector Cal Date: zo - 0gc —05 Detector Cal Due Date: zo- PES — 26
Instrument: 2350 | Instrument ID #: - P35S

Instrument Cal Date: __ sdo¢ (7 ~ 2 I Instrument Cal Due Date: Vet 7 — ol

From the Daily Pipe Survey Detector Control Form for the Selected Detector

Background Value _ / f’é, cpm

MDCRgtatic (8- - cpm

Efﬁciency Factor for Pipe Diameter .0 Z— (from detector efficiency determination)

Is the MDCgpayic acceptable? No (if no, adjust sample count time and recalculate MDCR i)
Comments: (/)@u/ TN IATION  DuAvs Y
CAp [eTC
, ——
Technician Signature /Qc@@*—» '
Pipe Interior Radiological Survey ‘/
Position | Feet into Pipe Count Time Gross Net 2
" from Opening (min) Gross Counts cpm cpm dpm/100cm

1 / ‘ id e njo plo
2 Z 1 14 [ ~
3 2 ; J 8
4 -~
5
7 _\D T~
8 \
9 \
10 ~ \/ v
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DQA Check Sheet
I Design # EP 1.21 Revision # Original
I Survey Unit # EP 1.21
v . Preliminary Data Review" |
Answers to the following questions should be fully documented in the Survey Unit v N N/A
Release Record es 0
[1. Have surveys been performed in accordance with survey instructions in the Survey Design? X I
2. s the instrumentation MDC for structure static measurements below the DCGLy for Class 1 and 2 X
survey units, or below 0.5 DCGL.w for Class 3 survey units?
3. Is the instrumentation MDC for embedded/buried piping static measurements below the DCGLw ? X
4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements below the DCGLw, or, if not, was the need for additional X
static measurements or soil samples addressed in the survey design?
5. Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ? X
Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques X
used to perform the survey?
7.  Were the survey methods used to collect data proper for the types of radiation involved and for the X ﬁﬁ
media being surveyed?
I 8. Were “Special Methods” for data collection properly applied for the survey unit under review? X
9. s the data set comprised of qualified measurement results collected in accordance with the survey X
design, which accurately reflects the radiological status of the facility?
Graphical Data Review
1. Has a posting plot been created? X
l 2. Has a histogram (or other frequency plot) been created? X J
l 3. Have other graphical data tools been created to assist in analyzing the data? X
Data Analysis
1. Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)7 X
[ 2. s the mean of the sample data < DCGLW? X
3. If elevated areas have been identified by scans and/or sampling, is the average activity in each
elevated area < DCGLgumc (Class 1), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)?
4. s the result of the Eievated Measurements Test < 1.07 X
I 5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical vaiue? X
Comments:
FSS/Characterization Engineer (printisign) | Nafe Rao o /(4/ // Date | ¢-j(-g]
I FSS/ Characterization Manager (print/sign) " R.Case Date gLL[ 57 |}
Form
CS-09/2
Rev 0
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Survey Unit Release Record

Design #

EP 1.34 Revision # Original Page 1 of 2

Survey Unit #(s)

EP 1.34

Description

1) Embedded Pipe (EP) Survey Unit EP 1.34 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF). The survey unit consists of a
piping run between an open flange in the -27 trench and drain openings in
Quad C.

2) EP 1.34 is a Class 1, Group 2 survey unit as per the PBRF Final Status
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004.

3) Surveys in EP 1.34 were performed using a scintillation detector optimized
to measure gamma energies representative of Co-60. Sample #EP 2-1 from
Survey Request (SR)-13 was referenced for this decision.

4) Survey Instructions for this survey unit are incorporated into and performed
in accordance with (IAW) the Babcock Services Incorporated (BSI)/LVS-002,
Work Execution Package (WEP) 05-006. Survey instructions described in this
document constitute “Special Methods™ and the survey design used in the
acquisition of survey measurements.

5) Instrument efficiency determinations are developed in accordance with the
BSILVS-002, WEP 05-006, these determinations are appropriate for the types
of radiation involved and the media being surveyed.

COPY

Approval Signatures

Date:

FSS/Characterization Engineer Gl Rl b-/-07

Technical Reviewer
(FSS/Characterization Engineer) R '7«1 [-077
7
FSS/Characterization Manager € /Z/L / 77
R. Cass
Form
CS-09/1

Rev 0
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FSS Design # EP 1.34 Revision # Original Page 2 of 3

Survey Unit: 1.34

1.0

2.0

3.0

4.0

5.0

History/Description

1.1
1.2

EP 1.34 was the Quad C Drain.

EP 1.34 consists of 87 linear feet (‘) of 10 inch (*) Inside Diameter (ID)
piping starting in the -27 foot elevation trench and running to Quad C. In
Quad C the piping reduces to 6” prior to ending in two floor drains. There
is 3’ of 6” piping downstream of one of these floor drains and 6’ of 6
piping downstream of the other floor drain. The total piping for EP 1.34 is
96°.

Survey Design Information

2.1
22

2.3

24

2.5

3.1

EP 1.34 was surveyed IAW Procedure #BSI/LVS-002.

100% of the 10” and 6” ID pipe was accessible for survey. The accessible
10” and 6” ID pipe was surveyed by static measurement at one foot
increments, for a total of 96 survey measurements.

Surface area for the 10” ID piping is 2,432 cm? for each foot of piging,
corresponding to a total 10 ID piping surface area of 211,584 cm”(21.2
m?) for the entire length of (87°) of 10” piping.

Surface area for the 6” ID piping is 1,459 cm? for each foot of piping,
corresponding to a total 6” ID piping surface area of 13,131 cm? (1.3 m?)
for the entire length (9°) of 6” piping.

Total surface area for both the 10” and 6” piping that constitutes EP 1.34
is 22.5 m%,

‘Survey Unit Measurement Locations/Data

Pipe interior radiological survey forms are provided in Attachment 2 of
thi