Survey Unit Release Record

Design #

EP-Rx 043 Revision # Original Page 1 of 3

Survey Unit #(s)

Rx 043

Description

1) Embedded Pipe (EP) Survey Unit Rx 043 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF).

2) EP Rx 043 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 Rx 043 were performed using a scintillation detector
optimized to measure gamma energies representative of Co-60. Sample #EP 3-
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.

Approval Signatures Date:
FSS/Characterization Engineer /0-20-0 7
Technical Reviewer
(FSS/Characterization Engineer) - 85-p7
FSS/Characterization Manager // /'7 07

Form
CS-09/1
Rev 0
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Survey Unit: Rx 043

1.0

2.0

3.0

4.0

5.0

History/Description

1.1 The subject pipe system is a 6 service ring return line located on the -27°
el. of the Rx building.

1.2 EP Rx 043 consists of 6” diameter piping that is approximately 46 feet in
length.

Survey Design Information
EP Rx 043 was surveyed IJAW Procedure #BSI/LLVS-002.

1
2.2 100% of the 6” 1D pipe was accessible for survey. The accessible 6™ ID
pipe was surveyed by slalic measurement at one foot increments, for a
total of 46 survey measurements.

2

2.3 Surface area for the 6” ID piping is 1,459 cm” for each foot of piping,
corresponding 1o a total 6™ ID piping surface area of 67,129 em” (6.7 m”)
for the entire length of (approximately 46’) 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 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 Rx 043 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.
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Survey Unit: Rx 043

6.0

7.0

35 Statistical Summary Table

Statistical Parameter Pispe

Total Number of Survey Measurements 46
Number of Measurements >MDC 46
Number of Measurements Above 50% of DCGL 0
Number of Measurements Above DCGL 0

Mean 0.0489

Median 0.0480

Standard Deviation 0.0111

Maximum 0.0736

Minimum 0.0286

Documentation of evaluations pertaining to compliance with the unrestricted use
limit of 25 mrem/yr and dose contributions from Embedded Pipe and
radionuciides 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 043 to be less than | mrem/yr. The dose contribution is estimated to
be 0.049 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 043 & Spreadsheet
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Bahcorck BSI EP/BP SURVEY REPORT

Pipe ID EP Rx 043 Survey Location service ring return -27" el,
Survey Date 13-Feb-06 I 23501 # '| 203488
i
Survey Time 0855 Detector-Sled # Bicron 1MGILVS-1/106
Pipe Size g" Detector Efficiency 0.0002
3 EC_GC!WW - ZHEHS Pipe Area incocposatel by Detector Efficency tn crid) 1450
e T | 87 Field BKG rspm 202
Routine Survey X Field MDCR (cpm) 1886
QA Survey i Nominal MDC (aavtusent 3393
Survey Measurement Resulis
Total Number of Survey Measurements 45
Nuimnber of Measurements >MDC 46
Number of Measurements Above 50% DCGL o
Number of Measuramenis Above DCGL o
_ Mean 0.0489
3 Median 0.0480
Standard Deviation 0.0111
Maximum 0.0738
Minimum 0.0286

|
ROSENHAGE!

Survey Technician(s)

Survey Unit Classification ] 3
TED 08-004 Piping Group } 1
SR-13 Radionuclide Distribution Sample EP 31
Measured Nuciide Co-80
Area Factor/EMC Used No
PassfFaii F55 Pass
MREM/YR Contribution <1

COMMENTS:
ACTIVITY VALUES NOT BACKGROUND CORRECTED

RP Engineer | Date ﬂz///w%/fdﬁ"ﬁhr

102072007



EP Rx 043
6" Pipe
TBD 06-004 Group 1

W
1 |
£ | Co-60 activit Co-BD activil Cs-137 activity = Eu-152 activity | Eu-154 activi Nb-94 activit Ag-108m activi "
2 gepm| nepm | o dpm)y {dpmHODcthy) {dpmﬁwcnﬂ;’ | [dpmﬁbl)cm]g | (dwmcmg {dprrmoan; (gdpmﬂoocmz;y Unity
N
3
=
1 24 24 120000 8228 | 326 7800 2074 | 240 | 571 0.049
2 18 18 90000 | 6,167 | 244, 5850 1555 180 43| 0.037
3 23 23] 115000 | 7880 = 312 7475 | 1,987 230 | 55 | 0.047
4 27 27 135000 | 9251 | 387 8775 2,333 270 B 64 | 0.055
52 21| 105000 |  7.195| 285 6825 1814 210 . S0 | 0.043
6 22 22 110,000 7538 2089|7150 1,901 220 53| 0.045
7 23] 23] 115,000 "‘_ 7,880 | 32 7475 1,987 230 55| 0.047|
8 18] 15] 75000 5130 | 204 | 4875 1206 150 | __36] 0.031
9 3 31 155000 fo@21| 421 " 10076 2,678 | 30| 74| 0.083
10, 3ff 31 155000 10621 | 421 10,076 2,676 | 310 : 741 0.083
11 21 21| 105000 7185 | 285 6,825 1814, 210 50| 0.043
12] 18 18] 90,000 | 6,167 | 244 5850 1,555 | 180 43| 0.037
13 18] 16/ 80,000 5482 217 5200 | 1,382 | 160 38| 0.033]
14 14/ 14 70000 4797 | 180 | 4,550 1,210 | 140 33| 0.029
| 15| 28]  26] 130000 8908 | 358 8450  2246| 260 62| 0.053
16| 19} 19] 95000 65101 25| 6175 16421 190 ___45]1 0.039
17| 170 17, 85,000 5,825 | 23| 5525 1,469 170 41| 0.035
18| 24/ 24 120,000 8223| 32| 7800 2,074 200 57| 0.04¢
18 20, 20 100000 | 6853 |  272| 6,500 1728 200 48] 0.041
20| 24| 24/ 120000|  8223] 326 7800  2074] 240 571 0.049
21| 34 34 170,000 11,649 462 11,0511 2,038 340 81| 0.069]
22 18] 18] 90000 | 6167 244 5850 1,555 180 | 43| 0.037]
23] 27 27/ 135000 9251 . %r] 8775, 2333 270 64| 0.055
24 28] 28] 140000 9504 380  9100] 2419 280} 671 0.057
25 22| 22| 110,000 7538 299 7450 1 1,801 220 53| 0.045
26 27 27| 135,000 | 9251 | 367 BT75! 233% 210, 64] 0.055]
27 21| 21 105000 7195 285  685;  1814]  210] 50 | 0.043
28] 27 27] 135000 9,251 367 8775| 2,333 270 64| 0.055
29 211 27, 135000 ._ 9,251 367 8775 2333 270 64| 0.055]
30/ 17 17/ 85000 5825 231 5,525 1469 | 170  41] 0.035
31| 36! 36 180,000 12,335 | 489 11,701 3,110 | 380 86| 0.074

1o0f2



EP Rx 043
6" Pipe
TBD 06-004 Group 1

| gepm nepm Co-60 acfivity - Co-60 activity | Cs-137 activity | Eu-152 activity  Eu-154 activity | Nb-84 activity Ag-108m activity

fiotal dpm) (dpmi100cm2) | (dpmU100cm2) | (dpm/00cmz)  (dpm/10bcm2) | (dpmiA00cm2) | (dpm/100cm?) Unity

Measurement #

|

32 w4 24 120,000 8223 326 | 7800 2074 | 240 . 57] 0.049
| 33 31 31| 155000 10821 421, o076 | 2878 30| 74| 0.083
34 26 28] 1300000  BS08 383 B450 | 2,246 260 62| 0.053
| 35| 23 23) 115000 7880 3f2 7475 1987 230 55| D0.047
36 33 a3l 1e5000| < 11307 4481 10726 2851 330 79| 0.067
37 27 27| 1350001 9251 387 8775 2,333 270 | 64 | 0.055
83 1B 18] 60000 6167 244 580 | 1555 180 43| 0.057
89 307 ®0| 1500001 10279 | 407 9,751 | 2692 300 72| 0.081]
40l 23] 23] 1150001 7880 312 7475 1987|280 55| 0.047
41| 23] 23] 115000 | 7,880 312 7475 1987 230 ~ 55] 0.047

| 42| 34 54] 170,000 11,649 4820 11051 2,988 340 | 81 0.069
43 28] 25| 125,000 8,566 | 339  8125] 2160  250| 80| 0.051
44| 28] 28| 140,000 9504 | 380  plo0| 2418 280 87| 0.057
45 18] 18] 900001 6,167 244 5850 1,555 BO|  43] 0037

_ 4G 19 1e] e3000} 6510 288 675 1842 190 451 0.038
______________ S S I A [ N Y
S R MEDIAN | 0.048
A I S § ) e o STDDEV 1 0.011]
] 1 _ MAX 0.074
i , ! i MIN 0.029

20f2
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BST/LVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form

Date: R-,3-¢¢& Time: erssS
Pipe ID#: /7, 43) Rx <7 Pipe Diameter: & Access Point Area: —&7 TRENC #¢
Building:  Rsdec7orA Elevation: —-25 System: Jedvice R, "2~ ks
Type of Survey Investigation  Characterization ______ Final SurveyL Other _‘-_/__”_
Gross Co60 vV~ Cs

Detector ID# / Sled TD# Eﬁ&a»’ IME) f2Vs =i /10 b

Detector Cal Date: /2~20~ €5 J Detector Cal Due Date: /2- 20 -0
Instrument: 2350 -~ | Instrument ID #: ‘;lﬁ_'?"-/ i il

Instrument Cal Date: _ /7 - Pe=- 05 Instrument Cal Due Date: /7 - o/ =& @

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

Background Value 070 7 c¢pm

MDCRgzatic ’%S cpm

Efficiency Factor for Pipe Diameter 7). E_)Qa (from detector efficiency determination)
MDCaric 33 ‘> - dpm/ O cm?’

Is the MDCysic acceptable? @ No (if no, adjust sample count time and recalculate MDCR yiyyic)

ey Y 52
Comments: F wy v Llve ./

Technician Signature LA}@: ~
7 <

Pipe Interior Radiological Survey

Position | Feet into Pipe Count Time | [ Gross Net T 2
4 o Opaing i) | Gross Counts o ¢ dpm/100cm
1 /[ ! Y JY nlo-— nle-
2 2 / 2 g |
3 ) / A3 | 23 ' 1
4 4 L7 | 27 '
|5 < 2l | L{
6 b 78 | AR —
17 [ 7 27 &5
8 4 P | /5" Jl % —,"
9 g A
10 [ iz d L3 - 38 A 3 !
Package Page 1 of _i
REFERENCE COPY
Drd Attachment 3, Page 1
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BSI/LVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form (Continuation Form)
Dat: 2°'/73-2¢ 4
Pipe ID#: (143 ) Rx¢43 PipeDiameter: &’ Access Point Area: =% 7 72 E£~Crl
Building: "R ren Elevation: — RS System:

Position | Feet into Pipe Count Time | Gross Counts Gross Net dpra/100cem?
| # from Opening (min) | | cpm cpm |
2! £ A Y 2/ /o= | N

2 /2 L 94 17 | ]
¢ 3 #5 [ % fe [
T ] P |
= ,-(- 19 J Q?_Zé' 2o
/S N ) [ _I? Ly
12 17 / 17 /7
49 /9 2 X0
A0 P N 2 LY
2/ Y 1 94 K | g
e A ! | /_E /&
23 23 S S T S| N ! S . I
Y | =2 [ 2y AT . [ o
| >S5 | A5 [ a2 | o +
et - i —
- S . ' | = _
. —
]
(— ™ |
1\ - 1]
) Bl |
d |
— > L-‘\ T
_ D N
Package Page 2_ of i
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BSI/LVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form
Date: 2Z2—~7/¥-Cl Time: 0 820 TTENCH
Pipe ID#: ( [ -‘f—S) 2.X 043 Pipe Diameter: é> u Access Point Area:  FAZAERN A v
Building:  ®_X Elevation: =T System: <xvice_@inig- ReTir &/
Type of Survey Investigation __ Characterization __ Final Survey _ﬁ_ Other _é
Gross Co60 v Cs »
Detector ID#/Sled ID# ~ RJa@ON | mce/ /evs~l | /O0¢
Detector Cal Date:  /2-2 O~ O3 Detector Cal Due Date: /2.~2. 00 @
Instrument: A it 4 Instrument 1D #: 2038
Instrument Cal Date: /7 /=7 /- & ~ Instrument Cal Due Date:  //-/7-0 €
From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value Z).®  cpm
MDCRswic | 8.4  cpm
Efficiency Factor for Pipe Diameter  6.000%— (from detector efficiency determination)
MDCgutic 2343  dpm/ 0P cm?’
Is the MDC e acceptable? (155), No (1f no, adjust sample count time and recalculate MDCR ;)
Comments: CONT/NLAT o) Sl f;y e 07;0 C ('*'_f’"Cf__ -

Technician Signature  C . DA fc’ﬂ{,\i/ e

Pipe Interior Radiological Survey

| Position | Feet into Pipe Count Time

- . | Gross Counts | Gross L dpm/100cm’
# from Opening (min) cpm cpm

1 <l [ 27 21 gloA Qo= Al o—

2 2 ! Z_\ 2\ |

3 E & l 2.0 T f
4 | { | 271 “

5 3 O 1 17 \ 77
IG =4 (P2 | 3 (o 3 /

7 <3 & | <Y 24

g 55 i 21 3\ .

9 S Y | 2 (¢ 2

10 25 | 23 |23 r

3 Package Page 1 of _?_
REFERENCE COPY §
Gii B ——— Attachment 3, Page |
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Pipe Interior Radiological Survey Form (Continuation Form)

BSVLVSPipeCrawler-002
Revision 4

-
SHELRLER NG

Date: 2~ Y-l i
Pipe ID#: (1.43) €% ©Y3%  Pipe Diameter: A Access Point Area: TRENCH
Building: 2Z_X Elevation: ~Z°7 System: SN\(E RINGE QTR
Position | Feet into Pipe Count Time | ——— Gross ’ Net A T00GkE |
# from Opening (min) _ cpm cpm AT
[ 1 =7 [ 25 53 I na nio
b 2. 31 ! y ] 277 y |
1.3 Z & | [ & Ly |
L4 39 1 S 2D
(5 | S0 l Z32 | 73 ]
| b =1 i <3 22 ]
=1 43 [ | &5 = |
= Y4y | I Z& 25
2.0 U | L1 & & -
2 | Yo ! | 19 1 A [ .'
— |
| - —
. |
" o |
LR l
N L
N LY \ 5
| \ 3
|
\
= |
NS ;
?l'_
L I\ |
| RN |
- Xi |
| | -
| | e f
) Package Page ____"OFZ
i REFERENCE COPY

Attachment 3, Page 2
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DQA Check Sheet

Design # Rx 043 Revision # Criginal

Survey Unit # Rx 043

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 DCGLy 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 ?

Was the instrumentation MDC for structure scan measurements, soil scan measurements, and
embedded/buried piping scan measurements below the DCGLw, of, 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 below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)?

Is the mean of the sample data < DCGLW7?

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

4.

Is the result of the Elevated Measurements Test < 1.07?

5.

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

Comments:

Date

19-20-9]

FSS/ Characterization Manager {print/sign)

FSS/Characterization Engineer (printsian) | /) /» R, ,v/-:/{ ' /ﬁ,ﬂ"/,,, M /ﬂf
(] 70

. Cose

Date

(/o7

Page 1 of 1

Form
CS8-09/2
Rev 0
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