PLUM BROOK REACTOR FACILITY
DECOMMISSIONING PROJECT OFFICE
6100 Columbus Avenue, Sandusky, OH 44870
Phone: (419)621-3269 Fax: (418) 621-3318

MEMORANDUM

June 8, 2007
To:  Mr. William Snell, NRC

From: Rod Case, NASA Project Assistant RSW

Subject: PBRF Project Embedded Pipe Survey Unit Release Records

Enclosed please find the following copies of the PBRF embedded pipe survey unit
release records for your review in preparation for your upcoming site inspection.

Survey Unit Release Record EP 1.24
Survey Unit Release Record EP 1.25
Survey Unit Release Record EP 1.26
Survey Unit Release Record EP 1.36

if you have any questions, please feel free to contact Bill Stoner (419) 621-3349 or
myself at (419) 621-3269.

We are looking forward to meeting with you in June.

cc: Keith Peecook
Project File

RECEIVED JUN 1 { 17



COPY

Survey Unit Release Record

Design #

EP-1.24 Revision # Original Page 1 of 3

Survey Unit #(s)

1.24

Description

1) Embedded Pipe (EP) Survey Unit 1.24 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF).

2) EP 1.24 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 1.24 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 (LAW) 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 9 : { -7-07

Technical Reviewer
(FSS/Characterization Engineer) b-7-07

FSS/Characterization Manager e W i 78 Case o /;/ /ﬁ .

Form
CS-09/1
Rev 0




FSS Design # EP 1.24 Revision # Original Page 2 of 3

Survey Unit: 1.24

1.0

2.0

3.0

4.0

5.0

History/Description

1.1 The subject pipe system is the 3" purge line for Canal “G”. The function
of this pipe was to convey water from the one 3 inch riser in 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 1.24 consists of approximately 39 feet in length from the pump room
to the riser in Canal “G”. The pipe section has a three mitered elbows
ranging between 45° and 90°.

Survey Design Information
2.1 EP 1.24 was surveyed IAW Procedure #BSI/LVS-002.

22 100% 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 30 survey measurements.

2.3 Surface area for the 3” ID piping is 729.7 cm? for each foot of piping,
corresponding to a total 3” ID piping surface area of 21,891 cm” (2.2 m?)
for the entire length of (30°) 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.

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 1.24 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 1.24 Revision # Original Page 3 of 3

Survey Unit: 1.24

6.0

7.0

3.5  Statistical Summary Table

Statistical Parameter P?pe
Total Number of Survey Measurements 30
Number of Measurements >MDC 28
Number of Measurements Above 50% of DCGL 0

Number of Measurements Above DCGL 0
Mean 0.019 | mrem Ayr

Median 0.020

Standard Deviation 0.005

Maximum 0.031

Minimum 0.011

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
1.24 to be less than 1 mrem/yr. The dose contribution is estimated to be
0.019 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 1.24 & Spreadsheet
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BS! EP/BP SURVEY REPORT

ACTIVITY VALUES NOT BACKGROUND CORRECTED

Pipe ID 1.24 Survey Locatlon -27 TRENCH
Survey Date 12-16-05/12-20-05 23501 # 212223
Survey Time 12501420 Detector-Sled # 44-82/204402-121

Plpe Size 3 Detector Efficiency 0.00014
DCGL. (wpmsecmn 240800 Pipw Araa Incorporated by Detector Efficiancy (in cm2) 730
o A 22 Field BKG m 5.1/6.8
Routine Survey X Field MDCR (com) 10.7/41.9
QA Survey Nominal MDC wpmrivocmzy 2,842
Survey Measurement Results
Total Number of Survey Measurements 30
Number of Measurements >MDC 28
Number of Measurements Above 50% DCGL 0
Number of Measurements Above DCGL 0
Mean 0.019
Median 0.020
Standard Deviation 0.005
Maximum 0.031
Minimum 0.011
Survey Technician(s} ROSENHAGEN
Survey Unit Classification 1
TBD 06-004 Piping Group z
SR-13 Radionuclide Distribution Sample EP 21
Measured Nuclide CoB0
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <
COMMENTS:

RP Engineer | Date

Gl Al 70T

fofB




EP 1.24

3" Pipe
TBD 06-004 Group 2
*
g
E Co-60 activity | Co-80 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-84 activity | Ag-108m activity
8 gePm| NCPM | onidpm) | (dpmAd0cm2) | (dpmit00cm2) | (dpmi100cm2) | (dpmi100cm2) | (dpmit00cma2) | (dpm/i00cma) Unity
[~ ]
]
2 _ -
1 6.3 6.3 45,000 8,167 3,201 51 36 3 179 0.027
2 3 3 21,429 2937 1,524 24 17 1 85 0.013
3 5 5 35,714 4,894 2,540 41 29 2 142 0.021
4 6 6 42 857 5,873 3,048 49 35 3 170 0.025
5 4.6 4.6 32,857 4,503 2,337 37 27 2 131 0.020
6 7 7 50,000 6,852 3,556 57 40 3 199 0.030
7 7.3 73 52,143 7,146 3,709 59 42 4 207 0.031
8 4.6 46 32,857 4,503 2,337 37 27 2 131 0.020
9 4 4 28,571 3,918 2,032 32 23 2 114 0.017
10 46 4.6 32,857 4,503 2,337 37 27 2 131 0.020]
1 5 5 35,714 4,894 2,540 41 29 2 142 0.021
12 4 4 28,571 3,916 2,032 32 23 2 114 0.017
13 4.3 43 30,714 4209 2,185 35 25 2 122 0.018
14 4 4 28,571 3,916 2,032 32 23 2 114 0.017
15 26 26 18,571 2,545 1,321 21 15 1 74 0.011
16 4 4 28 571 3,916 2,032 32 23 2 114 0.017
17 4.3 43 30,714 4,209 2,185 35 25 2 122 0.018
18 4.6 4.6 32,857 4,503 2,337 37 27 2 131 0.020]
19 53 53 37,857 5,188 2,693 43 31 3 150 0.022
20 56 56 40,000 5,482 2,845 45 32 3 159 0.024
21 53 53 37,857 5,188 2,693 43 31 3 150 0.022
22 53 53 37,857 5,188 2,693 43 3 3 150 0.022]
23 4.3 4.3 30,714 4,209 2,185 35 25 2 122 0.018
24 36 3.6 25,714 3,b24 1,829 29 21 2 102 0.015
25 36 3.6 25,714 3,524 1,829 29 21 2 102 0.015
26 26 26 18,571 2,545 1,321 21 15 11 74 0.011
27 5 5 35714 4,894 2,540 41 29 2 142 0.021
28 33 3.3 23,571 3,230 1,677 27 19 2 94 0.014
29 46 46 32,857 4,503 2,337 37 27 2 131 0.0%2'
30 3 3 21,429 2,937 1.524 24 17 1 85 0.013
l

10f2



EP 1.24

3" Pipe
TBD 06-004 Group 2

"®

H

E | e ncpm | GOS0 activity | Co-80activity | Cs-137 activity | Eu-152activity  Eu-184 activity | Nb-94 activity | Ag-tosm activity| )

£ |gcpm p {total dpm) | (dpm/100cm2) | (dpm/00cm2) | (dpmM0Ocm2) | (dpm/100cm2) | (dpm/100cm2) | (dpmi100cm2) nity

g

=
MEAN 0.019
MEDIAN G.DZOL
STD DEV 0.005
MAX 0.031
MIN 0.011

20f2
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Pipe Interior Radiological Survey Form

Date:  s2./f - 25 . Time: 725
Building: ﬂﬁé’rﬁﬂ_ _ - Elevation: - a‘U/ Access Point Area: ~ 27 TRedcu
System: AAsAL G Fisi¢r £ Pipe Diameter: -2 Pipe ID # o
Type of Survey Investigation Characterization - Final Surv_g_; > Other el
Sled Size 3”7 inch |
Detector: ¢ 5/ — (B Detector ID #: AL YL 2~ 12\
Cal Date: Jf7 4765 Cal Due Date: vy 2Bl
Instrument: 235O~ . Instrument ID #: /22> 3
Cal Date: /-1 78S Cal Due Date: src 7 7 66
' From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value g [ cpm
MDCRtatic _/A’? ___cpm 4 | @ emcy Awmfnau o
Efficiency Factor for Pipe Diameter . DOOI! (taken from detector'cﬂiéﬂﬁurrcerﬁﬂcﬁeﬁ"’
MDCitatic Z 3UZ dpny100cm’ | -
Is'the MDCyayie acceptable? @ No (if no, adjust sample count time and recalculate MDCR ) |
Comments: ' #ﬂzﬁ_wm—_éar—k@s&;——é—ﬁ—f@v—%&qw
& e T
e

Pipe Interior Radiological Survey
Radiological Survey Commenced: Date: /2 /& 0.8  Time: [ Ao

Position | Feet into Pipe Count Time Gross Net

2
# from Opening (min) Gross Counts cpm cpm dpm/100cm
1 ! 3 nio~ Nnia_ Nia Nia
2 ¥ 3 nio— i o B
3 2 3 ;{ S
4 4 3 (7 %
5 rd ) /4 4G
6 L 3 2! 7
L 7 3 ¥} 7.3
9 yi J s </ ,
10 0 3 [ 46 ] A

Package Page 1 of
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/216 &S

| TJREAC U
Pipe Interior Radiological Survey Form (Continuafion Form) 2 i O Pm,ré_(, E-{-‘f— /. 5,_‘_/
Position { Feet into Pipe Count Time Gross Net 5
# from Openjﬁg (min) Gross Counts cpm cpm dpm/100cm
2L il 3 /S5 S~ n) e nloo
IR /A s ] - 2} - ,
/3 /3 3 13 AL B
/¥ {4 3 - 4
/5 (5 3 5 2.0
[ [ 2 /D q
/7 /7 3 /3 4.3
[ /¥ 3 /Y 4L
/9 (7 2 A 5.3
20 20 3 [7 K
g 2/ 3 i 5.2
2 2P 3 /b 5.3
23 |23 3 /R 4 3
24 2{ 3 (| 3.4
28 &5 3 Lf 3o 1
24 DG ER 5 XY
27 | a7 3 /% <
> 38 2 /2 3.3
>9 29 S Y - L
g2 34 3 15 3 ]
N i
~
¥ \
\\
S~
\
T~
\
O
YN
\
\\
\
\
T
\
\\

" -
NERVICES INC.
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Pipe Interior Radiological Survey Form

Date: t 220 D)_/- Time: %7 <

Building: 12 x : Elevation: ~—2_§ Access Point Area: ¢ AMAL &
System: PUilereE Pipe Diameter: 7 PipeID# /.2y
Type of Survey  Investigation Characterizatl Other

Sled Size < inch

Detector: YY6 2 | Detector ID #: 20 Y700 —\2\

Cal Date: Y dld 7-0f Cal Due Date: /7 OL
Instrument: 20 Instrument ID #: 2r222.3

Cal Date: J 77 705 Cal Due Date: /77 OL

From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value lo & cpm :

_ \ L
MDCRtasic /4 ? - cpm | . e,gﬂiclw&‘[ Awﬂ.\mﬂj—m&
Efficiency Factor for Pipe Diameter O- cooid (taken from detector ca-lﬂnmrrcﬁ'nﬁcaﬁ)'?‘
MDCstatic 7 847 dpm/100cm?*-
Is the MDCgayic acceptable? No (if no, adjust sample count time and recalculate MDCR at)
Comments: CONTIAAT (o0 SUR (/C“/l/

SSP / Suzvey Vou£
Pipe Interior Radiological Survey

Radiological Survey Commenced: Date: / 2~2¢XJ Time: /% 2O

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

1 [ e ' 9 b.3 N0 nio-

2 Z. _% Q = | R

3 =3 9 | > WV v

4 N—

6 — Oo—

7 T\

8 —‘\

9 _ o

10 . T~

Package Page 1 of _"c_:_
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DQA Check Sheet

Design # EP 1.24 Revision # Original

Survey Unit # EP 1.24

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 ?

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

Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw 7

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?

win

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

Data Analysis

Are all sample measurements below the DCGLy (Class 1 & 2), or 0.5 DCGLw (Class 3)7

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 < DCGLenc (Class 1), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)7

4.

Is the result of the Elevated Measurements Test < 1.0?

5,

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

Comments:

e
w| N

Date

6707

F8S/ Characterization Manager (print/sign)
; g

FSS/Characterization Engineer (printisign) | D 4 /e R auplall/ oA

Date

¢/7/57

Page 1 of 1

Form
CS-09/2
Rev 0
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COPY

Survey Unit Release Record

Design #

EP-1.25 Revision # Original Page 1 of 3

Survey Unit #(s)

1.25

*

Description

1) Embedded Pipe (EP) Survey Unit 1.25 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF).

2) EP 1.25 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 1.25 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.

Approval Signatures

Date:

FSS/Characterization Engineer ﬁ {// M L-&-0 7

Technical Reviewer
(FSS/Characterization Engineer) ﬁf M &7 - (o -~ 0 7

FSS/Characterization Manager / / 7 / Case y /7 / 7

Form
CS8-09/1
Rev 0




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

Survey Unit: Rx155

1.0

2.0

30

4.0

5.0

History/Description

1.1

The subject pipe is the floor drain line from Canal “F” 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 Canal “F” to the Hot Drain (HD) sump
in Pump Room #22 on the Rx Building -25 ft, where the pipe is currently

breached.

1.2 EP 1.25 consists of 20 linear feet () of 6 inch (“) Inside Diameter (ID)
piping from the breach point in Pump Room #22 to the floor drain in
Canal “F”. The pipe secticn is relatively straight with no bends.

Survey Design Information

2.1  EP 1.25 was surveyed IAW Procedure #BSI/LVS-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 20 survey measurements.

2.3 Surface area for the 67 ID piping is 1,459 cm? for each foot of piping,

corresponding to a total 6” ID piping surface area of 29,180 cm?>(2.9 m?)
for the entire length of (20”) 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 fractions, provided in TBD-06-004, the
survey unit that is constituted by EP 1.25 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

5.5  Statistical Summary Table

Statistical Parameter Piape
Total Number of Survey Measurements 20
Number of Measurements >MDC 18
Number of Measurements Above 50% of DCGL 0
Number of Measurements Above DCGL 0
Mean 0.003
Median 0.002
Standard Deviation 0.002
Maximum 0.012
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  Areview of the survey results has shown that the dose contribution for EP
1.25 to be less than 1 mrem/yr. The dose contribution is estimated to be
0.003 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 1.25 & Spreadsheet
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seonk BSI EP/BP SURVEY REPORT

Pipe ID 1.25 Survey Location -27 TRENCH
Survey Date 04-Jan-06 2350-1 # 134208
Survey Time 0823 Detector-Sled # BICRON 1MG1

Pipe Size 6" Detector Efficiency 0.002
DCGL pmtooemz) | 240800 S ety ey 1459
P eurvey bat s 2.9 Field BKG (cpm) 18
Routine Survey X Field MDCR (cpm) 22

QA Survey o Nominal MDC wpmsoocmz) 333

Survey Measurement Results
Total Number of Survey Measurements 20
Number of Measurements >MDC 18
Number of Measurements Above 50% DCGL 0
Number of Measurements Above DCGL 0
Mean 0.003
Median 0.002
Standard Deviation 0.002
Maximum 0.012
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 Nuciide Co80
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <1

COMMENTS:
ACTIVITY VALUES NOT BACKGROUND CORRECTED

RP Engineer | Date el W b-b-07

6162007




EP 1.25

TBD 06-004 Group 2
*
£
E Co-60 ac Co-60 activi Cs-137 activity | Eu-152 activi Eu-154 activity | Nb-84 activity Ag-108m activ
g |gcpm nepm | total d::\‘;v {dpm/1 000mt;) (dpm/100cm2) (dpmﬂoucmg (dpmi100cm2) | {domi00cm2) |  (dpm om—,mz';!r Unity
g
=
1 83 83 41,500 2.844 1,476 24 17 1 82 | 0.012
2 24 24 12,000 822 427 7 5 0 24 | 0.004
3 17 17 8,500 583 302 5 3 0 17 | 0.003
4 8 8 4,000 274 142 2 2 0 8 | 0.001
5 14 14 7,000 480 249 4 3 0 14 | 0.002
6 15 15 7,500 514 267 4 K] 0 15 | 0.002
7 21 21 10,500 720 374 6 4 0 21 | 0.003
8 12 12 6,000 411 213 3 2 3] 12 | 0.002
9 14 14 7,000 480 249 4 3 0 14 | 0.002
10 1 11 5,500 377 196 3 2 0 11 | 0.002
11 22 22 11,000 754 391 ] 4 0 22 10.003
12 20 20 10,000 685 356 6 4 0 20 | 0.003
13 18 18 9,000 617 320 5 4 0 18 | 0.003
14 18 18 9,000 617 320 5 4 0 18 [ 0.003
15 17 17 8,500 583 302 5 3 0 17 | 0.003
16 15 15 7,500 514 267 4 3 0 15 | 0.002
17 15 15 7,500 514 267 4 3 0 15 | 0.002
18 8 8 4 000 274 142 2 2 0 8 |0.001
19 14 14 7,000 480 249 4 3 0 14 : 0.002
20 16 16 8,000 548 285 5 3 0 16 | 0.002
B MEAN 0.003
MEDIAN 0.002
STD DEV 0.002
MAX 0.012
MIN 0.001

1
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Pipe Interfor Radiological Survey Form

Date: [ ‘-{-“‘0&. Time: g §#2
Building: Reﬁ—ef L\ Elevation: ~25 Access Point Area: — 27 Treach
System:  iweF Pipe Diameter: ! PipeID# ;.2 %
Type of Survey  Investigation Characterization (Final Survey > Other v
Sled Size 4 = ¢ 0% inch
Detector: L ﬁ i e @Erd /M & | Detector ID #: Zv'S—/
Cal Date: 7220 T F ‘Cal Due Date: 7 mmd —p [
Instrument: 2359 — Instrument ID #: PR
Cal Date: /2 -20 — 05 Cal Due Date: (22— 20— (,
From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value { & cpm . -
MDCRtaric L Cpm i eien ey J%éo’m}ﬂd}) o1
Efficiency Factor for Pipe Diameter €1 902 - (taken from detectoruﬁhmﬁemerﬁﬁcﬁd—?“’
MDCtatic 333 dpm/100cm®

Is the MDC,pyi. acceptable? @ No (if no, adjust sample count time and recalculate MDCR ,4.)
Comments: j,v T S A4l E,&"r,!

/
55FC /[ apmPlsTE
7
Pipe Interior Radiological Survey

Radiological Survey Commenced: Date: £~ %" oL Time: 2700
Position | Feet into Pipe Count Time Gross Net

2
4 from Opening (min) Gross Counts cpm cpm dpm/100cm
] “r ( z3 73 nlo. nla.
2 2 L of f |
3 J;& ! e 17
4 SEr ! ol =M
5 gre ! s gy
6 L { 5 s
7 247 f 7 { 2
8 st {_ /7 /1>
E 41 ] e ¥
10 [0 I 7 ({ Y S

Package Page 1 of __Q‘
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Pipe Interior Radiological Survey Form (Continuation Form) 2 25
Position | Feet into Pipe Count Time Gross Net 2
4 from Opening (min) Gross Counts epm ' cpm dpm/100cm
Vi (FFT [ 28 Nla. Nla, nla.
Jia (2Fc [ 20
) Tt { R4
it preFr { ¥4
LS 1S# / £7 B
L& /6 f s
pati Niis { 15
[y WOET f ¥
19 tT€c j Vx4
20 _2bfr ) /L ¥
AN

AN

~

™~

~.
N

C

<

AN

vy
-
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DQA Check Sheet

Design # EP 1.25 Revision # Original

Survey Unit # EP 1.25

Preliminary Data Review"

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

Release Record Yes | No | N/A
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
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
6. Were the MDCs and assumptions used to develop them appropriate for the instruments and technigues 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. Is 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
I 1. Has a posting plot been created? X I
2. Has a histogram (or other frequency plot) been created? X I
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?
| 2. Is the mean of the sample data < DCGLw? X
I 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)7
I 4. s the result of the Elevated Measurements Test < 1.07
l 5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) > the critical value?
| Comments:
I FSS/Characterization Engineer (print/sign) Date | {-4-07
l FSS/ Characterization Manager (print/sign) Date |45 / 7 / o7
Form
CS5-0972
Rev 0

Page 1 of 1
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COPY

Survey Unit Release Record

Design # EP-1.26 Revision # Orniginal Page 1 of 3

Survey Unit #(s) 1.26

1) Embedded Pipe (EP) Survey Unit 1.26 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF). '

2) EP 1.26 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 1.26 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 (BSIYYLVS-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 ﬁ { M 6 -7-07
Technical Reviewer oo
(FSS/Characterization Engineer) ) (9 ” 7* O 7
7~
FSS/Characterization Manager R. CWA, ¢ / 7 /5 7
Form
CS8-09/1

Rev ¢




FSS Design # EP 1.26 Revisjon # Original Page 2 of 3

Survey Unit: 1.26

1.0

20

3.0

4.0

5.0

History/Description

1.1  The subject pipe system is the 3 inch () purge line for Canal “F”. The
function of this pipe was to convey water from the one 3” riser in Canal
“F” to the HD sump in Pump Room #22 on the Rx Building -25 ft, where
the pipe is currently breached.

1.2 EP 1.26 consists of approximately 20 linear feet (‘) in length from the
pump room to the riser in Canal “F”. The pipe section has a two 90°
mitered elbows.

Survey Design Information
2.1 EP 1.26 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 21 survey measurements.

2.3 Surface area for the 3™ ID piping is 729.7 cm’ for each foot of piping,
corresponding to a total 3” ID piping surface area of 15,321 cm? (1.5 m?)
for the entire length of (21°) 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.

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 fractions, provided in TBD-06-004, the
survey unit that is constituted by EP 1.26 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 1.26 Revision # Original Page 3 of 3

Survey Unit: 1.26

6.0

7.0

5.5  Statistical Summary Table

Statistical Parameter P?pe
Total Number of Survey Measurements 21
Number of Measurements >MDC 21
Nurnber of Measurements Above 50% of DCGL 0
Number of Measurements Above DCGL 0

Mean 0.022

Median 0.021

Standard Deviation 0.005

Maximum 0.033

Minimum 0.013

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
1.26 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 1.26 & Spreadsheet
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BSI EP/BP SURVEY REPORT

Pipe ID 1.26 Survey Location -27 TRENCH
Survey Date 12-16-05/42-20-05 2350-1 # 212223
Survey Time 1020/1408 Detector-Sled # 44-62204402-121

Pipe Size 3" Detector Efficiency 0.00014
DCGL (spmHtoeme) 240800 Pipe Aras Incorporaiad by Detactor Eficncy fin cmd) 730
Ty o™ 1.5 Fleld BKG omi 5.1%6.8
Routine Survey X Field MDCR (com 10.711.9
QA Survey - Nominal MDC (spmioocmz) 2842
Survey Measurement Results
Total Number of Survey MeasuUrements 29
Number of Measurements >MDC 21
Number of Measurements Above 50% DCGL o
Number of Measurements Above DCGL 0
Mean 0.022
Median 0.021
Standard Deviaticn 0.005
Maximum 0.033
Minimum 0.013
Survey Technician(s} ROSENHAGEN
Survey Unit Classification i
TBD 06004 Piping Group 2
SR-13 Radionuclide Distripution Sample EP 2-1
Measured Nuclide CoB0
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contrbution <1

COMMENTS:

ACTIVITY VALUES NOT BACKGROUND CORRECTED

RP Engineer | Date

5112007

ﬁdw {-7-07




EP 1.26

3" Pipe
TBD 06-004 Group 2
L
: }
E Co-80 activity | Co-60 activity | Cs-137 activity | Eu-152 activity | Eu-154 activity | Nb-94 activi -108m activl
£ |g°CPmM| nepm | o dpmi)ty (dprnl‘iOOcmltzy) (dpmﬁot}cmg {dpm#M nucmg (dpm/100em2) | (dpmit oocmt:) A(?:lpnﬁoocmz;y Unity
»
@
=
1| 4.3 43 30,714 4,209 2,185 35 25 2 122 ] 0.018
2 6 6 42 857 5,873 3,048 49 35 3 170 10.025
3 47 4.7 33,571 4,601 2,388 38 27 2 133 § 0.020
4] a7 47 33,571 4,601 2,388 38 271 21 133 [0.020
5 4.7 4.7 33,571 4,601 2,388 | - 38 27 2 133 §0.020
6 7.3 7.3 52,143 7,146 3,709 59 42 4 207 10.031
7 47 4.7 33,671 4,601 2,388 38 27 2 133 {1 0.020
8 6 6 42,857 5,873 3,048 49 35 3 170 [ 0.025
9 5 5 35714 4 894 2,540 41 29 2 142 10.021
5.3 5.3 37,857 5,188 2,693 43 3 3 150 1 0.022
57 57 40,714 5,580 2,896 46 33 3 162 § 0.024
6 6 42 857 5,873 3,048 49 a5 3 170 10.025
3] 3] 42 857 5873 3,048 49 35 3 170 10.025
77 77 55,000 7,537 3,912 63 44 4 219 {0.033
3.3 3.3 23,571 3,230 1,677 27 19 2 94 10.014
57 5.7 40,714 5,580 2,896 46 33 3 162 ] 0.024
4.3 4.3 30,714 4,209 2,185 35 25 2 122 §0.018
3 3 21,429 2,937 1,524 24 17 1 85 10.013
5 5 35,714 4,894 2,540 41 29 2 142 10.021
20 4.7 4.7 33,571 4 601 2,388 38 27 2 133 1 0.020
3.7 37 26,429 3622 1,880 30 21 2 105 10.016
L MEAN 0.022
B MEDIAN 0.021
STD DEV Q0.005
MAX 0.033
IMIN 0.013

10of1
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Pipé Inteﬁor Radiological Survey Form

Date: S 216 v4 Time: s 2.0
Building: X ~_ Elevationn _—~ 25 Access Point Area: 7 2/ ly
System: (CAWAL F - Puet Pipe Diameter: 3 ' PipeID# [, 2 &
Type of Survey Investigation Characterization (ﬁ SurveD Other /"
Sled Size e inch |
Detector: LS b 2 Detector ID #: Zoyvo2— 12|
Cal Date: /=17 08 Cal Due Date: L/ 7Ol

~ Instrument: 2.3 5D Instrument ID #: 2/2223
Cal Date: L/ 7- o5 __ Cal Due Date: /)~ 7~ (o6

From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value s/ cpm

\ L] [
MDCRtasic ﬁ. 7 cpm ' £ m\‘u\bﬂtu{ A@"“U‘f'\lﬂﬂ}"r)'\
Efficiency Factor for Pipe Diameter .O0014  (taken from detectorcﬁfbnﬁﬁﬁ—eepﬁ-ﬁe&te)-g.—/
MDClgatic Z 4T dpm/100cm?
Is the MDCiaic acceptable? No - (if no, adju;t sample count time ard recalculate MDCR jus.)

Comments: T RJ/ 77 Ac__ Sil2 ()C’/GL

Pipe Interior Radiological Survey

Radiological Survey Commenced: Date: /2-/&"O 37 Time: /02O

Position | Feet into Pipe Count Time Gross Net 2
4 - | from Op emi o (min) Gross Counts epm cpm dpm/100cm

1 N -3 3 4.3 nla- - nilo.

2 2. S | & b '

3 3 < {4 wii

4 ¢ =S 1 . 7

5 5 >3 (Y 4.7

6 l 3 2.7, 7.3

7 { PC L 4 4.7

8 & 3 1 &8 (o

9 _ 9 3 5 S

10 1O 3 V) 503 Y

Package Page 1 of _9_’
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Pipe Interior Radiological Survey Form (Conﬁnuation For

Py

T2t ¥
E0%02¢ lhwAL F— PuR&d.

m)

Attachment 3, Page 2

Position | Feet into Pipe Count Time Gross Counts Gross Net dpm/100cm>
# | from Opening {min) ' cpm cpm P e
J 1/ _ 3 11 . 7 nla. nla

gnl L 2 6 G |
2 12 ) | B lo
| 4 1Y - Q 22 7. 7
[5 LS N O 3.3
P G 3 7 57
| 1 il 3 ik 4aZ
| B Ll &5 3 9 =3 N\
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Pipe Interior Radiological Survey Form

Date: [l-20-08 Tiie: /10 5

Building: 2. ‘ Elevation: *-Z,- [ __ Access Point Area: CANALC ~
System: D r6E. Pipe Diameter: oI Y PipeID # /.2 &
Type of Survey Investigation Characterization Fi ey Other

Sled Size 3 inch '

Detector: Zy-6 2 Detector ID #: 20YY0 22\
Cal Date: [/~ 70 5 Cal Due Date: /)T 70 (s
Instrument: 23101 Instrument 1D #: 210222 3
CalDate: . )/~r70 5 Cal Due Date: | /7 7-0 L

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

Background Value P cpm - '

MDCRgptic 1} - 7 cpm e Gﬁdeﬂc1 de}ﬂrm:nﬂv‘v'ﬂ e

Efficiency Factor for Pipe Diameter (.0 0014 (taken from detector ea%rbratmrr—ccr&ﬁeﬁﬁf“
MDCatic Z 842~ dpm/100cm? | |

Is the MD Catatic acceptable? No (if no, adjust sample count time and recalculate MDCR )
Comments: ___(CONTIMUA TN _SUAYY

SEF’JJS\LE(&,/ TOuHE
Pipe Interior Radiological Survey
" Radiological Survey Commenced: Date: 2-L005 Time: /Y0¥
Position | Feet into P%pe ' Count_Time Gross Counts Gross Net dpm/100cm?
# from Opening {min) . cpm cpm
L ‘ [ 5~ S nig. | pnla-
2 Z 3 N 4.7 |
I3 3 S Lt 2.7 / V
4 — .
5 \.--_;
6 \
— :
8 n
9 _ \\--5‘
-
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DQA Check Sheet
Design # EP 1.26 Revision # Griginal
Survey Unit # EP 1.26
I Preliminary Data Review’
Answers to the following guestions should be fully documented in the Survey Unit ves | No | N/A I
Release Record
1. Have surveys been performed in accordance with survey instructions in the Survey Design? X
2. ls 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, scil 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
r 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 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
2. Has a histogram (or other frequency plot) been created?
3. Have other graphical data tools been created to assist in analyzing the data?
Data Analysis
1. Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)7 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), < DCGLy (Class 2), or <0.5 DCGLwy (Class 3)?
4. s 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: '
|
r i
FS5/Characterization Engineer (print/sign) p a /t.' R Q1a Date | £- 7-—07
FSS/ Characterization Manager (print/sign) Date | & / 7497
_ i
Form
C5-09/2
Rev 0

Page 1 of 1
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Survey Unit Release Record

Design #

EP 1.36 Revision # Original Page 1 of 4

Survey Unit #(s)

EP 1.36

Description

1) Embedded Pipe (EP) Survey Unit EP 1.36 meets the definition of embedded
pipe for Plum Brook Reactor Facility (PBRF). The survey unit consists of the
drain line from Canal “E” in the Containment Building to the -25 ft of the Rx
Building in Pump Room #22.

2) EP 1.36 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 1.36 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.

Approval Signatures Date:

FSS/Characterization Engineer ﬁa / ‘ W /- é -0 7

Technical Reviewer

(FSS/Characterization Engineer) & - 7-0 7

FSS/Characterization Manager 7 m & / 7 / 27

Form
CS-09/1
Rev 0O




FSS Design # EP 1.36 Revision # Original Page 2 of 4

Survey Unit: 1.36

1.0  History/Description

1.1
1.2

1.3

EP 1.36 is the drain line from Canal “E”.

The subject pipe is the drain line from Canal “E” 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 three floor drains, identified as hole
“A”, hole “B” and hole “C”, in Canal “E” of the Containment Building to
the HD sump in Pump Room #22 on the Rx Building -25 ft, where the
pipe is currently breached.

EP 1.36 consists of approximately 56 feet in length from the breach point
in Pump Room #22 to the furthermost floor drain in Canal “E”, involving
slight bend of approximately 30° and two “Y™ connections to the ancillary
floor drains in the canal. The pipe diameter reduces from a 10 inch ID to 8
and 6 inch ID toward the canal floor drain openings.

2.0 Survey Design Information

2.1
2.2

2.3

2.4

2.5

2.6

EP 1.36 was surveyed TAW Procedure #BSVLVS-002.

100% of the 10 and 8” ID pipe was accessible for survey. However, due
to an obstruction caused by a pipe weld, only 6’ of the estimated total of 9°
pipe length of hole “C” piping was accessible. The accessible 107, 8 and
6” ID pipe was surveyed by static measurement at one foot increments, for
a total of 53 survey measurements. Approximately 3’ of 6 piping was not
accessible.

Surface area for the 10” ID piping is 2,432 em” for each foot of piping,
corresponding to a total 10” ID piping surface area of 72,960 cm? (7.3 m?)
for the entire length of (30°) of 10” piping.

Surface area for the 6” ID piping is 1,459 cm?’ for each foot of piping,
corresponding to a total 6” 1D piping surface area of 18,967 cm’ (1.9 m%)
for the accessible length (13°) of 6” piping.

Surface area for the 8” ID piping is 1,946 cm? for each foot of piping,
corresponding to a total 8” ID piping surface area of 19,458 cm” (1.9 m?)
for the entire length of (10°) of 8” piping.

Total accessible surface area for the 107, 6” and 8™ piping that constitutes
EP 1.36is 11.1 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




FSS Design # EP 1.36 Revision # Original Page 3 of 4

Survey Unit: 1.36

6.9

7.0

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 fractions, provided in TBD-06-004, the
survey unit that is constituted by EP 1.36 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 Surnmary Table

Statistical Parameter 10" Pipe 6" Pipe | 8" Pipe
Total Number of Survey 30 13 10
Measurements
Number of Measurements >MDC 3 10 3
Number of Measurements Above 0 0 0
50% of DCGL
Number of Measurements Above 0 0 0
DCGL
Mean 0.029 0.002 0.066
Median 0.022 0.002 0.054
Standard Deviation 0.019 0.001 0.039
Maximum 0.084 0.003 0.150
Minimum 0.013 0.001 0.030

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
1.36 to be less than 1 mrem/yr. The dose contribution is estimated to be
0.029 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




FSS Design # EP 1.36 Revision # Original

Page 4 of 4

Survey Unit: 1.36

Attachment 2 — Pipe Interior Radiological Survey Form
Attachment 3 - DQA Worksheet
Attachment 4 -Disc containing RR for EP 1.36 & Spreadsheet
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BS1 EP/BP SURVEY REPORT

Pipe ID 1.36 Survey Location -27 TRENCH
Survey Date 12-2-0512-23-05/1-10-08 2350-1# 203488/134738/203488
Survey Time 130511300815 Detector-Sled # BICRON G311 MG1/G3
Pipe Size 10%/6"/8" Detector Efficiency 0.003 0.002 0.003
DCGL. japmrascme) 240,800 Pl Arns try Dateotor s cme} 2432 1459 1946
iyl 11 Field BKG 496/17 6/296.7
Routine Survey X Field MDCR tcpm 79.B/17.4/69.3
QA Survey Nominal MDC wpmiwemn 13177/333/16192
Survey Measurement Results 10" PIPE 5" FIPE ¥ PIPE
Total Number of Survey Measurements 30 13 10
Number of Measurements >MDC 3 10 3
Number of Measurements Above 50% DCGL 0 0 o]
Numnber of Measurements Above DCGL 0 0 0
Mean 0.029 0.002 0.0686
Median 0.022 0.002 0.054
Standard Deviation 0.019 0.001 0.039
taximum D084 0.003 0.150
Minitmum 0.013 0.001 0.030
ROSENHAGEN
Survey Technician(s}
Survey Unit Classification 1
TBD 06-004 Piping Group 2
SR-13 Radionuclide Distribution Sample £P 21
Measured Nuclide CoB0
Area Factor/EMC Used No
Pass/Fail FSS Pass
MREM/YR Contribution <1
COMMENTS:

ACTIVITY VALUES NOT BACKGRCUND CORRECTED.

Survey measurements on 6" pipe were conducted in Hole A (measurements 1 & 2), Hole B {measurements 3-7) and

Hole C {measurements 8-13). Actess was denied to the remaining piping due to a pipe weld obstructing the path of the
survey sled. However, since activity levels both upstream and downstream of the obstruction were significantly less than the
DCGL it can be concluded that the activity ievels in the inaccessible section of the embedded piping is also significantly

less than the DCGH.. Therefore, it can be concluded that the dose te the public from the inaccessibie section of embecdded

piping is also Jess than 1 mrem per year.

RP Engineer | Date

Pl Rd X E-¢-27

6612007




EP 1.36

10" Pipe
TBD 06-004 Group 2
%
|-
E Co-80 activi Co-60 activi Cs-137 activi Eu-152 actlvi Eu-154 activity | Nb-84 activity | Ag-108m activity
$ |gcPM NCPM | om dpm)ty (dpmi1 ODcth'y',l (dpmH oOcmg (dpm# uocmg (dpm/100cm2) | (dpm/100cm2) gpmn oocmz) | UNitY
:
1 667 867 222,333 9,142 4,745 ~ 76 54 4 265 | 0.040
2! 377 377 125,667 5,167 2,682 43 30 3 150 § 0.022
31 336 336 112,000 4,605 2,390 38 27 2 134 10.020
4| 298 298 99,333 4,084 2,120 34 24 2 118 10.018
5 410 410 136,667 5,620 2,917 47 33 3 163 ] 0.024
6| 383 383 127,667 5,249 2,724 44 KY| 3 152 1 0.023
7| 342 342 114,000 4,688 2,433 39 28 2 136 ] 0.020]
8| 493 493 164,333 6,757 3,507 56 40 3 196 1 0.029
gl 320 320 106,667 4,386 2,276 36 26 2 127 10.019
10| 327 327 109,000 4,482 2,326 37 26 2 130 10.019
1" 301 301 100,333 4,126 2,141 34 24 2 120 10.018
12| 3356 335 111,867 4,592 2,383 38 27 2 133 | 0.020
13] 432 432 144,000 5,921 3,073 49 35 3 172 1 0.026
14, 366 366 122,000 5,016 2,604 42 30 2 145 10.022
15! 483 483 161,000 6,620 3,436 55 39 3 192 §0.02%
16| 460 460 153,333 6,305 3,272 52 37 3 183 10.027
17| 399 399 133,000 5,469 2,838 45 32 3 159 | 0.024
18| 297 297 99,000 4,071 2,113 34 24 2 118 10.018
19| 269 269 89,667 3,687 1,914 31 22 2 107 ] 0.016
20 224 224 74,667 3,070 1,593 25 18 2 89 10.013
21 274 274 91,333 3,755 1,849 31 22 2 109 ] 0.016
221 290 290 96,667 3,975 2,063 33 23 2 115 ] 0.017
231 372 372 124,000 5,099 2,646 42 30 2 148 ] 0.022
24| 311 311 103,667 4,263 2,212 35 25 2 124 10.018
25| 398 398 132,667 5,455 2,831 45 32 3 158 | 0.024
26| 810 810 270,000 11,102 5,762 92 €6 5 322 10.048
27| 764 764 254,667 10,471 5,435 87 62 5 304 10.045
28| 1415 1415 471,667 19,394 10,066 161 114 10 562 10.084
280 1331 1331 443 667 18,243 9,468 151 108 9 52910.079
30| 12086 1205 401,667 16,516 8,572 137 97 8 479 10.072

Tof2



EP 1.36

10" Pipe
TBD 06-004 Group 2

»

|5

E Co-60 activity | Co-60 activty | Cs-137 activity | Eu-162 activity | Eu-154 activity | No-84 activity | Ag-108m activity |\ .,

£ |8GPM| NCPM | onidpm) | (dpmi00cm2) | (dpm100cm2) | (dpmit00cm2) | (dpmi100cm2) | (dpmi00cm2) | {dpmy100cm?)

e

2
[MEAN 0.029
{MEDIAN 0.022
|STD DEV 0.019
IMax 0.084
[miN 0.013

20of2



EP 1.36

6" Pipe
TBD 06-004 Group 2
%
E Co60 Co-60 Cs-137 Eu-152 Eu-154 Nb-84 | Ag-108m
activity activity activity actlvity activity activity
£ gopm | nepm | actey  |(@pmitogcm|(dpmi100cm  (@pmitaoem (dpmit0ocm (dpmitodcm| dpmitevcm) UMY
@ P 2) 2) 2) 2) 2) 2)
2
1 19 19| 9,500 651 338 ~ 5 4 0 19 0.003
2 23 23] 11,500 788 409 7 5 0 23 0.003
3 13 13 6,500 446 231 4 3 0 13 0.002
4 14 14 7,000 480 249 4 3 0 14 0.002
5 13 13 6,500 446 231 4 3 0 13 0,0%
6 17 17 8,500 583 302 5 3 H 17 0.003
7 19 19 9,500 651 338 5 4 0 19 0.003
8 9 g9 4,500 308 160 3 2 0 9 0.001
9 14 14 7,000 480 249 4 3 0 14 0.0%
10 11 11 5,500 377 156 3 2 0 1 0.002
11 8 8 4.000 274 142 2 2 0 8 0.001
12 10 10 5,000 343 178 3 2 0 10 0.001
13 8 8 4,000 274 142 2 2 0 8 3.001
MEAN | 0.002
MEDIAN 0.002
STD DEV 0.001
MAX 0.003
MIN | 0.001

10of1



EP 1.36

8" Pipe

TBD 06-004 Group 2

®
g Cos0 Co-60 Cs437 | Eu452 | Eu-154 Nb-94 | Ag-108m
activi a activi activi activi ac
S gcpm | ncpm “:;'l":" ) (dpnﬂ10:)ycm (dpmcm (dpmi1 20em (dpmit o0em (dpml10“:cm (dpn:lvl:)ycm Unity
e pm 2) 2) 2) 2) 2) 2)
£ M
1 1260 1260 420,000 21,583 11,201 179 127 11 626 0.094
2 913 913| 304,333 15,639 8,117 130 92 8 454 - 0.068
3 519 519| 173,000 8,890 4614 74 52 4 258 0.039
4 508 508| 169,333 8,702 4,516 72 51 4 252 0.038
5 400 400( 133,333 6,852 3,556 57 40 3 199 0.030
5 410 410] 136,667 7,023 3,645 58 41 3 204 0.030
7 530 530] 176,667 9,078 4712 75 54 4 263 0.039
8 940 940, 313,333 16,101 8,357 134 85 8 467 0.070
] 2024 2024| 674667 34,669 17,993 288 205 17 1,005 0.150
10 1347 1347 449,000 23,073 11,975 192 136 11 669 0.100
MEAN 0.066
MEDIAN 0.054
STD DEV 0.039
[MAX 0.150
(I 0.030

1 of 1
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| Pipe Interior Radiological Survey Form

Date: [Z~7~©O3 _  Time: /. 3Q5 _

Building: _ Rx ZALo e Elevation: —Z2 ,s"" Access Point Area: TR cEn/CH
System: (CAWAL E/g &“Ee’;,d Pipe Diameter: /o7 Pipe ID # / 2 C,
Type of Survey Investigation Characterization gEinal Survep Other V

Sled Size /0 inch 2

Detector: &3 /it ron _ Detector ID#: ALE? K- /11
Cal Date: Jr—r7~05" : Cal Due Date: Y706

Instrument: __ 2 35D~ Instrument ID #: 2O03%ES

CalDate:  // 7 -85 Cal Due Date: 7206

- Prom the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value L/ 4 G cpm - :
MDCR.stanc 7 9 Y l cpm . | . | . e,@-u %0«{ d@{-trmun.ajﬂ‘&”’\
Efficiency Factor for Pipe Diameter _ 0 DO3 (taken from detector e-a-kbfat-mn-eeﬁtﬁcatc)'
MDCisic /31 7’7 dpm/1000m2 |
Is the MDClage acceptable? No (if no, adjust sample count time and recalculate WC&uﬁc)
- Comments: b&mw«— Ceutd rrer REAcy %'pmg,b TR EL

Gmﬁ/e 7 f‘"

P

Pipe Interior Radiological Survey -

Radiological Survey Commenced: Date: / 2~ 7-05"  Time: /305"

Position | Feet into Pipe Count Time Gross Counts | - Gross Net

4 | from Opening (min) cpm cpm | 4pm/100cm
] | I kT b7 | 7/ na.
2 2. U 277 377 | — 49
3 32 ! 320 | 33l — 1l . |
4 q 1 a8 278 —19%
5 5 - gre /0 -
6 o | 382 B ~ /13
7 7 [ 2% 3z [ 5o
8 4 1 4932 93 ~3
9 9 | | R2zU 370 —~[76
10 O I 327 329 ~1l9q

Package Page 1 of _9_'

REFERENCE COPY

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

Position | Feet into Pipe Count Time Gross Counts | Gross Net dpm/100cm?
# from Opening |~ (min) cpm cpm P A
[ ¥ n 30l 36/ ~1T5 nia.
12 (2 { 235 335 ~llel
% £> \ 732~ Y32 — LY
1y [y ! 26l YT ~ /32
bS L$~ | 7% Jg3 — 713
L& A | H 6O L0 -3
17 1 7 Bl 249 39 -9 1
[y L& ! 297 297 -)99
L7 L4 L =7 267 ~ 227
20 20 - 1 224 23 Ny
AN 2. | 274 224 ~22.2-

22 2.2 \ 2 q0 290 ~Jol

23 23 \ 372 372 rri
2y 2.4 ! 21U &l et TS
& 2.5 I 294 398 ~ 97

26 b \ E510 ¥/ 1Y
2.7 21 { Zxi 706y 2d
24 2% \ (%15 JYIS 7]9
2.4 z4 { [ 23] 1371 F3S ,
20 ZO 1 [eos™ L 20 209 W
Mo
\\
\
\
T~
\
, TN .
-
o~
- — — C ~
T~
. S~
o~
\-
\

BEAMAICES ING.

REFERENCE COPY
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Pipe Interior Radiological Survey Form

Date: /7 >3 05 Time: . /{30 |
Building: N Q%&W Elevation: __ ~ 25 Access Point Area: Zﬁ MEL £
System:  ¢AwAL £ Dagjd  Pipe Diameter: o PipeD# (e3¢ # A C

Type of Survey . Investigation Characterization " Other /

Sled Size 73 inch

. Detector: ;/"2,}_;_.1,,,9 <) j/ rMez/ ‘Detccto; ID #: L LNS ] - 07
Cal Date: 20 “ D —o5 . Cal Due Date: 26~ Dee ~2k
Instrument: 2350 ~) ' . Instrument ID #: 1347258
Cal Date: 20-DEe~0S ~ Cal Due Date: . 2.5 = bLe — O b

From-the Daily Pipe Survey Detector Conttd] Foriti for the Sélected Detector
Background Value /2-b  cpm :
MDCR tasic /2-4  opm | | officloncy dokermination
Efficiency Factot for Pipe Diameter #-0 02— (taken from detectora@ﬁb;aﬁealefﬁﬁtzm‘)r’
MDCaatic 333 dpn/100cm? | _ |
Is the MDCyuric acceptable? "No (if no, adjust sample count time and recaleulate MDCR, )

Comments: -7?5!_'7‘:'9"‘1'-’ [ &2~ /5 //—vz,g /{2 /-3l

 TRwrosS A rupu F s pos B /34

. Vi
Dsicind o T 2S4S Hue £ [T 2T AN s
A R ppuH oty %o GFr o Upipe (N T Hecs ; -smfe'—x,'—g-.\»\é
Pipe Interior Radiological Survey STepeineg Ses D
Radiological Survey Commenced: Date: /2 -£3 25 Time: s /36
Position | Feet into Pl.ipe Cou‘nt’Time Gross Counts Gross Net dpmy/100cm?
# from Opening (min) cpm cpm
1 /T R 9 /9 nla | Nle
2 . 7S A o 3 23 :
3 ro— | o Nlo—] Nl
4 L5 [ 12 /3
5 2 / %4 7Y
6 7 ’ /) 3
7 oy ! 17 (7.
8 AT ( /9 Vi
9 wlo— | Nlo plo— 1/ O
10 \Ifr { 7 7 : L

Package Page 1 of __é‘_-
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R A2T 085

L}

Pipe Interibr Radiological Survey Form (Continuation Form) /. 26 /?f; c2 O Lomriisuntrod

Position | Feet into Pipe Count Time

. Gross Net 7 2
# from Opening (mimn) Gross Counts cpm cpm dpm/100cm
/1 P [ tY /9 Nl Nia_
/B S5 i /! 1 \
(3 | & ! o e N
N
N
AN
BN
~
N B
N
\\
INC
AN
\
N\
N
AN
\\ |
TP
' N
(I
AN
— AN
N
~N
AN
AN
AN
AN
N
~
<
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" Pipe Interior Radiological Survey Form

Date: /78 0 Lo Time: oS5y |

Building: “/25dAz7e7—  Elevationn  + 235 Access Point Area:, —2 7 7REMC
System: g £ Z _)g e ‘.J Pipe Diameter: 7" - ‘Pipe ID # S Zl

Typeof Survey Investigation ~ °  Characterization ( FimalSurvey > Ofher o

Sled Size N ot inch CL | '

Detector: 736 AP RS / & 3 Detector ID #: 4 5-6&. = o8

Cal Date: /'7" ﬂW’"éj Cal Due Date: ‘ |77 ~Lev 0O,
Instrument: 2350~/ Instrument ID #: A23Y ¥F

Cal Date: (72~ HFov—oF “Cal Due Date: (7~ Mov 0 6

Fromrthe Daily Pipe Survey Detector Control Form for the Selected Detector’

Background Value 345 7  copm '

MDCRetic éﬁz P ' ' . e/motm e 0'2’{-0 m:n/uL' en
Efficiency Factor for Pipe Diameter 0 » o003 (taken from detectore&i-braﬁﬁﬂ-:ler%ﬁﬂ/
MDCase /b1 92 dpr/100em?

Is the MDCyug. acceptable? No

ﬁ‘ﬂﬂ‘fﬁ AT Sydugy

(if no, adjust sampls count time and recalculate MDCR g )

- Comments:

ya
ISP T/aﬂmﬂ)c-?t‘ .

Pipe Interior Radiological Survey
Radiological Survey Commenced: Date:_ //©~ @ L Time: & § ‘5

| Position | Feet into Pipe Count Time Gross Net ' 2
4 | from Openiig (min) | GrossCovats | cpm dpr/100cm™
1 37 [ Al | /Feo| Nio nNila_
2 32 / _7r3 7/3 |
3 33 / 5/9 579 )
4 3y - - So¥ sof
5 .35 ! o Akl /06
6 3¢ ) {10 “#/0
7 37 l 530 536
8 3y 1 P40 P/
9 39 ! DoAY ROY
10 v/0 ! /37 /3%7 \ -V

b e -
BERAVICES INC.

REFERENCE COPY

Package Page 1 of _/
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DQA Check Sheet

Design # EP 1.36 Revision # Original

Survey Unit # EP 1.36

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 DCGLy ?

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 additionat
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 o assist in analyzing the data?

Data Analysis

Are all sample measurements below the DCGLw (Class 1 & 2), or 0.5 DCGLw (Class 3)7

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
elevaled area < DCGLemc {Class 1), < DCGLw {Class 2), or <0.5 DCGLw (Class 3)7?

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:

F$S/Characterization Engineer (print/sign) p 2 / ¢ /? an 0/1

Date

4-¢-07

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

/_?/94/%,4/

Date

&l7/s

Page 1 of 1

Form
CS-09/2
Rev 0




SECTION 7
ATTACHMENT 4
1 DISC



	Is the instrumentation MDC for structure static measurements below the DCGLw for Class 1 and
	Are all sample measurements below the DCGLw (Class 1 8 Z or 0.5 DCGLw (Class 3)?

