Survey Unit Release Record

Design #

EP-RD-1 Revision # Original Page 1 of 3

Survey Unit #(s)

RD-1

Description

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

2) EP RD-1 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 RD-1 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.
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Survey Unit: RD-1

1.0

2.0

30

4.0

5.0

History/Description

1.1 The subject pipe system is a 4™ service ring return line located on the -27°
el. of the Rx building.

1.2 EP RD-1 consists of 4” diameter piping that is approximately 17 feet in
length.

Survey Design Information

2.1 EP RD-1 was surveyed IAW Procedure #BSI/LVS-002.

2.2 100% of the 4~ ID pipe was accessible for survey. The accessible 47 1D
pipe was surveyed by static measurement at one foot increments, for a
total of 17 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 16.539 ¢em? (1.7 m?)
for the entire length of (approximately 17°) 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

5l 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 RD-1 passes FSS.

5.4 Background was not subtracted from the survey measurements.

5.5 Three (3) of the seventeen (17) measurements performed were found to
have unitized values exceeding the 1 mrem/yr DCGL. Two of these
measurements were contiguous sections of piping, as such they were
averaged and evaluated as per Table 3-6 of the PBRF FSSP. The elevated
data were evaluated against the Elevated Measurement Comparison
(EMC) and Elevated Measurement Test (EMT) criteria in accordance with
the guidance in PBRF FSSP and procedure CS-09. The calculated EMT
result was determined to be less than one, indicating that the survey unit
passed the test.




FSS Design # EP RD-1 Revision # Original Page 3 of 3

Survey Unit: RD-1

6.0

7.0

5.6  Statistical Summary Table

Statistical Parameter P?pe
Total Number of Survey Measurements 17
Number of Measurements >MDC 17
Number of Measurements Above 50% of DCGL 8
Number of Measurements Above DCGL 3
Mean 0.5424
o Median 0.3617
B Standard Deviation 0.3704
Maximum 1.2170
Minimum 0.1 104_4

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
RD-1 to be less than | mrem/yr. The dose contribution is estimated to be
0.542 mrem/yr based on the average of the actual gross counts measured.

Attachments

Attachment | — BSI EP/BP Survey Report

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

Attachment 4 —Disc containing RR for EP RD-1 & Spreadsheet
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Babeock

BSI EP/BP SURVEY REPORT

Pipe ID EPRD-1 | Survey Location | PPH Resin Pit-5'el.
Survey Date 13-Jun-06 23501 # 203488
Survey Time 08:14 Detector-Sled # | 44-150 2383659/101

Pipe Size 4" |* Detector Efficiency 0.0002
I — YT E+05 Piow Areh Incorperated by Catactor Eficiency i tm) 973 -
. | 17 Field BKG (o 127
Routine Survey X 'i Field MDCR ispm 153
! i
QA Survey 5 Nominal MDC (spmoecs2: l 4,049
Survey Measurement Resulls -
Total Number of Survey Measurements | 17
Number of Measurements >MDC | 17 -
Number of Measurements AEqve 50% DCGL i g i
= Number of Measurements Above DCGL 3
: Mean . 9,5424
Median 0.3617
Standard Deviation 0.3704
Maximum 1.2170
Minimum 0.1104
STOCK
Survey Technician(s) =
b o S ”
Survey Unit Classification 1
TBD 08-004 Piping Group 1
SR-13 Radionuclide Distribution Sample EP 3.7
Measured Nuclide Co-60
Area Factor/EMC Used AL YE_S
Pass/Fall FSS 7 Pass
MREM/YR Contribution <1
COMMENTS:
ACTIVITY VALUES NCT BACKGROUND CORRECTED
RP Engineer | Date Z) c//) /‘j '// /{ B ) _0 7

TITI00T




EP RD-1

4" Pipe
TBD 06-004 Group 1
-
|
E Co-60 activity ~ Co-80 activity | Cs-137 activity | Eu-152 activity | Eu-164 activity | Nb-94 activity | Ag-108rm activity Uni
£ [ 9CPM| NCPM | Cyoiadpm)  (dpmi100cm2) | (dpmi100cm2) | (dpmi100cm2) - (dpmi100cm2) | (dpmit00cm2) |  (dpmi100cm2) nity
3 :
3 .
= , :
] 3| 3 180,000 18502 | 783 |  17,551| 4666 | 540  128] 0.110
2 470 47| 235000  24155| 957 | 22914 6,091 | 705 168 | 0.144
3 59 50| 205000 30322 1202 28764 vear 885 21| 0481]
4 81 81, 405000 | 41620 1650 39,490 10488 | 1215 200| 0.248
5 91 91 455000 | 46,768 1,854 44365 | 11794 | 1,385 | 326 0279
8 92|  92[ 460,000  ~ 47282| 1874 | 44852 11924 1380  329] 0.282
7l 87 87] 435000  44713| 1772 42415 11276  1305| 312| 0.267
8 102 1021 510000  52422|  2078| 49728 13220 1580  365| 0313
9 118 118 590,000 |  60645' 2404 57528 15203 | 1,770 423 0.362]
10/ 335 335 1,675,000 172170 ] 6,824 163,321 | 43417 | 5024 1,200 1.027
11) 199 ~ 199| ©95000 102274 | 4054,  97.018| 25791 | 284 713] 0610
12/ 266/  266| 1,330,000 136,708 _ 5413 120682 | < 34475 3980| = 953| 0815
13 278 278 1,390,000 142875 | 5663 | 135532 36030 | 4,169 996 | 0.852
14 383 383" 1,915 006_'__@;8_39 N _—?_302’ 186,722 | 40638 | = 5744 1372 1.174
15| 397 397 1085000 | 204034' 8087 1063546 51453 | 5954 | 1422 1.217
16| 263] 263 1,315,000 135186 5357 128218 34,086 | 3944 42| 0.806
17| 174  174| 870,000 89,425 | T 2810 623 | 0.533
- - | MEAN 0.542
) - B ___|_ MEDIAN ~ 0.352]
L. B B STDDEV | 0.370
MAX T 1.217
= R = NS | o110

10f1



Elpvitee Mewirsueemt Lompanson

EF RO
%
i
=2 b Eu-152 Fu-tid bt Ap-108m .
E Elevated Area Elevated Area mqw EMe EMT
5 Mean (Unity) Area Factor EMC e BMC ez i unity [ Unhy
£
1 £110
2 0144
3 o151
4 0248
: 0272
8 0282
7 0287
B 0213
] 0222
10 t.027 59
. 0810
12 D815
1 G.B57
14
1198 3000 0.2603
15
18 0,808
17 0533
0364 | 077
emc | EMT
TOWEMT iy | unity
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' BSI/LVSPipeCrawler-002

Revision 4
Pipe Interior Radiological Survey Form
Date: 6/13/00 : Time: 0% 14
Pipe ID#: K D -/ Pipe Diameter: 4" Access Point Area: Ragy/ P
Building: Resw PT Elevation: e System:
Type of Survey Investigation Characterization Final Survey 2 ; Other &~
Gross Co60 ___ .~ Cs
Detector ID# 7 Sled TD# $4787 233569 7 107
Detector Cal Date: 3/5/0& - Detector Cal Due Date: 3/,5 /d T .
Instrument: b % 1 bt Instrument ID #: 20345
—Instrument Cal Date: TN —Instrument Cal Due Date: 10/ /55 R
7 7 7 ’
From the Daily Pipe Survey Detector Control Form for the Selected Detector
Background Value /2.7 cpm
MDCRatatic o K cpm
Efficiency Factor for Pipe Diameter ~ 0-000 Z~ (from detector efficiency determination)
MDCstaﬁc : LID 4 4 d [ D 0 sz
Is the MDCgusc acceptable? Ye No (if no, adjust sample count time and recalculate MDCR guic)
Comments: Iwirpe  SvopVEY EP3-Y CombLrTe
Technician Signature ; %C j
> e
Pipe Interior Radiological Survey
Position | Feetinto P%pe Countl Time Gross Counts Gross Net E dpm/100cm?
# from Opening (min) cpm cpm g
1 / i 36 3¢ Nia | Ne-
2 z / . 47 47 R
3 3 59 59 ]
4 ¢ g 5
5 < 91 9( @
6 6 72 12 | -
7 2 %7 %2 | |
8 1 L02 (02 |
9 9 ¥ 7k 3
10 /0 K\i | 335 335 _ _ p
Package Page 1 ofE_
CPrts Attachment 3, Page 1
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BSIVLVSPipeCrawler-002
Revision 4

Pipe Interior Radiological Survey Form (Continuation Form)

Date: 49//3/06

Pipe ID#: Bl ] Pipe Diameter: e a3 Access Point Area: Zzgq) A7

Building: izgr”{ AT Elevation: e System: ’

PGS;:IOH E‘i?ttlu(;t}z:z}g; C(Jl(l]n;i;]l")lme Gross Counts (-cl:)cx)]is (i})ifl dpm/100cm’
1l T - 199 197 nia~ A
B S /2 / e 26 ]
S 13 / 278 2795

14 L 323 383

5 s e 29 7

e L6 265 263 |

17 (7 L /24 .

1% T4 v/ N/ &

19 19 VA /# /

| |
- | P
B ] ra
/
s y WA
_ e
_ | A
] ‘ 2| :
/ .
i e
Pt
N <
o [
) :
=
/
S Vsl
L | -
] !
/
e
"
2]

//

P
Package Page 2 of _-z
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DQA Check Sheet

Design # EP RD-1 Revision # Original J

Survey Unit # EP RD-1

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, 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 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 < DCGLguc (Class 1), < DCGLw (Ciass 2), or <0.5 DCGLy (Class 3)?

4.

Is the result of the Elevated Measurements Test < 1.0?

x| x| x

5

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

C

omments: 32&96-( do =eedio~ S5-5 of dhe clanse seaprdl Apaccadn Ve 6,,_.

Date

U -2-07

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

FSS/Characterization Engineer (printsign) | /) ; /e R .. /ﬂ:yg ) // H,M/éjz

Dats

/;’/7&/ a7

Page 1 of 1
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