
National Aeronautics and 
Space Administration 

John H. Glenn Research Center 
Lewis Field 
Plum Brook Station 
Sandusky, OH 44870 

Reply to Attn of: QD 
September 1 1,2007 

U.S. NRC Region I11 
Mr. William G. Snell, RIII/DNMS/DB 
2443 Warrenville Road 
Suite 2 10 
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-Rx 126 
Survey Unit Release Record EP-1.395 
Survey Unit Release Record EP- 1.2 1 
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- 1.4 1-2” 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-I .42-2.5” INST 
Survey Unit Release Record EP- 1.72 
Survey Unit Release Record EP- 1.42A-6 
Survey Unit Release Record EP-Rx 1 13 
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 zoo? 



2 
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, 

Keith M. Peecook 
Decommissioning Program Manager 



0 COPY 

Design # 

Survey Unit #(s) 

Description 

I 

Survey Unit Release Record 
- ~ ~- ~- 

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

1.43A-6 

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)-l3 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. 

I 

I Date: Approval Signatures 

I 1 I Y  - I’ 



FSS Design # EP 1.43A-6 Revision # Original 

1 .o 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

HistoqdDescription 

1.1  

1.2 

Survey Design Information 

2.1 

2.2 

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. 

EP 1.43A-6 was surveyed IAW Procedure #BSL/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 cm2 for each foot of piping, 
corresponding to a total 6" ID piping surface area of 23,349 cm2 (2.3 m2) 
for the entire length of (16') of 6" piping.. 

2.3 

Survey Unit Measurement LocationsData 
3.1 Pipe interior radiological survey forms are provided in Attachment 2 of 

this release record. 

Survey Unit Investigationshtesults 

4.1 None 
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 
mredyr 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. 

5.3 

5.4 



1 FSS Design # EP 1.43A-6 I Revision # Original 1 ~ a g e 3 o f 3  I 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

Mean 

I Survey Unit: 1.43A-6 I 

16 

0 

0 

0.061 9 

5.5 Statistical Summary Table 

6" 

Pipe Statistical Parameter 
I 

Total Number of Survey Measurements 1 16 

I Median 10.0582 I 
I Standard Deviation I 0.0228 I 
I Maximum I 0.1104 I 
I Minimum I 0.0225 I 

6.0 

7.0 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr  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 mredyr. The dose contribution is estimated to 
be 0.062 mredyr 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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lik& b L P , _ ' S  Z L  
BSI EP/BP SURVEY REPORT 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Survey Location -27' Trench 

16 
16 
0 
0 

I I I 

DetectorSled# Suwey ~ Time 1 :G? 1 1  1 lMGl  o,oi LVS-lI101 ~ 

Pipe Size Detector Efficiency 

9.2 I Field WDCR ~cpn) x I t  Routine Survey I 

I 0.061 9 Mean 
Median 0.0582 

Standard Deviation I 0.0228 
Maximum 0.1104 

I 0.0225 Minimum 
STOCK 

Survey Technician@) 

:OMMENTS: 
CTNITY VALUES NOT BACKGROUND CORRECTED 

RP Engineer I Date 



EP 1.43A-6 
6" Pipe 

TBD 06-004 Group 1 

Cs-137 activity 
(dpm/100cm2) 

21 7 
149 
299 
339 
326 
394 

-~ 

- 

BcPm 

- 
16 
11 
22 
25 
24 
29 
27 
42 
34 
40 
38 
35 
54 
19 
28 
41 

__- 

Eu-152 activity 
(dpml100cm2) 

5,200 
3,575 
7,150 
8,125 
7,800 
9.425 

Co60 activity C080 activity 
ncpml I (total dpm) 1 (dpml100cmZ) 

80.000 5.482 
11 
22 

___ 
- - I -  - , - I  ~ 

55,000 I - 3,769 
110.000 I 7.538 

25 
24 
29 
27 
42 
34 
40 
38 
35 

125:OOO 8,566 
120,000 8,223 
145,000 9,936 
135,000 9,251 
210,000 14,390 
170,000 11,649 
200,000 13,705 
190,000 13,020 
175.000 11.992 

205.000 14.048 

-~ 

367 
570 

-r 

- .  
8,775 

13.651 
462 
543 
516 
475 
733 
258 

11 io51 
13,001 
12,351 
11,376 
17,551 
6,175 

~~ 

54 
19 

1 

-.- - - 

270,000 18,502 
95.000 6.51 0 

Eu-154 activlty 
(dpmll OOcm2) 

1,382 
950 

1,901 
2,160 
2,074 
2,506 
2,333 
3,629 
2,938 
3,456 
3,283 
3.024 
4,666 
1,642 
2.419 ~ 

3,543 

Nb-94 activity 
(dpdl00cmZ) 

160 
110 . . _  

220 
250 
240 
290 
270 
420 
340 
400 
380 
350 
540 

- 

190 
280 
41 0 

Ag-lO8m activity 
(dpmll OOcm2) 

38 - 
26 
53 
60 
57 
69 
64 

- 

100 
81 
96 
91 
84 

129 
45 
67 - 
98 

MEAN 
MEDIAN ~ 

3TD DEV 
MAX 
WIN 

- 
Unity 

- 
0.032 
0.022 
0.04: 
0.051 
0.04s 
0.056 
0.05f 
0.OM 
0.06: 
0.084 
0.07€ 
0.071 
0.llC 
0.03: 
0.057 
0.084 

0.062 
0.0% 
0.022 
0.1 1( 
0.02; 

- 

- 

l o f l  
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BSL'LVSPipeCrawler-002 
Revision 5 

Pipe Interior Radiological Survey Form 

7!3!0 7 Time: 0 9 3  2 
1.4-3 A- Pipe Diameter: 6 I' Access Point Area: mE N q f  

System: 
\/ 

- 2 7 '  % Elevation: 

Date: 
Pipe ID#: 

, Building: 

Type of Survey Investigation Characterization Final Survey f i  Other r, 
Gross C06O r /  c s  

m 4  I Lvs I I l o  
Detector Cal Date: / / r i / 8 7  Detector Cal Due Date: / / ( I  L5- 

Instrument: k356- f Instrument ID #: I *os P 
Instrument Cal Date: I I O  Instrument Cal Due Date: 4 / # I  10% 

Detector ID# / Sled ID# - 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
- Background Value 3 , z  cpm 

MDCRstatx 9 ,  3 cpm 
Efficiency Factor for Pipe Diameter 
mcstatlc 3143 d p d  \ D Q  cm2 
Is the MDCSnhc acceptable? @ NO (ifno, adjust sample count time and recalculate MDCkQm) 

0- 0 O o z  (from detector efficiency determination) 

Comments: r,vtiI++/- F ? 3 - 4  Low? LE/E 

A 

Technician Signature 

Pipe Interior Radiological Survey 

REFERENCECOPY 0 
n 

Package Page 1 of & 

Attachment 3, Page 1 



I 

- 
Position Feet into Pipe Count Time 

# from Opening (min) 
r l  sx 
I t  5 4  I 

I 

d p d l  00cm2 Gross Counts Gross Net 
cpm cpm 

3 9  3 %  lf2, I &  
35 3Y I 

BSYLVSPipeCrawler-002 
Revision 5 

Pipe Interior Radiological Survey Form (Continuation Form) 

I f  

1.4 3 Pipe Diameter: 0 Access Point Area: ptxJcit 
Date: 7[3!? 

Pipe ID#: 
Building: p Elevation: c System: 

- 
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DQA Check Sheet 

Design # 1 EP 1.43A-6 1 Revision # 1 Original I 
~ 

Survey Unit # EP 1.43A-6 

Preliminary Data Review' 

Yes No N/A Answers to the following questions should be fully documented in the Survey Unit 
Release Record 

1. Have surveys been performed in accordance with survey instructions in the Survey Design? 1 x 1  I 
I 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? I I x  
~ ~ 

3. 

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

Is the instrumentation MDC for embeddedlburied piping static measurements below the DCGLw ? X - 
X 

~ 

5. Was the instrumentation MDC for volumetric measurements and smear analysis 10% DCGLW 7 X 

6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 
used to perform the survep 

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

8. Were 'Special Methods" for data collection properly applied for the survey unit under review? 1 x 1  I 
9. Isthe data set comprised of qualified measurement results collected in accordance with the survey 

desian. which accurately reflects the radiohical status of the facilitv? 
~ ~ ~~ ~ ~ ~ ~ ~~ 

Graphical Data Review 

1. Has a posting plot been created? X 

2. 

3. 

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

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

X 

X 

Data Analysis 

1. Are all sample measurements below the DCGLw (Class 1 CL 2), or 0.5 DCGLw (Class 3)? 1 x 1  I 
2. Is the mean of the sample data DCGLW? X 

X 3. 

4. Is the result of the Elevated Measurements Test 1 .O? X 

If elevated areas have been identified by scans and/or sampling, is the average activity in each 
elevated area c DCGLEm (Class l), c DCGLw (Class 2), or ~ 0 . 5  DCGLw (Class 3)? 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 1 the critical value? I I I x  
~ 

Comments: 

- 
FSS/Charaderization Engineer (printkign) Date 8-17-07 
FSSl Characterization Manager (printlsign) Date S/Z47 

&- 

Page 1 of 1 
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COPY 

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

Survey Unit #(s) 

Description 

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 I .43A-4 were performed using a scintillation detector 
optimized to measure gamma energies representative of (20-60. Sample #EP 3- 
9 fiom 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. 

cs-09/1 I - 1  



FSS Design # EP 1.43A-4 

1.0 

2.0 

3.0 

4.0 

5.0 

Revision # Original Page 2 of 3 

History/Description 

1.1 

1.2 

Survey Design Information 

2.1 

2.2 

The subject pipe system is a 4" diameter system line. 
EP 1.43A-4 is approximately 48 feet in length, located in the Reactor 
Building on the 27' elevation. 

EP 1.43A-4 was surveyed IAW Procedure #BSI/LVS-002. 

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. 

Surface area for the 4" ID piping is 973 cm2 for each foot of piping, 
corresponding to a total 4" ID piping surface area of 46,698 cm2 (4.7 m2) 
for the entire length of (48') of 4" piping. 

2.3 

Survey Unit Measurement Locations/Data 

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

Survey Unit InvestigationslResults 

4.1 None 
Data Assessment Results 

5.1 

5.2 

Data assessment results are provided in the EPBuried 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 
mredyr 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 @IF), provided in TBD-06-004, 
the survey unit that is constituted by EP 1.43A-4 passes FSS. 
Background was not subtracted from the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 

5.3 

5.4 



5.5 Statistical Summary Table 

I 1 4 "  
Statistical Parameter 

Total Number of Survey Measurements 48 

Number of Measurements >MDC 48 
Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

1 
0 

Mean 0.1416 

Median 0.1161 

Standard Deviation 0.0894 

Maximum 0.5341 
Minimum 0.0507 

6.0 Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr and dose contributions fiom 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 mredyr. The dose contribution is estimated to 
be 0.142 m e d y r  based on the average of the actual gross counts. 

7.0 Attachments 

Attachment 1 - BSI EPBP 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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I 

Pipe ID 

. ' P L  I L L  .̂,. 
BSI EP/BP SURVEY REPORT 

EP 1-4 Sunrey Location -27' Trench 

Survey Date 

Survey Time 

~~ ~ 

28-Few 2350-1 # 203488 

10:25 Detecbr-Sled # lMG1 LVS-1/101 

Pipe size I 4" I 

Number of Measurements Above DCGL 
Mean 

Median 
Standard Deviation 

Detector Efficiency 0.00052 

0 
0.1416 
0.1 161 
0.0894 

Area FactorlEMC Used 
Pass/Fail FSS 

MREMNR Contribution 

Maximum 1 0.5341 
Minimum 0.0507 

ROSENHAGEN 
Survey Technician($) 

No 
Pass 
<l . 

I 

Survey Unit Classification 1 
TED 06M14 Piping Group 1 

SR-13 Radionuclide Distribution Sample! EP 3-9 
Measured Nuclide r m  

k -  1 7 - 0 7  
RP Engineer I Date 



ncpm 
CodO activity 

(total dpm) 
CodO activity 

EP 1.43A-4 
4" Pipe 

TBD 06-004 Group 1 

15,418 

16,604 
16,209 
12,651 
18,976 
22,930 
18,383 
22,337 
29,255 
29,84a 

32,22C 
20,162 
37,557 
69,382 

10,279 

44,080 

-- 

Cs-137 activity 
(dpm/l00cm2) 

61 1 
407 
658 
642 
50 1 

_- 
-- 

752 
909 
729 
885 

- 

1,159 
1,183 
1,747 
1,277 

799 
1,48S 

Eu-162 activtty 
(dpm/lOOcmZ) 

14,626 
9,751 

15,751 
15,376 
12,001 
18,001 
21,751 
17,438 
21,189 
27,751 
28,314 
41,815 
30,564 
19,12€ 
35,627 
65,816 
34,685 
29,431 

._ 

Eu-154 activity 
(dpmllOOCm2) 

3,888 
2,592 
4,187 
4,088 
3,190 
4,785 
5,782 
4,636 
5,633 
7,377 
7,527 

11,116 
8,125 
5,084 
9,471 

17.495 

___. ~ 

~ 

0.1 1: 
0.13 
0.111 
0.13. 
0.17# 
0.17 
0.26 
0.19 
0.12 

- 
__ 
- 
- 
- 
- 
- 
- 

1 of2 



EP 1.43A-4 
4" Pipe 

TBD 06-004 Group 1 

.- 

a 

2 o f 2  
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BSYLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

’ .a Date: p Z - 0  6 Time: / @ S  /zs q L L & 3  c 

Building: p+% Elevation: J 33- System: j2,>* tk”*%.-< 
Pipe ID#: /, q3 A PipeDiameter: Access Point Area: r ~ i f i  ~ r p  n - 5 5 4  .- 

Type of Survey Investigation Characterization Finalsurvey?(- Other ’ / 
Gross C06O { c s  

I O  I Detector ID# / Sled ID# &c+J mw /u5--I I 
Detector Cal Date: D C  - ~ e c  -QS Detector Cal DueDate: 29 - i) e c  

Instrument: 335-0- I Instrument ID #: 9433qfS 

Instrument Cal Date: 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value / f t  4 cpm 

CPm mcRstatlc / 

Efficiency Factor for Pipe Diameter 

I 7 - N Q ~  - O S  Instrument Cal Due Date: /?  - 1 3  c d -0  b 

0 0005A @om detector efficiency determination) 
, mcstatlc I s57 d p d  lm cm2 

Is the;MDCSbac acceptable? , @ No (if no, adjust sample count time and recalculate MDC&,,,,) 

Comments: &q* 7-iXL J-& IQd 

Techcian Signature 

Y Pipe Interior Radiological Survey 

Package Page 1 of 

REFERENCE COPY 
Attachment 3, Page 1 



I 

BSVLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form (Continuation Form) 

Date: I -  29g4.6 9 d b C  
1 - 4 3  Access Point Area: ;?& ,fP L/US-SL , I j L - -  

System: ?,;.I& ~ ~ A - C C ~ L  

Pipe ID#: Pipe Diameter: q’/ 
Building: jR>c Elevation: -2c 

Attachment 3, Page 2 



BSYLVSPipeCrawler-002 
Revision 4 

Position Feet into Pipe Count Time 
# kom Opening (min) 

Pipe Interior Radiological Survey Form (Continuation Form) 

d p d l  OOcrn2 cross Counts Gross Net 
cpm cpm 

J g g ’ d C I  -zre*+-+ c 
Pipe ID#: 1- c/3 Pipe Diameter: Access Point Area: ifl 4 & S S L  ,- 7:. 

Building: 2 Y  Elevation: - >A- System: 2 kb )q5 4$ s, L, 

/ /  
Date: 

Package Page 2 of> 

Attachment 3, Page 2 
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-~ ~ -~~ ~~~ ~~ 

DQA Check Sheet 

Design # EP 1.43A-4 Revision # Original 

Survey Unit # EP 7.43A-4 
I 

Preliminary Data Review' 

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

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? 

yes No 

1. 

2. 

3. 

4. Was the instrumentation MDC for structure Scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 

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

X 

Is the instrumentation MDC for embeddedhuried piping static measurements below the DCGLw ? 

embeddedhuried piping scan measurements below the DCGLw, or, if not, was the need for additional 

X 

X 

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

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

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

5. Were 'Special Methods" for data collection properly applied for the survey unit under review? 

X 

1 x 1  I 

X 9. 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 
~~ ~ ~ ~ ~ 

1. Has a posting plot been created? X 

2. 

3. 

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

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

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

Is the mean of the sample data < DCGLW? 

X 

X 

Data Analysis 

1. 

2. 

X 3. 

4. Is the result of the Elevated Measurements Test 1 .O? X 

5. X 

Comments: 

X 

X 

If elevated areas have been identified by scans and/or sampling, is the average activity in each 
elevated area DCGLEMC (Class l), < DCGLw (Class 2), or e0.5 DCGLw (Class 3)? 

Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 2 the critical value? 

Page 1 of 1 

Form 

Rev 0 
CS-0912 
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Design # 

Survey Unit #(s) 

EP-Rx 205 Revision # Original 

Description 

Page 1 of 3 

I 

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 fiom 
Survey Request (SR)-13 was referenced for this decision. 

4) Survey Instructions for this survey unit are incorporated into and performed 
in amrdance with (IAW) the Babcock Services Incorporated (BSI)/LVS-O02, 
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 
BSEVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

COPY 

Date: Approval Signatures 

FS S/Characterizatio 

Form 
CS-09/1 

Rev 0 



FSS Design # EP Rx 205 

1 .o 

2.0 

3.0 

4.0 

5.0 

Revision # Original Page 2 of 3 

HistoryDescription 

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 
2.2 

EP Rx 205 was surveyed IAW Procedure #BSI/LVS-002. 
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. 
Surface area for the 2.5” ID piping is 608 an2 for each foot of pi ing, 
corresponding to a total 2.5” ID piping surface area of 3,648 em (0.36 m2) 
for the entire length of (6’) of 2.5” piping.. 

2.3 P 

Survey Unit Measurement LOcationslData 

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

Survey Unit InvestigationdResults 
4.1 None 

Data Assessment Results 
5.1 

5.2 

Data assessment results are provided in the EPBuried 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 
m r d y r  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 0, provided in TBD-06-004, 
the survey unit that is constituted by EP Rx 205 passes FSS. 
Background was not subtracted from the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 

5.3 

5 4  



5.5 Statistical Summary Table 

2.5” 
Pipe Statistical Parameter 

I 

Total Number of Survey Measurements 6 

Number of Measurements N D C  6 

0 Number of Measurements Above 5096 of DCGL 

I Number of Measurements Above DCGL 
~ 

Mean 0.108 

Median 0.102 

Standard Deviation 0.027 

I Maximum I 0.157 I 
I Minimum I 0.081 1 

6.0 Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredy-r 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 mredyr. The dose contribution is estimated to 
be 0.108 mredyr based on the average of the actual gross counts 
measured. 

7.0 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 



I 

SECTION 7 
ATTACHlMENT 1 

z PAGE(S) 



L 
I 

BSI EPlBP SURVEY REPORT 

Survey Technician(s) 

COMMENTS: 
ACTIVITY VALUES NOT BACKGROUND CORRECTED 



EP Rx 205 
2.5" Pipe 

TBD 06-004 Group 2 - 
Unity 

- 
0.08' 
0.1% 
0.1 O! 
0.09 

- 
- 
- 

I of 1 
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BSILVSPipeCrawler-002 
Revision 4 

I 1 

Pipe Interior Radiological Survey Form 
Date: 3 - > ' O b  Time: 13 / o  d M @  &w3p 

Building: f i g  Elevation: ;aL- qCrP0 D System: Z d J 7 P W C & 7  L,>*'f. 

Gross C06O J c s  

Detector ID# I Sled ID# qq-ha ZI2701 1 / $ I  

/ ?  ' / J O E :  - c  5 Detector Cal Due Date: j.7 fled-6 L 
Instrument: 3 3 r e -  I Instrument ID #: $@3 S / f f  

d4 r- Pipe ID#: A d  5 Pipe Diameter: 3 ) >  Access Point Area: Jrkt&u bc 

Type of Survey Investigation Characterization Final Survey )( Other J 

Detector Cal Date: 

Instrument Cal Date: / 3 . 4 9 {  - P Instrument CalDueDate: 1 7 -  F ' 9 d ~  0 L 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value qt7 cpm 
MDCRSmi, t " 4  cpm 

Efficiency Factor for Pipe Diameter 0.000 4 (from detector efficiency determination) 

Pipe Interior Radiological Survey 

REFERENCE COPY Attachment 3, Page 1 
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DQA Check Sheet 

Design # EP Rx205 Revision # Original 

Survey Unit# I EP Rx 205 

Yes No Answers to the following questions should be fully documented In the Survey Unit 
Release Record 

Preliminary Data Review. 

N/A 

1. 
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? 

3. 

4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or sdl samples addressed in the survey design? 

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

Is the instrumentation MDC for embeddedburied piping static measurements below the DCGLw ? 

embeddedlburied piping scan measurements below the DCGLw, or, if not, was the need for additional 

5. Was the instrumentation MOC for volumetric measurements and smear analysis < 10% DCGLw ? 

6. Were h e  MOCs and assumptions used to develop them appropriate for the instruments and techniques 
used to mrf0n-n the suwev? 

X 

X 

X 

X 

X 

media being surveyed? 

8. Were 'Special Methods" for data collection properly applied for the survey unit under review? 

X 

X 

I 

X 3. If elevated areas have been identied by scans and/or sampling, is the average activity in each 
elevated area c DCGLw (Class I), < DCGLw (Class 2), or ~ 0 . 5  OCGh (Class 3)? 

1. 

2. 

Has a posting plot been created? 

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

X 

X 

Comments: 

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

v -  

Page 1 of 1 

X 

CS-09/2 FI 

1. 

2. 

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

Is the mean of the sample data * OCGLw? 

X 

X 

4. 

5. 

Is the result of the Elevated Measurements Test 1 .O? 

Is the result of the statistical test (S+ for Sign Test or W for WRS Test) 2 the critical value? 

X 

X 
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Design # EP 1.32 

Survey Unit #(s) 

Revision # Original Page 1 of 3 

Description 

~~~ ~~ 

Survey Unit Release Record 

0 COPY 

Date: Approval Signatures 
I 

Technical Reviewer 
(FSS/Characterization Engineer) 7- 11-0 7 I -  . 
F S S/Characterization Manager 

I I 

CS-09/1 



FSS Design # EP 1.32 

1.0 

2.0 

3.0 

4.0 

5.0 

Revision ## Original Page 2 of 3 

Historykscription 

1.1 EP 1.32 was the Quad D Drain. The subject pipe is the floor drain line 
h m  Quad “D” in the Containment Building to the -25 fi of the Rx 
Building in Pump Room #22. The function of this pipe was to convey 
water fiom two floor drains located in the southeastern most comer 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’. 

1.2 

Survey Design Information 

2.1 
2.2 

EP 1.32 was surveyed IAW Procedure #BSyLVS-002. 
100% of the lo” 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 cm2 for each foot of pi ing, 
corresponding to a total 10” ID piping surface area of 321,024 cm (32.1 
m2) for the entire length of (132’) of 10” piping. 

Surface area for the 6” ID piping is 1,459 cm2 for each foot of piping, 
corresponding to a total 6” ID piping surface area of 20,426 cm2 (2.0 m2) 
for the entire length (14’) of 6” piping. 
Total surface area for both the 10” and 6” piping that constitutes EP 1.32 
is 34.1 m2. 

2.3 P 

2.4 

2.5 

Survey Unit Measurement Locations/Data 

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

Survey Unit InvestigationsResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

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

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



FSS Design # EP 1.32 Revision # Original 

5.3 

5.4 

5.5 

Page 3 of 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. 

Total Number of Survey Measurements 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

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

I 

132 14 

127 12 

0 0 

Statistical Summary Table 

Number of Measurements Above DCGL 

Mean 

Statistical Parameter 

0 0 
0.05 0.002 

~ 

Median 

Standard Deviation 

Maximum 

Minimum 

0.04 0.002 
0.04 0.001 
0.24 0.004 
0.01 0.000 

6.0 

7.0 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr and dose contributions fiom 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 mredyr. 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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l!ii&w SCRVICCS INC 
BSU EWBP SURVEY REPORT 

Pipe ID I 1.32 I I Survey Location I -27 TRENCH 
SurveyDate 
Survey Time 

Pipe Size 
DCGL (dpm1100cm2) 
Plpn Area I m ~  by 

- 
~-S-WWWXJ 2350-1 # 189094 

0845/0834 DetectorSled # LVS 1-1 07 
lo"  Detector Efficiency 0.0001 

2432 Plpe Anr Incorp0nt.d by D.t.ctor 

A & ? M Z * '  Field BKG tern) 17.011 6.6 
240,800 Efficbncy (In cm2) 

Routine Survey ' x  Field MDCR (cpm) 17.22/17.05 
Nominal MDC (dpm1100cm2) 432014320 

Survey Measurement Results 

I 
'COMMENTS: Activity values are not background corrected. 
Measurements #I-8 correspond to positions #87-94 on Survey Form dated 6/30/06 
& measurements #9-14 correspond to positions #I-6 on Survey Form dated 6/29/06. 

RP Engineer I Date 6 - / / - u 7  



EP 1.32 

1 of4 



20f4  



EP 1.32 
TBD 06-004 Group 2 

I I I I I 



EP 1.32 

4of4  



liiikz@ S C P V I C E S  INC 

Pipe ID 
Survey Date 

I 1 ,  

BSI EP/BP SURVEY REPORT 

1.32 Survey Location -27 TRENCH 
w w m - 3 0 - 0 6  2350-1 # 189094 

~~ 

Survey Time 0845/0834 
Pipe Size 6" 

- 

DetectorSled # LVG-? 07 
Detector Efficiency 0.002 

I Total Number of Survev Measurements I 14 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
12 
0 

-~ 

Number of Measurements Above DCGL 
Mean 

0 
0.002 

Area FactorIEMC Used No 

MREMNR Contribution c i  
Pass/Fail FSS Pass 

Median 
Standard Deviation 

r- ~ I 

0.002 
0.001 

~~ ~ 

Activity values are not background corrected. COMMENTS: 
Measurements # I  -8 correspond to positions #87-94 on Survey Form dated 6/30/06 
& measurements #9-14 correspond to positions #I4 on Survey Form dated 6/29/06. r 

RP Engineer I Date B d  7L&Lt?? 6 - / - Q 7  

8/11/2007 



EP 1.32 

l o f l  
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) BSI/LVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

I 
Time: 0534. 

t@ 
D te: L / 3 o , / k  

Pipe ID#: 1. 3 2 Pipe Diameter: IOU* 6 Access Point Area: - 2 7 772 E wtk 
Building: BLbG Elevation: - 2 3 l  System: @ID D Dmw 

Type of Survey Investigation Characterization Final Survey / Other V 
Gross Co60 / cs 

Detector ID# I Sled ID# '&<pow 1 Mi5 I L U S -  1 f 167 
Detector Cal Date: 121 2 0 i o  5 Detector Cal Due Date: 12 / z  6 I /Q L 

Instrument: 2 3 5 0  - 1 Instrument ID #: E 9  09+ 
Instrument Cal Date: 3/1 ,-I 06 Instrument Cal Due Date: 3 f j . r  /-v 

I 

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

Backgroundvalue 16, 6 cpm 
MDCRStatiC I cpm o s O 0 0 O 7 5  

Efficiency Factor:o:;e Diameter d ( f i o m  detector efficiency determination) 
MDCStatIC 43%D* d p d  / O D  cm2 
Is the MDCStahc acceptable? Yes No (if no, adjust sample count time and recalculate MDCF&,,) 

Comments: a .rVt/H?W AJRUEY : ? O L I ~ I O ~ V S  $1 4 'fT6 IS 1 O ' h  ?/PE. 
tQ37 -=9 6 9 4  15 1.5 2A AND 15 6 ED ?tPE 

t' \ *. & z  d * O b z , M b O t 3 3 3  & d o  " p\ee 
a' r 1D atP#* 

I '  ' 
Technician Signature v - 

1 Pipe Interior Radiological Survey 

b Package Page 1 of - 

Attachment 3, Page 1 REFERENCECOPY 
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BSIILVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form (Continuation Form) 

Access Point Area: -27 t p  ElVc u 
System: q u * o  0 //t/ I 

Pipe Diameter: I O  tt 

Date: 6 ( 3 k  6 
Pipe ID#: 
Building: Rc /?Lor* Elevation: u 

SERVICEB INC. 

REFERENCE COPY 0 
W 

Package Page &of 

Attachment 3, Page 2 



Pipe Interior Radiological Survey Form (Continuation Form) 

I 

1 BSULVSPipeCrawler-002 
Revision 4 



I 

) BSYLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form (Continuation Form) 

f Pipe ID#: a32 pipe Diameter: /Q *$ 6 Access Point Area: - 2 7  T E E W  lrlj 
Date: 

Elevation: - 2 7 '  System: 'Evpro D j)/& Building: & I '  5 t 0 6  

Package Page of 

REFERENCECOPY 
Attachment 3, Page 2 
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a 



Date: 
Pipe ID#: 
Building: 

Position Feet into Pipe Count Time Gross counts Gross Net 
from Opening (min) cpm cpm 

1 A+ I : ,  13 
# 

1 nlw 
7 t s  2 

2[L 
4 29 24 

/5 \ 
Z l  

17 1 7  

IG 14 I 

\ 

e 
-- 

- 
5 .( 

7 7 
6. 
9 

a 
9 13 

- 6 b I4 14. 

I7 J7 
13 

V 

1 

d p d l  OOcm2 

n l c  
I 

Pipe Interior Radiological Survey Form 

10 1 6  20 

BSYLVSPipe,Crawler-O02 
Revision 4 

1 

20 

D 
6/29/66 T h e :  084s tl 

040  1.3 2 Pipe Diameter: 6 Ir y~ /a Access Point Area: 

-Qiuuu- Elevation: - 25‘ System: ;v 
.. 
L 

Type of Survey Investigation Characterization Finalsurvey / Other / 
Gross Co60 * /  c s  

io7 Detector ID# / Sled ID# 8 , g g o h ~  M G I  LVS-II 

Detector Cal Date: l 2 / 2 0  /os Detector Cal Due Date: t z/ 201 06 

Instrument: 2 3 5 0 - 1  Instrument ID #: I f f 9  044. 
Instrument Cal Date: 311 I + G  Instrument Cal Due Date: 3 / 1 5 / 0 7  

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 17.0  cpm 

cpm , 0 0 0 0 7 3  
MDcRstatic 1 7 . 2 2 .  
Efficiency Factor for Pipe 9. Diameter &f(fiom c) detector efficiency determination) 

Pipe Interior Radiological Survey 



Pipe Interior Radiological Survey Form (Continuation Form) 

1 

) BSILVSPipeCrawler-002 
Revision 4 

REFERENCECOPY 0 Attachment 3, Page 2 
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1 
BSYLVSPipeCrawler-002 

Revision 4 

Pipe Interior Radiological Survey Form (Continuation Form) 

I f  I f  Date: 6 (2 4 / D  6 
Pipe Diameter: 6 -e /o  Access Point Area: a L ' A ~  D 

S ys tern : D12PInI5 ) 

Pipe ID#: I *  3 2 
Building: L d  Elevation: - 2 5  

Package Page& of __ 4 
REFERENCE COPY 

Attachment 3, Page 2 
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I 

I 

DQACheckSheet 

Design # EP 1.32 Revision # Original 

Survey Unit # EP 1.32 

Preliminary Data R e v h i  
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? 

2. Is the instrumentation MDC for structure sbtic me8surements below the DCGLW for Class 1 and 2 
survey units, or below 0.5 DCGLw for Class 3 survey units? 

3. Is the instrumentation MDC for ernbeddedlburied piping static measurements below the DCGLw ? 

4. Was the instrumentation MOC 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? 

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

’t-T 
3. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 

used to perform the survey? 
7. Were the survey methods used to colled data proper for the types of radiation involved and for the 

media being surveyed? 

B. 

3. 

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

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

Graphical Data Review 

1, Has a posting plot been created? I I I x  
~ 

2. 

3. 

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

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

X 

X 

Data Analysis 

I. 

2. 

X 3. 

4. Is the result of the Elevated Measurements Test 1 .O? X 

5. X 

Comments: 

Are all sample measurements below the XGLw (Class 1 8 2), or 0.5 DCGLw (Class 3)? 

Is the mean of the sample data c DCGLW? 

X 

X 
If elevated areas have been i d e n t i i  by scans andor sampling, is the average activity in each 
elevated area < DCGLw (Class l), DCGLw (Class 21, or (0.5 DCGLw (Class 3)? 

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

Page 1 of 1 



SECTION 7 
ATTACHMENT 4 

1 DISC 



1 

EP-Rx 126 

I 

Revision # Original Page 1 of 3 Design # 

Survey Unit #(s) 

Description 

2) EP RX126 is a Class 1, Group 2 survey unit as per the PBRJ? 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 (TAW) 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 
BSVLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

Date: Approval Signatures 

I d- /Go?  

I 7-9-07 

I I 

cs-o9/1 rl 



FSS Design # EP Rx126 

Survey Unit: Rx126 

Revision # Original Page 2 of 3 

.I 

1.0 

2.0 

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 Rx 126 addressed in this report service ff oor 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. 
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 ~ ~ 1 2 6  is 21’. 

1.2 

Survey Design Information 

2.1 

2.2 

EP -126 was surveyed IAW Procedure #BSI/LVS-O02. 

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. 

Surface area for the 4” ID piping is 972.9 cm2 for each foot of piping, 
corresponding to a total 4” ID piping surface area of 20,430 crn2 (2.0 m2) 
for the entire length of (21’) of 4” piping.. 

2.3 

Survey Unit Measurement Locations/Data 
3.1 Pipe interior radiological survey forms are provided in Attachment 2 of 

this release record. 

Survey Unit InvestigationsResults 

4.1 None 

Data Assessment Results 
5.1 

5.2 

5.3 

5.4 

5.5 

Data assessment results are provided in the EPBuried 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 
mredyr 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 Rx126 passes FSS. 
Background was not subtracted fiom the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 

Statistical Summary Table 



FSS Design ## EP Rx126 

5.5 Statistical Summary Table 

Revision # Original Page 3 of 3 

I 4" 1 
Statistical Parameter 

Total Number of Survey Measurements 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

21 

0 
0 

I Number of Measurements Above DCGL l o (  
Mean 

Median 

0.022 
0.022 

Standard Deviation 

Maximum 

I Minimum I 0.009 I 

0.006 
0.031 

6.0 

7.0 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr and dose contributions fiom 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 mredyr. The dose contribution is estimated to be 
0.022 mredyr based on the average of the actual gross counts measured. 

Attachments 
Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP Rx126 & Spreadsheet 



t I 

I 

SECTION 7 
ATTACHMENT 1 

L- PAGE(S) 



lltiii@ SCF7VlCES I N C  

Pipe ID 
Survey Date 

Pipe Size 
Survey Time 

DCGL (dpm1i00cmZ) 
Plpr Area lncorpomtsd by 

Survev Data (m*) 

Routine Survey 

BSI EP/BP SURVEY REPORT 

-126 Survey Location -27 TRENCH 
11-Jan-06 2350-1 # 134738 

4" Detector Efficiency 0.0002 
973 

2.0 Field BKG(cpm) 22.2 
X Field MDCR (cpm) 19.3 

1245 Detector-Sled # LVSl-DOG BONE 101 

Plpr AM Incorpomted by Detector 
240,800 EftWency (In cm2) 

Total Number of Survey Measurements 
Number of Measurements >MDC 

I Nominal MDC (dpm11ooUn2) 1 91 89 

21 
0 - 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

0 
0 

- 

Mean 
Median 

0.022 
0.022 

Measured Nuclide 
Area FactodEMC Used 

Pass/Fail FSS 
MREMNR Contribution 

Activity values are not background corrected. COMMENTS: 

C06O 
No 

Pass 
<1 

611 1/2007 



EP Rxl26 
TBD 06-004 Group 2 

Eu-152 acUvlty 
(dpm1100cm2) 

- 

Unity Eu-154 activity 
(dpm1100cmZ) 

38 
43 
34 
47 
30 
51 
34 
60 
51 
47 
34 
38 
55 
43 
43 

27 
30 
24 
33 
21 
36 
24 
42 
36 
33 
24 
27 
39 
30 
30 

- 

__ 

-437 activity 
(dpm/100cm2) 

Nb-04 actlvity Ag-I 08m activity 
(dpmll ODcm2) 

Co-60 activity 
(dpm1100cm2) . .  

0.02c 
0.022 
0.01 f 
0.025 
O.OlE 
0.02i 
0.01 E 
0.031 
0.02: 
0.02: 
0.011 
0.02( 
0.02s 
0.02; 
0.02: 
0.021 
0.021 
0.02! 
O.OO! 
0.01 I 
0.01' 

0.02: 
0.02: 
0.oa 
0.03, 
O.OO! 

- 

- 
-- 
- 
.- 

__ 

- 
-__ 

__ 
- 
- 
- 
___ 
- 

___ 
- - 

- 
4,625 -- 
5,139 
4,111 - 
5,653 
3,597 
6,167 - 
4,111 
7,195 
6,167 
5,653 
4 , l f i  
4,625 
6,681 
5,139 
5,139 
6,681 
6,681 
5,653 
2,056 
4,111 
2,570 

134 
149 
119 
164 
104 
179 
119 
209 
179 

2 2,401 
2,667 
2,134 
2,934 
1,867 
3,201 
2,134 
3,734 
3,201 
2,934 
2,134 
2,401 
3,467 
2,667 
2,667 
3,467 
3,467 
2,934 
1 ,067 
2,134 
1,334 

~ _ _ _  

~ - _ _  

45,000 
50,000 

- 40,000 
55,000 
35,000 
60,000 
40,000 

3 
2 
4 
3 

164 
119 

3 
2 

134 
194 
149 
149 
1 94 

2 
3 

45,000 
65,000 
50,000 
50,000 
65,000 
65,000 
55,000 
20.000 

3 
3 
3 
3 

- 
1 94 
164 3 

~~ 

1 
2 

60 
119 
75 
.- 

1 

- 
MEAN 
MEDIAN 
~ _ _ _ _  r-- STD DEV 
MAX 
MIN 

1 of 1 
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Pipe Interior Radiological Survey Form 

/ 
Date: / - / / - D G  Time: 1.L Y.) 
Building: E)( Elevation - L r  Access Point 

~ 

/r>c / L G  $4 I< Area: Pipe LD System : Cc3A Pipe Diameter: 
Type. of Survey Investigation Characterization e i n a l  S u r v G  # Other X 
Sled Size DO& node C 0 1 inch 
Detector: dlC&W i M W  
Cal Date: lL- m -0J- Cal Due Date: / L - L O I - O b  
Instrument: Urn-(  Instrument ID #: /3c1’7Jg 
Cal Date: L- LO - o r  Cal Due Date: /&-ZA CO 6 

Detector ID #: I‘ 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 2 Z . h  cpm 

Efficiency Factor for Pipe 13,ODD2 (taken from detector- 

m e t e r  statlc 4/b4 d p d l  00cm2 

d&r*l/ndjl: o q  r MDCRstatic f 9 . 3  CPm e a  L:evlcq 

Is the MDCStah, Yes No (if no, adjust sample count time and recalculate MDCk,,,) 

c&%eMBle? 1 Ill I y&- c S&iN 

@-h! @ l 6 7  F 
4- Pipe Interior Radiological Survey 

Radiological Survey Commenced: Date: -/la 6 Time: / z  y-)- 

Package Page 1 o f 3  

Attachment 3, Page 1 
REFERENCECOPY 



Pipe Interior Radiological Survey Form (Continuation Form 

c 10 l o  
IS- ! s- I t o  10 
l ( c  t ( c  I 13 1,3 
17 1 ( 3  13 
I A  18 I 1 \  1-1 

1. (T t4 I 4 Lt I ’  
a3 I I, 83 I 
7 1  21 I 

I ., 

Package Page - 2 3  of __ 

REFERENCE COPY 0 Attachment 3, Page 2 
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Design # EP Rx126 Revision ## 

Pmliminaty Data Review' 

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

Original 

- .  
Release Record - 

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

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? 

3. Is 6 instrumentation MDC for embeddedlboried piping static measurements below the DCGLw ? 

Survey Unit # 

4 Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 
embeddedbried piping scan measurements below the DCGLw, or, i f  not, was the need for additional 
static measurements or soil samples addressed in the survey design? 

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

EP Rx126 

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

7. Were the survey methods used to colt& data proper for the types of radiation involved and for the 
medii beino surveyed? 

Yes 

X 

X 

X 

X 

X 

X 

~ 

8. Were "Special Methods" for data cdlection properly applied for the survey unit under review? 

9. Is the data set comprised of qualified measurement results collected in accordance with the survey 
design, which accurately refleds the radiological status of the faciMy? 

Graphlcal Data Review 

No NIA 

X 

X 

X 

I. 

2. 

Has a posting plat been created? 

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

X 

X 

3. Have other graphical data tools been created to assist in analyzing the data? 1 I I x  

FSWCharaderization Engineer (printkign) 

FSSl Characterization Manager (prinffsign) 

Deta Analysis 

Date 

~ ~ ~~~ ~ ~~ ~~ 

1. Are all sample measurements below the DCGLW (Class 1 8 2), or 0.5 DCGLW (Class 3)? 

2. Is the mean of the samde data < DCGCW? 

X 

X 

X 

3. If elevated areas have been identified by scans and/or sampling, is the average activii in each 
elevated area < DCGLEW (Class l), < DCGLw (Class Z),  or e0.5 DCGLw (Class 3)? 

4. Is the result of the Elevated Measurements Test < 1 .O? 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) z the Critical value? 

f V  

Page 1 of 1 
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I 

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

survey unit rys) 

Description 

I 

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

COPY 

I 

Date: Approval Signatures 
1 I 

FSS/Characbtion Manager 
P 



FSS Design # EP Rxl55 Revision # Origmal 

1.0 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

HistoryDescription 

1.1 The subject pipe is the floor drain line from Canal “G’ to the -25 fl 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. 

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

1.2 

Survey Design Wormation 

2.1 

2.2 

EP 1.23 was surveyed IAW Procedure #BSVLVS-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 42 survey measurements. 

Surface area for the 6” ID piping is 1,459 cm2 for each foot of piping, 
corresponding to a total 6” ID piping surface area of 61,278 cm2 (6.1 m2) 
for the entire length of (42’) of 6” piping.. 

2.3 

Survey Unit Measurement Locations/Data 

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

Survey Unit InvestigationdResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

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 
r n r d y r  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 1.23 passes FSS. 

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



~ 

FSS Design # EP Rxl55 

5.5 Statistical Summary Table 

Revision # Original Page 3 of 3 

Statistical Parameter 

Total Number of Survey Measurements 

Number of Measurements >MDC 

42 

33 
I I 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

0 
0 

Mean 

Median 

Standard Deviation 

0.002 
0.002 
0.002 

6.0 

7.0 

Maximum 

Minimum 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 rnredyr and dose contributions fkom 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 mredyr. The dose contribution is estimated to be 
0.002 mredyr based on the average of the actual gross counts measured. 

Attachments 

Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.23 & Spreadsheet 

0.009 
0.001 
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I 

Pipe ID 1.23 1 1  Survey Location 1 -27TRENCH 
- 

Survey Tlme 
Pipe Size 

I Number of Measurements >MDC I 33 
Number of Measurements Above 50% DCGL 0 

1020 Detector-Sled # BICRON 1MG1 
6" Detector Efficiency 0.002 

Number of Measurements Above DCGL 
Mean 

Median 
Standard Deviation 

Maximum 
Minimum 

0 
0.002 
0.002 
0.002 
0.009 
0.001 

Bd 6-/2-07 RP Engineer Date 

Survey Unit Classification 
TBD O6-004 Piping Group 

SR-13 Radionuclide Distribution Sample 
Measured Nudide 

Area FactorlEMC Used 
PasslFail FSS 

MREWR Contribution 

1 
2 

EP 2-1 
C060 
No 

Pass 
<l  



EP 1.23 

i 
I 1 

1 o f2  



-- 
E 

EP 1.23 
TBD 06-004 Group 2 

C0-60 sctMty Co60 activity Cs-137 activity Eu-152 actMty Eu-154 actlvity Nb-gq activity Ag-108m activity 
(total dpm) (dpmll OOcm2) (dpm1100m2) (dpm1100cm2) (dpmll OOcm2) (dpm/lOWm2) (dpm1100cm2) 

I I I 

I I I I I I 

IMEAN 
MEDIAN 
STD DEV 
MAX 
MIN 

Unsty 

0.002 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 
0.002 

2 o f 2  
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Pipe Interior Radiological Survey Form 

Date: / . / f c b  cp Time: / I  s b  

Building: z L b  b Elevation: -2-r Access Point Area: -27 rflsdc 14 

System: CK~*+L 6 Pipe Diameter: ET /. 2 3 
Type of Survey Investigation Characterization Final Survey J 

Sled Size L 107 inch 
Detector: /7 fkW4 i M b  Detector ID #: cv5-1  
Cal Date: ,2 -2* -e>- Cal Due Date: t X - s d  -0 b 

Cal Date: / Z - Z d  - 0--s. Cal Due Date: f L - 2 U - D  L, 
Instrument: $4.3 r p - 1  Instrument ID #: r 3 q ? & 5 '  

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 1 F cpm 

MDCRstattc z"r_ CPm 
Efficiency Factor for Pipe Diameter 
MDCstatic 3 3  dprn/100cm2 

Om D b ZC (taken from detector 

- Is the MDCsktic acceptable? a No (if no, adjust sample count time and recalculate MDCRstatic) 

comments: - g/ tc -  ,SA L' g-y 

Pipe Interior Radiological Sun'ey 

Radiological Survey Commenced: Date: / '  qrL^ ' Time: /DZd 

Package Page 1 of 2 

REFERENCECOPY Attachment 3, Page 1 



I 

Pipe Interior Radiological Survey Form (Continuation Form) / ”  z-7 

BERVlCP8 JXC. 

Package Page 2 of- 2- 

REFERENCE COPY 
Attachment 3, Page 2 
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DQA Check Sheet 

Design # EP 1.23 Revision # Original 

Survey Unit# I EP 1.23 

Preliminary Data Review' 

Yes No NIA Answers to the following questions should be fully documented in the Survey Unit 
Release Record 

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

I I I x  
2. Is the instrumentation MDC for structure static measurements below the DCGLw for Class I and 2 

survey units, or below 0.5 DCGLw for Class 3 survey units? 

3. 

4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 

Is the instrumentation MDC for embeddedlburied piping static measurements below the DCGLw ? 

embeddediburied piping scan measurements below the DCGLw, or, if not, was the need for additional 

X 

X 

5. 
6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 

used to perform the survey? 
7. Were the survey methods used to collect data proper for the types of radiation involved and for the 

media being surveyed? 

6. 

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

X 

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

X B. 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 

1 .  Has a posting plot been created? I X 

2. Has a histogram (or other frequency plot) been created? I I l x  
3. Have other graphical data tools been created to assist in analyzing the data? 

Are all sample measurements below the DCGLw (Class I 8 2), or 0.5 DCGLw (Class 3)? 

X 

Data Analysis 

I. 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 

elevated area < DCGLEM~ (Class I), < DCGLw (Class 2), or e0.5 DCGLW (Class 3)? 
4. Is the result of the Elevated Measurements Test c 1 .O? 

X 

x 
5. Is the result of the statistical test (S+ for Sign Test or Wr for WRS Test) 2 the critical value? I I I x  
Comments: 

FSS/Charaderization Engineer (print/sign) 

FSS/ Characterization Manager (printlsign) R. Case 
" 

Page 1 of 1 
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Survey Unit #(s) 

EP 1.395 

Description 

Revision # Original Page 1 of 3 

COPY 

Date: Approval Signatures 
I 

FSSEharactenzation Engineer 6-//-07 
chnical Reviewer 74-7 (F S S/Characterization Engineer) I 

FSS/Characterization Manager I ’ &/f, 



r 
Revision # original I ’  Page2of3 FSS Design ## EP 1.395 

Survey Unit: 1.395 

1 .o 

2.0 

3 .O 

4.0 

5.0 

History/Description 
1 . 1  EP1.395wastheQuadADrain. 

1.2 The subject pipe is the drain from Quad “A” in the Containment Building 
to the -25 A of the Rx Building in Pump Room #22. The h c t i o n  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 ft, where the 
pipe is currently breached. 

EP 1.395 consists of 36 linear feet (‘) of 10 inch (“) h i d e  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’. 

1.3 

Survey Design Information 
2.1 

2.2 

2.3 

2.4 

2.5 

EP I .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 piping is 2,432 cm2 for each foot of piping, 
corresponding to a total 10” ID piping surface area of 87,552 cm2 (8.8 m2) 
for the entire length of (36’) of 10” piping. 
Surface area for the 6” ID piping is 1,459 cm2 for each foot of piping, 
corresponding to a total 6” ID piping surface area of 13,13 1 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 1.395 
is 10.1 m2. 

Survey Unit Measurement Locations/Data 
3.1 Pipe interior radiological survey forms are provided in Attachment 2 of 

this release record. 

Survey Unit InvestigationsiResults 

4.1 None 
Data Assessment Results 

5.1 

5,2 

Data assessment results are provided in the EPBuried 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 
mredyr dose goal established in Table 3-3 of the FSSP. 



FSS Design # EP 1.395 

Survey Unit: 1.395 1 
Revision # Original Page 3 of 3 

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

Statistical P ammeter 

Total Number of Survey Measurements 

5.4 Statistical Summary Table 

10” Pipe 6” Pipe 
36 9 

Number of Measurements >MDC 
Number of Measurements Above 50% of 

DCGL 
Number of Measurements Above DCGL 

Mean 

Median 

Standard Devlation 

Maximum 

Minimum 

0 0 
0 0 

0 0 
0.013 0.002 
0.01 1 0.002 
0.004 0.000 
0.026 0.002 
0.008 0.001 

6.0 

7 .O 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 mdyr. The dose contribution is estimated to be 
less than 0.01 1 mredyr based on the average of the actual gross counts 
measued. 

Attachments 
Attachment 1 - BSI EPBP 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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I 

-~ ~~ ~ ~~~ ~ 

I 
COMMENTS: 
ACTNITY VALUES NOT BACKGROUND CORRECTED 

BSI EPIBP SURVEY REPORT 

Standard Deviation I 0.004 I o.Oo0 
Maximum 0.026 1 0.002 

Minimum I 0.008 I 0.001 
I ROSENHAGEN 

I I 
I Survey Technician(s) 

I I 



EP 1.395 
I O "  Pipe 

TBD 06-004 Group 2 

Unity NbB4 a m i t y  AglOBm .ctivity 
(dpmllOOcm2) (dpnJ.lWm2) 

1 of2 



EP 1.395 
I O "  Pipe 

TBD 06-004 Group 2 
b I I I 1 I 

c, 
E 
Q) 

E C0-60 activity Cos0 actMty -437 activity Eu-152 actlvity Eu-154 activity 
2 gcpm ncpm (total dpm) (dpd1wcm2) (dpm/lOOcm2) (dpm1100cfn2) (dpm1100cm2) 

i 
170 56,667 2,330 1,209 19 14 

33 170 34 179 179 59,667 2,453 1,273 20 14 
35 176 176 58,667 2,412 1,252 20 14 
36 166 166 55,333 2,275 1,181 19 13 

3 

MEAN 
MEDIAN 

I 

0.01 3 
0.01 1 

- 

Nb-94 activity 
(dpm1100cm2) 

Ag-108m activity 
(dpml1M)cmZ) 

I 

STO D N  0.004 
MAX 0.026 

- 

0.01 0 
0.01 1 
0.010 E 0.01 0 

2 of 2 



EP 1.395 
6" Pipe 

TBD 06-004 Group 2 

1 o f 1  
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I I 

Pipe Interior Radiological Survey Form 

Date: 
Building: &>c &a CY Elevation: Access Point Area: 772 ( d C H  

Pipe rfi:r / 3 9Z System: 

~ 

/ 

P u m ?  fD u ~ o  A / D . c .  a u l d  Pipe Diameter: 
Type of Survey Investigation Characterization Final Surve L /  

Sled Size / O  inch 

Detector: 
Cal Date: / / - / 7  

Detector ID #: A 6S?%- / / I  G-3/arzmJ p t2-W”- 

- 0-s- Cal Due Date: UJ //-/ 7- O b  F 

Instrument: ~ ~ m -  I Instrument ID #: Z c 3 V B f 3  
Cal Date: / /-f7-or Cal Due Date: //-I74 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Vahe 4 4 4 cpm 

Efficiency Factor for Pipe Diameter 
M D C S t a t i C  13\77 dpm/100cm2 

J.,&n ,tJ-< 0 *\ 

Ar 
MDCLtiic 7‘7-8‘ cpm eQC+c 

b D 03 (taken from detector 

Is the MDCStabc acceptable? &? No (if no, adjust sample count time and recalculate MDCR,,,) 

- A ’ /  & Comments: B 
/ // IT&& 

/p317-/A--L c Lc f l -JbW 

Pipe Interior Radiological Survey 

REFERENCE COPY 0 
Package Page 1 of 3. 

Attachment 3, Page 1 



I 

1 
L 

I 

Pipe Interior Radiologid Sumey Form (Conhaation Form) 

Package Page 2 of 

REFERENCECOPY Attachment 3, Page 2 





I 

Pipe Interior Radiological Survey Form 

Date: 
Buildmg: 
System: 

IL-y'O)" Time: /030 

& a.Cacrc Elevation: -LA- Access Point Area: 

94n O A  0 !47,9m (13 Pipe Diameter: /Fiip21 s ~ e ~  Pipe ID ## 

Puwq 

Type of Survey Investigation 
Sled Size / *  inch 

Characterization Other 

/ I  Detector: G 3 / d / C R o I J  Detector ID #: /4&?s9x - 1 
Cal Date: 1 4 7  - 03- Cal Due Date: / f  -[ 7-0 6 
Instrument: 3250- I Instrument ID #: 2-03vt3f i  
Cal Date: / / - r  7- a>- Cal Due Date: r / - [7-0 L, 

Fro-m the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value q/ P' CPm 
MDcRstatic 7315 cpm e ( 2 C : . l r * l e q  ddccm*n ' Acfl 

Comments: C g ~ 7 / n / & A ? f d d  a3F $ / P C z  3 y a / t ' - y  / /E-&c!t.J/l 33-' 

r Efficiency Factor for Pipe Diameter 

MDCStati, 

6 - 0 0 3 (taken from detector 
3 I 7 7 dpm/100cm2 

Is the MDCstahc acceptable? @ No (if no, adjust sample count time and recalculate MDCR,,J 

Pipe Interior Radiological Survey 

Package Page 1 of - 





1 

Pipe Interior Radiological Survey Form 

I 

I Date: /f+a3.0> 

System: QUA) r A '3p/t/d 
Type of Survey Investigation 
Sled Size 

Building: 2 F M K  

/ r  

A 
Time: /&b 
Elevation: ' / 3  .< Access Point Area: Q4db 

Pipe ID # / 2-33 5- 
/ I / 

Pipe Diameter: i2'/ 
Characterization <Final S u r v d  Other 1/ 

inch 
~ 

Detector : S~L&+I !p461 Detector ID #: L1/S'! v7 
a -  a-r Cal Due Date: m - .  D s c  - fl F- 

t o -Q .2 .c -  - 0 . 5  Cal Due Date: z-0 J O t L  - 6 

Cal Date: 
Instrument: 9 3 5 3 4  Instrument ID #: / W 7 3 d  

Cal Date: 

FrDm the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 17.C cpm 

MDCRStat, i7- CPm 
Efficiency Factor for Pipe Diameter 
MDCstatx 3 3 dpm/100cm2 

6 - 0 0 z (taken from detect0 

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

> /ib& A Comments: 7t5YfibAJ 1 fJ f 

I 
9 P  / I d P r n m  J P  /vfv+-v 

d @  A 7.rinald L/ --/I9 /:y ft 

Pipe Interior Radiological Survey ';>&&E- 

Package Page 1 of 

Attachment 3, Page 1 
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DQA Check Sheet 

Design # EP 1.395 Revision # Original 

Survey Unit # EP 1.395 

Preliminary Data Review' 

Yes No NIA Answers to the following questions should be fully documented in the Survey Unit 
Release Record 

I .  
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? 

3. 

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

X 

Is the instrumentation MDC for embeddedlburied piping static measurements below the DCGLW ? X 

4. Was the instrumentation MDC for structure Scan measurements, soil scan measurements, and 
embeddedhuried piping scan measurements below the DCGLW, or, if not, was the need for additional 
static measurements or soil samples addressed in the survey design? I x  

5. Was the instrumentation MDC for volumetric measurements and smear analysis 10% DCGLw ? I I I X 
~ 

~~ - 

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

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

X 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 
design, which accurately reflects the radiological status of the facility? 

Graphlcal Data Review 
~ 

1. Has a posting plot been created? X 

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

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

Data Anatpis 

1, Are all sample measurements below the DCGLw (Class 4 & 21, or 0.5 DCGLW (Class 3)? 1 x 1  I 
2. Is the mean of the sample data DCGLW? X 

X 3. If elevated areas have been identified by scans andlor sampling, is the average adivity in each 
elevated area c DCGLEW (Class I), < DCGLw (Class 2), or c0.5 DCGLW (Class 3)? 

4. 

5. 

Is the result of the Elevated Measurements Test < 1 .O? 

Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 1 the critical value? 

X 

X 

FSSl Characterization Manager (printlsign) R. Case 
Y -  - - 

Page 1 of 1 
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Design # 

Survey Unit #(s) 

EP- 1.12A-3 Revision # Original 

Description 

Page 1 of 3 

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



) 

FSS Design # EP 1.12A-3 Revision # Original 

Survey Unit: 1.12A-3 

1 .o 

2.0 

3.0 

4.0 

5.0 

HistorylDescription 

1.1 

1.2 

Survey Design Information 

2.1 

2.2 

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

EP 1.12A-3 consists of approximately 48 feet of pipe. 

EP 1.12A-3 was surveyed IAW Procedure #BSI/LVS-002. 

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. 

Surface area for the 3” ID piping is 730 cm2 for each foot of piping, 
corresponding to a total 3” ID piping surface area of 35,024 cm2 (3.5 m2) 
for the entire length of (48’) of 3” piping. 

2.3 

Survey Unit Measurement Locations/Data 

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

Survey Unit Jnvestigations/Resdts 

4.1 None 

Data Assessment Results 

5.1 

5.2 

Data assessment results are provided in the EPBuried 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 
mredyr 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 1.12A-3 passes FSS. 

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

5.3 

5.4 



FSS Design # EP 1.12A-3 Revision .# Original 

I Survey Unit: 1.12A-3 I 
Page 3 of 3 

6.0 

7.0 

Total Number of Survey Measurements 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

Mean 

5.5 Statistical Summary Table 

48 

40 

2 
0 

0.1035 

I 1 3 1  

Standard Deviation 

Maximum 

Statistical Parameter 

0.1399 

0.8647 

r- - Median I 0.1399 1 

Minimum 10.0654 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 mredyr. The dose contribution is estimated to 
be 0.184 mredyr based on the average of the actual gross counts. 

Attachments 

Attachment 1 - BSI EPBP 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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J 

pi!?@ BSI EPIBP SURVEY REPORT 

Pipe ID EP 1 .12A-3 Survey Location -25 el. Quad C 

Survey Date 01-Mar46 2350-1 # 203488 

Survey Time 12:50 DetectorSled # 1MGl LVS/lOl 

I p i p e s w  I 3" I I  Detector Efficiency 0.00045 

I RoutineSuwey I X I I  Field MDCRrml 19 

ACTIVITY VALUES NOT BACKGROUND CORRECTED 



EP 1 J2A-3 
3" Pipe 

TBD 06-004 Group 1 

~ 47 
48 
81 
63 
88 
75 
66 
81 
84 

115 
123 
79 

~ 106 
315 
118 
237 
140 
164 
78 
61 
93 
58 

218 
53 
63 

100 
64 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
26 
28 
27 
2e 
25 
3c 
31 
32 

- 
- 

- 
- 

- 
- 

- 
- 
- 
- 
- 

i a  
- 

- 

- 
5_ 

- 
- 
- 
- 
- - 

1041444 
106,667 
180,000 
140,000 
195,556 
166,667 
146,667 
180,000 
186,667 
255,556 
273,333 
175,556 
235,556 
700,000 
262,222 
526,667 
311,111 
364,444 
173,333 
135,556 
206,667 
128,889 
484,444 
117,778 
140,000 
222,222 
142.222 

gcpm 

- 
36 
47 
48 
81 
63 
88 
75 
66 
81 
84 

115 
123 
79 

106 
315 
118 
237 

164 

61 
93 

i 40 

7a 

58 
2.1 a 
53 
63 

1 oc 
64 
62 
8E 

1 Of 
47E 

Co-60 activity ncpm3j (total dpm) 

80.000 

Co-60activity 
(dpmll OOcm2) 

10,964 
14.314 
14,619 
24,669 
19,187 
26,801 
22,842 
20,101 
24,669 
25,583 
35,024 
37,460 
24,060 
32,283 

35,938 
72,180 
42,638 
49,947 
23,755 
18,578 
28,324 
17,664 
66,393 
16,141 
19,187 
30,456 
19,492 
18,882 
26,801 
31,978 

144.969 

95,935 

Cs-I37 activity 
(dpmll OOcm2) 

435 
567 
579 
978 
760 

1,062 
905 
797 
978 

1.014 
1,388 
1,485 

954 
1,280 
3,802 
1,424 
2.861 
1,690 
1,980 

942 
736 

1,123 
700 

2,631 
640 
760 

1,207 
773 
748 

1,062 
1.267 
5,746 

EulS2 activity 
(dpmll OOcm2) 

10,401 
13,578 
13,867 
23,401 
18,201 
25,424 
21,668 
19,068 
23,401 
24,268 
33,224 
35,535 
22,823 
30,624 
91.005 
34,091 
68,470 
40,447 
47,380 
22,535 
17,623 
26,868 
16,756 
62,981 
15,312 
18,201 
28,890 
18,490 
17,912 
25,424 
30,335 

137,518 

EU-I 51 activity 
(dpmll OOcm2) 

2,765 
3,610 
3,687 
6,221 

6,759 
5,760 
5,069 
6,221 
6,451 
8,832 
9,447 
6,067 
8,141 

24,193 
9,063 

18,202 
10,752 
12,596 
5,991 
4,685 
7,143 
4,455 

16,743 
4.071 

4,839 

4,839 
7,680 
4,915 
4.762 
6,759 
8.064 - .  ~ 

36,558 

320 
41 8 
427 
720 
560 
782 
667 
587 
720 
747 

1,022 
1,093 

702 
942 

2,800 
1,049 
2,106 
1,244 
1,458 

693 
542 
827 
515 

1,937 
47 1 
560 
889 
569 
551 
782 
933 

4,230 

Ag-I 08m activity 
(dpmll OOcm2) 

76 
100 
102 
172 
134 
187 
159 
140 
172 
178 
244 
26 1 
168 
225 
669 
250 
503 
297 
348 
166 
129 
197 
123 
463 
112 
134 

-136 
1 32 
187 
223 

1,010 

2 1 2  

- 
0.065 
0.08: 
0.087 
0.147 
0.114 
0.16C 
0.1x 
0.12c 
0.147 
0.15: 
0.20: 
0.22: 
0.144 
0.19: 
0.572 
0.214 
0.431 
0.25 
0.29E 
0.142 
0.1 11 
0.165 
0.1 Of 
0.3% 
0.0% 
O.lV 
0.18; 
0.11t 
0.11: 
0.16( 
0.19' 
O M !  - 

1 of2 
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I ’ BSYLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

Date: g , / J  cjd Time: /‘a si9 n.Jm c 
Pipe ID#: [ J ph PipeDiameter: Access Point Area: /r{r q~ LJ* 

Building: 2 F  Elevation: -2s CqJ-f-3 CL System: Z,:w &L&pa, 
\: f l y  

Type of Survey Investigation Characterization Findsurvey g, Other ‘‘J vfQc\;*b d/vrfh 

Gross Co60 CS LWy 

Detector Cal Date: p -D Gi5 -05 Detector Cal Due Date: &u - 0  G. 

Instrument: - >3>3 I Instrument ID #: 23’3 !ffr 

3 /’ b ’ s J F L L  

Detector ID# / Sled ID# &i.i).‘.l/ /A&/ /&&--/ I / B /  
I 

Instrument Cal Date: 7 - dr. / - Lstrument Cal Due Date: 7 - r( 2 4 - 6 6 

From the Daily)?;ipe Survey Detector Control Form for the Selected Detector 
Background Value ,.J ,? cpm 

Efficiency Factor for Pipe Diameter 
m c s t a t i c  2344 d p d  l o 0  cm2 
Is the MDCStahc acceptable? @ No (if no, adjust sample count time and recalculate h4DCR-J 

2 

MDCKtatiC 17 CPm 
0.0 OO& (from detector efficiency determination) 

Comments: G c - n  2-c s , p  

Technician Signature 

/ Pipe Interior Radiological Survey 

n REFERENCECOPY 

Package Page 1 of- 4 

Attachment 3, Page 1 . ’ 



BSYLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form (Continuation Form) 

REFERENCECOPY czl Attachment 3, Page 2 



I 

Pipe Interior Radiological Survey Form (Continuation Form) 

’ BSVLVSPipeCrawler-002 
Revision 4 

Date: ,3- / 6’6 C W P b  c 
Pipe ID#: / a  Pipe Diameter: 3 Access Point Area: 13-h  M~ JcfXs’ d 4 - L  

Building: R F Elevation: -29- W * P C  System: ~~~~$ dcQs lk 
U 

REFERENCE COPY 0 
Package Page 3 of 

Attachment 3, Page 2 
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DQA Check Sheet 

Design # EP 1 .12A-3 Revision # Original 

Survey Unit # EP 1.12A-3 
Preliminary Data Review’ 

Answers to the following questions should be fully documented in the Survey Unit 
Release Record Yes No 

1. Have surveys been performed in accordance with survey instructions in the Survey Design? 1 x 1  I 
X 2. Is the instrumentation MDC for structure static measurements Wow the DCGLw for Class 1 and 2 

survey units, or below 0.5 DCGLw for Class 3 survey units? 

3. Is the instrumentation MDC for embeddedhuried piping static measurements below the DCGLw 7 X 

4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 
embeddedhuried piping scan measurements below the DCGLw, or, if not, was the need for additional X 

5. Was the instrumentation MDC for volumetric measurements and smear analysis 10% DCGLw ? X 
-~ 

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

7. Were the survey methods used to collect data proper for the types of radiation involved and for the 
media beina surveyed? X 

B. 

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

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

X 

Graphical Data Review 
~ ~~~~ ~~~ - ~~ 

1. Has a posting plot been created? X 

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

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

1. Are all sample measurements below the DCGLW (Class 1 8 2), or 0.5 DCGLw (Class 3)? 

2. Is the mean of the sample data < DCGLw? 
3. If elevated areas have been identified by scans and/or sampling, is the average activity in each 

elevated area DCGLEK (Class l), 
4. Is the result of the Elevated Measurements Test < 1 .O? 

5. Is the result of the statistical test (S+ for Sign Test or W for WRS Test) 2 the critical value? 

X 

Data Analysis 

X 

X 

X 

X 

X 

DCGLw (Class 21, or ~ 0 . 5  DCGLw (Class 3)? 

Comments: 

Page 1 of 1 
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Design # 

Survey Unit #(s) 

EP-1.21 

Description 

Revision # Original Page 1 of 3 

2) EP 1.2 1 is a Class 1, Group 2 survey Unit as per the PBRF Find Status 
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004. 

3) Surveys in EP 1.2 1 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. 

co 
I Date: Approval Signatures 

FSSKharacterization Engineer 

CS-09/1 



I 

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

1.0 

2.0 

3.0 

4.0 

5.0 

History Description 

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

1.2 

Survey Design Information 

2.1 
2.2 

EP 1.21 was surveyed IAW Procedure #BSVLVS-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 80 survey measurements. 

Surface area for the 6” ID piping is 1,459 cm2 for each foot of pi ing, 
corresponding to a total 6” ID piping surface area of 1 16,720 cm (1 1.6 
m2) for the entire length of (80’) of 6” piping.. 

2.3 4 

Survey Unit Measurement hations/Data 

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

Survey Unit InvestigationslResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

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 
mredyr 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 1.21 passes FSS. 

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



FSS Design # EP 1.21 

5.5 Statistical Summary Table 

Revision # Original Page 3 of 3 

6” 

Pipe Statistical Parameter 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

t I 80 
1 

Total Number of Survey Measurements 
~ 

52 

0 

Mean 

Median 

I Number of Measurements Above DCGL -7 0 1  
0.002 
0.002 

Standard Deviation ~ 

Maximum 

0.001- 
0.004 

I 

Minimum I 0.001 

6.0 Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr and dose contributions fiom 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 
1.2 1 to be less than 1 mredyr. The dose contribution is estimated to be 
0.002 mredyr based on the average of the actual gross counts measured. 

7.0 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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Pipe  ID 1 1.21 1 1  Survey Location I -27TRENCH 
S u m  Date I 1406/1-5-06/3-906 I I 2350-1 # I 1347W134738/2!33480 

1 

Maximum I 0.004 
Minimum 0.001 

ROSENHAGEN 
Survey Technician(s) 

L 
Survey T l m  1310/1010/0900 Detector-Skd I BICRON 1 MG1 

Pipe Size 6 Detector Efficiency 0.002 

Survey Unit Classification 
TBD 06-004 Piping Group 

SR-13 Radionudide Distribution Sample 
Measured Nuclide 

Area FactodEMC Used 
Pass/Fail FSS 

MREMNR Contribution 

I 
COMMENTS: 
ACTIVITY VALUES NOT BACKGROUND CORRECTED 

1 
2 

EP 2-1 
C060 

No 
Pass 

<1 

r ~ 

RP Engineer I Date 

811 1 m 7  



Cs-137 activity 
(dpm1100cm2) 

Eu-152 activity Eu-151 activity Nb-94 a c W i  Ag-lam activity 
(dpm1100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) 

* 
C E" 
W 
(D 

s" 

Unity 

0.004 
0.003 
0.001 
0.001 
0.002 
0.002 
0.001 
0.002 
0.002 
0.001 
0.003 
0.003 
0.001 
0.002 
0.001 
0.001 
0.002 
3.001 
3.002 
3.001 
3.001 
1.001 
1.002 
1.002 
1.001 
1.002 

1.001 

1.002 

- 
- 
__ 
~ 

___ 

__ 

Em 

m- - 

Co60actMty Co-60actlvfty 
gcpm ncpm (totaldpm) (dpmHooUn2) 

- 
.- 

e 



Unity 

0.002 
0.003 
0.002 
0.002 
0.001 
0.002 
0.001 
0.001 
0.002 
0.002 - 
0.001 
0.002 
0.002 
0.002 
0.002 
0.002 
0.001 
0.001 
D.002 
D.001 
3.002 
3.001 
3.001 
3.001 
1.001 
1.001 
1.001 
1.001 

1.002 
1.001 
1.002 
1.001 
1001 

- 
- 
__ 

__ 
- 
-~ 

rclm 
__ 
__ 
- 
___ 



EP 1.21 
T6D 06-004 Group 2 

gcpm 

- * 
C 
CI 

E 
8 s 
e 
3 

- 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

- 

__ 
___ 
- 
__ 
- 
- 
- 

__ 

C060 activity C0-60 activity Co-137 activity Eu-152 activity 
ncpm (total dpm) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) 

Eu-154 activity 
(dpdl  OOcm2) 

3 
2 
1 
2 
2 
2 

Nb-94 activity 
(dpm1100cm2) 

0 
0 
0 
0 
0 
0 

91 91 4,500 1 308 I 160 I 3 
91 91 4.500 1 308 I 160 1 3 

16 
8 
7 

11 I 11 I 5,500 I 377 I 196 I 3 
121 121 6.000 I 411 1 213 1 3 

16 8,000 548 285 5 
8 4,000 274 142 2 
7 3.500 240 125 2 

377 I 196 I 3 
5.000 343 I 178 I 3 

18 
14 

- -  . .  - , -  - ~ 
- 

18 9,000 61 7 320 5 
14 7.000 480 249 4 ~ 

81 81 4,000 1 274 1 142 1 2 

I 

2 )  0 
2 1  0 

2 0 

I. 

-- 

3 of 3 
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Pipe Interior Radiological Survey Form 

Date: % / * L / - @ b  Time: 1 3 '  / e  
Access Point Area: - 2 7 t &-{ Building: 2s- Elevation: - =5 

Pipe Diameter: L n  P i p e D #  /- * 
Characterization Other / 

System: 
Type of Survey Investigation 

Sled Size L I f  inch 
Detector: I 2 / f l  Detector ID #: 
- - _  Cal Date: 
Instrument: 
Cal Date: 

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

Background Value 281 9' CPm 

CPm e@& & r n d o f l  
MDcRstatic 1 AS 

-r Efficiency Factor for Pipe Diameter 

MDcstatic '* 333 dpm/100cm2 

0 I 0 0 (taken from detector 

Is the MDCstatic acceptable? No (if no, adjust sample count time and recalculate MDC%,,) 

b S T  at44 770 Comments: r,kl . S ; l , e ~ y  : A+-- &H r 
-$latn/Or% L.3 KL R @  sa -fT 

- *  

2 

-,y/-&-L/ & 7- &a I-CTr-C < I  

. ( '  

Pipe Interior Radiological Survey 

Package Page 1 of - & 

Attachment 3, Page I n REFERENCE COPY 



Pipe Interior Radiological Survey Form (Continuation Form) 

SEUVICPC) INC. 

c3 REFERENCECOPY 

Packagepage - -  3 of a- 

Attachment 3, Page 2 





Pipe Interior Radiological Survey Form 

~ 

Building: 7 mpf\ 
System: JA-b &.'i>m;?J 

Sled Size L If  

Type of Survey Investigation 

Time: /a/ 0 

Elevation: - z 5 
Pipe Diameter: m u f-  z/ 

Characterization I 

inch 

Detector: TrL-.Ud / . .  6 /  Detector ID #: L d f  - 107 

Instrument: #$?,Co - I  Instrument ID #: 134738 

Cal Due Date: /-L- L o  --ob Cal Date: l ~ - ~ ~ Q y  

Cal Date: r2'2e +d2- Cal Due Date: / L -  28 -0I 
From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Backgroundvalue /a.  2 cpm 

Efficiency Factor for Pipe Diameter 0 0 0 

M W t i l t l C  ;333 dpm/lOOcmz 

MDCRStatiC 2% I CPm 
(taken from detector 

Is the MDCShtic acceptable? G& No (ifno, adjust sample count time and recalculate MDCR,,,,) 

Comments : &7- l&UH+ SqaA ' f  

-- I YSP /k 
[--kT& 

Pipe Interior Radiological Survey 

Package Page 1 of 
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L 
I ) BSVLVSPipeCrawler-002 

Revision 4 
Pipe Interior Radiological Survey Form 

Date: 3.p. 06 Time: 09”” 
--Z 3- Pipe ID#: /r 2f Pipe Diameter: b I‘ Access Point Area: 

Building: 7 Elevation: d Z 5  S ys tern : & z & f f  i3.h ic 

. Type of Survey Investigation Characterization Final Survey Other / 
Gross Co60 J cs 

Detector ID# i Sled ID# gmud /b(/Ltf - I P 7  
Detector Cal Date: ?y - i ) =  -0s Detector Cal Due Date: e# ?EL -&6 

Instrument: a350- Instrument ID #: p 3 q  tF+ 
Instrument Cal Date: /lw (7 p r  InstrumentCalDueDate: t d & i  /7 - 0 6  

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value f fT 5 cpm 

MDCRStatl, fBd a- CPm 

MDCStLItiC 333 d p d  [ O D  cm2 
Efficiency Factor for Pipe Diameter 

Is the MDCSktic acceptable? @ No (if no, adjust sample count time and recalculate MDC%,,,) 

0 0 D 2- (eom detector efficiency determination) 

Comments: 

CPq p3 
’- 

~ 

I - 

Teihnkim Sigmture 

Pipe Interior Radiological Survey 
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DQA Check Sheet 

Design # EP 1.21 Revision # Original 

Survey Unit# 1 EP 1.21 

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

1. 

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

Yes 

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

No N,A 

X 

3. Is the instrumentation MDC for embeddedburied piping static measurements below the DCGLW ? I X 1 I 

5. 

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

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

6. Were "Special Methods' for data collection properly applied for the survey unit under review? 

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

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

X 

X 

X 

ix 

~ _ _  
1. 

2. 

Has a posting plot been created? 

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

X 

X 

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

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

Graphical Data Review 

X 

1. 

2. 
3. If elevated areas have been identified by scans and/or sampling, is the average activity in each 

elevated area < DCGLEW (Class l), < DCGLw (Class 2), or e0.5 DCGLw (Class 3)? 
4. Is the result of the Elevated Measurements Test < 1 .O? 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 2 the critical value? 

Are all sample measurements below the DCGLW (Class 1 8 2), or 0.5 DCGLw (Class 3)? 

Is the mean of the sample data < DCGLw? 

X 

X 

X 

X 

X 

FSS/Charaderization Engineer (printlsign) 

FSSl Characterization Manager @rint/sign) 
Y 

Page 1 of 1 

Date 6 -if 47 
Date dd&d7 El cs-0912 
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I 

I 

SECTION 7 
ATTACHMENT 4 

1 DISC 



~~ ~ 

Design # EP 1.34 
~~ 

Survey Unit #(s) 

Revision # Original Page 1 of 2 

Description 

CQPY 

I 



FSS Design ## EP 1.34 

1.0 

2.0 

3.0 

4.0 

5.0 

Revision # Original Page 2 of 3 

HistoryDescription 

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 

2.2 

EP 1.34 was surveyed IAW Procedure #BSVLVS-002. 

1006! 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 cm2 for each foot of pi ing, 
corresponding to a total 10” ID piping surface area of 2 1 1,584 cm (2 1.2 
m2) for the entire length of (87’) of 10” piping. 

Surface area for the 6” ID piping is 1,459 cm2 for each foot of piping, 
corresponding to a total 6” ID piping surface area of 1 3,13 1 cm2 (1.3 m2) 
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 m2. 

2.3 9 

2.4 

2.5 

Survey Unit Measurement Locations/Data 
3.1 Pipe interior radiological survey forms are provided in Attachment 2 of 

this release record. 

Survey Unit InvestigationdResults 
4.1 None 

Data Assessment Results 

5.1 

5.2 

Data assessment results are provided in the EPflBuried 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 
mredyr 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 theNuclide Fraction (NF), provided in TI3D-06-004, 
the survey Unit that is constituted by EP 1.34 passes FSS. 

5.3 



FSS Design ## EP 1.34 

Survey Unit: 1.34 

Revision ## Original I Page 3 of 3 1 

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

Minimum 

5.5 Statistical Summary Table 

0.01 0.001 

6.0 

7.0 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr and dose contributions fiom 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 
1.34 to be less than 1 mredyr. The dose contribution is estimated to be 
0.023 mdyr 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 1.34 & Spreadsheet 
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liiiiiw OERVICES INC 
BSI EPlBP SURVEY REPORT 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Mean 

Pipe Size 

Pipe Area incwponted by 
P..- n-r- 1-28 

9 
8 
0 
0 

0.003 

Survey Location -27 TRENCH 
2350-1 # 189094 

Median 
Standard Deviation 

I DetectorSled# I LVS 1 -1 07 

0.003 
0.001 

I DetectorEfficiency I 0.002 

~ 

Maximum 0.006 
Minimum 0.001 

1459 P i p  Anr incwporated by Detector 
Efflclency (In cm2) 

Field BKG (cpm) 4 

Survey Unit Classification 
TBD 06-004 Piping Group 

SR-13 Radionuclide Distribution Sample 
Measured Nuclide 

Area Factor/EMC Used 
PassIFail FSS 

MREMNR Contribution 

15 

1 
2 

EP 2-1 
C06O 

No 
Pass 
<I 

STOCK Survey Technician (s) 

COMMENTS: 
ACTIVITY VALUES NOT BACKGROUND CORRECTED I 

b 4 - 0 7  RP Engineer I Date 



EP 1.34 
TBD 06904 Group 2 

1 o f 1  



I 1 
BSI EP/BP SURVEY REPORT 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Pipe ID I 1.34 I I Survey Location I -27 TRENCH 

a7 
3 

I I 

~ 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

0 
0 

~ 

Mean 
Median 

Standard Deviation 
Maximum 

0.02 
0.02 
0.01 
0.1 1 

Minimum I 0.01 

Survey Technician( s) STOCK 
FOWLER 

t 
2OMMENTS: 
4CTIVITY VALUES NOT BACKGROUND CORRECTED 

L - U - 0 7  RP Engineer I Date 

6/11 E007 



I- t 



EP 1.34 
TBD 06404 Group 2 

3t 
C 

E 
2 gcpm ncpm a 
(I) m 

+ 

CdK) actMty Cog0 actMty Cs-137 activity Eu-162 activity Eu-154 activlty NbQ4 actlvity Ag-108m acthril 

(total dpm) (dpm1100an2) (dpm/lOOcm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cmZ) 

s 



EP 1.34 
TBD 06-004 Group 2 

Unity 

0.03 
0.03 
0.02 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.02 
0.02 
0.03 
0.02 
0.02 
0.05 

0.02 
0.02 

0.01 
0.1 1 
0.02 

I- 

-__ 

- 
a 
C 
c 

E 

s 
e! 
3 
Y) 
Al - 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

- 
- 

- 

__ 
__ 
- 

- 
- 
__ 
__ - 

Eu-154 activity 
(dpm1100cm2) 

C0-60 activlty 
(total dpm) 

Nb-04 activity 
(dpm1100cm2) 

Co-60 activity 
(dpmll OOcmZ) 

Cs-I37 activity 
(dpdl00cmZ) 

Eu-152 actlvity 
(dpm/lOOcm2) 

A w l  08m activity 
(dpmM00cm2) ncpm gcpm 

- 
432 
488 
41 9 
460 
41 1 
394 
364 
413 
383 
407 
401 
393 
464 
339 
392 
421 
370 
360 
767 

0 

- - - 

- 
432 
488 
41 9 
460 
41 1 
394 
364 
41 3 
383 

- 
144,000 
162,667 
139,667 

- 
5,921 
6,689 
5,743 
6,305 
5,633 
5,400 
4,989 
5,661 
5,249 
5,578 
5,496 
5,387 
6,360 
4,646 
5,373 
5,770 

177 3,073 
3,471 
2,981 
3,272 
2,924 

49 
56 

..- 
1 94 

48 167 
183 
163 
157 
145 

153,333 
137,000 
131,333 
121,333 
137,667 
127,667 
135,667 
133,667 
131,000 
154,667 
113,000 
130,667 
140,333 

52 
47 
45 2,803 

2,589 
2,938 
2,724 
2,895 
2,853 
2,796 
3,301 
2,411 
2,788 
2,995 
2,632 
2,561 

32 
29 2 41 

47 164 
1 52 
162 
159 
156 
184 

44 
407 
40 1 
393 
464 
339 
392 
42 1 

46 
46 
45 
53 

3 
38 I 3 

39 
45 

135 
156 

48 
42 

167 
147 370 123,333 

120,000 
255,667 

5,071 
4,934 A I  360 29 

62 5 
143 
305 767 5.456 87 10,513 

MEAN 

MEDIAN 

STD DEV 
MAX 
#IN 
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1 BSULVSPipeCrawler-002 
Revision 4 

I 
Pipe Interior Radiological Survey Form 

Date: , /Z3/07 Time: 0 bas- 

Type of Survey Investigation Characterization Final Survey d o t h e r  
Gross Co60 t/* c s  

Detector Cal Date: f / , / b y  Detector Cal Due Date: 

Instrument Cal Date: 1 / I  67 Instrument Cal Due Date: 

'low Detector ID# I Sled ID# B J L ~ D N  6 -3 ' 83&& 
I 1 r / j r  Dk 

Instrument ID #: Instrument: 73s-0- 1 --++=-- 
From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 7'3') c cpm 

Efficiency Factor for Pipe Diameter 

MDCStatiC 1,223 d p d  l o b  cm2 

Comments: 

MDCRStatiC 3 3 , G  CPm 
t> 0 a (from detector efficiency determination) 

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

0 Pfi e j-j& L, 

SPRVICCS IKC, 

REFERENCE COPY 0 Package Page 1 of 5 - 
Attachment 3, Page 1 



I 
Pipe Interior Radiological Survey Form (Continuation Form) 

1 BSYLVSPipeCrawler-002 
Revision 4 

Z Z  -27' Pipe Diameter: 10 " y- 6 Access Point Area: & J f  

Building: Elevation: - 2 7  System: Q+p, - c D,pnl 

I!@&@ bPRWiCEB INC. 

Package Page & of 5 
REFERENCECOPY 

Attachment 3, Page 2 



I 
Pipe Interior Radiological Survey Form (Continuation Form) 

' ) BSVLVSPipeCrawler-002 
Revision 4 

4 L z z  mGw+ 
- 3 '  System: QLmLLbL7?9/fv 

I )  
Access Point Area: Pipe Date: ID#: e Pipe Diameter: 

Building: L t// Elevation: 
/ O  3 /b 

I I -  

8t?R'(rCES INC. 

REFERENCECOPY 0 Package Page 3 of 5 

Attachment 3, Page 2 



I 
Pipe Interior Radiological Survey Form (Continuation Form) 

' BSI/LVSPipeCrawler-002 
Revision 4 

Package Page 9 of 5 

REFERENCE COPY 
Attachment 3, Page 2 





I 
I 

I 
) B S ULVS Pipecrawler-002 

Revision 4 

Pipe Interior Radiological Survey Form 

osz 3 
Access Point Area: Q,,+D 48 t l  

Date: ,/25/07 Time: 
PipeID#: 1 ,  34- Pipe Diameter: L 

Building: C V  Elevation: - 2 5 '  System: i )@vf / /v  

Type of Survey Investigation Characterization Final Survey {Other 
Gross C06O L/ cs 

Detector ID# / Sled ID# L U S -  I 1 107 
Detector Cal Date: I I I j  61 Detector Cal Due Date: 1 I I  0% 

Instrument Cal Date: h / * 7  Instrument Cal Due Date: r / l r / O S  

Instrument: 2 3 5 0  - [ Instrument ID #: 1 
t r  

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 3 ,f. cpm 

MDCRstatic /et 7 CP* 
Efficiency Factor for Pipe Diameter 
MDCstat1c 333 d p d  / O D  cm2 

0, P D Z  (from detector efficiency determination) 

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

Comments: 

J 

Technician Signature 
/ 

Pipe Interior Radiological Survey 

Package Page 1 of & n I REFERENCE COPY I 
Attachment 3, Page 1 
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I I 

Design # EP 1.34 Revision # Original 

Survey Unit # EP 1.34 

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

I x l  3. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 
used to perform the survey? 

Yes No N,A 

l x l  7. Were the survey methods used to collect data proper for the types of radiation involved and for the 
media being surveyed? 

1.  

2. 

3. 

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 embeddedhuried piping static measurements below the DCGLw ? 

X 

X 

X 

1. Has a posting plot been created? I I I x  

4. Was the instrumentation MDC for structure scan measurements. soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 
embeddedhuried piping scan measurements below the DCGLW, or, if not, was the need for additional 

Was the instrumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ? 5. 

X 

X 

Data Analysis 

3. 
3. 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? 

Were 'Special Methods" for data collection properly applied for the survey unit under review? X 

X 

~ ~ 

2. 

3. 

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

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

Page 1 of 1 

X 

X 

1. 

2. 
3. If elevated areas have been identified by scans andlor sampling, is the average activity in each 

elevated area 
4. Is the result of the Elevated Measurements Test < 1 .O? 

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

Is the mean of the sample data c DCGLw? 

DCGLEMC (Class 1 ), < DCGLW (Class 2), or <0.5 DCGLw (Class 3)? 

X 

X 

X 

X 
~~ 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 2 the critical value? X 
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Design # 

Survey Unit #(s) 

EP-1.83 

Description 

Revision # Original Page 1 of 3 

2) EP 1.83 is a Class 1, Group 3.2 survey unit as per the PBRF Final Status 
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004. 

3) Surveys in EP 1.83 were performed using a scintillation detector optimized 
to measure gamma energies representative of Cs-137. Sample #EP 3-1 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 @SI)/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 
BSVLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

COPY 

Form 

Rev 0 
CS-0911 



r 
FSS Design # EP 1.83 

1.0 

2.0 

3.0 

4.0 

5.0 

& 

Revision # Original Page 2 of 3 

HistorylDescription 

1.1 The subject pipe system is the 4” floor drain header servicing the Hot Dry 
Storage (HDS) pit in the Hot Lab. The header runs from the west side of 
the HDS pit and ties into the 4 inch off-gas header designated as ID #1.84. 
The purpose of the system was to act as a floor drain for the HDS to the 
hot sump on the -25 ft of the Reactor Building through the pipe header 
designated as pipe ID# 1.641. 

1.2 

Survey Design Information 

2.1 

2.2 

EP 1 33 consists of 4” diameter piping that is approximately 60 feet in 
length. 

EP 1.83 was surveyed IAW Procedure #BSI/LVS-002. 

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 58 survey measurements. 

Surface area for the 4” ID piping is 973 cm2 for each foot of piping, 
corresponding to a total 4” ID piping surface area of 56,430 cm2 (5.6 m2) 
for the entire length of (approximately 58’) of 4” piping.. 

2.3 

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 

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 god 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 0, provided in TBD-06-004, 
the survey unit that is constituted by EP 1.83 passes FSS. 

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

5.3 

5.4 



FSS Design # EP 1.83 

5.5 Statistical Summary Table 

Revision # Original Page 3 of 3 

4" 
Statistical Parameter 

Total Number of Survey Measurements 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

58 

51 

0 

0 
Mean 

Median 

0.0043 

0.0046 

I Minimum 10.0014 I 

Standard Deviation 

Maximum 

6.0 

7.0 

0.0024 

0.0182 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 
1.83 to be less than 1 mredy-r. The dose contribution is estimated to be 
0.004 mredyr based on the average of the actual gross counts measured. 

AttachmelltS 
Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.83 & Spreadsheet 
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IliikW LCPV'SCS 'YC 
BSI EP/BP SURVEY REPORT 

Pipe ID I 1.83 
Survey Data I 10/09/06-3/13/07 

Survey Location I -27 TRENCH 
2350-1 # I 203488/189094 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Mean 
Median 

Standard Deviation 
Maximum 

Minimum I 0.0014 

I STOCK 
Survey Technician(s) 

58 
51 
0 
0 

0.0043 
0.0046 
0.0024 
0.01 82 

I 

:OMMENTS: 
CTMTY VALUES NOT BACKGROUND CORRECTED 

RP Engineer I Date 



EP 1.83 
4" Pipe 

TBD 06-004 Group 3.2 

C0-60 activlty 
(dpmll OOcm2) 

Eu-162 activity 
(dpmll OOcm2) 

603 
761 
682 
714 

- 
- 
- 

61 9 
841 
84 1 
967 
698 
777 
666 
809 
904 
967 
809 
825 
793 
730 
967 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 

825 
1,015 

777 
888 

- 

- 
682 
523 
809 
539 
666 
698 
777 
745 

- 
- 
- 
- 
- 
- 
- 

- 

gcpm 

- 
38 
48 
43 
45 
39 
53 
53 
61 
44 
49 
42 
51 
57 
61 
51 
52 
50 
46 
61 
52 
64 
49 
56 
49 
43 
33 
51 
34 
42 
44 
49 
47 - 

- 

Unity 

- 
0.W 
O.OOf 
O.OO! 
O.OO! 
O.O& 
0. OOE 
0. m 
0.W 
O.OOf 
O.OO! 
0.W 
O.OOf 
0.W 
0.OM 
0.00: 
0.W 
O.00f 
0.00: 
0.W 
0.W 
0. OOi 
O.OOf 
0.OM 
0.001 
0.001 
0.00: 
0.00: 
0.W 
0.W 
0.001 
0.00: 
0.001 

cs-137 activity 
(total dpm) 

Eu-I 54 activlty 
(dpm1100cm2) 

Nb-Q4 acthrity 
(dpmlt OOcm2) 

Ag-IOBm activity 
(dpm/100cm2) ncpm 

- 
38 
48 
43 
45 

53,521 
67,606 
60,563 
63,380 
54,930 
74,648 
74,648 
85,915 
61,972 
69,014 
59,155 
71,831 
80,282 
85,915 
71,831 
73,239 
70,423 
64,789 
85,915 
73,239 
90,141 
69,014 
78,873 
69,014 
60,563 
46,479 
71,831 
47,887 
59,155 
61,972 
69,014 
66,197 

5,501 
6.949 

39 
49 

6,225 
6,515 
5,646 
7,673 
7,673 
8,831 

44 
46 
40 
54 
54 
62 
45 
50 
43 
52 
58 
62 
52 
53 
51 
47 
62 
53 
65 

. 50 
57 
50 
44 
34 
52 

- 

- 

3s 
52 
52 
61 
44 
4s 

6,370 
7.094 

41 
51 
57 
61 

6,080 
7.383 

I - -  

8,252 
8,831 
7,383 
7,528 
7,239 
6,659 
8,831 
7,528 
9,265 
7,094 
8,107 
7,094 
6,225 
4,777 
7,383 
4,922 
6,080 
6,370 
7,094 
6,804 

I_____ 

51 
52 
5c 
46 - 

19 
20 
21 
22 
23 

- 

61 
52 
64 
4s 
56 
45 

33 
51 
34 
42 
44 

43 
777 I - 

35 
43 
45 
50 4s 

47 48 

1 of2 



pt 

e U 

E 
e! a 
2 

BcPm 
Eu-162 activity 
(dpm1100cmZ) 

Eu-164 activity Nb-!M activity 
(dpm11OOcmZ) (dpmll OOcmZ) 

EP 1.83 
4" Pipe 

TBD 06-004 Group 3.2 
- 

Unrty 

- 
0.W 
0.00: 
0.00: 
0.00; 
0.00; 
0.00; 
0.001 
0.00: 
0.W 
0.003 
0.00: 
0.00; 
0.00; 
0.00; 
0.00; 
0.001 
0.01E 
0.00: 
0.00: 
0.004 
0.004 
0.002 
0.00: 
0.OOC 
0.00: 
0.004 
0.004 
0.00! 
0.004 
0.01E 
0.001 

- 
-___ - 

Ct-I 37 activity 
(dpmll OOcmZ) 

C o a O  acUvlty 
(dpmll OOcmP) 

Ag-1 O h  activity 
(dpm1100cm2) ncpm 

78.873 8,107 
6,515 
6,370 
2,909 
3,103 
2,909 
1,939 
4,267 
5,042 
2,133 
3,491 
2,327 
2,715 
2,521 
2,909 
1,939 

24,824 
4,655 
2,327 
5,430 
2,909 
2,521 
3,685 
3,491 
3,879 
2 7 7 5  

888 
714 
698 
319 
340 
319 
212 
467 
552 
234 
382 
255 
297 
276 
31 9 
212 

2,720 
510 
255 

28;302 

18,868 
41,509 
49,057 
20.755 

241,509 
45,283 
22,642 
52,830 
28.302 

38 I .. 
- 20 I - 595 

31 9 
276 
404 
382 
425 
297 - -+- AEAN 

AEDIAN 
STD DEV 
AAX 
AI N 

2 o f 2  
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BSILVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

Date: 3f13/a? Time: 133+ 
Pipe ID#: Pipe Diameter: 4 " Access Point Area: 22  & . I  

Building: ' q3 Elevation: -27' System: t f O S  FLR b/?AI_S 

Type of Survey Investigation Characterization Finalsurvey ,x- Other / 
Gross C060 cs L 

Detector ID# / Sled ID# 1"4! L V S  - /  r I lo I 
Detector Cal Date: i / f I  /a7 Detector Cal Due Date: I l t r  

Instrument: 23r'o-/ Instrument ID #: I846941 

m Instrument Cal Date: I f  I , / d 7  Instrument Cal Due Date: 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue I 0 . S  cpm 

Efficiency Factor for Pipe Diameter 0 00 (from detector efficiency determination) 

Is the MDCstatic acceptable? No (if no, adjust sample count time and recalculate MDCRStatic) 

Comments: ~ ~ - d 5  C-L0295 izy E33 e/ 7 P&IZ ri&k 

Technician Signature 

Pipe Interior Radiological Survey 

Package Page 1 of 3 
Attachment 3, Page 1 

REFERENCE COPY 



I 
BSI/LVSPipeCrawler-O02 

Revision 4 
Pipe Interior Radiological Survey Form (Continuation Form) 

Date: 
Pipe ID#: 
Building: 

Pipe Diameter: 
Elevation: 

REFERENCE COPY 0 
Package Page - 2- of 3 

Attachment 3, Page 2 
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I 
BSYLVSPipeCrawler-002 

Revision 3 

Pipe Interior Radiological Survey Form 

Date: i*/q 10 c. Time: 
I / I  

Access Point Area: jbr bz Y s- 
System: A, 

Pipe ID#: I. 83 Pipe Diameter: 
Building: %y &is Elevation: 

Type of Survey Investigation Characterization Finalsurvey Other rl 

Gross C06O cs L/ 
Detector ID# / Sled ID# +- Is9 "2?g36? I / f i !  

Detector Cal Date: TtS! O G  Detector Cal Due Date: 
Instrument: z3n - I Instrument ID #: 

Instrument Cal Date: 7/ ,-!OS Instrument Cal Due Date: 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue 6 . 5  cpm 
MDCRSbtiC / f .  5f cpm 
Efficiency Factor for Pipe Diameter 
MDCstatic fl 2 

Is the MDC,,,, acceptable? z1 
Comments: xu 

0 I 0D07/ (from detector efficiency determination) 

a+(i i l ;adjust  sample count time and recalculate mck,ti,) 

1 r r k  GP3-  1 1  ?&en& 

Technician Signature 

Pipe Interior Radiological Survey 

- Package Page 1 of - 3 

REFERENCE COPY U Attachment 3, Page 1 
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BSULVSPipeCrawler-002 

Revision 4 

Pipe Interior Radiological Survey Form (Continuation Form) 

Date: */?f/& I 
Pipe ID#: I g 3 Pipe Diameter: Access Point Area: 
Building: j&r &,+B Elevation: -.. 7yl  * _  System: 

Package Page l o f  3 n 1 REFERENCE COPY 1 
Attachment 3, Page 2 
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i I 

EP-1.84 Revision ## 

c 

Original Page 1 of 3 Design ## 

Survey Unit #(s) 

Description 

2) EP 1.84 is a Class 1, Group 3.2 survey unit as per the PBRF Final Status 
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004. 

3) Surveys in EP 1.84 were performed using a scintillation detector optimized 
to measure gamma energies representative of Cs-137. Sample #EP 3-1 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 
BSULVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

COPY 

Date: Approval Signatures 

FSS/Charactehtion Engineer 



FSS Design # EP 1.84 Revision # Original 

1.0 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

History/Description 

1 . 1  

1.2 

The subject pipe system is the 4" floor drain line fiom the Off Gas Pit to 
the drain header that services Hot Dry Storage O S ) .  

EP 1.84 consists of 4" diameter piping that is approximately 23 feet in 
length from the floor drain opening in the Off Gas Pit to the HDS header, 
involving one 90 degree elbow. 

Survey Design Information 

2.1 
2.2 

EP 1.84 was surveyed LAW Procedure #BSI/LVS-002. 
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 23 survey measurements. 

Surface area for the 4" ID piping is 973 cm2 for each foot of piping, 
corresponding to a total 4" ID piping surface area of 22,376 cm2 (2.2 m2) 
for the entire length of (approximately 23') of 4" piping.. 

2.3 

Survey Unit Measurement LocationsData 
3.1 Pipe interior radiological survey forms are provided in Attachment 2 of 

this release record. 

Survey Unit InvestigationsResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

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 
mdyr 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 1.84 passes FSS. 
Background was not subtracted fiom the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 



FSS Design # EP 1.84 

6.0 

7.0 

Revision # Original Page 3 of 3 

5.5 Statistical Summary Table 

Total Number of Survey Measurements 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

Mean 

Median 

Standard Deviation 

Maximum 

Minimum 

Statistical Parameter 
4" 

Pipe 

23 
13 
0 
0 

0.001 6 
0.0016 
0.0003 
0.0023 
0.001 1 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 
1.84 to be less than 1 mredyr. The dose contribution is estimated to be 
0.002 mredyr based on the average of the actual gross counts measured. 

Attachments 
Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.84 & Spreadsheet 
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pi&!!? BSI EPIBP SURVEY REPORT 

Mean 0.0616 
Median 0.0016 

Standard Deviation 0.0003 
Maximum 0.0023 
Minimum I 0.001 1 

STOCK 
Survey Technidan(s) 

I 

TED o8004 Piping Group 3.2 
SR-13 Radionuclide Distribution Sample EP 3-1 1 

Measured Nuclide 03-137 

PasslFail FSS Pass 
Area FactorlEMC Used No 

MREMNR Contribution 

COMMENTS: 
ACTMM VALUES NOT BACKGROUND CORRECTED 

DJ u 17-7-07 RP Engineer I Date 



- 
16,901 
23,944 
14.085 

c0-80 activlty 
(dpmllOOcmZ) 

191718 
19,718 
16,901 
25,352 
25,352 
19,718 
23,944 
21,127 
26.76 1 

Eu-152 acttvky Eu-lS4 actlvity Nb-94 acuvity Ag408m activity 
(dpm1100cm2) (dpm1100cmZ) (dpm1100cmZ) (dprnMOOcm2) Unity 

EP 1.84 
4" Pipe 

TBD 061004 Group 3.2 

Cs-137 activity 
( d W 1  OOcm2) 

1 , 737- 
2,461 
1,448 
2,461 
2,606 
2,027 
2,027 
1,737 
2,606 
2,606 
2.027 
2,461 
2,172 
2,751 

1 o f1  
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I /  

Date: 
idw P-5 . -.a Pipe I D P A  

Buildinl 

BSYLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

I q / q 8 6  - Time: //03 
Y. /J-w I ,  n Pipe Diameter: e " Access Point Area: o p ~  LLC 

I: * &I-8 Elevation: -2s' System : 
7 % % 4  

Type of Survey Investigation Characterization Final Survey )( Other cl 
Gross 

- 
C06O cs -4/ 'C Detector ID# / Sled ID# ++ [ S4 

9 15- /o 6 Detector Cal Due Date: q /  3% 7 Detector Cal Date: 

Instrument: 2 3 7 0 -  1 Instrument ID #: a 3  F W  
~ Instrument Cal Date: 7 / 5 / 0  L Instrument CaI Due Date: 

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

MDCRStatlC I I % CPm 
Efficiency Factor for Pipe Diameter 

MDCSta,, z1 

Is the MDCSbbc acceptable? a + ( i f z I d j u s t  sample count time and recalcdate MDC&,,,) 
Comments: 

0 9 2, 0 07 I @om detector efficiency detemhation) 

I ri- E P 3 -  I /  t o r n p c w  

Technician Signature 

Pipe Interior Radiological Survey 

. . .  

REFERENCECOPY 

Package Page 1 o f 3  

Attachment 3, Page 1 

. . -- 



BSI/LVSPipeCrawler-O02 
Revision 4 

Pipe Interior Radiological Survey Form (Continuation Form) 

rr Date: 10/9 /06  - 
P L L  AJ 

Access Point Area: Pipe ID#: /.&Pipe Diameter: 
Building: 

L*B . Elevation: - 2 5 1  System: 



.
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DQA Check Sheet 

Survey Unit# 

Design# 1 EP 1.84 I Revision# I Original I 
~ ~~ ~~ ~ 

EP 1.84 

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

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

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

Yes No 

X 

- ~ ~~ 

3. Is the instrumentation MDC for embeddedhuried piping static measurements below the DCGLw ? 

4. Was the instrumentation MDC for structure scan measurements, soil Scan measurements, and 
embeddedhuried piping scan measurements below the DCGLW, or, if not, was the need for additional 
static measurements or soil samples addressed in the survey design? 

5. Was the instrumentation MDC for volumetric measurements and smear analysis 10% DCGLw 7 
5. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 

used to nerform the survev? 

1. Has a posting plot been created? 

XI 

1 X 

X 

X 
- 

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

3. Have other graphical data tods been created to assist in analyzing the data? 

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

X 

X 

B. Were 'Special Methods" for data collection properly applied for the survey unit under review? 1 x 1  I 

2. Is the mean of the sample data DCGLW? X 
3. If elevated areas have been identified by scans andlor sampling, is the average activii in each 

elevated area < DCGLEMC (Class l), 
4. Is the result of the Elevated Measurements Test < 1 .O? 

DCGLw (Class 2), or <0.5 DCGLw (Class 3)? X 

X 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 2 the critical value? 

Data Analysis 

X 

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

Page 1 of 1 
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Survey Unit Release Record 

Design # 

Survey Unit #(s) 

EP-1.52 I Revision# 1 Original 1 Page 1 of 3 

1.52 

1) Embedded Pipe (EP) Survey Unit 1.52 meets the definition of embedded 
pipe for Plum Brook Reactor Facility (PBRF). 

2) EP 1.52 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 1.52 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 
BSULVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

Description 

Approval Signatures Date: 

FSS/Characterization Engineer 

0 COPY 



FSS Design # EP 1.52 

1 .o 

2.0 

3.0 

4.0 

5.0 

Revision # Original Page 2 of 3 

History/Description 
1.1 The subject pipe is the drain line &om the dry annulus inside the CV to the 

drain trench on the Rx Building -25 foot elevation. The function of this 
pipe was to convey water from the dry annulus to the drain trench on the 
Rx building -25ft., where the pipe is currently breached. 

EP 1.52 consists of 6” diameter piping that is approximately 50 feet in 
length from the breach point in the pipe trench to the CV, including two 
elbows of approximately 45 degrees. 

1.2 

Survey Design Information 

2.1 

2.2 

EP 1.52 was surveyed IAW Procedure #BSI/L.VS-OO2. 

100% of the 6” ID pipe was accessible for survey. The accessible 4” ID 
pipe was surveyed by static measurement at one foot increments, for a 
total of 49 survey measurements. 

Surface area for the 6” ID piping is 1,459 cm2 for each foot of piping, 
corresponding to a total 6” ID piping surface area of 71,491 cm2 (7.1 m’) 
for the entire length of (approximately 49’) of 6” piping.. 

2.3 

Survey Unit Measurement LocationsData 

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

Survey Unit InvestigationsResults 
4.1 None 
Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

Data assessment results are provided in the EPBuried 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 
mredyr 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 1.52 passes FSS. 

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



FSS Design # EP 1.52 

6.0 

7.0 

Revision ## Original Page 3 of 3 

5.5 Statistical Summary Table 

Statistical Parameter 

Total Number of Survey Measurements 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

6” 
Pipe 

49 

29 
0 

I Number of Measurements Above DCGL I o  
~ ~ ~~ ~~ 

Mean 

Median 

0.0285 

0.0225 
I Standard Deviation I0.0208 

Maximum 

Minimum 

0.1288 

0.0102 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr and dose contributions h m  Embedded Pipe and 
radionuclides contributing 10Y0 in aggregate of the total close for both structural 
scenarios and soils. 

6.1 A review of the survey results has shown that the dose contribution for EP 
1.52 to be less than 1 mredyr. The dose contribution is estimated to be 
0.029 medy based on the average of the actual gross counts measured. 

Attachments 
Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.52 & Spreadsheet 



SECTION 7 
ATTAC-NT 1 

3 PAGE(S) 



BSI EP/BP SURVEY REPORT 

1.52 
2l14/06,2/15I06, 

91  2/06 

Pipe ID 

Survey Date 

Survey Location CV -37el. 

2350-1 # 203488 

44- 1 59Q38369-10 1 

Survey Technician(s) 

Survey Unit Classification 
TBD 06-004 Piping Group 

SR-13 Radionuclide Distribution Sample 
Measured Nuclide 

Area FactorlEMC Used 
P a d a i l  FSS 

MREMNR Contribution 

I -1 

1 
I 

EP 3-9 
c0-60 

No 
Pass 
<I 

I 1 

i RP Engineer I Date &( & 6-2 F-g .7  



at 
C 
c, 

E 
g! a 
(d 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 

J 

-- 

-- 

- 
1 1  
8 
lo 
15 
14 
11 

-- 

-__ 

EP 1.52 
6" Pipe 

TBD 06-004 Group 1 

Cos0 activity 
(dpmll OOcm2) 

3,770 
2.742 . -  ~ _ . _ _ _  

3,427 
5.141 

- - . _  

Cs-137 activity EU-162 activity ENS4 actlvlty Nb-94 activity Ag-1OBm activity 
(dpm1100cm2) (dpml100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cmt) "nitv 

- 
0.02; 
O.OlE 
0.02c 
0.031 
0.029 
0.022 
0.018 
0.018 
0.022 
0.018 
0.031 
0.027 



EP 1.52 
6" Pipe 

TBD 06-004 Group 1 

STDDN ~ 0.021 
-_ . -_ - .. MAX 0.129 

MIN - 0.010 

2 o f 2  
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BSVLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

t r  

PipeID#: l e  fL PipeDiameter: Access Point Area: co 0 Q 

Type of Su - 

0 - 
3 B  System: P0-c be(:& &u,+, T- p Building: E )c Elevation: - 

rvey investigation Cjiaracterization - Gross Co60 J 

/ 2- Z 0 -0 3 

106 Detector ID# / Sled ID# Dtfcro~ \kw /LdS-, / 

Detector Cal Date: 
Instrument: 

I n s h e n t  Cal Date: 

Detector Cal Due Date: 

I/-/ 7-m- Instrument Cal Due Date: 

12-2 8 - 0 6 

1 /--/ 7 - 0 6 23sg-r Instrument ID #: ‘ n 3 Y 8  

,. - .. -. - I- rrom me u a l y  Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue 5 cpm 

tk Technician Signature Cc 0mnIQ-c 
Pipe Interior Radiological Survey 

REFERENCE COPY 

Package Page 1 of 2- - 

Attachment 3, Page 1 





B S KVSPipeCrawler-002 
Revision 4 

Date: 
Pipe ID#: 
Building: 

Pipe Interior Radiological Survey Form 

Time: w33 0 
,, n c ; c ; w  rornt Area: S'PR bc 

MY nn.,+rd - Elevation: -3EY System: 

Characterization - Final Survey >(, Other- xz '- 

- Co60 - J ra 
Gross 

Detector ID## / Sled ID# Dtceou I Mc; 
- 

- 

"s- Detector Cal Date: 28 - b c c - j I L V S - l  / DC 
Detector Cal Due Date: 3 - 

Instrument ID #: 7 0 3  

c - 
From the Daily Pipe Survey Detector Control F o m  for the Selected nPtcm+-- 
- 

_ _  

Backgroundvalue S-, 3 cpm 

----1- ~ Y b ~ b C U l  

IS me I M U C , ~ ~ ~ ~  acceptable? Yes/ No 

Pipe Interior Radiological Survey 

REFERENCE COPY a 5 
Package Page 1 of - 

Attachment 3, Page 1 



Pipe Interior Radiological Survey Form (Continuation Form) 

Date: 
Pipe ID#: 
Building: 

Pipe Diameter: 
Elevation: 

BSILVSPipeCrawler-002 
Revision 4 

Access Point Area: 
System: 

REFERENCE COPY n Package Page - -  &Of 7 

Attachment 3, Page 2 
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Date: 
Pipe ID#: 
Building: 

Pipe Interior Radiological Survey 

Time: w 3 3 a  
/ d  s z  Pipe Diameter: 6 tt 
crr Elevation: 

Form 

BSVLVSPipeCrawIer-002 
Revision 4 

Access Point Area: 
System: 

Pipe Interior Radiological Survey 

REFERENCE COPY 0 Package Page 1 of 7 

Attachment 3, Page 1 
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DQA Check Sheet 

-Design # I EP 1.52 I Revision # I Original I 
~~ 

Survey Unit # EP 1.52 

Preliminary Data Review' 

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

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? 

Yes No NIA 

1. 

2. 

3. 

4. 

X 

X 

Is the instrumentation MDC for embeddedhuried piping static measurements below the DCGLw ? 

embeddedhuried piping scan measurements below the DCGLw, or, if not, was the need for additional 

X 

Was the instrumentation MDC for structure Scan measurements, soil Scan measurements, and 

static measurements or soil samples addressed in the survey design? 
X 

~~~ 

5. 

6. 

7.  

8. 

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

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? 

X 

X 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 
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? X 

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

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

X 

Data Analysis 

1 x 1  
2. Is the mean of the sample data DCGLw? X 

X 

X 

X 

3. 

4. 

5. 

If elevated areas have been identified by scans and/or sampling, is the average activity in each 
elevated area < DCGLEMC (Class l), 
Is the result of the Elevated Measurements Test e 1 .O? 

Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 2 the critical value? 

DCGLw (Class 2), or ~ 0 . 5  DCGLw (Class 3)? 

Comments: 

Form 

Rev 0 
CS-0912 

Page 1 of 1 



SECTION 7 
ATTACHMENT 4 

1 DISC 



I 

i 

Survey Unit Release Record 

Design # 

Survey Unit #(s) 

Description 

EP-1.22 I Revision# I Original I Page 1 of 3 

1.22 

1) Embedded Pipe (EP) Survey Unit 1.22 meets the definition of embedded 
pipe for Plum Brook Reactor Facility (PBRF). 

2) EP 1.22 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 1.22 were performed using a scintillation detector optimized 
to mesure gamma energies representative of CO-60. Sample #CS050330- 
0003 fiom Survey Request (SR)-13 was referenced for this decision. 

4) Survey Instructions for this survey unit are incorporated into and performed 
in accordance with (JAW) 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 
BSULVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 

Date: Approval Signatures 

FSS/Characteri&on Engineer 

Form 

Rev 0 
CS-0911 

. . . ~ .. ,“_ . .. - 1  ..: ......._,. - 



FSS Design # EP 1.22 

1 .o 

2.0 

3.0 

4.0 

5.0 

Revision # Original Page 2 of 3 

HistoryDescription 

1.1 The subject pipe system is the 3” purge line for canal “ H .  The function 
of this pipe was to convey water from the 3”risers in Canal H to the HD 
sump in Pump Room#22 on the Rx building -25ft., where the pipe is 
currently breached. 

EP 1.22 consists of 3” diameter piping that is approximately 90 feet in 
length from the pump room to the riser in Canal H. The pipe section has 
four mitered elbows of ranging between 45 and 90 degrees. 

1.2 

Survey Design Information 

2.1 

2.2 

EP 1.22 was surveyed IAW Procedure #BSI/LVS-O02. 
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 90 survey measurements. 

Surface area for the 3” ID piping is 730 cm2 for each foot of piping, 
corresponding to a total 3” ID piping surface area of 65,700 cm2 (6.6 m2) 
for the entire length of (approximately 90’) of 3” piping.. 

2.3 

Survey Unit Measurement LocationdData 

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 

5.2 

5.3 

5.4 

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 
mredyr 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 1.22 passes FSS. 

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

- . I . .~ .  .. ,--. .. . ..... 1 ..I.. ..--. . . . .  , . . , . . . , . . . 



1 FSS Design # EP 1.22 I Revision # Original I ~ a g e 3 o f 3  I 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

I Survey Unit: 1.22 I 

12 

0 

6.0 

7.0 

Number of Measurements Above DCGL 

Mean 

Median 

Standard Deviation 

5.5 Statistical Summary Table 

0 
0.0099 
0.0092 
0.0042 

Statistical Parameter 

Maximum 

Minimum 

I Pipe 3n 

0.0242 

0.0030 

I 

Total Number of Survey Measurements I 90 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 
1.22 to be less than 1 mredy. The dose contribution is estimated to be 
0.010 m r d y - r  based on the average of the actual gross counts measured. 

Attachments 

Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.22 52 Spreadsheet 

- ... , ~ . . .... . .-_.- 
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I \ 

r I 
BSI EP/BP SURVEY REPORT 

Pipe ID F 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Mean 
Median 

Standard Deviation 
Maximum 
Minimum 

Suwey Date 

Survey Time 

90 
12 
0 
0 

0.0099 
0.0092 
0.0042 
0.0242 
0.0030 

I -  

SR-13 Radionudide Distribution Sample 
Measured Nuclide 

Area FactorlEMC Used 
PasslFail FSS 

MREWR Contribution 

I1 12121l05, 1/05/06, 
1/09/06, 3/09/06 

- 
4 

CS050330-0003 
CO-60 

No 
Pass 
4 

23SO-ld 21 2223,203488 

DetectorSled # 091 5 I 1345 I0815 

I I 
I I 

t TBD O6-004 PiDina GIWD I 2 I 

~ 

I 
COMMENTS: 
ACTIVITY VALUES NOT BACKGROUND CORRECTED 



EP 1.18 
3" Pipe 

TBD 06-004 Group 2 

Cs-137 advlty 
(dpmll OOcm2) 

Eu-162 activity 
(dpmll00cm2) 

2,513 
2,732 
1,421 
2,732 
1,967 
1,093 
1,257 
1.803 

40 
44 
23 
44 
31 
17 
20 
29 

1,639 
1,803 

710 

26 
29 
11 

- .- 

1,065 
1.776 

17 
28 ,~ 

923 
71 0 

_ _  
15 
11 

1,527 
1,065 
1,634 
1,989 
1,421 
1,172 
1,172 
1,421 

462 
1,172 
1,065 

______ 

24 
17 
26 
32 
23 
19 
19 
23 
7 

19 
17 

- 

-~ __ 

__. ~~ 

- 

WPm 

- 
2.7 
2.3 

3 
2.3 
4.6 
5.3 
4.6 

5 
2.6 

5 
3.6 

2 
2.3 
3.3 

3 
3.3 

2 
3 
5 

2.6 
2 

4.3 
3 

4.6 
5.6 

4 
3.3 
3.3 

4 
1.3 
3.3 

3 

- 

Unity 

- 
O.OOE 
0.007 
0.014 
0.01 1 
0.021 
0.024 
0.021 
0.022 
0.012 
0.023 
O.01E 
0.009 
0.01 1 
0.015 
0.014 
0.01 5 
0.006 
0.009 
0.015 
0.008 
0.006 
0.013 
0.009 
0.014 
0.017 
0.012 
0.01 0 
0.010 
0.012 
0.004 
0.01 0 
0.009 

__._ 

- 

co-60 activity 
(dpm1100cm2) 

EU-154 Scuvity 
(dpm1100cm2) 

Nb-94 activity ncpm 
1 .  

- 
2.7 
2.: 
.: 

13,500 
11,500 
23,077 
17,692 
35,385 
40,769 
35,385 
38,462 
20.000 

1,849 
1,575 
3,161 
2,424 
4,847 
5,585 
4,847 
5,269 
2,740 
5,269 
3,793 
2,107 
2.424 

11 
9 

19 
14 

1 53 
1 45 

91 
70 

140 
161 
140 
1 52 
79 

152 
109 
61 
70 

100 
91 

100 
39 
59 
99 
51 
39 
85 
59 
91 

110 
79 
65 
65 
79 

___- 

2 
2.: 
4.E 

1 
28 
33 
28 
31 

2 
3 5.: 

4.E 2 
3 e 

2.f 16 
31 C 

3.€ 
2 

2.2 
3.3 

2 

38,462 
27,692 
15,385 
17,692 
25,385 
23,077 
25,385 
10,000 
15,OOO 
25,000 
13,000 
10,000 
21,500 
15,000 
23,000 
28,000 

_- 20,000 
16,500 
16,500 
20,000 
6,500 

16,500 
15,000 

~ _ _ _  

22 
12 
14 
20 
19 
20 
8 

12 
20 
10 
8 

_____ 3,477 
3,161 
3 477 3.2 

2 
3 

1,370 
2,055 
3,425 
1,781 
1,370 
2,945 
2,055 
3,151 
3,836 
2,740 
2,260 
2,260 
2,740 

890 
2,260 
2,055 

1 
1 
2 
I 

5 
2.6 

2 
4.3 

3 
4.6 
5.6 

4 

17 
12 
18 
22 

2 
2 
1 
1 
~. __ 16- 

13 
13 
16 
5 

13 
12 

______ 

- _. 

-___ 
3.3 
3.3 

4 
1 
1 

1.3 
3.3 

3 

0 
1 

26 
65 
59 

--_____. 

1 



EP 1.18 
3” Pipe 

TBD 06-004 Group 2 

~~ 

C060 actlvity 
(dpmll Wm2) 

7 

Unity 

- 
0.OM 
0.01 1 
0.00: 
0.OM 
0.OlC 
0.01: 
0.OOf 
0.00: 
O.OO€ 
0.OOi 
0.01c 
O.OO€ 
0.OM 
0.00: 
O.OO€ 
0.OOi 
0.01 I 
O.OOE 
0.OOi 
0.OOf 
0.01[ 
0.01; 
0.01( 
0.01( 
0.00: 
0.OM 
0.001 
O.OOE 
0.ooL 
0.01; 
0.01; - 

Cs-137 activity 
(dpm/lCKkm2) 

2,466 
1.781 

1,273 
923 

1,575 
1,781 
2,260 
2,740 
2,260 
2,260 
1 .ow 

817 
923 

1,172 
1,421 
1,172 
1,172 

568 

I 

Eu-152 actlvity 
(dpm/l OOcm2) 

Eu-154 activity 
(dpmll OOcm2) 

Ag-1Om activity 
(dpmll OOcm2) 

Nb-94 activity 
Idm1100wn2I gcpm 

- 
2 

3.6 
1.6 

. .  

39 
71 
32 
39 

8 
14 

1 
1 

1,370 
1,279 

1.370 71 0 

11 
20 
9 

11 
19 
24 
15 

_ _  

2 10,000 
3.6 18,000 
1.6 8,000 

2 10,000 
3.3 16,500 
4.3 21,500 
2.6 13,000 

1 5,000 
2.6 13,000 
2.3 11,500 
3.3 16,500 
2.6 13,000 

2 10,000 
3 15,000 

2.6 13,000 
2.3 11,500 
3.6 18,000 
2.6 13,000 

6 
8 

13 
17 
10 
4 

10 
9 

13 
10 

1 
1 2 

3.3 1 65 
85 
51 
20 

2,260 1,172 
1,527 

1,781 

1,781 923 
81 7 

1 4.3 
2.6 1 

0 
~ _ _ _  

6 
15 
13 

1 
2.6 
2.3 
3.3 
2.6 

2 
3 

2.6 
2.3 
3.6 
2.E 
2.2 
2.E 
3.2 

4 
3.2 
3.2 
1 .E 
i 

2.E 
2.E 
1 .f 

4 
__- 

1 
1 

51 
45 
65 
51 

19 
15 

1 
1 

2,260 1,172 
1,781 
1,370 
2,055 
1,781 
1.575 81 7 

1 39 
59 
51 
45 
71 
51 
45 

8 
12 

11 
17 1 ~ _ _ _  

10 
9 

14 
10 
9 

1 15 
13 1 

1 20 
15 
13 

1 
1 

51 
65 
79 

10 
13 
16 
13 

15 
19 
23 
19 
19 
9 

3.3 16,500 
4 20,000 

3.3 16,500 
3.3 16,500 
1.6 8,000 

2 10,000 
2.6 13,000 
2.6 13,000 
1.3 6,500 

4 20,000 
4 20,000 

65 
65 
32 
39 
51 
51 
26 
79 

13 
6 
8 11 

10 
10 
5 

16 

_____- 

15 
15 
7 

1,781 

2,740 1,421 
2.740 1.421 

23 
23 79 16 4 - 



EP 1.18 
3" Pipe 

TBD 06-004 Group 2 

Cs-137 actlvlty 
(dpm1100cm2) 

i 

Eu-IS2 activlty 
(dpmll OOcm2) 

710 
1,065 

568 
1,279 
1,279 

71 0 
1,279 
1,065 
1,172 
1,279 

817 
1,065 

568 
1,065 

11 
17 
9 

20 
20 
11 
20 
17 
19 
20 
13 
17 
9 

17 
81 7 
81 7 

1,279 
923 

1,065 
1,776 
1,421 

_. 71 0 
947 

1,105 
1.421 

13 
13 
20 
15 
17 
28 
23 
11 
15 
18 
23 

- 

- 

gcpm 

- 
2 
3 

1.6 
3.6 
3.6 

2 
3.6 

3 
3.3 
3.6 
2.3 

3 
1.6 

3 
2.3 
2.3 
3.6 
2.6 

3 
5 
4 
2 
6 
7 
9 
7 

Nb-M actlvlty 
(dpm1100cm2) 

Ag-108m actlvlty 
(dpm1100cm2) Unity 

- 
0.OM 
0.00s 
0.005 
0.01 1 
0.01 1 
0.ON 
0.01 1 
0.00s 
0.01c 
0.01 1 
0.007 
0.005 
0.005 
0.009 
0.007 
0.007 
0.01 1 

0.009 
0.015 
0.012 
0.006 
0.008 
0.009 
0.012 
0.009 
0.01 1 

0.010 

-___ 

0.008 

___ 

- 

ncpm 

10,000 
15,000 
8,000 

18,000 
18,000 
10,000 
18,000 
15,000 
16,500 
18,000 
11,500 
15,000 
8,000 

15,000 
11,500 
11,500 
18,000 
13,000 
15,000 
25,000 
20,000 
10,000 
13,333 
15,556 
20,000 
15,556 
17.778 

2 
3 

1.6 
3.6 
3.6 

2 

1,370 
2,055 
1,096 
2,466 
2,466 
1,370 
2,466 
2,055 
2,260 
2,466 
1,575 
2,055 
1,096 
2,055 
1,575 
1,575 
2,466 
1,781 
2,055 
3,425 
2,740 
1,370 
1,826 

-_ 2,131 
2,740 
2,131 
2.435 

1 8 39 
59 
32 
71 
71 

1 12 
6 1 

14 
14 

1 
1 

8 
14 

1 
1 

39 
71 
- 

3.6 
3 12 

13 
14 

1 
1 

59 
65 3.3 

3.6 
2.3 

3 
1.6 

3 
2.3 
2.3 
3.6 
2.6 

3 
5 
4 

1 
1 

71 
45 9 

12 
6 

12 
9 
9 

1 
1 

59 
32 
59 
45 

1 
1 
1 45 

71 
51 

14 
10 
12 
20 

1 
1 
1 
2 

59 
99 

16 1 
1 

79 
39 8 

11 
_ _ _ ~  2 

6 
7 

53 
61 12 

16 
12 
14 

~~ 

9 
7 

79 
61 
70 

1 
8 8 1 

L AEAN 
AEDIAN 0.009 

0.004 - 



EP 1.18 
3" Pipe 

TBD 06-004 Group 2 

at 
C 

E 
e! 3 
0 

* 

P 
Co-60 activity co60 activity Cs-137 activity Eu-162 actlvity Eu-154 adlvlty Nb-94 acthrity Ag-108m activity 

g c P  ncpm (total dpm) (dpml100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) 

MAX 0.024 
MIN 0.003 

4 o f 4  
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Pipe Interior Radiological Survey Form 

Date: / 2 - 2  /-or Time: 0 s / r  
Building: fl- F Elevation: - L J- Access Point Area: V?cx/c  h‘ 
System: C ~ A C  - ~U?& Pipe Diameter: 

Type of Survey Investigation 
Sled Size 3 inch 
Detector: YY-6 2- Detector ID #: 

Instrument: 2 3  m-r Instrument ID #: z/2123 

PipeID# 1, Z.2  

Characterization inal Survey Other J 

ZQ Y Y C - / z /  

+e3 - 

Cal Date: / / - I  7 -0 f- Cal Due Date: //-/ 7 -a+ 

Cal Date: // -1 7 -Of Cal Due Date: / /77-d  L 

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

Background Value cs”: 9 cpm 
MDCKtati, // #3 cpm 
Efficiency Factor for Pipe Diameter 0.00 0 7 
MDcstatic b7Zb  d p d l  00cm2 

(taken from detector calibration certificate) 

Is the MDCStahc acceptable? @ No (ifno, adjust sample count time and recalculate MDCRs,tic) 

Comments: * I /e&& 5KfAJd-!/ 1 J J P  
/ 

Pipe Interior Radiological Survey 

Radiological Survey Commenced: Date: /2- 2 / fl Time: 0 ?/r 

Package Page 1 of & 

Attachment 3, Page 1 





Pipe Interior Radiological Survey Form 

Date: /.J,--- d IC Time: J J Y S  

/?#G dv7 4 m Z  Pipe Diameter: 

Type of Survey Investigation Characterization Final Survey / 
Sled Size ,T>'&f E*inch 

Detector: P + [  & Detector ID #: *&- 2 ~ 7 0 1  

Instrument: 259- I Instrument ID #: /PA93 
Cal Date: 1.7 -#vJ -+- Cal Due Date: / 7 - f l e v -  @L 

Building: Xs+e 'T* Elevation: - a 5 Access Point Area: -2-7 Tmcd 
System: z'--> Pipe o",", 1 . 2 - 3  

Cal Date: 17- +J@d - flq Cal Due Date: ('7 - &h - 06 

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

Background Value C-S- cpm 

MDCRStatiC // cpm 
Efficiency Factor for Pipe Diameter 

MDcstatlc 2774  d p d l  00cm2 

.& 

0 I P . 0 0  4 (taken from detector calibration certificate) 

Is the MDC,,,,, acceptable? No (ifno, adjust sample count time and recalculate MDC&,,) 

Comments: g-'7W rlrt7',b d FGCAVi-c/  
I 

/ 

N O ?  &niP&cT- gsp  / - 
c_ 

Pipe Interior Radiological Survey 

REFERENCE COPY 0 
Package Page 1 of 2 

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

$ ,  

! 

'r 

Package Page A of a 
Attachment 3, Page 2 
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I 

Pipe Interior Radiological Survey Form 

Date: // + b G  

Type of Survey Investigation 
SledSue 3 ’>&~/  $&J 

Time: 6 rzr 
Elevation : -25 Access Point Area: --’2.7*w - 

Pipe ID # /.+ 

Other / 

Pipe Diameter: 

inch 
- 

Detector: 44-42 
Cal Date: ]7-/3Qd---oJ- 

Instrument: 23 50 y f  

Cal Date: 1 7  - / c / d ~  - 0  5 

From the Daily Pipe Survey Detector Control Form for 
Background Value 0 / cpm 

Efficiency Factor for Pipe Diameter 

MDcstatic b772L9 d p d l  OOcm’ 

0 i) 0 p )  (taken &om detector calibration certificate) 

REFERENCE COPY 

Package Page 1 o f 2  
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Pipe Interior Radiological Survey Form (Continuation Form) 

Package Page o f 2  
7- 
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Pipe Interior Radiological Survey Form 

BSYLVSPipeCrawler-002 
Revision 4 

Date: 3 ' ?*-C'G Time: GFfc 

AC-S Point k e a :  -2.r  R ~ A b f j  
/hrfFL- # &'A 6 E  

Pipe ID#: /. 23 Pipe Diameter: 3 f /  

Building: - . E y  Elevation: 4- %+- 

Gross c060 J cs 
Type of Survey Investigation characterization Final Survey sys% Other t/- 

Detector ID## / Sled ID# 3 J k P u d  jfld/L*/ f p/ 
Detector Cal Date: 

Instrument: 

w L- QSZ c - o g  Detector Cal Due Date: w- D%C c D L 

R33-p -I  fnstrumentD# a03vm 
Instrument Cal Date: , 7 -  /-q&tLfflor Instrument Cal Due Date: C 7 ' " I P . I  - 3  c 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value /?=f cpm 

MDCRSWiC 18% cpm 
Efficiency Factor for Pipe Diameter 0 1 0 ooq4 
~ C s t a t l c  2344 cm2 

Is the MDCm,,, acceptable? 
Comments: 

( h m  detector efficiency determination) 

Technician Signature 

Pipe Interior Radiological Survey / 

REFERENCE COPY 

Package Page 1 of & 
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I 1 

~ ~ 

Survey Unit # 

DQA Check Sheet 

EP 1.22 

Design # I EP 1.22 I Revision # I Original I 

Answers to the following questions should be fully documented in the Survey Unit 
Release Record Yes No NIA 

1. Have surveys been performed in accordance with survey instructions in the Survey Design? 1 x 1  I 
~ 

3. 

4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 

Is the instrumentation MDC for embeddedhuried piping static measurements below the DCGLw ? 

embeddedhuried piping scan measurements below the DCGLW, or, if not, was the need for additional 

I 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? 

X 

X 

I x  

~ ~~ 

5. 

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

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

8. 

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

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

X 

X 

X 

1 .  Has a posting plot been created? 

- ~~ 

I x  €I. Is the data set comprised of qualified measurement results collected in accordance with the survey 
desian. which accuratelv reflects the radiohical status of the facilitv? 

X 

- 

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

2. Has a histogram (or other frequency plot) been created? I I I x  
X 

2. 
3. 

4. 

Is the mean of the sample data c DCGLW? 
If elevated areas have been identified by scans and/or sampling, is the average activity in each 
elevated area 
Is the result of the Elevated Measurements Test c 1 .O? 

DCGLEMC (Class I), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)? 

1. Are all sample measurements below the DCGLw (Class I 8 2), or 0.5 DCGLw (Class 3)? 1 x 1  I 
X 

X 

X 

FSS/Characterization Engineer (printlsign) 

FSSl Characterization Manager (prinffsign) 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 2 the critical value? I I I x  

Date 6-30-0 
R. Case 

Comments: 

Page 1 of 1 
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Survey Unit Release Record 

EP-1.45A Design ## 

~ 

Revision # Ori@ Page 1 of 3 

Survey Unit #Is) 

Description 

1) Embedded Pipe (EP) Survey Unit 1.45A meets the definition of embedded 
pipe for Plum Brook Reactor Facility (PBRF). 

2) EP 1.45A 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 1.45A 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 
BSVLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 
I 



FSS Design # EP 1.45A 

1.0 

2.0 

3.0 

4.0 

5.0 

Revision # Original Page 2 of 3 

History/Description 

1.1 The subject pipe system is the 2” vent pipe from the Reactor tank to the 
drain trench on the Rx Building -25 foot elevation. The h c t i o n  of this 
pipe was to convey water k m  the top of the Rx Tank to the drain trench 
on the Rx line located in Quad “B” of the Reactor Building -25’ elevation. 
EP 1.45A consists of approximately 7 feet of piping. 1.2 

Survey Design Information 

2.1 

2.2 

EP 1.45A was surveyed IAW Procedure #BSI/LVS-002. 

1W/o of the 2” DD pipe was accessible for survey. The accessible 2” ID 
pipe was surveyed by static measurement at one foot increments, for a 
tokd of 7 survey measurements. 

Surface area for the 2” ID piping is 486 cm2 for each foot of pi ing, 
corresponding to a total 2” ID piping surfm area of 3,405 cm (0.3 m2) 
for the entire length of (7’) of 2” piping. 

2.3 4 

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 

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 
mredyr 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 1.45A passes FSS. 
Background was not subtracted from the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 

5.3 

5.4 



I 

FSS Design # EP 1.45A Revision # Original Page 3 of 3 

5.5 Statistical Summary Table 

Total Number of Survey Measurements 

Number of Measurements >MDC 

6.0 

7.0 

7 
5 

I &  

Statistical Parameter 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

I Pipe 

0 
0 

Mean 

Median 

0.0539 
0.0542 

Standard Deviation 

Maximum 

0.0129 
0.0778 

I Io.0401 Minimum 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 
1.45A to be less than 1 rnredyr. The dose contribution is estimated to be 
0.054 mredyr 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 1.45A & Spreadsheet 
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BSI EPIBP SURVEY REPORT 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Mean 
Median 

Standard Deviation 
Maximum 
Minimum 

Pipe ID EP 1.4SA 

Survey Date 27-FeM)6 

Survey Time 08: 10 

7 
5 
0 
0 

0.0539 
0.0542 
0.0129 
0.0778 
0.0401 

Pipe Size I 

Survey Unit Classification 
TBD 06-004 Piping Group 

SR-13 Radionudie Distribution Sample 
Measured Nuclide 

Area Factor/EMC Used 
PasslFail FSS 

MREMMR Contribution 

Sunrey Location 4 el. Cavity Vessel 

2350-1 # 212223 

DetectorSled # 44-62 204402 I 121 

1 
1 

EP 3-9 
(20-60 

No 
Pass 
4 

Detector Efficiency 0.00026 

+--Q-WlhsyFPN) 486 
Fkld BKG -1 5.3 

Field MDCR Ispn) 10.9 

Nominal MDC ~dp.nm~l* 7,836 

Survev Measurement Results 

RP Engineer 1 Date BLsQ /ft#&p 7-7-07 

I 
COMMENTS: 

ACTIVITY VALUES NOT BACKGROUND CORRECTED 



- 

Unity 

0.061 
0.047 
0.054 
0.054 
0.040 
0.042 
0.078 

I 

- 

I 

?k 
C 
- 
E 
g! 
3 
(b 

I 
1 
2 
3 
4 
5 
6 
7 

+ 

gcPm 

13 
10 

11.5 
11.5 
8.5 
9 

16.5 

ncpm 

13 

Cos0 activlty C0-60 actlvlty 
(total dpm) (dpm1100cm2) 

50,000 10,279 

EP 1.45A 
2" Pipe 

TBD 06-004 Group I 

10 38.462 7.907 

Cs-I 37 acUvity 
(dpm1100cm2) 

Eu-152 acthrlty Eu-154 acthrity NbW actMty 
(dpm1100cm2) (dpm1100cm2) (dpm1100cm2) 

Ag-108m actlvity 
(dpmllOOcm2) 

407 72 
55 
63 

I 

9,751 I 2,592 300 

63 
47 

31 3 7.500 1 1.994 

50 
91 

231 

MEAN 
MEDIAN 
STD D N  
MAX 

11.5 
11.5 
8.5 
9 

16.5 

MIN 

443231 9,093 
44,231 9,093 
32,692 6,721 
34,615 7,116 
63,462 13,046 

360 
360 
266 
282 
517 

1 of1 

8,625 2,293 265 
8,625 2,293 265 
6,375 1,695 196 
6,750 1,795 208 
12,376 3,290 38 1 
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BSlYLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

Date: 2- 2 T). e 4 Time: & P I C '  

Pipe ID#: / +  9 $4 Pipe Diameter: 2 Access Point Area: @tFyfLW j,+&~r L 

Type of Survey Investigation Characterization Finalsurvey x, Other J 

Gross Co60 

Building: x r  Elevation: --c S ys tern: C M 7 -  

cs - 
Detector ID# / Sled ID# Y 4 4 h Y  I a3 72[ I f 3 . 1  

Detector Cal Date: /7. p Q d - d  5 Detector Cal Due Date: 1 7 - + 0 =  'bC 
Instrument: 33SQ - I  Instrument ID #: 9 1  d3S3 

Instrument Cal Date: / 7 - & d T 0 5  Instrument Cal Due Date: / 7 - d d 4 - 4  6 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 5 3 cpm 

MDCRStatiC /o, p CPm 
Efficiency Factor for Pipe Diameter 0 I 9 00 Zb @om detector efficiency determination) 
MDCStatIC 7s3b d p d  \ 9 3  cm2 
Is the MDCStab,, acceptable? No (if no, adjust sample count time and recalculate MDCR,,) 

Technician Signature 

Pipe Interior Radiological Survey 

REFERENCE COPY 0 I Package Page 1 of- 

Attachment 3, Page 1 
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DQA Check Sheet 

Survey Unit # 

Design # I EP 1.45A 1 Revision # I Original 1 
EP 1.45A 

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? 1 x 1  I 
2 Is theinstrumentation 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? 

3. Is the instrumentation MDC for embeddedlburied piping static measurements below the DCGLw ? 

~~ 

X i- 

8. 

9. 

Were “Special Methods” for data collection propetiy 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? 

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

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

X 

X 

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

2. 

3. 

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

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

I x  7. Were the survey methods used to collect data proper for the types of radiation involved and for the 
media being surveyed? 

X 

X 

2. Is the mean of the sample data < DCGLw? 
3. If elevated areas have been identified by scans and/or sampling, is the average adivity in each 

elevated area < DCGLEMC (Class 1 
4. Is the result of the Elevated Measurements Test < 1 .O? 

< DCGLW (Class 2), or <0.5 DCGLw (Class 3)? 

1. Has a posting plot been created? I I I x  

X 

x 
x 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 5 the critical value? 

Data Analysis 

x 

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

FSSlCharacterization Engineer (printlsign) 

FSS/ Characterization Manager (pridsign) 

Date 4-7-07 
R. Case Date fl/o(o7 

v 

Page 1 of 1 

CS-0912 FI 
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Survey Unit Release Record 

Revision # EP-1.43-2.5” 
INST Design # Original Page 1 of 3 

_____ ~~~ 

Survey Unit #(s) 

Description 

1.43-2.5” INST 

1) Embedded Pipe (EP) Survey Unit 1.43-2.5” INST meets the defmition of 
embedded pipe for Plum Brook Reactor Facility (PBRF). 

2) EP 1.43-2.5” INST 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 1.43-2.5” INST were performed using a scintillation detector 
optimized to measure gamma energies representative of CO-60. Sample #EP 3- 
1 fiom 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-O02, 
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 
BSULVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

6) The piping used in the construction of this system was a non-standard 
schedule that was nominally 2.5” in diameter. This caused difficulties with 
regard to the procurement of an identical pipe sample for detector geometry 
mock-up. As a result, the detector calibration efficiency was not acquired. To 
compensate for this, the instnun ent efficiency values applied to this Survey 
Unit were associated with 3” diameter piping. These values are conservative 
when applied to measurements made on the nominal 2.5” diameter piping. 



Revision # Original FSS Design ## EP 1.43-2.5” 
INST 

I I 

Survey Unit: 1.43-2.5” INST 

Page 2 of 3 

1.0 

2.0 

3.0 

4.0 

5.0 

HistoryDescription 
1.1  

1.2 

Survey Design Information 

2.1 

2.2 

The subject pipe system is the 2.5” line located in Quad “B”of the Reactor 
building -12’ elevation. 

EP 1.43-2.5” INST consists of approximately 5 feet in length from the 
Reactor Building -25’ elevation, Quad “B” to the Sub Pile Room. 

EP 1.43-2.5” INST was surveyed IAW Procedure #BSI/LVS-002. 

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 of 5 survey measurements. 

Surface area for the 2.5” ID piping is 608 cm2 for each foot of pi ins, 
corresponding to a total 2.5” ID piping surface area of 3,040 cm (0.3 m2) 
for the entire length of ( 5 ’ )  of 2.5” piping. 

2.3 f 

Survey Unit Measurement LocationsData 

3.1 

3.2 

Pipe interior radiological survey forms are provided in Attachment 2 of 
this release record. 
Although the measurements were performed on 2.5” diameter piping, 
instrument efficiencies for 3” diameter piping were applied, which is a 
conservative evaluation of the results. 

Survey Unit InvestigationdResults 

4.1 None 
Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

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 
mredyr 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 1.43-2.5” INST passes FSS. 

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



I I 

Revision # Original FSS Design # EP 1.43-2.5” 
INST 

i 
Page 3 of 3 

1 
Total Number of Survey Measurements 5 

Number of Measurements >MDC 5 
0 

0 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

Mean 0.0345 

I Survey Unit: 1.43-2.5” MST 1 

Median 

Standard Deviation 

Maximum 

Minimum 

5.5 Statistical Summary Table 

0.0357 
0.0092 
0.0431 
0.01 93 

Statistical Parameter 

6.0 Documentation of evaluations pertaining to compliance With the unrestricted use 
limit of 25 mrerdyr and dose contributions fiom 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 

1.43-2.5” INST to be less than 1 mrerdyr. The dose contribution is 
estimated to be 0.035 mredyr based on the average of the actual gross 
C0llnt.s. 

7.0 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 1.43-2.5” N S T  & Spreadsheet 
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1 

BSI EP/BP SURVEY REPORT 

Pipe H) I EP 1.43-2.5 INST 

survey Date 23-Apr-07 

Survey Time 13:42 

Pipe Size 2 .5  

DCGL fdpnooau) 2.41E95 
0.3 

Routine Survey X 

pPA-hcorpon).dw 

Survey Location -12 el. Quad B 

2350-1 # 203438 

Debector-Sled I 23836s 
no sled 

Detector Efficiency 0.00066 

Field MDCR 1-1 7.3 

I Nominal MDC ( d p y ? ~ n *  2,648 
iurvey Measurement Results 

Total Number of Survey Measurements 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

5 
Number of Measurements >MDC 5 

0 
0 

Mean 0.0345 
Median 0 0357 

Standard Deviation I 0.0092 
Maximum 0.0431 

Minimum 1 0.0193 
STOCK 

Survey Technician(s) 

OMMENTS: 
CTlVlTY VALUES NOT BACKGROUND CORRECTED 

8 - 22- 07 RP Engineer I Date 



EP 1.43-2.5" INST 
2.5" Pipe 

TBD 06-004 Group 1 

* 
E 

E 
a 

+ 

C0-60 activity C0-60 activity Cs-137 activfty Eu-152 activity 
gcpm ncpm (totaldpm) (dpm1100cm2) (dpm1100cm2) (dpmllOOcm2) 

Eu-164 activity 
(dpm1100cm2) unitv Nb-94 actlvlty Ag-108m actlvlty 

(dpm1100cm2) (dpmIlOOcm2) 

1 

1 
2 
3 

27 27 40,909 6,728 267 6,382 
23 23 34,848 5,731 227 5,437 
29 29 43.939 7.226 286 6.855 

1,697 
1 . e 5  

1 96 47 0.04c 
167 40 0.034 

1,822 
1,508 

817 

21 1 50 0.042 
175 42 0.0% 
95 23 0.01E 

IMIN I 0.018 

41 24) 24 1 36364 j 5:980 
51 131 131 19.697 1 3.239 

l o f l  

~ - I - - -  

237 5,673 
128 3.073 

I 

MEAN 
MEDIAN 

0.034 
0.0% 

STD DEV 
MAX 

0.00s 
0.043 
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1 BSULVSPipeCrawler-002 
Revision 4 

1 

Pipe Interior Radiological Survey Form 

Date: ?/z 3/07 Time: 13.4-= 
Pipe Diameter: Z 5 '  Access Point Area: @o& f i  

I System: 
Pipe ID#: 1,+3 
Building: cc/ Elevation: - /2//Q 5 

Type of Survey Investigation Characterization Final Survey )( Other - 
Gross _ _  * 

Detector ID# I Sled ID# 94- 154 23836Q 1 tu3 SL(5.r) 

co60 / c s  
~~ 

Detector Cal Date: 9/r/ 06 Detector Cal Due Date: ? . / d o 7  

Instrument Cal Date: 9 / d o  6 hstnunent Cal Due Date: 9/r/07 
Instrument: %3 5 7 -  I Instrument ID #: 201343 p 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 11 6 cpm 

Efficiency Factor for Pipe Diameter 
M w t a t i c  264 8 dpm/ 100 cm2 
Is the rvIDCStatic acceptable? a No (ifno, adjust sample count time and recalculate M D a t i C )  

Comments: 1 A/ 7 - 1  yQ1 P P 3 - /  

MDCRstatic 71 3 C P ~  

0 0 0 0% b (from detector efficiency determination) 

n 
covtt PL ET= 

Technician Signature 

Pipe Interior Radiological Survey 

Package Page 1 of& 

Attachment 3, Page I 
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DQA Check Sheet 

Design # I EP 1.43-2.5” INST I Revision # I Original I 
~ ~ 

Survey Unit # EP 1.43-2.5” INST 

Preliminary Data Review’ 

Yes No NIA Answers to the following questions should be fully documented in the Survey Unit 
Release Record 

1. 

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? 

3. 

4. 

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

X 

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

embeddedlburied piping scan measurements below the DCGLW, or, if not. was the need for additional 

5. Was the instrumentation MDC for volumetric measurements and smear analysis .c 10% DCGLw ? 

6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 
used to perform the survey3 

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

X 

Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 
X 

X 

X 

8. Were “Special Methods” for data collection properly applied for the survey unit under review? 1 x 1  I 
~~ 

9. Is the data set comprised of qualified measurement results collected in accordance with the survey 
desian. which accuratelv reflects the radiokmical status of the facilitv? 

~- ~ 

Graphical Data Review 

1. Has a posting plot been created? X 

2. 

3. 

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

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

X 

X 

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 

X 

X 

3. 

4. 

If elevated areas have been i d e n t i  by Scans andlor sampling, is the average activity in each 
elevated area < DCGLEMC (Class l), < DCGLw (Class 2), or 4 . 5  DCGLw (Class 317 
Is the result of the Elevated Measurements Test < 1 .O? 

~~ 

5. 

Comments: 

Is the result of the statistical test (S+ for Sign Test or Wr for WRS Test) 1 the critical value? X 

~ ~~ ~ 

FSSICharacterization Engineer (printlsign) 

FSSl Characterization Manaaer (printlsign) 
7 

Form 

Rev 0 
CS-0912 

Page 1 of 1 
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EP- 1.45 Design # 

Survey Unit #(s) 

Revision # Original Page 1 of 3 

2) EP 1.45 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 1.45 were performed using a scintillation detector optimized 
to measure gamma energies representative of CO-60. Sample #EP 3-9 h m  
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 
BSULVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 

I 

Description 

Approval Signatures I Date: 

FSS/Characterization Engheer 



FSS Design # EP 1.45 Revision # Original 

1.0 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

HistoryLIescription 

1.1 The subject pipe system is the 2” vent pipe from the Reactor tank to the 
drain trench on the Rx Building -25 foot elevation. The function of this 
pipe was to convey water from the top of the Rx Tank to the drain trench 
on the Rx line located in Quad “ B  of the Reactor Building -25’ elevation. 

EP 1.45 consists of approximately 1 12 feet of piping. 1.2 

Survey Design Information 

2.1 

2.2 

EP 1.45 was surveyed IAW Procedure #BSVLVS-002. 

100% of the 2” ID pipe was accessible for survey. The accessible 2” ID 
pipe was surveyed by static measurement at one foot increments, for a 
total of 112 survey measurements. 

Surface area for the 2” ID piping is 486 cm2 for each foot of piping, 
corresponding to a total 2” ID piping surface area of 54,481 cm2 (5.4 m2) 
for the entire length of (1 12’) of 2” piping. 

2.3 

Survey Unit Measurement LocationsData 

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

Survey Unit InvestigatiodResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

Data assessment results are provided in the EPBuried 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 
mredyr 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 1.45 passes FSS. 
Background was not subtracted from the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 

5.3 

5.4 



I i I 

FSS Design # EP 1.45 Revision ## Original Page 3 of 3 

5.5 Statistical Summary Table 

Statistical Parameter 

Total Number of Survey Measurements 

Number of Measurements >MDC 

2” 
Pipe 

112 

69 
Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

Mean 

I Median 10.0478 I 

0 

0 
0.0878 

Standard Deviation 

Maximum 

0.0954 

0.4488 

6.0 Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 m e d y r  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 
1.45 to be less than 1 mredyr. The dose contribution is estimated to be 
0.088 mredyr based on the average of the actual gross counts. 

7.0 Attachments 
Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.45 & Spreadsheet 

Minimum 0.0065 
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liiikr@ _ ' V I  _ L )  .- BSI EP/BP SURVEY REPORT 

Pipe ID EP 1.45 Survey Location 

suwby Time 

-27 el. Trench, 
25 el. Quad A, 
37 el. Sub Pile Room 

10:30,12:40, 
08:35, 08:22 

2350-1 # 212223 

Detector-Sled # 

Detector Efficiency I I  

44822044021 121, 44 
159 2159571nOsled,46 
150 238389 I nO sled, 44- 

62 212701 I121 

0.00026. o.Ooo38, 
0.0005,0.0002 

406 
5.2, 11, 12.3,4.9 

11.8, 14.4, 15.1. 10.6 

7836,3493,4410.5305 

112 
Survey MeasurementResults 

Total Number of Survey Measurements 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Number of Measurements >MDC 69 
0 
0 

Mean 0.0878 

Median I 0.0478 
Standard Deviation 0.0954 

I 0.4488 Maximum 
Minimum 0.0065 

I ROSENHAGEN, DEBRAUX, STOCK 
Survey Technician(s) 

Survey Unit Classification 1 
TBD 06-004 Piping Group 1 

SR-13 Radiinudie Distribution Sample 
Measured Nudide 

EP 3-9 

Area Factor/EMC Used No 

MREMNR Contribution <I 
P a w a i l  FSS Pass 

:OMMENTS: 

1. THE DATA IS PRESNTED IN ORDER, TRAVERSING CONTINUOUSLY THROUGH THE PIPE SYSTEM, 
FROM THE -27 TRENCH TO THE BOTTOM OF THE Rx CAVITY, NOT IN DATE ORDER. 

2. ACTIVITY VALUES NOT BACKGROUND CORRECTED 

8- 2 7-07 RP Engineer I Date 



EP 1.45 
2" Pipe 

TBD 06-004 Group 1 

E u l W  activity 
(dpm1100cm2) 

zJq=4 
4.5 4.: 

Nb-94 actlvlty Ag-108111 activity 
(dpm1100crn2) (dpm1100cm2) 

- 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

25,000 
15.385 

4 1 

5 ! 
6.5 6.! 

6 t 
6 t 

5.5 5.t 
6.5 6.! 

6 t 
7.5 7.! 

4.! 4.5 
6 ! 

_ -  

171308 
23,077 
25,000 
19,231 
21,154 
17,308 
23,077 
15,385 
21,154 
11,538 
26,923 
36,538 
28,846 
15,385 
30,769 
38,462 
38,462 
13,462 
17,308 
15,385 
19,231 
25,000 
23,077 
23,077 
21,154 
25,000 
23,077 
28,846 
17,308 
23,077 

5,139 
3,163 
3,558 
4,744 

- 5,139 
3,953 
4,349 
3,558 
4,744 
3,163 
4,349 
2,372 
5,535 
7,511 
5,930 
3,163 
6,325 
7,907 
7,907 
2,767 
3,558 
3,163 
3,953 
5,139 
4.744 
4,744 
4,349 
5,139 
4,744 
5,930 

_ -  3,558 
4.744 

Cs-137 activity 

204 
125 
141 
188 
204 
157 
172 
141 
188 
125 ~ 

172 
94 

219 
298 
235 
125 
251 
31 3 
31 3 
110 
141 
125 
157 
204 
188 
188 
172 
204 
188 
235 
141 
188 

__ 

Eu-162 actlvity 
(dpm/l00cm2) 

4,075 
3.000 
3,375 
4,500 
4,875 
3,750 
4,125 
3,375 
4,500 
3,000 
4,125 
2,250 
5,250 
7,125 
5,625 
3,000 
6,000 
7,500 
7,500 
2,625 
3,375 
3,000 
3,750 
4,875 
4,500 
4,500 
4,125 
4,875 
4,500 
5,625 __ 

3,375 
4,500 

1,196 1 38 
1,296 1 50 36 

997 I 115 I 28 
1.097 I 127 I 30 

. - -  

25 
1.196 138 1 33 

_- 897 104 j - 

- 

Unity 

- 
0.03' 
0.011 
0.02' 
0.02t 
0.03' 
0.024 
0.02f 
0.02' 
0.021 
0.01! 
0.02f 
0.014 
0.03: 
O M !  
0.03! 
0.01! 
0.031 
0.04' 
0.04' 
0.01' 
0.02' 
0.01! 
0.024 
0.03 
0.021 
0.021 
0.02( 
0.03 
0.021 
0.03: 
0.02 
0.021 

~- 



EP 1.45 
2" Pipe 

TBD 06-004 Group 1 

Eu-164 actlvity 
(dpm1100cm2) 

37 10.5 

39 7.: 
40 12.5 

42 11.5 

Nb44 activity Ag-108111 activity 
(dpm11Wcm2) (dpm/lO0cm2) 

897 
1,396 
1,396 
2,293 
2,094 
1,894 
1,495 
2,492 
2.193 

ncpm 

104 25 
162 39 
162 39 
265 63 
242 58 
21 9 52 
173 41 
288 69 
254 61 

4.5 
7 
7 

11.5 
10.5 
9.5 
7.5 
12.6 
11 

11.5 
12 

10.5 
7 

s 
4 
3 
e 
3 
2 

11 
42 
15 
25 
54 
1c 
2c 
15 
?E 
17 

E 

C 

2,293 
2,393 
2,094 
955 
682 

1,228 
546 
409 
819 

17,308 
26,923 
26,923 
44,231 
40,385 
36,538 
28,046 
48,077 
42,308 
44,231 
46,154 
40,385 
18,421 
13,158 
23,684 
10,526 
7,895 
15,789 
7,895 
5 , 263 
28,947 
110,526 
39,474 
65,789 
142,105 
26,316 
52,632 
39,474 
50,000 
44,737 
21,053 

__ 

265 63 
277 66 
242 58 
111 26 
79 19 
142 34 
63 15 
47 11 
95 23 

3,558 
5,535 
5,535 
9,093 
8,302 
7,511 
5,930 
9,883 
8,697 
9,093 
9,488 
8,302 
3,787 
2,705 
4,869 
2,164 
1,623 
3,246 
1,623 
1,082 
5,951 
22,722 
8,115 
13,525 
29,213 
5,410 
10,820 
8,115 
10,279 
9,197 
4,328 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

141 
219 
219 
360 

7 

E 
4 

E 

L 

c: 

.: 

L 
c 

11 
4: 
1f 
2: 
54 
1C 
2t 
1: 
16 
1i 
t 

329 
298 
235 
392 
345 
360 
376 
329 

_- 

409 
273 

1,501 
5,730 
2,046 
3,411 
7,367 
1,364 
2.729 

150 
107 

86 
64 
129 
64 

193 

47 11 
32 8 
174 41 
663 158 
237 57 
395 94 
852 204 
158 38 
316 75 

43 
236 

~ 

- 2,0461 237 
2.592 1 300 

901 
322 
536 

1,158 
214 
429- 
322 

~~ 

57 
72 407 

365 
172 

Eu-162 activity 
(dpm1100cm2) 

3,375 
5,250 
5,250 
8,625 
7,875 
7,125 
5,625 
9,375 
8,250 
8,625 
9,000 
7,875 
3.592 
2,566 
4,619 
2,053 
1,540 
3,079 
1,540 
1,026 
5,645 
21,554 
7,698 
12,830 
27,712 
5,132 

7,698 
9,751 
8.724 

1 or264 

4,105 
268 I 64 

1.091 126 30 

- 

Unity 

- 
0.021 
0.03: 
0.03: 
0.09 
0.05( 
0.04: 
0.03f 
0.05 
0.05; 
0.09 
0.05 
0.05( 
0.021 
0.01f 
0.02: 
0.01: 
0.01( 
0.011 
0.01( 
0.0m 
0.03f 
0.13E 
0.04t 
0.081 
0.171 
0.03; 
0.06: 
0.04t 
0.06' 
0.05! 
0.02€ 

___ 

__.._ - 

2of4 



66 a 
67 1C 
68 7 
69 E 
70 l e  
71 18 
72 22 
73 2€ 
74 24 
75 22 
76 17 
77 22 
78 2E 
79 27 
80 31 
81 31 
82 44 
83 2E 
84 67 
85 8.1 
86 124 
87 6s 
88 4 
89 2€ - 

90 5( 
91 6t 
92 81 
93 8: 
9 4 8 L  

EP 1.45 
2" Pipe 

TBD 06-004 Group I 

Cos0 activlty CoMl actfvity Cs-137 activity Eu-152 activity Eu-154 activity Nb-94 activily Ag-lO8m ectivity 
ncpm (total dpm) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) 

- 

Unity 

- 
0.03: 
0.03; 
0.02E 
0.03; 
0.02: 
0.015 
0.05E 
0.W 
0.054 
0.W 
0.055 
0.0% 
0.04; 
0 .09  
0.061 
0.06€ 
0.07€ 
0.07€ 
0.1 Ot 
0.07' 
0 . m  
0.2M 
0.3& 
0.165 
0.101 
0.065 
0.12: 
0.16; 
0.21( 
0.204 
0.2a - 

3 o f 4  



EP 1.45 
2" Pipe 

TBD 06-004 Group 1 
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Pipe Interior Radiological Survey Form 

a 7,, FdCH 
- 

Date: / - I  Y - 0 6  Time: /030 

System: 5 mm,~  RCUW Pipe Diameter: z I' 
Building: ,x Elevation -e - d < Access Point 

/ YJ- 
Area: Pipe ID 

Type of Survey Investigation Characterization c-9 ## Other /- 

Detector: y - 6  L Detector ID #: Z D  L / C @  L- s/p/2 

Sled Size 2"djdyL lZIlctn $12 / inch 

Cal Date: //-/7-c3 Cal Due Date: / / - / 7 - U  L 
Instrument: 2 3 5 7 -  1 Instrument ID #: z/2223 
Cal Date: I / - /  7-0< Cal Due Date: / /- / 7 - 0  6 

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

CPm 
MDCRStahC //. 8' cpm 
Efficiency Factor for Pipe ~ O ~ D O O Z b  (taken from detector 
m e t e r  stahc d p d l  00cm2 

~&%Mk!e? 7 I c sue h/ 

Background Value 52- 

Is the MDC,hhc 783b @ No (dno, adjust sample count time and recalculate MDC%,,) 

Pipe Interior Radiological Survey 

Radiological Survey Commenced: Date: l-1Y-U 6 Time: / 0 3 0 

REFERENCECOPY 0 
Package Page 1 o f 3  

Attachment 3, Page 1 



p / p L  / , 4 r  Pipe Interior Radiological Survey Form (Continuation Form) 

REFERENCE COPY u Package Page E of 3 

Attachment 3, Page 2 





Pipe Interior Radiological Survey Form 

BSVLVSPipeCrawler-002 
Revision 4 

t t h Y  ma ~ u c ~ ~ ~  
Date: 3 *- b -0 & Time: / L  YO 

Pipe Diameter: ‘2. I’ Access Point Area: ,zkq 
System: C M r  (/C.,T GL’L 

Pipe ID#: I,  U T  

Gross Co60 / c s  

Building: g Elevation: 

Type of Survey Investigation Characterization Final Survey y Other / 
v 

Detector Cal Date: 7 - 2 0 4  b Detector Cal Due Date: 7 - 2 0 - 0 7  

Instrument: 23 5 - 0 -  I Instrument ID #: ZitZZJ 
Instrument Cal Date: //-/ 7 -0 5 Instrument Cal Due Date: / / - r 7 - 0  6 

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

Background Value I (  cpm 
MDCRtatx /+ q CPm 
Efficiency Factor for Pipe Diameter 0.00038- (from detector efficiency determination) 
MDCSt,, 3 4q3 d p d  Im cm2 
Is the MDCstatic acceptable? @ No (if no, adjust sample count time and recalculate MD-,,) 

Comments: i T l A  I ddfld&f 

d a  M Ar‘P;&& d 

Technician Signature P. 0 rcI n 4M\/ 

Pipe Interior Radiological Survey 

Package Page 1 of 1 

REFERENCE COPY m Attachment 3, Page 1 



J I 
BSVLVSPipeCrawler-002 

Revision 4 

Pipe Interior Radiological Survey Form 

Date: 3 b'L? b Time: 1 3 0  0 6ktaQ *JL ?s: 
ouap L- 8 % '  Pipe Diameter: 2 Access Point Area: L?n6 Jc  Fc,, .,*- - - c .- 67- P System: $;G- b'/L 

Pipe ID#: L d  Y J- 
Building: p x Elevation; 

Type of Survey Investigation JCharactenzation Final Survey ,X L/ 
Gross Co60 cs 

Detector ID# / Sled ID# vy-/59/ Z /  5 Q J ~  I 

Detector Cal Date: z-20 -0 G Detector Cal Due Date: z- 20 -0 7 

Instrument: z3-m - / Instrument ID #: m'Lzz3 
instrument Cal Date: pf 7 - 0 J- Instrument Cal Due Date: 1 / - r  7 - 3  L 

do J&zo 

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

Efficiency Factor for Pipe Diameter 
MD c StatlC 3 4 9 3  d P d  \m cm2 
Is the MDCstahc acceptable? @ No (if no, adjust sample count time and recalculate MDCRwc) 

Comments: d r ~ r i ~ ~  ~7r 0 d Jtikj L ,  
/ 

(from detector efficiency determination) 
* :: MDCRstatic 

0 .0  0 U.38 

Technician Signature 0 /- - 
( 1 

Pipe Interior Radiological Survey 

Attachment 3, Page 1 



- 

I 

BSYLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form (Continuation Form) 

Date: 3 - 6 i 6 6  a&@ + zq/ 
Pipe ID#: / e 9  5- Pipe Diameter: 2‘‘ Access Point Area: a . ‘ R Q & D ~  -tci.lr* 

Building: L% Elevation: - Z 5- Q &iik System: &r rft.st t;/V’L 

_ _ -  

Attachment 3, Page 2 



I 

B WLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

Date: ./,,/o& Time: of33 5 
Pipe ID#: I 1  45 Pipe Diameter: 2 " Access Point Area: SUO f i l e  I&. O W  

System: CART VEW &JUG 
1 

Building: C V  Elevation: - 3 7  

Type of Survey Investigation Characterization Final Survey x, Other 
Gross Co60 r/ c s  

Detector Cal Date: 7/6/06 Detector Cal Due Date: 3 1 d 0  7 

Instrument Cal Date: I f f /  7 /os Instrument Cal Due Date: I f / /  1 / b  6 

69 1 No S G D  Detector ID# / Sled ID# 44 -ISV #- 2.3 0 3 

Instrument: z3s 0- 1 Instrument ID #: 2/2223 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 12.3 cpm 

MDCRstatlc 15.l CPm 
Efficiency Factor for Pipe Diameter 

MDcstatlc 441 o d p d  \@ cm2 
Is the MDC,,, acceptable? @ No 
Comments: C P A J ~ N U + ~ O A ~  5~j ,2  

0 4QQ5 (from detector efficiency determination) 

(ifno, adjust sample count time and recalculate MDC%,,) 

- dc, 9 /.& Lv, AeE 
EP3-4 

Technician Signature 
/ T 

Pipe Interior Radiological Survey 

Package Page 1 o 3 - 

REFERENCECOPY 
Attachment 3, Page 1 



I I 

B SYLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form (Continuation Form) 

I /  
Pipe ID#: I *  45 Pipe Diameter: Access Point Area: 506 PILE ~ o p y  

Building: t I /  Elevation: -37 System: char v ~ u r  LIUE 

Date: 5//6/06 

' 

Package Page 2 of 3 

Attachment 3, Page 2 
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Pipe Interior Radiological Survey Form 

BSYLVSPipeCrawler-002 
Revision 4 

Date: Z-,z;;:2 Time: 0,922 

Type of Survey Investigation Characterization Final Survey >c Othe:? 

L I u O c n  G,J&y l i l  

Pipe ID#: Pipe Diameter: Access Point Area: ~ p g  cu 

Gross Co60 J CS 

Detector Cal Date: / f - /  7 - O r  Detector Cal Due Date: / 1-t 7-0 b 
Instrument: 2 3  m-( Instrument ID #: ~~Z~~ 

Building: Q ,x Elevation: - 4 r System: P (*J ib% 

Detector ID# / Sled ID# YY-bZ Lti /23 01 ’/ 
Instrument Cal Date: 1 /-/ 7- 0-T Instrument Cal Due Date: Ii-f 7 - d b  

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value $ ~ 4  cpm 
MDC%tatiC P J G  cpm 
Efficiency Factor for Pipe Diameter 
MDCstatic 43-  

0 1 0 00 (from detector efficiency determination) 
L 9-3  cm2 a No (ifno, adjust sample count time and recalculate MDCR,,,) Is the MDC,,,, acceptable? 

Comments: ) N / 7 i & C  SULdLh/ 

Technician Signature 

Pipe Interior Radiological Survey 

Package Page 1 of 2 

REFERENCECOPY I- Attachment 3, Page 1 
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DQA Check Sheet 

Design # I EP 1.45 I Revision # I Original I 
Survey Unit# I EP 1.45 
-~ 

Preliminary Data Review’ 

Yes No NIA Answers to the following questions should be fully documented in the Survey Unit 
Release Record 

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

I I l x  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? 

3. 

4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 

Is the instrumentation MDC for embeddedlburied piping static measurements below the DCGLw ? 

embeddedhuried piping Scan measurements below the DCGLw, or, if not, was the need for additional 

X 

X 

~ 

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 
used to perform the survey? 

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

8. 

X 

X Were ‘Special Methods” for data collection properly applied for the survey unit under r e v W  

9. Is the data set comprised of qualified measurement results collected in accordance with the survey 
desian. 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? X 
~ 

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

Are all sample measurements below the DCGLw (Class 1 8 2), or 0.5 DCGLw (Class 3)? 

X 

Data Analysis 

1. X I 
2. Is the mean of the sample data DCGLw? X 

X 

X 

X 

3. If elevated areas have been identified by scans andlor sampling, is the average activity in each 
elevated area .c DCGLEMC (Class l), 

4. Is the result of the Elevated Measurements Test < 1 .O? 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 5 the critical value? 

DCGLw (Class 2), or e0.5 DCGLw (Class 3)? 

- 

Page 1 of 1 

Form 
cs-0912 
Rev 0 
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Design # EP-1.39 Revision # Original 

Survey Unit #(s) 

Page 1 of 3 

Description 

1.39 

1) Embedded Pipe (EP) Survey Unit 1.39 meets the definition of embedded 
pipe for Plum Brook Reactor Facility (PBRF). 

2) EP 1.39 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 1.39 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 
BSVLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 

I 

I Date: Approval Signatures 



FSS Design # EP 1.39 Revision # Original 

1 .o 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

HistoryDescription 

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

EP 1.39 consists of approximately 40 feet in length fiom the pump room 
to the riser in Quad “A”. The pipe section has two mitered 90” elbows. 

1.2 

Survey Design Information 

2.1 

2.2 

EP 1.39 was surveyed IAW Procedure #BSVLVS-002. 

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 38 survey measurements. 

Surface area for the 3” ID piping is 729.7 cm2 for each foot of piping, 
corresponding to a total 3” ID piping surface area of 27,728.6 cm2 (2.8 m2) 
for the entire length of (38’) of 3” piping.. 

2.3 

Survey Unit Measurement LocationdData 

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

Survey Unit InvestigationdResults 
4.1 None 

Data Assessment Results 

5.1 

5 -2 

5.3 

5.4 

Data assessment results are provided in the EPBuried 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 
mredyr 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 1.39 passes FSS. 
Background was not subtracted &om the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 



I I I 

FSS Design # EP 1.39 Revision # Original Page 3 of 3 

I Survey Unit: 1.39 I 

Statistical Parameter 

Total Number of Survey Measurements 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

5.5 Statistical Summary Table 

3” 
Pipe 
38 
25 

0 
0 

Maximum 

Minimum 

I Mean I 0.015 I 

0.044 
0.003 

t 1 0.014 
I 

Median 

t Standard Deviation I 0.008 
I 

6.0 Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 
1.39 to be less than 1 mredyr. The dose contribution is estimated to be 
0.015 mredyr based on the average of the actual p s s  counts measured. 

7.0 Attachments 

Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.39 & Spreadsheet 
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BSI EP/BP SURVEY REPORT 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

0 
0 

Mean 0.015 
Median 0.014 

Standard Deviation 0.008 
Maximum 0.044 
Minimum 0.003 

ROSENHAGEN Survey Technician($) 

I 
COMMENTS: 
ACTIVITY VALUES NOT BACKGROUND CORRECTED 

D L  6 - / z d 7  
RP Engineer I Date 

6/12/2007 



EP 1.39 
3" Pipe 

TBD 06-004 Group 2 

C t l 3 7  activity 
(dpm1100cm2) 

Eu-152 activity Eu-154 activity 
(dpmllOOcm2) (dpdlOOcm2) 

I -  - - 

2 , 032 
2.388 

~- 

32 23 
38 27 4.7 

4.3 
8 
5 

4.3 
1.3 

3 
3 

3.3 
3.3 
2.7 

33,571 
30,714 
57,143 
35,714 
30,714 
9,286 

21,429 
21,429 
23,571 
23,571 
19.286 

____ 

2,185 
4,064 
2,540 
2,185 

660 
1,524 
1,524 
1,677 
1,677 
1,372 
2,185 
1,016 

356 

35 25 
65 46 
41 29 
35 25 
11 8 
24 17 
24 17 
27 19 
27 19 
22 16 
35 25 
16 12 
6 4 

4.3 
2 

0.7 
2 

1.6 
4 

3.6 
2 
4 

3.6 
3.3 
0.7 
3.3 
2.7 

30,714 
14,286 
5,000 

14,286 
1 1,429 
28,571 
25,714 
14,286 
28,571 
25,714 
23,571 
5,000 

23,571 
19,286 

_.. 

1,016 I 16 
813 I 13 

12 
9 

356 
1,677 
1,372 

6 4 
27 19 
22 16 

- 

Unity 

- 
0.01t 
0.01r 
0.01 ( 
0.01t 
0.02' 
0.01t 
0.01; 
0.02( 
0.01l 
0.03 
0.02' 
0.011 
0.oa 
0.01: 
0.01: 
0.014 
0.014 
0.01 I 

0.011 
0.001 
0.00: 
0.001 
0.00 
0.01- 
0.01! 
0.001 
0.01' 
0.01! 
0.01d 
0.00: 
0.011 
0.01 

- 

gcpm 

7 

3.7 
3.8 
2.2 
4.2 

E 
3.7 

4 
4.7 
4.2 

E 
f 

4.: 
1 .: 

-~ 

. __- 

.: 

3.: 
3.: 
2.i 
4.: 

0.i 

1 .2 

1 

c 
1 

Nb-94 activity 
(dpm/l DOcm2) 

Ag-lO8m activity 
(dpmll OOcm2) 

Co-60 activity 
(dpm1100cm2) 

CoM) activity 
(total dpm) 

105 
94 
65 

122 
142 
105 
114 
133 
122 
227 
1 42 
122 
37 
85 
85 

n 1,880 I 30 I 21 
1.677 I 27 I 19 

3,622 
3,230 
2,251 
4,209 
4,894 
3,622 
3,916 
4,601 
4,209 
7,831 
4,894 
4,209 
1,273 
2,937 
2,937 
3,230 
3,230 
2,643 
4,209 
1,958 

685 
1,958 

__ 1,566 
3,916 
3,524 
1,958 
3,916 
3 , 524 
3,230 

685 
3,230 
2,643 

26,429 
23,571 
16,429 
30,714 
35.714 

___- 

L 
2 

1,168 1 19 I 13 
2.185 I 35 I 25 
2,540 I 41 I 29 
1.880 I 30 1 21 

4 
2 
2 
1 
1 
1 
2 
2 

94 
94 
77 1 

2 122 
57 
20 
57 

1 
0 
1 

45 
114 
1 02 
57 

114 
102 

1 
2 
2 

- -  I 

2.032 1 32 I 23 1 

3.2 
A 

1 

3.t 
3.: 
0.; 
3.: 
2.: - 

1,829 I 29 1 21 
1.016 I 16 I 12 
2,032 
1,829 
1,677 27 94 

94 
77 

20 
2 
1 

1 o f2  



19,286 

2.7 2.7 19,286 
36 10.3 10.3 73.571 

Nb-94 activity 
(dpmllWcm2) 

1 
1 
1 

30,714 
37,857 

Unity 
Ag-108m activity 
(dpm1100unZ) 

77 0.011 
37 0.OM 
77 0.011 

co-60 actlvity 
(dpmllOOcm2) 

2: 185 
2.693 

2,643 
1,273 
2,643 
10,082 
4,209 
5.188 

35 
43 

EP 1.39 
3" Pipe 

TBD 06-004 Group 2 

Cs-137 activity 
(dpmll OOcm2) 

Eu-152 activity 
(dpm/l OOcm2) 

1.372 I 22 

5.233 84 

Eu-154 activity 
(dpmll OOcm2) 

16 
8 
16 
59 
25 
31 

292 0.W 
122 0.011 
150 0.022 

I 

hlEAN I 0.01: 
MEDIAN 0.014 
STD DEV 

0.00: 

2of2 
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I 

Pipe Interior Radiological Survey Form 

Date: 12- /5- -s  s Time: 8 803 

System: ’ @dj3  4 2 n b 6  Building: &LO& Elevation: -2g Access Point Area: 7 ~ e - d ~  L-( 

Sled Size 3 inch 
Detector: 

Pipe Diameter: Pipe ID # / *  3 9  

Type of Survey Investigation Charac terizati-- other c/ 
Y 7-6 2 Detector ID #: 

Cal Due Date: 

Cal Due Date: 

zo Y Y a  2- 0 I 
/I-/ 7-0 6 

Cal Date: / / - /7-03- 

31rZJ-r Instrument ID #: 2/L223 
Instrument: 
Cal Date: 

From the Daily Pipe SUmy Detector Control Form for the Selected Detector 
CPm 

Efficiency Fastor for pi,!, Dkneter 0 o o O l 4  (taken from detector 

MDCStillC 84 2 d p d l  00cm2 

/ /7  7 - 0-5- / / - - f  7 -0 G 

Background Value 3-• / 
MDCRSktIC 

‘B, CPm egc, &m;nJ-Lf i  

Is the MDC,,,, acceptable? a No (ifno, ad ju t  .%mple count t h e  and recalculate MDCR,,,) 

Comments: ldf I/RL&dn.r/cv 

Pipe Interior Radiological Survey 

Package Page 1 o f 2  

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

Package Page A of 

REFERENCE COPY 
Attachment 3, Page 2 





i 

Pipe Interior Radiological Survey Form 

Time: / 35-u 
.- OJ- Elevation: Access Point Area: 4 Ll4D ?$ 

’ 
- 2 

Date: 
Building: 
System: Quf l  o a- A - Py&, (5 Pipe Diameter: Pipe ID ## /.I 3? 
Type of Survey Investigation Characterization Other ,/ 
Sled Size 3 inch 
Detector: YY-b  ‘7 Detector ID #: zL9 Y”/o 2- 

Cal Date: ] / - - / 7 -  o r  Cal Due Date: //-/ 7 - 0  6 
Instrument: Z O F U - /  Instrument ID #: 7 /  22243 

Cal Date: I / - /  7 -01 Cal Due Date: / / - / 7 - 0  6 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue 6’ f cpm 

Efficiency Factor for Pipe k m e t  er 0 0 0 00 I 4 
MDC,tatl, Z 842 dpm/100cm2 

Is the MDCSbb, acceptable? @ No 

MDCRstatx / I  ’ CPm 

(taken from detector. 

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

Comments: r_0IVr/uu4 n B p 3  5L.l /L d-4 

%F /&ltw.YJ I O P E  

Pipe Interior Radiological Survey 

: Date: /L -ZO-OJ-  Time: 

-2. Package Page 1 of __ 

Attachment 3, Page 1 
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DQA Check Sheet 

Design # I EP 1.39 I Revision # I Original I 
Survey Unit# I EP 1.39 
- ~~ 

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? 1 x 1  I 
I 2. Is the instrumentation MDC for stnrcture static measurements below the DCGLw for Class 1 and 2 

survey units, or below 0.5 DCGLw for Class 3 survey units? I x  
3. 

4. 

Is the instrumentation MDC for embeddedlburied piping static measurements below the DCGLw ? 

embeddedmuried piping scan measurements below the DCGLW, or, if not, was the need for additional 

X 

Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 
X 

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

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

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

8. Were "Special Methods' for data collection property applied for the survey unit under review7 

9. Is the data set comprised of qualied measurement results collected in accordance with the survey 
desian, which accurately reflects the radiological status of the facility? 

Graphical Data Review 

I. Has a posting plot been created? I x  

2. Has a histogram (or other frequency plot) been created? I I I x  
3. Have other graphical data tools been created to assist in analynng the data? 

Are all sample measurements below the DCGLW (Class 1 8 2), or 0.5 DCGLw (Class 3)? 

X 

Data Analysis 

1. X 

2. 

X 3. 

4. Is the result of the Elevated Measurements Test 1 .O? X 

Is the mean of the sample data < DCGLW? X 
If elevated areas have been identified by scans and/or sampling, is the average activrty in each 
elevated area DCGLw (Class l), DCGLW (Class 2), or <0.5 DCGLw (Class 3)? 

5. Is the result of the statistical test (S+ for Sign Test or W for WRS Test) ?the critical value? I I I x  
Comments: 

d e  Date 6 -12-07 
FSS/ Characterization Manager (print/sign) Date P/&7 
FSSKharacterization Engineer (prinffsign) 

Page 1 of 1 
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Survey Unit Release Record 

Revision # 
EP-1.43-2” 

INST Design ## 

Survey Unit #(s) 

Original Page 1 of 3 

Description 

1.43-2” INST 

1) Embedded Pipe (EP) Survey Unit 1.43-2” INST meets the definition of 
embedded pipe for Plum Brook Reactor Facility (PBRF). 

2) EP 1.43-2” INST 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 1.43-2” INST 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 
BSILVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 

Approval Signatures I 



FSS Design # EP 1.43-2” INST 

1 .o 

2.0 

3.0 

4.0 

5.0 

Revision # Original Page 2 of 3 

HistoryDescription 

1.1 

1.2 

Survey Design Information 

2.1 
2.2 

The subject pipe system is the 2” line located in Quad “B”of the Reactor 
building - 12’ elevation. 

EP 1.43-2” INST consists of approximately 1 foot in length fiom the 
&actor Building -25’ elevation, Quad “B” to the Sub Pile Room. 

EP 1.43-2” INST was surveyed IAW Procedure #BSI/LVS-002. 

100% of the 2” ID pipe was accessible for survey. The accessible 2” ID 
pipe was surveyed by static measurement at one foot increments. Since 
this pipe segment is approximately one foot in length, one measurement 
was made. 

Surface area for the 2” ID piping is 486 cm2 for each foot of iping, 
corresponding to a total 2” ID piping surface area of 486 cm (0.05 m2) 
for the one foot length of piping surveyed. 

2.3 ? 

Survey Unit Measurement LocationsData 

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

Survey Unit InvestigationsResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

Data assessment results are provided in the EPBuried 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 
mredyr 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 1.43-2” INST passes FSS. 

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



FSS Design # EP 1.43-2” MST 

6.0 

7.0 

Revision # Original Page 3 of 3 

5.5 Statistical Summary Table 

Total Number of Survey Measurements 

2” 
Pipe Statistical Parameter 

1 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

I 

0 

I Number of Measurements Above DCGL I o  
Mean 

Median 

Standard Deviation 

0.0215 

0.021 5 

N/A 

I Maximum 1 0.0215 
1 -  Minimum 10.0215 
I I 

Documentation of evaluations pertaining to compliance With the unrestricted use 
limit of 25 mredyr 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 
1.43-2” INST to be less than 1 mredyr. The dose contribution is 
estimated to be 0.022 mredyr based on the average of the actual gross 
counts. 

Attachments 
Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 

- 

.43-2” INST & Spreadsheet 
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I 

Pipe ID 

survey Dab 

Survey T i  

Pipe Size 

liiiz@ >LP -.Ls ZL 
BSI EP/BP SURVEY REPORT 

EP I A3-2 INST Survey Location 

23-Apr-07 23s- I  # 

13:39 Detector-Sled # 

2" Detector Efficiency 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

X I 1  Routine Survey I 

1 
1 
0 
0 

-12 el. Quad B 

203438 

44-1 59 23836s 
I no sled 

0.0008 

486 
1.6 

7.3 

2,946 

Mean I 0.0215 
Median 0.021 5 

Standard Deviation I NIA 
Maximum 0.0215 
Minimum I 0.0215 

STOCK Survey Technician(s) 

I 
ZOMMENTS: 
4CTNITY VALUES NOT BACKGROUND CORRECTED 

8-72-07 RP Engineer I Date 



a 
C 
CI 

E 
2 gcpm ncpm 
a 

EP 1.43-2" INST 
2" Pi pe 

TBD 06-004 Group 1 

Unity 
Co-60 actlvlty COS0 activity Cs-137 activlty Eu-112 activity EudW activity Nb-94 actlvity Ag-lO8m Pctlvity 

(total dpm) (dpmll OOcm2) (dpmll OOcm2) (dpmllWcm2) (dpm1100cm2) (dpmll00cmZ) (dpmllWcm2) 

1 o f 1  
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I .  . I > , w . x .  . 

BSULVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

Date: 4 / 2 3 / 0 7  Time: 1 3 - 3 9  
Pipe ID#: I t43 Pipe Diameter: z q  Access Point Area: @&o 5 
Building: c d  Elevation: - { 2’ System: Ri &v&5 

Type of Survey Investigation Characterization Final Survey 
Gross Co60 Lc c s  

Detector ID## / Sled ID# 4+- 1 r9 2 3 8 3  67 / N o  SLED 
---IF- 

Detector Cal Date: 9 / F / O  6 Detector Cal Due Date: s/s(n 

Instrument Cal Date: Q/s/ O L  Instrument Cal Due Date: 9/25 / 277 
Instrument: 2 3 5 0  -( Instrument ID #: Z07938 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value / I 6 cpm 

MDCRStatiC 71 3 CPm 
Efficiency Factor for Pipe Diameter 
MDCstatlc 24 4 lp d p d  \OD cm 
Is the MDC,,hc acceptable? @ No (ifno, adjust sample count time and recalculate MDCK,,,) 

Comments: 

0. 0 00 (from detector efficiency determination) 
2 

1 r1- E? 3 -/ u 7 M ? L E E  7 

Technician Signature 

Pipe Interior Radiological Survey 

Package Page 1 of - 2 

SERVICES INC. 

I REFERENCE COPY I 
Attachment 3, Page 1 





I 

SECTION 7 
ATTACHMENT 3 

I PAGE@) 



~ ~- ~ ~ ~~ 

DQA Check Sheet 

Design # EP 1.43-2" INST Revision # Original 

Survey Unit # EP 1.43-2" INST 

Preliminary Data Review' 
Answers to the following questions should be fully documented in the Survey Unit 

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

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? 

3. Is the instrumentation MDC for embeddedhuried piping static measurements below the DCGLw ? 

4. Was the instmmentation 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? 

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

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

7. Were the survey methods used to collect data proper for the types of radiation involved and for the 
media beinrr surveved? 

~ ~~ 

8. Were 'Special Methods" for data collection property applied for the survey unit under review? 

9. 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 

1. Has a posting plot been created? X 

2. 

3. 

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

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

X 

X 

h t a  Analysis 

1. 

2. 

X 3. 

4. Is the result of the Elevated Measurements Test 1 .O? X 

Are all sample measurements below the DCGLw (Class 1 8 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 < D C G L E ~  (Class l), < DCGLW (Class 2), or ~ 0 . 5  DCGLw (Class 3)? 

X 

X 

~~~ ~ ~~ ~ ~ ~~~ ~ ~~~ 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 2 the critical value? 

Comments: 

Page 1 of 1 

cs-0912 1 ::: j 
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I 

Design # 

Survey Unit #(s) 

Description 

0 COP) 

Survey Unit Release Record 
~~ 1 Revision# I Original 1 Page 1 of 3 EP-1.42-2.5” 

INST 

1.42-2.5” INST 

1) Embedded Pipe (EP) Survey Unit 1.42-2.5” INST meets the definition of 
embedded pipe for Plum Brook Reactor Facility (PBRF). 

2) EP 1.42-2.5” INST 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 1.42-2.5” INST 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-O02, 
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. 

6) The piping used in the construction of this system was a non-standard 
schedule that was nominally 2.5” in diameter. This caused difficulties with 
regard to the procurement of an identical pipe sample for detector geometry 
mock-up. As a result, the detector calibration efficiency was not acquired. To 
compensate for this, the instrument efficiency values applied to this Survey 
Unit were associated with 3” diameter piping. These values are conservative 
when applied to measurements made on the nominal 2.5” diameter piping. 



I I 

Revision # Original FSS Design # EP 1.42-2.5” 
INST Page 2 of 3 

Survey Unit: 1.42-2.5” INST 

1 .o 

2.0 

3.0 

4.0 

5.0 

HistorylDescription 

1 . 1  

1.2 

Survey Design Information 

2.1 

2.2 

The subject pipe system is the 2.5” line located in Quad “B”of the Reactor 
building -12’ elevation. 

EP 1.42-2.5” INST consists of approximately 7 feet in length fiom the 
Reactor Building -25’ elevation, Quad “B” to the Sub Pile Room. 

EP 1.42-2.5” INST was surveyed IAW Procedure #BSI/LVS-002. 

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 of 7 survey measurements. 
Surface area for the 2.5” ID piping is 608 em2 for each foot of pi ing, 
corresponding to a total 2.5” ID piping surface area of 4,256 cm (0.4 m2) 
for the entire length of (7’) of 2.5” piping. 

2.3 P 

Survey Unit Measurement Locations/Data 

3.1 

3.2 

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

Although the measurements were performed on 2.5” diameter piping, 
instrument efficiencies for 3” diameter piping were applied, which is a 
conservative evaluation of the results. - 

Survey Unit InvestigationsResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

Data assessment results are provided in the EPBuried 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 
mredyr 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 1.42-2.5” INST passes FSS. 
Background was not subtracted fiom the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 



Revision # Original FSS Design # EP 1.42-2.5” 
INST 

I Survey Unit: 1.42-2.5” INST I 
Page 3 of 3 

5.5 Statistical Summary Table 

Total Number of Survey Measurements 

2.5” 
Pipe 

Statistical Parameter 

7 
Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

0 
0 

Number of Measurements Above DCGL 

Mean 

Median 

Standard Deviation 

0 
0.0036 
0.0030 
0.001 9 

6.0 Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 m r e d y  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 
1.42-2.5” INST to be less than 1 mredyr. The dose contribution is 
estimated to be 0.004 mredyr based on the average of the actual gross 
counts. 

7.0 Attachments 
Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.42-2.5” INST & Spreadsheet 

Maximum 

Minimum 

0.0059 
0.001 5 
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I 

Pipe ID 

Survey Date 

c2ii _i- _ L _  ,- BSI EPIBP SURVEY REPORT 

EP 1 A2-2.5 INST Survey Location -12 el. Quad B 

23-Apr-07 2350-1 # 203438 

Number of Measurements >MDC 

44-159 23836s 
I no sled Survey Time 11% Detector-Sled t 

0 

2.5” I Pipe Sue 

Number of Measurements Above 50% DCGL 

Detector Efficiency 1 0.00066 

0 

Routinesurvey I X I I  Field MDCR (cpn) 7.3 

Survey Measurement Results 
Total Number of Survey Measurements I 7 

I 0 Number of Measurements Above DCGL 
Mean 0.0036 

Median I 0.0030 
Standard Deviation 0.001 9 

Maximum I 0.0059 
Minimum 0.0015 

I STOCK Survey Technician(s) 

Survey Unit Classification 1 
TBD O6-004 Piping Group 1 

SR-13 Radionudide Distribution Sample EP 3-1 
Measured Nuclide c0-60 

PasdFail FSS Pass 
Area Factor/EMC Used No 

MREWR Contribution e1 

:OMMENTS: 
CTMTY VALUES NOT BACKGROUND CORRECTED 

p -  2 2  -07 RP Engineer I Date 



EP 1.42-2.5" INST 
2.5" Pipe 

TBD 06-004 Group 1 

- 

Unity 

- 
O.OOE 
0.001 
0.004 
0.001 
0.003 
0.006 
0.003 

0.004 
0.003 
0.002 
0.006 
0.001 

- 

- 

1 of 1 
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BSVLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

Date: 9/23/q Time: 1 1 3 4 -  
Pipe ID#: I ,4z  Pipe Diameter: 2,s." AccessPointArea: om 

System: % Building: t v  Elevation: - 2' 

Type of Survey Investigation Characterization Final Survey 
Gross (2060 / I c s  rgr- 

r q  A 383Lv / No SLED Detector ID# / Sled ID# q+ f 

Detector CaI Date: ? / T / O L  Detector Cal Due Date: 

Instnunent: 7 3  TU- / Instrument ID #: 2 0 3 . 4 3 q  9j5-1 0 4  htrument Cal Due Date: ?/(/67 Instrument Cal Date: 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue /, 6 cpm 

MDCRSbtiC 7, 3 CPm 
Efficiency Factor for Pipe Diameter 0 - 0 6 (from detector efficiency determination) 
M - W t a t i c  zw3 _I dp@/ - - l Q 0  cm2 

- 

Technician Signature 

Pipe Interior Radiological Survey / 

a Package Page 1 of - 

Attachment 3,-Page 1 
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Design # EP 1.42-2.5” INST 

Survey Unit# 1 EP 1.42-2.5” INST 

Revision # Original 

Preliminary Data Review’ 
Answers to the following questions should be fully documented in the Survey Unit 

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

Yes No N,A 

X 

2. 

3. 

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 embeddedhuried piping static measurements below the DCGLw ? 

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 
static measurements or soil samples addressed in the survey design? 

X 

X 

I x  
~~ ~ 

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

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

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

X 

X 

( X I  I 6.-Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 
used to wrform the survev? 

1. 

2. 

Has a posting plot been created? 

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

X 

X 

X 9. 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 

~ ~ ~~ ~~ 

1. Are all sample measurements below the DCGLw (Class 1 i3 2), or 0.5 DCGLw (Class 3)? 

2. Is the mean of the sample data DCGLW? 

X 

X 

3. Have other graphical data tools been created to assist in analyzing the data? I I I x  

3. If elevated areas have been identified by scans and/or sampling, is the average activity in each 
elevated area 

4. Is the result of the Elevated Measurements Test < 1 .O? 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 2 the critical value? 

DCGLEK (Class l), e DCGLw (Class 2), or ~ 0 . 5  DCGLW (Class 3)? 

Data Analyslr 

x 
X 

X 

Comments: 

Page 1 of 1 
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EP-1.92 Design ## Revision # Original Page 1 of 3 

Survey Unit #(s) 

2) EP 1.92 is a Class 1, Group 3.2 survey unit as per the PBRF Final Status 
Survey Plan (FSSP) and Technical Basis Document (TBD)-06-004. 

3) Surveys in EP 1.92 were performed using a scintillation detector optimized 
to measure gamma energies representative of (3-137. Sample #EP 3-1 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 
BSyLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 

Description 

Approval Signatu res I Date: 

FSS/Characterization Engineer 



FSS Design # EP 1.92 

1 .o 

2.0 

3.0 

4.0 

5.0 

Revision # Original Page 2 of 3 

History /Description 

1.1 The subject pipe system is the 4” overflow header for the hot drain system 
servicing the Hot Dry Storage ( H D S )  pit in the hot lab. The header runs 
from the southwest corner of the HDS pit and ties into the 4 inch overflow 
header designated as ID# 1.64. The purpose of this system was to act as 
an overflow pipe for the HDS to the hot sump on the -25ft of the Reactor 
Building through the valve pit. 

EP 1.92 consists of 4” diameter piping that is approximately 8 linear feet. 1.2 
Survey Design Information 

2.1 
2.2 

EP 1.92 was surveyed IAW Procedure #BSI/LVS-002. 
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 8 survey measurements. 
Surface area for the 4” ID piping is 973 cm2 for each foot of pi ing, 
corresponding to a total 4” ID piping surface area of 7,783 cm (0.7 m2) 
for the entire length of (approximately 8’) of 4” piping.. 

2.3 P 

Survey Unit Measurement LocationsData 

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

Survey Unit InvestigationslResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

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 @CGL) 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 1.92 passes FSS. 

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



FSS Design ## EP 1.92 

Survey Unit: 1.92 

Revision # original Page 3 of 3 
- 

6.0 

7.0 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

5.5 Statistical Summary Table 

0 
0 

I 
Statistical Parameter 

Mean 

Median 

Total Number of Survey Measurements 8 

0.0041 

0.0023 

I Number of Measurements >MDC 

Standard Deviation 

Maximum 

0.0045 
0.0152 

I Minimum 1 0.002 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 bas shown that the dose contribution for EP 

1.92 to be less than 1 rnredyr. The dose contribution is estimated to be 
0.004 mremlyr 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 1.92 & Spreadsheet 
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I I 

- .Lrr-LL e... 
BSI EPIBP SURVEY REPORT 

Pipe ID I 1.92 I 1  Survey Location I Hot Lab lHDS riser 
SurvevDate I 16-oct-06 2350-1 W I 203488 

DetectorSled W I 44-1 5W238369-101 
I ,  I I I Detector Efficiency 

I 

I 0.00071 Pipe Size 4" 

I 0.0019 Minimum 
STOCK Survey Technician(s) 

TBD 06-004 Piping Group 3.2 
SR-13 Radionudide Distribution Sample EP 3-1 1 

Measured Nuclide cs-137 
Area FactorlEMC Used No 

MREWR Contribution 
PaWFail FSS Pass 

COMMENTS: 
A C T M M  VALUES NOT BACKGROUND CORRECTED 

2 - 7 - 0  RP Engineer 1 Date 

1/7/2007 



EP 1.92 
4" Pipe 

TBD 06-004 Group 3.2 

Cs-137 activity 
(dpmliUOcm2) 

Cs-137 activity Cod0 activity 
(dpm1100cm2) (dpmllOOcm2) 

I - 

Unity 

- 
0.002 
0.002 

0.002 
0.002 
0.004 
0.003 
0.015 

0.004 
0.002 
0.005 
0.01 5 

- - 
a m 2  - - - - - 
- - - - 
o.002 - 

Eu-I 52 activity 
(dpmllOOcm2) 

Eu-154 activity 
(dprnllOOcm2) 

NbB4 activity 
(dpmll OOcm2) 

Ag-1 O8m activity 
(dpm1100cm2) 

ncpm 

- 
18 
20 
23 
21 

-___ 

1 
_.~.____. 

25,352 2,606 
28,169 2,895 
32,394 3,330 
29.577 3.040 333 

18 
2 20 
3 23 
4 
5 
6 
7 

~ 

-- 
I_ 

21 
21 
37 
29 
143 

___ 

-- 

21 
21 
37 
29 
143 

21 
3a 
29 

145 8 

__ 
MEAN 

MEDIAN 
STD O N  

MAX 

YIN 

1 o f 1  
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Date: 
Pipe ID#: 
Building: 

f BSULVSPipeCrawler-002 Revision 4 

Pipe Interior Radiological Survey Form 

Time: 

Pipe Diameter: 
Elevation: 

0x37 

Type of Survey Investigation c] ham r t& 7-t; fin 

Gross 

Access Point Area: 
System: 

- w 
10 1 DetectorID#/SledID# 44 - 1 S7 2 3&Zc 9 / 

Detector Cal Date: qrrIdb Detector Cal Due Date: - 
. lnstrument: - Instrument ID #: 

3 ro 
Instrument Cal Date: 7/r/O 6 Instrument Cal Due Date: 
From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 6.4 cpm 

c 

4 
67 

MDCRS,tic I !. 7 cpm 

Efficiency Factor for Pipe Diameter 

MDcstatlc d p d  cm2 
Is the MDC,,,, acceptable? Yes No (ifno, adjust sample count time and recalculate MDCR,,,,) 

Comments: R E  5or2Uls4 I?.?$ - J /  

@om detector efficiency detennination) 

Technician Signature 
Y 

Pipe Interior Radiological Survey 

REFERENCE COPY 0 
Package Page 1 of - a 
Attachment 3, Page 1 
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Design # 

Survey Unit # 

1'92 I Revision# I Original I 
EP 1.92 

Answers to the following questions should be fully documented in the Survey Unit 
Release Record yes No N,A 

3. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 
used to oerform the survey? 

I ,  

2. 

3. 

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 ? 

1 x 1  
7. Were the survey methods used to collect data proper for the types of radiation involved and for the 

media being surveyed? 

X 

X 

X 

6. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 
embeddedlburied piping scan measurements below the DCGLw, or, if not, was the need for additional 

Was the instrumentation MDC for volumetric measurements and smear analysis .c 10% DCGLI,V ? 5. 

1. Has a posting plot been created? I I I x  

X 

X 

3. 

3. 

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? 

Data Analysis 

X 

X 

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

-~ 

2. 

3. 

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

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

X 

X 

- ~- ~ ~ ~ ~ ~ ~ 

2. Is the mean of the sample data < DCGLw? 
3. If elevated areas have been identified by scans andlor sampling, is the average actiwty in each 

elevated area .c DCGLEMC (Class I), < DCGLW (Class 2), or ~ 0 . 5  DCGLW (Class 3)? 
4. Is the result of the Elevated Measurements Test .c 1 .O? 

Form 

Rev 0 
CS-0912 

X 

X 

X 

Page 1 of 1 

5. Is the result of the statistical test (S+ for Sign Test or W ,  for WRS Test) 2 the critical value? X 
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Design # EP-1.72 

Survey Unit #(s) 

Revision # Original Page 1 of 3 

Description 

2) EP 1.72 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 1.72 were performed using a scintillation detector optimized 
to measure gamma energies representative of CO-60. Sample #CS050330- 
0003 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 
BSVLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

v_I COPY 

Date: Approval Signatures 

Technical Reviewer 

FS S/Characteri 

CS-09/1 



FSS Design ## EP 1.72 

1 .o 

2.0 

3.0 

4.0 

5.0 

Revision # Original Page 2 of 3 

History Description 

1.1 The subject pipe system is the 2” waste air for canal “H’. The function of 
this pipe was to convey water fiom the 3”risers in Canal H to the HD 
sump in Pump Room #22 on the Rx building -25ft.. 
EP 1.72 consists of 2” diameter piping that is approximately 100 feet in 
length from the pump room to the riser in Canal H. The pipe section has 
mitered elbows of ranging between 45 and 90 degrees. 

1.2 

Survey Design Information 

2.1 

2.2 

EP 1.72 was surveyed IAW Procedure #BSVLVS-002. 

100% of the 2” ID pipe was accessible for survey. The accessible 2” ID 
pipe was surveyed by static measurement at one foot increments, for a 
total of 100 survey measurements. 
Surface area for the 2” ID piping is 486 cm2 for each foot of piping, 
corresponding to a tokd 2” ID piping surface area of 48,600 cm2 (4.9 m2) 
for the entire length of (approximately 100’) of 2” piping.. 

2.3 

Survey Unit Measurement LocationsData 

3 - 1 Pipe interior radiological survey forms are provided in Attachment 2 of 
this release record 

Survey Unit InvestigationsResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

Data assessment results are provided in the EPBuried 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 
mredyr 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 1.72 passes FSS. 

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



FSS Design # EP 1.72 

5.5 Statistical Summary Table 

Revision ## Original Page 3 of 3 

2” 
Pipe 

Statistical Parameter 

Total Number of Survey Measurements 

Number of Measurements >MDC 

~ 

100 
2 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

Mean 

I Median 1 0.0103 1 

0 
0 

0.0104 

I Standard Deviation 10.0037 I 
I Maximum 10.0206 1 
I Minimum I 0.0034 I 

6.0 

7.0 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 
1.72 to be less than 1 m e d y r .  The dose contribution is estimated to be 
0.01 mredyr based on the average of the actual gross counts measured. 

Attachments 
Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.72 & Spreadsheet 
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I 

Pipe Size 

I 

0.00026/0.00026/ 
0.00026/0.00038 2” Debctor Efficiency 

BSI EP/BP SURVEY REPORT 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Mean 
Median 

Standard Deviation 
Maximum 
Minimum 

Pipe ID 1 I .72 I I  Survey Location I Canal H Waste Air -27 

0 
0 

0.01 04 
0.0103 
0.0037 
0.0206 
0.0034 

23504 # 

. -  
SR-13 Radionudie Distribution Sample 

Measured N u d i  
Area FactorlEMC Used 

Pass/Fail FSS 
MREWR Contribution 

1 I 

- 

cs050330-003 
C0-60 

No 
Pass 
4 

1030 10815 I1020 
I1055 Survey Time 

RP Engineer I Date 

Detector-Sled # 

od u 6 - - 3 0 - @ ?  

204402-121, 21 5957- 
NO SLED 

486 
5.2l5.915.4114.1 

10.8/11.3111 115.9 

100 
2 

I - . . ~  

Rosenhagen, Debraux 
Survey Techniuan(s) 

TBD O6-004 PiDina GrouD I 2 

2OMMENTS: 
4CTIVITY VALUES NOT BACKGROUND CORRECTED 



EP 1.72 
2" Pipe 

TBD 06-004 Group 2 

I I 

Eu-152 actlvlty Eu-154 activity Nb-94 activity Ag-lO8m actlvity 
(dpm1100cm2) (dpm1100cm2) (dpm1100cm2) (dpm1100cm2) rnity 

- 
O.OO! 
O.OO! 
0.0% 
0.0% 
0.01 
0.00 
0.01 
0.01 
0.00 
0.01 
0.00 
0.00 

0.01 
0.oc 
0.oc 
0.oc 
0.oc 
0.01 
O.O( 
0.0' 
0.0' 
0.0' 

- 
- 
- 
- 
~ 

- 
- 
- 
- 
__ 
- 
- 
o.oa - 
__ 
- 

- 
- 
- 
- 
- 
__ 



EP 1.72 
2" Pipe 

TBD 06-004 Group 2 

Cs-137 activity 
(dpmli00cm2) 

Eu-162 activity 
(dpm1100cm2) 

1 ~~ 
- 

1,436 
1.026 

23 
16 

1,231 
1,231 

82 1 
1,026 

410 
616 

1,847 
82 1 

1,026 
1,026 
2,052 
1,026 

61 6 
1,847 
1,026 
1,231 
1,436 

82 1 
82 1 

1,231 

20 
20 
13 
16 
7 

10 
30 
13 
16 
16 
33 
16 
10 
30 
16 

23 
13 
13 
20 

20- 

- 

Unity 

- 
0.017 
0.ON 
0.m 
0.01c 
0.021 
0.01: 
O.OOE 
0.007 
0.012 
0.014 
0.007 
0.OlC 
0.OlC 
0.007 
0.00s 
0.003 
0.005 
0.015 
0.007 
0.009 
0.009 
0.017 
0.009 
0.005 
0.015 
0.009 
0.OlC 
0.012 
0.007 
0.007 
0.010 - 

Co-BOactMty 
(dpm1100cm2) 

Eu-154 activity 
(dpm1100cm2) 

Nb-94 activity Ag-lO8m activity 
(dpmll ooUn2) ncpm 

- 
5 

2.5 
2.5 
3 
6 

2 114 19,231 
9,615 
9,615 

11,538 
23,077 
13,462 
9,615 
7,692 

13.462 

3,957 
1,978 
1.978 

23 
12 
12 

5 
2.5 
2.5 

3 
6 

3.5 
2.5 

2 
3.5 

1 57 
57 1 

1,231 I 20 
2.462 I 39 

2,374 
4,748 
2,770 
1,978 
1,583 
2.770 

14 
28 
16 
12 

1 
2 

68 
137 

3.5 
2.5 

2 
3.5 

1 
1 

80 
57 

821 I 13 
1.436 I 23 

9 
16 

1 
1 

46 
80 
91 
46 
68 
68 
46 
57 
23 
34 

102 
46 
57 
57 

114 
57 
34 

1 02 
57 
68 
80 
46 
46 

~ _ _ _  

151385 
7.692 

1,641 1 26 
821 I 13 

4 
2 
3 
3 
2 

2.5 
1 

1.5 
4.5 

2 
2.5 
2.5 

5 
2.5 
1.5 
4.5 
2.5 

3 
3.5 

2 
2 
3 

-~ 

__ 
- 

4 
2 

3,166 
1.583 

19 
9 

2 
1 

11 j538 
11,538 
7,692 
9,615 
3,846 
5,769 

17,308 
7,692 
9,615 
9,615 

19,231 
9,615 
5,769 

17,308 
9,615 

11,538 
13,462 
7,692 
7,692 

11,538 

3 
3 

2,374 
2,374 
1,583 
1,978 

79 1 
1,187 
3,561 
1,583 
1,978 
1,978 
3,957 
1,978 
1,187 
3,561 
1,978 
2,374 
2,770 
1,583 
1,583 
2,374 

14 
14 

1 
1 
1 2 

2.5 
1 

9 
12 
5 
7 

21 

1 
0 

1.5 
4.5 

2 
2.5 
2.5 

5 
2.5 
1.5 

1 
2 

9 
12 

1 
1 

12 
23 

1 
2 

12 
7 

4.5 
2.5 

3 
3.5 

2 
2 
3 

-~ 
1 
1 16 

9 
9 

14 

I 
1 
1 68 

2o f4  



EP 1.72 
2" Pipe 

TBD 06-004 Group 2 

- 
4 
4 

3.5 
5 

3.5 
2 
1 

2.5 
3.5 
3.5 

1 
3 
4 

2.5 
3 

3.5 
3.5 
2.5 
3.5 

5 
4.5 

3.5 
4 

3.5 
2.5 
2.5 

1 
4 
4 
i 

7 

~- 

- 

I I I 

C060 actlvity C& acUvlty Cs-1 37 activity 
(total dpm) (dpm1100cm2) (dpm/10ocm2) ncpm 

41 15,385 I 3,166 I 1,641 
41 15,385 I 3,166 I 1,641 

3.5 I 13.462 I 2.770 I 1.436 -. -- -, ~ . ~~ 

5 19,231 3,957 2,052 
3.5 13.462 2.770 1.436 - - ,  -- -, - . ~~ 

2 7,692 1,583 82 1 
1 3.846 79 1 41 0 

4.5 17,308 3,561 1,847 
3 11.538 2.374 1.231 

3.5 13,462 2,770 1,436 
4 15,385 3,166 1,641 

3.5 13,462 2,770 1,436 
2.5 9,615 1,978 1,026 
2.5 9,615 1,978 1,026 

1 3,846 791 410 
2 7,692 1,583 82 1 
4 10,526 2,166 1,123 
7 18,421 3,790 1,965 

Eu-152 activity Eu-154 activity Nb-94 activity 
(dpm1100cm2) (dpm1100cm2) (dpm/lMkm2) 

26 I 19 I 2 
26 19 2 
23 16 1 
33 23 2 
23 16 1 
13 9 1 
7 5 0 

16 12 1 
23 16 1 
23 16 1 
7 5 0 

20 .I4 1 
26 19 2 
16 12 1 
20 I 14 I 1 
23 I 16 I 1 -~ 

23 16 1 
16 12 1 
23 16 1 
33 23 2 
30 21 2 
20 14 1 
23 16 1 
26 19 2 
23 16 1 
16 I 12 I 1 

12 I 1 

Ag-1OBm rctivlty 
(dpm1100cm2) 

9 
9 
80 

114 
80 
46 
23 
57 
80 
80 
23 
68 
9 
5 
68 
80 
80 
57 
80 

114 
102 
68 
80 
91 
80 
57 
57 
23 
46 
62 

109 

- 

Unity 

- 
0.014 
0.014 
0.012 
0.017 
0.012 
0.007 
0.003 
0.00s 
0.012 
0.012 
0.003 
0.01c 
0.014 
0.00s 
0.01c 
0.012 
0.012 
0.00s 
0.012 
0.017 
0.01 E 
0.OlC 
0.012 
0.014 
0.012 
0.00s 
0.00s 
0.003 
0.007 
0.00s 
0.01E - 

3 o f 4  



E 
e! 3 
ob 

P 
8 - I I I 

95 I 61 61 15.789 I 3.249 

Cos0 activity Co-60 advlty 
gcpm ncpm (totaldpm) (dpm1100cm2) 

Cs-137 activity 
(dpm/lOOcm2) 

EP 1.72 
2" Pipe 

TBD 06-004 Group 2 

Eu-IS2 actlvlty 
(dpm1100cm2) 

98 I 81 81 21,053 I 4,332 
99 I 41 41 10.526 I 2.166 

Eu-154 activity 
(dpm1100cm2) Unity Nb-94 activity Ag-108m actlvity 

(dpm1100cm2) (dpmll OOcm2) 

19 
16 
19 
25 
13 
19 

2 94 0.ov 
1 78 0.012 
2 94 0.ov 
2 125 0.01s 
1 62 0.00s 
2 94 0.ov 

I 

1,685 
1,404 
1,685 
2,246 
1,123 
1,685 

27 
22 
27 
36 
18 
27 

- -- 
961 5 
97 I 6 

0.01 ( 
MEDIAN 
STD DEV 

0.021 
0.00: 

- - -.- - - 
5 13,158 2,707 
6 15.789 3.249 

4o f4  

_ _  
100 6 6 15i789 j 3,249 
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' 1  

Pipe Interior Radiological Survey Form 

Date: p 2 7 - f l l e  Time: / 0 3 &  

Building: T G # & T i  Elevation - 2 5 Access Point -23 TUh~C.+. 

System: &U@L d btir Pipe Diameter: 2 Area: p i p e m  / 9  7a 
Type of Survey Investigation Characteriza-a # Other fl 

Detector: cfL/+--- Detector ID #: 20 . rYd 2- - / g /  

Cal Date: / / *  / 7 c D J -  Cal Due Date: / / '  f"7 'd 6 

Cal Date: r / t  I 7  ' 03- Cal Due Date: / r e  / 7  

MD CRstatic -paF-  CPm 

C&%Efitb!e? f h r - + - f - + r L  S k v 3  y 

Sled Size 9'' day{ ZUZP inch 5 7 7  

235-0- f Instrument ID #: a / a a 2 3  Instrument : 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue 5 cpm 

Efficiency Factor for Pipe 
@m:g: 7 y 3 b  d 

0. 00 ozd (taken from detector calibration certificate) 

Is the MDC,,,, @ p m / ~ ~ c m 2  (ifno, adjust sample count time and recalculate MDCL,,) 

Pipe Interior Radiological Survey 

Package Page 1 of 2 
REFERENCE COPY 

I_ . -.."I- - . Attachment 3, Page 1 - - 
_- -_.--- .- -- 
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Pipe Interior Radiological Survey Form (Continuation Form) 



Pipe Interior Radiological Survey Form (Continuation Form) 

Attachment 3, Page 2 
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Pipe Interior Radiological Survey Form 

Date: / - 3 ~ ) r b G .  Time: f D  4s- 
Building: 2 e k 4 A  Elevation: .- s5 Access Point Area: e 3 *csc~h 

System: 
Type of Survey Investigation 
Sled Size 2; ;""f( pd[=J- inch 

- 2--m*c-L\ 
Pipe ID # 1.72 % 

Characterization v 
&-+ d&&> T€ 4 ~ 2  Pipe Diameter: 

JLs& 
Detector ID #: 28 W a 3 -  I x( Detector: L/L/-  63 

Cal Date: I [ -  17 .-os Cal Due Date: //- 1 7  - CL 
Instrument : a s 0 4  . Instrument ID #: 3 c  k % + 3  
Cal Date: [ r -  I? -0 5 Cal Due Date: / / - / 7  - 0 G  

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue 37 ? CPm 

MDCRstatic / ! e 3  CPm 
Efficiency Factor for Pipe Diameter 
MDcstatlc 7 %3b dpm/100cm2 

0 * 0 (taken from detector calibration certificate) 

Is the MDCSbtic acceptable? @ No (ifno, adjust sample count time and recalculate MDCR,,,) 

Comments: &f--dJ4Ambci ya\1 ec/ 
t 

Pipe Interior Radiological Survey 
/ - 3 * +  O L  ~ h ~ :  / d q s /  Radiological Survey Commenced: Date: 

r( 
Package Page 1 of 2 

Attachment 3, P REFERENCE COPY 
-I_ . ~ .. I. 



Pipe Interior Radiological Survey Form 

- Date: / - 3 o - o c  Time: /a y o  
Building : 2 & + z m  Elevation - 2 . r  Access Point - 27 / p e l l c / :  

I e&< . P ~ Z S  
Pipe ID 1-72’ e & - YJ System: &%4+L t/ bfls&P-PipeDiameter: 2- ‘/ Area: 

Sled Size ‘ h y L  h/f& inch 

Type of Survey Investigation Characterization-# Other fl ’ J f > L f z C  

Detect0 r : “fL q7-- Detector ID #: J N c j O j l  2w- ( Z - 1  

Cal Date: / / *  / ? . o s -  Cal Due Date: I f -  I7 *L3 6 
Instrument: 235-0-1 . Instrument ID #: fl S a g F  
Cal Date: ‘ P - a r  Cal Due Date: / f  1 7 * 6 6 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue s’: f cpm ,- 

MDCRStatiC // (3 CPm 
Efficiency Factor for Pip e (taken from detector calibration certificate) 

d p d l  OOcm’ 
Is the MDCSbtic Yes No (if no, adjust sample count t ime and recalculate MDCR,,,,J 

c&%Efitkle? &E~MLW ~ t d  

Pipe Interior Radiological Survey 

Radiological Survey Commenced: Date: ‘ 3 - a 6 Time: /p qb 

REFERENCECOPY 

* 

Package P a g e p f  

Attachment .3, Page 1 
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Pipe Interior Radiological Survey Form 

Date: / - Y b - O C  Time: 0 9 6  
Building: T & G T a k  Elevation - r5- Access Point - 27  [KC&+ 

System: C#A.&L Ff* RiRPipe Diameter: 2 / m f  Pipe ID (+ 3s * ~ c p c ‘ i t ~  /.c 
Type of Survey Investigation Characterization ‘73’ inal Survey Other ./ 

Sled Size 9 ‘‘d~hj PLLI inch 
%+ ~ Detector: qq“ 43- Detector ID #: B o  c/+9&- 

Cal Date: / / a  / 7  t, 5 Cal Due Date: / I -  I 7  ” 0 & 

Instrument: P3s-o - 1 Instrument ID #: a($-3 
Cal Date: / f a  /7 +3- Cal Due Date: I [ -  ) 3  *s7c 

- 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Backgroundvalue ? cpm 

MDCRstatic //* 3 CPm 
Efficiency Factor for Pipe 
Qy,yeter statlc d p d l  00cm2 

0.0 OO* (taken from detector calibration certificate) 

IS the MDCsta,, 7 63b @ No (if no, adjust sample count time and recalculate MDa,,,) 

c&%~fit$!e? &,G-<Y tcfierj-pd S 4 le de >/ 

Pipe Interior Radiological Survey 

Radiological Survey Commenced: Date: / 1 30 I 0 k Time: 0 f/>/ 

REFERENCECOPY 
---.. - r .  . 

Package Page3 of 2’ 
Attachment 3, Page 1 
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Pipe Interior Radiological Survey Form (Continuation Form) 7z7 W&. 
p 3 0 - 6 6  /, 7 2  4 

,-- -_ - -_  - ._ . . ~ ~ - I -*-uI^ .__" I - 

r, 
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Pipe Interior Radiological Survey Form 

Date: z-/-o 6 Time: r u z  a 

System: flds$+c ,c-+ ,,,e$ P;pe Diameter: 21f Pipe iD # / L  

Detector: 4 y - b L  Detector ID #: &2!=/+ 2 - 
Cal Date: 1i-f 7 G T  Cal Due Date: //-{ 7-d & 
Instrument: I instrument ID #: u> 2-23 
Cal Date: 1 /y 7 - Q-5- Cal Due Date: fP/ 7 -& 

Bmlding: Q g Elevation: -Lr- Access Point Area: CmA c pf 

-77 

Type of Survey Investigation Characterization @&-AT> other 0 7,5)" 
Sled Size 2ifqiucq &umk/U inch 

/3 7fd 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue 1 - q  cpm 

Efficiency Factor for Pipe Diameter 
MDCRt,uiC i f  Cpm 

0 a OPO* (taken h m  detector calibration certificate) 
d P m / ~ ~ r n z  

(ifno. adjust sample count time and recalculate MDC%,,) 
MDCStatiC 7 e b  

Comments p04/7i#vPf7- [)EJ 5 c/x (/by 
1s the mcSaac acceptable? @ NO 

Pipe Interior Radiological Survey 

Radiological Survey Commenced: Date: z- (. 06 Time: / 9 Z f l  

Package Page 1 of d/ 
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B S I/LVSPipeCrawler-002 
Revision 4 

1 
s...vhhl> 4,.- 7m.lWU...T..r. =.-ZI-U'YCY-w-*=.i=w...I.. . L I < . n . V , . * . W 1 ' . .  4 .r,..*v.%%-. 2. .i ,r-L~-*w*.c . 4 

Pipe Interior Radiological Survey Form 

Date: 39-c3 G Time: / C9r-3- 
Access Point Area: -= ~ N R L  b-1 Pipe ID#: / 72- Pipe Diameter: 3, lf 

fl.t-v'Ac +M- Building: E% Elevation: -a>- System: A - 3 -  
r ,  

Type of Survey Investigation Characterization Final Survey X Other J 

Gross C06O J c s  

Detector ID# / Sled ID# qY-k- /  %fnJ7 I /do J- 
Detector Cal Due Date: Detector Cal Date: 41 I 

ZOP ++ & >  h 

Instrument: 23,m --I Instrument ID #: L( 22-23 
Instrument Cal Date: I/--( 7 - - o r  Instrument Cal Due.Date: //-/7-06 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value f J f I  cpm 
MDCRStatiC C - 9  cpm 
Efficiency Factor for Pipe Diameter 0. D 0 038 (from detector efficiency determination) 

2 MDcstatic 3 w 3  d P d  \Q 0 cm 
Is the lMDCstatic acceptable? @ No (ifno, adjust sample count time and recalculate MDC%,tiJ 

Pipe Interior Radiological Survey 

Package Page 1 o f 2  

Attachment 3, Page 1 
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DQA Check Sheet 

Design # EP 1.72 Revision # Original 

Survey Unit # EP 1.72 

Preliminary Data Review' 

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

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 betow 0.5 DCGLw for Class 3 survey units? 
Is the instrumentation MDC for embeddedlburied piping static measurements below the DCGLw 7 

embeddedhuried piping scan measurements below the DCGLw, or, if not, was the need for additional 

Yes No NIA 

1. 

2. 

3. 

4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 

X 

X 

X 

X 

~- 

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

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

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

8. 

9. 

Were "Speaal Methods' for data collection properly applied for the survey unit under review? X 

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 

1. Has a posting plot been created? X 

2. 

3. 

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

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

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

X 

X 

Data Analysk 

1. X I 
2. 

X 3. 

4. Is the result of the Elevated Measurements Test 1 .O? X 

Is the mean of the sample data .c DCGLW? X 
If elevated areas have been identitied by scans and/or sampling, is the average activity in each 
elevated area < DCGLEN (Class 1), < DCGLw (Class 2), or ~ 0 . 5  DCGLw (Class 3)? 

I I I x  5. Is the result of the statistical test (S+ for Sign Test or Wr for WRS Test) 2 the critical value? 

Comments: 

Page 1 of 1 
_-. -.. 

cs-0912 Kl 
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Survey Unit Release Record 

Revision # EP- 1.4 1-2” 
INST Design # Origid Page 1 of 3 

Survey Unit #(s) 

Description 

I 

1.4 1-2” INST 

1) Embedded Pipe (EP) Survey Unit 1.4 1-2” INST meets the definition of 
embedded pipe for Plum Brook Reactor Facility (PBRF). 

2) EP 1.41-2” INST 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 1.4 1-2” INST were performed using a scintillation detector 
optimized to measure gamma energies representative of CO-60. Sample #EP 2- 
2 fiom 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 (BSQLVS-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 
BSVLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 



FSS Design # EP 1.4 1-2” INST I Revision # Original 

1.0 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

History/Description 

1.1  

Survey Design Information 

2.1 

2.2 

The subject pipe system is the 2” line located in Quad “B” -25’ elevation. 

EP 1.41-2” INST was surveyed IAW Procedure #BSI/LVS-002. 

100% of the 2” ID pipe was accessible for survey. The accessible 2” ID 
pipe was surveyed by static measurement at one foot increments, for a 
total of 2 survey measurements. 
Surface area for the 2” ID piping is 486 cm2 for each foot of iping, 
corresponding to a total 2” ID piping surface area of 973 cm (0.1 m2) for 
the entire length of (2’) of 2” piping. 

2.3 4 

Survey Unit Measurement Locations/Data 

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

Survey Unit InvestigationdResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

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 
mredyr 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 1.4 1-2” INST passes FSS. 
Background was not subtracted from the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 



I FSS Design # EP 1.41-2” INST 1 Revision # Original 1 ~ a g e 3 o f 3  I 

Total Number of Survey Measurements 

Survey Unit: 1.41-2” INST 

2 

5.5 Statistical Summary Table 

- 
Number of Measurements >MDC 1 

0 Number of Measurements Above 50% of DCGL 

2” 
Pipe Statistical Parameter 

~~ ~~ 

Mean 

Median 

Standard Deviation 

0.0267 

0.0267 

0.0227 

I Number of Measurements Above DCGL I o  

i Maximum 10.0428 

I Minimum 10.0107 

6.0 

7.0 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 

1.41 -2” INST to be less than 1 mredyr. The dose contribution is 
estimated to be 0.027 mredyr based on the average of the actual gross 
counts. 

Attachments 

Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Form 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RR for EP 1.4 1-2” INST & Spreadsheet 
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I QAsurvey 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Mean 
Median 

Standard Deviation 
Maximum 
Minimum 

BSI EP/BP SURVEY REPORT 

2 
1 
0 
0 

0.0267 
0.0267 
0.0227 
0.0428 
0.0107 

EP lA1-2 INST I I Survey Location 

~~ 

-25 el. Quad B 

liikl& S L I Y S L C  hC 

Pipe ID 

survey Date 

Survey Time 

Pipe size 

Idpmmanq 
plphIneaPn#h 

Routine Survey 

I I  I 
2350-1 # 203488 

2” I I  Detector Efficiency 

44-1 59 23836! 
I no sled 

0.0005 

I I  Field MDCRlcp,] 1 -  15.6 
I 

4,410 Nominal MDC (mmslq 

Survey Measurement Results 

I 
I 

UES NOT BACKGROUND CORRECTED 

6 - 2 6 - 0 7  RP Engineer I Date 



24 24 48,000 
6 6 12.000 

I I - . -  ~ 

I 

I I 

EP 1.41-2" INST 
2" Pipe 

TBD 061004 Group 2 

Co-60 actMty Cs-137 activity Eu-162 actlvity 
(dpn1100cm2) (dpm/lOOcm2) (dpm/100cm2) 

9,868 5,117 82 
2.467 1.279 20 

EU-lS4 &ity 
(dpm1100cm2) 

58 I 5 
14 I 1 

AglOBm activity 
(dpm1100cm2) 

284 
71 

UEAN 
MEDIAN 
STD DEV 
MAX 
MAIN 

- 

Unity 

- 
0.04: 
0.01 1 

0.027 
0.027 
0.022 
0.04: 
0.01 1 

- 

- 

1 of 1 
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I 

BSI/LVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

Type of Survey Investigation Characterization Finalsurvey ,)( Other / cs Gross Co60 / 

Deteotor Cal Date: 3/6/06 Detector Cal Due Date: 

I / v D  52 E D  Detector ID# / Sled ID# -)5q 2 3 g 3 b 9  
316 /07 

Instrument: 2 3 Y b - I  Instrument ID #: 20390g 
Instrument Cal Date: /,/I-, / b  5 Instrument Cal Due Date: I / / /  7 10 L I 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 3, cpm 

Efficiency Factor for Pipe Diameter 

M D C S t a t i C  44m dpml 100 cm2 
Is the MDCSt,tic acceptable? (@ No (ifno, adjust sample count time and recalculate MDC%,,,,) 

Comments: c 

~ ~ c ~ t i c  I s ,  6 CPm 
0 .  O o O !  (from detector efficiency determination) 

- ?IF $7- f2BLI) /A- - p,p - c 

E f Z - 2  c 5r 

~ 

Technician Signature 

Pipe Interior Radiological Survey 

Package Page 1 of- 

Attachment 3, Page 1 
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Design # I EP 1.41-2” INST I Revision # I Original I 
EP 1.41-2” INST 

~~ 

Preliminary Data Review’ 

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

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

Yes No N,A 

1. X 
~ 

2. Is the instrumentation MDC for structure static measurements below the DCGLW for Class 1 and 2 
survev units, or below 0.5 DCGLw for Class 3 survey units? I I x  -~ 

3. Is the instrumentation MDC for embeddedlburied piping static measurements below the DCGLW ? 

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 
static measurements or soil samples addressed in the survey design? tt 

~ ~~ 

5. Was the insttumentation MDC for volumetric measurements and smear analysis < 10% DCGLw ? 

6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 
used to perfom the survey? 

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

B. Were ’Special Methods” for data colledion properly applied for the survey unit under review? 

X 

X 

X 

X 
~~ 

9. Is the data set comprised of qualified measurement results collected in amdance with the survey 
desian. which accuratelv reflects the radioloail status of the facility? 

~~ - 

Graphical Data Review 

1. Has a Posting plot been created? 1 I x  
2. Has a histogram (or other frequency plot) been created? I I l x  

~- ~ 

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

Are all sample measurements bdow the DCGLw (Class 1 i3 2), or 0.5 DCGLw (Class 3)? 

X 

Data Analysis 

1. X I 
2. 
3. 

4. 

Is the mean of the sample data < DCGLW? X 

X 

X 

If elevated areas have been identified by scans and/or sampling, is the average activity in each 
elevated area 
Is the result of the Elevated Measurements Test < 1 .O? 

DCGLEMC (Class I), < DCGLw (Class 2), or <0.5 DCGLw (Class 3)? 

I I I x  5. Is the result of the statistical test (S+ for Sign Test or Wr for WRS Test) 2 the critical value? 

Comments: 

Page 1 of 1 

Form 
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Design ## EP- 1.42A-6 

Survey Unit 4 s )  

Revision # Original Page 1 of 3 

Description 

2) EP 1.42A-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 1.42A-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 
BSVLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 

Date: Approval Signatures 

FSS/Characterization Engineer 



FSS Design # EP 1.42A-6 Revision # Original 

1.0 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

HistoryiDescription 

1.1  The subject pipe system is a 6” Quad “C’ system line. 

1.2 EP 1.42A-6 consists of approximately 15 feet in length from the Reactor 
Building -25’ elevation to Quad “C”. 

Survey Design Information 

2.1 EP 1 -42A-6 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 15 survey measurements. 

2.3 Surface area for the 6” ID piping is 1,459 cm2 for each foot of piping, 
corresponding to a total 6” ID piping surface area of 21,890 cm2 (2.2 m2) 
for the entire length of (1 5 ’ )  of 6” piping.. 

Survey Unit Measurement LocationdData 

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

Survey Unit InvestigationdResults 

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 
m r d y r  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 1.42A-6 passes FSS. 

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

I 

I 



I 

FSS Design ## EP 1.42A-6 Revision # Original Page 3 of 3 

5.5 Statistical Summary Table 

Total Number of Survey Measurements 

Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

1 6 "  

J 

15 
9 
0 
0 

Statistical Parameter 

~ 

Mean 0.0221 

Median 0.0225 

Standard Deviation 0.0070 
Maximum 0.0368 

6.0 

7.0 

Minimum 10.0102 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr and dose contributions fiom 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 
1.42A-6 to be less than 1 mredyr. The dose contribution is estimated to 
be 0.022 mredyr 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 1.42A-6 & Spreadsheet 
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Pipe ID I I SurveyDste 

Survey Time 

Pipe Size 

DCGL (dpnmoocll) 
Ap-lnsapon*d4 

Routine Survey 

BSI EP/BP SURVEY REPORT 

Survey Location Quad C I-27 Trench 

10:24 DetectorSled # 1MGl LVS-Ill01 

Detector Efficiency 0.0002 

PlphCporpm(.dW--Fom4 1459 
Field BKG (spn) 3.2 

Fidd MDCR(w) 9.2 

QA Survey 

Total Number of Survey Measurements 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

15 
Number of Measurements >MDC 9 

0 
0 

Mean 0.0221 
Median 0.0225 

Standard Deviation 0.0070 
Maximum 0.0368 
Minimum 0.0102 

STOCK 
Survey Technician@) 

I I 1 
TBD O6-004 PiDina GKW 1 . -  

SR-13 Radionuclide Distribution Sample EP 3-9 
Measured Nuclide C0-60 

PasdFail FSS PaSS 
Area FactorIEMC Used No 

MREWR Contribution < l  

COMMENTS: 
ACTIVITY VALUES NOT BACKGROUND CORRECTED 

RP Engineer I Date 

8/8/2007 



EP 1.42A-6 
6" Pipe 

TBD 06-004 Group I 

Eu-164 actMty 
(dpm/100cm2) Unity 

Nb-94 advity Ag-108m actlvlty 
(dpm1100cm2) (dpm1100cm2) 

1 11 11 55,000 3,769 149 3,575 
2 8 8 40,000 2.741 109 2,600 

C0-60 activity 
(total dpm) 

3 13 13 65$00 ' 4,454 177 4,225 
4 8 8 40,000 2,741 109 2,600 
5 i a  18 90.000 6.167 244 5.850 

Co-60 activity Cs-137 activity Eu-152 acUvity 
(dpm1100cm2) (dpm1100cm2) (dpm1100crn2) 

0.037 
I rn 

[MlN [ 0.01c 

1 of 1 
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I 

BSLrLVSPipeCrawler-002 
Revision 5 

Pipe Interior Radiological Survey Form 

Date: 7 / 3 / 0  Time: /02+ , 

0 Access Point Area& EpLH 
I1 Pipe Diameter: 

r System: , Building: /3 CDC, Elevation: - 2 7  
Pipe ID#: 2#+ 

I 

Type of Survey Investigation Characterization Finalsurvey x Other / 
/ -  

Gross C060 , /  CS 

Detector ID# / Sled ID# VMG L V S -  1 '161 
Detector Cal Date: I l l ,  1 0 1  Detector Cal Due Date: 

Instrument ID #: *- Instrument Cal Due Date: 1 I I  0.f 

Instrument: 
Instrument Cal Date: 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue Y l 2 .  cpm 

m c k t a h c  4, G CPm 
Efficiency Factor for Pipe Diameter 
MDCstatic 3143 d P d  LO 0 cm2 
Is the MDCStah, acceptable? @ No (If no, adjust sample count time and recalculate MDG&& 

0 00 6 (fiom detector efficiency determination) 

- d 

Pa?? 9 L ? 2 M P ~ 7 -  Comments: & jm- c 

&?5w 77% - n 

Technician Signature 

Pipe Interior Radiological Survey 

Package Page 1 of & 

REFERENCE COPY 
Attachment 3, Page 1 
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BSYLVSPipeCrawler-002 
Revision 5 

Pipe Interior Radiological Survey Form (Continuation Form) 

Date: 
Pipe ID#: 
Building: 

Pipe Diameter: 
Elevation: 

I 

Access Point Area: 
System: 

- 2 3 

/ 
Package Page z of 3 

REFERENCECOPY 0 Attachment 3, Page 2 
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DQA Check Sheet 

Design # EP 1.42A-6 Revision # Original 

Survey Unit# I EP 1.42A-6 

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

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

Yes 

X 1. 

No N,A 

I 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? 

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

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

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

8. Were "Special Methods" for data collection properly applied for the survey unit under review? 

l x  

X 

X 

3. Is the instrumentation MDC for embeddedburied piping static measurements below the DCGLw ? I X I I 

1. Has a posting plot been created? 

~~ 

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 
static measurements or soil samples addressed in the survey design? 

I x  

I x  

-~ 

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

X 9. Is the data set comprised of qualified measurement results collected in accordance with the survey 
design, which accurately reflects the radiological status of the facilw 

1. Are all sample measurements below the DCGLw (Class 1 8 2), or 0.5 DCGLw (Class 3)? X 

2. Has a histogram (or other frequency plot) been created? I I I x  

2. 
3. 

4. 

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 < DCGLEMC (Class l), 
Is the result of the Elevated Measurements Test 

DCGLw (Class 2), or <0.5 DCGLW (Class 3)? 
1 .O? 

X 

X 

X 

5. Is the result of the statistical test (S+ for Sign Test or W, for WRS Test) 2 the critical value? I I I x  

Page 1 of 1 
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Design # EP-1.12-2.5 

Survey Unit #(s) 

Revision # Original Page 1 of 3 

Description 

l/y COPY 

2) EP 1.12-2.5 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 1.12-2.5 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-O02, 
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 
BSVLVS-002, WEP 05-006, these detenninations are appropriate for the types 
of radiation involved and the media being surveyed. 

6) The piping used in the construction of this system was a non-standard 
schedule that was nominally 2.5” in diameter. This caused difficulties with 
regard to the procurement of an identical pipe sample for detector geometry 
mock-up. As a result, the detector calibration efficiency was not acquired. To 
compensate for this, the instrum ent efficiency values applied to this Survey 
Unit were associated with 3” diameter piping. These values are conservative 
when applied to measurements made on the nominal 2.5’’ diameter piping. 

I 



Revision ## Original FSS Design # EP 1.12-2.5 

1.0 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

HistoryDescription 

1.1 

1.2 

Survey Design Information 

2.1 

2.2 

The subject pipe system is the 2.5” Quad “B” spare system h e .  

EP 1.12-2.5 consists of approximately 6 feet in length fkom the Reactor 
Building -25’ elevation, Quad “ B  to the Sub Pile Room. 

EP 1.12-2.5 was surveyed IAW Procedure #BSI/LVS-002. 
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 of 6 survey measurements. 

Surface area for the 2.5” ID piping is 608 cm2 for each foot of pi hg, 
corresponding to a total 2.5” ID piping surface area of 3,648 cm (0.4 m2) 
for the entire length of (6’) of 2.5” piping. 

2.3 P 

Survey Unit Measurement LocationdData 

3.1 

3.2 

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

Although the measurements were performed on 2.5” diameter piping, 
instrument efficiencies for 3” diameter piping were applied, which is a 
conservative evaluation of the results. 

Survey Unit InvestigationsiResults 

4.1 None 
Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

Data assessment results are provided in the EPBuried 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 
mredyr 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 1.12-2.5 passes FSS. 

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



5.5 Statistical Summary Table 

2.5” 
Pipe Statistical Parameter 

I 

Total Number of Survey Measurements 6 
r 

Number of Measurements >MDC 1 

0 

0 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

I Mean 10.0129 1 
Median 0.0104 

Standard Deviation 0.0074 

Maximum 0.0268 

Minimum 0.0059 

6.0 Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mrendyr and dose contributions fiom 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 

1.12-2.5 to be less than 1 mredyr. The dose contribution is estimated to 
be 0.013 mrendyr based on the average of the actual gross counts. 

7.0 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 1.12-2.5 & Spreadsheet 
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BSI EPIBP SURVEY REPORT 

Pipe ID EP 1.12-2.5 Survey Location -25 el. Quad B 
I 

RP Engineer I Date 

Pipe Size I 

&/7L&&f 8- /7 -07  

I I  2.5" Detector Efficiency 1 0.00066 

DCGL (dpmooan?) 2.41 EN5 608 
Fkld BKG [cpn) 1.3 

Routine Survey Field MDCRwm 6.9 

P(P-1-W 

Survey Technician(s) 

I 

ACTIVITY VALUES NOT BACKGROUND CORRECTED 

wi 7 m 7  



EP 1.12-2.5 
2.5" Pipe 

TBD 06-004 Group 1 

Co-SO activity 
(total dpm) 

Co-60 activity Cs-137 activity 
(dpm1100cm2) (dpm1100cm2) 

I 

1.495 I 59 
2,492 99 
1,744 69 

997 40 _ -  - 
1,744 69 
4.485 178 

---+--- 

Eu-152 acUvity Eu-154 activity Nb-94 activity Ag-lO8m actlvfty 
(dpm1100cm2) (dpmMOOcm2) (dpmllOOcm2) (dpmllOocm2) 

1.41 8 377 44 10 0.009 

946 251 
1,655 440 
4.255 1.131 131 

MEAN 0.013 
MEDIAN 0.010 
STD D N  0.007 
MAX 0.027 
MIN 0.006 

1 of1 
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I 

BSYLVSPipeCrawler-002 
Revision 4 

Pipe interior Radiobgical Survey Form 

n REFERENCECOPY 

Attachment 3, Page 1 
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DQA Check Sheet 
~~ ~ 

Design # I EP 1.12-2.5 I Revision# I Original I 
EP 1.12-2.5 

~- 

Preliminary Data Review' 

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

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

Yes No NIA 

1. 

2. 

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

X 
_ _  

3. 
4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 

Is the instrumentation MDC for embeddedhuried piping static measurements below the DCGLw ? 

embeddediburied piping scan measurements below the DCGLw, or, if not, was the need for additional 

X 

X 

5. Was the instrumentation MDC for volumetric measurements and smear analysis 10% DCGLw 7 X 

6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 
used to perfom the survey? 

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

8. 

X 

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

I x I  I 9. Is the data set comprised of qualified measurement results collected in accordance with the survey 
desian. which accuratelv reflects the radioloaical status of the faciliN) 

-~~ ~ 

Graphical Data Review 
1. Has a Dostina dot been created? 1 x  
-~ 

2. Has a histogram (or other frequency plot) been created? I 1 I x  
~~ 

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

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

X 

Data Analysis 

1. X 
__ ~~~ ~ 

2. 
3. 

Is the mean of the sample data < DCGLW? X 

X 

4. Is the result of the Elevated Measurements Test 1 .O? X 

If elevated areas have been identified by scans and/or sampling, is the average adivity in each 
elevated area < DCGLEMC (Class l), < DCGLw (Class 2), or ~ 0 . 5  DCGLw (Class 3)? 

I I I x  5. Is the result of the statistical test (S+ for Sign Test or Wr for WRS Test) the critical value? 

Comments: 

/ -  

cs-0912 

Page 1 of 1 
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Survey Unit Release Record 

EPRx113 I Revision# I Original 1 Page 1 of 3 
I I I 

Rxl13 

1) Embedded Pipe (EP) Survey Unit Rxl13 meets the definition of embedded 
pipe for Plum Brook Reactor Facility (PBRF). 

2) EP Rxl13 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 Rx 1 13 were performed using a scintillation detector 
optimized to measure gamma energies representative of C0-60. 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 eficiency determinations are developed in accordance with the 
BSVLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 

I 

Date: Approval Signatures 

&I/ 4 7  

(FSS/Characterization Engineer) 7-3-07 Technical Reviewer 

. ,  
FSS/Charactmization Manager 

I ”  v v 



FSS Design ## EP Rxl55 Revision # Original 

1 .o 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

History Description 
1.1 The subject pipe is a water line from Quad B to the -25 f3 of the RX 

Building in Pump Room #22. The function of this pipe was to convey 
water from a Pump Room #22 on the Rx Building -25 fi, where the pipe is 
currently breached. 
EP Rxl13 consists of 20 linear feet (‘) of 10 inch (“) Inside Diameter (ID) 
piping from the breach point in Pump Room #22 to Quad B. 

1.2 

Survey Design Information 

2.1 

2.2 

EP Rxl13 was surveyed IAW Procedure #BSI/LVS-002. 
100% of the 10” ID pipe was accessible for survey. The accessible 10” ID 
pipe was surveyed by static measurement at one foot increments, for a 
total of 20 survey measurements. 
Surface area for the 10” ID piping is 2,432 cm2 for each foot of piping, 
corresponding to a total 10” ID piping surface area of 48,640 cm2 (4.9 m2) 
for the entire length of (20’) of 10” piping.. 

2.3 

Survey Unit Measurement LocationsData 
3.1 Pipe interior radiological survey forms are provided in Atiachment 2 of 

this release record. 

Survey Unit InvestigationsResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

Data assessment results are provided in the EPBuried 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 
mredyr  dose goal established in Table 3-3 of the FSSP. 
When implcmenting 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 Rxl13 passes FSS. 
Background was not subtracted Itom the survey measurements and the 
Elevated Measurement Comparison (EMC) was not employed for this 
survey unit. 



FSS Design # EP -113 

Survey Unit: Rxl13 1 
Revision # Original Page 3 of 3 

5.5 Statistical Summary Table 

Total Number of Survey Measurements 

Number of Measurements >MDC 

6.0 

7.0 

20 
0 

Statistical Parameter 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

Mean 

Median 

Standard Deviation 

Maximum 

0 
0 

0.012 

0.012 

0.001 
0.016 - 

L I I 

I I 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr and dose contributions fkom 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 113 to be less than 1 mredy-r. The dose contribution is estimated to 
be 0.012 mredyr 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 1 13 & Spreadsheet 
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BSI EP/BP SURVEY REPORT 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Mean 

0 
0 

0.012 

Standard Deviation 

Maximum I 0.016 
Minimum 0.010 

ROSENHAGEN 
Survey Technician@) 

0.001 

I-- 

TBD 06-004 Piping Group 
SR-13 Radionuclide Distribution SamDle 

2 
EP 2-1 

Measured Nuclide 
Area FactorEMC Used 

PasslFail FSS 
MREWR Contribution 

~~ 

COMMENTS: 
ACTMTY VALUES NOT BACKGROUND CORRECTED 

~~ 

co60 
No 

Pass 
-4 

I -  / ( -a7  RP Engineer I Date 



EP RX 113 

__ 
1 

! 

1 
1 
- 

- 

ncpm 
co-60 activity 

(total dpm) 

63,000 
65,000 
61,000 
6 0 , 6 c  
58,333 
63,333 
71,000 
57,000 
64,333 
66,667 
59,332 
69,33? 
65.66i 

__-- 

TBD 06-004 Group 2 - 

1 of 1 
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Pipe Interior Rztdi0bgk-d Survey Form ' 

Comments: 



t 

Pipe Interior Radiologicd Survey Form (Continuation Form) 

Package Page 5 of 2 

Attachment 3, Page 2 





I 

Pipe Interior Radiological Survey Form 

Date: /d/ 7 -' O (I? Time: IO20 
Building: & Elevation: -2 J- Access Point Area: 8 (A 4 6 D 
System: L\I*7&2n;, p aw? Pipe Diameter: ! O f f  PipeID# L L 3  
Type of Survey Investigation Characterization ~FSJ Other J" 
Sled Size inch 

Detector: 3 -,/&+-J Detector ID #: d J b 6  A - 
Cal Date: f 7 . 0 S  Cal Due Date: / / *  r.;,- b 
Instrument: 2393 - I Instrument ID #: 7J13 Y&€z 
Cal Date: //--/7-0T Cal Due Date: f f -  ( 3  -ad 

(CF 3 p  

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue 396 I /  cpm 

Efficiency Factor for Pipe Diameter 003 (taken fiom detector 
m c s t a t l c  // 2 71 dpm/100cm2 

MDCRstatic ?/e 49 cpm 

Is the MDCsbhc acceptable? a No (if no, adjust sample count time and recalculate MDCk,) 

/ 
-I (ic c o  

T- 

Pipe Interior Radiological Survey 

Radiological Survey Commenced: Date: -/ 7 -0 6 Time: / 0 ,Za 

REFERENCE COPY 0 

dpm/100cm2 1 

Package Page 1 o f 1  

Attachment 3, Page 1 
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I 1 

Design # EP R x l l 3  Revision # Original 

Survey Unit# 1 

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

EP Rx113 

Yes No N,A 

Preliminary Data Review' 

3. Is the instrumentation MDC for embeddedlburied piping static measurements below the DCGLw ? 

4. Was the instrumentation MDC for structure scan measurements, soil Scan measurements, and 
embeddedlburied piping scan measurements below the DCGLW. or, i f  not, was the need for  additional 
static measurements or soil samples addressed in the survey design? 

X 

X 

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

~~ ~ ~- 

X 

X 

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

6. Were 'Special Methods' for data cotledion property applied for the survey unit under review? 

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

_ ~ _  ~ 

I x  

- ~ ~~ 

1. 

2. 

Has a posting plot been created? 

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

X 

X 

5. was the instrumentation MDC for volumetric measurements and smear analysis 10% D C G L ~  I I 1 x 

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

6. Were the MDCs and assumptions used to develop them appropriate for the instruments and techniques 
used to perform the survev? 

X 

1. Are all sample measurements below the DCGLw (Class 1 8 2), or 0.5 DCGLW (Class 3)? 

2. Is the mean of the sample data DCGLw? 

l x I  9. 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? 

X 

X 

Graphical Data Review 

4. 

5. 

Is the result of the Elevated Measurements Test < 1 .O? 

Is the result of the statistical test (S+ for Sign Test or Wr for WRS Test) 2 the critical value? 

X 

X 

X 3. If elevated areas have been identitied by scans and/or sampling, is the average activity in each 
elevated area DCGLEMC (Class l), DCGLW (Class 2), or ~ 0 . 5  DCGLw (Class 3)? 

Comments: 

Page 1 of 1 

CS-0912 I 1 
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I 

Survey Unit Release Record 

I Design # 

Survey Unit #(s) k 
Description 

EP-1.35 1 Revision# I Original I Page 1 of 3 

1.35 

1) Embedded Pipe (EP) Survey Unit 1.35 meets the definition of embedded 
pipe for Plum Brook Reactor Facility (PBRF). 

2) EP 1.35 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 1.35 were performed using a scintillation detector optimized 
to measure gamma energies representative of CO-60. Sample #CS050104-003 
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 (JAW) 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 
BSVLVS-002, WEP 05-006, these determinations are appropriate for the types 
of radiation involved and the media being surveyed. 

0 COPY 

cs-o9/1 

......, . 



FSS Design # EP 1.35 

1.0 

2.0 

3.0 

4.0 

5.0 

..--_ 

Revision # Original Page 2 of 3 

History Description 

1.1 The subject pipe system is the 3” purge line for Quad “B’. The h c t i o n  
of this pipe was to convey water from the 3”risers in Quad “B” to the HD 
sump in Pump Room#22 on the Rx building -25fi., where the pipe is 
currently breached. 

EP 1.35 consists of 3” diameter piping that is approximately 78 feet in 
length from the pump room to the riser in Canal H. The pipe section has 
approximately five mitered elbows of ranging between 45 and 90 degrees. 

1.2 

Survey Design Information 

2.1 
2.2 

EP 1.35 was surveyed IAW Procedure #BSI/LVS-002. 

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 78 survey measurements. 

Surface area for the 3’’ ID piping is 730 cm2 for each foot of piping, 
corresponding to a total 3” ID piping surface area of 56,940 cm2 (5.7 m2) 
for the entire length of (approximately 78’) of 3” piping.. 

2.3 

Survey Unit Measurement LocatiordData 

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

Survey Unit InvestigationsResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

. -. 

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

All measurement results are less than the Derived Concentration Guideline 
Level @CGL) for radionuclide specific EP that corresponds to the 1 
mredyr 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 1.35 passes FSS. 

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



FSS Design # EP 1.35 

5.5 Statistical Summary Table 

Revision # Original Page 3 of 3 

6.0 

7.0 

~ ~ 

Total Number of Survey Measurements 

Number of Measurements >MDC 

Statistical Parameter 
- ~ -  

78 
19 

I I 

Number of Measurements Above 50% of DCGL 

Number of Measurements Above DCGL 

0 
0 

Mean 

Median 

Standard Deviation 

Maximum 

Minimum 

0.01 11 

0.0098 
0.0052 
0.0365 
0.0021 

Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mdyr 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 
1.35 to be less than 1 mredyr. The dose contribution is estimated to be 
0.01 1 mredyr based on the average of the actual gross counts measured. 

Attachments 
Attachment 1 - BSI EPBP Survey Report 
Attachment 2 - Pipe Interior Radiological Survey Fonn 
Attachment 3 - DQA Worksheet 
Attachment 4 -Disc containing RFt for EP 1.35 & Spreadsheet 
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Pipe ID 1.35 

12/1305,12/15/05, 
Survey Date 1 2l19/05,1104/06, 

1 I05lO6 

I /  1415 I 1400 Io850 
I 1355 I0820 I surveynme I 

Survey Location Quad B purge -27 

25M)-1# 21 2223 

DetectorSled # 

DCGL-oosl21 I 2.41 EM5 

I 1 204402-1:;,, 212701- 

PC-kcapmt.dW-Emd.nq(karll) 730 

I I  Detector Efficlency 

Number of Measurements >MDC 
Number of Measurements Above 50% DCGL 

Number of Measurements Above DCGL 
Mean 

I 0.0002 10.0002 I 1 0.0002 I 0.ooO13 I 

19 
0 
0 

0.01 I 1  

Survey Technician@) I 

~ . .  
5.7 Field BKG 1-1 5.2l5.115.114.7I5.5 pP--w 

10.81 10.7 110.7 I 10.51 Routine Survey X Field MDCR *pn) 

Rosenhagen I 

I Total Number of Survey Measurements I 78 I 

TBD o6004 Piping Group 
SR-13 Radionuclide Disbibution Sample 

Measured N u d i  
Area FactorIEMC Used 

PaWFail FSS 
M R E W R  Contribution 

2 
Cso501oeoo3 

C0-60 
No 

Pass 
4 

Median I 0.0098 
Standard Deviation 0.0052 

RP Engineer I Date 

I 0.0365 Maximum 
Minimum 0.0021 I 

B E r p u  6-30-07 

COMMENTS: 
ACTIVITY VALUES NOT BACKGROUND CORRECTED 



EP 1.35 
3" Pipe 

TBD 06-004 Group 2 





EP 1.35 
3" Pipe 

TBD 06-004 Group 2 

Eu-162 a~tlvlty 
(dpm1100cm2) 

9 
13 
23 
9 

11 
32 
15 
15 
24 
11 
15 
15 
17 
15 
15 

-~ 

----- 

- 

Unity 

- 
0.005 
0.007 
0.012 
0.005 
0.006 
0.01 7 
0.008 
0.008 
0.01 3 
0.006 
0.008 
0.008 
0,009 
0.008 
0.008 

0.01 1 
0.010 
0.005 

- 

cs-137 activity 
(dpm1100cm2) 

Co80 activity 
(-1 dpm) 

8,000 
11,500 
20,000 
8,000 

10,000 
28,000 
13,000 
13,000 
21,500 
10,000 
13,000 
13,000 
15,000 
13,000 
13,000 

Cu-60 activity 
( d w l  OOcm2) 

1,096 
1,575 
2,740 
1,096 
1,370 
3,836 
1,781 

- 1,781 
2,945 
1,370 
1,781 
1,781 
2,055 
1,781 

- 1,781 

EU-164 activity 
(dpm1100cm2) 

ncpm Ag-lO8m activity 
(dpmll OOcm2) 

1.6 
2.3 

4 
1.6 

2 
5.6 
2.6 
2.6 
4.3 

2 
2.6 
2.6 

3 
2.6 
2.6 

-___ 

____ 
-____ 

__- 

568 
81 7 

1,421 

710 
1,989 

923 
923 

1,527 
71 0 
923 
923 

1,065 
923 
923 

56s 

- 

~ 

1 6 
9 

16 
6 

32 
45 
79 

1 
1 4 

1.6 
2 

5.6 
2.6 
2.6 
4.3 

2 
2.6 
2.6 

3 
2.6 
2.6 

1 -  32 
39 

110 
51 

8 
22 
10 
10 
17 

51 
85 

8 
10 
10 
12 
10 
10 

39 
51 
51 
59 
51 

1 
1 
1 

SI 
51 

IEAN 

IAX 
IIN 

3 of 3 
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Pipe Interior Radiological Survey Form 

Date: 
Building: 
system: 

tfl-fl 8QlL Elevation: 33- Access Point Area: B-trfd b 
Pipe Diameter: 3 ( I  Pipem # 1, Q 

Type of Survey Investigation Characterization \r / 
Sled Size 3 inch 
Detector: bJY’-@- Detector ID #: pZ~LJLJL)Z--L?/ 
Cal Date: [ { V Y  -@r- Cal Due Date: //- / ?  * @ I $  

Instrument: 2‘3rO ’ f  Instrument ID #: 2 /“oz;I&3 
I 

Cal Date: 4 -  17 -02- Cal Due Date: / I -  / 7  06 
From the Daily Pipe Survey Detector Control Form for the Selected Detector 

Background Value . r e  * CP* 
MDCRStatiC /& “Y CPm 
Efficiency Factor for Pipe Diameter 
M w t a t i c  b7 2-cI d p d l  00cm2 

0. W z  (taken from detector calibration certificate) 

1s the MDC,,,, accepta5le? @ NO (ifno, adjust sample count time and recalculate MDCL,,) 

Pipe Interior Radiological Survey 
d 

Radiological Survey Commenced: Date: l2 ‘13 s*r Time: 1 4  r5 

REFERENCE COPY 0 v Package Page 1 of - 

Attachnient 3, Page 1 
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Pipe Interior Radiological Survey Form 

Date: 
Building: 
System: 

f2-- 1 r-06 Time: 1 rod 
E f  

@U&O D -pf-mi-G 
Type of Survey Investigation 
Sled Size 7 
Detector: 
Cal Date: 
Instrument: 
Cal Date: 

Elevation: - 2 S‘ ‘ Access Point Area: mmc 
Pipe Diameter: 

inch 

3L-> Pipe o”,”, / . jj- 
Characterization Final Survey 

d j  Y-6 2- Detector ID #: 

//-/ )-uJ Cal Due Date: 
2 3  Jm Instrument ID #: 

u-/ 7 - 0 -  Cal Due Date: 

7 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
Background Value 1 cpm 

mcRstatic /d I )  cpm 
Efficiency Factor for Pipe Diameter 

MDCStatiC 

fI1 OOo* (taken fkom detector calibration certificate) 
d p d l  OOcm2 c 72464 n 

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

Comments: rLW7/AIuq IL 

Pipe Interior Radiological Survey 

Radiological Survey Commenced: Date: I 2- I S-0 J- 

REFERENCE COPY 0 
- -2- 

Package Page 1 of - 

Attachment 3, Page 1 
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Pipe Interior Radiological Survey Form 

Date: /fa *’rC& ‘ b  c- Time: t 9  z5-0 

System: f3 , L / A D  .G zi/d-6E- Pipe Diameter: 
Characterization Final Survey /- 

Detector: L/+ bt@ Detector ID #: 3 c 3  YY 6@-2.--- I2f  

Cal Date: / / * I 7  B S  Cal Due Date: / i 8  / 7  * d g  

Instrument: 8 3 5 5 - 7  Instrument ID #: a1-a 3 
Cal Date: //* /7*3Y Cal Due Date: / / - /?  * n L  

f P  

Building: EAkTZz rp. Elevation: - Access Point Area: - 2-7 772 C U C ~  

Type of Survey Investigation 

Sled Size 3” inch 

<:->Pipe o”,”, /- 35- 

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

Background Value -5./ cpm 
MDCRStatlC _ / ( I t 7  cpm 
Efficiency Factor for Pipe Diameter 

MDcstatlc 67 L b  d p d l  OOcm’ 

0 OOoz (taken from detector calibration certificate) 

Is the MDCSktic acceptable? No (if no, adjust sample count t h e  and recalculate M D C L , )  

Comments: P?&7k.4&7, bJ fA /A l , ey  f2iQm / A  * /C .&S 

Pipe Interior Radiological Survey 

REFERENCECOPY 

Package Page 1 of - 3 

Attachment 3, Page 1 
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I I 
\ 

1 I 

F. I 

12- /?- o f  

Pipe Interior Radiological Survey Form (Continuation Form) 

4 21 

REFERENCE COPY 0 Attachment 3, Page 2 
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Pipe Interior Radiological Survey Form 

Date: /- q c o  6 

Type of Survey Investigation 
Sled Size 3 ‘fc/cX+( $A 

T h e :  r3SY 

Elevation: - ”5 Access Point &ea: 
-27 -2 cc-k 

Pipe Diameter: c f - T - P i p e  o”,”,, I- 3 5  
Characterization Final Survey r 

inch 

Detector ID #: 2I&L76?- - Detector: W - 6 3 -  
Cal Date: // - / 7 - p 3 -  

Instrument: $3  5-/-/ 
Cal Date: /c - / ?  - L q -  

Cal Due Date: f 1 - / 7 - - B L  
Instrument ID #: 2) 3*3 3 
Cal Due Date: / > -  -7 7-& lp 

-v 

From the Daily Pipe 
Background Value 

MDCRstatic $t7 cpm 

Form for the Selected Detector 

Efficiency. Factor for Pipe Diameter 

MDcstatic 277 4 d p d l  00cm2 

D~OcjO 13 (taken fiom detector calibration certificate) 

Pipe Interior Radiological Survey I 

REFERENCECOPY a Package Page 1 o f L  

Attachment 3, Page 1 i 
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# 
Position 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

- 

Pipe Interior Radiological Shkey Form 

d p d l  00cm2 Gross Net 
fiom Opening cpm cpm 

Time Gross Counts Feet into Pipe Count 

si // 31 
5% t tb 3- 4 b43 t 

5-y / 4 L  I 
!3F 3 r3 

I 
5% /V< 4- d- I 

;L I, 

1 %  I&  
1 9  <3 -3 

4- 6 
3 + G 3  
3 p 

I90 3 ,  c v 

Date: / . $ E L  Time: 4 f 2 ~  

System: p N ~  ,$ (F1IR6 t Pipe Diameter: 

Type of Survey ..I Investigation Characterization Final Survey Other 

Access Point Area: -27 re \C 1 Building: '3 9&qz-t Elevation: - &r 
> C T e  ID # /- 3 5  

/ 

Detector ID #: Aa?fl r' 

Instrument ID #: 

Cal Due Date: (7- N8.d- DL 
d- 1 2 69-3 

Cal Due Date: /7 -rCIe\1 

Detector: +f- G + 
Cal Date: l7 ' A f b U -  " 3  
Instrument: 3 3 5 3  - I  
Cal Date: 1 7 -  / J b . /  -03- 

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

Efficiency Factor for Pipe Diameter 

MDCStatlC 277 9 

MDCRstatic / f  cpm 
0 . 0 0 0 1 3  (taken fiom detector calibration certificate) 

d m/lOOcm* 
No (if no, adj*at sample count time and recalculate MDCR,,,) Is the MDCShtic acceptable? 

Comments: eo4m? L 4 ~ 2 ~  stjprg+ 
# 

SSP 1 b B d - 6  

Pipe Interior Radiological Survey 

REFERENCECOPY 0 
Package Page 1 o f 2  

I 

Attachment 3, Page 1 
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DQA Check Sheet 

Design # EP 1.35 Revision # Original 

Survey Unit # EP 1.35 

Prelimlnary Data Review' 
Answers to the following questions should be fully documented In the Survey Unit 

Release Record 
1. 

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? 

3. 

4. Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 

5. 

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

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

8. 

9. 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? 

. Yes No N,A 

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

X 

is the instrumentation MDC for embeddedhuried piping static measurements below the DCGLW ? 

embeddedhuried piping scan measurements below the DCGLW, or, if not, was the need for additional 

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

X 

X 

X 

X 

X Were "Special Methods" for data cdledin properly applied for the survey unit under review? 

X 

Graphical Data Review 
~ .~ ~ ~ 

1. Has a posting plot been created? X 

2. 

3. 

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

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

X 

X 
~ ~~~ 

Data Analysis 

1. Are all sample measurements below the DCGLw (Class 1 8 2), or 0.5 DCGLw (Class 3)? X 

2. Is the mean of the sample data DCGLw? X 

X 

X 

X 

3. If elevated areas have been identified by scans and/or sampling, is the average activity in each 
elevated area c DCGLEMC (Class l), < DCGLW (Class 2), or e0.5 DCGLw (Class 3)? 

4. Is the result of the Elevated Measurements Test c 1 .O? 

5. 

Comments: 

Is the result of the statistical test (S+ for Sign Test or Wr for WRS Test) 2 the critical value? 

Page 1 of 1 
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Design # Revision # EP-1.41 2.5” 
INST 

Survey Unit ##@) 

Original Page 1 of 3 

Description 

COPY 

2) EP 1.41 2.5” INST 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 1.41 2.5” INST were performed using a scintillation detector 
optimized to measure gamma energies representative of CO-60. Sample #EP 2- 
2 fkom 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. 

6) The piping used in the construction of this system was a non-standard 
schedule that was nominally 2.5” in diameter. This caused difficulties with 
regard to the procurement of an identical pipe sample for detector geometry 
mock-up. As a result, the detector calibration efficiency was not acquired. To 
compensate for this, the instrument efficiency values applied to this Survey 
Unit were associated with 3” diameter piping. These values are conservative 
when applied to measurements made on the nominal 2.5” diameter piping. 

FSS/Characterization Engineer 



Revision ## Original FSS Design # EP 1.41 2.5” 
INST 

1.0 

2.0 

3.0 

4.0 

5.0 

Page 2 of 3 

HistoryDescription 

1.1 

1.2 

Survey Design Information 
2.1 

2.2 

The subject pipe system is the 2.5” line located in Quad “B’ of the 
Reactor building -25’ elevation. 

EP 1.41 2.5” INST is approximately 3 feet in length. 

EP 1.41 2.5” INST was surveyed IAW Procedure #BSI/LVS-002. 

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 of 3 survey measurements. 

Surface area for the 2.5” ID piping is 608 cm2 for each foot of pi ing, 
corresponding to a total 2.5” ID piping surface area of 1,824 cm (0.2 m2) 
for the entire length of (3’) of 2.5” piping.. 

2.3 4 

Survey Unit Measurement Locations/Data 

3.1 

3.2 

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

Although the measurements were performed on 2.5” diameter piping, 
instrument efficiencies for 3” diameter piping were applied, which is a 
conservative evaluation of the results. 

Survey Unit XnvestigationsResults 

4.1 None 

Data Assessment Results 

5.1 

5.2 

5.3 

5.4 

Data assessment results are provided in the EPBuried 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 
mredyr 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 1.41 2.5” INST passes FSS. 

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 

Revision # Original FSS Design # EP 1.41 2.5” 
INST Page 3 of 3 

Statistical Parameter 

Total Number of Survey Measurements 

I Pipe 

3 
Number of Measurements >MDC 

Number of Measurements Above 50% of DCGL 

1 
0 

I Number of Measurements Above DCGL I o  
Mean 

Median 

0.0196 

0.007 1 

Standard Deviation 

. Maximum 

I Minimum 10.0071 

0.0216 
0.0446 

6.0 Documentation of evaluations pertaining to compliance with the unrestricted use 
limit of 25 mredyr 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 
1.41 2.5” INST to be less than 1 mredyr. The dose contribution is 
estimated to be 0.02 mredyr  based on the average of the actual gross 
counts. 

7.0 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 1.41 2.5” INST & Spreadsheet 
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BSI EP/BP SURVEY REPORT 

Survey Time 

Pipe Sue 

EP 1.41 -2.5 INST Survey Location 

8:05 Detector-Sled # 44-62 2127011121 

2.5 Detector Efficiency 0.0002 

Routine Survey 

QA survey 

X Field MDCR -1 10.4 

Nominal YDC wwioosmq 5,305 

Total Number of Survey Measurements 
Number of Measurements >MDC 

Number of Measurements Above 50% DCGL 
Number of Measurements Above DCGL 

Mean 

Maximum I 0.0446 
Minimum 0.0071 

DEBRAUX Survey Technidan(s) 

3 
1 
0 
0 

0.0196 

Standard Deviation 

RP Engineer I Date 1 flJ /%+./&( 6-26-07 

0.0216 

Survey Unit Classification 
TBD O6-004 Piping Group 

SR-13 Radionudie Distribution Sample 
Measured Nuclide 

Area FactorlEMC Used 
PasslFail FSS 

MREMNR Contribution 

1 
2 

EP 2-2 
CO-60 

No 
Pass 
4 



EP 1.41 2.5" INST 
2.5" Pipe 

TBD 06-004 Group 2 

5,330 
053 
853 

ncpm 

85 60 5 296 
14 10 1 47 
14 10 1 47 

I 

Cos0 activity 
(dpmll OOcm2) 

62,500 10,279 
10.000 1.645- __-  

21 1,645 
I 

Cs-137 octlvfty 
(dpm/l OOcm2) 

Ev-162 activity 
(dpmll00cm2) 

Eu-154 activity 
(dpmll OOcm2) 

Nb-94 activity 
(dpmll OOcm2) 

AglOllm advlty 
(dpmll OOcmZ) 

MEAN 
MEDIAN 
STD DEV 
MAX 
MIN 

- 

Unity 

- 
0.04f 
0.00; 
0.00; 

0.02( 
0.00; 
0.02; 
0.04! 
0.00; 

-__ 

~- - 

- 

l o f i  
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BSVLVSPipeCrawler-002 
Revision 4 

Pipe Interior Radiological Survey Form 

@fan r3 
Date: -2-0 b Time: CP- 

Pipe ID#: 'M /ed/@ipe Diameter: z. " 
Building: E X  Elevation: - .- System: 

Type of Survey Investigation Characterization Final Survey $, Other / 

Access Point Area: r-sj lt x - cc+ 

Gross C06O t/ cs 
Detector ID# / Sled ID# Qq- &*2/L76/ I / 7-1 

Detector Cal Date: //-) 7 - O r  Detector Cal Due Date: /I-/ 7 -0.6 
Instrument: 23m-( Instrument ID #: 2 O g y f 3 y ,  - 

Instrument Cal Date: / {T 7 -0 Instrument Cal Due Date: / /Y 7-0 6 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue ./: 7 cpm 
MDCRstatic / ~ J Y  cpm 
Efficiency Factor for Pipe Diameter ' 0 1 0 00 
m c s t a t i c  5.304 d p d  cm2 
Is the MDCstabc acceptable? @ No . 

(from detector efficiency determination) 

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

Comments: f A > /  7 l A  ( JtiLdlW 

Technician Signature f I 0 t& - --- - 
Pipe Interior Radiological Survey 

. .  

Package Page 1 of z 
REFERENCECOPY 

Attachment 3, Page 1 
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Pipe Interior Radiological Survey Form 

BSILVSPipeCrawler-002 
Revision 4 

Type of Survey Investigation 
Gross 

Detector ID# / Sled ID## 

Characterization Finalsurvey ?\ Other / 
co6oJ cs 
C/cl-#e5Tt70 1 1 .  . /  2 /  

Detector Cal Date: / / - I  7-03- Detector Cal Due Date: (-( 7 - 0 6 
23rt . l  f Instrument ID #: 3 8 3  [ /s $3 

Instrument Cal Date: / 1 -r 7 -05- Instrument Cal Due Date: / 1-1 7 - 0 6  

Instrument: - 

From the Daily Pipe Survey Detector Control Form for the Selected Detector 
BackgroundValue #,? cpm 

Efficiency Factor for Pipe Diameter 
MDCRStatlC 10 Y cpm 

mcstatlc 2333.5 
0 I 0 00 (fiom detector efficiency determination) 

(if no, adjust sample count t ime  and recalculate MD-) Is the MDC,,,, acceptable? 

TechnicianSignature - ,.f='. 

Pipe Interior Radiological Survey 

a REFERENCECOPY 

Package Page 1 of Le5 
Attachment 3, Page 1 
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DQA Check Sheet 

Original EP 1.41 2.5" 
INST Revision Design # 

Survey Unit# I EP 1.41 2.5" INST 
~~ 

Preliminary Data Review' 

Yes No NIA Answers to the following questions should be fully documented in the Survey Unit 
Release Record 

1.  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 
survev units, or below 0.5 DCGLw for Class 3 survey units? I I x  

~ 

3. 

4. 

Is the instrumentation MDC for embeddedfburied piping static measurements below the DCGLw ? 

embedded/buried piping scan measurements below the DCGLW, or, if not, was the need for additional 

X 

Was the instrumentation MDC for structure scan measurements, soil scan measurements, and 

static measurements or soil samples addressed in the survey design? 
X 

~~ 

5. Was the instrumentation MDC for volumetric measurements and smear analysis e 10% DCGLw ? 

6. Were the MDCs and assumptions used to develop them appropriate for the instnrments and techniques 
used to perform the survey? 

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

8. 

X 

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

X - 

I x I  9. Is the data set comprised of qualified measurement results collected in accordance with the survey 
desion. which accuratelv reflects the radiolocrical 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? X 
~ 

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

1. Are all sample measurements below the DCGLW (Class 1 8 21, or 0.5 DCGLw (Class 3)? 

X 

Data Analysis 

1 x 1  
2. Is the mean ofthe sample data DCGLw? X 

X 3. 

4. Is the result of the Elevated Measurements Test 1 .O? X 

5. X 

If elevated areas have been identified by scans and/or sampling, is the average adivity in each 
elevated area e DCGLutc (Class l), DCGLw (Class 2), or c0.5 DCGLw (Class 3)? 

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

Comments: 

cs-o9/2 
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SECTION 7 
ATTACHMENT 4 

1 DISC 
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