DuPont Facilities Services and Real Estate
DuPont Experimental Station E322

200 Powder Mill Road

PO Box 8352

Wilmington, DE 19803

Docket No. 03020681 License No. 07-13441-02
Control No. 584013

U.S. Nuclear Regulatory Commission August 8, 2014
USNRC - Region |

2100 Renaissance Bivd, Suite 100

King of Prussia, PA 19406-2713

RE: E.l. du Pont de Nemours and Company, Inc., Request for Additional information Concerning Application
for a License Amendment, Control 584013

Dear Mr. Dennis Lawyer,

This is in reference to your letter dated July 9, 2014, requesting additional information retated to the
amendment to the Nuclear Regulatory Commission License No. 07-13441-02, Docket No. 03020681. The
additional information you requested is provided here in order to address and clarify each of the five (5)
points/concerns that you have raised. This additional information is intended to supplement the
documentation you have already received in the, Addendum: Documentation for the Materials
Decommissioning Process for the Glasgow Site (DuPont, 2014) in hopes of providing further clarity with
respect to our request for the Amendment to US NRC Radioactive Material License Number 07-13441-02
(DuPont, 2014). Specifically, the additional information is provided through an amendment to the original
Addendum: Documentation for the Materials Decommissioning Process for the Glasgow Site (DuPont, 2014)
and identified through the addition of Appendix A9 to the aforementioned Addendum, (please see; Appendix
A9: Site Final Status Survey Report (FSS) Revised August 8, 2014 (revisions are highlighted with red text).

If you have any questions pursuant to this request, Mr. John M. Brisbin, DuPont Radiation Safety Officer, may
be contacted for any additional information at (302) 695-6896, cell (302) 420-2233, facsimile (302) 695-4032,
or by E-mail at JOHN.M.BRISBIN@.dupont.com.

JONIN Wi, DHSBDHI

DuPont Radiation Safety Officer

Experimental Station, E249/207
200 Powder Mill Road

PO Box 8352

Wilmington, DE 19803

For the US NRC Radioactive Material License Number 07-13441-02
C/o E.l. du Pont de Nemours and Company, Inc.

Stine-Haskell Research Center NMSS/RGN1 MATERIALS-002
P.O. Box 30

Newark, DE 19714-0030

@ Printed on Recycled Paper
E. I. du Pont de Nemours and Company LG-4878 Rev 2/94
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Addendum: Materials Decommissioning Process for the Glasgow Site 16 May 2014
US NRC Radioactive Material License Number 07-13441-02 DuPont Radiation Safety Office
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A2: Glasgow Site Maps and Areas of Radiological Concern

A3: Glasgow Site Final Status Survey Report (FSS)
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RSO, Inc. e DuPont Glasgow
Laboratory Final Status Survey

1.0 INTRODUCTION AND BACKGROUND

1.1 Introduction

DuPont has used and stored unsealed radioactive material in laboratory rooms at the
Glasgow facility in Newark, Delaware under NRC Radioactive Materials License #07-13441-
02. The use of radioactive material at this location is terminating and a final status survey
was commissioned to allow the release of the laboratory rooms/areas for unrestricted use.
All radioactive materials and radioactive waste were disposed in accordance with NRC
regulations at licensed disposal facilities (records are available upon request). A
Radiological Final Status Survey based on the guidance in NUREG 1757 (Consolidated
Decommissioning Guidance), and NUREG 1575 (MARSSIM) is required to remove the
building from the radioactive materials license.

The survey approaches are described below and reveal that the facilities in question meet
the requirements for decommissioning.

2.0 FINAL STATUS SURVEY APPROACH

2.1 Survey Design Basis

This Final Status Survey was designed in consideration of the guidance provided by the
Nuclear Regulatory Commission (NRC) regarding Final Radiological Surveys. In particular
the guidance provided by the NRC in NUF. 5 1757 (Consolidated Decommissioning
Guidance) and NUREG 1575 (MARSSIM). Using NUREG 1757, this facility meets the
requirements for what is termed Group 2 facilities (see following excerpt). Group 2 includes
facilities that “would not have contaminated work areas at the levels above the
decommissioning screening criteria”.

From NUREG 1757 v1 Chapter 7:

Group 2 facilities may have residual radiological contamination present in building surfaces
and soils. However, licensees are able to demonstrate that their facilities meet the provisions
of 10 CFR 20.1402 (“Radiological Criteria for Unrestricted Use”) by applying the screening
approach dose analysis described in Chapter 6.

Additionally, licensees in Group 2 typically possess historical records of material receipt,
use, and disposal, such that quantifying past radiological material pos sionandu may be
developed with a high degree of contfidence. Furthermore, these licensees have radiological
survey records that characterize the residual radiological contamination levels present within
the facilities and at their sites. That is, they are able to demonstrate residual radiological
contamination levels without more sophisticated survey procedures (greater than those used
for operational surveys) or dose modeling. These licensees do not need to use site-specific
parameters or establish site-specific DCGLs in order to demonstrate acceptability for release
of their sites.”

Derived Concentration Guideline Levels (DCGL’s) are radionuclide-specific concentration
limits used by the licensee during decommissioning to achieve the reaulatory dose standard
that permits the release of the property and termination of the license. . .1e DCGL applicable
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RSO, Inc. e DuPont Glasgow
Laboratory Final Status Survey

2.7 Data Quality Objectives (MARSSIM)

Survey planning uses the Data Quality Objectives (DQO) Process to ensure that the
survey results are of sufficient quality and quantity to support the final decision. The use
of the DQO Process assures that the type, quantity, and quality of environmental data
used in decision making will be appropriate for the intended application. The DQO
Process consists of seven steps, as shown below. The output from each step influences
the choices that will be made later in the Process.

1.

State the problem. Radioactive materials (H-3 and C-14) in the form of liquids
and powders were used in this facility. It was possible that the use of radioactive
materials caused residual contamination on structures at levels exceeding the
NRC-approved activity DCGL (Derived Concentration Guideline) for H-3 and C-
14.

Identify the decision. Determine if residual radioactivity on structure surfaces of
the laboratories and other areas where H-3 and C-14 were used with site-specific
surface activity DCGLs derived as unrestricted release criteria to comply with
dose limits prescribed in 10 CFR 20, Subpart E.

Identify inputs to the decision. Radiological survey data was collected for
impacted structure surfaces.

Define the study boundaries. Historical analysis had identified Rooms 162,
177/17R 182 184 and a =hed for Radinactive Waste Storaae as the imnacted use
areas.

Develop a aecision ruie. iven tnat Summcient qata nas Deen ColECLed, IT e
mean concentration in the Glasgow facility is less than the DCGL, then the facility
is determined to be in cc  liance with the release criterion. Compliance with
applicable DCGLs is demonstrated using the Sign and/or Wilcoxon Rank Sum
(WRS) Tests to disprove the null hypothesis that the SU being evaluated exhibits
contamination at concentrations exceeding the applicable DCGL.

Specify limits on decision errors. MARSSIM's guidance for determination of the
number of samples needed for a survey unit when the DCGL is large, the relative
shift is large (>2.5), using equal values of 0.05 for Type | and Type Il errors, results
in a number of data points needed of 12.

Optimize the desian for collecting data. Since H-3 and C-14 are both low energy
beta emi ,oIr o 2q . and si jtechnigu  were appropriately
chosen to optimize efficiency for these two isotopes.

3.0 SURVEY METHODS AND INSTRUMENTS

3.1 Survey Instruments

Exposure Rate Measurements

Gamma exposure rates were measured, at waist level, using a Victoreen 450P survey meter
(internal pressurized ion chamber) in all of the laboratory areas.
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instruction was provided when necessary on equipment, special techniques, and practices
relating to survey activities.

Laboratory Services

Wipes or swabs were screened for gross gamma activity and further were analyzed for
gross beta/gamma activity. . wipes for the final survey were analyzed by RSO, Inc.

4.0 SURVEY RESULTS

4.1 Results

Attachment A contains the survey results by survey points, scan results, exposure rate
measurements, and raw and reduced data for the direct measurements.

Attachment B contains the wipe test analysis data print-out.
Attachment C contains the survey meter calibration reports.
4.2 Exposure Rates-Summary

The exposure rates measured indoors in various areas of the facility were consistent with
normal background. The typical background exposure rates in and near the facility ranged
from 10 to 20 pR/h as measured in the corridors and unaffected laboratories. Exposure
rates were comparable to background of 15 uR/h.

4.3 Beta Scans-Summary

No areas of elevated residual activity, above detection limits for the survey were found
during the beta scans.

4.4 Direct Measurements-Summary

No areas of elevated residual activity, above the statistical Minii 1m Detecf ' ‘=2
Concentration (MDC) for the survey, were found during the beta direct measurements.
Please see the Survey Meter section of the individual surveys for the calculation method
and values of the MDC for each survey.

4.5 Removable Contamination-Summary

Attachment B incluc  results of the removable surface activity from the wipe surveys. No
r able contamination detected, above the detection limits for the  alysis, on any
of the wipe test samples collected for the final status survey.

5.0 CONCLUSIONS

The radiological survey of the Ilaboratory rooms at the DuPont Glasgow Facility
demonstrates that the laboratory surfaces were far less than the DCGLw (25 mrem) for both
fixed and removable surface contamination.

The DuPont Glasgow Facility has met the requirements of 10 CFR 20 for unrestricted use.
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6.0 REFERENCES

6.1 USNRC, Regulatory Guide 1.86., Termination of Operating Licenses for Nuclear
Reactors, June 1974.

6.2 USNRC, “Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unaffected Use or Termination of Licenses for Byproduct, Source, or Special
Nuclear Material’, May 1987.

6.3 NUREG 1757, USNRC, “Decommissioning Process for Materials Licensees”, Final
September 2003.

6.4 NUREG-1575, EPA 402-R-97-016, Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM): Final, August 2000.

7.0 ATTACHMENTS
Attachment A Ra )logical Surveys
Attachment B Wipe Test Analysis Data Print-Out
Attachment C Survey Meter Calibration Reports
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Attachment A

Radiological Survey Results













Survey Meter Information

Site: Dup~~* Building:  Glasgow Lab/Room: 117
Meter 1 Meter 2 I Meter 3 Meter 4 Meter 5
Date:|7/28/2014 7/28/2014 128/2014 7/28/2014 7/28/2014
Maka: |Ludlum Ludlum Tl ydium Ludlum Voctoreen
Mo 2221 2221 221 2221 450P
SN:[161591 |RORRQ 51591 89650 2550
Probe Make:|Ludlum | im udium Ludlum N/A
Probe Model:{43-68 43-37 3-68 43-37 N/A
Probe SN:|118227 124943 18227 124943 N/A
Probe Area (cm?):[126 584 26 584 N/A
Next Cal. Date:|10/28/2014 6/11/2015 1110/28/2014 6/11/2015 10/15/2014
Background Surface Material|Air Air mic ™" Ceramic Tile Air
Background(c) - Time(Min)):|2247 10| [7961 10| (17489 10{ |15 pRem/hr|
CS Isotope - Activity(uCi):|C-14 niralic.14 ( 0.159]|C 0.159{ |Cs-137
CS Source(cpm)!enng R Nk
L. Ls (Counts)
Direct MDC, Scan MDC]| I I
(dpm/100cm®
| " 1
MDCR , MDC Count Rat:
Total Efficiency, Isotope % C ) C-14] [N/A
Source Efficiency|0.25 | 10.25 110.25 NA

Please See MARSSIM Chapter 6 for a more detailed explanation of equauuns.

B = Background Counts

T = Counting Time In Minutes
g = Total Detector Efficiency in Counts/Disintegration

Lc= Critical Detection Level Direct MDC= 3+4.65*SQRT(B)
Ld= a priori Detection limit T*g *A*C
N = Minimum Detectable Concentration
MDCR= Minimum Detectable Count Rate Scan MDC= MDCR
SQRT(Ep*e *e ,*A*C
MDCR= s; * (60/i)

RSO, Inc.

A = Physical Probe Area in cm?

C = Other Constants and Factors When Needed
Ers = Human Factor Efficiency

s = Source Efficiency s; = 1.38*"SQRT(B,)
i = Counting Interval
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Site: Dupont Building: Glasgow Lab/Room: 162A

Start Date: 07/28/14 Finish Date: 07/28/14

Surveyor: Paul Madairy Surveyor: Bo Bland
Area Survey Results Wipe Tests Direct Measurements B Scan Measurements Dose Rate
. 3H 14C Gross Gross B Gross

Nipe Description |(dpm/100|(dpm/100| Survey [Gross|dpm/100} Survey | "™ 1 aueraoe | dpmrtoo SUVEY | Remy

umber 9 2 Meter # | (cpom)| cm Meter # 2 Vieter #
cm’) cm?) (cpm) | (cpm) |cm® (C14 hr)
(C14)

1 Floor < 10 <100 |3 550 248 |4 1800 1700 -80 5 12
2 Floor <100 <100 |3 539 161 |4 1800 1700 80 |5 12
3 Floor <100 <100 |3 480 -307 |4 1800 1700 -80 |5 12
4 Floor <100 <100 |3 490 -228 |4 1800 1700 -80 |5 12
5 Floor <100 <100 |3 537 145 |4 1800 1700 -80 |5 12
6 Floor <100 <100 |3 558 312 |4 1800 1700 -80 |5 12
7 Floor <100 <100 |3 556 296 |4 1800 1700 -80 [5 12
8 Floor <100 <100 |3 517 -13 |4 1850 1750 2 5 12
9 Floor <100 <100 |3 539 161 |4 1800 1700 -80 |15 12
10 Floor <100 <100 |3 548 233 |4 1800 1700 -80 15 12
11 Floor < 0 <100 |3 483 -283 |4 1800 1700 -80 5 12
12 Floor <100 <100 |3 534 121 |4 1800 1700 -80 5 12
13 Wi <100 <100 |1 217 61 |1 239 220 -37 5 12
14 Door < 0 <100 |1 214 -85 11 241 225 2 5 12
15 We <100 <100 |1 206 -148 |1 210 190 -275 |5 12
16 We <100 <100 |1 z -45 |1 238 220 37 |5 12
17 Door <100 <100 {1 169 -442 |1 203 180 -355 |5 12

RSO, 1c. of 3















RSO,

Site:

Dupont

irt Date: 01/23/14
Surveyor: Matt Mueller

Building: Glasgow

Finish Date: 01/23/14

Lab/Room: 177, 178

Surveyor: Dave Frazier

Area Survey Results Wipe Tests Direct Measurements B Scan Measurements Dose Rate
_ 3H 14C Gross | Gross B Gross
Wipe Description (dpm/100|(dpm/100 Survey | Gross dpm/1200 Survey High |Average | dpm. 10 Survey (vRem/
Number 2 2 Meter # | (cpm)| cm Meter # 2 Meter #
cm’) cm’) (C14) (cpm) | (cpm) |cm?® (C14) hr)
Center Hood
61 Bottom <100 <100 |4 180 -30 |4 251 190 49 ] 16
62 Bottom <100 <100 |4 168 -125 |4 251 190 49 15 16
63 Bottom <100 <100 |4 235 406 |4 251 190 49 16
64 Left Wall <100 <100 |4 167 -133 |4 251 190 49 16
65 Left Wall <100 <100 |4 170 -110 {4 251 190 49 5 16
66 Right Wall <100 <100 |4 155 -229 |4 251 190 49 5 16
67 Right Wall <100 <100 |4 186 17 |4 251 190 49 5 16
68 Bottom <100 <100 |4 221 295 |4 251 190 49 5 16
69 Bottom <100 <100 |4 225 327 |4 251 190 49 5 16
70 Bottom <100 <100 |4 247 502 |4 251 190 49 5 16
71 Top <100 <100 |4 219 279 |4 251 190 49 5 16
72 Top <100 <100 |4 189 41 4 251 190 49 5 16
73 Top <100 <100 |4 208 192 |4 251 190 49 j 16
74 Top <100 <100 |4 210 208 |4 251 190 49 5 16
75 Top <100 <100 |4 201 137 |4 251 190 49 5 16
76 Top <100 <100 |4 229 359 |4 251 190 49 5 16
77 Sash <100 <100 |4 190 49 |4 251 190 49 5 16
78 Sash <100 <100 |4 181 22 |4 251 190 49 5 16
79 Exterior Left <100 <100 4 171 -102 {4 251 190 49 16
80 Exterior Right <100 <100 ¢ 195 89 |4 251 190 49 5 16
IC. 30of6















Site: Dupont

Start Date: 01/24/14

Surveyor: Matt Mueller

Building: Glasgow

Finish Date: 01/24/14

Lab/Room:

Surveyor: Bo Bland

182

Area Survey Results \ eTests Direct Measurements B Scan Measurements Dose Rate
!
- 14C Gross | Gross B Gross
Wipe Description dp  10|(dpmi100| Survey [Gross|dpm/ 1200 Survey | ik | Average | dpm/100 | SUVY | Remy
Number ) 2 Meter # | (cpm)| cm Meter # ) Meter #
cm?) cm?) (cpm) | (cpm) [cm?® (C14) hr)
(C14)
28 Floor <100 <100 |6 191 80 4 1298 1160 76 10 12
29 Floor <1 <100 |7 236 -71 4 1298 1160 76 10 12
30 Floor <1 <100 |7 193 430 |4 1298 1160 76 10 12
31 Floor <1 <100 |7 213 -263 |4 1298 1160 76 10 12
32 Floor <1 <100 |7 229 -129 14 1298 1160 76 10 12
33 Floor <100 <100 |6 160 -166 ' 1298 1160 76 10 12
34 Floor <1 <100 |6 174 55 |4 1298 1160 76 10 12
35 Floor <1 <100 |6 195 112 |4 1298 1160 76 10 12
36 Benchtop _<100 <100 |6 213 255 16 225 170 -87 10 12
37 Benchtop <1 <100 |6 176 -39 1A 225 170 -87 ‘0 12
38 Benchtop <1 <100 |6 176 -39 i 225 170 -87 10 12
39 Benchtop <1 <100 |6 185 33 i 225 170 -87 10 12
40 Benchtop <1 <100 (6 177 -31 6 225 170 -87 10 12
41 Floor <1 <100 |6 183 17 4 1298 1160 76 10 12
42 Floor <1 <100 [6 186 40 4 1298 1160 76 10 12
43 Floor _<100 <100 |6 171 79 |4 1298 1160 76 10 12
44 Floor <1 <100 |7 240 -38 |4 1298 1160 76 10 12
45 Floor <1 <100 17 256 96 4 1298 1160 76 10 12
46 Floor <100 <100 ' 235 -79 |4 1298 1160 76 10 12
47 Benchtop <1 <100 |/ 234 -88 |6 225 170 -87 10 12
48 Benchtop <100 <100 |7 235 -79 |6 225 170 -87 10 12
49 Benchtop <100 <100 |7 214 -255 16 225 170 -87 10 12
50 Benchiop <100 <100 |7 235 79 |6 225 170 -87 10 12
51 Cs it <1 <100 |7 267 188 |6 200 150 -245 |10 12
52 Ce it <1 <100 |7 267 188 |6 200 150 -245 |10 12
- Ce it <1 <100 |7 282 313 |6 200 150 -245 110 12
54 Wall <1 <100 |6 198 136 |6 220 185 33 10 12
RSO, Inc.

20f9






Site: Dupont Building: Glasgow Lab/Room: 182

Start Date: 01/24/14 Finish Date: 01/24/14
Surveyor: Matt Mueller Surveyor: Bo Bland
Area Survey Results Wipe Tests Direct Measurements B Scan Measurements Dose Rate
, 3H 14C Gross | Gross B Gross
¢ 1pm/100 .
Wipe Description |(dpm/100](dpmy/100| Survey [Grose - IpmPTUL Survey | i | Average | dpmi100 | SUVEY | Remy
I mber 5 5 Meter#|(cpm, cm Meter # 5 Meter #
cm®) cm®) (cpm) | (cpm) [cm? (C14) hr)
(C14)
9 Sash <100 <100 |7 248 29 |6 215 180 -7 10 12
10 Base <100 <100 |7 257 104 |6 215 180 -7 10 12
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RSO,

Site: Dupont
Start Date: 01/24/14
Surveyor: Matt Mueller

Building: Glasgow

Finish Date: 01/24/14

Lab/Room:

Surveyor: Bo Bland

184

Area Survey Results Wipe Tests Direct Measurements B Scan Measurements Dose Rate
) 3H 14C Gross | Gross B Gross
Wipe Description “3pm/100|(dpm/100 Survey | Gross dpm/1200 Survey High |Average [ dpm/100 Survey pRem/
Number 2 2 Meter#{(cpm)| cm Meter # 2 Meter #
cm?) cm?) (cpm) | (cpm) [cm?(C14) hr)
(C14)

1 Benchtop <100 <100 |6 168 -102 |6 225 145 -285 |10 17
2 Floor <100 <100 |6 185 33 |4 1150 1050 -103 |10 17
3 Floor <100 <100 |6 202 167 |4 1150 1050 -103 |10 17
4 Floor <100 <100 1A 188 56 |4 1150 1050 -103 |10 17
5 Benchtop <100 <100 ' 265 171 |6 225 145 -285 {10 17
6 Benchtop <100 <100 ' 306 514 |6 225 145 -285 |10 17
7 loor <100 <100 |/ 213 -263 |4 1150 1050 -103 |10 17
8 loor <100 <100 |7 268 196 |4 1150 1050 -103 |10 17
9 Benchtop <100 <100 |7 248 29 |6 225 145 -285 |10 17
10 Wall <100 <100 |6 176 -39 |6 286 250 548 |10 17
11 Cabinet <100 <100 |7 235 -79 |6 160 140 -325 |10 17
12 Cabinet <100 <100 |7 238 54 |6 160 140 -325 |10 17
13 Cabinet < 10 <100 |7 249 38 |6 160 140 -325 |10 17
14 Cabinet <100 <100 |7 236 <71 16 160 140 -325 |10 17
15 Door <100 <100 |7 218 -221 |6 160 140 -326 |10 17
16 Cabinet <100 <100 |6 186 40 |6 160 140 -325 |10 17
17 Floor <100 <100 |6 215 271 |4 1150 1050 -103 {10 17
18 Floor <100 <100 |6 195 112 |4 1150 1050 -103 |10 17
19 Floor <100 <100 |6 204 183 |4 1150 1050 -103 |10 17
20 Floor <100 <100 |6 221 318 |4 1150 1050 -103 |10 17
21 Floor <100 <100 |6 218 294 |4 1150 1050 -103 |10 17
22 Floor <100 <100 |7 215 -246 |4 1150 1050 -103 {10 17
23 Floor <enn <100 |7 206 -322 14 1150 1050 -103 |10 17
24 - b= <100 |7 -3¢ 1150 1050 -103 |10 17
25 < <10 7 -5¢ 225 140 5 |10 17
26 < <100 |6 1 225 145 -285 |10 17
27 <100 <100 |6 I 185 | 35 v 225 145 -285 |10 17
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Site: Dupont

Start Date: 01/24/14

S eyor: Matt Mueller

Building: Glasgow

Finish Date: 01/24/14

Lab/Room:

Surveyor: Bo Bland

184

Area Survey Results \ eTests Direct Measurements B Scan Measur ients Dose Rate
I
) \ 14C Gross Gross B Gross
/100
Wipe Description (dpm/10C  dpm/100 Survey | Gross |dpm 2 Survey High  Average dpm/100 Survey (uRem/
umber ) ) Meter # | (cpm)| cm Meter # ) Meter #
cm®) ' cmd) (cpm) | (cpm) - m?*(C14) hr)
(C14)
5 Inside Back < <100 |6 200 152 |6 292 250 548 |10 17
6 Inside Back < <100 |6 219 302 |6 292 250 548 |10 17
7 Inside Back < <100 |6 150 -245 16 292 250 548 |10 17
8 Foil < <100 |6 208 215 |6 292 250 548 |10 17
9 Sash < <100 |6 187 48 6 292 250 548 10 17
10 Base < <100 |6 157 -190 |6 292 250 548 10 17
RSO, Inc.
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Attachment B

Wipe Test Analysis Data Print-Out




1/28/14 9:36:03 AM QuantaSmart (TM) - 1.31 - Serial# 424558 Page # 1
¥ Protocol# 2 - Triple Lable DPM.lsa User: Default

Assay Definition-

Assay Description:
RAD WA.._ DEPT

Assay Type: DPM (Triple)

Report N portl
Cutput D h: C:\Packard\Tricarb\Results\Default\Triple Lahle DPM
Raw Resu h: C:\Packard\Tricarb\Results\Default\Triple L Lle

DPM\20140127_1319.results
1 - 1limit File Name: C:\Packard\Trice Results\Default\Triple Lable DPM\1410.csv

Agsay File Name: C:\Packard\TriCarb\Assays\Triple Lable DPM.lsa
Count Conditions-

Nuclide: Triple Label
Quench Indicator: tSIE/AEC
External Std Terminator (sec): 0.5 2s8%
Pre-Count Delay (min): 0.00
Quench Sets:
Low Energy: 3H-UG-062813
Mid Energy: 14C-UG 41312
High Energy: 32P-UG-02-28-05
Count Time (min): 2.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#vials/Sample: 1 Calculate % Reference: Off

Background Subtract: On - 1lst Vial
Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

Regions LL UL Bkg Subtract 2Sigma % Terminator
A 0.0 12.0 1lst Vial 0.00
B 12.0 156.0 1st Vial 0.00
C 156.0 2000.0 1st Vial 0.00

Count Corrections-

Static Controller: On Luminescence Correction: On
Colored Samples: On Heter :eity ¥ 'tor: n/a
Coincidence Time (ngec): 18 Delay Before Burst {(nsec): 75

Half Life-

Half Life Correction: Off

Regions Half Life Units Reference Date Reference Time
A

B

c

Cycle 1 Results
S# Time CPMA CPMB CcPMC DPM1 DPM2 DPM3 tSIE LUM

1 10.00 6 11 13 0 0 0 956 1
Missing vial 2.
&i 3 .00 1 ~1 -3 2 -0 -3 584 3
4 2.00 1 4 -1 0 5 -1 589 0
5 2.00 -0 2 3 -1 2 4 579 3
6 2.00 -1 0 -0 -4 0 -0 542 0
7 00 -0 6 -3 -2 7 -4 562 2
8 Z2.00 -2 4 -0 -6 5 -0 578 3



1/28714 9:36:03 AM QuantaSmart (TM) - 1.31 - Serxrialft 424558 Page # 2

‘Protobol# 2 - Triple Lable DPM.lsa User: Default

9 2.00 -2 4 0 -6 5 0 605 3

10 2.00 -3 5 -2 -7 6 ~2 582 3

11 2.00 0 2 -2 -1 2 -2 545 0

12 2.00 -1 -3 -3 -1 -3 -4 583 4

13 2.00 1 1 2 3 0 2 566 3

14 2.00 -1 2 -2 -3 3 -2 583 3

15 2.00 -3 7 2 -9 9 2 567 2

16 2.00 1 S -1 1 6 -1 580 2

17 2.00 -1 0 2 -2 -0 3 563 3

18 2.00 -1 4 1 -3 4 1 588 3

19 2.00 -2 2 -5 -5 4 -6 594 3

20 2.00 -1 -1 4 -2 -2 5 570 0

21 2.00 -0 6 2 -2 6 2 554 2

22 2.00 -1 3 -1 -2 4 -1 566 3

23 2.00 -1 3 2 -3 4 2 631 3

24 2,00 1 3 3 0 3 3 579 5

Lb 25 2.00 -2 -2 1 -4 -2 2 573 0

. 26 2.00 -3 5 6 -7 5 8 529 0

A5 27  2.00 0 -1 6 1 -3 7 579 0
o Missing vial 28.

fadd 1 29 2.00 -3 2 6 -6 1 7 622 3

N 30 2.00 3 -3 -3 7 -3 -3 631 3

31 2.00 -1 2 3 ~2 2 4 642 0

1\ 32 2.00 7 2 -4 14 2 -5 639 2

33 2.00 3 1 3 5 0 4 634 2

34 2.00 1 2 -2 0 3 -2 645 3

35 2.00 -3 2 -2 -6 3 -2 610 0

36 2.00 0 1 1 1 1 1 631 3

BN 37 2.00 ~2 3 1 -4 3 2 625 0

'\_39//'0 38 2.00 -0 6 0 -2 7 0 632 2
Missing vial 39.

/ 40 2.00 ~1 5 -1 -4 6 -1 597 2

41 2.00 ~1 4 -2 -3 5 -2 602 3

42 2.00 2 1 -4 3 2 -5 596 3

43 2.00 -2 7 6 -5 7 7 605 2

44 2.00 -2 3 2 -5 3 2 588 3

45 2.00 -2 1 -5 -4 2 -6 591 3

46 2.00 -3 3 4 -8 3 5 577 3

47 2.00 -3 2 -5 -6 4 -6 577 3

48 2.00 2 -1 4 6 -3 5 569 3

49 2.00 -1 -0 0 -1 -0 0 557 3

50 2.00 -1 2 2 -4 2 3 601 3

51 2.00 -3 1 -2 -7 3 -3 564 3

52 2.00 -2 1 1 -6 1 2 595 3

53 2.00 -4 -1 4 -7 -1 5 646 4

54 2.00 0 3 -0 -1 3 -0 638 3

55 2.00 -1 -0 -0 -3 0 -0 660 3

56 2.00 -3 4 1 -7 5 1 620 3

57 2.00 -1 4 -1 -2 5 -1 651 0

58 2.00 0 1 1 -0 1 2 644 3

59 2.00 -2 -1 -1 -4 -0 -1 587 3

60 2.00 -1 2 2 -3 2 3 613 3

61 2.00 -1 1 3 -1 1 3 568 0

62 2.00 6 2 4 14 0 5 581 2

63 2.00 -4 -4 1 -7 -4 1 541 5

64 2.00 -2 4 -3 -5 6 -4 578 4]

65 2.00 -0 1 2 -1 1 2 564 0

; 2.00 -1 2 1 -2 2 1 482 3

67 2.00 -0 1 -3 -0 2 -3 535 3

68 2.00 -2 5 0 -6 7 0 544 0

69 2.00 -1 1 0 -2 1 0 527 3

\ 70 2.00 2 -0 2 3 -1 3 735 0
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A 71 2.00 0 -1 -0 0 -1 -0 599 3

N72 2.00 0 -3 1 1 -4 2 586 3

i 73 2.00 -2 2 1 -5 2 2 582 0

[ 74 2.00 -0 3 -4 -1 4 -4 615 3

I 75 2.00 -1 2 0 -3 3 0 594 3

j 76  2.00 0 2 1 -1 2 1 610 3

i 77 2.00 -1 2 -5 -3 4 -6 599 3

78  2.00 -2 5 -1 -5 6 -1 620 2

79  2.00 -3 1 -1 -6 2 -1 558 3

80 2.00 -3 4 -1 -7 5 -1 617 3

81 2.00 -2 6 -3 -6 8 -3 561 2

82 2.00 -2 2 -1 -4 3 -1 576 0

83 2.00 -2 4 -1 -6 6 -1 627 0

84 2.00 1 3 -3 0 4 -3 644 2

85 2.00 -1 1 -5 -1 2 -6 647 0

| 86 2.00 1 6 4 1 6 4 649 2

i 87 2.00 -3 -2 0 -5 -2 0 617 4

| 88 2.00 -3 3 0 -6 4 0 626 3

Q/ 89 2.00 2 3 -3 2 4 -3 601 0

;v N 90  2.00 -1 4 -1 -3 5 -1 559 0

P52 91 2.00 0 3 -0 0 4 -0 627 2
Missing vial 92.

j 93  2.00 -1 0 -3 -1 1 -4 588 6

94  2.00 0 2 3 0 1 4 572 3

1\ 95  2.00 -2 -2 2 -3 -3 2 618 0

96 2.00 -2 7 -2 -7 10 -2 606 0

| 97 2.00 0 6 2 -1 7 2 608 2

98  2.00 -2 5 -3 -5 7 -4 613 2

99  2.00 -3 1 2 -6 1 2 621 3

100 2.00 1 7 -1 -0 8 -1 559 2

101 2.00 -4 4 1 -10 6 2 607 0

anic 102 2.00 -1 1 2 -2 1 2 590 3
S Missing vial 103.

rﬁ)/ 104 2.00 -0 1 -3 -1 2 -3 572 3

105  2.00 0 -1 2 0 -2 3 559 3

106 2.00 -3 2 1 -8 2 2 556 0

107  2.00 -0 2 0 -1 3 0 520 3

108 2.00 -2 1 3 -6 1 3 559 0

109 2.00 -2 3 2 -6 3 3 550 0

110 2.00 -2 2 -1 -5 3 -1 551 3

111 2.00 2 1 2 4 1 3 591 2

112 2.00 -1 2 -2 3 -4 St 3

113 2.00 -3 1 0 -7 1 0 561 0

114 2.00 1 -1 2 2 -2 2 526 0

115 2.00 4 3 0 9 3 0 533 0

116 2 00 -2 3 -2 -7 5 -3 545 0

117 00 -3 1 -1 -8 2 -1 475 0

118 2.00 1 2 0 1 2 0 607 3

119 2.00 -5 5 3 -13 6 3 549 0

120  2.00 -2 5 -1 -7 7 -1 592 3

121 2.00 1 4 2 0 5 2 597 0

122 2.00 -2 0 -1 -5 1 -1 575 0

123 2.00 -1 0 2 -2 -0 3 541 0

124 2.00 -2 3 -0 -5 4 -0 562 0

125  2.00 -1 5 -2 -4 7 -2 540 0

126 2.00 -3 1 -2 -7 2 -3 560 3

127  2.00 -3 2 -1 -8 3 -1 570 0

128  2.00 -4 1 3 -11 1 4 453 0

129 00 -5 2 3 -11 3 4 564 0

130 2.00 -2 1 1 -4 1 1 551 0

131  2.00 3 1 4 6 -1 5 632 2

j 132 2.00 3 4 3 5 4 4 : 0



133 2.00

134 2.00

135 2.00

136 2.00

137 2.00

138 2.00

! 139  2.00

i 140 2.00

v 141 2.00

142 2.00

1143 2.00

! 144 2.00

b 145 2.00

146 2.00

147 2.00

148 2.00

149 2.00

150 2.00

151 2.00

152 2.00

153 2.00

154 2.00

155 2.00

156 2.00

157 2.00

158 2.00

159 2,00

160 2.00

161 2.00

162  2.00

163 2.00

164 2.00

165 2.00

166 2.00

Um}\[/ 167  2.00

(5 168 2.00
Missing vial 169.

l 170 2.00

171 2.00

172 2.00

173 2.00

174 2.00

175 2.00

176  2.00

177 2.00

.,;5 178  2.00

(15 179 2.00
Missing vial 180.

181 2.00

N 182 2.00

A 183 2.00

184 2.00

185 2.00

186 2.00

187 2.00

ﬁ 188  2.00

;-ﬁ{/ 1 00

20 130 2.00
Missing vial 191.

| 132 2.00

193 2.00

194 2.00
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Survey Meter Calibration Reports




RSO, Inc. RSO Job No.R10551

P.O. Box 1450 C . f- f lob -
Loursl, MD 20725 ertificate of Calibration
ISSUED TO: RSO, In~ INSTRUMENT: LUDLUM
5206 & :k Road MODEL: 2221
Laurel, MD 20707 T\é}"ﬁ_: l;RATE MET
. 8§Y0d

CONTACT: Greg Smith
PHONE: (301) 953-2482 PO NO:

RSO, Inc. certifies that on 07/26/2013 the above described instrument was calibrated
using a radioact’~ ~surce to determine the efficiency for a s clfic radionuclide(s) and using electronically rated
pulse for the lir 1. Pulsed using Ludlum 500-2, S/N 15911

The results are tabulated below. C:z ration is traceable to NIST.

Calibration Data

RANGE EXPECTED OBSERVED C.E.
X 1 100 100 cpm 1.00
400 402 cpm 1.00
X 10 1000 1000 cpm 1.00
4000 4000 cpm 1.00
X 100 10000 10000 cpm 1.00
40000 40000 cpm 1.00
X 1000 100000 100000 cpm 1.00
400000 400000 1.00
C.F. AVERAGE 1.00

Probe type(s) Probel: PROPORTIONAL Probe2: Probe3:

MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE | EFF.(%) ISOTOPE2 EFF.(%) ISOTOPE3 EFF.(%) ISOTOPE 4 EFF.(%)

43-37 PR124945 FIXED CONTACT 1790 Cl4 19 Tc99 21 590 28

Note: "As Found” condition +/- 10% of Expected values unless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL

BATTERY CHECK: NORMAL TEMP: 24°C
CHECK SOURCE 1: N/A READING: PRESS: 765 mmHg
CHECK SOURCE 2: N/A READING: HUMID: 43 %

THE SUGGESTED RECALIBRATION DATE FOR THIS IN_._.JMENT IS (7/74/2014
Calibrated By: ' * Reviewed By: Koy Cal Date: U7/26/2013
Dorsey Austin
MAaryland License MD-33-021-01 14174



RSO, Inc. RSO Job No.R10659

Lanrel. MD 30725 Certificate of Calibration

(301) 953-2482

ISSUED TO: RSO, Inc. INSTRUMENT: LUDLUM
5206 Minnick Road MODEL: 2221
Laure!, MD 20707 TYPE: liﬁgf?;?‘lﬁk
CONTACT: Greg Smith SN:
PHONE: (301) 953.2482 PO NO: POOL
. RSO, Inc. certifies that on 10/28/2013 the above described instrument was calibrated |
using a radioactive source to determine the cfﬁciencg for a sPecxﬁc radionuclide(s) and using electronically i
pulse for the linearity. Pulsed using Ludlum 500-2, S/N 159110.

The results are tabulated below. Calibration is traceable to NIST.
Calibration Data

RANGE EXPECTED OBSERVED C.E.
ANALOG DATA 100 100 cpm 1.00
400 400 cpm 1.00
1000 1000 cpm 1.00
4000 4000 cpm 1.00
10000 10000 cpm 1.00
40000 40000 cpm 1.00
100000 100000 cpm 1.00
400000 400000 cpm 1.00
SCALER DATA 100 101 cpm 0.99
400 402 cpm 1.00
1000 1005 cpm 1.00
4000 3996 cpm 1.00
10000 10000 cpm 1.00
40000 39935 cpm 1.00
100000 100174 cpm 1.00
400000 399310 c%m 1.00
C.F. AVERAGE 1.00

Probe type(s) Probel: PROPORTIONAL Probe2: Probe3:
MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE | EFF.(%) ISOTOPE2 EFPF.(%) ISOTOPE3 EFP.(%) ISOTOPE 4 EFF.(%)

43-68  PR118227  FIXED CONTACT 1695 Ci4 2
Threshold set to 35D(3.5mV); Window set to"OUT".

Note: “As Found" condition +/- 10% of Expected values unless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL
BATTERY CHECK: NORMAL TEMP: 21°C

CHECK SOURCE 1: C14 READING: 34700 cpm PRESS: 768 mmHg
CHECK SOURCE 2: N/A READING: HUMID: 35 %

THE SUGGESTED RECALIBRATION DATE FOR THIS INSTRUMENT IS 10/28/2014
. " - / e o e
Calibrated By: d—y W Reviewed By:  {# @y, Cal Date; 10/28/2013
Dorsey Austin
” Maryland License MD-33-021-01 14474




- liomedicsi

GCL Calibration Certificate
Report No: A™ ?=5n.24053
Calibration: A rated

Results: In Iolerance

Fluke Biomedical: Pressurized fon Chamber Survey Meter
Model: 450P Serial No: 255" Asset M~ nfg

Customer: { RSO, INC,
5206 MINNICK ROAD

LAUREL, MD 20707

PO: 330100413 BO/S0O: 297562 |

Date Raceived: 9-Oct-13
Date Calibrated: 15-Oct-13
Manufacturer's Recommended Due Date: 15-Oct-14

Temperature: 22.18 degrees Celsius
Pressure: 736.47 mmHg
Humidity: 32.5 % Relative Humidity

NOTES

This calibration Is traceable to the National Institute of Standards and Technology. This report must notbe used to
claim product recertification, approval, or endorsementby NVLAP, NIST, orany agency of the Federa! Government.

The calibration is waranted to be within specified accuracy limits, al the time of calibration. In the event of a
calibration error, our liabilityis limited to standard recalibration cost.

Proper function and reliability of the instrument described in this document are highly dependent upon handling and
use. ltis recommended the user establish a technique fo monitor the constancy of the instrument response before
and after its return to the manufacturer.

This certificate shall not be reproduced excapt in full, without the written approval of the calibration laboratory.

if there are any problems with the calibration of the instrument, please contact the Calibration Laboratory Director.

M n s atedin:  rdance with the methods described in
Al he Expression of Uncertainty in Mex: entand IEC Guide to the
Expression of Uncertzinty in Measurement, 1895 using a coverage factor of i onding to a confidence

level of approximatety 95%.

Calibrated by: Kay, Rodger _ Date: _15-Oct-13
Technician
g e
Reviewed by: /\,«K-m//) Kﬂm Date: _15-Oct-13

Richard Abbott, T.... ... —-IVices Manager
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