
November 8, 2011 

Peter J. Lee, Ph.D., CHP 
Health Physicist, Materials Control, ISFSI 
United States Nuclear Regulatory Commission Region III, 
Division of Nuclear Materials Safety 
Decommissioning Branch 
2443 Warrenville Road, Suite 210 
Lisle, IL 60532-4352 

Subject: 	 License Number 13-24532-02 Termination Request 
Mail Control Number 575854 

Dear Doctor Lee: 

This letter is to request termination of radioactive materials license number 13-24532-02 issued to 
Roche Diagnostics Operations, Inc. (Roche). Licensed activities have ceased and all licensed. 
radioactive materials have been disposed. I have personally inspected the facility and verified 
that all licensed radioactive material and all radioactive markings have been removed from the 
site. 

Roche procured Chase Environmental Group, Inc. (Chase) to perform an independent Historical 
Site Assessment (HSA) and author the enclosed Final Status Report to demonstrate that the 
facility meets the release criteria for unrestricted use specified in 10 CFR 20 Subpart E. 

The Final Status Report provides conclusive evidence that the facility meets the criteria for 
unrestricted use. Based on the building occupancy scenario of NRC DandD dose modeling 
software version 2.1, an upper bound of the Total Effective Dose Equivalent (TEDE) to an 
average member of the critical group is < 10.3 mrem/year « 41 % of the release criterion of 25 
mrem/yr) based on the extremely conservative assumption that all long-lived licensed materials 
received over the history of the license were evenly distributed on a building surface in one spill 
event. Routine survey and closeout survey results indicate very low levels of removable activity 
were present at the site over its history (<200 dpmll OOcm2

), supporting the ALARA component 
of the license termination criteria. 

I appreciate your time and efforts with this matter and look forward to your response. If you have 
any questions or concerns, please contact me at (317) 902-9868. 

Sincerely, 

-f~d4c1.~ 
Thomas A. Schumacher, MS, CHP 
Radiation Safety Officer 
Encl: NRC Form 314 
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1 INTRODUCTION 

Roche Diagnostics Operations, Inc. (Roche) has ceased principal activities and decided to 
permanently decommission their research facility located at 9115 Hague Road in 
Indianapolis, IN in order to terminate US Nuclear Regulatory Commission (NRC) 
radioactive materials license No. 13-24532-02. The facility will be decommissioned for 
unrestricted use and retained by Roche. 

Radioactive materials used at the facility consisted of a variety of radionuclides for research, 
including C-14, Co-57, Cr-51, H-3, 1-125, In-HI, P-32, P-33, and S-35. Based on an 
analysis of the default screening values, quantities used, physical forms, half-lives, and 
receipt and distribution records; H-3 and C-14 are the only nuclides of concern for 
decommissioning. 

Roche procured Chase Environmental Group, Inc. (Chase) to perform an independent 
Historical Site Assessment (HSA) and author this report to demonstrate that the facility 
meets the release criteria for unrestricted use specified in 10 CFR 20 Subpart E. 

• 
The guidance provided in NUREG 1757, "Consolidated NMSS Decommissioning 
Guidance"; and NUREG 1575, "Multi-Agency Radiation Survey and Site Investigation 
Manual" (MARSSIM) are used for decommissioning this facility. Based on the quantities 
used relative to the default screening values, the site qualifies for the simplified procedure of 
MARSSIM, Appendix B, "Simplified Procedure For Certain Users of Sealed Sources, Short 
Half-Life Materials, and Small Quantities" because it can be demonstrated mathematically 
that, due to the small quantities of materials received, it is impossible to exceed the 
unrestricted release criteria of 25 mremlyr. 

This report presents sufficient data to support the conclusion that the facility meets the NRC 
release criteria. Based on the building occupancy scenario of NRC DandD dose modeling 
software version 2.1, an upper bound of the Total Effective Dose Equivalent (TEDE) to 
an average member of the critical group is < 10.3 mremlyear « 41 % of the release 
criterion of 25 mremlyr) based on the extremely conservative assumption that all long
lived licensed materials received over the history of the license were evenly distributed 
on a building surface in one spill event. Routine survey and closeout survey results 
indicate ve~ low levels of removable activity were present at the site over its history «200 
dpmll00cm ), supporting the ALARA component of the license termination criteria. 

Roche requests that the NRC release the site for unrestricted use and terminate radioactive 
materials license No. 13-24532-02. 

2 HISTORICAL SITE ASSESSMENT 

Chase performed on-site portions of the HSA on August 25-26, 2011 and on October 14, 

• 
2011. The purpose of the HSA was to determine the current status of the facility including 
potential, likely, or known sources of radioactive contamination by gathering data from 
various sources. This data includes physical characteristics and location of the site as well 
as information found in site operating records, including radiological surveys. The records 
review included: radioactive materials licenses, license applications, amendment requests, 
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meeting minutes, radiological surveys (routine and closeouts), radionuclide receipt and 
distribution records, waste disposal records, incident reports, facility renovation records, 
blueprints, plans and design specifications. Personnel interviews included radiation safety, 
maintenance, operations, and facilities personnel. The results of the HSA are presented 
below. 

2.1 License History 

Radioactive materials license files were reviewed to identify historical operations, 
nuclides used, and quantities used. Essentially, licensed operations did not change much 
over the history of the license. Amendments typically made minor administrative 
changes and minor changes in authorized materials and quantities. Radioactive materials 
receipt records and license applications offered the most insight regarding the potential 
nuclides of concern and quantities used. Current and previous employees having 
knowledge of facility historical operations were interviewed. The interviewees' presence 
at the facility spanned the continuous period of facility operations from 1977 to present. 

The facility currently operates under NRC license 13-24532-02, Amendment 9. 
Previously, the facility operated under licenses issued to Boehringer Mannheim 
Diagnostics, Bio-Dynamicslbmc and Bio-Dynamics. Bio-Dynamics was acquired by 
Boehringer Mannheim Corporation (BMC) in 1974 and became Bio-Dynamicslbmc, 
which was later acquired by Roche. 

2.1.1 NRC License 13-24532-02 

The facility currently operates under NRC license 13-24532-02, Amendment 9 issued 
September 14, 2009 with an expiration date of April 30, 2016. Amendment 9 possession 
limits and authorized uses are summarized in the table below. 

Table 2-1: License 13-24532-02 Possession Limits and Uses 

Nuclide 
Physical 

Form 
Possession Limit 

(mCi) 
Authorized Use 

1-125 Any 75 In-vitro laboratory experiments 
C-14 Any 45 In-vitro laboratory experiments 
H-3 Any 65 In-vitro laboratory experiments 
S-35 Any 50 In-vitro laboratory experiments 
P-32 Any 40 In-vitro laboratory experiments 
P-33 Any 50 In-vitro laboratory ex~eriments 

Cr-51 Any 45 In-vitro laboratory experiments 

Amendments were reviewed to evaluate how operations changed over the years and their 
relevance to decommissioning. Amendments are described in the table below . 

• 
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Table 2-2: License 13-24532-02 Amendments 
Amendment Date Description 

9 9/14/09 
Changed name from Roche Diagnostics Corporation to 
Roche Diagnostics Operations, Inc. and added sealed source 
leak test requirements 

8 7/21/06 Chan~ed RSO 
7 4/7/06 Renewed in entirety - no significant changes 
6 11/18/05 Added Authorized User 
5 2/18/05 Modified decay-in storage requirements 
4 2/10/05 Added Assistant RSO 
3 1/16/04 Modified decay-in storage requirements - 120 day half-life 
2 9/11/00 Changed RSO 

1 11/27/98 
Changed name from Boehringer Mannheim Diagnostics, Inc. 
to Roche Diagnostics Corporation and removed reference to 
10 CFR 30.35 (g) for recordkeeping 

Original 2/2/96 Same as license 13-24532-01 Amendment 8 

• 

2.1.2 NRC License 13-24532-01 

The current license is a continuation of operations conducted under NRC license 13
24532-01. Tills license originated for possession of 1-125 in pre-packaged kits and 
evolved into what is essentially the current license. Amendments were reviewed to 
evaluate how operations changed over the years and their relevance to decommissioning. 
Amendments are described in the table below. 

Table 2-3: License 13-24532-01 Amendments 
II Amendment Date Description 

8 10/14/93 Added P-33 

7 4/18/91 
Added Building E as a usage location (there is no 
documentation to indicate receipt of licensed materials 
in Building E) 

6 10/23/90 Renewed in entirety 

5 8/1/89 
Changed Authorized Users, Deleted A Building T Lab 
(this was prior to receipt of long-lived nuclides) 

4 3/15/89 
Changed Authorized users and added D Building labs 
204, 206, 207, 208, 223, 224, 222, 219, 220 as 
locations of usage 

3 2/3/88 Added current nuclides except P-33 
2 2/18/87 Could not locate 
1 12/6/85 Changed Authorized Users 

Original 8/1/85 
Authorized 1-125 only as pre-packaged kits up to 200 
IJCi 
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2.1.3 NRC License 13-24471·01 

The license files contained a copy of Amendment 1 to NRC license number 13-24471-01 
dated May 30, 1986 with a mailing address of Boehringer Mannheim Corporation 
Biochemicals Division at 7941 Castleway Drive, Indianapolis, IN. This is the only 
reference in the files to this license. The amendment added a 4 mCi limit for H-3. Based 
on an employee interview, only P-32 was used under this license from 1985 to 1987. The 
employee recalls performing a closeout survey consisting of wipe tests and sending the 
results to the NRC in 1988. The business unit that conducted these operations moved to 
Bldg. B (QC Lab/RAS Lab/B200l) and resumed usage of radioactive materials in the 
1990s. 

2.1.4 NRC Licenses 13·17999·02 and 13·17999·03 

• 

Bio-Dynamicslbmc Radiation Safety Committee meeting minutes from 1981 refer to 
NRC License numbers 13-17999-02 and 13-17999-03. The minutes discuss a notice of 
violation (NOV) related to personnel monitoring for 1-125 exposures. While copies of 
these licenses aren't in the file, personnel interviews indicate that at that time, the only 
activities were for the manufacture of RIA kits containing 1-125. Based on inference 
from site documentation, it seems that 1-125 RIA kits were manufactured at the site in the 
late 1970's and early 1980's. In the mid 1980's, RIA kits appear to have been 
manufactured at a Bio-Dynamicslbmc site in Tustin, CA and distributed to the 
Indianapolis site. This is consistent with subsequent licensing and documentation. The 
meeting minutes also indicate that the RSO requested cancellation of license 13-17999
02 because License 13-17999-03 was duplicative with the exception of sealed sources 
that were no longer possessed. 

2.1.S Distribution Licenses 13-17999-04G and 13-17999-0SE 

RSC meeting minutes dated 9/21/82 indicates that Bio-Dynamicslbmc held license 13
17999-04G for general distribution and license 13-17999-05E for exempt 
distribution. There are no other records of these licenses. This is consistent with the 
manufacture of RIA kits at the site during that time. 

2.1.6 10 CFR 40.22 General License 

Small quantities of source material in the form of reagents were possessed within the 
terms of the general license described in 10 CFR 40.22. The general license provides an 
exemption from the provisions of Part 20. Therefore, these materials were not included 
as nuclides of concern for decommissioning. 

2.1.7 State Registrations 

Possession of accelerator-produced materials was under a registration issued by Indiana 

• 
State Board of Health. This registration authorized the use of Co-57 for research. 
Additionally, there was documentation regarding the potential use of In-Ill for research . 
However, there are no records of receipt of In-Ill. The Registration was closed out on 
8/12111. 
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2.2 Ownership 

The facilities and property are owned by Roche. Roche plans to retain ownership of the 
property following decommissioning. 

2.3 Facility Description 

The original parcel of land was purchased in 1964. Plant One (Building P), the first 
building, was occupied in 1966 and the campus has been on a steady growth pattern ever 
since. The site currently consists of many buildings of varied usage. Most of the usage 
of radioactive materials was conducted in Buildings B and D, with very limited usage of 
short-lived nuclides in Buildings A and W. Buildings B and D are described in detail 
below. Building floor plans are provided in Appendix A. 

2.3.1 D Building 

• 
The D Building, also known as the Research and Development (R&D) Building, is a two 
story building with a footprint of 53,000 GSF and 106,000 GSF of floor area. The D 
Building has been extensively remodeled. Renovations started about two years ago and 
are expected to be complete by November 2011. Original laboratory ventilation system 
design was once-through via fume hoods with exhaust fans located on the roof. Drains 
were directed to the sanitary sewer system without retention or treatment. The current 
renovation involved complete replacement of ventilation systems from fume hoods, 
removal/replacement of laboratory drain lines, and removal/replacement of the central 
vacuum system. The positions of the walls in some areas were changed significantly, 
including areas where radioactive materials were historically used. 

On the 1st floor, some labs were removed and built out as office space. The demolition of 
labs included removal of all surfaces including lab fixtures, floor coverings, walls, and 
ceiling tiles. The historical usage labs on the first floor are still labs but the spaces were 
reconfigured. Additionally, the waste storage room on the first floor is still intact and not 
affected by renovation. 

About half of the 2nd floor elevation was recently gutted and built out into office space. 
Room 209 (formerly Room 208 where a majority of the activity usage occurred) has been 
converted to a computer lab. The drain where sewer disposal of radioactive materials 
occurred has been removed. The original floor, wall, and ceiling coverings have been 
removed and replaced. Rooms 204 and 205 were converted into current Room 210, 
which is still a lab. An original hood was moved to a new location within the room and 
two new hoods have been added. Rooms 211, 212, and 215 (formerly Rooms 203,202, 
and 206) are still labs. Room 214 (formerly Room 207) still has original floor tiles and 
two floor drains. Former labs 219 and 222 are now office spaces and former lab 220 is a 
conference room. Room 203 (formerly Room 223) has been completely gutted, including 

• 
three sinks, and a wall was installed . 
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2.3.2 B Building 

The B Building is a two story building with a footprint of 35,000 GSF and 70,000 GSF of 
floor area. Almost all recent radioactive work (2004-2006) was performed in Lab B200l, 
which was an office space prior to 2004. Radioactive materials were used prior to 2004 
in the QC Lab (Lab 2000). The QC Lab was remodeled around 2000-2002 to add Lab 
2001. The remodel included replacement of floor surfaces and lab fixtures. Building B 
was extensively remodeled in 2007 and 2008. Laboratory ventilation systems are once
through vial fume hoods with exhaust fans located on the roof. Drains are directed to the 
sanitary sewer system without retention or treatment. There was never a central vacuum 
system in Building B. 

The current campus layout is presented below. 

• 


Diagnostic", 

Roc'" Diagnostics 
campusM4Ip 

• e ntran<:eS 
• V ISitor Parking 

Employee Parking 

I __~_-

D 

Figure 1: Site Layout 

2.4 Areas of Usage 

• All storage and usage of radioactive materials were conducted indoors. There is no 
history of on-site disposals or burials of radioactive materials. Specific buildings and 
rooms in which licensed materials were stored or used are listed in license applications, 
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receipt records, RSC meeting minutes, etc. A compilation of areas of usage is presented 
in the table below. 


Table 2-4: Rooms with Radioactive Materials Usage 


• 


Bldg. Original 
RoomNo~ 

Current 
Room No. Comments 

A TLab Offices 
Never received long-lived activity. 9-28-87 
license application, deleted in Amendment 5 
request letter dated 7/6/89. 

B 2001 B 2001 aka RPEG Lab 
B QCLab B 2000 

B 
Rad Waste 

Room 
Storage 
Room 

D 
Rad Waste 

Room 
Rad Waste 

Room 

D 101 109 
The lab used to be called Molecular Biology Lab 
(MB) where a majority of the work was done in 
the early 1990's. 

D 102 105 9-28-87 application 
D 121 108 

D 203 211 & 212 

12121/92 request for 5 mCi, but no record of 
usage. Receipt records indicate that if this 
quantity was actually used, it was a short-lived 
nuclide. 

D 204 210 Map in license files 
D 205 210 Map in license files 
D 206 215 9-28-87 aJ>glication 
D 207 214 Map in license files 

D 208 209 
Map in license files. Area of highest usage 
stock solutions stored in this room and aliquots 
distributed to other labs. 

D 219 Offices 9-28-87 aJ>glication 

D 220 
Conference 
Room 253 

Map in license files 

D 222 Offices 9-28-87 application 

D 223 203 
Discussion about H-3 in sealed incubators-
person couldn't remember if actually performed. 

D 224 216 Map in license files 

W 

Never received long-lived activity. Storage for 
DIS in Flammable Drum Room. Drums wiped 
down and surveyed prior to movement into 
storage location. 

• 2.5 Receipt Records 

Receipts of radioactive materials were recorded in a logbook from 5/11/89 to 5/18/06. 
These dates coincide with licensing and interviews with site personnel. There were 833 
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entries, only 45 of which were for long-lived nuclides (C-14 and H-3). A summary of all 
H-3 and C-14 receipts under licenses 13-24532-01 and 13-24532-02 are presented in the 
table below. 

T bl a e 25 R ecelpts 0 fH3- andC14- : 

• 

• 

DateiReceiver H-3 (mCi) C-14 (mCi) Comments 
5/11/89 -- -- First logbook entry. 

8/89 Hansen 1 0.15 Two C-14 receipt entries were combined. 
6/90 Hengst 0.25 --

8/90 Hengst 0.5 --

9/90 McCarthy 0.5 -- Two H-3 receipt entries were combined. 
11190 Hengst 0.5 -- Two H-3 receipt entries were combined. 

1191 McCarthy 0.5 -- Two H-3 receipt entries were combined. 
3/91 Hengst 0.250 --
3/91 Martin 5 --
4/91 Hengst 0.5 -- Two H-3 receipt entries were combined. 
4/91 Hengst 0.5 -- Two H-3 receipt entries were combined. 
91 Hengst 0.5 -- Two H-3 receipt entries were combined. 
9/91 Blach -- 0.05 
10/91 Blach 0.012 -- Two generally-licensed kits. 

1192 McCarthy 0.25 --
3/92 McCarthy 0.25 --
5/92 McCarthy 0.5 --

5/92 Marie Dugg 0.012 -- Two generally-licensed kits. 
8/92 Colvin, Reardon 0.25 --

8/92 Reardon 0.25 --
9/92 Reardon 0.25 --

12/92 Reardon 0.25 --
3/93 McCarthy 0.25 --
5/93 McCarthy 0.25 --

7/93 McCarthy 0.25 --
93-94 Kennamer 0.5 --
7/97 Kennamer 0.006 -- Generally-licensed kit. 
2/98 Kennamer 0.006 -- Generally-licensed kit. 
5/98 Kennamer 0.006 -- Generally-licensed kit. 

7110/98 Inventory -- -- 13.950 mCi H-3, 0.2 mCi C-14 
8/98 Kennamer 0.006 -- Generally-licensed kit. 
9/98 Kennamer 0.012 -- Two generally-licensed kits. 

3/15/99 Disposal -- -- Off-Site Waste Disposal 
8/99 Kennamer 0.006 -- Generally-licensed kit. 
12/99 Kennamer 0.012 -- Two generally-licensed kits. 
3/06 Pennington 2 -- Used in B Building. 
3/06 Pennington 1 -- Used in B Building. 

5/22/06 Inventory -- -- 3 mCi H-3 
Totals 16.328 0.2 Total for Life of License 
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Most of the activity was received in D Building, Room 208 where stock solutions were 
stored. Aliquots of labeled compounds were dispensed in Room 208 and distributed to 
the research laboratories. 

2.6 Potential Contaminants 

Potential contaminants were determined from license files, surveys, materials receipt 
records, and waste disposal records. Records, surveys and audits were available from 
the late 1970' s to present. The records are fairly complete, but some information is 
missing for the early years of operations, prior to Roche's ownership of the site. Most of 
the activity possessed was in the form of short-lived nuclides. The nuclides and quantities 
were fairly consistent from year to year, and according to personnel interviewed, are 
consistent with operations from previous years where records are not complete. 

The following table lists the nuclides used or potentially used at the facility in dispersible 
form. This list was compiled through review of radionuclide receipt, radioactive waste, 
audit and survey records as well as interviews with facility personnel. 

Table 2-6: Radionuclides Used in Dispersible Form 

• 

Nuclide Half Life 

(years) 
NRC 

Licensed? 
Half Life 

>120 days? 
C-14 5,730 y YES YES 

Co-57 271.8 d NO YES 
Cr-51 27.8 d YES NO 
H-3 12.3 y YES YES 

1-125 60.2 d YES NO 
In-Ill 2.8 d NO NO 
P-32 14.3 d YES NO 
P-33 24.4 d YES NO 
S-35 87.9 d YES NO 

Co-57 was possessed under a State registration. In 1996, there was a discussion with the 
NRC regarding the use In-Ill (2.8 day half-life). The NRC replied that In-Ill is 
regulated by the State of Indiana. There was no indication that this was pursued further, 
and there is no indication of In-Ill usage at the site. 

All sealed sources used at the site and have been removed and there was never any 
indication of leakage. Record of leak tests and source transfers are provided in Appendix 
B. 

After considering quantities of radionuclides used, the locations of use, and the impact of 
radioactive decay, the nuclides of concern for decommissioning are H-3 and C-14. 

• 
2.7 Operational Radiological Surveys 

During the HSA, the radiological status of the facility was determined by reviewing 
historical survey records and interviewing Radiation Safety personnel. During operation, 
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facility surfaces were maintained <200 dpmllOOcm2 removable surface contamination as 
demonstrated by routine periodic survey results. 

2.8 Closeout Surveys 

Laboratory closeout procedures were used when researchers completed experiments 
involving radioactive materials. 

2.8.1 Closeout Surveys by Contractor 

There are several reports for laboratory closeouts performed by a contractor. The 
following areas were surveyed: 

• 	 Building BRoom 2001, performed 9/06 after last usage of radioactive materials 
under the current license. 

• 	 Building D Rooms 207, 208, and Waste Room, performed 9/02. 

• 	 Building D Waste Room, performed 2115111. 

• 	 Building D Rooms 121,203,204,205,206,224 (original room numbers) performed 

• 	
9/26/11. 

2.8.2 Closeout Surveys Performed In-House 

In-house closeout surveys were performed in the following areas: 

• 	 Building B, QC Lab, performed 8124 -30/2000. 

• 	 Building B, Waste Room, performed 21612001. 

• 	 Building D, Labs 219 and 220, performed 11/2000 and 8/3/2000 respectively. 
Surveys included vent ducts and exhaust fan on the roof. 

• 	 Building D, Closets outside of Labs 219 and 220, performed 12/312001. 

A summary of closeout surveys is provided in the table below. Copies of closeout survey 
reports are provided in Appendix C . 

• 
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Table 2-7: Usage Area Closeout Status 

• 


Building 
Original 

Room No. 
Current 

Room No. 
Renovation Status Close Out Status 

A TLab Offices 

Completely renovated 
into office space. Never 
received long-lived 
activity 

No record 

B 2001 B 2001 Intact 9/2006 by Contractor 
B QCLab B 2000 Intact 8/2000 in-house 

B 
Rad Waste 

Room 

Empty 
Storage 
Room 

Intact 2/6/01 in-house 

D 
Rad Waste 

Room 
Rad Waste 

Room 
Intact 2/15/11 by Contractor 

D 101 109 Completely renovated No record 
D 102 105 Completely renovated No record 
D 121 108 Mostly Intact 9/26/11 by Contractor 
D 203 211 & 212 Mostly intact 9/26/11 by Contractor 
D 204 210 Mostly intact 9/26/11 by Contractor 
D 205 210 Mostly intact 9/26/11 by Contractor 

D 206 
215 

Mostly intact 9/26/11 by Contractor 

D 207 214 Mostly intact 9/2002 by Contractor 
D 208 209 Completely renovated 9/2002 by Contractor 
D 219 Offices Completely renovated No record 
D 220 Offices Completely renovated No record 
D 222 Offices Completely renovated No record 
D 223 203 Completely renovated No record 
D 224 216 Intact 9/26/11 by Contractor 

W 
Drum 

Storage 
Room 

Drum 
Storage 
Room 

Decay-in-storage of 
short-lived nuclides only 

No record 

2.9 Waste Disposal Procedures 

Most of the radioactive materials used at the facility were short-lived and were disposed 
by decay-in-storage (DIS) procedures. Long-lived radionuclides were disposed via 
commercial vendors to licensed disposal sites. Liquid wastes meeting the NRC 
requirements for sewer disposal were disposed via one of two specified drains; one in 
Building D, Room 208 and one in Building B, QC Laboratory. Sink disposal occurred 
from 6/91 to 9/92 and included 1.078 mCi of H-3. Most of the licensed materials were 
disposed off-site in March 1999. The last disposal of radioactive materials involved a 
difficult to dispose radiolabeled FDA controlled substance, and was conducted in 
February 2011 via a licensed radioactive waste broker. There are currently no licensed . ' materials at the site. 
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Waste Manifests for off-site disposals are provided in Appendix D. Sewer Disposal Logs 
are provided in Appendix E. 

2.10Spills/Incidents 

There is a record of one incident in 1992 involving a spill of P-32 in Building D affecting 
Rooms 101, 122, and adjacent offices that resulted in skin contamination of several 
personneL Due to the short half-life of P-32, this is not of concern for decommissioning. 

2.11 Previous Decommissioning Activities 

There is no documentation from the NRC for termination of any historical license. 
However, there are several documents that indicate requests to terminate licenses or 
remove areas of usage. 

• 	 Letter to NRC requesting closure of a lab in Building A in 1987. 
• 	 Meeting minutes indicate that the RSO requested cancellation of license 13

17999-02. 

3 FACILITY RELEASE CRITERIA 

• The radiological release criteria for unrestricted use are that of lOCFR20.1402: 
"Radiological Criteria for Unrestricted Use". The criteria are that residual radioactivity 
that is distinguishable from background radiation does not result in a TEDE to an average 
member of the critical group in excess of 25 mrem per year and that the residual 
radioactivity has been reduced to levels that are ALARA. 

4 DERIVED CONCENTRATION GUIDELINE LEVELS (DCGLS) 

The NRC has published default screening values (DSV) in NUREG 1757 for commonly 
used radionuclides. DSVs are derived using DandD v.2.1 software to model the building 
occupancy scenario together with default parameter values. Screening values are selected 
such that the 0.9 quantile of projected doses is less than or equal to 25 mremly (Le., when 
probabilistic dose assessment calculations were performed, there was a 90% probability the 
calculated dose would be less than 25 mremJyear). 

The DSV's are the basis for developing the Derived Concentration Guideline Levels 
(DCGL's). The DCGL is the radionuclide specific surface activity concentration that could 
result in a dose equal to the release criterion. Derived Concentration Guideline Level -
Wilcoxon Rank Sum (DCGLw) is the concentration limit if the residual activity is 
essentially evenly distributed over a large area. In the case of non-uniform contamination, 
MARSSIM allows for evaluation of higher levels of permissible activity over small areas 
using the Derived Concentration Guideline Level - Elevated Measurement Comparison 

• 
(DCGLEMc). DGC~c values are determined by maintaining default parameter values and 
varying the size of the contaminated area. Areas of 0.01 (lOOcm2

), 0.1, 1, and lO m were 
modeled to derived the DCGLEMC for a variety of sizes of elevated areas of residual 
radioactivity. The results for an area of 10 m2 are equal to the DSVs published in NUREG 
1757, Volume 1, Appendix B. For each model, an initial activity concentration of 1 

2 
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dpmJ100cm2 was input to calculate a scaling factor in mremJyr per dpmJ100 cm2
. The 

results of modeling are summarized in the table below. DandD output reports are presented 
in Appendix F. 

Table 4-1: DCGLEMC for Nuclides of Concern 

Nuclide 
Area 
(m2) 

DandD Result 
(mRlyr per 

I dpm/l00cm2) 

DCGLEMC 
(dpm/l00cm2)1 

10 6.80E-6 3.7E6 (DSV) 

C-14 
1 6.80E-7 3.7E7 

0.1 6.80E-8 3.7E8 

0.01 6.80E-9 3.7E9 

10 2.02E-7 1.2E8 (DSV) 

H-3 
1 2.02E-8 1.2E9 

0.1 2.02E-9 1.2ElO 
0.01 2.02E-10 1.2E11 

An important assumption of the dose model is that removable contamination is <10% of 
total contamination. Historical survey results and closeout records conftrm that removable 
contamination levels are very low and meet this assumption. 

• 5 CONTRACTOR CLOSEOUT SURVEYS PROTOCOLS 

Areas of usage were reviewed to ensure adequate documentation of closeouts is available to 
support an ALARA analysis for decommissioning. Areas that have been completely 
renovated in a manner such that all potentially impacted surfaces have been removed 
(laboratory ftxtures, floor covering, wall coverings, drains, and ventilation exhausts) are 
considered to be adequately documented by historical in-house routine surveys and lab 
closeouts that involved removable surface activity measurements. Areas that are still intact 
as labs and have remaining original surfaces and fixtures have all been surveyed by a 
contractor, Radiation Physics Consulting, using the protocol described below. Some intact 
areas identified during the HSA did not have closeout documentation that included direct 
measurements and were re-surveyed by the contractor to prepare this report. 

Contractor closeout surveys were conducted by performing a combination of scan surveys 
and removable activity measurements as discussed further in this section. Detection 
sensitivities were an extremely small fraction of DSVs. 

5.1 Radiological Criteria 

Closeout surveys were designed to demonstrate compliance with the limits established in 
NUREG 1556, Volume 7, Table Q.2, "Acceptable Surface Contamination Levels for 
Equipment." Specifically, the following surface contamination limits were used: 

• I DCGL values in dpmllOOcm2 are calculated by dividing 25 mremlyr by the DandD result in rnremlyr per 
dpmll OOcm2 

. 
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• 5,000 dpmJl00cm2total surface contamination (averaged over 1m2) 
• 15,000 dpmJ100cm2maximum total surface contamination (limited to 100 cm2) 

• 1,000 dpmJloocm2removable surface contamination 

These limits are orders of magnitude less than the DSVs established by the NRC for 
unrestricted release of facilities. 

5.2 Instrument Calibration 

Radiation detection instruments were calibrated at least annually with National Institute 
of Standards and Technology (NIST) traceable H-3 and C-14 sources. Field instruments 
for determination of total surface activity by scanning and static measurements had an 
efficiency determined by a licensed calibration facility using a NIST traceable C-14 
source. 

5.3 Surface Scans 

• 
Scanning was used to identify locations of detectable residual radioactivity. Scan surveys 
were conducted over 100% of accessible surfaces less than a two-meter height by moving 
a wide area proportional detector at a distance of about 1/8 inch from the surface at a rate 
of one detector width every two seconds and listening for an increase in the audible 
response. If elevated activity was detected during the scan surveys, the location was 
remediated and resurveyed. 

5.3.1 Scanning MDC 

Scanning Minimum Detectable Concentration at a 95% confidence level was 
calculated using the following equation, which is a combination of MARSSIM 
equations 6-8, 6-9, and 6-10: 

d'Ft(~O) 
MDC scan = A 

fP· Etol .-100-c-m~2 
Where: 
MDCscan = minimum detectable concentration (dpmJl OOcm2) 
d' = desired performance variable (1.38) 
bi = background counts during the residence interval (counts) 
i = residence interval (seconds) 
P surveyor efficiency (0.5) 

Etot = total detector efficiency for radionuclide emission of interest 
(cpmJdpm) 

A = detector probe area (cm2
) 

• A typical MDCSCAN calculation for a wide area proportional detector at a rate of 
one detector width every 2 seconds is shown below: 
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1800 counts minute 60
b. = 2 sec· . = counts 

I minute 60 sec 

1.38.J60(60) 
___~2~ =2,268dpmllOOcm2 

(£SXO.1)(200)
100 

5.3.2 Smear Counting MDC 

Smear counting Minimum Detectable Concentration at a 95% confidence level 
was calculated using the following equation, which is an expansion of NUREG 
1507, Table 3.1 (Strom & Stansbury, 1992): 

3+3.29 BR S t·t '(I+~J 
bMDC = ---'-------:~~:....

SMEAR 
ts ·E 

• 

Where: 

MDCsmear = minimum detectable concentration (dpm/l00cm2) 

BR = background count rate (counts per minute) 

tb = background count time (minutes) 

ts = sample count time (minutes) 
Etot = Instrument efficiency for radionuclide emission of interest 

(cpm/dpm) 

Typical MDC calculations for H-3 and C-14 are shown below. 

3+3.29 (12)(1{1+i) 
3HMDC ------!'---~-..:.- = 48 dpm SMEAR (1)(0.40) 

3 +3.29 (13)(1)(1 +!)
M 1

C MDC SMEAR = = 25 dpm 
(1)(0.80) 

• 
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6 DEMONSTRATION OF COMPLIANCE 

• 


Based on the quantities of radioactive materials received, it can be mathematically 
demonstrated that the facility meets the release criteria of 25 mrem per year. 

An extremely conservative scenario is assumed in order to calculate an upper bound of 
potential doses from residual licensed materials. The scenario assumes the sum of all 
historical receipts of C-14 and H-3 are evenly distributed on building structural surfaces in a 
single spill event. The resultant surface contamination was calculated assuming all long 
lived radioactive materials were evenly distributed over the areas modeled to develop 
DCGLEMC values. The contamination levels were then compared to the DCGLEMC values. 

This is conservative because: 
• 	 There is no history of spills of long-lived radioactive materials 
• 	 All receipts are assumed to have been spilled in one area. Room D208, where 

most of the activity was possessed has been thoroughly surveyed several times to 
verify that no significant residual radioactivity was spilled, and has been 
extensi vely renovated. 

• 	 Receipts were distributed to different buildings and areas, so not all materials 
were collected in anyone place at one time. 

• 	 Waste records indicate that most long lived materials were disposed off-site 
• 	 Spills of large quantities of materials would have been detected during routine 

surveys and closeout surveys 
• 	 Extensive closeout surveys have been conducted in usage areas. 

The results of these calculations are summarized in the table below and provide an 
extremely conservative upper bound of potential doses from residual licensed materials. 
Modeled doses for areas less than 10m2 are constant because the calculated residual surface 
activity concentration increases with decreasing area by the same factor as the DCGLEMc. 
Modeled doses for areas greater than 10m2 decrease with increasing area. 

• 
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Table 6-1' Dose Calculations . 

Area 
(m2) 

-
Nuclide 

~ 

DCGLEMc 
( dpmJ100cm2) 

Maximum': 
Surface 
Activity 

(dpin/100cm2) 

Fraction of 
DCGLEMc 

Sum of 
Fractions 

Dose3 

(mremJyr) 

10 
C-14 3.7E6 4,4E5 0.12 0,41 10.3 
H-3 1.2E8 3.6E7 0.29 

1 
C-14 3.7E7 4,4E6 0.12 0,41 10.3 
H-3 1.2E9 3.6E8 0.29 

0.1 
C-14 3.7E8 4,4E7 0.12 0,41 10.3 
H-3 1.2E10 3.6E9 0.29 

0.01 
(100cm2 

) 

C-14 3.7E9 4,4E8 0.12 0,41 10.3 
H-3 1.2E11 3.6E10 0.29 

7 ALARA ANALYSIS 

• 
Due to the extremely low doses associated with residual radioactivity at the facility, a 
quantitative ALARA analysis is not required per the guidance in NUREG 1757, Volume 2, 
Appendix N. Default screening values were used to establish DCGLs and very restrictive 
removable contamination limits were applied throughout the life of the license. Roche 
routinely maintained all areas of the facility at <200 dpml100cm2 removable activity as 
demonstrated by historical routine survey and laboratory closeout survey results. 

8 REFERENCES 

• 	 Roche Diagnostics Operations, Inc. Historical Site Assessment 
• 	 Roche Diagnostics Operations, Inc. Radioactive Materials License Number 13-24532-02 
• 	 NRC Regulations 10 CFR 20 Subpart E 
• 	 NUREG-1575, "Multi-Agency Radiation Survey and Site Investigation Manual" 

(MARSSIM) 
• 	 NUREG 1507, "Minimum Detectable Concentrations with Typical Radiation Survey 

Instruments for Various Contaminants and Field Conditions" 
• 	 NUREG 1757, Volume 1 "Consolidated NMSS Decommissioning Guidance," 

September, 2002 
• 	 NUREG 1556, Volume 7, Table Q.2, "Acceptable Surface Contamination Levels for 

Equipment." 
• 	 ISO-7503-1, "Evaluation of Surface Contamination - Part 1: Beta Emitters and Alpha 

Emitters." 1988 

• 2 The maximum surface activity is determined by evenly distributing the sum of all historical receipts of 
long-lived licensed radioactive materials (16.328 mCi H-3 and 0.2 mCi C-14) over the area modeled. 
3 The dose is calculated by multiplying the sum of fractions by the unrestricted release criterion of 25 
rnremlyr. 
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Se 75 Total 1,000 Ci Sealed Sources 	 Distribution and Demonstration of Sealed Sources; 
Research and Development; lnstrurnenl 
Calibration~ Emergency Sour.ce Retrieval 

Cs 137 Any 1,000 Ci Sealed Sources 	 Distribution and Demonstration of Sealed Sources; 
Research and Development; Instrument 
Cali,bration; Emergency Source Retrieval 

Ir 192 Any 15,000 Ci Sealed Sour.ces 	 Distribution and Demonstration of Sealed Sources; 
Research and Development; Instrument 
Calibration; Emergency Source ReuievaJ 

u 238 Total 10,000 Kg Solid 	 Shielding Material; Research aDd Development; 

Instrument Calibration 


Aoy 3-218 100 Ci per Sealed Sources 	 Distribution, Repackage, TrElJlsfer, Demonstration; 

• 
Radio or Leak Test Research and Development; Instrument 
nuclide Samples Calibration; Leak Testing 
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Ra 226 Total 25 Ci Sealed Sources Distribution and Demonstration of Sealed Sources; 
or Leak Test Research and Development; Instrument 
Samples Calibration; Leak Testing; Emergency Source 

Retrieval 

Ac 227 Total 25 Ci Sealed Sources Distribution a.nd Demonstration of Sealed Sources; 
or Leak. Test Research and Development; Instrument 
Samples Calibration; Leak Testing 

Th 232 Total 25 Ci Sealed Sources Distribution and Demonstration of Sealed Sources; 
or Leak Test Research and Development; Instrument 
Samples Calibration; Leak Testing 

.!.un 241 Total 200Ci Sealed Sources Distribution and Demonstra.tion of Sealed Sources; 
or Leak Test Research and Development; Instruml!:nt 
Samples Calibration; Leak Testing; Emergency Source 

Retrieval 

em 244 Total 25 Ci Sealed Sources Distribution and Demonstration of Sealed Sources; 
or Leak Tcst Research and Development; Instrumen[ 

• 252 Tora! 25 Ci 

Samples 

Sealed Sources 
or Leak Test 
Sa.mples 

Calibration; Leak Testing 

Distribution and Demonstration of Sealed Sources: 
Research and Development; Instrument 
Calibration; Leak Testjng 

The Hc,ensee il: hereby authorized to perform the following services: 

1. 	 DeOlOTl!1trationl distribution and testing ofindustrial and radiography sources; 

2. 	 Emerg~ncy retrieval of industrial and radiography souroes; 

3. 	 Instruct.on in the emergency retrieval of industrial and radiograpby sources; 

4. 	 Distribution ofapproved leak test kits and perform leak tests; 

5. 	 Calibration of radiation detection instruments; 

6. 	 Installat'on, ,relocation, repair/maintenan.ce, packaging, leak testing and radiation surveys for gauges and 
measuring devices; 

7 . 	 Excharlge of industrial radiography sources; 

• Receive, repackage, re-use/rcoycle and/or transfer sources to a licensed orga.nization that prepares the sources 
for dispnsal or a licensed disposal facility; and 

9. Research and development 

http:repair/maintenan.ce
http:Instruct.on
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10. Receive, repackage, and make final disposition of leaking sources to a licensed facility in accordance with 
letter dated May 27.2005. 

1. 	 Radiouc:;tive material shall be used. by, or under the supervision of, individuals designated by the licensee's 
Radiatir.m Protection and General Safety Committee. 

..,.... 	 A . Radioacth'e materials shaH be used and stored at: 

QSA Global, Inc. AI No. 83179 

6765 Langley Drive 

Baton Rouge, Louisiana 70809 


B. 	 Radioactive materials shall also be used at temporary jobsites of the licensee for the services listed 
~)elow: 

1) 	 Possession, storage, and handling incident to distribution to persons authorized to recaive the 
licensed material pursuant to the terms and conditions of a specific license issued by the 
Department, an Agreement State or the U. S. Nuclear Regulatory Commission; 

• .~) Demonstration of sources/devices; 

J) 	 Research and development; 

·1) 	 Leak testing of sources/devices as a customer service; 

:i) 	 Instrument cal ibration as a customer service; 

{:i) 	 Installation, relocation, reprur/maintenance, packaging and radiation surveys for gauges and 
measuring devices; and 

'I) 	 Exchange of industrial radiography SOUl'ces. 

I~) 	 Em.ergenoy retrieval of industrial and radiography sources. 

.. 

.l. 	 The Rudiation Safety Officer for this license is Charles Ellers. The Site Radiation Safety Officer is Rusty 
Barrett. 

4. 	 The licensee shall oonduct leak tests in accordance with LAC 33:XV.426 and 544. 

5. 	 Sealed s:,urces shall not be opened by the licensee. 

6. 	 The lice.nsee is authori2ed to repair, modify, dismantle or effect a change in a gauge wruch is being instaUed. 
maintained, relooated, or leak tested, provided that each modification has been previously evaluated by the 
Department, an Agreement State) or the U.S. Nuclear Regulatory Commission. •7. 	 The lic.e.Dsee shall conduct a physical inventory every six months to account for all sources andlor devices 
received and possessed under the license. Records of inventories shall be maintained for two years from the 
date of e.ach inventory. 
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8. 	 The Department shall require financial assurance in accordance with LAC 33.XV.32S and LAC 33.XV.351, 
except that all radioactive material .rather than specifically by-product material, will be considered in the 
finanClb.1 assurance requirements. 

9. 	 The licr:nsee shalJ submit an updated decommissioning funding plan to be reviewed and approved by the 
Department three (3) yeaTs from the date of the most recent fmancial assurance review. performed March 30, 
2009. 

10. 	 The lit:lmsee must submit notification to the Department announcing the dates of the source retrieval class at 
least 1'W·:1 (2) weeks in advance. 

11. 	 If, in an emergency, it becomes necessary for the licensee to evacuate the faoility at which radioactive material 
is stoTl~d) it shall be the responsibility of the licensee to notify the Office of Environmental Compliance (225) 
219-3041 prior to leaving. The licensee shall submit a detailed description of how the storage location was 
secUIed prior to leaving and the licensee's temporary address, phone number(s) or other means of being 
contactc·:d. This information shall be kept updated until the licensee is able to return to the licensed storage 
locatior,. 

• 
]2. The lic:ensee shall comply with the requirements described in Order EAw 07-305 (the Order). The licensee 

shaJl c.lmpJete implementation of said requirements within 180 days from the issuance of the license 
amendment. The licensee shall notify the Department ofEnvironmental Quality when they have achieved full 
complia nee with the requirements described in the Order. The notification shall be made within cwent)l-five 
days aft.!! full compliance has been achieved. This notification shall include a certificarion that the 
TrusN:c·rthiness and Reliability (T&R) Official (and any subsequent T &R Official) is themselves deemed 
UUstwOl thy and reliable by the Licensee as required in paragraph B.2. of the Order. The licensee shall notify 
the Dep:lrtrnent of Environmental Quality within 24 hours Tfthe results from a criminal history records check 
indicat·~ that an individual is identified on the FBI's Terrorist Screening Data Base. 

13. 	 A. Except as specifically provided otherwise by the license~ the licensee shall possess and use radioactive 
material described in all sohedules of this license in accordance witll LAC 33:XV and statements, 
representations and procedures contained in the licensee's application (complete submission) dated 
March 24. 2009, and in all subsequent correspondence. 

B. 	 The licensee shall comply witb the requirements described in the Louisiana Department of 
Environmental Quality letter dated November 3, 2005 and attached docwnent entitled "Increased 
Controls for Licensees that Possess Sources Containing Radioactive Materia] Quantities of Concern." 
The lioensee shall complete implementation of said requirements within 6 months from the issuance of 
the license amendment or the frrst day that radionuclides in qual1tities of concem are possessed at or 
above tile limits specified in Table 1 of the atta.chment, whichever is later. Within 25 days after the 
implementation of the requirements of this condition. the licensee shall notify the Department of 
I:.nvironmental Quality in writing that it has completed the requirements of this condition. 

PMH;JR
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LEAK TEST CERTIFICATE 

Owner: ROCHE DIAGNOSTICS 

Address: Indianapolis, IN - USA 

Model/Serial Number: 102 SIN 3720 

• 

Source Number 1466 LQ 

Manufacturer Amersham 

Isotope Am-241 

Strength 5.55 GBg I 150 mCI 

Model Number AMCP6 

Date Wiped 29-Aug-95 

Results" <4.0 Bg / <.0001 microcurles 

Shutter Check Performed 

Approved By: 
Dated: 


29-AUg-9Q 


'<185 becquerela I <.005 microcurie. indicate. non-leaking source 

• NDC Infrared Engineering Inc., 5314 North Irwindale Avenue, Irwindale, CA 91706 USA 
Telephone: (626) 960 - 3300, Fax: (626) 939-3870, info@ndcinfrared.com 

www.ndclnfrared.com 

http:www.ndclnfrared.com
mailto:info@ndcinfrared.com


• 
LEAK TEST CERTIFICArE 

Owner: ROCHE DIAGNOSTICS 

Address: Indianapolis, IN - USA 

Model/Serial Number: 102 SIN 3721 

Source Number 1476 La 

Manufacturer Amersham 

• Isotope Am-241 

Strength 5.55 G8q I 150 mCi 

Model Number AMCP6 

Date Wiped 29-Aug-95 

Results" <4.0 Bq I <.0001 microcuries 

Shutter Check Performed 

Approved By: 
Dated: 

2~-A!Jg-a5 

• 
'<185 becquerels I <.005 mlcrocurles Indicates non-leaking source 

NDC Infrared Engineering Inc., 5314 North Irwindale Avenue, Irwindale, CA 91706 USA 
Telephone: (626) 960 - 3300, Fax: (626) 939-3870, info@ndcinfrared.com 

www.ndcinfrared.com 

http:www.ndcinfrared.com
mailto:info@ndcinfrared.com


• 

LEAK TEST CERTIFICATE 

Owner: ROCHE DIAGNOSTICS 

Address: Indianapolis, IN - USA 

ModellSerlal Number: 102 SIN 3720 

Source Number 1466 LQ 

Manufacturer Amersham 

• Isotope Am-241 

Strength 5.55 GBg I 150 mCi 

Model Number AMCP6 

Date Wiped 27-Sep-98 

Results· <4.0 8g I <.0001 microcuries 

Shutter Check Performed 

Approved By: 
Dated: 


02-0ct-9B 


• 
"<185 becquerels I <.005 mlcrocurles Indicates non-/eaklng aource 

NDC Infrared Engineering Inc., 5314 North Irwindale Avenue, Irwindale, CA 91706 USA 
Telephone : (626) 960 - 3300, Fax: (626) 939-3870, Info@ndcinfrared.com 

www.ndclnfrared.com 

http:www.ndclnfrared.com
mailto:Info@ndcinfrared.com


• 

LEAK TEST CERTIFICATE 

Owner: ROCHE DIAGNOSTICS 

Address: Indianapolis, IN - USA 

Model/Serial Number: 102 SIN 3721 

Source Number 1476 LQ 

Manufacturer Amersham 

• Isotope Am-241 

Strength 5.55 GBg I 150 mCi 

Model Number AMCP6 

Date Wiped 27-Sep-98 

Results" <4.0 Bq I <.0001 mlcrocuries 

Shutter Check Performed 

Approved By: 
Dated: 

02-Q!<t-~a 

• 
"<185 becquerels I <.005 mlcrocurles indicates non-leaking source 

NDC Infrared Engineering Inc., 5314 North Irwindale Avenue, Irwindale, CA 91706 USA 
Telephone: (626) 960· 3300, Fax: (626) 939-3870, info@ndcinfrared.com 

www.ndclnfrared.com 

http:www.ndclnfrared.com
mailto:info@ndcinfrared.com


• 

LEAK TEST CERTIFICATE 


Owner: 

Address: 

Model/Serial Number: 

ROCHE DIAGNOSTICS 

Indianapolis, IN - USA 

102 SIN 3720 

Source Number 1466 LQ 

Manufacturer Amersham 

Isotope• Strength 5.55 G8q I 150 mCI 

Model Number AMCP6 

Date Wiped 29-Sep-01 

Results'" <4.0 8q / <.0001 microcuries 

Shutter Check Performed 

Approved By: 
Dated: 


13-0ct-Q1 


• 
'<185 becquerela I <.OOS mlcrocurle.lndlcales non-leaking source 

NDC Infrared Engineering Inc., 5314 North Irwindale Avenue, Irwindale, CA 91706 USA 
Telephone: (626) 960 - 3300. Fax: (626) 939-3870. info@ndcinfrared.com 

www.ndcinfrared.com 

http:www.ndcinfrared.com
mailto:info@ndcinfrared.com


• 
LEAK TEST CERTIFICATE 

Owner: ROCHE DIAGNOSTICS 

Address: Indianapolis, IN • USA 

Model/Serial Number: 102 SIN 3721 

Source Number 1476 LQ 

Manufacturer 

• Isotope 

Strength 5.55 G8g I 150 mCI 

Model Number 

Date Wiped 29-Sep-01 

Results· <4.0 89/<.0001 microcurles 

Shutter Check Performed 

Approved By: 
Dated: 

• 
'<185 becquerels I <.005 mlcrocurles Indlca1es non-leaking source 

NDC Infrared Engineering Inc., 5314 North Irwindale Avenue, Irwindale, CA 91706 USA 
Telephone: (626) 960 - 3300, Fax: (626) 939-3870, info@ndclnfrared.com 

www.ndclnfrared.com 

http:www.ndclnfrared.com
mailto:info@ndclnfrared.com


• 

LEAK TEST CERTIFICATE 

Owner: ROCHE DIAGNOSTICS 

Address: Indianapolis, IN - USA 

Model/Serial Number: 102 SIN 3720 

Source Number __________-'-'-"-"-=__________ 

Manufacturer Amersham 

• Isotope Am-241 

Strength 5.55 GBg I 150 mCI 

Model Number AMCP6 

Date Wiped 

Results· <4.0 8g 1<.0001 mlcrocuries 

Shutter Check Performed 

Approved By: 
Dated: 

10-Sep-04 
Frank Aguirre 
Radiation Safety Officer 

• 
*<185 becquert/s I <.005 mlcrocurieslndlcalell non-leaking source 

NDC Infrared Engineering Inc., 5314 North Irwindale Avenue, Irwindale, CA 91706 USA 
Telephone: (626) 960 - 3300, Fax: (626) 939-3870, info@ndcinfrared.com 

www.ndcinfrared.com 

http:www.ndcinfrared.com
mailto:info@ndcinfrared.com


• 

LEAK TEST CERTIFICATE 

OWner: ROCHE DIAGNOSTICS 

Address: Indianapolis, IN - USA 

Model/Serial Number: 102 SIN 3721 

Source Number __________.....:.....:..:...:::..=__________ 

Manufacturer Amersham 

• Isotope Am-241 

Strength 5.55 GBg I 150 mCi 

Model Number 

Date Wiped 

Results* <4.0 Bq I <.0001 microcuries 

Shutter Check Performed 

Approved By: 
Dated: 

10-Se.p-04 
Frank Aguirre 
Radiation Safety Officer 

• 
'<185 Jacquerels I <.005 mlcrocurles indicates nan-leaking source 

NDG Infrared Engineering Inc., 5314 North Irwindale Avenue, Irwindale, CA 91706 USA 
Telephone: (626) 960 - 3300, Fax: (626) 939-3870, info@ndcinfrared.com 

www.ndcinfrared.com 

http:www.ndcinfrared.com
mailto:info@ndcinfrared.com
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Leak Test Certification 

Report Date: September 23,2007. 

! Facility: Roche Diagno~tics 
9115 Hague Road 
P.O. Box 50457 
Indianapolis,.IN 46250·0457 

Equipment: NDCSystems 
Model: 102 sIn 3720 

Source No. 1466LQ 
Radionuelide Americium-241 
Stren2th 150 mei (5.6 GBq) 
Model No. AMCP6 
Date ofWipe Sample 9/4/07 

Report Prepared for: Dave Shallenberger, Manufacturing Engineering 

Testing Method: All accessible areas ofthe sensor head were wiped with a paper wipe pad. 

A110lysis: All samples were analyzed for removable alpha radioactivity in a liquid scintillation counter 
(Packard Model LS-6000IC). Efficiency is assumed to be 100% for alpha detection in the liquid scintillation 
media for radioactivity removed by the paper wipe sample . 

Reslllts: Liquid Scintillation Counter 

SampieNo. Net Region Activity 
counts per minute 

Background 33-
Sensor 1285 0.000584 uei 

Minimum Detectable 
Activity= 0.0000538 tlei I 

SIIutter Check: Perfonned 

Summary: The leal, test demonstl'ates that the detectable leakage of~mericiuin.241 from the device 
source is within the 0.005 uCi (185 Bq) threshold for a sealed source. 

Thomas A • .sehumacltcl·, M.S., CUP 
Certified Hcalth Physicist, AmericaJl Boal'll oCHealth Physics 

RADIATION PHYSICS CONSULTING 

7022 WARWICK ROAD INDIANAPOLIS, IN 46220·1051 


VOICE & FAX 1317) 251-0193 PAGER (317) 310·4327 CELL (317) 902·9868 




• Leak Test Certification 

RepOl't Date: September 23,2007. 

Facility: Roche Diagnostics 
9115 Hague Road 
P.O. Box 50457 
Indianapolis, IN 46250-0457 

Equipment: NDC Systems 
Model: 102 sin 3721 

Source No. 1466LQ 
Radionuclide Americium-241 
Strenl!fb 150 mCi (5.6 GBq) 
Model No. AMCP6 
Date ofWipe Sample 9/4/07 

• 


• 


Report Prepared for: Dave Shallenberger, Manufacturing Engineering 

Testillg Met/lOll: All accessible areas ofthe sensor head were wiped with a paper wipe pad. . 

Allalysis: All samples were analyzed for removable alpha radioactivity in a liquid scintillation counter 
(Packard Madel L8-60001C). Efficiency is assumed to be 100% for alpha detection in the liquid scintillation 
media for radioactivity removed by the paper wipe sample. 

Results: Liquid Scintillation Counter 
Sample No. Net Region 

counts per minute 
Activity 

Background 33 
Sensor 224 0.000102 uei 

Minimum Detectable 
Activity= 0.0000538 uCi 

SIlutter CIleck: Perfonned 

SlImmary: The leak test demonstrates that the detectable leakage ofAmericium-241 from tlte device 
source is within the 0.005 uei (185 Bq) threshold for a sealed source. 

Thomas A. Schumacher, M.S., CRr 
Cel'tified Health Physicist, Amelican Board ofHealtla Physics 

RADIATION PHYSICS CONSULTING 

7022 WARWICK ROAD INDIANAPOLIS, IN 46220·1051 


VOICE & FAX (317) 251-0193 PAGER (317) 310-4327 CELL (317) 902-9868 




• Leak Test Certification 

Report Date: July 14,2008. 

Facility: Roche Diagnostics 
9115 Hague Road 
P.O. Box 50457 
Indianapolis IN 46250·0457 

Equipment: NDCSystems 
Model: 102 sin 3720 

Source No. 1466LQ 
RadionucUde Americium-241 
Strenlrth 150 mCi (5.6 GBg) 
Mode) No. AMCP6 
Date of Wipe Sample 7/14108 

Testing Method: All accessible areas of the sensor head were wiped with a moistened paper wipe pad. 

Analysis: All samples were analyzed for removable alpha radioactivity in a liquid scintillation counter 
(Packard Model LS-60001C). Efficiency is assumed to be 100% for alpha detection in the liquid scintillation 
media for radioactivity removed by the paper wipe sample. 

• 
 Results: Liquid Scintillation Counter 
SarnpleNo. Net Region 

counts per minute 
Activity 

Background 36 
Sensor 1360 0.000613 uei 

Minimum Detectable 
Activity: 0.0000082 uei 

Summary: The leak test demonstrates that the detectable leakage ofAmerieium-241 from the device 
source is within the 0.005 uei (185 Bq) threshold for a sealed source. 

ThomltS A. Sehumaeher, M.S., CHP 
Certified Health Physicist, American Board of Health Physics 

• RADIATION PHYSICS CONSULTING 

7022 WARWICK ROAD INDIANAPOLIS, IN 46220·1011 


VOICE & FAX (317) 251·0193 PAGER (317) 310·4327 CELL (317) 902·9868 




• Leak Test Certification 

Report Date: July 14,2008. 

Facility: Roche Diagnostics 
9115 Hague Road 
P.O. Box 50457 
Indian<lPQlis, IN 46250-0457 

Equipment: NDCSystems 
Model: 102 sin 3721 

Souree No. 1466LQ 
Radionuclide Americium-241 
Strength 150 mCi (5.6 GBq) 
Model No. AMCP6 
Date ofWipe Sample 7114/08 

Testing Method: All accessible areas ofthe sensor head were wiped with a moistened paper wipe pad. 

Analysis: All samples were analyzed for removable alpha radioactivity in a liquid scintillation counter 
(Packard Model LS-60001C). Efficiency is assumed to be 100% for alpha detection in the liquid scintillation 
media for radioactivity removed by the paper wipe sample. 

• 
 Results: Liquid Scintillation Counter 
Sample No. Net Region 

counts per minute 
Activity 

Back2found 36 
Sensor 1360 0.000613 uei 

Minimum Detectable 
Activity: 0.0000082 uCi 

Summary: The leak test demonstrates that the detectable leakage ofAmericium-241 from the device 
source is within the 0.005 uCi (185 Bq) threshold for a sealed source. 

Thomas A. Schumacher, M.s., ClIP 
Certified Health Physicist, Amerlean Board ofHealth Pbysies 

• RADIATION PHYSICS CONSULTING 

7022 WARWICK ROAD INDIANAPOLIS, IN 46220·1061 


VOICE & FAX (317) 251·0193 PAGER (317) 310·4327 CELL (317) 902·9868 
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pm 
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51 
I 
2 

TIME 
10.00 

5.(10 

CPHAIK 
10,50 

.70 

2SXA 
11.52 

51B.24 

CPMB/K 
11.90 

.00 

2SY.B 
18.33 

.00 

ePNe 
1L3(1 
2.10 

SIS 
95.526 

.000 

talE 
522 
509 

FLAG 
B 

21 3 5.00 .00 .00 .00 .OQ 1.70 329.02 519 
21 4 5.00 .70 518.24 .00 .00 2.50 350.53 SIB 
21 " oj 5.00 1. 7(1 21'1.78 .00 .00 2.30 .000 SOB 
21 b 5.00 3,50 112.12 2.10 190.24 .00 14.216 515 
21 7 5.00 4.50 89.44 .70 550.32 .00 .000 484 
21 8 5.00 .00 .00 .00 .00 .00 50.858 475 
21 9 5.00 .50 721.11 .00 .00 .00 .000 4Bb 
21 10 5.00 .00 .00 2.30 174.5b 1.10 35.310 513 
21 11 5.00 4.90 82.95 3.30 124.65 .00 87.923 516 
21 12 5.00 4.30 93.14 l.10 132.0b 2.10 5O.bbb 462 
29 
29.29 13 

14 
15 

5.00 
5.00 
5.00 

1.50 
1.30 
2.50 

247.06 
284.09 
152.84 

1.10 
.70 

1. 70 

353.96 
550.32 
232.63 

1.30 
.00 
.90 

78.768 
.000 

24.992 

505 
470 
515 

29 16 5.00 B.l0 53.93 3.'10 106,'lb j .90 81.B47 491 
29 
29 

11 
IB 

5.00 
5.00 

3.30 
2.30 

113.30 
165.22 

4.30 
3.90 

97.90 
106.96 

.90 

.30 
120.67 
125.76 

512 
500 

29 19 5.00 2.50 152.84 3.30 124.65 4.10 102.99 4sa 
29 20 5.00 .30 1t94.4 1.10 353.96 .50 68.556 475 
29 21 5.00 .00 ".00 .00 .00 .70 5b.299 461 
29 22 5.00 .00 .00 .70 550.32 1.10 .000 514 
29 23 5.00 .00 .00 3.30 124.65 1.10 144.33 490 
29 24 5.00 .00 .00 .00 .00 .00 116.30 504 
19 25 5,00 80.10 10.93 .00 .00 4.90 .000 463 
19 26 5.00 .00 .00 3.10 112.22 1.50 75.813 490 
19 27 5.00 3.90 101.66 2.50 161. 39 .50 .502 496 
19 28 5.00 2.50 152.B4 3.10 132.06 3.70 39.7Bl 469 
19 29 5.00 4.50 89.44 1.30 301.08 1.50 39.239 471 
i9 
19 

30 
31 

5.00 
5.00 

.00 
3.30 

.00 
liB. 30 

1. 90 
1.50 

209.21 
262.30 

.30 
1.50 

.000 

.MO 
5(10 
505 

19 32 5.00 2.30 165.22 .00 .00 .00 .000 520 
19 33 5.00 1.10 em,]] .50 766.2<1 2.30 161.70 491 
19 34 5.00 .00 .00 2.70 150.17 3.50 261.61 453 
19 
19 

35 
36 

5.00 
5.00 

.00 
3.10 

.00 
125.27 

1.90 
1.30 

209.21 
301.09 

.00 
1.30 

.0(1(1 
29.960 

421 
496 

23 37 5.00 .70 518.24 3.90 106.96 1. to 112.28 494 
23 38 5.00 2.50 152.84 .00 .00 .00 .000 507 
23 39 5.00 .50 721.11 .70 550.32 3.30 142.04 491 
23 40 5.00 .00 .00 .00 .00 .00 50.558 427 

.23
23 

41 
42 

5.00 
5.00 

1.90 
.00 

197.77 
.00 

.00 

.50 
.00 

166.29 
.00 

1.90 
.000 

UUH 
4b6 
504 

23 43 5.00 7.10 60.22 .00 .00 .90 .000 381 
23 44 5.00 .00 .00 1.30 30t. 08 4.30 630.16 494 
23 45 5.00 .00 .00 1.90 209.21 .00 190.99 491 
23 46 5.00 1.10 333.77 .50 7bb.2IJ 4.50 .000 509 
23 47 5.00 4.30 93.14 2.50 161.39 .70 46.b87 506 



•
PID SII TItlE CPMAIK 2S7.A CPMB/K 2S,8 CPI1C SIS tSIE FLAB

23 48 5.00 1.10 333.77 1.30 301.08 .10 103.92 479 
30 49 5.00 .00 .00 1.50 262.30 . 2.30 107.53 479 
30 50 5.00 1.30 284.09 4.30 97.90 .10 83.345 458 
30 51 5.00 .00 .1.10 2.90 140.49 1.10 1190.9 504
30 52 5.00 .00 .00 .70 550.32 2.50 .000 436 
30 53 5.00 3.50 112.12 .00 .00 2.10 .000 439
30 54 5.1)0 2.30 165.22 1. 70 232.63 .90 .000 402
30 55 5.00 1.30 284.09 .90 430.33 .00 .000 471
.30 56 5.00 3.10 125.27 3.70 112.22 2.90 63.908 491
30 57 5.00 2.10 179.95 1.30 JOl.OEl 6.10 68.921 50S 
30 58 5.00 1.10 333.77 1.50 262.30 2.70 35.187 489 
30 59 5.00 2.70 142,29 6.70 66,14 .00 89.143 47B
30 60 5.00 5.90 70.54 2.10 190.24 .00 29.960 443 
26 61 5.00 .00 .00 .00 .00 .00 42.841 433 
26 62 5.00 .00 .00 1.50 262,30 I.SO 699.77 425 
26 63 5.00 .00 .00 .90 430.33 2.30 129.40 426 
26 64 5.00 .00 ,00 4.70 90.37 2.70 149.17 493 
26 65 5.00 .90 405.52 .30 1270,1 1.50 163.44 504 
26 66 5.00 .00 .00 2.70 \50.17 3.70 501.21 SOl 
26 67 5.00 .00 .00 3.70 112.22 .00 5B3.19 461 
26 68 5.00 2.90 133.19 2.10 190.24 2.50 .000 449 
26 69 5.00 2.70 142.29 2.10 J90.24 4.30 17.040 386 

5.00 .00 .00 3,90 106.96 2.\0 187.48 400.: 70 
71 5.00 1.10 333.77 .30 mo.! 1.30 73.371 502 

26 72 5.00 .50 721.11 .30 1270.1 .10 .000 490 
10 73 5.00 1.50 247.66 .30 1270.1 .10 4.280 429 
10 74 5.00 1.10 333.77 4.90 37.06 .50 53.921 495 
10 75 5.00 2.10 179.95 .00 .00 .70 841.82 525 

• 
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SYSTEM NORMALlZED 
SYSTEM NORMALIZED 
SYSTEM NORMALIZED 
SYSTEM NORMALIZED 
SYSTEM NORMALIZED 
SYSTEM NORMALIZED 
SYSTEM NORMALIZED 

~VSTEM NORMALIZED 

•
Pr'f.)1:ol:cll *,:: 2 13 OCT 00 16:17 
Time::: ~5 .. 00 
Radionuclida: C14 
Ragion AI LL-UL= .0-156.0 BkGF::: .. 00 %2 Sigma"'" .00 D i, v ( ~~) ::OJ 1 " 00 L.er"::::: o 
Region B: LL-UL 4.0-156.0 Bk<;;}::::: .00 %2 8i gll1.~=::: .00 1)1 v 00 ::::1. 00 L.c: t-::::: o 
V"t"....,..! .... 



',.., ';,"j 

GlIP ::::: tSIE 


PIX:> 
 T 11"11:-: , CP1"1 {V 1< E:>l f.5 tSIE FL.AB.-,:,) :5. 00 /'~78t.';)4:1,. 7 
 159 .. 139 1001 

,-""i ~i" 0(,') f.')M71::>507., C:I .t ::';r., .. 4:;?, lOO:,?,
.". :5.00 " ,• "J ':113286. ~3 159 .. ~50 996 


9847B .. 7 
 1E."i9. 60 1000 A 
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PID S' TIME 
~ 1 10.00 
. 30 2 5.00 

, , 30 3 5.00 
\ II}O 4 5.00 

2SZA 
12.90 

.00 

.00 

.00 

CPHB/K 
17.90 

.00 

.00 

.00 

2Si.B 
14.95 

.00 

.00 

.00 

CPMC 
13.30 
1.10 
.10 
.00 

CPMA/K 
24.40 

.00 

.00 

.00 

.00 Di v n:.) ::o:t« 00 LeI"'::::: o 
.00 
.00 

.00 Di y 00 ::::1. 00 Ler-·" (I 

.00 

SIS tSIE FLAG 
78.479 492 D 
80.154 399 
89.495 494 
95.928 446 

, SYSTEM NORMALIZED 

IJIe 7 (lo/t -h-e1 I 
,{l7 rki't/u.cT- t-t?I1::#-r-( s:~ ric. 
Hgo fv Ita ~jf F<J /1 ~\- ~ft=-rl-L 

;1J~t>; (cP 11 ~ I alit fro ~5'-r 



• 
PI'"C)t OC:Cl:L #: 2 02 NOV 00 15145 
n tnf.?::::1 ::-i.OO 
Radicmuclide~ C14 
Ragien A: LL-UL= " 0·..·:1. ~56. () Bk~J::': .00 %~~'~ Si ~lma:::;: ,,00 DivOO·::l,,(lO L.cr"::::: 0 
Region B: LL-W_= 4. O·-:l~56. (I Dki;;J~:: .00 /'f~2 8i gm.:.v.::: .00 Di v (1-0 "" 1 • 00 LCI"':::: 0 
Region C& LL-UL • 0·· .. nO Bk~J":: ,,00 
alP ~'J t:~1IE 

PID S# TIME CPlvIA/I< CPI"IB/K SIS t8IE FL(...){3 

WARN I N(3 = NOT NORMAL. I ZE~D 


::'; :L ~5" 00 98602 .. 5 C';:;:;LI·5f..')" 7 1::;1:3. 9B I:,<ns 

::.i 1 ~.5. 00 91354!r. :l 95461.1 158.713 1002 

:;:; 1 ::;; .. 00 913~;~.'.)9" 1 95.t:~6~ju 1 l~.)B. 89 999 


f1It:J5"l(l .. :::;; 95461.0 1~10. 88 99f11 (.:) 
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7022 Warwick Road Radiation -Physics. Indianapolis, IN 46220-1635
. (317) 251--0193n Consulting .pager 212·2042 

. tschu@hotmail.com 
Since19B1l 

February-28,.2001 

Roche_Diagnostics 
9115 Hague--Road 
'ndianapolis~ IN ,46256 

Attn: Jeanne Steinfefd,Assrstant Radiation Safety Officer"" 

Dear Ms. Steinfeld: 

Thank you for the opportunity-to assist with your January 31, 2001
characterization and radiation surveys offaboratorywastes tn the Roche 
research buUding. 

We surveyed atl areas ota former waste room, and the-waste 
drums-wi-thin-it, with a Berthold-lB-122 SUfface contaminatoodetectot 
This detector has excellent response to both low and high-energy beta 
and gamma radiation. The BerttTotd sees any contaminatron-b-esides 
tritium(tI;;.3) down to very lowlevets:

We removed each drum from the room and screen-surveyed toe 
bagged contents. After finding nothing above background radiation 
levels, we sent the contents of the drums marked. "P-32" (t4.3-day half
life) by the waste Originators-to-the normal trash-stream. 

Se\leral bags were labeled as. containing tritium-containing waste, 
with the 12.6-year half-life. We segregated these bags, and the drums 
that contained them, forwipe surveys to be assayed in a liqujd 
scintillation counter. 

It may be possible to dispose, as regular trash, small quantities of 
tritium from IIgenerally-licensed" research kits. However, the radiation 
regulatory authorities prefer that you combine such wastes with tha~ 
higher-activity waste from radioactive materials you produce from . 
shipments obtained under your NRC byproduct materials license. If, 

Radiation Physics Consulting (317) 251-0193 Indianapelis. Indiana 

mailto:tschu@hotmail.com
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• Page2 February 28, 2001-.. 

after scintiUation counting. the samples show tritium residues, we 
recommend that you hold this waste for commercial disposal. 

The Nuclear Regulatory Commission (NRC)1 in its 10 CFR Part 3()- -. 
requirements, requires that youmaintatn records ofatl areas in whiGtl 
YQU used_byproduct materials. This relates to the "decommissioning" 
requirements for final building disposition. if you remodel this waste . 
area, please note the fotJowing and keep- in a separate file-the foltowintr- . 
items ana records in your license files (from 1aCFR 30.35~g}. 

(1) Records of spills or other unusual occurrences involving the spread of 
contamination in and around the facility, equipment, or site. These records may 
be limited to instances when contamination remains after any cleanup procedures 
or 'Nhen there is reasonable likelihood that contaminants may have spread to 
inaccessible areas as in the case of possible seepage into porous materials such 
as concrete. These records must include any kno'M1 information on identification 
of involved nuclides, quantities, forms, and concentrations. 

(2) As-built drawings and modifications of structures and equipment in restricted 
areas 'Nhere radioactive materials are used and/or stored, and of locations of 
possible inaccessible contamination such as buried pipes that may be subject to 
contamination. If required drawings are referenced, each relevant document need 
not be indexed individually. If drawings are not available, the licensee shall 
substitute appropriate records of available information concerning these areas 
and locations. 

(3) Except for areas containing only sealed sources (provided the sources have not 
leaked or no contamination remains after any leak) or byproduct materials having 
only half-lives of less than 65 days, a list contained in a Single document and 
updated every 2 years, of the following: 

(i) All areas designated and formerly designated restricted areas as defined in 10 
CFR 20.1003 (For requirements prior to January 1, 1994, see 10 CFR 20.3 as 
contained in the CFR edition revised as of January 1, 1993.); 

(ii) All areas outside of restricted areas that require documentation under 
§30.35(g)(1). 

(iii) All areas outside of restricted areas vvhere current and previous wastes have 
been buried as documented under 10 CFR 20.2108; and 

(iv) All areas outside of restricted areas that contain material such that, if the 
license expired, the licensee would be required to either decontaminate the area to 
meet the criteria for decommissioning in 10 CFR part 20, subpart E, or apply for 

Radiation Physics Consulting (317) 251·01t}3 Indianapolis, Ifldiaria 
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approval for disposal under 10 CFR 20.2002. 

(4) Records of the cost estimate performed for the decommissioning funding plan or 
of the amount certified for decommissioning, and records of the funding method used 
for assuring funds if either a funding plan or certification is used. 

NRC inspectors may ask for such- a fite characterizing past uses
and spaces as noted above. Documentsthat outtine radiation uses in. 
key areas are of great vaJtte for showing- compltance. 

It was a pleasure to be of help. If you have any questions, feel 
free to call ore-mail us. 

SjncereJy, 

Thomas A Schumacher 
Certified Health Physicist 
American Board ofHealth Phy~ics,• 
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• 
1:::'l'"o{:(:)col :N::: 8 0'7 FEE! Ol. it.): 1:3 

Ti rm? ~5. 00
:::.:: 

liad i ClrlUC: 1 i elf? = IvlANUAL 
F:~ ((:~ ~;J i I:m ;.~ n Ll...··.. UL.::::: u 0-· 12.0 f.H~';;J::::: .00 %2 Eli. <;Jm,::\":: ,,00 Di v (1<) :::::1" 00 LCi"::::: 0 
r~e~J i C)rJ B~ LL-.. l.JL..,:::: 12 " 0-·1 ~5f.:l. 0 BkiJO::: .00 '1,,2 Si(,;)ma::::: .00 Di v 00 :::::1.00 L.cr::::: 0 
F~ f.~ (,1 i CH'I c;:: L.L...·-UL,::::: 1. 56" 0··.. 2000 Elk <;.:r'" .o!) 
GtIP ::::t tElIE 

PIn Sli TIME CPMA/K 2S~A CPHB/K 2S'l.B CPtlC SIS tSIE FLAG 

5 1 10.00 10.30 19.71 11. (10 19.07 10.10 35.291 457 B 

5 2 5.00 .00 .00 .BO 465.03 .50 .000 441 
5 3 5.00 14.10 34.48 3.00 131.b6 .50 25.070 442 
5 4 5.00 .50 714.42 2.bO 150.34 2.30 145.74 439 
5 5 5.00 .00 .00 ,0(1 .00 .00 79.798 445 
5 6 5.00 .00 .00 .00 .00 .00 73.789 459 
5 7 5.00 .00 .00 I. 40 270.30 1.90 705.bb 4b3 

5 a 5.00 .00 .00 2.20 175.i11 1.30 49.756 432 

5 9 5.00 .00 .00 .40 919.24 .90 .000 359 

5 10 5.00 .00 .00 1.20 313.58 .00 .000 440 

5 H 5.00 .00 .00 .00 .00 .10 .000 457 


5.00 1.10 330.79 1.00 374.17 .00 80.795 394 

30 13 5.00 .00 .00 2.20 175.Bl 1.30 283.b2 436 

30 14 5.00 .00 .(10 1.40 270.30 .50 .000 380 

30 15 5.00 ,00 .00 LBO 212.51 .00 .000 402 


.5 12 

• 




• 
I 

~. LL-UL- .0- 18.6 Bk<::J'"o .00 ~t~~ Eli ~;Jm ..,c,::: .(>0 D i v no ::::: 1 • 00 Lcr"::::: 0 
Region B: LL-UL= 18.0-156.0 Bkq:::;: .00 %2 Fii <;JHli:1l=::: .00 Oi v 00 ::=1. 00 I...Ct-= 0 
Region C: LL-UL=156.0- 2000 :Bkl.:.:J"'" .00 
QIF' ,,- tHIE: 

t')# T:rlvlE 	 CPMA/I< CPI"IB/~:: CPMC f3 I ~3 1:f.lIE 

:1. 10.00 	 1.0.30 :L :[ .. 20 9.130 :L09.90 47:2 

1 :1.0.00 	 :1.0 .. <;!() j,~?. 60 lO. :'$0 t O~:i. 3f.:> 476 

1 10.00 	 1:::1.80 1.0. (-30 t:I..80 89. ~'5!:59 47B 

:I. 1. n ~'5::-$ 11 • !:.)~~ :L (). f.:)::~ l.Ol.6j. 1.1·7~5 


r, 


• 
.t.!. 1(l,,(l0 1::5.20 10. :~~o 1(I. :::\<) :LO:l..63 4::.'i9 


:2 JOIIOO :I..l~. 80 "7. (10 1 :l .. :7.lO 77.67B 4~jB 


:2 10.00 1:3.70 :lO. :1.0 10. :20 86.540 4 !:;!3 


1::::: .. lie) 9 • .lJ.::!' :1.0 .. 1..,7 BB.617 4::58 


::::: 10.00 :L i. 40 i::J.70 10.BO 93.026 448 


::::; 10.00 1::? 'f ~.~.~ () 8. :;!:O 8. :50 9::::i.,OH~ 448 


~!. 10.00 :l2.60 13.50 :1. 1. :30 88. (11 ~;~ 447 


:I.:;'~. 07 B. :::iO :1.0. :.;:~o 92. ~~19 LJ·.!I· '7 


4· :1. 0 • 00 1:3. :::;0 9. ~30 :l2. {-..10 99. :5:':.8 440 


4 10 .. 00 12. €:l() :I. C>. (It) 10 .. ::':.0 94.467' 4~::;8 


4 	 10.00 :li. :1.0 1(I .. f:3(l 10« :~~o 101 .. ~$:3 4::~:9 


12.1·1-'7 :1.0 .. 20 :I. :l .. 07 9B.I.I·iJ·7 439 


:\.:3. bO 9.80 :LO. ::::;0 94.5::::;(1 4:51 


5 :1. () It ()() 	 :l1.20 10.20 tL 10 1.0:1. .. 51 .!1!52 

• 	
, 

http:1:::1.80


• 
F'r' t:) 'l: 1:) C: 0 J, :J:I: ~ :~:; 19 FEB 01 17:16 
Ti m(;.~ "" 1.0(1 
Radionuclida: H3 
Raqi on !~.'g LL··.. ULr.:: .. 0·-- 18 .. 6 8k(;;I·"" « 00 '%~7~ Si<;;'lmf.~::::l 00 Div (K)==::!. « 00 L.el'·'::;: 0" 

J"'j 
pRegion B~ LL-UL= •.::. 0-" 18. ~l Elk!;],'" .00 %~;,~ !3 i <;'Jma~.::: .00 DivOO=:L .00 L.cr- r.::: 0 

Rf.i'<;;j i c.m C:; I.. .. L:·.. UL.::::: .. 0 ....· .0 Elk!;;)"''' .00 
CHF' ::::: SIS 

PID S# TIME CPMA/K CPMB/K SIS FLAG 

31 1 1.00 80713.0 72104.0 19.476 


SYSTEM NORMALIZED 


• 

• 
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~ 

Protocol #~ 3 19 FEB 01 17:25 
Time = 1.00 
RadienuclideG H3 
Regien Ag LL-UL= .0- 18.6 Bkg= .00 %2 Sigma- .00 Div(K)=1.00 Lcr= 0 
Regien B: LL-UL 2.0- 18.6 Bkg= .00 %2 Sigma- .00 DivCK)=i.OO Lcr= 0 
Regien C. LL-UL= .0- .0 Bkg= .00 
QIP - SIS 

PIO S# TIME CPMA/K CPMB/K SIS FLAG 

31 1 1.00 81028.0 72217.0 19.435 


• 

• 

http:DivCK)=i.OO
http:Sigma-.00
http:Div(K)=1.00
http:Sigma-.00
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• 
Pn:r!7. Clf.: t~) :/. *~ r. ~:~ \........>\... ~'4.9 FEEl 0 1. 17:27 
Time::::: 1.00 y) 
Radienuclide: H3 
Regien A= LL-UL- .0- 18.6 Bkg::::: .00 'X,~:~ Eli gma"'" .00 Di v (1-0 ::::::L • 00 l..cr:::: (l 

Region B~ LL-UL= 2.0- 18.6 Bk(.~::::: .. 00 %2 8i qlniO\::::: .00 ni v no .."1 • 00 L.r.:r"':'" (I 

Region CI LL-UL= " 0-- .0 Bk!;;j::::: .00 
QIF' ::::: SIB 

PID TIME CPMA/K CPMB/K SIS FLAG 

:3:1. 1.00 81200.0 72403.0 19.436 


• 




• 
F'r'ob::)cc)l :tl::: 2 07 FEB (Ii 15:49 
Tilmi!::::: ~5.(I(I 

Radicnuclida: C14 
Region AI LL-UL= .. O~"l ~:::i6. 0 F,lkg"'" .. 00 %~.~~ Si<;lma:;;:, .. O!) D:i v (1<) "'" 1 • 00 Lcr":::: 0 
l~f'~~J:i 011 B: LL.-·UL"" .I.~"O·-:!'~56.0 Bk<;J:::" .00 %2 Si gm.a;:;· .00 Di v 00 :::;1. 00 LI::r::::: 0 
Regien Cll LL-UL= .. 0··.. .0 Elk!;)"" " 00 
GlIP ... t.SIE 

PID H# T II'1E CF'I'1{,~ / ~~ CPlvIF)!t< !::IIS t,!:HE FL..AI:l 

:34 :L 5.00 9H:;~:::'~.'5. 3 (~5207 " :L 1f..)0 .. 23 9'rB 

~;4 1- 5.00 9B5:31.9 95~5(l4 .. :L 1 ~5c;> .. 96 997 

:::;'4 1- ~5. 00 91:.':):321" 7 9~52M3. 1 1~59. B~5 999 


C'tt:I:;::6:::;'. 0 ri5~:!:~~6 .. ::j 11.:10 .. 02 cr et8 ,~ 

• 3 f 3~~ :x: lot) Co 1~. 9:% 
(Od-I 1/rlJ 
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98077.0 95052.9 160.19 1003 A 
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• 

Pr'otncDl ~~ ~ 3 07 FEB 01 1.5:04 
Ti.me ,,::: 1. .. 00 
Radionuelide: H3 
F~eg:i. on A~ LL.--U!",::::: .. 0-- lB .. 6 Bkl;;,:::;: .00 %~2 8i gma;:::; ,,1)0 D:L v 00:::::1 .. 00 L.c: Y"::::: 0 
Regien B= LL-UL ~~ It 0 ..," l.!3.6 .\:l k <;1:::: .00 %~2 8:i (;)m~F'::: .00 Di von :::::1. 00 Ley-::::: (I 

F~e(]:i, em C~ L.L""'UL..::::; ,,0'- ,,0 BI·':q'" "no 
G!IP·· l3IEl 

-z::::--..~ OJ &/S-cJ Y (()-()• ,.:.:..--- '6 /J //7:::3
mYfH? 
~ )JJJ... ~ 'J..iI, m)'1 >(ttJ :;;:. w~/~~ 
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11 3 ({MJ-C/ 

• 'T,,/-1/ c..V lA...Ja~' -/ e' 'Bo.. '"':1 -('rc? V'V\ \37'<:: (.,t:.~ '-.I"V\ __ 

I ':::. ~0 P 
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py-. Ot.. Of:; (:) 1 ~~:: 10 1 r:y FEB 0 i :l 7'!I "I, 1 
1'1 m(;~::::: :1. • O(l 
Radienuclide: H3 
F~f..;)(,;J i en A = LL-"LlI..• "" .0"" lB.6) Bl-::q:::: .00 "1~2 Bi fJfOi,\'::: .00 DivOO=i.OO Lei"'::::: 0 
lie9 :i, (lrl 
Regien 

B: 
CI 

LL. '-UL""" 
LL-UL= 

:,2. (I ... 

• 0 ..
lEi. ~.) 

.0 
1:11-::9'':: 
Bk~.~= 

.00 

.Ol) 
%2 Siqma= .00 DivOO:::.~1.00 Lcr"~:: (I 

GlI F;' , ~3I 8 

F'lD ~~:I:~ Tll"lE CPlvlf-VK CPI"IB/K f.o) I ~~) FL.{::.r:3 
1:::
"J l :L .00 2:':;.00 l7'.OO ¥')''',,,

.4.0.':;' • 14<1 
~.5 /"\ ..::' j,.00 15 .. 00 1:'::~" 00 16.69;":~ 
1:,:' ":r' 

'...' 1.00 lB.OO 14.(1) 12.929 
!l5 4 1..00 17.00 11.1·.00 2EL, 5:t~~ 
c",7) I;:.",.1 :l"OO 20.00 16.00 :21.900 

• 

• 




I~~f~ e-me• 	
0~ 

PI'"c)tnc(:)l :It: 10 19 FEB 01 17a4B 
Ti m(?::::: 1 .. 00 
Radionuclidel H3 
Ragien AI LL-UL .. 0··· lB. t.~ BkIJ:~';; ,,00 I%~~ Gi ~.~m.':\\::::: .. 00 [) i v (I<) ;::~:L • 00 L.c::r"::r.: 0 
Regien B: LL-UL :,;:~. 0··, if::!. t.., Bk9"" .. 00 %~~~ t~j, gm.::\'" • 00 Di v (I<) ::::1, .. 00 1...,,::,-:.'" (I 

Ragien CI LL-UL .. 0-' ,,0 Elk!]::::: .. 00 
GIF' ..- SIS 

PID r..;*~ TIt'IE CPlvll~/1< CPI'IIBll< BIB FLAG 
I!!!'
,J 	 :l 1. (It) 20.0(l 17.00 ~?~2'1 7$r:J() 

r'\~::~ 	 .r.:. 1.00 2~!." {)() 20 .. 0() 21.912 

':r
~5 ....' 1.00 35.(\0 =UJ.OO 13. 4~32 


~) 4- 1.00 15.00 12 .. 00 2~::'. B/.:d. 

~5 ~:5 :l.OO :1.7.00 16,,00 29.456 
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PY"otocc)l #:: 3.0 
Ti 'M!~ ::::: :[ .00 
F~ fa c:1 :l (:II") L\ c: 1 i d ~;.~ ~ ~~:;~ 

Region An LL-UL= 
Region B: LL-UL= 
Region C: LL-UL= 
CHP -", s:rs 

PH) SoH: TIIvlE 
I!':!" 
•..1 :l 1.00 
r.::',,,S '''J•.c. 1.00 
~75 ::~; :l .00 
~) 1.00 
.-- ~::j 1.00 
"'- 4 
,,) 

• 

• 


19 

" C)-,· lD .. 1::.. 
:2. (l ... :1.8.6 

.. 0"" .. 0 

CPMA/I< 
1:3.00 
1.7 .. 00 
::::::~:" 00 
1:;;~ .. 00 
l:L.OO 

FEB 01 

Bk(J"::: 
Bk~J":: 
Bki;J"'" 

CPlvIB/~~ 

9.00 
1:;·L. 00 
25.00 

El.OO 
9.00 

17:55 

.. 00 ly'_;:: f:3:i ~J rn i.1 :::;: .. 00 Div 00 "rJ:I. .. 00 LCI'" ::::: (1 

.. (10 %;~ 8igm",,::::: .00 Div (1<) "''' 1. .00 Lcy""',:: 0 
.. 00 

SIEI FU~(3 

1<r. 1~3:3 

:;;:!~::.414 

21. :;:'0::;:; 
20. 06:;~ 
~~'7 " 1:39 



• 

Protocol M~10 19 FEB 01 18.02 
Tima = 1.00 
Radionuclida: H3 
Region A~ LL-LL .0- 18.6 Bkg= .00 1.2 Sigma= .00 DivCK)=i.OO Lcr 0 
Ragion B: LL-UL 2.0 18.6 Bkg= .00 1.2 Sigma .00 Div(K)=1.00 Lcr= 0 
Ragion C~ LL-UL= .0 .0 Bkg= .00 
alP - SIS 

PIC 8M TIME CPMA/K CPMB/K SIS FLAG 
5 1 1.00 18.00 13.00 28.801 
5 2 1.00 25.00 17.00 17.591 
5 3 1.00 29.00 22.00 21.418 
5 4 1.00 15.00 12.00 29.960 
r 
~ 5 1.00 13.00 li.OO 21. 112 

• 

• 




• 

PI" c:)'t:. oc: 01 :H: g to 19 FEB 01 18:09 
Ti me :.:: :l.Ot) 
R.di~,uclide~ H3 
Regien 
Region 
Regien 

A~ 
B: 
C: 

LL-UL= 
LL-ULm 
LL-UL

" 0-" 
2.0-· 

.. (1._. 

1EI..6 
H:3" f.'J 

.0 

BkC;;I:::" 
Bk(~t::::: 

Bkg::::: 

.00 

.00 

.00 

%~2 

%~2 
f:3 :i. <;l HI ,;,\ "'" 

Si (lma'" 
.. 00 
,,(10 

Div 00"'"1.. 00 
Diy ( 1<) ::::: 1 • 00 

Lcl''''::: 
Lc:r''':: 

0 
(I 

GlIP .... HIB 

PID B4:1: TIME CP 1'1 f·\ I 1< C~':'lvIE(/I< f:HS FLAG 
!:.IS 1 1 .. 00 21.00 1(.:1" 00 23u834· 
Il'''..') 

I'" 

.~:. 1.00 29 .. ()() ~:~O" 00 1''1 .. O:'~':I. 
~5 ::5 1. ()O 40.00 32.00 17. 24:~~ 
!75 4 :I. .OQ :l '-1 .. (10 1. cjl .. 00 24 .. 49'7 
5 c:r

.J 1.00 11 • (l(l 10.00 23. f.~37 

• 

• 




12/03 ·01 15:02 NO.530 01/02317 576 7317ROCHE MOLECULAR 810 /'!
/0 F- '&&80 

• Left Cabinet - top shelf 
1 .., tray 
2 = tr.ay lid 
3 - insid¢ lJ:'ay 
4 = ourside bottle 
5 .. inside bottle 
G.. outside of Xylell.e bottle 
7 .. outside of. Xylen.e bottle 
8" top ofrack 
9 .. bottom ofrack 
10 == lid of Rad-Con can 
11 -lid of Rad·Con can 

J..eft Cabinet - bottom. sb~lf 
12 "" outside of lead. pi.g 
13 == ou.tside oflead pig 
14 ... outside of lend pig 
15'" outside ofJend pig 
16 <= outside of lead pig 
17 .. outside oflead pig 
1.8 =: outside oflea,dpig 
19 ... !nside oflead pig 
20 .., tnsid.e oflead. pig 
21 =insIde oflead pig 
22 ... jnside of lead pi/! 
23 ... inside of lead pig 
24 "" inside ot lead pig 
2S :c inside oflead pig 

Right Cabinet - top libel! 
26 = outside ofbag 
27 ::I outside ofbag 
28 ... jnside ofbag 
29 = inside ofbag 
30 ... top of racl~ 
31 ... bottom of tack 
32 == top of tack 
33" bottom orratk 
34 = rack 
35 ... rack 
36 II: facIe 
37 -rack 
38 "'-rack 
39 = rack 
40-rack 

Right CllbjJllilt - bottom shelf 
41==ttaylid 
42 .. in.side of tray 
43'" bottom of.lray 
44- sloves 
45'" outsIde ofplastic vIal 
46" oUl'Side ofpl.aslic vial 

~ Jwo~ . 


• 
47 =r Inside ofplasti.c 'Via! 
48 ... m.side of plastic vial 



ROCHE MOLECULAR 610 317 576 7317 12/03 ·01 15:02 NO.530 02/02 


49 ... cabinet - back (right)• SO ... cabinet - back (lett) 
SJ. C! cabinet ~. sh~)f (rigbt) 
52 c cabinet •• sh.elf(lefl;) 

The key below was (or the first set of. samples! 

Ll "" top left shelf Rl • top right sbelf
L2 "" bottom. left shelf R2 = bottom rigbt shelf
L3 .., cabinet doors - left R.3 .., cabinet door.s .. right 

• 

• 
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PY"otm::rJl ~*:: l 25 OCT 01 13:18 
T i 1TIf'.:!"" :l " 00 
Radionuc11dm= C14 

• 

F~(~H.;J:i. on A: LL ·""UL.::::: 
Rf.~q i (::In B: L.L ....·LlL.·::: 
ne(;J:i,on C: L.. L ....·UL."" 
! IP :::: t~3IE 

" O'-:l ~36. () 
4. O-":l~.)6. 0 

.0-" .0 

Bk~:l~'::! 

Bk<;F::: 
Bkq::::: 

.00 

.00 

.00 

%:;:~ 

%2 
8i ~Jm,:F' 
8:l ~lm,~\::::: 

.. 00 

.00 
D:iv(I<>::::::I... OO 
Di v no ;:;::1. 00 

Ley" I:::: 
LCI'''::::: 

0 
(l 

PID 
~~~ 

~':':~ 

:~'? 

E;:I* 
:l 
1. 
:l 

TIjvlE 
l.lt()() 

:L w ()<) 

:l " 00 

CPIVI?Vt< 
9'7~:~88. 0 
97n:.j:~;. 0 
9826(;;).0 

CF::'lvIB/I< 
(:;>4879.0 
948::;~5» () 
(:;5:3~r2~5 n Cl 

~:;) 1!3 
159. (~(r 
1~j9. 8B 
159.97 

tSIE 
100:3: 

9 c'\I:::'
'1 ~"J 

:1.001 

FI....AG 

97970 .. 0 C,;>:':'jO 1. 9» (;, l~59 .. en lOOO A 

• 
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Pr··ot:. !:JCO 1 ,j4:r. ~:5 ~,7:~~5 OCT O:l :t. 3: ::~:2 
T:i. mf.:~ ...., ~5. 00 
I::::adionuc). :j.df.~~ Mr.INu('~L. 

F\el]i on A: LL.·-·UL.. "'" • 0 ....· :1.2 .. 0 
F(~""q j un Bg 1. .. L..... I....II... "" :I.:.;:' .. 0 .... l.:".;j6. 0 ef.;!qj, cm e:: LL.·-UL.::::' 1 ~.:j6. 0 .... ~;:~ooo 

IF' :.:::: 'I:S:tE 

BkU'"" 
Bkgr.;:: 
Dkl;;t"~ 

.. 00 

.. 00 

.00 

%~~ 

:X/~~ 

Si qm,,:\"" 
8i t;:lm,7;\"" 

.(l0 

.00 
Di v 00 0:::1. 00 
J) i v 00 :.:::: 1 • 00 

Lcr:::. 
Lcr'::'" 

0 
(I 

PID S. TIME CPHAJK 257.A CNIB/K 2Si.B CPMC SIS tSIE FLAB 
34 lWtO.OO 8.20 22.09 14.50 tb.b1 10.50 101.70 659 B 
34 2 1 5.0(1 314.20 5.14 10.50 48.37 .00 9.707 645 
34 ;) ~5.00 7.20 54.B6 .00 .00 2.90 .000 622 
34 4 5.00 1.00 326.19 .70 b05.42 .00 188.25 b3b 
34 5 5.00 4.20 8&.50 .00 .00 .00 .000 b2S 
34 b 5.00 2.20 154.81 .00 .00 1.30 .000 632 
34 7 5.00 3.40 104.24 .00 .00 .30 .000 b47 
34 a 5.0(1 4.00 90.2B .50 843.80 1.50 4B.971 652 
34 9 5.00 !.bO 208.42 .00 .00 .00 .000 606 
34 10 5.00 17.90 27.57 .00 .00 .10 .B55 660 
34 11 5.00 64.20 12.19 2.10 208.00 .90 9.698 654 
34 12 5.00 8.40 48.45 .00 .00 1.50 .000 654 
14 13 5.00 .00 .00 .30 1399.9 .30 ,000 642 
14 14 5.00 3.80 94.44 1.10 3BB.bB ,00 60.597 669 
14 15 5.00 19,61) 25,77 1.50 287.52 1.10 13,905 6M 
14 16 5,00 1.40 236.47 2.30 190.71 1.70 61.449 b53 
14 17 5.00 2.20 154.81 2.10 208.00 .00 72.337 649 
14 18 5.00 3.40 [04.24 1.30 330.32 ,10 &.147 657 
14 19 5.00 .00 HUH .00 .00 .00 109.34 574 
14 20 5.00 2.20 154.BI .00 .00 .00 .000 643 
14 21 5.00 3.20 110.04 ,00 ,00 3.10 .000 b49 
14 
14.14
30 

22 
23 
24 
25 

5.00 
5.00 
5.00 
5.00 

1.40 
1.4~ 
1.40 
1.(1) 

236.47 
236,47 
236.47 
326.19 

.00 
,00 
.00 
.00 

.00 
,00 
.00 
.00 

.00 

.00 

.00 

.00 

85.950 
307.57 
203.51 
370.52 

63b 
665 
651 
573 

30 2b 5.00 .40 796.B7 .00 .00 .50 127.75 b61 
30 27 5.00 2.00 Ib9.12 .00 .00 .00 1707.7 bb4 
30 28 5.00 2.00 169.12 .00 .00 .00 975.20 606 
30 29 5.00 .00 .00 .00 .00 .70 .000 667 
30 30 5.00 .00 HUH .00 .00 .111 79.M7 ":\4 



,)V ,)1 O.VV .Vl! •VII • I V 'Ilt/V.l:! .W .VI!I! Il,)V 

30 32 5.00 2.110 124.13 .00 .00 .00 75.257 644 
30 33 5.00 1.40 236.47 .00 .00 .00 376.45 650 
30 34 5.00 .00 .00 .00 .00 1.30 207.15 617 
30 35 5.00 1.40 236.47 .00 .00 2.71) .000 655 

30 36 5.00 1.40 236.47 .00 .00 1.30 167.23 651 


5.00 .40 796.87 .00 .00 .00 202.91 651.: 37 
38 5.00 .60 535.41 .90 472.97 .10 74.686 624 


4 39 5.(1) 3.BO 94.44 .00 .00 .50 .000 652 

4 40 5.00 1.00 326.19 .00 .00 .00 26.01B 653 

4 41 5.00 3.20 110.04 .00 .00 .00 .000 664 

4 42 5.00 .00 .00 .00 .00 .00 .000 M7 

4 43 5.00 .SO 404.66 .00 .00 .00 477.22 641 

4 44 5.00 .00 .00 .00 .00 .00 182.97 o3! 

4 45 5.00 .00 .00 .30 1399.9 .10 646.50 529 

4 46 5.00 .40 79b.B7 .00 .00 .30 340.07 641 

4 47 5.00 .00 .00 .00 .00 .00 38.110 648 


Pro Sl TIME CPHAIK 2SZA CPMB/K 2SIB erNe SIS tSIE FLAG 
4 48 5.00 .00 .00 .00 .00 .00 114.91 M8 


35 49 5.00 1.20 273.Bb .00 .00 ,00 590.b4 626 

35 50 5.00 1.20 273.86 .00 ,00 .00 147.20 658 

35 51 5.00 3.BO 94.44 .10 4180.B .00 .000 b53 

35 52 5,00 2.40 142.89 .00 .00 .00 .000 644 


~; '53. 5.00 .00 HUH .00 .00 2.30 225.70 633 
54 5.00 46.20 14.81 6.10 77.33 7.10 23.439 [,45 ~*" 

• 




24 OCT 01 16:39 
T:i. me:~ •.• ~j" 00 

.~d:~fmU<::~itif.';).~. IVI~I\IlJ(..1L...... '1" 
~Eglon A. LL UL- .0 l~.u BkGI":;: .. 00 %2 Sigma- .00 DivCK)~1.00 Lc:y"::::: o 

Regien B~ LL-UL- 12.0-156.0 Bkg::" .00 %2 8igma~ .00 DivCK)-1.00 LeI"'::::: (l 
Regien C: LL-UL-156.0- 2000 Elk~;J"::: .00 
(~IP .... 17.811::: 

PID SI TIME CPHA/K 2S7,A CP.IB/K 2S~B CPHC SIS tSIE 

24~~1 10.00 11.70 18.49 14.M 16.55 10.50 92.765 b56 

24"",,+2 5.00 .00 .00 .00 .00 .10 220.68 6bS 

24RtNf 3 5.00 .00 .00 .40 1055.9 .00 67.210 665 

24 '" 4 5.00 .00 .00 .00 .00 .70 141.50 646 

24 '-lo5 5.00 .00 .00 .M 707.10 .10 .000 631 

24 (" 6 5.00 .00 .00 .00 .00 .00 99.547 66B 

24 (.t..7 5.00 .00 .00 .00 .00 .00 7b.732 596 

24 I a 5.00 .00 .00 1. bO 270.99 .00 .000 670 

24 A9 5.00 .00 .00 .60 707.10 2.70 25.091 604 

24}1O 5.00 .00 .00 .00 .00 .30 248.b4 615 

24 ""11 5.00 .00 .00 l. 20 358.24 2.10 371. 55 632 

24.{12 5.00 .10 3757.6 .00 .00 .70 113.04 643 

to v 13 5.00 .00 ,00 .20 2102.3 2.10 56b.83 bb6 

10 114 5.00 .00 ,(10 2.bO 170.23 .50 .000 577 

( 1 missing vial) 

IOt~b 5.00 .00 .00 .00 .00 .00 71.423 bib 

10 ~17 5.00 .00 .00 .00 .00 L 10 .000 598 

10 ,IB 5.00 .00 .(10 .00 .00 .10 54.935 593 

10/0 19 5.00 .00 .00 .00 ,00 •(10 72. 787 598 

10 If 20 5.00 1.50 26/),26 !. 20 358.24 1.50 131.17 570.0 1').21 5.00 .00 .00 .00 •(l(I 1.90 44.223 bOO 

SYSTEM NORMALIZED 

• 

http:DivCK)-1.00
http:DivCK)~1.00
http:Sigma-.00


• 


~V0·1·1=lvl NORMALIZED,,:> l \:J ..., 

• 
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• 
24 OCT Ol 

Ti me "'. 1.00 
Radionucliden C14 
Rf.":~:j:i tin ,,~~ Lt...,..·.. ULwJ! .. (j',,-':U56. 0 Elk (;;!""' .. 00 ~~:;~ !3 :i. I;! III .,:1 ::: .00 Div (~< )"':: :1. .. 00 I.... c::r· t ::! (l 

F{(':'H;J :i, em B = I....L ..·.. UL::::: 4. O..·.. :t. ~5t:;) .. 0 Ok9'::: " 00 ~1.,~,2 13:i.gma'"' " 00 DivO<)::"i. .. (10 L(::f" :•• (I 

Region C: LL-UL " 0 ..·· .0 Elkl]::::: .. 00 
(;;lIP ..... tBIE 

PID E):I:t TIIvll:;: CF'MA/t< CPI"IEI/K ~::) I ~:) t.EIIE FLAf::l 
l. ...~~':~ :I. :l 0(1 r:YB~52~; .. (l 9~54(:jO. 0 1.58 .. \.J\.) 99~5" 

r', 
,.::, :1 'I 00 9BI.I·:,?J.I· " 

() t,ll ~:,J::::~l-:. I. 0 '1 ~:;<:,,[~ ,. 131 '"l",;'::','j
" 

,--\
.(:, 1 :', 00 t?fi]li· 10" (] til !'.::.l ::~: ~~,;.; (~;~ II :1 ~:~',;F: 1, ~.5(j <)I-l·<l 

t'.... t·"\r.~·C? r::~ il"l ::..:~ II ::) ~:,:,:; 'l() () " () l ~.;:'F) u l1{~ :; ..;- 1 • .J (..~ 

• 
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• 
j='I"otocol :1:1::) ~5 24 OCT 01 14:39 

'I" i flif..:e :::" :::i. 00 

Radicnuclide~ MANUAL 

Region AI ll-UL= .0- 12.0 IJk Ci ::" " 00 !%j~:!':: ~3i OiH!::"';:;: .. 00 Di \l ( V'" ) .," :l. 00 1...(;:: r" :::;: ()
M 

'. 
II.i. (''d 1 't-,,~: L,!., ~ i'~:; i··.·" (j",,·l :,:',:l\~:) f) Bk(J:::: .. 00 hi::;? ~:1 i qiili:,\:::' on :D ,./ ( )< ! J. ()u I.."CI'''::::: 0" " 

t-~141.! I
t.",,,~ '&.4,6 1";( ~ 't/·'f¢ $I (;_.6 ,.,-/t ~~~" ~;.s ~;,$"I'+ £-rD gl ..';J..O 

,'j\ ,.-.10t ';'4 !(J.(t(t ·,3d1U ;;;', ••.J' ,:,.5(; ,(' I .... ~~~~.,..~
(. '1J

< • 1 5.00 ,:10 q13.8~ !. 40 lBS.7! ,00 182.24 670 ;?~ #~.,.,y~~f?.,,1IM4 3 5.00 3.00 113.8S 2.20 iBS.4'2 .(i(l 141.19 603 
~24 4 5.00 4.00 91.92 2.20 IS5.42 .00 41.316 643 "3;;~~)L~ 
~4 :) 5.00 1.00 333.47 .so 492.44 2.30 267.85 b2B <I~~~,....~R..r24 6 5.00 1.00 333.47 .60 653.20 .10 199.22 bbB 


~.2..24 7 5.00 .40 815.47 .00 .00 2.90 1434.8 600 &;.,E Itb.¢: 

I 24 9 5.00 3.40 106.21 1.40 285.71 1. 90 116.09 67! .Iii ¥~dr-LJ ::J../f.


..:2. 24 9 5.00 .BO 413.82 1.40 285.71 .70 191.30 603 

10 5.00 1.BO 190.52 :uo 1I7.Ob .00 131.43 617 6-~~~~~ 
II 5.00 2.40 145.77 .00 .00 I. 70 174.14 630 lj? ~ 
12 5.00 LBO 1110.52 2.40 170.78 .00 151.25 640 

1(1 13 5.00 2.00 l72.b3 2.60 158.39 .30 108.09 666 ? .. ~~ r--~a¢~ 
7 10 14 5.00 .00 .00 4.20 101. 69 .90 238.74 572 

j,l 
~.~~~&( I missing viall 

(!.,..;t 10 16 5.00 .40 B15.47 3.40 123.39 .00 190.31 617 9~~' -:j~ 
9' 10 17 5,00 3.00 1I3.S8 2.00 202.98 .10 141.81 648 _. 

~ 

fO ~ Wl-ilu.,f I? ~~ - ..... ." .. - . 



7022 WalWick Road 
Indianapolis, IN 46220·1051•• .4!t 

~Radiation Physics (317) 251-0193 
Pager (317) 310-4327Consulting Cell (317) 902-9868 
tschu@hotmail.com 

September 29, 2002 

Roche Diagnostics 

9115 Hague Road 

PO Box 50457 

Indianapolis, IN 56250-0457 


Attn: Jeanne Steinfeld, Safety Consultant 

Dear Jeanne: 

Thanks for the opportunity to perform survey, decontamination, waste removal and cleaning of your 
Research Lab Room 208 and the basement waste room, in your medical research building. Attached 
Is a report outlining our findings and results. 

If you have any questions, feel free to call or e-mail us. 

Sincerely, 

• ~Ma~,CIIP 
Thomas A Schumacher 

Certified Health Physicist 

American Board of Health Physics 


7022 WARWICK ROAD INDIANAPOLIS, IN 46220-1051• (317) 251-0193 PAGER (317) 310-4327 CELL (317) 902-9868 
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7022 Warwick Road 
Indianapolis, IN 46220-10514$Radiation Physics (317) 251·0193 
Pager (317) 212·2042 Consulting Cell (317) 902-9868 
tschu@h~tmall.com 

: Laboratory and, Waste Room 
Survey and Decontamination Report 

Report Date: September 28,2002 
Facility: Room 208, Research Building, 9115 Hague Road, lndianapolis, IN 

Report Prepared for: 

Roche Diagnostics .~ 

Safety Office 

9115 Hague Road 

, PO Box 50457 . 


Indianapolis, IN 46250-0457 


Room Descriptions: 

Room 208 is a general research laboratory in the second floor ofthe main research building at Roche 
Diagnostics' Hague Road campus in Indianapolis, Indiana. It has, a tile floor, composite bench tops, 
metal casework, and two fume hoods with outside exhaust. Based on records of prior use, activities in th~ 
lab included protein iodinations using Iodine-125, various procedures using Phosphorus-32 and Sulfur-35, 
as well as occasional use ofHydrogen-3 (tritium). According to an interview.we conducted with the last 
investigator with assigned use of the room, the last radioactive procedures were performed in April,of ' 
2000. According to written logs provided by the safety office, there is evidence of tritium use as late as 
1991. 

The Research Building' s waste room is a small (approximately 6 X 7 foot) room with a secure door 
located in the basement dock area. Although not in current use, it previously held research radioactive 
waste for both decay-in-storage, as well as commercial disposal. The Research Building a]so Contains.a, 
counting" room, containing a beta scintillation counter, a gamma well counter, as well as a freezer and 
workbench. 

Task Summary: 

,We made visits to the facilities on 8/29/02 and 9/16/02. Survey, remediation, and cleaning activities 

RADIATION PHYSICS CONSULTING 

7022 WARWICK ROAD INDIANAPOLIS, IN 46220-1051 


(317) 251-0183 

PAGER (317) 310·4327 CELL (317) 902-9868 


, . 
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Page20fz 

included: 

• 	 Completeextemal surface radiation surveys of all bench tops, hoods, floor, equipment, shielding 
containers and stands, waste cans, sinks, refrigerators and experimental aids. This was ' 
accomplished using a survey meter sensitive to significant concentrations of low to high-energy 
beta and gamma-emitting radionuclides. . 

• 	 Representative" wipe" surveys for removable contamination on surfaces and apparatus, 
containers, floor, sinks, handles, and waste receptacles in the laboratory and counting room. 

• 	 Decontamination and resurveying of aU areas and items founds with remaining radioactive 
contamination. 

• 	 Complete sorting and cleaning ofall the labs' items, surfaces and apparatus. 

• 	 Determination of radioactive content (counting) ofabandoned, filled scintillation vials, to 

determine proper disposal requirements. 


• 	 Characterization of waste scintillation fluids for determination of suitability for drain disposal, or 
need for hazardous waste disposal. 

• 	 Removal ofwaste lead containers, lead sheeting and container wrapping. 

Standards Guidance: 

• 	 All areas were surveyed and decontaminated for release using as guidance the provisions in the 
Nuclear Regulatory Commission's Title 10 Code of Federal Regulations. Part 20, Standards for 
Protection Against Radiation. 

• 	 All guidance regarding release of materials or surfaces for unrestricted use follow the derived 
concentration guidance levels (DCGL values) as published ~ the Multi-Agency Radiation Surveys 

, and Site Investigation Manual (MARSSIM). 

External Survey Results '. 

1. 	 We surveyed all surface areas in room 208 with a Berthold LB-122 surface contamination 
monitor. This monitor detects and quantifies the radiation from all commonly-used beta-gamma 

RAOI.AT10N PHYSICS CONSULTING 
7022 WARWICK ROAD INDIANAPOI.IS, IN 46220.1051 

, (317) 251·0193 
PAGER (317) 310·4327 CELL (317) 902·9868 

http:INDIANAPOI.IS
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Roche Diagnostics. Research Building Room 208 
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emitting radionuclides used in research, except for hydrogen-3 (tritium). 

2. 	 All areas were less than three times the background count rate of 13 counts per second per 100 
square centimeters ofsurface, except for one location. This was the top of a waste container 
labeled on the lid: .. 8-35" (denoting sulfur-35). 

3. 	 A survey ofall accessible surfaces in the basement waste room showed all areas indistinguishable 
. from background. 

Contamination SUn'cy Results 

.We analyzed room 208' s area wipe surveys in a Beckman®tiquid scintillation counter, using three 
regions of interest, covering the energies ofall common research radionuclides. Fol1owing are the results: 

Location 
No. 
Backgroun 
d 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Counts/minute in listed region Counts/minute in listed region 
H-3 C-141 P-32 Location H-3 C-14 

0 

0 
0 
0 
0 
6.67 
0 
0 
0 
6.67 
6.67 
0 
6.67 
6.67 
10 
6.67 
0 

8-35 No. 18-35 
13.33 6.67 ) 22 0 13.33 

13.33 6.67 23 0 30 
10 

10 

24 0 50 
10 25 10 30 
30 0 26 0 20 
6.67 6.67 27 0 10 
0 0 28 6.67 26.67 
13.33 13.33 29 0 33.33 
0 0 30 0 20 
0 6.67 31 0 100 
6.67 6.67 32 0 20 
13.33 26.67 33 0 40 
20 

~ 
34 0 6.67 

6.67 35 :10 10 
20 10 36 '0 210 
13.33 0 37 8.57 1902.86 
20 13.33 38 0 0 

P-32 

13.33 

~o 
13.33 
0 
20 
20 
10 
10 
10 
10 
20 
10 
10' 
20 
10 
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Counts/minute in listed region Counts/minute in listed region 
Location 
No. 

H-3 C-141 
S-35 

P-32 Location 
No. 

H-3 C-14 
IS-35 

P-32 

17 '0 110 20 39 0 30 0 
18 0 20 6.67 40 110 40 0 
19 0 70 5 41 10 90 

*20 0 53.33 6.67 42 0 50 
21 0 33.33 13.33 ' Location 

36&37 
Recount 

6.67 33.33 

Samples 36 and 37 displayed count rates above the action level of 200 counts per minute and required 
decontamination. The samples corresponded to the lid and top of a waste container that was marked .. S
35." This fmding was congruent with ex.ternal radiation exposure measured in the same location. After 
cleaning and retesting. both locations displayed count rates indistinguishable from background. 

We took·wide-area wipe samples of the flOOf, walls, and door in the basement waste room, which 
housed waste containers originating from room 208 operations. The results were: 

Location 
No,' 

_1, un 0 

Counts/minute in listed region 
H-3 C-141 P-32 

8-35 
13.33 6.67 

Location 
No. 
4 0 

Counts/minute in listed region 
H-3 C-14 P-32 

18-35 
13.33 13.33 

~ 
:2 

3 

0 

10 
0 

16.67 

10 
10 

16.67 

13.33 
20 

5 

6 
Location 

~ 
0 

410 

50 
50 

120 

• 0 
13.33 

5 Recount 

At location spot 5, the wipe test's count rate was above the action level for the C-14/S-35 energy region. 
After decontamination of the spot, a re~wipe and recount showed adequate cleaning for unrestricted 

release. ' 
, . . (~o?) 

We took wide-area wipe samples of the 2nd floor counting room flooPf, as well as the handles on 
interiors of the beta and gamma counters, door handles, and miscellaneous areas: ' 
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Location 
No. 
Backgroun. 
d 

Beta 
Counter 

Cou

H-3 

0 

0 

nts/minute in listed region 

C-14/ 
S-35 

13.33 

20 

P-32 

6.67 

13.33 

Location 
No. 
Gamma 
Counter 
Handles 
Floor at 
Gamma 

Cou

H-3 

0 

0 

nts/minute in listed region 

C-14 P-32 
/S-35 

26.67 20 

53.33 20 

Lid 
Beta 
Counter 

0 13.33 6.67 
Counter 
Room 
Door 

0 26.67 
-

0 

Interior 
Floor at 
Beta 

6.67 13.33 20 
Handle 
Freezer 
Handles 

6.67 26.67 13.33 

Counter 
Work 0 6.67 13.33 
Countertop 
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We also assayed a tray of filled scintillation vials that were labeled for hydrogen-3 counting. 
Counting results were as follows: . 
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Conclusions/Recommendations: 

1) 	 All areas of laboratory room 208 are free of contamination. This room is available for 
unrestricted use. 

2) 	 The basement waste room and the 2nd floor counting roo~re free of contamiIiation. 
These rooms are available for unrestricted use. 

3) 	 The one-gallon amber glass jug of scintillation fluid contains solvents, and should be 
disposed of according to proper procedures. 

4) 	 The tray of filled scintillation vials contain no radioactivity above background levels; 
and, as they contain biodegradable fluid, may be disposed of in the ordinary trash or via 
the sanitary sewer. 

References:. 

a) 	 United States Department of Defense, United States Department of Energy, United States 
Environmental Protection Agency, and United States Nuclear R~gulatory Commission; Multi-
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Agency Radiation Surveys and Site Investigation Manual (MARSSIM); 1998 

b) Title 10, Code of Federal Regulations 

. c) 410 Indiana Administrative Code Part 5, the Indiana Rule for Radiation Control 

d) The Health Physics and Radiological Health Handbook, Scinta, Inc., 1992 

Thomas A. Schumacher, ClIP 
Certified Health Physicist 
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I:::·n~)b:)c:cd. #~ 1 28 AUG 02 14=16 
·i m!:? "'" 1 • 00 

• •r.a (:1 :i. <:~r\ \..\c: 1 i cl (.::-:. :: I"~ ~~; 

F;:f:~q j on tlll [... 1.......-LJI.... ::::: .. 0··.. :I. El .. 6 Elk!]::::: .. 00 %~~~ Bi qma::::: .. (Ie) Dj. v (~~) ,c,:1. .00 1... 1::1""::: t,!! 
,,::\F~!2)~J :i. Of') 13:: L.L..···UL::::: " ... 11 

0 .... 113. f.:) 13k!]:::: .00 1.:'2 Gi gmi:!::::: .(Ii) DivOOr-"l .00 Lcr'::::: 0 
F~t:i:'~.J i (:)1"\ C r. 1....1..., '''UL::::; .. 0··' .(I Bk~:J:::: .00 
ElIF:' ::::: !JIB 

PID S# TIME CPMA/K CPMB/K 

WARNING: NOT NORMALIZED 


2 :1 1.00 :1.5 .. 00 1. ~.5. 0<) 2'7 .. 927 
:t l\1i S:;!5:L ng vi c\1, ) 


~r~~ ~~; 1. .. 00 try" (II) j ~:;" 00 2~5 .. '7f.:)9 

~I~ 4 :l. .. (10 16.00 1:1. .. 00 1~5. (r::'50 
 W'- *b it!. 
~,? ~5 :1. .. 00 :L ~.::; .. O(J :1.0 .. 00 lEI. 114 

~;~! {.:) :I. ,00 16 .. 00 1:1. .. 00 16 .. 050 SU~~ . 

~;:~ '7 :I. " 00 1.('1' .. 00 ""f" 1""'"
1. 'r .. 00 .~. :~" .. ":~(J 


:~'~ (3 1. (10 19.00 16.00 2:3:., 1.:>5:3 

....\ V/Js
,f.:, r:; 1 .00 :L9 .. 00 :1.6.00 21.963 ,.., 

0.r::. :1.0 1 00 22.00 15 .. 00 17.(161 
1"':'
,Ii.. 1 :l, :1 .. 00 16.00 11. .. 00 19 .. b8El 
....\ 
.t:!' 12 1. 00 ~~7. 00 1.9 .. 00 19. j,:::::-7 fv~ 

j ..~.~::~) ...... :l .00 :l~~: .. 00 ~2i .. 00 1::; .. 80~:: 
~$~~; :1,1.1· 1 0 00 :1.0 .. 00 1. ~::.. 00 20 .. 241 5W ~ 
~~;!~.) 1. ~:5 1. .. 00 1f:3 .. 00 :1.:1. .. 00 :1. '7 .. 4"1'7 

~:~~5 :I.{" 1. ·00 4!,::;.00 1.2.00 '7 .. 'nH 
 ---:e:::
:.:r.t::j 17 1 .. 00 29 .. 00 :1.:3 .. 00 l3;jj 1.84 

11:1 :l .. 00 16 .. 00 r:;.OO :l2.840.::.:;:~
"'::l~', 19 1 .. 00 :1.:3: .. 00 13 .. 00 20 .. 495 

3~5 20 1 .00 l:t .. 00 9 .. 00 1.6 .. "780 
 8lo~M-::;:!5 2:[ 1 ·00 24 .. 00 17 .. 00 1~;. ~;82 

3~5 "'.....'" 00 1.4 .. 00,t!,.J~. :L 7.00 1:::::. t)42· 
~::::; 2:::: l. .. 00 H3 .. 00 :l~::'" 00 11.1·.1391 p~()S 
~::;~.) 21.J. 1. .. 00 22 .. 00 1.13.00 20. f:l6~5 

1",\1::::'4 ,':.. ,..1 1. .. 00 ::;:~:I... 00 :17 .. 00 2:~:: .. OEI:1. 

1.1, 26 :l ·00 :1.1:) .. 00 :L 1.00 II.:>. (7'~5~f, 


4 ~;::7 1. .. 00 ~;~O .. 00 :l4 .. 00 :lc) • .l1,~H 


4 ~~~13 1 .. 00 1'7.00 14.00 ~2 1 :3:::::'7
fl 

~I· 29 :l .. GO H ... 00 lil'" 00 l6.050 

4 :::;:0 1. .. 00 20.00 ;L ~:::. 00 :~~() n :l43 

4 ~::: :1. :L 00 11.) .. 00 6 .. 00 14 .. 044
h 

4- :32 :1 .00 14.00 :ll .. 00 18.801 
4- ~):~:; 1 .00 20.00 :1.(-..).00 ~;!.~;: It 1. 4·9 

• 


http:4!,::;.00


• 


TWCl j=:'HABE:: :: NO AQC tlYES CYCLE REPEATS tl :I. 
SCIHTILL(.~TOI:~ :: LIQUID L~~EXtl ~~ LOW SAMPLE REJft 50 
I..• [)~~ 1... 1::: \l 1:::1... :: NO HALF LIFE COrn~ECTION DATE" n<:>n(~) 

ISOTOPE :1.:: .~:)H :~~E: 1:\: I:~ C) I:~ t: ~:~ .. ()O F(.~CT01=~:: :1. .. O()O() BI<G .. BUB:: () 


IscrrOPE ~:~:: :1.1.1·(; ::-{'E 1=,: I:~ C)J:~ u ;;:~ .. ()() FI!ltC'n:H~:: :I. .. ()()()() BI<G .. BUf,I:: () 


I BOTOPE ~:):: ~:)~~I::' ::-~EI:mm~:: ~.~ .. O() F(.~CTm~:: 1 .. ()()()O I~!I<G .. SUBII () 


SAM POS TII'1E H# ISO RAW CPM CORRECTED %ERROR DPI'1 EFF-i LLiM 
EX ELAPSED 

NO MIN CPM 
TIME• 

E!:1. **..--:1. 0 .. :1.5 ~:) ~':~:7 II ~':) ~:)H O.. ()() o.. ()() () .. ()O 67.40 0.00 4·:3. 
~52 .1.50 

:lo4C :1. ~':) 1t ~':) :'5 :I. ~:) II ::5 ~:) :IA:/. .. 4~:~~kct ~':)~:~I::I l) .. (!)'7 6 .. 6"1 ~W() .. ()() 

COUNT TERMINATED: COUNT RATE TOO LOW 
Bl~nk Av~r~ge DF'M for 3H •• ~,7. 4·0 COEF. OF VAR: 0.000 

• 




:1. **·..·~5 () .. :I.!.:) ~:;l.t4 ,. ~l ~:;H 0 .. 00 () .. O() 0 .. 00 54.07 0.00 11. 
13 2,,43 

:1.4C j, :::'S .. ~:):3 :f. ~:) 11 ~)~'5 :1.4:1. .. /.l~:~ 

• 
:':)~':~F:J 6 .. 1.)';;; 6 .. 6·? ~;~()() .. O() 

COLINT TERMINATEDI COUN1· RATE Ttl!:) L.OW 
,.\
I.:. **.... 4 O .. :lO ~:)5·7 II :f. ~:)H 0 .. O() () .. O() 0 .. ()() ********* 0.00 6~5 • 

3.20 

:IAC :I.O .. ()O :1.0 .. 00 ~WO .. ()O 

:3~:~Ft 0,,00 O.. ()O O,,()O 

:2 INVI~L.ID SAMPL.E CelUl\lT I QIJEI\ICH TOO HIGH FOR ACCURATE AUTO DPM**"'4:-5 **.... ~) 0 .. :lO 3c)O" :;;~ ~:)H () .. ()O O.. O() 0" ()O 	 0.00 44.********* 64 	 :3.92 

:IAC :I.() .. 00 j, () .. ()() ~wo .. O() 


~3~~FJ ~:~o .. oo ~:~() .. O() :I.I.J:1. ,,4;"~ 


::s **-5 INVALID SAMPLE COUNT. QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
"4 **....6 0 .. :1.0 ~~~)~\\l '9 ::'SH 0 .. 00 o.. O() 0 .. 00 0.00 34.********* 

56 	 4.67 

:I.I.~C :5() .. 00 ~:)() .. ()O l. :1. ~:; .. /.~7 

~:)~~F' O .. O() O .. O() 0 .. 00 


4 **-l3 I I\lVAL.I 0 SAMPL.E COLlN'r I QUENCH TOO HIGH FOR ACCURATE AUTO OPM 
~.l **.... '/ 0 .. :l.~:' ~576 .. 1. ~)H 6 .. 6'? <f> .. 6"; ~:()() .. 00 0 .. 00 3f:3.********* 74 	 5.53 


:IAC 6 .. f.)'? 6 .. 6'7 ~W() .. ()O 

~·:)~·:~t::- 6 .. 67 6 .. 67 ~·WO .. OO 


5 **-7 INVALID SAMPlwE COLlN1· : QUENCH TrJO HIGH FOR ACCURATE AUTO DPt'1 
6 **.... !:l ()" :1.0 ~:) {;) :':,) " I.~ ::5H 0 .. 00 ()" 0<) O,,()O 0.00 56.********* 79 	 6.29 


:I.I.JG o.. ()() 0 .. ()() O .. O() 

~·:)~~l::j 0 .. O() 0 .. ()() 0 .. 00 


(:, **-8 INVALID SAMPLE COUNT a QUENCH TOO HIGH FOR ACCURATE ALITO DPM 

• 
7 **.... 9 0 .. :1. ~~i ~:) $,3 () .. ~:) ~:)H () .. O() 0 .. 00 o .. ()O ********* 0.00 31

7.21 

:I./.JC :L ~3 p ~':l ~:) :t3 It ~3~:) 1.4:1. .. 4~~ 


3~:~FI :l3 tI ~·S~~5 :1.~:) .. 33 va .. 4:::~


7 **-9 INVALID SAMPLE COUNT. QUENCH TOO HIGH FOR ACCURATE AUTO DF'M 
f.~ **...-:1.0 () .. :1. !5 ~5~'5:1. .. B ~5H O .. ()O () .. oo o.. ()O 	 0.00 28.********* 77 	 8.03 


:1.4C O.. ()O O.. ()O
() It ()() 

::S~~I::· () .. O() o .. ()() o .. ()O 
COUNT TERMINATED I COLINT RATE TOO LOW 
COUNT f~ATE TOO LOW OR "roo COMPRESSED 

9 **·..-:1.:1. () .. 1.~) ~~ ~3 :':") u :::3 ~:)H 6,"6'7 (hc>'7 ~:~()() .. ()O 9.28 8.69 (7. 
20 8.96 

:IAC () .. ()() o.. ()() () .. ()() 

~:)~~I::· <!>" 6'? (!)" 67 ~':~() () " ()() 
COUNT TERMINATED: COUNT RATE TOO LOW 

• 


http:INVI~L.ID


•• 

.' 


• 

...... 
~.,PAGE:: 

SAM POS TIME H# ISO RAW CPM CORRECTED 'Y.ERROR DPM EFF-l LUM 
EX ELAPSED 

NO MIN CPM 
'Y. TIME 

:to **.... :I.~~ () .. :I. ~,\ ~a:; ~5 ~:~ u :1. ~:)H 6 .. 6'7 c!).. f.)'/ ~::O() .. ()() 15.95 8.00 b. 

• 
66 9.82 


:1.1.~C I.) .. 6'7 6 .. 6'7 ~W() .. O() 

:':)~:~Ft 6 .. 1.>'7 6 .. 67 ~~O() .. O() 


COUNT TERMINATED: COUNT RATE TOO LOW 
:1.:1. **"--:I.~:) ()" :I.~.i ~:) ::") t:.l " 9 ~:)H 0.00 O"()() O.. O() 0.00 8.********* 

:1.0 #69 

:t.I.~G :1. ~:) " ~.:) ~:) :1. ~:) It ~5 :::") :1.t.t:I, .. 1.12 

~);('~F' ~:~6 .. 6'7 ~:~6 .. 6·? 10()" 0<) 

COUNT TERMINATED: COUNT RATE TOO LOW 
COUNT RATE TOO LOW OR TOO COMPRESSED 

1:;:~ **,...:1.4 0" :I.~,i :"5:':~ ~~ n ';; ~:)H 6> •• C)'? 6 .. 6):'1 200 .. 00 7.79 8.87 7. ,..,. ':::1 



:t4e ~:~O .. 00 ?O. ()() :t.:I. ~':\ .. 1.+'7 
~':) ~':~ 1:_ O .. O() () .. O() () .. O() 

COUN"r TERMINATED a COUNT RATE TOO LOW 
:1, ~;) () .. :1. !}} ~:).!.:)I .. I.. ~5H 6 .. 67 t.) .. 67 200 .. 00 15.95 8.00 16.**"<I.~\ 

i 12.41 
tl.~C 1.) .. 67 6 .. 6'/ ~:~O() .. O() 

~':)~:~'!!' :1. ~:) u :':"):':') :1. ~~:) It ~':) ~':) :l4:1... 4~~ 
COUNT TERMINATED. COUNT RATE TOO LOW 

;1.1.1 **..<1.6 () .. :I,() :~)~.r7 .. 4 ~:)H :1.0 .. 00 1() .. 00 ~::()()" 00 ********* 0.00 34. 
71 1.3" ~!1 

14C t::O .. 00 ~W .. O() :1.4:1.•• 4i:: 
~1~~1:' :1.0.00 :1. () .. ()O :.:~()O .. 00 

14 **-16 INVALID !:1AMPLE COUNT. QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
:1. ~;. **..<1.7 () .. :1. !:.i ~51.j.:'5 .. 7 ~:)H I., "6"7 6 .. 67 ~:~O() .. O() 9.28 8.69 16. 

02 14 •.10 

:1.4C :t ~:) K ::)~5 :L ~:) it ~':) ~:) :1.4:1." I.+;:~ 

:':)~:~I::I (> .. O() 0 .. 0<) () .. oo 


COUNT TERM INA-rE':::D a COUNT RATE TOO LOW 
16 **....;I.B <> .. H:\ 31.' I::~ 11 ~:) ~SH 0 .. 00 0 .. 00 () .. O() 20.00 0.00 :;~ .. 

9-:r lt~. 98•.;1 

:1.4C :;W .. <)() 20 .. 00 :1.:U::' .. t.J7 
~·:~:;;~F' :1. ~.~ II :;)~:s :1.:::,) I' ::,)3 :1.4:1... 4;;;~ 

COUNT TERMINATED. COUI\IT RATE TOO LOW 
:1.'7 **.... :1. 0" :1.0 ~) !:.i() .. 6 ~;)H O.O() 0 .. 00 () .. O() 0.00 7.********* 

63 15.91 
:1.4C :1.0,,00 1.0 .. 00 ~:~()() .. ()O 
~·:):;:~F:· ~:~o u ()() ~~() .. 00 :1.4:1. .. 4:':~ 

17 **-1 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
:I.m **.... ~:~ 0 .. :1. ~\ 3I.t~) tl ~.i ~:~H 0 .. O() 0 .. O() 0 .. ()() 54.07 0.00 14. 

• 
18 1,6.79 


:IAC ~:~O .. OO ~:~() .. 00 t :1, ~\ .. 4'7 

:':)~;~I::' 6 .. 6"7 6 .. 6:;' ;;~()O .. ()O 


COUNT TERMINATED: COUNT RATE TOO LOW 
:1. <;;- () .. '?O 1.t1.~:1. .. t :';')1"1 0.00 O.,()O o .. ()O 	 0.00 56.**..<:') 	 ********* 45 	 1.7.89 


:1 ..!tC; 70,,00 70.,O() t:.l~3 fI 4 ~:) 


~:)~:~I!:t t~\ .. 00 ~.\ .. ()() ;;:~()() .. ()() 


19 :U-3 INVALID SAMPLE COL/NT: QLIENCH TOO HII3H FOR ACCURATE AUTO OPM 
;;W **·..·4 () .. :1. !:,i 4~.iO" ..; ~5H O"O() o • O() 0 .. 00 ********* 0.0f) 58. 

()3 18.81 
t::''wY '*.· ..s:I,l.tC ..., ... ) u ...h ..) ~.1~) it :::):.:) 70 .. '7:1. 

~·:)~:~Fi (!) .. 6'7 6 .. 6:J ~:~()() .. 00 
20 **-4 INVALID SAMPLE CCIUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
~':~ :1. **.... 5 0 .. :1. t'5 41.l0 .. 6 	 () .. OO () .. ()O ()"OO ********* 0.00 75.~3H 

:2:.8 19.71. 
:l.l~C ~:)~5 It :'5~:) ::>3" ~)~~:~ B9u'.J4 
~:S~·~I:· :1. ~:) II ~:l ~'5 :1. ~:) II ~:) :'5 :1.4L42 

21 **-5 INVALID SAMF'LE COUNT: QUENCH TOO HII3H FOR ACCURATE AUTO DPM 
...... J~ 
fi:'JC!. **.... 6 () .. :1. ~\ ~j !:.\!.:l .. () ::,)H 0 .. 00 () .. ()O O.. O() ********* 0.00 32. 

43 :'20.58 

:l.4C :1. ~':) It ~:)~:) :1. :':") n ~'5 ~'5 :1.4:1... I.l~·:~ 


3~:~F' :t::l .. ~3~3 :I. ::') .. ~3 ~':) :L 1.~:1. II 4 ~:~ 


22 **"~6 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 

~':~~.:) **....·7 () .. :I.() ~:)B·7 .. :1. ~:)H O.. ()() 0 .• ()() () .. 0<) o.OC) 46.
********* 

32 21.3.1 

• 
:1.4C :';')0 .. 00 30.,()O :1.:1.~) .. 47 
~':)~:!I::' () .. oo 0 .. ()() () .. ()() 

2:3 **-7 INVALID SAMPLE COUNTu QUENCH TOO HIGH FOR ACCURATE AUTO DPM 



• 

r::'AGm::: :::) 

SAM POS TIME H# ISc) RAW CPM CORRECTED 'Y.ERROR DPM EFF-l LtJM 
EX ELAPSED 

NO MIN CPM 
% TIME 

~~4 O"j.O ~r70 .. 4 ~:)H () u 00 0 .. 00 () .. ()() 0.00 e:14.**·.. n *********61 22.06 

• 
:lo4C !:iO .. ()() 50 .. O() €l9 .. 44 
~:)~!~I~:' () .. O() () .. ()() 0 .. 00 

24 **-8 INVALID SAMPLE COUNT = QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
~':~ ~J **....(j> OM :1.0 ~:>6c) .. '7 3H :1.0 .. 00 :I.() .. 00 ;;WO .. ()O 0.00 33.*********22.81 

:t.4C ~:)O .. 00 3() .. 00 :I,:I.~;1I47 
~·5~:~f:· ~~O .. ()() ~!() .. O() :1.4:L .. 4:;~ 

25 **·-9 INVALID SAMPLE COUNT: C-lUENCH TOO HIGH FOR ACCURATE AUTO DPM 
~:~6 **..·-:1.0 (),,:I.l' ;3<Y9 .. 'I' ~:)H 0 .. 00 () .. ()() () .. ()() ********* 0.00 57.

23.691. :::~ 
-I ;1(-' '-.\/\ IV.. ("\ i -I I~\",\'" ""1 



:·:)~:·~I::· :l~:; " :.:"):':) :t.~) It ::):~) :I.{.~:I. .. 42
26 **-10 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
~;:~'/ **.... :1.:1. 0 .. ;I.() ~:)(Yf:L. 0 3H 0 .. 00 0,,00 0 .. O() 	 0.00 100.********* 

00 24.43 
:1.4G :1.0 .. O() :1.0 .. 00 ;;:~O() .• ()() 

~:):e:~f:' 0 .. O() 0 .. 00 0 .. 00


.27 **-:L1 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DF'M 

~:~E} **.... j,~~ 0 .. :I. ~:i "!:1.0 .. :1. ~:)H 6 .. 6'7 C)" 6'7 ~~O() .. O() 	 0.00 54.********* 7('1 25.34 

:l(.~C 2t!.) .. c)·? ;;:~6 .. 6·7 100 .. 00 
~:)21::· ;;~O .. O() 20 .. ()O :1. :1.(:\ .. 4'7 

::2S **-12 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCUr~ATE AUTO DPM 
~:~(;> **.... :1.::') () .. :1. ~.\ 1.~3f.) .. :I. ::)101 0 .. 00 0 .. 00 () .. O() 0.00 29.*********60 26 .. 24 

:l,l.lC ~:)~':) II ~:~~:) ::,)::1 tI ::> ~':) n9 .. 1.~I.J 
:":)~·:~F:· ~W .. O() ;,:~O .. O() :L:I. !':\ .. 4·7 

2 ft **·-13 INVAL.ID SAMPLE caUNTt QUENCH TOO HIGH FOF~ ACCURATE AUTO DPM 
:'So **"<I.t~ () .. :1.0 ~)H() .. 9 3H O .. ()O () I. ()O () .. ()() 0.00 90.********* 

09 26.97 
:l. ttC ;;:~() .. ()O, ;;:~o .. ()() :1.4 :1... "t;;~ 
~:)~:~I::- :1.0 .. ()O :1.() .. O() :.:~()() .. ()O

30 **-14 INVALID SAMPL.E COUNTn QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
:';,):1. **'-1. ~.\ 0 .. :LO 4:1.0 .. l1 ::n'l 0 .. 00 0 .. O() 0 .. ()() 0.00 520*********77 27.70 

:1.4C j, 00 .. O() :1. ()O .. ()() 6~:1 n 25 
::)~:~I::I :to .. 00 :1. () .. O() ~:~()() .. O() 

::$1 **·-15 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
:3~:~ **.... t6 0 .. :I.() ~~6() .. ~:~ :';,)H 0 .. 00 O,,()() 0 .. 00 	 0.. 00 55.*********88 28.47 

l4C ~W .. ()O ~W .. ()O :lA:r ... 4~:~ 
~:l~':~r::' :lO .. OO :1.0 .. 00 ~~()O .. O()

• 32 **·-16 INVALID SAMPLE C:OUN'r = QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
:"5~:) **.--:1.'7 () .. :I.() 409 .. ~J ~:lH 0 .. ()O ().,OO 0 .. 00 0.00 22.********* 

85 29.20 

:1.I.IC l~O .. 00 f.H) h ()() :1. O() « ()() 


::l~:~F:' :1.0 .. 00 :1.() .. ()O ;.W() II 00

33 **-17 INVALID SAMPL.E COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
~:)4 **·-:I.B 0 .. :1. ~.\ 4HL, ~.\ 3H 0 .. 00 () .. ()() () .. ()() 	 0.00 3'" "*********30.072~5 

:1.1.41.:: clH6'7 6 .. 1,,'7 ~WO« O() 
::;:;:~I::t ~:~() .. O() ~:~() .. O() 1. :L ~.~ .. 4'7

34 **-18 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
:':) !.:.\ **....;1. 0 .. :1.0 ::;'k'A .. ;.:~ ~:)H :I.() .. OO :1. () .. ()() :;;~()() .. 00 	 0.00 36.********* 

66 	 :30.91 

:IAC :1.0 .. ()() H) .. ()O ;'~()O .. ()O 

~:)::':!I::' :1.() .. 00 :l.O .. OO 200 .. 00


35 **-1 INVALID f3AMF'LE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
::;,)6 **.... ::;:~ () .. :1.0 4::;:~9 .. :I. :':,)H 0 .. 00 (). ()() 0 .. ()() 	 0.00 95.********* 

69 3:1..68 
:I.I.~C ~:~:I.() .. 00 :;;~j,OuOO 4::5 .. 64 
~)21::' :I.()..OO :1. () u ()() ;;WO .. ()O

36 **-2 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
() tt~;)'? **..<5 ~9:)5 48<;> .. ;:~ ::')1"1 B .. ~r? B.. :;'/ :I.:I.~' .. 4'7 	 0.00 100.********* 

00 :33" 4~~; 


14C :1. <y():;~ .. Btl :1. <y()~:~ .. Elf.! '7 .. n.\ 

:~)~~F:' ~W .. O() ;;:!() .. () () '7 ~.i .. ~:\9


37 **-3 INVALID SAMPLE COUI\IT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM

• 

http:INVAL.ID


• 


• 

P('iGE:: t4 

SAM POS TIME H# 


EX ELAPSED 

1\10 MIN 


'Y. TIIYlE 


~:n:~ **...-4 0 .. :l() ~:~60" () 

63 
 :34.17 

38 **-4 INVALID SAMPLE.1 ~39 0 .. :1.0 ~)?::> .. 0**.... t:\34.93 

39 **-5 INVALID SAMPLE 
4() **....6 O"j,O ~)l)(!) it 5 


85 ~)5. 65 


ISO RAW 

~:SH 

:l.4C 
::S~':~Ft 

COUNT. 
~5H 

:IAC 
:)~~f:' 

COUNT: 
:.':)1-" 

CF'M CORRECTED 'Y.ERROR 

CPM 

O.,()() Ou()() o.. ()() 

0 .. 00 O.. ()() 0 .. 00 

:1.0 .. 00 :I.() .. O() ZOO .. O() 


QUENCH TOO HIGH FOF< 

() .. 00 O.. O() 0 .. 00 


~':)O"OO ~:)(). 00 11. ~.\ .. l.r7 
O.. ()() () .. O() 0 .. 00 

QUENCH TOO HIGH FOR 
:LO .. ()() :l.O .. ()() ~:~()() .. 00 

~,~,"A -I , .... '" A ......" "" I''''' 

DPM EFF-l LUM 

0.00 95.********* 

ACCURATE AUTO DPM 
() • 1)1) 99.********* 

ACCURATE AUTO DF'M 
0.00 44.********* 



:':)~~I::* 0 .. 00 o.. O() 0,,00 
40 **-6 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
4:1. **..../' ()" :1.0 ~:>(;>~:~ u ~:~ ~:H'I :1.0 .. 00 :1. () .. O() ~W() .. ()O 0.00 70.********* 

57 36 .. :;:;8 

:1.l.iG '?O .. OO S)()" 00 66 .. 6'7 

~':):;:~F:' 0 .. ()O 0 .. O() ()" 00 


.41 **···7 INVALID SAMPLE COUNT: QUENCH TCla HIGH FOR ACCURATE AUTO DF'M 
4;;:~ **....m 0 .. :1.0 I.W~,:) .. ~:~ :::)H () .. O() 0" ()() 0 .. 00 O.!)O :39 ..********* 71 3'7.12 


:I.I.'C ~'.i() .. 00 ~.\(> .. 00 89 .. f,1t.~ 


:~:) ~.:~ F:' :1. () .. ()() :l.O .. O() ~~O() .. O() 


42 **-9 INW~L.ID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 
4:::') **·..·9 () .. :1. ~.\ '+:';') :1. ~.\ ~5H 0 .. 00 o .. ()() O.. ()() ********* 0.00 100.II 

00 38.01 

:L(~C :;;~() .. ()() ~::o .. ()() :I. :L~i .. 4·7 

3~::P 6 .. 6'" (!),,6'7 ::~OO .. O() 


43 **--9 INVALID SAIYIPL.E COUNT: QIJENCH TOO HIGH FOR ACCURATE AUTO DPM 
44 **.... :!.() () .. ;1. ~'.i 1.+ I.! ~::f It ~.:) ~5H () .. O() O .. ()() () .. ()() 0.00 96.********* 88 38.93 


:1.4C ::.;~·5 « :;') ::> ~·~~·5 .. ~:)3 E~9 .. 44 

~':~) ~.:~ I::· ~~() .. O() ;;:~O"OO :1.:1.~'.i .. 47 


44 **-10 INVALID SAMPLE COUNT: QUENCH TOO HIGH FOR ACCURATE AUTO DPM 

• 

• 

http:INW~L.ID


• 


• 

Pr'cltoc:nl *r.:: :I. 

Ti me::::: :1,.00 

Radionuelide: H3 

Region A: LL-UL

REHaicm B: LL'··UL."'" 

Re~li cm Cn L...L-·UL=:;: 

QIP :::: SIS 


PIll Stl: TIME 

• 
WAHNING: NOT 

"' :I. 1." 0(1..,~ 

. "'1::. '" ..:::. :L . 0(1 
:;~ ~:; 1.00 

28 AUG 02 

.0··' 1£!..6 Bkq::::: 
~2 p (1·.... :LB. e, Eil<;g:= 

" 0·-, .0 E.ikg:::::. 

CPMA/K CPMB/K 
NORI"IAL r ZF:::D 

1.6.00 11.00 
66779.0 40428.0 
47492.0 44434.0 

12~59 

.00 Af~;2 ("" ~ 
.':1 l, !;;J flit" :=: .. 00 Di v (10 :::::1 .. 00 Lc:r"::: 0 

.00 %2 13i gm..~::;: .00 D:i v 0<) ::::: 1 • 00 Ley"::::: (I 

.00 

SIS Fl.AG 

16.509 
9.555 

31.047 



• 


• 

Protocol #= 1 28 AUG 02 
Time = 1.00 
Radicnuclide~ H3 
Region An LL-UL= .0- 18.6 Bkg= 
Region B: LL~JL= 2.0- 18.6 Bkg= 
Region C: LL-UL= .0- 0 Bkg=0 

QIP - SIS 

• 
PIn S# TIME CPMA/K CPMB/K 

WARNING. NOT NORMALIZED 
2 1 1.00 13.00 7.00 
~ ~ 
~ 1.00 66448.0 40241.0~ 

2 3 1.00 47447.0 44402.0 

13:06 

n.00 %2 Sigma- 00 Dlv(K)=l .00 Lcr= 0 
.00 %2 Sigma- .00 Div(K)=1.00 Lcr- 0 
.00 

SIS FLAG 

11.482 
9.539 

31.103 

http:Div(K)=1.00
http:Sigma-.00


• 


• 

Protocol #~ 1 28 AUG 02 
Time - 1.00 

Radionuclide: H3 

Region A: LL-UL= » 0- 18. 6 Bkg= 

Region B= LL-UL= ,,\

L. 0- 18. 6 Bkg= 

Region C: LL-UL= .0- .0 Bkg= 

QIP - BIB 


• 
PID 8# TIME CPMA/K CPMB/K 

WARNING: NOT NORMALIZED 
2 1 1.C~ 15.00 12.00 
2 1.00 66951.0 40530.0 
2 3 1.00 47467.0 44441.0 

13:13 

.00 %2 8igma= 00 [)i v (K)=l .00 Lcr- 0 

.00 %2 Sigma= .00 Div (K) =1 .00 Lcr= 0 

.00 

n 

SIS FLAG 

16.585 
9.548 

31.026 



• 


• 

Protocol #: 1 "28 AUG 02 
Time = 1.00 
Radionuclide= H3 
Region A~ LL-UL= .0- 18.6 Bkg= 
Region Bg LL-UL= 2.0- 18.6 Bkg~ 

Regicm c~ LL-UL= .0- .0 Bkg= 
QIP - 818 

• 
PID S# TIME CPMA/K CPMB/K 

WARNING= NOT NORMALIZED 
1 1.00 22.00 8.00 

2 2 1.00 66377.0 40410.0 
3 1.00 47640.0 44586.0 

13g20 

.00 %2 Sigma= .00 Div(K)=1.00 Lcr~ 0 

.00 %2 Bigma= .00 Div(K)=1.00 Lcr= 0 

.00 

SIS FLAG 

9.046 
9.582 

30.958 

http:Div(K)=1.00
http:Div(K)=1.00
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Waste Room Survey Report 

Report Date: February 15,2011 
Facility: Dock Area Radioactive Waste Room; Research Building, 9115 Hague Road, Indianapolis, 
IN 

Report Prepared for: 

Roche Diagnostics 
Safety, Environment and Health (SHE) Office 
9115 Hague Road 
Indianapolis, IN 46250-0457 

Room Description: 

• The Radioactive Waste Room is a small (approximately 6 X 7 foot) unnumbered room with a secure door 
located in the basement dock area of the main research building at Roche Diagnostics' Hague Road campus 
in Indianapolis, Indiana. It currently is empty ofany radioactive materials. It previously held research 
radioactive waste for both decay-in-storage, as well as commercial disposal. Based on records ofprior use, 
the waste materials stored in the room from radionuclide activities in the building included Iodine~125, 
Phosphorus-32, Sulfur·35, as well as occasional use ofHydrogen-3 (tritium). There has been only occasional 
storage in the room over the past several years. It has a concrete floor, sheetrock walls, and solid core wood 
door. There is ductwork in the ceiling, but no outside exhaust. 

Task Summary: 

A survey ofthe room on 2/14/11 consisted of a complete external surface radiation surveys of a sample ofall 
accessible floor and wall surfaces, door handles, shielding containers and stands, and waste cans This was 
accomplished using a survey meter sensitive to significant concentrations oflow to high-energy beta and 
gamma-emitting radionuclides. 

Representative wide area "wipe" surveys for removable low-energy beta-emitter contamination (e.g. H-3) on 
surfaces were also performed. 

Standards Guidance: 

• AU areas were surveyed for release using as guidance the provisions of the following: 
o 	 Nuclear Regulatory Commission's Title 10 Code of Federal Regulations, Part 20, Standards 

for Protection Against Radiation, and 

RADIATION PHYSICS CONSULTING• 1022 WARWICK ROAD INDIANAPOLIS, IN 48220·1061 
(317) 2111·0193 

PAGER (317) 310·4327 CELL (317) 902·&868 
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o 	 Consolidated Guidance About Materials Licenses: Program-Specific Guidance About 
Academic, Research and Development, and Other Licenses ofLimited Scope Including Gas 
Chromatographs and X-Ray Fluorescence Analyzers (NUREG-1556, Volume 7) 

• , 	 External Survey Results 'I , 	 , . 

1. 	 We surveyed all surface areas in the Waste Room with a Contamat® Model FHTI11M, surface 
contamination monitor. This monitor detects and quantifies the radiation from all commonly-used 
beta-gamma emitting radionuclides used in research, except for hydrogen-3 (tritium). 

2. 	 All areas were less than twice the background count rate of 18 counts per second per 150 square 
centimeters ofsurface, denoting negligible activity present 

, ' 	 Contamination Survey Results, ' 
• , ~ ,I 	 , 

We analyzed the room's area wipe surveys in a Beckman® LS-6500 liquid scintillation counter, using three 
regions ofinterest. covering the energies ofall common research radionuclides. Following are the results: 

. .,> .. ' Net CountsIMinute in Listed Region 
LClca~ion .......... 
No. . , 

H-3 C-l41 S-35 P-32 

. Background 74 27 25 
Inside Door 
'Hindle" " ' •. ' 

35 27 -7 

Q;t:ttside " 
Door 
Hartdle ,." 

29 22 -1 

InSide Gray.- . . 

Bin." 
42 32 -7 

North Wall 11 26 0 
.outSide. 
Gray Bin 

82 75 3 

Floof(west) 1523 1547 -12 
Floor (east) . 1093 908 -3 
Fiberboard· ... . ., 
Drums 

48 39 -6 

Lucit~@ 

beta shields 
252 204 -8 

Samples 6 and 7 displayed count rates of 
1523 and 1093, respectively. However, 
this is below the dpm screening value for 
building surface contamination as listed 
in NUREG-1556, Volume 7. 

ConclusionsIRecommendations: 

The Waste Room is free of 
contamination. This room is 
available for unrestricted access. 

Thomas A. Schumacher, MS, CHP 
Certified Health Physicist 

Attachments: 
• 	 Room Survey Diagram 
• 	 Wipe Test Results 
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SAM POS Htl ,.._ .. __.;;£.l:L_~"_.___....1_:4_(',::___ .___"" .."__..~? F:.__ LUMEX ELAPSED 

NO CF'I'I Y.ERROR CP1~ ~!ERROR CF'I1 ~!ERROR i: TIME 

27.00 :;ltL ~j? 25.00 40 .. 00 65 .. l~~·91 **-1 1.00 285.7 74.00 
31-1 74.0() GOEF. OF VAR: 0,000I Bhnk Average CF'M 

11.1C ~~7.00 COEF. OF VAR= 0.009 
Blank AVlrage CPM 

'Bac.~ Bhnk Averaq~ CF'M 
32F' ~~5.00 COEF. OF VAR= 0.000 

t .*~',,~.;:r 1.00 ~~O l ~ 4 35.00 "(17 " :)0 27.00 {:I:'~" 6? --7.00 1.• r::: +0:) 79.71 3 <. L4 
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".~6 .:;('-{\-8 j .00 ,,\./ 1523.00 ;1.3"7 1547.00 'j,17 -12.00 l.E+06 98.6B 1.1.59 -, "})'>~ t:'\.'icii-9 1,00 J.!,.I ! 1093.00 6.45 90a.00 CI. ~~3 -3.00 1.E·re,/' 97.82 13.39 
"1c, 
" 

**-1.0 1.00 317, 
\'! 

::j 49.00 :.is .. 3:"1 39.00 4'i' ,4:1 -0.00 1.E+06 72.5{:' 1. '~" O!". 
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7022 Warwick Road 4!l Indianapolis, IN 46220·1051 
~Radiation Physics 	 (317) 251.0193 

Pager (317) 310-4327 
Cell (317) 902·9868 Consulting radphysics@msn.com 

Building Decommissioning Survey and Report 

Report Date: October 7, 2011 
Facility: Building D, 9115 Hague Road, Indianapolis, IN 

Report Prepared for: 

Roche Diagnostics Corporation 

Safety, Health and Environmental Office 


9115 Hague Road PO Box 50457 

Indianapolis, IN 46250-0457 


Building and Room Descriptions: 

Building D was the historic center ofresearch operations at the Roche Diagnostics Hague Road campus in 
Indianapolis, Indiana. There were several rooms identified in a historic site assessment survey as having 
active byproduct materials during the course of licensed activities. Reliable architectural drawings with 
former room layouts were compared with current drawings, and the current locations were identified One 
was on the ground floor, and the remaining ones were on the second floor. Although there has been extensive 
remodeling ofthe involved laboratory areas, many of the original research bench tops, sinks and hoods 
remain in their original locations. The tile floors ofthe laboratories have been replaced during renovations. 
The rooms have been in some cases combined, and all have been renumbered. The following rooms were 
identified in historic license documents, and cross·referenced with their corresponding new lab numbers: 

Old Lab Number New Lab Number 
203 211 
204/205 210 
205 210 
224 216 
121 	 108 

Based on use records, principal procedures in the labs 
were carried out with such short-lived radionuclides as 
P-32 and 1-125, but activities in the laboratories may 
have included the long-lived nuclides ofCarbon-14 and 
Hydrogen-3 (tritium). 

No current freezers or refrigerators were identified as 
being in use during the period ofradionuclide use. 

Task Summary: 

Surveys were undertaken on 9/28111 to find any residual contamination in each room from Carbon-14 and 
Hydrogen-3 (tritium). Surveys consisted of: 

• RADIATION PHYSICS CONSULTING 
7022 WARWICK ROAO INDIANAPOLIS, IN 46220-1051 

(317) 251-0193 
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• 	 Complete, direct external surface radiation surveys ofall surfaces ofbench tops, hoods, and sinks. 
This was accomplished using a Thenno Eberline® Model Contamat FHT111M (sin 03983, 
calibration date 8117/2011) proportional counter. This dedicated wide-area (200 square centimeter) 
surface survey meter is sensitive to significant concentrations of low to high-energy beta and 
gamma-emitting radionuclides. 

• 	 Representative wide-area ''wipe'' surveys for removable contamination on surfaces, floors, and sink 
interiors. These were counted by liquid scintillation analysis at counting efficiencies for H-3 and C
14 of 57% and 95%, respectively. 

• 	 Samples ofsink traps using absorbent material, also counted by liquid scintillation analysis. 

Standards Guidance: 

• 	 All areas were surveyed and decontaminated for release using as guidance the provisions in the 
Nuclear Regulatory Commission's Title 10 Code of Federal Regulations, Part 20, Standards for 
Protection Against Radiation. 

• 	 All guidance regarding release ofmaterials or surfaces for unrestricted use follow the derived 
concentration guidance levels (DCGL values) as published in the Multi-Agency Radiation Surveys 
and Site Investigation Manual (MARSSIM). 

External Survey Results 

1. 	 We surveyed all surface areas in the indicated rooms with the surface contamination monitor, using a 
sampling rate ofone meter face-width per 2 seconds. This monitor detects and quantifies the 
radiation from all commonly-used beta-gamma emitting radionuclides used in research, except for 
hydrogen-3 (tritium). 

2. 	 All areas were less than twice the background count rate of 15 counts per second per 100 
square centimeters of surface. 

Removable Contamination Survey Results 

We analyzed the wipe samples from the rooms' wide area (500 square centimeter) removable contamination 
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surveys in a Beckman® LS-6500 liquid scintillation counter. Three regions of interest we used, covering the 
energies ofall common research radionuclides, including H-3 and C-14. Attached are the diagrams ofthe 
test locations and the results. All surfaces and areas surveyed produced less than 250 disintegrations per 
minute per sample. 

ConclusionslRecommendations: 

1) 	 The laboratory rooms, hoods and sinks are free of contamination and releasable for 
unrestricted use. 

References: 

a) 	 United States Department of Defense, United States Department ofEnergy, United States 
Environmental Protection Agency, and United States Nuclear Regulatory Commission; Multi
Agency Radiation Surveys and Site Investigation Manual (MARSSIM); 1998 

b) Title 10, Code ofFederal Regulations 


c) 410 Indiana Administrative Code Part 5, the Indiana Rule for Radiation Control 


d) The Health Physics and Radiological Health Handbook, Scinta, Inc., 1992 


Thomas A. Schumacher, MS, CHP 
Certified Health Physicist 
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"::(';'E:"r 'T·J·trlr~ " 
f\&:.....")... ,.I-n:_ II :1..00 
. ·"fA CALC ~ cn'l Htt r. YE:S) ~WIPlE F<:EF'f.:An~= 1 PFaNTEF~ • ':: STl)~:;fJLt-IT r~....ANI< :: YES Iett : I'K) R\:1::'l.ICATES 1 F\'l:r..~~;)2 : OFF 

TWO PI-IASI:: 1\10 r-:U;lC :YES CYQ..E E'EPEt.TS: :1. 
SCJ:lfTTLJ..AT()7~:: LIQUID UJMEX: t-IO LOW SAJ'1F1_.E FEJ: 50 
LJ)W LJ::va :: t-() HALF" LIFE C(JI-\'RECTlCJ'1 DAlE: none 

lSOTCf'E 1:: :::)1--1 %ET-.:R(H: 2..00 . FACTOR:i ..OOOO BKG. SUB: o 
IstrrOF'E '2: 14C %EJ<F({)::: :: 2 .. 00 FACT{JR:l ..0000 BKG. Slj£f:: o 
rSOTCf'E .3:: 32P .7.ERRClI~ :: 2 .. 00 FACTCH:: 1.0000 BKG. SUB: o 

SAM POS TIME HI 3H 14C 32P . LUMEX:ELAP.S~D 
NO MIN CPM ~E~ROR CPM . 7.ERROR . CPI'I 7.ERROR X . TIME 

Bl **-1 O.lS 320.8 
-a. tk ' COUNT TERMINATED: 

0.00 
COUNT 

~.OQ 
RATE TOO 

20.00.115.47 
LOW 

0.00 0.00 68 .. 69 0..69 

~a . 1~'~~ . Blank Average CPM for 3H 0.00 COEf. ~F VAR, .0.00.0. 
Blank Average CPM f·ar 14C 20.00COEF. OF VAR: 0.0.00. 
Blank. Average CPM for 32P 0.00 CO~F. OF VAR: 0..000. 

1 **-~ 1.00 337.b 41.00 31.23 30.00 90.27 13.00 55r47 71.Sa : 2 .• 38 
2 **-4 1.00 340.5 40.00 31.62 43 .. 00 65.17 7.0075.5976.·54, 4.•14 
MIS.SING SAMPLE 
il **-:6 0.50 327.9 12.00 81.65 2.00 1331.7 6.00 115.47 61 •.97 . 5.39 

• 
COUNT TERMINATED: COUNT.RATE TOOe LOW 

5 U-7 0.15 322.8 13.33 141.42 0.00 1..E+06 0.00. 0.0.0. 79.43' . 6.26 
CO~INT TERMINATEDI COUNT RATE TOO LOW 

0.55 322.2 16.36 66.67 -5.45 1..E+06 12.73 . 75.59' 41 •. 25 ' . 1.;52 
COVNT TEf<MINATED: COUNT RATE 100 LOW 

0.15 323.3 20.00 1~5.47 -13.33 1.E+06 0.00 0..00. 10.0..0.0 . 8.40. 
COUNT TERMINATED: COUNT RAT~ TOO LOW 

8 **-10 0.25 324.4 16.00 100.00 B.OO 391.58 4.00 200..00, 59.17 , 
. COUNT TERMINATED: COtiNT RATE TOO LOW 

V **~11 1.00 327.2 22.00 42.64 7.00 361j78 . ~hOO 70..71 43.:66 11.0.3 
10 **-12 1.00 331.7 74.0~ 23.25 75.00 40~30 12.• 00 57.74 78.18, '12.84 
11**-13 1.00 32.6.5 23.0Q 41.70 12.00 214.30 7.00. 75.59 68.89! 14.50. 
12 '*~14 1.00 324.5 68.00 24.25 110.00 29.50 42.00 30.86 S.22' 16 • .1 5 
13 **-15 0~15 321.8 13.33 141.42 -6.'7 1~E+06 0.0.0. O.bO· 84.90 1,6.• 91 

CpUNT TERMINATED: COUNT RATE TOO LOW . 
14 _'-16 0.15 318.1 6.67 200.00 -20.00 0.00 20..00 115.47 59.47 17.69 

COUNT TERMINATED: COUNT RATE TOO LOW 
15 **-17 0.45 340.0 6.67 11!.47 6.67 416.33 13.33 a1.65 41.98, 18.89 

COUNT TERMINATED: COUNT. RATE TOO LOW. 
16 U-18 0.15 338.7 .0.00 0.00 -6.67 l.E+06 0..00 0.00 10.0..00. .. '19.65 

COUNT TERMINATED: COUNT RATE TOO LOW 
MISSING SAMPLE ' 

1.8 **-2 1.00 343 •.925.00 40.00 27.00 99 •.47 12.0Q 5,7.74 70.59' 21.55 
r·~~~MISe ING",,"$A.MF!LE.,~,L...·e·-·~' ..·"~".·w.".· ... _ ................ ~.. . ..__........... " ...... " ........................... ,-... ~.......-,~...... , ~.-;- " •.'~.r.~.."--. ......,..-,~~.•~.,_....-_....., 

• 	 20*'-41.00369.3 IB.OO 47.14 61.00'48.00. 9·~·00·70.71· 85.'94. 23~25 
, 	 21 **-5 1.00 358.313.00 55.4.7 37.00 74.57 10.00 . 63.25 89.12 ~ 24 .• 91 

22 **-6 1.0.0 357.7 22.00 42.64 38.00 n ... S04.<OO 100..00 79.49 26.59 
23 **-7 1.00 337.6· lB.OO 47.l4 6.00 420.76 11.00 .60.30 64.91. ~8.24 
24 **-.8 . 0.15 .339.2 6.67 200.0.0. 13.33 282.84 0.00 0.00 10.0..00.:;' . 29~14 

~." COUNT T~RMINATED:COUNT RATE TOO LOW 1 • 
i 25 **-9 1.00 ~69.1 14.0.0. 53.45 29.00 93.12 9.0.0. 70.71 94.30. . 30..91 
i 26 **-10. . 1.00 358.1 19.00 '47.14 3~.Oo. 72.80. 11.0.0. 60.30. 77.09,':,32.59 

27 **-11 1.00 357.4 16.00. 50.0.0 52.00 55.11 13.00 55.47 75.95~~4~28 
.28 **-12 1.00 345.8 18.00 47.14 43.00 65.17 11~00 60.30. 66.72. 35~94 

http:10.0..00
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pAGE: 2 
SAM POS TIME Htt 3H 14C, iJ~ LUMEX E~APSE1) 
NOI'IIN CPM ".£RRQR CPM-XERROR CPM "ERROR " TlI!JE 

·9 **-13 1.00 347.6 25.00 40.00 36.00 76.44 8.'00, 70.71 89.20 37.66 
: 	 30 **-14 1.00 353.4 ' 24.00 40.82 54.00 53.33 7.00, 75.59 73.87 ,39.33 

3'1 **-15 1.00 357.4 20.00 44.72 51.0056.06 12.00, 57.74 86.42 41.0,3 
32 *'~16 1.00 366.9 28.00 37.80 73.00 '41.22 18.00 47.14 80.61, 42~72 
33 *.-17 1.00 355.5 33.00 34.82 46.00 61. 38 10.00 63.25 75 ~.84· 44A2 
34 t'-18 1.00 364.7 30.00, 36.51 68.00 43.76 8.00 70.71 75.13, 46~10 
35 **-1 1.00 33Q.6 15.00 51.64 9.00 283.13 7.00, 15.59 90.70 4'7.88 
(fUSSING :SAMPLE 

,;
37 **-3 1.00 350.4 13.00 55.47 19.00 138.19 17.00 48.51 59.14, ' 4~~65 

MISSING S,AMPLE , 
39**-5, 1,00 346.7 95.00 20.52 ,139.00 24.60 11.00 60.30 86.87, 51.38 
40, **-6 1.00 349.8 47.00 29.17 109.00 29.72 11.00 60.30 100.'00: ' S3.g1 
41,**'-:7 
42 **-8 

1.00 352.7 
l~OO 365.1 

71.00 
51.00 

23.74 
28.01 

149.00 
156.00 

23.34 
22.55 

8",00. 
13.00 

70.71 
55.47 

B5.;lp~ , 
91.73 

54.93 
5Q.65 

43 U-:t L 00 350.4 58.00 26~26 85.00 36.32 ' 8.00 70.71 85.59 ,; 58'.35 
44 U-l.O 1.00 353.1 55.00 26.97 94.00 33.46 10.00, 63.25 83.63 6d.05 
45 **-11 1.00 339.4 ' 75.00 23.09 80.00 38.19, ,13.0Q' ~5.47 75.,98 61.$6 
46 *.-12 
47**-13 

1.00 338.1 
1.00 342.5 

63.00 
92.00 

25.20 
20.85 

54.00 
137.00 

53.33. 
24.B7 

13.00 
6~00 

55.47 
81.65 

93.53 
87.:07' 

63.56 
" , 

65.1IO 
48 **-14 LOO 349.9 102.00 19.80 136.00 25.01 11.-00 60.30 100.00 67.:13 
49 **-15 1.00 3,55.0 64.00 25.00 138.00 24.74 7.00." 75.59 87.181' , 68.135 
59 *.-16 
51 "-17 

1.00 354.8 
1.00 358.0 

62.00 
115.00 

25,.40 
18.65 

130.00 
228.00 

25.90 
17.13 

15-.00 
12.00 

51.64 100.00 '. 
57.74 85.82' , 

70.57 
72.43 

52 **-18 1.00 366.6 , 69.00 24.08 216.'00 17.79 8.00 70.71 B2.,27 74.16 
53 **~11.00 360.6 81.00 22.~2- 237.0'0 16 .. 67 13.00 55.47 91.18 76.00 

MISSING SAI'IPL£ , 
.'.55 ,**.-3 
, 5'6 **-'4 

1.00' 3S,lJ.l 
1.00,337.3 

56.00 
75.00 

26.73 139.00 
23.0987.00 

24.60 
35.6,4 

6.00 .81.65 
11000 ,60.30 

91.65'77,.82 
88.28,79~56 

57 U""5 1.00 344.3 89.00 21.20 95.00 33.1,8 13.00, 55.47 100.00;" 81.27 
~,~_~~~-:~,,_ 1.00 343.3 88.00 21.32 117.00 28'.11 9.00 '6'6.67 89.23' 83.11 

\' '12' **';'1-;::oo~i42~9:-------:~:421.E;;;~6-~""~'--~::8:08 i:E+oir';-'--~--~6:i2~lA8:t:rj;:6i."Ei4'~-'" 2f.-(f6--'--~, 
13 **-21.00341.4 2.58 468:.49 -16.08 l.E+Oh: ',i~92,"4B3.9z' 73.33 22.57 ; 

~ 14 **-3 1.00 343.3 10.58 126.23 9.92 179.6. 1.92 483.92 69.19 24.17 
15 **-4 1.00 341.~ 9.58 137.83 12i92 140.50 -O.OB1~E+O~ 61.77 25~75 
16**-5 1.00 341.3 ~4.42 I.E+06 -20.081.E+06 1 3.92247.58 58.49 27~34 
17 **-6 1.00 345.9 15.58 90.40 16.92 109.86' -2.0S 1~E+06 74~70 28~'2 
18 **-7 1.00342.5 14,.58 95.63 3.92437.31 -4.08LE+Ob80.bB 30 •.52 
19 **--8 1.00 345.8 28.58 55.37 55.92 40.04 -4.08 l,~E+06 71.,74 32.12 
20 **-9 1.00 346.3 9.58 137.~3 18.92 99.37 -0.081.E+06 81.18: 33.73 
21 **":10 1.0Q~346.3. 21'.58 69 .• 11 26.92 72,'93 -4.Q8' 1.E+06 711.'26;, 55'~3,1 ',: 
22 **-11 1.00 '339.4 -12.42 1.E+06 -27.081.E+06 -3.08 I.E+06 54.:65: ,36.89 
23 **-121.00 346.2 11.58 116.62 -1~08 LE+06; ,,2.92 325.31 76.4,0: 38.47 
24 **-1 1.00,343.8 19.58 74.78 20.92 90.88 ,0.92 9B8.03 79.,39' '40:.20 
25 **-2 1.00 347.7 35.58 46.90 ~8.92 38.46 -0.08 1~£+06 85~40 4fw80 
26 **-3 1.,00 343.8 -1.42 1.E+06 -11.08 1.H06 -5.08 1.£+0668.30 43.39 : 
27 **-4 1.00 344.5 2.58 468.49 -4.08 1.E+06, :~().08 1.E+0666.07' '44.97 ' i 

r~-;g8:, **=,~-:-L,~JL,O=,,~97.~.,~ll•.,5B__ I, !{v.-l~,2_,_",__"~6.. 9.2_,,~,9.,.~_, ___._":::_6,,,.;Oa_1.,"iLE,t.O,6-;-,--6~, ..-2::;\,""_~"-:-' A,lI,._~,6"_'!_'-"~-'-----l' 
I, 	 _29 **6 1.• 00 345.0', - '; 9.,51!1-- 1c,)7.."83,, "",:,,2 •.08 ,1..£+06, ;-:4.•;O~1·.E+06; 73:;;/26,' ,.118,,15 ' 

, MISSING SAMPLE 	 ' ",., " ' ,', '; '., ;. , ", , • I, 
I 38**-3 1.00344.8 3S.Sa 46.90 43.92 48.48 ,..12.08 LE+Oll 89.16 50.17 i 

39 **-4 1.00 388.3 -20.42 1.E+06 20.92 90.88 ~4.08 1~~+06 81.0151.85 
, 40 **-5 1.00 357.4 -12.42 1.E+06, ""10'.08 1.E+06 -B.08'1.E+06 h.,a?" ,53-.6,~ I! MISSING SAMPLE 	 ' 
:.42**':'76. is 325.2 -:U .42 0.0'0 -50.75 I.E+06 -U.42 l.E+Ob 100.'00:.', 54.~4 
! ,COUNT TERMINATED: COUNT -RATE TOO LOW I 
: 	 4,3**~8 1.00 323.9 -~9.42 1.E+06 . -44.08 1.E+06 '75.08.1.E+06 47.80', ',56.19 

44 **-9 0.15 332.0 -31.42 0.00 ~37.42 1.E+06 -18.08 0.00 99.02 ,; 57;07 -I 

I 

http:81.0151.85
http:1.E+0666.07
http:1.�+0668.30
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http:3.92437.31
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,SAM POS TIME wt 3H ::Ie4e ;$2P L.·UI'IEX, EL.APSED 


NO !'lIN CPM XERROR CPM XERROR CPI'IXERROR ' .~' '. TI~E 


COUNT TERI'lINATED: COUNTRAIE TOO LOW
• 45 **-10 0.15 327.9 -18.0e I.E+06 -30.75 I.E+06 -18.08 0.00 78~26 ",.57.88c 

COUNT TERMINATED: ,COUNT RATE TOO LOW 

46, **-11 0~40 327.6 -23.9~ I.E+06-44.08 1.E+06 ·'.58 hE+06. " 72.67 58.• 90 


COUNT TERMINATED:, COUNT RATE TOO LOW ! 
\ , 


47 **-12 1.00 334.7 10.58 126.23 -22.08 l.E+06 ..10.09 '1 • .E+06 80.95 . 60'.68 

..48 **-13 O~15 330.0 -18.08 1.£+06 -30.75 I.E+06 -18.0e :0.00 86.56 61,.48 

COUNT TERI'II.NATED: COUNT RATE TOO LOW 
il9 U-14 1.00 335.6 -8.42 1.£+06 -26.08 1.E+06 -4.09 1.E+06 72.21 63.15 
~o **-15 t.OO 32~.4 -4.42 1.E+06 -49.08 1.E+06 -7 ..08 1.E+06 66.08 . 64.!31 
51 **-16 1.00 324.7 -12.42 1.E+06 -39.08 1 •.E+'Q6 .,.8~08 1:E+06 :;8.70 66.48 
52 **~17 1.00 331.5 -9.42 1.E+06 -31.081.E+06 -10.08 1.E+06 56.'87: : 68.15 I 

I 
S3 **-18 0.15 332.2 -.31.42 0.00-57.42 1.E+06 -4.75' 1.£+06 1.00.00 68.93 


COUNT TERMINATED: COUNT RATE TOO LOW 

54 **~1 1.00 333.8 -10.42 I.E+06 -18~08 1.E+06. ...7.08 1 • .E+06 53.'87 70.70 
 I 

I55 *.-2 0~15 324.2 -31.42 0.00 -50.75 I.E+06 -11.42 1.E+06 100•.00' n:.46 ! 
COUNT TERMINA·IE.J) : COUNT RATE TOO LOW' . ; 

. 56 **-3 1.00.327.7 -:0.42 1.E+06 -38.0a 1.E,+06 "';15.08·1.£+06 79.7'6: '~ 73.?6 
i57 **-4 0.55 326.• 1 ..11.42 1.E+06-45.,90 1.E+06 -10.81 f.E+06 76.'29 74.44 j

I 

COUNT TERMINATED: COUNt RATE TOO LOW 
, .,58 **-5 0.35 322.8 "25.70 1.E+06 -41.23 1.E+06 -6.65 1,.E+06 80.92 . 75.44' I 

COUNT TERMINATED: .COUNT RATE TOO LOW I 
59 **-6 0.15 333.1 -18~08 1.E+06 -4~.08 1.~+06 -11:1;.08 •.0.00 100.'00 

.. 
76.. 23 

COUNT TERMlNATED:'COUNT RATE TOO LOW I 
60 **...7 1.00 334.4 -13.42 1.E+06..,.33.08 1.E:+06 -4.08. 1o.E+06 71.'95 77.90 
61 **-8 1.00 328.1 !).58 225.47 -38.08 l.E:+06 -5.08 1.E+06 51.04'! 79.65 , 

I 
!'. 
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~Q-BD3 
WASTE~ST ~ 

CCIRT~AlG WASTE DfiICIIP l1OIII fCI.*I'IftIA11CfiIJ pAGE::t OF-:bAGElS} 

DISPOSAL CONfAlNER DeSCRIP110N WASTe DESCRIPTlOM FOR EACH Wl\STE 1YPEIN CONTAINER ...-
!T ~ .....- ..- ~DESCJIIIPTlCN ,.._-,-

~---
0IIiIIft>l_-- - ....... ftIII' ...- 0&_ -- - ~---"'c.-.-
_..-- -- .- ...,.... - ~ -- ..-a._. ..~ r--.._...........-.r - ..-- --1-- - -- --- IHU__ - ---- ---l1li .....- "".1_- - ..._u tIIGI -""'''':111 -~ 

0.21 41.3 .( 001)5" 
4,,..., <1&1.., 39 0.21 lOONoac Oxide/NA NA Col.t l.ISE~2 NA 

• iblc . ltequin::d -- Q).S1 3_70E~1. 
. TmsIt ....B:l... - U!E-tm.- - I-1:l5 U!E~- -~-- P-32 1.4IE+Dl 

--- - -~ - r- P-33 1.-40Ei1») 
- I-- -- S-35 1.15£-+02 

r--

-- -.- - -- - TOTAL: 1.33E-+03 
..... 

- ....... - ~ -
- - r--

0.21 :SU ~ODOS" <3.,...7 <1.6'l'..s 39 0.21 - --llll/\'W...... ~/NA NA 0.14 USE+02 NA. 
~Klibll Q).S'1 3_1CJE~1 -..... 

Trull B-3 l.sEFI!-- .......... -~ 1-l2.S 1.15£+02 
-Poll --+ME+Ol 

-tI/IItIIt - .. 

-.... - - p.]] 7.408+01 

.... S-3S - 1.I5B+02 - U-23. 1.S2E-Ol ('.I.\IIo4l~ 
mTAk.. 2.33E+OJ- I--

-
-- --. 

0.11 44.9 
<D.eof 

<3....7 <Lftt., 19 0.2) 
_:tale 

Oxidc/NA NA X-3 - UE+G2 NA 
~"'-' 

~ 
- '-J:! UIE-fiU--

~ 'l'RIk - 'TOTAL:- l.63E~ ----..-
-- -., 

,1 

l 


.... 
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Ia-.el«_IIIA__1IIII 

2. _':;:;1 NIJMIIl!~ 

($01991) '9e>-t>3 
WASTe MAHIfEST s 

COIITMIER AND _IIDCRPI"ION iCCINTIfllA1'DQ PAGEJ..O~A.GE'(S) 

Cfa'lOSAL CONTAINER DESCIUP110N MalE DESCRlPIIOH FOR EACH WMTE lYPEIN CONTAINE!1i -10. __ 

II ! • 
a __ ,.. _.... PIf'tIICAL DeSCRP1ION ''''GeIIi:oI!I. _lION fl.ltlIIICILDCI~......,... ~ -  - - - - n._ 

"'-.. 
a._ - .""=_'_AICo1M1T~_ _&- --- - - - ..". - -...  - --, ,,-... ~_"'_11:11""""""'" JIII.JoCMIA......- ,..... ,. - --. - - - ~- - ----' _a0_ 

I¥ J.. - - (100-'" !lftIt - ....-11 .~ .. _c 
) 4 D.21 83,$ 

""~)~ 
<3"..., clm.-S 39 0..21 lOONou Oxidc/NA NA S-3" 1.12E+Cl NA 

Requi%ed 
Trash TOTAL: 1.72B+03 

-< 

- -- -
4 4 B.21 (5.1 

<4~ 
<3"..., Clm..., 3!J 021 ]OONOIIOo Oxide INA NA $-35 3.1DEi()1 NA 

ir-..ftIOIdibic bquirerI .. --- Trash TUfAL: r- 3.70E+OI- - - -.... -- --"" --- ... 
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APPENDIXIB (Page i of 1) 

Radioactive Material. Excepted Package - Limited Quantity of Material Checklist 
\ (49,CFR 173.42U 

A. 	 Tala! pneG@!; :lcu\·i~· does ~ot exceed jahe li;itS spcc::ified in ..9 CFR 173.-125 (T:lble 7) "MateriJ)$ 
Package Limlls", . 

B. 	 Attach Appendi~ E. In.410 Strong TI~hl Container CllcckJist. 

c. 	 nsa fJt1dtage musl be such that the r.lciilltionldose !'ille 4t any poinl on the CXICrrull surfilc;c dacs nat 
c.',,:ccd (I,j mdIircm per hour ~p.OO~ mS,·/boul'l. 

D. 	 E.'Ctcmnl SUJUCC$ of aho package 511all not exceed lhe follOWing limits {or remo''CIbie conlamillalion. 
.1 \ 	 ..

Bctargllmma c:mnllng rndionucUdcs. :J~ low toxici~~ alph4 emitters - 2.2UU dpRll lClII can-
Otber IIlphil cmllung nuciidcs .- 220 dpmllOO em: 

I 	 ' \ 

E. 	 TIle QUlllde of the innlCr pllckaging or if there is no inner p:Jckilging. lhe outsIde of the p.1daI 
ilsel.r. sball bear the marking ··RADIOACTfVE-. . 

F. 	 The pllckagc sbaU not cont:Un more thnn Ii grams of U·2.3S. 

• 
C. TlIC follo\\1ng nouce must be encl~cd in XlI' on the pacbjJe. Included wilh the pncblbl.list Of 

olhr:f\\1SC fOn\'OIrdcd with the p:Jck:lge. The notice mUll anclude the mime of the consipIDr or 
cONigRCC • 

'"This p:lcJcagt r;onforms to the corulitions :uut limitations specIfied in em 173.-121 (or PadioIccM 
Ma&cnaJ. cxcc:plcd PllCkngC - limited quanlit)· ofmnrcrinJ. UN2910" 

H. 	 Packing nuncoul shall be sufficient to pn:\'cnt shifting of the mdiOIlc:U\'c materi:li 

) 


PtK.......O. :'I:u"'lIfor I .\ I R I C I D I E I .... 1 (; I 

" I I M"I ri? r-::r erl'~ I t:>fl~ 
"i (.)y'"' I I rr I (7 .or- I ~ I PY'" I("l:)

I I I I I I I I 
I I I I 
I I I 
I 
I I 

~ 
I 
I l 

I) List eACh p:u:bge of Limited Q\IaJlIi~' MatcrilJl associated with the manj(cst listed below. 

2) PlaIa a c:ime in Fllch grid which applies to lhat package. 

1) PIaI:iI: 11 chlc:lc mark insl&! e;lCh circle:lS ihaI item i5 dccmcd complete or verified. 


') !'(!/.~~ ~7~ z:' co.' ...., .. " i 	 4) ':II "/7 - 1 r 
}r4~?Ul,.l:.-J't.",,~ I 	 ~ 

CaDSiguor ,... Bmk.cr SipamrelDare 

• \ 

ORD-BRrOIIa..O 
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•, 
APPENDIX J (Page 1 of I) 

j LabetinlJ Checklist (49 eFR 172.400, 

AppIlCl&bilil,': T:nll: A or BQu;aluirics o( Radio.cainl M:.terial or Radioucth'e Mliteriai LSA. Dr500 
> A1 per P:lr.ka~e 

Tran.,aon fndu 
I 

M:u:imulII Radialion LeWllllt By Pol.., On 
the Emma. Surface 

l.abel CateaorJ' 

Lc.utllantr Lo5s IllDn or equal to 0.005 mSv/hr cu., 
mReJl\lhr) 

White ·1 

Morv than 11 but nOl mon: 
Chan I.U 

GreIner th:ln O.UUS mSv/hr (0.5 mRe.tlVhr) but 
tcsslhan or cct\1ll1 to (), ~ rnSvlhr ~50 II\Rel11lhr) 

Yellow-II 

Mare than I buc nat mORl 

than In 
On-mlcr than 0.3 mS,'!br (SO rn.RJ:mfhr) but 
tc.u limn or equal to 2 lnSv/hr (200 Il\RemIhr' 

Yello\v-1lI 

Morcduan IU Ol\'liltl:l ttum 2 mSv/hr (lQO m.RemIhrl but tess 
l~n or t:rmai to 10 mS"/hr (1.000 mRcmIbr) 

Vellow .. III (M1lIt be 
shipped e.occIasiw_) 

• 


I Any paekap CWlllIlDlng 11 "I~gh\\'DYfOUU: ~nuolJcd quantity" (113 .oWl) must bo labeled. as 
RADIOACTIVE YELLOW m. 

: lrdlc fnCt1$1.U'Ud TI is nOI grClllcr than lI,(I;. tbe \'alue D1D~' be considered to be zero. 

A. tnCOI'IlUlUOQ n;qum:d on labels 
I. Contents from.tll ern 173,.,.35 ill nccord:lna: with 49 CFR.173.·UJ(O 
2. AUivit~· 51 units or SI Units with CU5toll111lY units in PDl'CDlhr:scs 
3. Tnmsport Indc.'C ( Yello\\' If or Yellow (([ Labels only) . 

B. Subsidiaty hazard.s (CxccpI ClllSS V1'IIll'~rinl) a~ within 6 inc.hcs oithe primary hllutd label. 

C. One primary haunt labe! affixed 10 same surfacc :1S the proper shipping name m:lrJdng. 

D. l..I.JbeIs (pri1Dll~' and 'Ublidial')" nffixed on l\\'U opposite sicia (ocher than the bottom) 

B D ....... I.D. IM--'I ;\1.... .K.uI '-*"d on I MIW IA 
III...... T.t F.lWnmfSllrf'IIft, ~ 

S AlA I I~~I 

? NA 
, NA 

I) U. em;h ""ge of Radiaacdve Material requiring spc:cifiQWon labeling associated ,'rid& .... 
llllllift:al.lilbld belaw. I 

2) P_a circle in eacJl Grid which applies to that packale. 

3) Place a cIIeck IIIIIIk inside cacA circle as thal ilCDl is deemed complete or verified. 


L?~O.3 1!?.c~,Jr-- ~.~-I>""'''''l- . 
,I

• 
Maifcst ., Bro.Ica' si.pla1lnlDate 

http:173,.,.35
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1 
..\PPENDLX M (Page t of I) 

RadiacioniColltaminntion Level Checklist (49 eFa 173."-'1 aDd .4.13) 

PIlCk..1!:!C LilnitallOIl$: 

A. 	 COl1mmanmion IC\'cl: AI thc bCYlnning or1tl'3nspon:motl. Cl\1entnt sunac:es sbllll /lot escccd tbe 
Ibllo\\'inlllimilS for rcnlo\'able cOlltamination. 
• 	 BCUIIgGlnmll emitting: rpdiOR\K'lidcs. :mci 'ow tO~C1cjty nlpl111 cl1'littcrs~ Jlun dptn/ IIIn cnl 
• 	 Ot.bcr 1I1pha cOlil\lng nyclidcs: 2:!() dpmllUO em! 

B. 	 Radilllion len':l (clu:ck the "tproP~lC Itmlu: 
_ Non g...elush-c usc: Con,rn;t.l~sc rall: docs not exceed 20U rn.Renvhour. Tl docs no' c,,,ucd IIttJ 

""_ ~c:lusivc usc - open ,·chicle. ConlllCl close rale does not c,'tc:eed lUU m.Remtbour. 

-.eexc:lusn-c lise - closed "chicle: CUlllllct dose ralC docs not exccmlloun RlReUlihour. 


VCllic:lc Limitations 

C. 	 lOU m.Rerwhour on thc "cnic:ll planes projected ~. rile ,"chicle sides. lOp of lhe toad lot cnclasunl if 
\1$C:d1. IIl1dcrslda 01' lhe "cllicle or (0 tOp. bolIom lind sides of a c:loscci "chicle. 

• 
D. I" ",Rell1/bour lU 1 mctcrs from tlto \'cnlc:xl planes proJcc:wd by tbc edge oi (he \"cl1ic:lc or lida ofa 

closed ,·cbicle . 

E. 	 ::! mft.cnvho~r in Illlr 110mm~I~' OCC~Pied space DC the ,·chicle:. 

I II 

< '~I 

'7 
'c 

p , 

iTruJt. 
1 

') Lisl =~ p:ackagc of RndioIJ!.itn.-e Material t1ssoc;imd \\ith the lIIanifest listcci below. 
2) Pface ~ circle in each Srid which 3PPI~ to that padalge. 
1) Place:l cbock nuarit inside cnch circler (bat ilem is deemed complete or "crificcL 

/,9c!>().3 ~Cwroj"fL+'6~ ~7J- ,,:3  el»-... 'T t~ 
Manifeslll Consignor Bruker SipmrelDatc 

• 
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• 	 APPENDIX B (Pace 1 of I) 
RaditJRclive Material. Excepted Package - Limited Quantity of Materinl Cllec:ldlst 

(49 em 173.41.1) 

A. 	 T0t41 package OC:U\1IY does 1\01 exceed the Iintil$ specified in ..9 CfR. 173.-'25 (Table 7) -Maalriall 
Package Limits". 

8. 	 AtlaC', Appendix E. 173.... 10 SlroR@: Tight Contaiuer Cbcddist. 

C. 	 Tile pltdcagc musl be sucb dUll the ri1diOltion dD!C r:llC at Iny point on tbe e.uomal $Udace doll .. 
o:ccc:ed 0.5 millin:m pcr hour (0.(11)5 m$,·/bo\lrJ. 

O. 	 E~cm*,l sunhccs ot'(hc pac:knue shallllOl exceed the (ollowlng limits for rcmo\7Iblc coomllliDJdiaD. 
T 

Beta/gamma cmuung mdionuclides.. and low tc.~i~· alpha cl.1littcrs - l.!!UCI dpMl I nO em: 
Other nlpfla emllling nuclidl9 •• 22D dpml100 em; 

E. 	 The oOlslde of the inner packaging or if there is no iMor packaging. tho QUWdc til the pacbP"1 
il5Cf( shaU benr II\C marking ··RADIOACl'IVE'". 

F. 	 TIle pac.iwgc shaU not canunn mon: ll~n 15 grams ofU-2l!5. 

O. 	 Tbo following IIQuee mUSI be endoscd in or on the pnckage. inclUded with ths pucQpq I.. or 
othan"se fOf\\'nrdcd with the package. TIle notice must indude the name or tbe: co.por or 
c:aasiIllCC. 

'-nus package contOrn1$ (0 the conditions anl1limilallons specified in eFR 17] ... 21 fbr a~ 
MatcnaL excepted PQwy.c -limited quanticr of IIlllteriai. UN2910" 

H. 	 P:adting lI'IDtcn::li shall be suiftcienllo prc\'eftt sttifting oltlle r.adioaw\'c material• 

'~ ••O.~I"""'I .\ I .. t C' I 0 I e: I .. , c: I II 

~ ~I e-O:I(?)I~ t:}- I ~ 
3 Grl .c!1l.(.} (!'!j I ~ eft ?J 
" I&"I I <:»-1 G!r I& ("1!~ t1¥ I ~. 

1':2.. e!r I t'!:I ("S'J r~~ ( 
.n,y 

~ 
I I 
I 
I 
I 
I 
I 

t) L.Ut eadl package ofLimited Qwmtity Material associated with the manifest liftcd belo\Y. 

1) P_a dlde tn each grid ,,'blch applies 10 that padcage. 

3) P_a check mark inside eadl circle as ttw item is deemed complete or writled • 


• 
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• APPENDL't J (Page J of 1 ) 
Labeline: Checklist (49 em 172.400), 

Applicabl.It)·: T~'''u A fir BQuanlich:s of RadiofIClil-e Mllleri,,' or Radiuacri\'C Maleri'" LSA or seo 
> Al per Packl.lltC 

TI'IIIIIIII,orr Index Muimum Radiation LeYe. at aay Point on 
ehe £~e....a. Surf_ee 

LIIbelC....,1 

Lea llUln 0 Less than or equal to 0.OU5 mSv/hr IU,' 
mRcmlhr' 

While-( 

MOM thall U but nol more 
UUln I.n 

(irator tban V.QU's mSvlbr IU,S rn.Rr:mIhr) bdt 
less tba~ OfCClUlll1O tU mSvlhr t:50 m.R.emthr' 

Yellow -I( 

MOllO ,hlln 1 but noll11Q(O 
thin IU 

Orcutcl' tban 0.3 mS\'/hr (50 mRmvhr) but 
ICS$ thOn or CQtUIt to 2 mSvlhl' (200 mRemlhrl 

Yello",· UI 

More lluln HI Gr=ter than llitSv/hr (2QO mR.cmIlU') but ICIS 
lIuIn or eaual to to mS"lhr fl.UUO anRemIbr} 

Yellow. art eM.- .. 
shiuncd m:tUliw...) 

• 


. .. . ..An~ package c:onc.aullug a 11IgbWD) route c:onlIOlled quantity (173.403) must be mbcled ill 

RADIOAC11W YELLOW· III. 


: Inhc Rleasured " is not gn:ater than (to;. lbe \'Iduo may be considan:d to be zero. 

A. hdbrmation n:qwnd On labels 
I. Conumu from "I) em 173.·+3.5 in aceonbncc with 411 CFR 171.+:Jl(f) 
2. ACl.Mty SI units or SI UnilS \\;lb CU$toma(y units in p~nlbcses 


:t. 'l"raasport rndc.~ ( Yello\\' II or YtUow III Labels ouly). 


B. Subsidiary hllzatds (C.'\'CCpI Cl3$$ ~ mamilll) arc within 6 im;llct "tlhe primary hazard Iabell• 

C. 0... ptimD~' hazard Jabel atrL.~ed to same slllfacc as the proper shipping name roarking. 

D. Lacls (prima~' and subsidiary) a.ft'ixc:d on n\'O opposite sides (other tlWl the bottom) 

......1.D. 
N_.... 

;\~~ I ~I.L KU Ln.. 011 f ~ IA
T.' Elfenw $1trfaft . 

B Ie D 

It:> NA f4;d!~ lri 
:J.. IJA (;> \ l 

.3 AlA () J. 1 

" NA Ipj, J_M 

I~ tJk I~~.-C 

• 
", 

i 

http:Applicabl.It


• • 7':).3 - '-19":>- -5-~ • 
j).;" 4'" tu'.' 11/ .' c..c 

~.,.. ',. , '--"'" 
• f ).~ . . " ,,~ . APPENDIX E 

'. .' '. 0';:.. . 1 -:ft cetolDer·SeTVi~e QuestioDDaire ~ $ ,.. 
lSI 

In o~ thai w.c- may ass"isc yOu as co:.,jetely ~d e[K:~11)t IS possi"l~ wilh yo: radiofugical shi":ent. we ask thai you lake a few mommls 10 torRplete this questionnaire. I .... 
P~lall9i&i'S1ie ~~Ydtt(BrokW Se{Vjtes 81 (IOO) ~8~8S9 ~8~ ifyou have..an"..quesli~~tonceming your shipment. 

# •• ~-". .. . .,- t", 'fk,-" ,,~,{,. .. _ '* '),,-" I 
Sedio. I (Ad;·linistJadve.ln(or-.... ..;.) :." '" • >, ,......., • ,.. 

if 

lSI.'. '\ en co 
Shipper" Narnr.:: JS" (, hf p~ Pick"; Mond£ ,,-"-_._J_\\_Q.......r_c-~~______ 

Pick-ap-AddRss:____________Shipper's Mailil'l Address: ~Ir- tk CpA -e RcL . 
.-L,.j ~ \S d.....r:j l. ?-r-6 (IfDil&n:nt) 

~ 

,l e 142 K'es h".e tCOIdad Person: 
PIIone 'Nom.. oIl- 51 & -0l?5P1 14 bour Emesgency Phone fI:.___~--------- '. 
Sbippcr's EPA tD.J: Soutb Carolioa Pemit .: 

• 
SecIioo 0 (\Va.de "Conu.alioa) 11 
Give IS dcIaitec. •d.cseriplion orlile waste as possible;usiRg tile following table. Please ind"lCale all appI'OprUde 1Ulils.. 

~ ~ LJ-_;:;;> _ AI ' /J_ I F, 1.""'" .A. _~b ." 

nr.. Dna DMa RadiaaucIiIIc(,) kIiviaJ JIipc:d SurflllZ Hi~JIIIda Stabiliralion , Vol... WciJIn CNcD~ (b~%. Dosclale Dose.. Mcfi .. 

1I-f1 ~ (IkJ V . {f;;'JJ,:-, · (}Jl '$-3'} 11t&,,P,' 
j. • ft.fl/. P~3~ ';:-I,(hA..l.' 

~ · 19'}/r P';3~ 
/. 

-;?3</;...f..' 

t1 :f.-I ~r- d_t' 
: .p-33 Lcl/,,,~ . 

r:.. 0- 5-7 .l./~~ 
,. 

i.!- S' -3S- L //Yt< it 
. , 

./ u· us...., p- 3:>- <.. c;O.tt¥....(,(.. • 
s;. 6+~ £J6'4(~J.5- ffz:1i!1'f L.~-___. ~ 

~;A'7 /?_ 3::z- L::$ ei'~ ~- • 
~v ~3 4/ ~ c.c., 

.tiifo -rAl;C~H~P-3,2r1t~. LlZ.~ e.-': 11....... .-..bf.:. .. &. 

........ 
WmcCOib 

CGIdI:nlI5fl..C... ~ Pdnal PIocas/'IlIispH 0pIicII 

TrasIl, ~ SGuraes..J (i.e.. a--'l, E-CIR. Pc~ 
5.......,j.lSVs.dII:... J•.1. NSSt. ~ "I1IcmrII, de.) 

(om lJa.r I.... ill; t?4.d W41$t<i. 

I"Jllc-:1\. ~c :"t11 , 
:r;..iC:.b. $c ;:.,;t- -F J 
fu. ~~~~fle..cf.o.,l:d~ 
f(a.J. W~S're 8m~1. . 
ev.d WQ.~t-e-~/I/.l~.t 
/&." Wa~I-~ r ..",:e.r f-", 

r: 

: 

~ 1000Flinl .... 
0Il1lilF.1N371JO 
IIJO..IIW&S9 ...
42J.G!-4116 _ 

Lw.l...JI 

II 
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FORM 540 ADCO SERVICES, IN\ 5. SHlPPI!R-NAMEANDFACIUTV SHIPMag.':fUNUM8ER 8. MANIfEST NUM8ER 

UNIFORM LOW-LEVEL RADIOACTIVE 
ROCIE DIAGNOS'IICSIfOR TIII!ACCOUHT OF 1. FOf't4540AJ<D54OA PAGE 'OF 1 PAGl!(S) (Usa tills I'lBI'IIl6ron all coniinuatIol'I 

~~SERVICI!S, INC. FORN541 AN0541A 1 PAGECS) ~ 

WASTE MANIFEST 
15 __ 

COI.l.ECTQR FORM 542ANO 542A "- -C$)
~IN_ 

PRClCE$$OR 
ADDITIONAl INFORMATlON Nono PAGE($) 05-11468 C 

SHIPPING PAPER SCP8Wrr ISHIPMENT NIJIIABER 
X 

GENERATOR TYPE 9. CONSIGNEE· Name _ FacIIIIy_ CONTACT 
IIA OIMl4M C (s,.ooay) I LEN WAR8IANYIFACIUTY MGR 

1. EMERGENCY TElIlI'HONE NIJMIIeR (_..... Codej m~gilv~~~C.3170621-3884 CONTACT TeLEPHONE NlJM8E1\ TEl.EI'H(lNE NVMIlER(lnciude"'" Code) 
11M LONIIEMAN (In<:IudeNeeOode)

ORGANIZATION 311.$21.ua4 nNLEY PARK, IL 60477 708-429-1660 
ROCHE DIAGOIOImCS 

a. 
CAMlER__M..... 

EPAIJ).NUM6ER SIGNATURE. _""'IIIgnae_Il'iodgIng ....,..~ DATE 
2 IS nilS AN "EXClUSIVE use- SHll'toIEHT? 3. 

TOTAl. NUMlIEI< OF 'I _EXP-'INc. 1LD047_ 

FXl :8 PACKAGeS IDENTIFIED 17650 DUl/AllIIRlVC 
ON THIS MANIFS$T 1 SHIPPING IlATl! 10. CiRTIFICATION---:> TINLIiY PARI(, II. U4T7 

,_ 
~"'::~r!"'~~~,,"=-~.~~r::;t.::

4. =~=~~ Wves EPA MANIFEST NiJMB£R CONTACT 11!I.EPHONENUMSeR ~ tMtthe ffJlUadals ant dauIfiad. peckeged. rn&II"bd. and IabeIod and are In proper c.::oodhIon foe' ~ and 
BOEIBASSIiTT (In<:IudeAraaOode) ~1spOut .. doscrIbod" __""'ooqui1tmonIaof10CFR""'20_IS1....equ__"'II"'B1ioNL 

MANIFDT ACcoMPANY X NO _13 
THIS SHlPM9lT'l NONE NiQUIRI!D SI_TUru!__~_.""'" DATE AUTHORIZEO SIGNATURE TITU!! DATE 
~",,,,.JIfO'IkIe--~ 

\I. U.s. D&PARTMl!NT OF TRANSPORTATION Cl!llCRJPTION 12 13. 14. 15. 16. 17. 18. TOTAl WI!IGHT 19.1DEN11F1CATION{IndIIcIIng _shipping ........ __Ul'IlDnumber. DOTI.A9B. TRANSPORT PHYSICAL AND INDIVIIlUAI.. TOTAl. PACKAGEACTMTY I.SAISCO OR\IOI.UME NUMBEROf' ...._-- 'RADIOACTIVE" INDEX CHEMICAL FORM RADKlNUCU_ MIlq mCI CI.ASS CU.._prioIounlls) PACKAGE 

RacliCIIICIMI matoria~ Type A Package, 7~ UN 2915 NA ~ Solid NORM WASTE Th·232 I .1400E-04 2.2000e..05 NA 25.LBS;1A 105-0468-01 
i FT3 
I 

I 
I--- -

I 
I 
I 

FOR CONSIGNI!l! USE ONeY 20. c_appropaIota__CuoIomor_."" __.. _set_Inll1lsU"""""..........., __,. ....__ In"" _ 

_ ~.IIIed.. 'l.lmlladCiwtllllltar __..Ihlt_t_"'Ihe_and__ op!Id1Iedln49CFR113.421b' __ 

-"'"~quantllyof_UN291. 
_~_ .. "NQN.REGULATE.ONA11!RlAL· ...... ___.. """"""",_49 CFR 173AO!(De8nIII..of ___~ TMa_bust 

atllbedllrj>ooedar... _facIIly. 

_ .... _ ..... _ ....  _ .... _. -_._ -_ .....__ ......__ ......_ ---------- -- -~ ------- ....---------- ..... _. ---... -.~ ....-- -_... __ ... _ --_.. _ ....... _ ... _. - --
FORM 640 (11H16) 
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FORM 541 ADCO SERVICES, INC. 1. MANlf'1'!1HlDTALS 

2. MANIFEST NUMBERNUMBliROf' SPECIAL NUll. . 
pACI<AGH/ "ETWAS11! NETWASTi! 05-0468 C 

UNIFORM LOW-LEVEL RADIOACTIVE ~ VOLUME WElGI1T u.>33 lJ-235 Pu TOTAL 
3. PAGE 1 OF 1 PAGE(S) 

WASTE MANIFEST m3 0.~96 .. .3311~ 
1 ft3 1.40001> 25.0000 

NP NP NP NP 4. SHIPPER NAME 
CONTAINER AND WASTE DESCRIPTION ROCHE DIAGNOSTICSIFOR TH 

AU.. NUCUIlES TlUTIUM C-14 To.ll9 ~12t SOURCE 

AdditIonal Nuclear Regula~CcmmissIon~~itemenIs for ConlrQI, Transfer and 8._ NI' HP (kgs~ 2.0000E..04 SHIPMENT 10 NUMBERispo$l!l of asle MBq III' NI' 

mCI 2.2lIGOIi-8S NP HP III' NP (bs) I 4A092E..04 61138 

AlN ION -RIPT EA WASTE CONTAIN 16.WASTe 
PH DESCRlPT 14 1S. OLOGiCAl.O iON C1.ASSIFI

5. 6. 7. 8. W;\SI"E 9. 1•• SURFACE 11. 12. AI'I'ROXIMAUO 13 CATION 
CONTAINER AHa SURFACE CONTAUlI<ATlON WASTE WASTE SOUOIFiCATlON '" W1!IGHT INDIVIDUAL RADiONUCUOE$AND ACI'MTY (MBq) AM 

AS-CIa>1IA 
Stable1000N'l'IFICATlON CONTAINER \IOlUME CONTAINER RADIATION -= DESCRIPTOR V~NT~::' STMlUZATlON 

~~=CHE~T1NG CONTAINER TOTAl.; OR CONT_TOTAI. ACTMTY AlJ-CIasaA
NUM8ERISC OesCRIPTION WEIGHT I.I!IIa (SoeNoia2 MEDIA AND RADlOHUCLiDE f'IiRCI!NT u_ 
peRMIT _"010'& --lm!!L &_2A) ~ 

__3 

AGeNT B-Qaa8_'A) (!la) ,Ii ,~ ALPHA :.. &NoIe3Al 11'>0.1% C<CIaMC 

-.......011815 HAGUE 11 _ORMWAJITI!.It ".f'OJ.YlIER IIORIII WASTI!IIIP Tb-232 (2.0000E-D4 kgs] 8.1400E-D4 2.2000E-OS NA 
ROAD lYPliAPACKAGE/1,4 0.0. "' III' HP 0.03$01 

Subtotal 8.1400E:i"4-us, IN CUFT 0.00 2.2000E-OS- a--= ====-*'" ==== , - HP NP 1.4000 Total 8.1400E..04 2.2000E-DS 

Source: [2.OI.lOI.lE..04 legs] 

~T_ Source: (2.OI.lOI.lE..04 kgs} 8.1400E-D4 2.2000E-DS 
0' "., _00 

HOTE"~_pIIoft~ ..... _ _'k_s..-ConIoI.-_...... N01E2:W___COdtO.I_ ........._ ... _W'"""""'-l _:u.: _ISpecItlc: 
~""III_- N"':II.: ........ SpodIIc 

_~____ Ift ___ 

~.I~--"_"-.J 
_ ~CoHa c.-. .PI._"'~~ SolIdlflcollon _ 

_ a..___"""_W".QP," 20. _ 29. __ 

38, ewopo.---.sge.t (_oIl_codoII.) =_.. ~-...:~ _......._IoC_ 
AHigh~~·1'OIy 

21. __ 

30. CalIon 1....--_.. ~ ~1Il.. _. 

1~YIOOden8oKor er. .. a HighIlllOgrtlyOo<llol..-I'OIy___ 
22. Sal 

31._~_ 

31. Compocll>/eTIUII l':"~.rr=',~~IlI'e~ oppIIablo)2._.... ,o._C¥! C HlghlntogrtlylJNm~.1'OIy 

23._ 
32._Bocj~_ 4O._~T_ G -3. Plude c.um arPai 11._U~_ 

o HlghIntogl1ttCl>nlolner. __ 
24.01 

33.~_ 

"'.- H SolId 

_on 
4._DNm«PIII 12. t.IOpMIcagod ~ e HIgh II1IogIIIy ConIaII..1'1I:IIIt!IIM* 25.~UqukI 34. OqJonIoUqukl (oI«oopt 01> <42.1IIofogIooI_1_ I ~ 110._ ...~~~.. M -5._T",*... ~ 13.HlglllotoIJItIreoo-. F L.Nr._ 

:/Elf__ 

3$. ~orl.abwa'l --) J - 111. Coo<nIII Il9. 0III0r. Duat>e 
e.~T"",,«1.Inor 18.CIIhof. DeocrbIIo_S. 27._F" 38._~ 

43. __ 

K AIIF_,..", (_0) lrlitem 13,« 
7.~T""".. L.Nr or_ a EPA or State 37.PaI.....~ 59. 0III0r. DeocrbIIn _11. L - 92_ -8. "-TlIIlkCitLnor - ...- 93.\I10'I'l_ 100. None Req~~ 

- --

FORM $41 I1Q.111) 



Shipper 05-5060 

• Carrier No.___________ 

Oare__~12~-0~9~-0~5_______________ 

STRAIGHT BILL OF LADING 
ORIGINAL - NOT NEGOTIABLE 

ADCOM EXPRESS, INC. 

• 


TO: FROM: 

Consignee: ADCO SERVICES, INC. 
Shipper: ROCHE DIAGNOSTICSOn coliect or Delivery Shipments, the letters 'COO" must appear before 

consignor's name or as otherwise~rovided In Item 430 Sec. 1. 
Street: Street: 915 HAGUE ROAD 
17650 DUVAN DRIVE 
Destination: 
TINLEY PARK, IL 60477 

Origin: INDIANAPOLIS, IN 46250 

Vehicle 
Number 

No. of Units & HM DESCRIPTION AND CLASSIFICATION TOTAL QUANTITY 
Container Type (Proper Shipping Name, Class and (Weight, Volume, 

Identification Number per 172.101,172.202 172.203) Gallons etc.) 
1X5Galion X Radioactive Material, Excepted Package, Articles Manufactured From 0.68 cu ft 

Natural Uranium, 7., UN 2909 
Isotope: U238 
Activity: 2.479E-03 MBq (6.7000E-05 mCi) 0.0002 gm source material 

Surface Reading: mRlhr 

TI: 

Radioactive Label Applied: 

ERG# 161 

PLACARDS TENDERED: NO 
Shipper Certification: I hereby declare that the contents of this EXCLUSIVE USE: YES 
consignment are fully and accur!1tely described by shipping name and are 
classlfled, packaged, marked and labeled, and are in all respects in proper 

24 Hour Emergency Contact Information:condition for transport according to applicable internalional and national 
government regulations. 

Telephone Number: a1 Z-li21-ag64
Signature 

Contact: ROCHE DIAGNOSTICS 

SHIPPER: ROCHE DIAGNOSTICS . CARRIER Adcom Express. Inc. 

PER PER 

DATE: 12-09·05 I DATE: 12·09-05 

WEIGHT 
(Subject to 
correction) 

151bs 

I 

i 

• 




• • • 
cf.,·6~t.\3N 


FORM 540 APCO SERVICES, INC. S. SHII'PER  NAME AND FACILITY SHII'MENT I.D. NUMBER 8. t.lAHlFEST NUMBER 

UNIFORM LOW·LEVEL RADIOACTIVE 
ROCHE !JWII/OSTICS 61093 7. FORM 640 AND 540A PAGE1DF 1 PAGE(S) (Use IhIs number on all continuation 

FORM 541 AND 54M 1 PAGE(S) pages) 

WASTE MANIFEST 
0115 fWlUE ROAD COUECTOR FORM 542 AND 542A No... PAGE(S) 
INDIANAPOLIS. IN 4G25O 

PROCESSOR 
AOOITlONAllNFORMATlON Nono PAGE(S) 06-0343 N 

SHIPPING PAPER SCPERMIT 
----- rSHIPMENT NUMIlER 9. CONSIGNEE· Nome and fadilly Add,_ CONTACTGENERATOR TYPE 

NA 06.034. N X (Spodfy) I LEN WARBIANYIFACILITY MGR 
~ EMERGENCY TELEPHONE NUMBER (I_Aula COtto) 

"cONTACT W6~g~~Xlfg~J~C.~ l-jfQ<:>-.nr--~Qu ., TElEPIIONE NUMBER TElEPllONE NUMBEJWociude Ate. Code) 
11M LONNEMAN (_A«IaCOda) 

ORGANIZATION 317-o1-3G64 TINLEY PARK. IL 60477 708-429·1660 
ROCHE DIAGNOSTICS 

"5. CARRl&R •• Name tIOd Addleu EPA W. NUMBER SlGNAlURE· Auf_~_ waslefOQ1Jpf DATE 
2. IS THIS AN 'EXClUSIVE USE" SHIPMENr1 3. 

TOTAUIUIlll!EROF 'I AIlCOM EXPRESS, INC. IlD 047~.7364 

P1 :S 
PACKAGES IOEN1IFIEO 11850 Dl/VAN DRIVE 
ON THIS MANIFEST 1 SHU'PING DA;r~;; 10. CERTIFICATION 

==> TINLEY PARK, H. lI<l411 -4~o (Ie. ~~~={::::e~ac::=~ow:e~~:s~,='~~:='::~~~;!
4. :~:;.~:=r:n r=JYES 

EPA t.lAHlFEST NUMaeR CONTACT =:.~~~ certifies !bat the ma\eOats are claSsified. packag&d. ~ and tabeled and are In proper conditkmfOr transportation and ' 
BOBBASSElT disposal as described In SQCtItdance ~ih the requiremlmts of 10 CFR Parts 20 end 61. or equtvalenllitale (egulatlons, 

~~~AHY NO 
~~~~ .~:roa-42N013 

603431 S7J:-77I'~WO~rec$t DATE 

'W2
lURE 1111.E 

I/fj~~k(.If -Yo,* prcMtie Manifest N...mer ===> I~/17/r" (, ~N'Iitlr'WtWliSAh l./}r/ 
11. U.S. DEPARTMENT OF TRANSPORTATION DESCRIPTIO!! 12. 13. 1/14. 15. /' ! 16. 17. 1'11~ ;;~T~~~ClHT 19.=lg~TION

(IncIuclng ",oper ShIpping _ haZBld cIas•• UN ID _. OOTLAeel TRANSPORT PHYSICAL AND INOMIlUAL 

"" 
TOTAl: ':ACKAGE ACTIVITY LSAISCO 

and any _llnfor_on 'RADIOACTIVE' INDeX CIlEMICAl FORM RADlONUClIOES MIl<! mel ClASS (Usa owr""",," unlllI) PACKAGE 

WaSleJiiiinmable LIquid. n.o.s., (Ellianop •• UN 1993 PG II NA NA LIquid ETHANOL H-3 .96OOE..()1 8.0000E·03 NA ~1~fjj. !l6-O343-01 

/flt l 

, 
------

! 

------

c--~~ ------ T~ ~--~~- ---~~ ~---

------ . 

FOR CONSIGNEE use ONLY 20. ~apprQpal.ltems: 
_ Customer """"""",and_reoIlIlhal 011_ oe1_1n IhIlI UI1Ifurm Low-l__va _.1111.,,,,,, and """""'''' all_... 

_ Pad!age>_" 'l.imIled QuooUIy d _oacIIYe _al' on 1h1• ...,WeslCOIlform .. !he £0_"", and U_ono spedlod In 49 CFR 173.421 for _ ""'....1. 
e>«:epled pacI<ago-IImIled qlJonlily d ..._ UN2910 

_ PacI<ag.. Msted as 'NON-REOOtATEO MATERIAL' oo1hlll monllesl are _In • ..".,nce wliIl49 CFR 173.403 (OelIollion c/ Rs __ I. 1Ilo..M.I....1s 11V51 
stlIi be dI,posed of el. _ell Wily. 

FORM 540 (1()'96) 



• • • 
FORM 541 ADCO SERVICES, INC. • MANIFEST TOTAlS 

2. MANIFEST NUMBERIIlJM6I<R OF ClALNUCL tMTERlAl (warns
PACKAGESI NETWASl'E NET WASTE 06-0343 N 

UNIFORM lOW-LEVEL RADIOACTIVE 
DISPOSAL VOLUMe: WEIGHT U·233 U-235 Pu TOTAL

CONTAINERS 3. PAGE 1 OF 1 PAGE(S) 

WASTE MANIFEST m3 0.0396 ka 11.3398 
1 113 1.4000 Ib 25.0000 

NP NP NP NP 4. SHIPPER NAME 

CONTAINER AND WASTE DESCRIPTION ACTIVIlY ROCHE DIAGNOSTICS '. 
ALL NUCUDES TRITIUM Co14 T..OO ~129 SOURCE 

Additional Nuclear Regulatoro CommissionJNRCJ, ReqUirements for Control. Transfer and 
2.9600£.01 2.9000E-l>1 (kgs~Isposal of R loae va Waste M!lq NP NP NP NA SHIPMENT ID NUMBER 

mCI 8.....e:·03 8.8000EaG3 NP NP NP (lbs)1 NA 61093 

DESCRIPTION W ER la.WASTE 
PIlYS CAl DESCRIPTiON 1 OESCR1PTION OESC TION CLASSIF" 

5. 6. 7. •. WASTE 9. 10. .,~~ 11. 12. APPROXIMATE 13. CATION 
CONTAINER AND SURFACE WASTE WASTE SOLIDIFICATION 0 WEIGHT INOMtltIAL RADIONUClIOES AND ACTMTY (MBq) ANI AS-CI... A 

IIlENTIFICATION CONTAINER VOUJME CONTAINER RADIATION ~~"";": DESCRIPTOR VOWME(S)IN STAIIILIZATION CHEIAICAL FORM! % -CONTAINER TOTI\I.; OR CONTAINER TOTALACTIYITY AU-ciaS! P
NUMEERISC DESCRIPTION WEIGHT lEVEL opmnwcmor (See NoIe 2 CONTAINER MEDIA CHELATING AGEN ~~INE AND RADIONUCLIDE PERCENT Uns1abIe
PERMIT (Sse_a ~ &NoIe2A) ~ (50._3 B-CI...B

_,A) (113) ~ .!!!!!Y!lL AI.PHA BETA (FT3) &-3Al IF>O.I% C-ClassC 
b _r GAMMA RAOIONUCI.lDES M mCI 

~064343-0119115 HAGUE 4 58-c3-RAO 62 ETHANOUNP H-3 2.9600E-01 B.OOOOE-03 
ROAD O.D396 11.3398 3.QDDDE-04 NP NP eULK/ORGANIC4 O.D39& 

INDIANAPOLIS, IN - 0.00 Subtotal 2.11600E-01 B,ooOOE-o3 
46)150 =--====== =======--= ====--== 

1.40.. 25.0000 3.0DODE-l>2 NP NP 1.4000 Total 2.9600E-01 8.0000E-03 

'-ShIpment Totals 2.9600E-01 8.0000E-03 
0.0_ 11.3398 

1-- --

1.4000 25.DOOO' 

.. 

, 

-

I 

....... - --------------

.............. 

NOTe 1: Container DeSCription Cod... For COfltalnerst Note 1A: 8arnweU Spedflc Container DIHtCrlptlcm NOte 2: Waat. O ..crtplor CodlJl. (Chool' up to three which predominate by volUtM.) Note 2A: Barnwen Specific =.3: 'B~~~=~n':~r:~g~ttp~~:::'t Not, SA: BarRWen Specific 
w.... ,eQUlring disposal In apPlovd Ill'Uctund over- Coo••• (Chootlt one cod, •• fTfIIy be applicable.) Wa... OenrlplQ!, Coda. ~ofumrJ F~fllr.OdI. =11 dlllfe..·lollre I 

SoIldll:icltlon and 
packs the numerical coda mult ba foUowtd by"oOP," 20. Chafeoel 29, Oemolilion Rubble 3B. E~lOraOlI_Udge$I (Choose aU applicable codes.) ~o :'::a~at:' f~lra:!ltub "'l: a'nd tt::'U"':dJr.' Stabilization Media Codes 

A Hi1lI1ln1egrily COOlalner • Pcly 21. Incinntor Ash 30. cauon Ioo·OICChange Medl. Conc.entrates 
••ndor and ~..nd nam~ fuua"J2Io ill' frno led 

(Choose this eode tf 
1. Wooden Box or Coile 9. Den'ineraUzer B High InIegrily COI1IaIner • Poly wlih Sloel Shell 22. SOlI 31. An"'" 1......-.h0094 MedIa 39. Compactlblo Trash In lIaM 13. ode 100- ONE e UI E • appllcablol 
2. Metal BOl( 10. Gas C~lnd.r C High Inlagrlly Orum Overpack· Poly 23.aa. 32. MIoed Bed lon-exd1ange Medie 40. Noncorrl>acllble Trm G Dewatered 
S. Plastic Drum or Pall II. Butk, Unpackogod w.... D High Inl<IfJI1IY ConIa_ . Slelnle.. SleeI 24.DlI 33. CooIan-Inoled Equlomenl 41.AnimoICaroa.. H SolId SoUdlflc:atlon 
4. Melal Drum or PaD 12. un_ged~nts e High Integrlly COOlainor • Fibergless 26. Aquoouo LIquid 34. Otgorle Uquld ("",opt 011) 42. BIologIcal Malerial (""""PI I ConPustJbIe 9O.C.......rn 94. Vinyl Ester SlY'e... M WaxBlndet 
6. Molal T.... orllnet 13.HlghIniegrltyCon_ F l"""·SIeeI 26. FIIte< Media 3$. GtN$~ Ill' lebwar& animal carcass) J ~ 91. COOCteta 99. Other. Ilo$Cribe 
6.COO<:reIeTanlIor'--ID.0Iher. """"""'1n1lem6. 27. M_I FI.... 36.-,,_ 43,AdlvatedMaIaI'llll 1\ /lJrFUlrBlklnflJionl (""",psulallon) In llem 13. or 
7. PoIyolIlIene Tank Of liner or addHklnat page. 28. EPAorSiato 37. Pal.. Of Plating 59. Olhel'. DMcI1be in Item 11. l - B2.Bituman addlilonal psgo 
8. Flbef9IasS Tonk or Uner - «ad_Ipage 93. Vinyl ChIcc1de 100. None RaqtJlred. 
--

fORM 541 (10-96) 



• • • 
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FORM 540 AOCO SERVICES, INC. 5. SHIPPER •• NAME AND FACILITY SIlIPMeNT 1.0. NUMeER 8. MANIFEST NUIiIlER 
ROCHE DIAGNOSTICS( FOR THE ACCT OF 61093 7. FORM 540 AND 540A PAGEl OF 1 PAGElS) (lJSe this null'beron aU continuation 

UNIFORM LOW-LEVEL RADIOACTIVE ADeO SER\I1CES,INC. FORM541AND541A 1 PACEts) pages} 

WASTE MANIFEST 
8115 HAGUE ROAD COUECTOR FORM 542 AND 542A Nona PAGE(S) 
INPlAHAPOUS, IN 4$250 

PROCESSOR 
ADDITIONAL ItIFORMATION No... PAGE(S} 06-0344 P 

SHIPPING PAPER SCPERMlT ISHIPMENT _BER 
. 

GENERATOR TYPE 9. CONSIGNEE ,""""'and FocJIilyAddr_ CONTACT 
HI'. 06-0344 P X (SpIlClfy} I LEN WAABIANYIFACfLlTY MGR'j-1<-r EMERGENCY TELEPHONE NUMBER (1__ Code} 

TELEP1lONE NUMBER ~P6~g gfi~Xlf5~~~C,- I-g}y",.~s:--s:os:1 CONTACT TELEPHONE NUMBER(1ncIude Ales Codo) 
11M LONNEMAH (lndude Ar.. Code) 

ORGANIZATION 317-521·3684 TINLEY PARK, IL 60477 708-429-1660 
ROCHE DIAGNOSTICS 

6. CARRJER - Hame and Address EPA I,D. NUMBER SIGNAI1JRE· Au1IIorluId""'-'lln..._W8"8fO<eip1 DATE 
2. IS THIS AN "EXCLUSIVE USE' SHIPMENT? 3. TOTAL NUMBeR OF I ADeOM EXPRSss, INC. ILD 041267364 

Pi :s PACKAGES IDENTIFiED 17650 DUVAN DRIVE 
00 THIS MANIFEST 1 SHIPPING OAT@'L 10. CERTIFICATION 

=====> TINLEY PARK. IL 60477 
-'/.. 1-",/,,£ ~:~,,:=ru!\"::I:.n~=-IOW~~~~~b~·~ril~~~~~=

4. 
OOES EPA REGULATED .~:lYES 

EPA MANIFEST NUMBER CONTACT TELEPHONE NUMBER teI1ftes that ~metenats are Chtsslfied. packaged, marked, and labefed and 910 In proper condition for Intnsportatlon and 
WASTE REQUIRING A SOS_SElT (Include Area Code) di$posal as described In acconianee with the ..equlr~s of 10 CFR P'arts 20 and 61, or equivalenl state regulations. 
::":~OMPANY X NO 

10....29·3013 

NA SlGNATURE- A_CM""~wa".""", 

OA~: 
AUTHORIZED SIGNATURE 

TITLE ~J ,{)7~ l'l'H-V.... ptOII!de MonIr.., _ ====> 
/1() r;"/QC j/;~~L..... .../ ii'"... ' 'A'''i",~1 <;.1..:>." I., 

11. U.s. DEPARTMENT OFTRANSPORTATlON DESCRIPTION 12. 13. 14. INDI~~L ;'" 16. 17. 18'1~T~~~ 19,IOENilffCATION 
(including proper ShIpping 110.... hllZSlll _ UN 10 11UIri>er. OOTLABEL TRANSPORT PHYSICAL AND "" TOTAL P~KAGEACTMTY UWSCO NUMBER OF 

and anyaddHianal informaliaf'J 'RADIOACTIVE' INDEX CHEMICAL FORM RAOIONUCLIDES MBq mCl CLASS (\lse appropti.le unlta) PACKAGE 

Deregulated SCintillation Fluids (as per 10 CFR 20.2005) - NA NA LIquId BIQDEGRADABLE H-3 .7000E-01 1.0000E·02 NA 

~:k3
~6-0344.o1 

FT3.27L. ' 

---

---

-

FOR CONSIGNEE USE ONLY 20. Che opprll!)lllale iIems: 

_ Customer repteseru. and warrents that aU data set bUt in this UnJform I.ow-leve( RadtoactMt Manlfut Is true and correct kl atl respects. 

_ ~ 851ed a& ·United QusnUty of Radl08ct1ve Malerlar on this rranlJesl cenfoon to tho conditions and lirritalions specffled In 49 CFR 113.421 for (adicacllve matenai• 
.,.,.pled padIage-limiled quanlIty ofmatorlal UN2ll10 

_ Packages Iisled as ·NON·REGULATED MATERIAl' on till. manlfos' '"" classified In """"'""'" wltil49 CFR 173.403 (DeIIntIIOn 0/ Radloadl.. MaIOll.I). Thfte __ Illls! 
stlM be dlsposed 0/ at .,_ focllHy. 

FORM 540 (1()'96) 



• • • 
FORM 541 ADCO SERVICES, INC. - .MANIFES TO s 2. MANIFEST NUMBER 

NUMBER OF SPECIAl. NUCLEAR MAJfRIAl tor.... 
PACKAGES! NET WASTE NET WASTE _J2H~<j.4J' ----

UNIFORM LOW·LEVEL RADIOACTIVE 
DISPOSAL VOLUME WEIGHT U·233 lJ.235 Pu TOTAL 

CONTAINERS 3. PAGE 1 OF 1 PAGElS} 

WASTE MANIFEST rna 0.0396 11<9 11.3398 
1 ft3 1.4000 .. 25.0000 

NP NP NP NP 4. SHIPPER NAME 

CONTAINER AND WASTE DESCRIPTION ACTIVITY ROCHE DIAGNOSTICSI FOR TH 

ALL NUCLIDES TRITIUM C-14 T0-99 ~129 SOURCE 

AddIHona! Nuclear Regula~Commission.ll:~ ~Irements for Control, Transfer and 
posal of Ra va asia MBq 3.7GOO£-&1 3_7000E-<>1 NP NP NP {kgs~ NA SHIPMENT 10 NUMBER 

rra 
1__-&2 

1....00E-&2 NP NP NP (illS) I NA 61093 

WASTEOESC F WASTE EI 

I'!Al DESCRIPTION I.CHEr.! TIO S 00lCAl DESCRIPTIO/! 

'" 6. 1. 6. WASTE 10. SURFACE 11_ 12. APPROXIMATE 13. 
CONTAINER AND CONTAMINATION WASTE WASTE SOlIlllACATION 0 WEIGKT 1NDMPUAl. RAIlKJNUCI.IOES ANI) AC1W1TY (MBq) ANI 
IOENllF1CATlON CONTAINER VOlUME CONTAINER ~!KiN !!!!!g!100!!l11: DESCRIPTOR VOLUME(SI1N STABILIZATION 'i: % CONTAINER TOTAl.; OR CONTAINER TOTAL/lClWlTY 

~ NUMSERISC DESCRIPTION WEIGHT dpm'100cm2 {see """.2 CONTAINER MEOlA C~:G AND RAOlONUCUOE PERCENT 
PERMIT (SooNete 1 & ~ 

-1ei
& NoI·2A1 ~ (S..,_3 

_IAI (1131 ~ AI.PI-IA BETA &_3111 IF>O.I% 
iiftiiiiiir GAMMA OIONUCLIOES M rra 

Of.ll344-t11l1115 HAGUE 4 61\oC1oIlEREG 100 BIODEGllAPABlEi H·3 3.7000E.(j1 1.0000E-02 NA 
ROAD o.om H.33e. 3._-&4 liP NP VlALSIBIODEGRADA8LE 0.03$6 liP 

INIllANAPOUS,IN .J 0.00 Subtotal 3.7000E-01 1.0000E-02 
46l1fl11 =;;:==;;;=== ;:;=::;t:t=;::::::; ~====:& 

1.4000 25.0000 3.DQooe<l2 liP liP 1.4000 Tola! 3.7000E.(j1 1.0000E-02 

Shipment ToIa,. 3.7000E-01 1.0000e-02 
0.0396 11.3398 
-- . 
1.4000 26.000. 

,-- - -

.-

NOTe 2: _to OescrlptorCod...NOTe I: CCIIIa""" Ilaocrlplion Codo. For conlal...... 
_ ....ulrloa ~ lnappr_.1nIcblral over
pIICU Iho _ codomust be "'_by "-oP." 

'- _ Ba< or Craie 9.~ 
2._80>. 10.Gas~ 
3. PSasIIc Drum at PQU 11_ Bull<. Unpadolg>ed W_ 
4. t.IeIaI OrumorPal1 12. Unpodoaged ~ 
6, Metal Tid. Of Liner 13_ HlghInlogrilyConlolnor 
6. CcncreIo Tank adj.... 19.01hor. o..albe In 110m 6, 
1.~Tank ... lin.. oraddWonal page. 
8. FIbergI... TanI< rx Unor 

FORM 541\10-9111 

_,,,, _epoem. ConIa_o..c.1pIkm 
Codu.IC_ 0 .. coda .. may be applicable.) 

A HIgh loIegriIy COO1aiMr. PolyB HIgh InIegriIyConlaloor·Poly ___ 

C HIgh InIagrlIy DrurnOV«pack • PolyD HIgh toIA!grlIyConlal.er· ___ 

E High Int~ Con...... - Flbe<gl... 

F Unet·_ 


_ 21\: Bar_ Spocllk:(C_ up \0 1_wb1ch pnod_ by volulllll.) 
1!~lte DocrlplOfCodea 

20. Chai<ooI 29.~_ 38. EvapcraIof ~ IChoos."_-'-'J 
21.IndneraiorAsll 31. ____.-. ConI:o!ll_3O.CallOIl ___ 

22. Soil 38.~T"""' 
G _eel23. Gas 32. MIxed Sed Ioo-eIcdlange Modla 40. N~. TrlIlIIl 
H SOlid24. Oil 33. ConIaninaIed E<\tJIpmen1 41.A_Can:aM 
! CoIrI>uo1IbIo25. Aqueouol.lquld 3<1. Organic Uquld \_0111 ~2.BI~I_G1("'""'PI

2O.FUi.. _ J Hem_a36. Glassware or labwate anlcmI carcess) 
K AllFI\It~FIII"'"36. Sealed Sou_eo 43 . ....-_01 
L Asb_ 

21. _ani"" FiHa, 
59. 0Iher. _.In Item 11.20. EPA or_ 37. Palni or PlatIng or&d__-. 

M~:=C::p~le"=~!=.t.
~=-JJEli~1!!!t"~:ode must be 101 the mad--S. 
t~fr._~~1=-dr~'rE':Qtifttcl 
SoIklIIlcaUon 
go. Co..- 94. VInyl Esler SI)'1"eI1e 
91.C_ 99.0Ihet. Describe 

("""""""tall...) &delll__ In Item 13. or 
92.l!Itumen 
93. Vinyl Chloride 100. Non. Required. 

Not. 311: Ba....... U epoclflc 
Solldlllcallon""" 
Slob_lion _la C_IChoos. __1f 

-,"",blo) 

M Waxlllnder 

http:toIA!grlIyConlal.er
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FORM 540 AOCO SERVICES. INC. 5. SHIPPER .' NAME AND FACIU'lY SHIPMENT 1.0. NUMBER 6, IAAHlFEST NUMBER 

UNIFORM LOW·LEVEL RADIOACTIVE 
ROCHe DIAGNOSTICS I fOR THE ACCT OF 61093 7. FORM 540AN064OA PAGEl OF 1 PAGElS)' (Un !his number on all conIinuation 
ADCO SERIIlC£S,INC. FORM 541 AND 541A 1 PAGE(S) -) 

WASTE MANIFEST 
9115 HAGUE RCAI> COLLECTOR FORM 542 AND 54211 Non. PAGE(S) 
INDIANAPOLIS, IN 4112511 

PROCESSOR 
ADDITIONAL INFORMATION No•• PAGElS) 06-0345 L 

SHIPPING PAPER SCPERMIT JSHIPMENT NUMBER GENERATOR TYPE 9, CONStGNEE ~ Narm and Facility MdreR CONTACT 
NA 06"30151 X (SJlflcI(y) I LEN WARBlANYIFACILITY MGR».- EMERGENCY TElEPHONe NUMBER 11n-AloIa Coda) ADCO SERVICES, INC. 

.~ ~ 1-1:~-_~'::1S"- .<:'<'<':'1' CONTACT TElePHONE NUMBER 17650 DUVAN DRIVE TElEPHONE: NUMBER(lncIude Area Code) 
TIM LONHEMAN (Include Area Cod.) 

ORGAAIZATION 317·521"$94 TINLEY PARK. IL 60471 708-429·1660 
ROCHE DIAGNOSTICS 

6, CAMIER - Nome anU_ EPA 1.0, NUMBER SIGNATURE· AJ4_COIlJjgII..~wa'"~ DATE 
2, IS THIS AN "EXCLUSIVE use" SHIPMENT? 3. 

TOTAlNUMBEROF 'I ADCOM fOO'RESS, INC. 11.0047'"'7364 

~:s 
PACKAGES IOENTIfIEO 1765l11lWAN DRIVE 

ON THIS IAAN:"~~=> 1 
SHIPPm ~i:'-  10, CERTIFICATION 

TINLEY PARK, IL ...77 ~'O/J'/O(i ~=~forlhe~:::~~oar:::,:~~=u:~8:==:nt'=:,~:.!~~r:d:,:4, 
W~~:~~~r;o W.YES 

EPA_EST NUMBER CONTACT T~~';=~~ certifies that lhe matertafs am dassifled. packaged, I"I"laI'ked. and labeled and are In proper condition for transportation and 
BOB BASSETT ~ 8S described In ~ with: the requirements <If 10 eFR Pat1s 20 and 61, or eq....iYttlern state reguiatlons. 

::':'~~~MPANY X NO 
708-42W013 

NA SIGNA;URE-~5~lngwast.r"'lpl DATE AUTHORiZED SIGNATURE TITLE DATE 
• "'Yes.1I provide ManIfestNIJff'b¥ =-:===> 

It/ic;/f>t " t·.,:g;(~ .---.' Ihlll't. ,i>\ /s"",I,Iv! I 'J If')10(.~~ ...J:.~:'.,,;n~ 
11, U,S, DEPARTMENT OF TRANSPORTATION DESCRIPTION 12. 13,C/ ~ 14. 10. 

,/ 
, 16, 17, lb.:T~~~ 19, IDENTIFICATION 

(In<Iuding proper sI-lppIngneme, hlwlrd clo••, UN ID_, DOT lABEL TRANSPORT PHYSICAl AND INDIVIDUAL TOTAL PACKAGE ACTIVITY LSA/SCO NUMBER OF 
arid 0l1Y- illIormailon "RADJOACTlVE" INDEX CIlEMICAI. FORM AAl)IONuctlOES MBq mOl CLASS (lJse appropriate units) PACKAGE 

NON-REGULATED MATERIAL (In accordance with 49 CFR NA ~ Solid PAPER PLASTIC H·3 .8500E+OO 5,00ooe-02 NA 

'P;1~'l;k
06-0345-01 

173.403 • deflntlon of radioactive material) GLASS 
.1.1 Fr'?, r"\.. --

'-= V 

--

fOR CQNISIGNEE USE ONLY ~~appropalat. Hems: 

CUStomer repnlaent$ and warrent$ that ell data set forth 1,..1his Uniform J..mv.Levei Radioac:Uve Mantfest Is true and correa In &1 respecl$. 

_ Padalgos _as "llrRled Quentilyo/_ Mnlerial" on Ihl.....1Ies! _101110 _U"'$ end 1_~d In 49 CFR 17l1.4211or_lIIl molenal, 
eKC8pted~quonIIIyolmalelisl UN2910 

~P_ges noled as _REGUlATED MATERIAL" on 111.. _laslore .....Iliad In IICO""""'. wtIIl49 CFR 173.403 (OellnIUoo 01_MalO!1al), 'l'lIeM .......... n-..sI 
SIlII bodlsposed 01.1. lie..... llocIiIIy. 

FORM 540 /'11)..96) 
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FORM 541 ADCO SERVICES. INC. EST 2. MANIFEST NUMBERNUMBER OF NUCLEAR MATE 

PACKAGES! NET WASTE 06-0345 l 

UNIFORM LOW-LEVEL RADIOACTIVE C~~~ VOLUME U·233 IJ.235 Pu TOTAL 
3. PAGE 1 OF 1 PAGElS) 

WASTE MANIFEST m3 0.1161 45.3592 
1 I13/.y_~b 100.0000 

NP NP .NP NP 4. SHIPPER NAME 
CONTAINER AND WASTE DESCRIPTION CTMTY ROCHE DIAGNOSTICS I FOR T 

ALLNUCUOES TRmUM 0-14 To-99 H29 SOURCE 

AddiUonal Nuclear RegUlalo'OiCommissionJNRgl, R~ulremeols for Control. Transfer and 
1.&$OOE+OO 1.8500£+00 (kgs~'sposal of Ra loa va asle MBq NP NP NP NA SHIPMENT ID NUMBER 

mCI 5.1)000£.02 iUOOOEo02 NP NP NP (Ibs) I NA 61093 

01 sc AS ESeRiP WASTE PEIN ER lS.WASTE I 
I'I:l DESC TlON "'-I.e leAL DESCRIPTION 15. RADIOlOGI LD PTION CLASSIF~ 

5. 6. 7_ S. WASTE 9. 10. SURFACE 11. 12. APPROXIMATE 13. CATION 
CONTAINER AND SURFACE CDNTAMlNATION WASTE WASTE SOliOIFICATIONO WEIGHT 

~~~~~~==T~:~;~~=~ 
AS-CIassA 

iOENTlflCATION CONTAINER VOlUME CONTAINER RADIATION ~100cm2 DESCRIPTOR VOLUME(S) IN STABILIZATION CHEMICAl FORMI CHEL~T~NE 
Slable 

AU-ClassANUMllERISC OESCRlPTlON WEIGHT LEVEL 100_ (See Nole2 CONTAINER MEDIA CNELATINGAiiEN1 AND RAOIONUCLIOE PERCENT UnsIabIe
PERMIT (So._1& -l!lm.. -. "'_2A) ~ (See NolEl3 AGENT 8-C1a..a 

Nole IA) (fl3) mSvIhr AlI'I:lA BETA (FT3) &Nota3A) IF>O.III C-ClaHC
rrtetWhr GAMMA RADIONIJCUDES MSo mCl 

oeoOU500119115 HAGUE 4 39·H 100 PAPER PlASTIC H·3 1.8500E+OO 5.0000E·02 AU 
ROAII ~.1 45~ 3.oo00E004 NP NP 0.1161 IllASSlNP 

INDIANAPOLIS. IN 0." Subtotal 1.S500E+OO 5.0000E·02 
46250 1,'1~ ======== ========== ======::::::= 

100.0000 3_002 NP liP 4.101)0 Total 1.8500E+OO 5.0000E-02 

ShIpmontTota'" 1.8500E+OO 5.ooooE-02 
~11S1 45.3592 

/,y~ 100.0000 

. ~~~~ 
~--~. -------

NOTE 1: ContalnerOeKriptionCOdu. Forcontainerwl NotolA: Barnwell $poemc Contain ... _r.llo. NOTE. 2: Waste o..cnptw Codal. (COO!)..up to ....e wtdch predominate by YOIume.) Nott 2A: Barnwell s.,eclftc Note 3: ,o=atlonand StabMiDtIon Mild.. NOlO 3A: _011 SpecMlc 
waste nqutrtng dlspola' In appl'owd structural over- Cod... !cnoo.o one cod. '"' ...., b. appll..bl •• ) Willi Dncrlptot CodeR Cod... C .::r. to -. w~J: predomlnall SolIdIllcJtIIon and 

~voI:::rdJerure dla ~"':II.: 'lIll.... , .II~packs the numerical code must be fcltowed by "'()P." 20.Chafcoal 29. OemoIHIon ~e 38~ Evoporalot BoIIomsISIudgoBi (ChocH aN applk:able <od ..., Dei"". ~CH1 1 numlU' cal st.blUzation MadIa Cod•• 
A HIgh InIegrIIy ContaIn.r - Poly 21. Im:lneralor Ash 30. Calion _go Media ~ ::= must b. fol ei:I -8- and tne mid tc_·_... ff 

Of and brand =must ateo be ldentlfled1. Wooden Box or Crate 9.~ 8 High InIegrIIy Conlalner - Poly with steel Shell 22. SolI 31. Anion ~angl!l MedIa 39. CaIq>ocllble T..sh In Item 13. Code 10 = OOE REQUIRED. applk:.bIe):a._Box 10, Bee Cylinder C HIgh InIegrIIy Drum 0v0rpacI< • Poly Z.l.Bee 32, MiI«Od Bed __ Medl. 40. N~. Trash G -3. Ptaotlc Drum« Pall 11.8u1k. Unpocl!sged Wasle P HlQIlInIegrIIy ConleIner -s_SI... 24.DiI 33. ContamInated EqIJI_' 41. AnImal Ca!l;aQ Ii SolId SoIldHk:allon 
4. MoIoI Drum or Pall 12.U"""do!ged~ E H1Q1llntegrily ConIainef - Flbergla.. 25. I\queou$IJquId 34. Organlollquld ("'""'1>1 011) 42. BlolcgIt;olMalerlal (exoept I 

c_ 
9O.CemonI 94. VInyl Esler Styrene M W",,_ 

6. Metal Tank at UI\8I' 13. High InlOlJIIyCOrUalnor F Uner - Steel 26.FII1e<_ 35. Glauware or l.iIbware animal c:arcass) J - 91.Concnu 99. 0Ihet. Desclibe 
6.COI1ClIIIeTarokorUne<19.OIhOf. DosaIb.In .....e. 27._FIItar 36.S"Ied~ 43. Activaled __ K AJ(flIIJaIIotIFilIers ~) In hem 13, or 
7. PoIyethiene rank or I..Iner or addllional plllge. 28. EPA", Slate 37. Paint or Plating 69. 0Ihet. DesctIbe In Item 11. L As_DO 92._ eddMlooaIpage 
8. Flbergla.. Tank or I..Iner Ha~8rdous or addUontlil page 93.VlnylCIlI_ 100. _ Required. 

- ~ ------

FORM 541 (1()'96) 
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FORM 640 ADCO SERVICES, INC. a. SHIPPER  NAME AND FACIUTY SHIPMEIj,T.'f.! ~seR 6. MANlfeSTNUMBER 

UNIFORM LOW-LEVEL RADIOACTIVE 
ROCHE DIAOHOSTICSIFOR THE ACCOUNT OF ADCO seRVICES 61 '<11 7. FORM 640 MID 540A PAGE 1 OF 1 PAGE{S) (U.. 1hIa _on aI conIInullllon 
.11& HAGUE ROAD FORM 641 AND MIA 1 PAGE{S) _l 

WASTE MANIFEST 
COlLECTOR FORM 542 AND 542A IIone PAGE{S) 

INDIANAPOLIS. IN 4S2BO 
PROCESSOR 

AOD!TlOi'IAL INFORMATION None PAGElS) 08·0117 V -' 
SHIPPING PAPER SCP.RMIT I SHII'Ml:HT NUMBER X 

GENERATOR TYPE 9. CONSIGN.E -HI.....nd FacIIIIy Md,... CONTACT 
NIA 08-0117 V (Spedty) I LEN WARBIANY-FAC MGR

1. e~NeNUMeeR (/__ Code) ~fs~ggcr~X~C~~IJ~C,- (-,.I'l--ifOa,·;9&l..i CONTACT TELEPHONE NUMBER TELEPHONE NUMBER(I_ Ar.a Code) 
TIM LONHEMAN (Inc/lIde/litleCode) 

ORGANIZATION IJ .S( a~el 311-621·3664 TINLEY PARK, It 60477 708-429·1660 
ROCHE DlAGNOIITICS 1011 'hVI'1 a ,. a. CARRiER  Name and Mdrfil EPA LD. NUMBER SIGNATURE· Au/hoIized00IfSIQn00 ackno_ wo$le ~ DATE 

2. IS THIS AN '.XCLUSIIIE USE' SHIPMENT? 3. TOTAL NUMBER OF I ADCOM eXPRESSf INC. ILD0472813S4 

Pl :8 PACKAGES IDENTIFIED 111150 DUVAN DRIVE 
ONTHIS_ST 1 SHIPPING DATE 10. CERTIFICATION 

:r====> TINLEY PARK.IL SlI4n 2121108 
~=:r~rorlhe~,=~":J",=,,~~'~~==~~'::

4. ~~::=::Dh;tYES EPA MANIFEST NUMBER CONTACT TELEPHONE NUMBER 

=~:~=='~~~";,~20""..!l~-=:'\,:=andROIlERTW. BASSETT (Include AteaC_l 

=1~~:u'?nOMPANV X NO 7011-42J1.3013 

NA ;S~URE1iledcamM~_~ DATIE AUTHORIZED SIGNATURE 

~ 
TITLE DATE 

.f "Y..... provkkiJ M~nifest Number ===n:::lII> 
•. " ,0 • y .,.,/.'l.. ~-...---. :JJ:J..I 10 K .'1 '.fLf.. !£lWitrJAJHcJJ,.5fedtt/l.;t :J./d I Ir><;' 

11. u.s. DEPARiMSNT OF TRANSPORTATION DESCRIPTION 12. T~:~T V 14. 15. ,J . 16. 17. 18. TOTAL WEIGHT 19.=:~~TIOH 
(Including proper sh/pt>!r1g na.... hazard duo. UN 10 numllS(, ..Jg~~ PHVSlCAL AND INDMDUAL TOTAL Pl,iCl<A1le ACTMTY lSNSCO OR VOLUME 

and my _nallnfonnailon INDEX CHEMICAL FORM RADIONUCLIDES M8q mel CLASS <Uu "pproprlatl> uniIs) PACKAGE 

DOT EXEMPT NA MA Liquid BIODEGRADABLE H·3 8-36 ,48006·01 4.ooooE·03 NA 10.LBS; 0.7 8·0117-01 
FT3 

FOR CONSIGNEE USE DNLY ~Che<iI~atollom.: 
_ ~ ,,,,,,,,.onla and_tho! "dol. set foI1h in IhIo Unlvorm Low-l.avel ___ lslruo and "",rudlnllilroepoc\ll. 

_ PacI<ag.. _ .. "United QuonIIty 01 Rad_ MaIeriaI' on IhIa manIIo" conIonn to tho condIIlomr and IImUllIons >pOCijIed In 49 OFR 173.421 far ,_ma"""", 
.>O:OpIed Po<kag04il111red quentlly 01_UN2910 

_ PacIIag.. _ •• "NON-REGUlATED MATERlAI." 01111>1, ..anlfeet .... dassllied in _onco _ 49 CFR 173.40<1 (Dofinltion 01_MIIIotIOII. These _ bUal 
etIII be dllposodolo! al_~. 

FORM 540 (10-116) 



• • • 
., 

FOIW641 AOCO SERVICES, INC. 
-- I. MANifesT TOTALlI - .-

NlIMBEROI' I IAL 2. MANIFEST NUMBER 
PACKAGES! NET 'III\STE HET_T!; ~ 08·0117 V 

UNIFORM LOW-LEVEL RADIOACTIVE 
DISPOSAl. VOLUMI; ~HT l).233 '.. U·US I'll roTALCONTAINERS 3. PAGE 1 OF 1 PAGE(S) 

WASTE MANIFEST rnS I1.U' 98"" 4.1i30l1 
1 ft3 0.7000 II> 10.0000 NP NP NP NP 4. SHIPPER NAME 

CONTAINER AND WASTE DESCRIPTION ACTMTY ROCHE DIAGNOSTICSIFOR TH 
ALL NUCLIDES TRlTlUM 0·14 T<>-99 Ha SOURCE 

Additional Nuclear RegUlato~ommlsSlonJN~Requirements for Conlrol, Transfer and 
1._-<>1 7.4000eoOa (kgs)1posal of Ra 10 II Waste Ml!q lIP NP lIP NA SHIPMENT 10 NUMBER 

mOl 0I.0000E003 2.000_ NP NP NP (lbs)1 NA 81517 

16,WASTE 
SIC I 1 C RADIOLOGICAl I CLJ\SSIfI

5. 6. 1. a WASTE .. 10. SURFACE 11. 12. APPROXIMATE 13. CATION 
CONTAINER ANO SURFACE CONTAMINATION WASTE WASTE SOLiOlFICATION.OI WEIGHT INOMDUAL RAOIOINUCLlO£S AND ACTIVITY (M8q) AN 

A9-Clo.. A 
Slab",

IDENTIFICATION COiNTAlNER \IOUJME CONTAINER _lION ~oo~ DESCFUPTOR VOlUME(S) IN STABilIZATION CHEMICAL FORM! CHE~1ING CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY AU-cI&n;
NUMBER/Se DESCRIPTION WEIGHT LEVEL 00cm2 (_Nold CONTAINER MEOlA CHELATlNG AIlE-Ni AND RADIONUCLIDE PERCENT ~ 
PERMrr 

( __1& ... ~ 
a_lA) -M-

(__3 

AGeNT B"(}lassB
NOie 11\) :::!r.~"" ALPHA ':':IA.~ a_SA) IF>O.1'' e.cl... e

GAMMA RADlQNUC S I 
1l4I00117-01JNA 3 &f-Cl • DEREG VIALS / 62 BlODI!GRADABLlY H·3 3.7oo0E·02 1.0oo0E..o3 NA 

.11' HAGUE ROAD 0.0198 4.535& ,b~~<>S NP NP BIOOEGRA0A9LE.J 0.0188 NP H·3 3.70ooe·02 1.0000E..o3 
INDIANAPOLIS, IN 0." S·35 3.7000E..o2 1.0000E..o3 

482110 S--35 3.7000E..o2 1.0000E..o3 
0.1000 10..... I~ NP NP 0.7000 i. 

...~.-- .._..
Subtotal 1.4800E·01 4.00ooE·03
_==aCGftl:f .....==- .............. = 
Total 1.48001:..01 4.000oe..o3 

ShIpment Total, 1.4800e..o1 4.00ooE·03 
0.0114 4.&3511 

0.1000 10.0000 

NOTE 1: C.RIoI ....Ducllplion C-. For con __ N." IA: _I Spe<l1Ic Co._or Ooocriptlon NOTE 2: _. O"criptorCade•• ICh.... up 10 Ih...which prodomI..... by _ ••, 1IoI.2A: _ SpeelQ. 
=3:!ElIon"'d~~~at NOlo 3A: Bamwon SpecUIc 

_ roq<IIrIng dlopoHlIII approved _010_ c...i... (C__ c.d••• may be <ppNw..., WHIo OOlcripiorCadea =fiittttM ~ n 

Soll___ 

po."" !he_IIoode ......1be fall_ by "-01'." ~. Charcoal 

29. __ 
:Ie. E__BcIIomIf/SU:lgo8l (Ch.,... alI.ppllcUl. co4o.., !U ~ ,~, .:I:~caI StabUb:atlon Mda Cod.. 

AHlgh.InIogriIy~-PoIy 
~. __A'" 

3O.C"'''''I~_ 

C_ 
mtlSt • 0 ·S" • (Chaose &hI. cod,1t 

":r.:rfdbrand= '="~lIIItd1._lIokora 9.~ B Hlghin1ogrily~,.PoIy__'_ 

~= 
31. AnIon~.MadIa 39. Complldl>ls T"",h In tem 1 Code 1 ME REO. appIIOabRol

2._8.. lo.G.. ~ C High InIogriIy Drum 0V0rp0d< • Poly 32. _lied ~._ 40. N<moompa_ Tfaoh G -3. _ 0n.Im or P., 11. Bulk. \lnpadcaIjed 0. High InIogriIy C_·_ .. SIooI ~~:~LIquId 33. CcnIomlnotad oqulpmenl 41.Mlmalc....... H SolId Solldln...... 
4. MoIoi 0n.Im or Poll 12. ~ComponanIa e HIgh InIogriIy Coolal"", • FI>ergIooo 34. Ofll-Llquld(""""",olI) 42. 8101og1o:a1 MaIorioI (exeopl I Combullll>lo 9O.C_n1 94. VInyl Eliot SIyrenII M 

__er 

$._TonkOfLlnllr 13.HlghInlogrily~ FLInIIr·Stee/ 26.FIIIo,_ 35. GIU$WE11t'8 or labware animal carcau) J Non-<:om_ .1. Canenolo 99. 0IhGr. Il<>oaibe 
6. C ....... 1a T"""or IJnIIr 1e. 0Iher. Iloocliba In 118m a. Z1._lcaIfUC<Ir 311. _ SourceIIleVIce 

4a __ 

K AlrFlllrallonFIRn (~) 1n_13," 
1. PoIyoIhIono T.....or Liner or ad£WoMI page. 211.!;PAorS 31. Palni '" Pialing 59. OIher. 001Clibe In Hem 11, l - 92. BJh.llnen addIIonai page 
8. flborglost Tonk or LInIIr 

__ "'--, 93. VInyl CIlIorIIIe 100. None Required. 
-

FORM!I<II(I0--98) 
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FORM 540 ADCO SERVICES, INC. 5. SHIPPER-NAME AND FACILITY _NT LO. NUMBER 8. MHlIFEST NUM8ER 

UNIFORM LOW·LEVEL RADIOACTIVE 
ROCHE DIAGNOSTICS 61517 7. FORM 540 AND 540A PAGEl OF 1 PAGl!(S) IUQIhIs _ on •• _tlnuallon 
/FOR THE ACCT OF ADCO SERVICE. fORM 541 AND 541A 1 PAGelS) paps) 

WASTE MANIFEST 
.,1SHAOUE ROAD COlLeCTOR FORM 542AN05<42A _. PAGE(S) 

INDIANAPOLIS, IN 4QSO ADDITIONAL INfORMATION No.e PAGElS) 09-0117 C " 
PROCESSOR 

SHIPPING PAPER SC PERMIT I SHIPMENT NUMBER 
X 

GENeRATOR TYPE II. CONSIGNEE. Nam. ond Faciily Add..., CONTACT 
NIl 0.9-0117 C (SpecIfy) I LEN WARBIANYIFACILITY MGR 

1. EMERGENCY TELEPHONE NUMseR (JncIu<jeMl/l Code) ADCO SERVICES, INC. 
317·716....71 CONTACT TELEPHONE NUMBER 17650 OUVAN DRIVE TELEPHONE NUMGERpncIud.AreB Code) 

TIM LONNEMAN (Incluilo AI..Code) 
ORGANtV.TION 317·716~1 TINLEY PARK, IL 60477 708-429-1660 

ROCHE DIAGNOSTICS 
S. CARRIER  Name and Address EPA 1.1). NtlMBER BIGNATIJRE  _ con.sIgnoo lJd<..wIedgIng _,.".,q,t OATE 

2. IS THIS AN "El\CLUSIIIE USE" SHIPMENT? 3. TOTALNUMIlEROF i I AOCOM EXPRl!SS,INC. IlD0472G7384 

~:s 
PACKAGeS IIlI!NTlFIED 176S0 DUVAN ORNE 
ON THIS MANIFEST 1 SHIPPING OATE 10. CERTIFICATION 

=> TINLEY PARK, IL 10477 1/_ 

~::=:r:":-II1m~~.":."!=J~~~~C=rIt':~"':"~C= 
4. 

IlGES EPA REGULATED ,t~f(ES EPA MANIFeST NUMBER CONTACT TELEPHONE NUMBER _ iha!!he"""'" ar. _, pacUgod, mlltkod, and labeIad ami ""in_condition lor lronapD!1lillon ami 
WASTE REQUIRING A ROIIERT BASSETT ~=r-) dloposaI .._1n _ WIIh the ~o/ 10 CfR Pw211 andel.... equivalent SlOI. rtgUiaIJI!nto. 
=~PANY X NO NA G:RE-'Z:Q~_"" DATE ~DRlZEO_TURE TITLE OAT! 
1f"Y..... ptOYide ManlestNurnttw 111:====> 

.J.J.. )~ I", .LJ. >-~.O<J ~~ ..;.-- £1IM't".,,,,,,,.A/~e;J;-if ,>"'/Jf 
11. U.S. DEPARTMENT OF 1RANSPORTATION DESCRIPTION ..j2. 

I~f 14. 0 IS. ' 
/' TOT";' PAC~EACTMTY 17. 18. TOTAl\I'IEIGHT 1!1.IIlI!N1lFICATION 

(Irn*JdIng'_1Ih1ppinQ ....... __, UN 10 number. DOTLABEt. ORT PHYSICAl AND INDMDUAl LsAlSCO OR VOLUME _ROF 
arnllll1l' ___ 

'RADIDACTlIIE" INDEX CHEMICAL FORM RADIONUCLIDES MBq mCI CLASS (Use -",,"ale unit,) PACKAGE 

UN291 0 Radloactlve material, excepted package·liml~ NA r-tA Solid N.O.R.M. WASTE U·238 .5401E·01 4.1625E-II3 NA 25. L8S; 1.4 09-11117-111 
quantlty of material. 7 .. , FT3-

FOR CONSIGNEE US/! ONLY 20. 

~rS ft,e7"1J/H '1l(:H:.. u~ 0/7 MrO:>t...c... 16~ V 

~~~'.I' 
. 

FOFlM 540 (11).96) 
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041 III S AI. 
NUMBER OF SP 2. MANIFEST NUMBER 
PACKAGES! NET WASTE NET WASTE 09-Q117 C ' 

UNIFORM LOW-LEVEL RADIOACTIVE ~~s VOI.UME ~IGHT U·233 U·235 Pu TOTAL 
3. PAG,!: 1. OF 1 PAGE(S) / 

WASTE MANIFEST rna INc.. 1<g 1.4000 
1 ft3 0.0396 II 11.3398 NP NP NP NP 4. SHIPPER NAME 

CONTAINER AND WASTE DESCRIPTION Til/flY ROCHE DIAGNOSTICS 
ALL NUCUOES TRITIUM 0.14 T_ 1-129 SOURCE 

Additional Nuclear RCIl/utato,&CommIssion jNRC) Requirements for Control, Transfer and 
U401E-01 (kgsj 1.2500e·02sposal of Ra joacUve Waste MBq NP NP NP NP SHIPMENT 10 NUMBER 

mCl 4.1t125e-03 NP NP NP NP (lba)l 2.7558E002 61517 
50 IPTI I FO P C AIN 'SWASTE 

PHYl CAl OESCR TlON t o SCRIPTIO 15 l I Rl ClASSIFI 
5. 8. 7. 8. WASTE 9. 10. SURFACE 11. 12. APPROXIMATE 13. CATION 
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DandD Building Occupancy Scenario file:///C:/Documents and Settings/Tony McGill/My DocumentsIDD/c14_1... 

• DandD Building Occupancy Scenario 

DandD Version: 2.1.0 
Run Date/Time: 101712011 10:27:15 AM 
Site Name: Any 
Description: Area Correction Factor for C14 and 1 square meter. 
FileName:C:\Documents and Settings\Tony McGill\My Documents\DD\c14_I.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 
Nuclide concentrations are distributed among all progeny 
Number ofsimulations: 100 
Seed for Random Generation: 8718721 
Averages used for behavioral type parameters 

• 
External Pathway is ON 

Inhalation Pathway is ON 

Secondary Ingestion Pathway is ON 


Initial Activities: 

Area of ·1Nuclide Distribution 
Contamination (m2

) 
114C 11 . . . ....... .rIC-'-ON-.'-ST-""A-N-T-(d"';"Pm'-".'-1O-0"':"c-'-m-**-'-2)-.--'-'-~-'--'---'---"-'-'--

i-:-IJus"":"":"tifi='"lc';';;"at':-io-"'n~fo--".r""-co""'"n"'"'ce'-ntr=a=ti-on'-:-Ar'-e-'a"';"'F"""'ac""'to-'-r"-'C'-al-'cul';";'a'""'ti""on""""" IValue 1.OOE+OO 

Chain Data: 

Number of chains: 1 

Chain No.1: 14C 
Nuclides in chain: 1 

Chain
Nuclide 

Position 
Half 
Life 

114C .11 12.09E+061 

First Fractional 
Parent Yield 

J 

Second Fractional 
Parent Yield 

I I 

Surface 15cm 
Ingestion Inhalation Dose Dose 

CEDE CEDE Rate Rate 
Factor Factor Factor Factor 
(Sv/Bq) (Sv/Bq) «Sv/d) «Sv/d) 

I(Bq/m2»/(Bq/m3» 
15~64E-lOIS.64E-1O Il.39E-1516~22E-18" 

Initial Concentrations: 
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Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

Surface Concentration• I Nuclide 
(dpm/lOOcrn**2). 

114C Il.OOE-Ol· 

Model Parameters: 

General Parameters: 

Parameter NameI 

ITo:Time In Building 

[Default value used 

Tto:Occupancy 

Period 

[Default value used 

Vo:Breathing Rate 

• 
[Default value used 

RFo*:Resuspension 

Factor 

[Default value used 

GO*:Ingestion Rate 

[Default value used 

ITstart:Start Time 

[Default value used 

ITend:End Time 

[Default value used 

Idt:Time Step Size 

IDefault value used 

Pstep:Print Step Size 

[Default value used 

AOExt:External 
Exposure Area 

[Default value used 

• 
AOlnh:lnhalation 

Exposure Area 

[Default value used 

i)escription DistributionI I 

The time in the building during the 
ICONSTANT(hr/week)

occupancy period 
- ..' .. 

[Value 4.50E+OI 

The. duration ofthe occupancy exposurelCONSTANT(da s) 
~n~ y 

...... _." _.- - - ... ,_._". -- .- .-.- .-. - - - - ... 

[Value 3.65E+02 

The average volumetric breathing rate 

during building occupancy for an ICONSTANT(m"'ih<) 

8-hour workday .. 


[Value 1.40E+00 

Effecti ve res~pension factor during the .IDERIVED( lim) 
occupancy penod = RFo *Fl . 

- ,". - - - -, _.. - . - .... " - , 

[ 

Effective secondary ingestion transfer 
rate of removable surface activity from 

IDERNED(m..'ih< ) building surfaces to the mouth during 
building occupancy = GO *Fl 

. - - .. . . 

[ 

·IThe start time of th~~cenario in days ICONSTANT( days) 
- . - _. 

[Value O.OOE+OO 

IThe ending time ofthe scenario in days ICONSTANT( days) 

[Value 3.65E+02 

IThe time step size ICONSTANT( days) 

IValue 3.65E+02 

Tire ti~ ,<ep".' tho hi".", filo. I 
Doses w!ll be written to the history file. CONSTANT(none) 
every n time steps 

. . . 

[Value 1.00E+00 

Minimum surface area to which 
occupant is exposed via external ICONSTANT(m"') 
radiation during occupancy period 

IValue. 1.00E+OI 

Minimum surface area to which 
occupant is exposed via inhalation I CON STANT(m"') 
during occupancy period 

[Value 1.00E+OI 

20f4 101712011 10:28 AM 
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• 
AOIng:Secondary 
Ingestion Exposure 
Area 
IDefault value !.!lis<d 

AO:Exposure Area 

IDefault value used 

Fl:Loose Fraction 

IDefllult value !.!lied 

Rfo:Loose 
Resuspension Factor 
Default value used 

GO:Loose Ingestion 
Rate 

• IDefault value used 

Correlation Coefficients: 

Summary Results: 

Minimum surface area to which 
occupant is exposed via secondary 
ingestion during occupancy period 

Minimum surface area to which 
occupant is exposed during the 
occupancy period 

Fraction of surface contamination 
available for resuspension and 
ingestion 

Resuspension factor for loose 
contamination 

The secondary ingestion transfer rate of 

iCONSTANT(m"2) 

IValus< 1.00E+Ol 

IDERlVED(m"2) 

I ~~ 

ICONSTANT(no",) 

IVai us< 1.00E-01 

ICONTINUOUS LOGARlTHMIC( 11m) 
, - - -.. - ." .... -- _ ..... -.. -. 

Value Probabili!y 
9.12E-06 O.OOE+OO 
1.10E-04 7.67E-Ol 
1.46E-04 9.09E-Ol 
1.62E-04 9.50E-Ol 
1.85E-04 9.90E-Ol 
1.90E-04 1.00E+00 

loose removable surface activity from 
CONSTANT(m**2/hr)

building surfaces to the mouth during 
building occupancy 

.IValue 1.10E-04 

90.00% of the 100 calculated TEDE values are < 6.80E-07 mremlyear. 
The 95 % Confidence Interval for the 0.9 quantile value ofTEDE is 6.33E-07 to 7.41E-07 
mremlyear 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

Surface Concentration Nuclide (dpm/IOO cm**2) 

114C 


• Pathway Dose from All Nuclides (mrem) 

All Pathways Secondary
External InhalationDose Ingestion 
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17.41E-07 12.26E-09 !4.96E-07 12.42E-07 


• Radionuclide Dose through All Active Pathways (mrem) 

·r All Pathways ,
~.~~N~u_c~li~d~e__~~rL~__~_D~os~e~~~~1 
rI14_c~~--,,-~~,,-,-,1r-7'-,-"-41-=..F:,,,--O"'-"}~""';';';;"-=";';'=-"-~=1
lA.ll~uclidesI7.4IE..07 ~ ..... 

Dose from Each Nuclide through Each Active Pathway (mrem) 

:,. ........ Nuclide·· ···1· External··' Inhalation 1 Secondary 
. .. Ingestion 

114C ..rI2 ."'-26'-"E"--".O-""9=;;....;.;;;;;..;;;;...;;;;....;;;;rI4=.9=6""-E-=O""-7--"'''''-''''-''''-''''-~12.42E-07 ... m. -

• 


• 
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DandD Building Occupancy Scenario 
• 
DandD Version: 2.1.0 
Run DatelTime: 1017/201110:31:38 AM 
Site Name: Any 
Description: Area Correction Factor for C14 and 10 square meters. 
FileName:C:\Documents and Settings\Tony McGill\My Documents\DD\c14_10.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 

Nuclide concentrations are distributed among all progeny 

Number ofsimulations: 100 

Seed for Random Generation: 8718721 

Averages used for behavioral type parameters 


• 
External Pathway is ON 

Inhalation Pathway is ON 

Secondary Ingestion Pathway is ON 


Initial Activities: 

Nuclide 
Area of 

Contamination (m2
) 

Distribution 

114C 1 
10 

....... .. 
ICONSTANT(dpmllOO crnU 2) 
~ ... l.OOE+OO .IJustification for concentration: Area Factor Calculation 

Chain Data: 

Number of chains: 1 

Chain No. I: 14C 
Nuclides in chain: 1 

15cmSurface 
DoseDoseInhalationIngestion 

Rate RateChain Half CEDE CEDEFirst Fractional Second FractionalNuclide FactorFactorPosition Life FactorParent Yield Parent FactorYield 
«Sv/d)«Sv/d)(SvlBq) (SvlBq) 

• l(Bq/m3» 

114c ·.11. 12.09E+061 15.64E~lO 15.64E-1O 11.39E-1516.2~E-I~ 
l(Bq/m2» 

.. "" .. ". " .. 1 1 . 1 

Initial Concentrations: 

lof4 101712011 10:33 AM 

file:///C:lDocuments


DandD Building Occupancy Scenario file:IIIC:/Docwnents and SettingslTony McGilllMy Docwnents/DD/cI4_ ... 

Note: All reported values are the upper bound of the symmetric 950/0 confidence interval for the 0,9 quantile value 

• 

Surface Concentration1.~ ..• ~ucli~eM (dt>m1~OOcm**2) 

114C li.oOE+OO 

Model Paranleters: 

General Parameters: 

L Parameter Name I ..H Desc~iption I . Distribution 

ITo:Time In Building r=!::-~~-u-:-~m-an-ec-:-~n-pth-:-e;-io-::-b~-:i-:-ld-::-ing-d-:-ur-i:-n-g-:-th-e--[CONSTANT(hr/Week) 
r=ID-e'::-fa-ul7'-t-va-:l-ue-us-'-'-ed-:-'-"'---'-"'--=------'----'--"'---'--'---~ 4.50E+Ol 

~!~~~:cupancy :~::ationOfthe occupancy exposureICONSTANT(dayS) 

!Default value used . . ... ... . ... .. . .. ..~ .. . 3.65E+02 

The average volwnetric breathing rate I 
Vo:Breathing Rate ~:~:~~~~!;~cupancy for an CONSTANT(m**3/hr) 

IDefault val ue used ~r-Vi"-al-ue--'----'-"-'--'-'--l-.4';"'O-E";'+';"'O-'O"---"--'--'---'--;"";';"" 

• RFo*:Resuspension Effecti.ve. re.sus,.pe.n.s.io.n..f1.actor dur.in.g the /DE.R.IVE.D.(11m.)
Factor occupancy peflod = RFo * FI 


!~D=ef:=a=ul=tv=a=lue==.us=e=d~.~~~···· r-!___~_~-'-~~~~_~ 

Effective secondary ingestion transfer I 

GO*:Ingestion Rate S~:::E~~;Zi:;m . D(m"2fh,)DE 

RIVE
~ID=-e~fa::"y1~·t=y::,:,a~lue~us=e=d~.;.....;.-'-----, . ~ .. r-!;"';'.~-'-"'----'--='""---'--';"";"'---'-'-'-----'--'---'---'-'-

IlStart:Start Time ITllestarttime of the scenario indays ICONSTANT(days) 

!Default value llSed r-IVi-'-'ai'-ue-~~"-·-O-"-,'-OO"""E-'+':":'O""'O'-'---'---'--'-~"---''-

ITend:End Time Ir-T-'-he-'-'-en'-d'-in~g-"-t-"im-e-"'O-f-'th-'-e'-s-c""'en-a-ri-o-'i-'n-"'da~y-s ICONSTANT( days) 


!Default value used .r-!Vi-al-ue---"""-3-.6-5-E+'-"0'-2~-'-'---'---"-----'-


Idt:Time Step Size r'-IT-"he;;";'t-im-'-e"""g--'te-p-'-.s-'-iz""e-'-.--'-----"'-'-~ICON~TANT(days) 


IDefault value used r-!Va-"-':-ue-".'--'-~"';"";'-"'3-'-.6-5--'E+'-O"':'2~-'-"-----"---'-"'------'-

The tillle steps for the history file. I 

Pstep:Print Step Size 
 Doses w~ll be written. to.. th.e history fi.l.e . CONSTA.NT(non.e.)

every n time steps 
~ . . ~. r-!~'-al-ue--'----'-'-I."';'OO-E':;"+:-O':'-O'-'------'----'-----"---' IDefault value used 

AOExt:External 

Exposure Area 

Minimum surface area to which 
occupant is exposed via external 
radiation during occupancy period 

I 
CON.. STANT(m**2) 

IDefault value used r-IVI-al-ue--'---1.-00-E-+-O-l'------ 

• 
rM-i-ru-'m-um----'s-ur-f:..;...ac..;...e-a..;...r-ea-to-w...:.hi-'c-"'h-"---I 

AOlnh:Inhalation 
occupant is exposed via inhalation CONSTANT(m**2)

Exposure Area during occupancy period 
. .. - ~. 

Il)efault value used iValue 1.00E+OI 

20f4 10/7/2011 10:33 AM 
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• 
AOIng:Secondary Minimmn surface area to which 

Ingestion Exposure 
 occupant is exposed via secondary ICONSTANT(m"2) 

ingestion during occupancy period Area 
, - - ___ u _____ '' _____ • 

!Olllliult Villu!l US!lQ ... 	 IValu!l l.OOE+Ol 

Minimmn surface area to which 

AO:Exposure Area 
 occupant is exposed during the IDERNED(m"2) 

occupancy period 

IDefault VillYSl ~!lg ! . --.-. 

Fraction of surface contamination 
FI:Loose Fraction available for resuspension and ICONSTANT(OO",) 

ingestion 

IOefault value lCl!ilQ 	 !~ l.OOE·Ol 

Rfo:Loose Resuspension factor for loose 
ICONTINUOUS LOGARlTHMIC(lIm)contaminationResuspension Factor 

._. - --, ._." - - -- -- -- .". --- - -

Default value used 	 Value Probabili!i: 
9.l2E-06 O.OOE+OO 
1.10E-04 7.67E-Ol 
1.46E-04 9.09E-Ol 
1.62E-04 9.S0E-OI 

·1.8SE-04 9.90E-OI 
1.90E-04 1.00E+OO 

- . 

The secondary ingestion transfer rate of 

GO:Loose Ingestion 
 loose removable surface activity from CONSTANT(m**2/hr)

building surfaces to the mouth during 
building occupancy 

Rate 

• !Default value used 	 .Ivalue l.lOE-04 

Correlation Coefficients: 

Summary Results: 

90.00% of the 100 calculated TEDE values are < 6.80E-06 mremlyear. 
The 95 % Confidence Interval for the 0.9 quantile value ofTEDE is 6.33E-06 to 7.41E-06 
mremlyear 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

Surface Concentration Nuclide 
(dpmll~O.cm**2) 

114C 

I• Pathway Dose from All Nuclides (mrem) 


All Pathways Secondary

External InhalationDose 	 Ingestion 
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17.4IE-06 ~26E-08 14.96E-06 12.42E-06 


• Radionuclide Dose through All Active Pathways (mrem) 

Nuclide All Pathways 
Dose 

114c 17.41E-06 

IAn~uclides . . .17.41E-06 . 

Dose from Each Nuclide through Each Active Pathway (mrem) 

Nuclide External ,. I h I f I Secondary 

rI

1
"'-"4C=.~~"'-"-'''--""'' r-12.:::....26----'E.:..;..;-.;.;...o8~.=-'-"~c..:..;;.;;..1r-4.c..;.;96'-E.;...;;._.;.;...O;=.,-a=a,-,-,I=o;.;....;n;;....;.;;;...;'-'--12.42E_o~ngestion . 

• 


• 
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• DandD Building Occupancy Scenario 

DandD Version: 2.1.0 
Run Date/Time: 10/7/20119:51:49 AM 
Site Name: any 
Description: Area Correction Factor for H3 and 0.01 square meters. 
FileName:C:\Documents and Settings\Tony McGill\My Documents\DD\h3_0.01.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 
Nuclide concentrations are distributed among all progeny 
Number ofsimulations: 100 
Seed for Random Generation: 8718721 
Averages used for behavioral type parameters 

• 
External Pathway is ON 

Inhalation Pathway is ON 

Secondary Ingestion Pathway is ON 


Initial Activities: 

Area of 
DistributionNuclide 

Contamination (m2) 
13HIO.Ol . . . .. ... ICONSTANT(dpmllOO cm**2) 

IJustification for concentration: Area Factor Calculation .IValue· l.OOE+OO 

Chain Data: 

Number of chains: 1 

Chain No.1: 3H 
Nuclides in chain: 1 

Chain Half First FractionalNuclide Position Life Parent Yield 

.,' " 

Surface 15cm 
Ingestion Inhalation Dose Dose 

Second Fractional CEDE CEDE Rate Rate 
Parent Yield Factor Factor Factor Factor 

(Sv/Bq) (Sv/Bq) «Sv/d) «Sv/d) 

• /(Bq/m2» /(Bq/m3» 

13H 11 14.51E+031 11.73E~1l 11.73E-11 10.00E+00 10.00E+00 I I .1 ~ ..... -.. . -- .-' .. -- _ .. --- ,,- - - " 

Initial Concentrations: 

10f4 101712011 11: 19 AM 
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DandD Building Occupancy Scenario file:! IIC:/Docurnents and Settings/Tony McGilllMy DocurnentsIDD!h3_0 .... 

• Surface Concentration
Nuclide 

.(d(lD1l!O~cm*~~) 

Model Parameters: 

General Parameters: 

I Parameter Name] . Description . 1,.___________________D_is_t_ri_b_U_ti_o_n .._._____ 

ITO:TIme In Building r!-~~'-~-i:re-n-c-~n'-pth-e:-io-b:-'-ld-ing'-'-d'-ur'-i-ng'-'-th-e'-'----ICONSTANT(hr/week) 
[Default ~alue used lYil.i!Si.~vi:..cI--"-·-'-'-..C-.--"·'-'--'-4";".5-0E'-'-+-'-O-I-'--'-'----'-;""";"'~-'---'-'-

;!:~~:cupancy .!:~::ation ofthe occupancy exposureICONSTANT(dayS) 

[;::D:::efi::a::ul::tv=a=lue=us=e=d~=-,-,-,- .. .. ...... . [~. .. 3.65E+02 

The average volumetric breathing rate I 
Vo:Breathing Rate ~~~~~:~~~:ccupancy for an C~NSTANT(~**3/hr) 

[Defa~lt value used ~ 1.40E+OO 

• RFo*:Resuspension 

Factor 


[Default value used 


Effective secondary ingestion transfer I 
GO*:Ingestion Rate :!::.::~:~::;~!~m .DERIVED(m"2/h<) 

... . ..... .. [ 

[Default value used 

. 


r-~-'-'-'----'--'-~~=-~-'--'--'--'-~~--~ 

ITstart:Start Time IThestarttlmeofthe scenario In days ICONSTANT(days) 

[Default valu~ used . ~ O.OOE+OO 

ITend:End TIme ·'IT"-he"-"-en-d"'"in""g tI-·m-e ..... .......... .....o'-f-'the"""."-.sc""'en..;..a"""n·o-i'--n-'-d"'"'"ay'""'--'s ICONSTANT(days) 

[Default value used r-[\1'--al'-u--'e"-"---"-"·--"--3-'-.6-5...;.E...;.+-O-2--'--'--.;;.....;.--'--..;...;;..~ 

Idt:TIme Step Size IThe tilnes~~size ICONSTANT(days) 
C[D--e"'="fa-:u1:-t"'-va-:-lu'-e--'us-e-:d-'-"'-·--'-:.::.-"----'----'-"---------'-'--"-'---.....~"---'------!VaIue 3.65E+02 

The time steps for the history file. I 

• 

Doses will be written to the history file CONSTANT(none)Pstep:Print Step Size 
every n time steps 

[D~fI!.Yltvl!.lue used [Value l.OOE+OO 

AOExt:External Minimum surface area to which 
ICONSTANT(m"2)

Exposure Area 
occupant is exposed via external 
radiation during occupancy period 

!Default value used ... !Value I.OOE+Ol 

AOInh:lnhalation Minimum surface area to which 
ICONSTANT(m"2)

Exposure Area 
occupant is exposed via inhalation 
during occupancy period 

!pefault valueuse~ IValue 1.00E+Ol 

20f4 101712011 11:19 AM 
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• 
AOIng:Secondary Minimum surface area to which 
Ingestion Exposure occupant is exposed via secondary lCONSTANT(m"2) 

ingestion during occupancy period Area 
1.Q~faYll ~!!.lys: m!~d IYalue 1.OOE+O1 

Minimum surface area to which 
occupant is exposed during the iDERIVED(m"2) 
occupancy period 

IDefault value used 
, .".', - ._" . I

,-,~-, ~"' ~ 

AO:Exposure Area 

Fraction of surface contamination 
FI:Loose Fraction available for resuspension and iCONSTANT(noOO) 

. ingestion 

IDefaull value used .!Value l.OOE-OI 

Rfo:Loose Resuspension factor for loose ICONTINU~USLOGAIUTHMIC( 11m) ~ contaminationResllspension Factor 
Default value used Value Probability 

9.12E-06 O.OOE+OO 
1.10E-04 7.67E-OI 
1.46E-04 9.09E-Ol 
11.62E-04 9.50E-OI 
.1.85E-04 9.90E-OI 
11.90E-04 1.00E+00 

The secondary ingestion transfer rate of 

GO:Loose Ingestion 
 loose removable surface activity from 

CONSTANT(m**2/hr) 

• 
building surfaces to the mouth during 
building occupancy 

IDefault value used IValu~ LlOE-04 

Rate 

Correlation Coefficients: 

Summary Results: 

90.00% of the 100 calculated TEDE values are < 2.02E-IO mrem/year. 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1.88E-10 to 2.20E-l 0 
mrem/year 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

Surface Concentration I Nuclide ( dpmll00c01**2) 


13H 19.72E-04 


• Pathway Dose from All Nuclides (mrem) 

All Pathways Secondary
External InhalationDose I [ Ingestion 

30f4 101712011 11:19 AM 
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12.20E-I0 10.00E+00 .. 11.48E-I0 17.22E-l1 

• Radionuclide Dose through All Active Pathways (mrem) 

All Pathways I Nuclide Dose 

12.20E-I0 


IAII'Nuclides . 

Dose from Each Nuclide through Each Active Pathway (mrem) 

• 


• 

40f4 101712011 11:19 AM 
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• DandD Building Occupancy Scenario 

DandD Version: 2.1.0 

Run Datemme: 1017/2011 9:48:21 AM 

Site Name: any 

Description: Area Correction Factor for H3 and 0.1 square meters. 

FileName:C:\Documents and Settings\Tony McGill\My Documents\DD\h3 _ O.l.mcd 


Options: 

Implicit progeny doses NOT included with explicit parent doses 

Nuclide concentrations are distributed among all progeny 

Number ofsimulations: 100 

Seed for Random Generation: 8718721 

Averages used for behavioral type parameters 


• 
External Pathway is ON 

Inhalation Pathway is ON 

Secondary Ingestion Pathway is ON 


Initial Activities: 

Nuclide 
Area of 

Contamination (m2
) 

Distribution 

13H 10•1 . .. .. ICONSTANT(dpmlIOO cm**2) 

i-IJu-'-st-'-:-ifi"::""lc"""'at""-io;;";'n~fo'-'-r-'-co-'n--'ce'-ntr-a-ti-"-on'-'-:'-Ar-e-a""'"F'--ac=to-r--'C=al"-cu'""la-ti=on"--' IValue 1.OOE+OO 

Chain Data: 

Number of chains: 1 

Chain No.1: 3D 

Nuclides in chain: 1 


Surface 15 em 
DoseDose 

Chain 
InhalationIngestion 

Rate RateHalf CEDE CEDEFirst Fractional Second FractionalNuclide FactorFactorFactor 
(SvlBq) 

Position Life Parent FactorYield Parent Yield 
«Sv/d)«Sv/d)(SvlBq) 

• 
 I(Bq/m2» 
l(Bq/m3» 
13H 11 14.51E+031 11.73£-11 11.73£-11 10.00£+0010.00E-*:00 

"' , ____ ~ ____ • _ _ ' u, __ ._I I 1 

Initial Concentrations: 

lof4 101712011 11: 14 AM 
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Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

I• Surface Concentration 
Nuclide 

(dpny"lOOcm**2) 

13H 

Model Parameters: 

General Parameters: 

~~~~~--~--~--~~~r--~~--~~~~~~~--~~1 

Distribution'" Parameter Name . .I. »escription I . 
.Ir------------------'T=oo~ti~·me--~in-ili~e-b-m-·l-d-in-g-d-m-i-ng-ili--e----Ir, 

To:Timeln Building occupancy period . I~ONSTANT(hr/week) 
f::ID-e-=-fa-ul:-'t"'-'va-:l;...ue;...;.us---'ed-'----'----'--~--'-~""--~----'----'----'-fu!!Yi .. 4.50E+O1 

~!~~~:cupancy !:i::ationOfilie occupancy exposmeICONSTANT( days) 

IDefault value used . . . '" . Ir-~'-al-'ue----'-'...;.....;·---'-3-.6-5E-+-O...;.2-~---'-----'-':...;..;;... 

The average volumetric breathing rate I 
Vo:Breathing Rate ~~~~ ~~~~~;;ccupancy for an CONSTANT(m**~/hr) 

IDefault value used IValue 1.40E+OO 

• 
 ~iij.~~~.~~"_~.._~.,~~,_;;~.~p;en~si~o;;n~·-f1!R;:ffice;;;:p;i:~:e~c;~ep;;s:s;;r;;;i~:~ns~.:i:i~:n;-;!~a;;;to~~:;dhur;;:ii~ng;.;ili;eIDERIVED( 11m) 


IDefault value used . . .'. . I 

Effective secondary ingestion transfer I 
rat~ ~fremovable surfuce.activity!.T.om. DERIVE.D.(m*.*2./hr).GO*:Ingestion Rate bmldmg smfaces to ilie mouth durmg 
building occupancy =GO * Fl 

IDefault value used .. fu!!Yi. . . O,OOE+OO 

ITend:End Time IToo ending time ofilie scenario in days ICONSTANT(days) 

IDefault value used i-fu!!Yi"';'I-ue~.---'--'--3-.6-5-E+'-O-2-----'------' 

Idt:Time Step Size ITOO timestep size . ICONSTANT(days) 
i-ID:-'e-::-fa"-u:-'lt-v~al-ue-us-=-ed--'-·--'-------'--'--...;;...:.---'----'----IValue 3.65E+02 

The time steps for ilie history file. I 

Pstep:Print Step Size 
 D.o.ses W~I.l be wr.itten to ilie history fi.le C.ONSTANT(no.ne.)

every n time steps 
.. r-I~~l-ue~·~·--~l-'-,O-'-O-E+-O-O~=---~-:-'~IDefault value used 


Minimum surface area to which I
AOExt:External 
occupant is exposed via external CONSTAN. .T(..m**2)

Exposure Area radiation during occupancy period 
~----~~--~-----'-'----~~~ 

IDefault value used Value LOOE+Ol 

• 

r:'-M~i'-:ni;-m-"'um--s-ur--:t1;-ac-e;...ar-e-'-a'-to--w-:hi-:-·c-::h----~I 


AOInh:Inhalation 
occupant is exposed via inhalation CO.NSTANT.(m**2).

Exposure Area during occupancy period 
r-I~-al-ue-------l-.O-O-E+-O-I-----------I[)ef~ult value used 

20f4 10171201111:14 AM 
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• 
AOIng:Secondary Minimum surface area to which 

Ingestion Exposure 
 occupant is exposed via secondary iCONSTANT(m"2) 

ingestion during occupancy period Area 
ID~mult val~ useg l.OOE+Ot~. 

Minimmn surface area to which 
AO:Exposure Area occupant is exposed during the iDERIVED(m"2) 

occupancy period 

IDefault val~ ~S;g I 
Fraction of surface contamination 


FI:Loose Fraction 
 available for resuspension and iCONSTANT(OOCC) 
ingestion 

IDefaylt valy~ ~s:g /Value l.OOE-Ot 

Rfo:Loose iResuspension factor for loose 
ICONTINUOUS LOGARlTHMIC( 11m)contaminationResuspension Factor 

•• ,'" ", '"__ •• __ " d_. _,_ _ _ _ 

. Default value used Value Probabili!y 
9.12&06 O.OOE+OO 
I.lOE-04 7.67E-Ot 
1.46E-04 9.09E-Ol 
1.62E-04 9.50E·OJ 
1.85E-04 9.90E-Ot 
1.90E-04 l.OOE+OO 

The secondary ingestion transfer rate of 

GO:Loose Ingestion 
 loose removable surface activity from CONSTANT(m**21hr)

building surfaces to the mouth during 
building occupancy 

Rate 

• IDefault value used ... l.lOE-04 

Correlation Coefficients: 

Summary Results: 

90.00% of the 100 calculated TEDE values are < 2.02E-09 mremlyear. 
The 95 010 Confidence Interval for the 0.9 quantile value of TEDE is 1.88E-09 to 2.20E-09 
mremlyear 

Detailed Results: 
Note: All re ported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

Snrface Concentration Nuclide 
(dpm/lOO cm**2) 

19.72E-03 

• Pathway Dose from All Nuclides (mrem) 

All Pathways Secondary
External InhalationDose Ingestion 

30f4 101712011 11:14 AM 
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12.20E-09 IO.OOE+OO 11.48E-09 17.22E-IO I 

• Radionuclide Dose through All Active Pathways (mrem) 

All Pathways 
DoseI Nuclide I~ 

1-13H... '--"----'--'----'--'--~'--12.20E-09 
i-IA-'-"l1"-'-N-u;...;;..cl....;.id""""es~....;.;...;;..~-"-'-'-·12.20E-09 . 

Dose from Each Nuclide through Each Active Pathway (mrem) 

Secondary 
1_. Nuclide External Inhalation Ingestion 

13H. IO.OOE+OO. 11.48E-09 


• 


• 
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DandD Building Occupancy Scenario 
• 
DandD Version: 2.1.0 
Run Date/Time: 1017/20119:46:12 AM 
Site Name: any 
Description: Area Correction Factor for H3 and 1 square meter. 
FileName:C:\Documents and Settings\ Tony McGill\My Documents\DD\h3 _I.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 
Nuclide concentrations are distributed among all progeny 
Number ofsimulations: 100 
Seed for Random Generation: 8718721 
Averages used for behavioral type parameters 

• 
External Pathway is ON 

Inhalation Pathway is ON 

Secondary Ingestion Pathway is ON 


Initial Activities: 

Nuclide 
Area of 

Contamination (m2
) 

Distribution 

13H 11 . . ICONSTANT(dpmllOO cm**2) 

;'-IJu-'-st-ifi-c-at-io-'n-fo"'-r-co-n-ce-ntr-a-ti-on:':":-Ar-e-a-'-F-'-ac-'to-'-r-'C-al-"-cu-Ia-'-ti'-on-Ivalue 1.OOE+OO 

Chain Data: 

Number of chains: 1 

Chain No.1: 3H 

Nuclides in chain: 1 


Surface 15cm 
DoseDose 

Chain 
InhalationIngestion 

Rate RateHaIf First Fractional CEDE CEDEFractional SecondNuclide Factor FactorFactorPosition Life Parent Yield Parent Yield Factor 

• 
«Sv/d) 

/(Bq/m2» 

«Sv/d)(SvlBq) (SvlBq) 
/(Bq/m~) 

13D 11 . J4.51E+031 .. . I . I I IL73~~11 11.73E-ll 10.00E+~O IO~OOE-+OO 

Initial Concentrations: 

lof4 10171201111:15 AM 
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Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

• I Nuclide 
Surface Concentration 

(dpm/100 cm**2) 

13H Il.OOE-Ol 

Model Parameters: 

General Parameters: 

I Parameter Name Descripti()11 DistributionI I " ,"

The time in the building during the 
ICONSTANT(hr/Week)uilding occupancy period 

IDefi!ull ~i!lue Y§~g IValue 4.50E+Ol 

Tto:Occupancy Th~ duration of the occupancy exposureiCONSTANT( da .. ) 
Period ~~ ~ 

. .- --.. -- -,-.- -.-- .--- .. -. - .- 

1I2l<f!lult value used IValue 3,65E+02 

The average volumetric breathing rate 
Vo:Breathing Rate during building occupancy for an .. ICONSTANT(m"'IW) 

• 
8-hour work day 

IDefault value used IValue L40E+00 

RFo* :Resuspension Effective resus.pension factor during the IDERIVED( 11m) 
Factor occupancy penod = RFo *FI . 

... - .. .... "- .. ,. . 

IDefault value used I 
~======~~-~--~~--------~~~~~------~~~~~ 

Effective secondary ingestion transfer I 
rom

GO*:Ingestion Rate r.at~ o.,.fre.mova.ble surfa..ce activityf DER.IVED(m*.*2./hr.)bUlldmg surfaces to the mouth durmg 
building occupancy = GO *FI 

. . rl~.~.~~~~~~~ 

IDefault value used 


ITstart:Start Time IThe starttimeofthe scenario in daysICONSTANT(days). 

~IVi~al~ue~~~~O~.~OO~E~+~O~O----~~~= .!Default value used 

Tend:End Time The ending time ofthe scenario in days CONSTANT(days) 
..... 

IDefault value used . IValue. 3.65E+02 

Idt:Time Step Size IThe time step size ICONSTANT(da~) 
IDefault value used I~ 3.65E+02 

The time ,rep' ron", hi,.", fil'_ I 
Pstep:Print Step Size Doses w~ll be written to the history file. CONSTANT(none) 

every n time steps_. _. . - .. 

IDefault value used IValue LOOE+OO 

Minimum surface area to whichAOExt:External occupant is exposed via external ICONSTANT(m"2)
Exposure Area radiation during occupancy period 

IDefault value used IValue l.OOE+OI 

• 
Minimum surface area to whichAOInh:Inhalation occupant is exposed via inhalation ICONSTANT(m"2)

Exposure Area during occupancy period 

!I)efault value used IValue 1.0OE+OI 

20f4 101712011 11:15 AM 
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• 
AOIng : Secondary MinimlUll surface area to which 

occupant is exposed via secondary Ingestion Exposure ICONSTANT(m"2) 
ingestion during occupancy period Area 

-al-u-e-us-e-d---.:......------------~ 1.00E+OIIQs;f!!l!lt y 

MinimlUll surface area to which 
occupant is exposed during the IOERIVEO(m"2) 
occupancy period 

AO:Ex posure Area 

-----'----------'-'------1·
IDefauit v alue used 

Fraction of surface contamination IrC-O-N-S-TA-N-T-(~n-On-e-)--~~--~-----
available for resuspension and 
ingestion 

Fl:Loose Fraction 

-al:"-u-e-us-'e-:-d--'--'---'--~'---------'-----'-'----'-IV!!lue. ... l.OOE-Ol .. _ .IDefault v 

Rfo:Lo~~~ion Factor ~;~:~e:t~~~ factor for loose/CONTINUOUS LOGARITHMlC( 11m)Resusp 
-:"-'----:--~--'---'-'-'--~--'--~~-~-~ 

Default v alue used Probability 
9.l2E-06 O.OOE+OO 
1.10E-04 7.67E-Ol 
1.46E-04 9.09E-Ol 
1.62E-04 9.50E-Ol 
1.85E-04 9.90E-OI 
1.90E-04 1.00E+00 

The secondary ingestion transfer rate of 
GO:Loose Ingestion loose removable surface activity from 

CONSTANT(m**2/hr)building surfaces to the mouth during 
building occupancy 

Rate 

• 
 IDefault v alue used IValue 1.l0E-04 


Correlation Coefficients: 

None 

Summary Results: 

90.00% of the 100 calculated TEDE values are < 2.02E-08 mrem/year _ 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1.88E-08 to 2.20E-08 
mrem/year 

Detailed R esults: 
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

Surface Concentration Nuclide 
(dpm/lOO cm**2) I I 

13H 9.72E-021

• Pathway Dose from All Nuclides (mrem) 


All Pathways Secondary
External Inhalation 
/ Dose Ingestion 

30f4 101712011 11:15 AM 
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12.20E-08 IO.OOE+OO 11.48E-08 17.22E-09 


• Radionuclide Dose through All Active Pathways (mrem) 

All PathwaysI Nuclide Dose 

IAU Nuclides ... 12.20E-08 

Dose from Each Nuclide through Each Active Pathway (mrem) 

SecoudaryI. Nuclide .. 1 External Inhalation Ingestion 

IO.OOE+OO . 11.48E-08 


• 


• 

40f4 lO11I2011 11:15 AM 
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DandD Building Occupancy Scenario 
• 
DandD Version: 2.1.0 
Run Date/TIme: 10/7/2011 9:44:07 AM 
Site Name: any 
Description: Area Correction Factor for H3 and 10 square meters. 
FileName:C:\Documents and Settings\Tony McGill\My Documents\DD\h3_10.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 

Nuclide concentrations are distributed among all progeny 

Number ofsimulations: 100 

Seed for Random Generation: 8718721 

Averages used for behavioral type parameters 


External Pathway is ON 

Inhalation Pathway is ON 

Secondary Ingestion Pathway is ON 


• Initial Activities: 

Nuclide Area of 
Contamination (m2

)
13H .110 

DistributionI 
. 

r-lc-oN--'.. -ST-A"-'N~T-(d-pml'---lo"':"'o-'-c~m-**-'-2)"-.-~"--'----'-~-'-1 

IJustification for concentration: Area Factor Calculation IValue 1.00E+OO 

Chain Data: 

Number of chains: 1 

Chain No.1: 3H 

Nuclides in chain: 1 


Surface 15cm 
Dose DoseInhalation 

Chain 
Ingestion 

Rate RateHalf First Fractional CEDE CEDEFractional SecondNuclide Factor FactorPosition Parent FactorLife Yield Parent Yield Factor 
«Sv/d) 

• 

«Sv/d) 


/(Bq/m2»/(Bq/m3)} 


!4.51E+OJ! 11.73E~11 .. 11.73E-ll IO.OOE+OO IO.OOE+OO 


(SvlBq) (SvlBq) 

I~H 11 I I I '" . ,......... -- . --.--" --- ._,"-

Initial Concentrations: 

lof4 101712011 10:55 AM 
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Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

Surface Concentration• I Nuclide (dpm/IOO cm**2) 

13H 11.00E+OO 


Model Parameters: 

General Parameters: 

LParameter Name I Descr~p~ion I Distribution 

in the building during the
To:Time In Building ICONSTANT(hr/week)

loccupancy period .. 

IDefault value used IValue 4.50E+Ol 

Tto:Occupancy Th~ duration of the occupancy exposure ICONSTANT(da s)
period yPeriod 

" '" ,-. _. - -" . ."" . .  ~ 

IDefault value used IValue 3.65E+02 

The average volumetric breathing rate 
Vo:Breathing Rate during building occupancy for an iCONSTANT(....,,"') 

8-hour workday. 

IDefuult value used IValue 1.40E+00 

RFo*:Resuspension Effective resus.pension factor during the IDERIVED(l/m) 
occupancy penod = RFo * FIFactor 

-.- - . - -.. - - "• IDefault value used 

GO*:Ingestion Rate 

IDefault value used 

building occupancy = GO * PI . 

Effective secondary ingestion transfer I 
r.a.t~ o..fremova.b.le.Surfac.e activity.frOm..• DERIVE.D(m**.2/hr).bUlldIng surmces to the mouth during 

. . . . Ii-'-'·....;....--"-.--'.---'-'-.--'--'-'--';"';"";";''-'--''----'''--'-''--1 

ITstart:Start Time 

IDefault value used 


ITend:End Time 


IDefault value used 


Idt:Time Step Size 

IDefault value used 

Pstep:Print Step Size 

IDefault value used 

AOExt:External 
Exposure Area 

• 
IDefault value used 

AOInh:Inhalation 
Exposure Area 

IDefault value used 

IThe start time ofthe scenario in days ICONSTANT(days) 
Irv.~al-ue~--·~-O~.~OO=E~+~OO~~~~~~ 

i-ITh-e-.-en-d-in-g"'-t'-'im~e-'-'o"'"'-f~the~s~c~en-a-"n~'o'-i.....n-d-ay-s..... lcONSTANT(days) 

.rlV.~al~ue--~--~3~.~65=E~+~02~----------

rI- -.'-ti'-m'-e-st';;"e-"p;";'si-z-e~'-"'"'--;"";"'';''';'''---";'';';'''ICONSTANT(days)The
.. rl~~al-ue--~--~3-.6=5~E+~0=2~---------1 

r---'----~--~~~~--~~ 

The time steps for the history file. I 
~::;n~:~::~~tten tadle history file. CONSTANT(none) 

·Ir~~al~ue~~~·~l~.O~O~E+~O~O--------~-1 

r-'Mi-:'-ni-"'m':"um'--s'-urf]~ac-e':"a-r':"ea-t--"o'-w-hi-'c-h-'-'--"--·I 

occupant is exposed via external CONSTANT(m**2) 
radiation during occupancy period 

IrV.-al-ue--------1.-00-E-+~O-1--~~~~~1 

,....M-i'-ni"""m"-'um~s-ur-t1"-ac-e-ar..:..--ea-t.....o--'-w-·hi.:..·c':"h~~"""'-··I 

occupant is exposed via inhalation CO.N STANT(m**2) 
during occupancy period 

~ 1.00E+OI 
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• 
AO Ing: Secondary !Minimum surface area to which 

Ingestion Exposure 
 occupant is exposed via secondary iCONSTANT(m"2) 

ingestion during occupancy period Area 
1!2s;f!!Y!! v!!llJl:l ml!<g . IValue l.OOE+Ol 

'~0 , 

Minimum surface area to which 
AO:Exposure Area occupant is exposed during the [DERIVED(m"2) 

occupancy period 

IDefault value usSlIi I ~ 

Fraction of surface contamination 
FI:Loose Fraction available for resuspension and [CONSTANT(nooe) 

ingestion 

IDS;fq.u1t YIlI ue used l.OOE·Ol~~ 

Rfo:Loose Resuspension factor for loose 
ICONTINUOUS LOGARIT~MIC(11m)contarninationResuspension Factor 

Default valus; used 'Value Probabilin; 
9.l2E·06 O.OOE+OO 
11.l0E.04 7.67E-OI 
!1.46E·04 9.09E·Ol 
1.62E·04 9.S0E-Ol 

11.85E.04 9.90E-Ol 
1.90E-04 l.OOE+OO 

The secondary ingestion transfer rate of 
GO:Loose Ingestion loose removable surface activity from CONSTANT(m**2lhr)

building surfaces to the mouth during 
building occupancy 

Rate 

• 

IDefault value used IValue 1.l0E·04 


Correlation Coefficients: 

Summary Results: 

90.00% of the 100 calculated TEDE values are < 2.02E-07 mremlyear. 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is I.88E-07 to 2.20E-07 
mremlyear 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95°/" confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

Surface Concentration I Nuclide (dpmllOO. cm* *2) 


13H 19.72E-Ol 


• Pathway Dose from All Nuclides (mrem) 

All Pathways SecondaryExternal InhalationDose IngestionI 
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12.20E-07 IO.OOE+OO IIA8E-07 17.22E-08 

• Radionuclide Dose through All Active Pathways (mrem) 

All Pathways 
1 Nuclide I Dose 
rI3H---.~_~~~--lr2.-20~E~_O-7--~--~--~1.. 

IAJI Nuclides 12.20E-07 .. 

Dose from Each Nuclide through Each Active Pathway (mrem) 

Nuclide .1 External 

IO.OOE+OO 

I. Inhalation 

. 11.48E-07 

Secondary 
.. Ingestion 

17.22E-08 

• 


• 

4of4 101712011 10:55 AM 

file:///C:/Documents


( 
Align top of FedEx Express Shipping label here. 

165 

9115 HAGU!: RO 

I NOtANAF'OL IS. IN 46256
WZl 578-2§69 

to 	 MATERIALS L1CEN. SEC. 
US NRC-REGION III 

Ship Date: lONOVll 
ActWgt: 3.9LB 
CAD; 9612/OFFC1242 

(763) 443-Q<1.ij 

FedEli 
Ilr_

:;:'.':"Il~('to NOV I l20U ~G~I
LISLE, IL 601132 (US) ~ 

"" 
~-.------------~Wk_____________ 

nll.&JI1.b"~Ii.lUIJlUlrl.i 11111'"••••_ •••• 

ot 

(9812418'41188284 16135102 

RND DIRECT SIGN 3rd PARTY 

orld On Time.. ..
The 

.aroe ox 
For FedEx Express- Shipmenls Doll 

http:443-Q<1.ij



