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Ms. Patricia Pelke, Chief 
Materials Licensing Branch 
U.S. Nuclear Regulatory Commission, Region Ill 
801 Warrenville Road 
Lisle, Illinois 60532-4351 

Dear Ms. Pelke: 

SUBJECT: NRC License Number: 21-05199-02 

We are renewing our current license and requesting an amendment to the license. We would 
like to install a GC-60 Beam Calibrator from Atlan-Tech, Inc. in the existing, fully-shielded 
calibration room at 81 5 Terminal Road, Lansing, Michigan. The GC-60 Calibrator with a 
1 0-curie cesium-I 37 source is being acquired in response to our need to conduct enhanced 
portable instrument calibrations, instrument response checks, and dosimeter exposure tests to 
improve our radiological emergency preparedness activities. 

Also, enclosed are final status surveys for our old calibration room, nuclear counting laboratory, 
and storage bunker. 

Our administrative office has moved and our mailing address has changed. Two copies of this 
letter, NRC Form-31 3, and all attachments are enclosed. 

In summary, we request the following modifications to our license: 

1. Licensee name change to: 
State of Michigan 
Department of Environmental Quality 
Waste and Hazardous Materials Division 

2. Mailing address change to: 
Radiological Protection Section 
525 West Allegan Street, P.O. Box 30241 
Lansing, Michigan 48909-7741 

RECEIVED FEB 2 8 2007 
CONSTITUTION HALL 525 WEST ALLEGAN STREET P.O. BOX 30241 LANSING, MICHIGAN 48909-7741 

www.rnichigan.gov (51 7) 335-2690 

http://www.rnichigan.gov
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9. Add: For possession and use in an Atlan-Tech GC-60 Instrument Calibrator. 

10. Modify this condition to read: 

“Licensed material shall be used at the licensee’s facility located at 815 Terminal Road, 
Lansing, Michigan. Licensed material listed in Subitem 6.F. may be used at temporary 
jobsites throughout the state of Michigan.” 

If you have any questions, please contact me. 

Robert D. Skowronek, Chief 
Radioactive Materials Unit 
Radiological Protection Section 
Waste and Hazardous Materials Division 
51 7-241 -1 253 

RDS: JK 
Enclosures 

r 



NRC FORM 313 U.S. NUCLEAR REGULATORY COMMISSION 
:IO-m05) 
I O  CFR 30.32,s. 
34.35.38.39. and 40 

APPLICATION FOR MATERIAL LICENSE 

NSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATlOh 
;END TWO COPIES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW. 
WPUCATlON FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH: IF YOU ARE LOCATED IN 

~ ~ R ~ ~ E ~ ~ ~ . 0 ~ : ~ 0 ~ 3 ~ ~ ~ ~ p i ~  wfth m16 mandatory EXPIRES: collection request: 10/31/2l 
hours. Submittal of the application Is necessary to determine that the applican 
ylified and that ad uate procedures exist to protect Me public health and safc 

end comments r a%ng burden estimate to the ~ 9 - s  and F O I N P ~ ~ ~ ~  Sewn 
Branch (T-5 F53).%. Nudeer Regulatory Commirsim. Warhlngtca. DC 20h&OO 
or by Internet e-mall to infocollects nrc ov and to the Desk Officer Office 
I n f m t o n  end ReQIdetWy Affairs, N&-18202, (31506120), O h  of &nagam# 
and Budget, Washington, DC 20503. If a means u red  to impose an informati 
coliedion d w s  not display a currently valid OMB conW number, the NRC may I 
conduct or sponsor, and a person is not required to respond to, the informati 
collection. 

DlVlSlON OF INOUSTRW AND MEDICAL NUCLEAR SAFETY 
OFFICE OF NUCLEAR MATERULS SAFETY AND SAFEGUARDS 
U.S. NLJCLEAR REGUUTORY COMMWON 
WASHINGTON. DC 20555-033 

ILL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS: 

: YOU ARE LOCATED IN: 

.MAMA,  CONNECTICUT, DELAWARE, DISTRICT OF COLUMBIA, FLORIDA GEORGU. 
:ENTUCKY, MNNE, MARYLAND. USSACHUSETTS. MISSISSIPPI. NEW HAWSHIRE. NEW 
E R S M .  NEW YORK, NORTH CAROLINA, PENNSYLVANLA, PUERTO RICO. RHODE 
ILAND, SOUTH CAROLINA, TENNESSEE, VERMONT, VIRGINIA. VIRGIN ISLANDS. OR 
#EST VIRGINIA. SEND APPLICATIWS T O  

ILLINOIS. INMANA IOWA, MICHIGAN. MINNESOTA, MISSOURI. OHIO. OR WISCONSIN. SEh 
AF'PUCATIONS T O  

ALASKA, ARIZONA, ARKANSAS, CALIFORNIA, COLORADO. HAWAII. IDAHO, KANSAS, 
LOUISIANA MONTANA, N E B W K A  NEVADA. NEW MMCO. NORTH DAKOTA, OKIAHOM 
OREGON. PACIFIC TRUST TERRITORIES. SOUTH DAKOTA TEXAS. UTAH, WASHINGTON. 
OR WYOMING, SEND APPUCATIONS TO: 

THIS IS AN APPLlCATlON FOR I C W  aPPDPsle #emJ 

LICENSING ASSISTANCE TEAM 
DIVISION OF NUCLEAR MATERIALS SAFW 
U.S. W E A R  REGULATORY COMMISSION, REGION I 
475MLENMLE ROAD 
KING OF PRUSSIA. PA 194061415 

2 W E  AND MAILING ADDRESS OF APPLICANT (lC/vS. ZIP &) 

I NUCLEAR MATERIALS LICENSING BRANCH 

_. 
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U S-GCLEAR REGUIATORY COMMlSSON. REGION N 

ARLINGTON. TX 70014-4005 
nil RYAN PUU DRIVE SUITE 4m 

ROBERT D. SKOWRONEK 

TELEPHONE NUMBER 

(517) 241-1253 

TO BE PROVIDED IS DESCRIBED IN THE LICENSE APPLICATION GUIDE 

6. PURPOSE(S) FOR WHICH LICENSED MATERIAL WILL BE W E 0  
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IO RADIATION SAFETY PROGRAM 
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COMMENTS 

THE APPLICANT AND ANY CFFlCUL EXECUTING THIS CERTIFICATION ON BEHALF OF THE A P P L W T .  NAMED IN ITEM 2. CERTIFY THAT THIS APPLKATION IS PREPARED IN 
CONFORMllY WlTH llTLE IO, CODE OF FEDERAL REGULATIONS. PARTS 30,32,33,34,35,M. 39. AND 40, AND THAT ALL INFORMATION CONTANED HEREIN IS TRUE AN0 
CORRECT TO THE BEST OF THEIR KNOWLEDGE AN0 BELIEF. 



Attachment to Application for Material License 21 -051 99-02 

H. 

I. 

J. 

5. 

6. 

7. 

8. 

9. 

Element and mass 
number form possessed at one time 
Cesium-1 37 Sealed source 

(Amersham CDC 71 1 m) 
Cesium-1 37 Sealed source One source not to exceed 150 

(Amersham CDC 800) millicuries 
Cobalt-60 Sealed source One source not to exceed 2 curies 

Chemical andlor physical Maximum amount which will be 

One source not to exceed 11 curies 

Radioactive material. 

Add: 

Purpose(s) for which licensed material will be used. 

For use in Hopewell Designs, Inc. Model GC-60 Instrument Calibrator and Gamma Irradiator 
for calibration of instruments. 

Individual(s) responsible for radiation safety program and their training experience. 

No change from previous correspondence. 

Training for individuals working in or frequenting restricted areas. 

In addition to the training specified in previous correspondence, specific training on the 
operation of the Atlan-Tech GC-60 Beam Calibrator will be provided by the installer to the 
Radiation Protection Officer and other authorized users during the initial installation and 
acceptance process. The Radiation Protection Officer will be responsible for training 
subsequent users of the calibrator. 

Facilities and equipment. 

A. Calibration Room 

The Hopewell Designs, Inc. GC-60 Beam Calibrator (Sealed Source and Device Safety 
Evaluation GA-1138-D-102-S) will be installed in the Calibration Room at 815 Terminal 
Road, Lansing, Michigan. A diagram of the Calibration Room and a shielding evaluation 
for the IO-curie cesium-137 source are included in APPENDIX 1. 

B. Radioactive Material Storage Bunker [Building 20) and Nuclear Counting Facility 
(Building 44) - 3500 N. Martin L. King Jr. Blvd., Lansing, Michigan. 

The move to our new facility at 815 Terminal Road, Lansing, Michigan has been 
completed. The Storage Bunker and Nuclear Counting Facility have been 
decommissioned. Please remove reference to these locations from our license. 

This storage bunker was shared with NRC license number 21-05199-03 issued to the 
Michigan Department of Community Health. The bunker was cleaned out and surveyed 
as part of the termination of NRC license SUB-1 385. Attached, as APPENDIX 2, are: 
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0 A memorandum from Mr. Bruce Jorgensen, NRC, to Mr. John Madera, NRC, stating 
that the SUB-1385 license may be terminated and that a closeout survey by the NRC 
is not necessary; 
NRC Form 314, “Certificate of Disposition of Materials” for NRC license SUB-1385; 
and 
A copy of pertinent portions of the “Final Survey Report for the Michigan Biologics 
Products Institute” documenting the final status survey for the storage bunker. 

0 

The Nuclear Counting Facility is a radiological laboratory that analyzed special samples 
collected by the department with regard to its radiological protection responsibilities and 
environmental samples related to monitoring around Michigan’s nuclear power plants. 
Attached, as APPENDIX 3, is the Final Status Survey Report for this facility. 

C. Calibration/Sample Storage Room - 3423 N. Martin L. King Jr. Blvd., Lansing, Michigan. 

The move to our new facility at 815 Terminal Road, Lansing, Michigan has been 
completed and the previous CalibrationlStorage Sample Room at 3423 N. Martin L. 
King, Jr. Blvd. has been decommissioned. Please remove reference to this location from 
our license. This location contained sealed sources used for the calibration of portable 
survey instruments and laboratory samples after analysis by the Radiological Laboratory. 
Attached, as APPENDIX 4, is the Final Status Survey Report for this facility. 

10. Radiation Safety Program 

The established Radiation Safety Program will continue including the six-month leak tests, 
six-month physical inventories, initial and periodic radiation surveys, employee dosimetry, 
package receipt, waste management, and material transfer provisions. In addition, 
nonroutine maintenance of the GC-60 calibrator will be performed by the device 
manufacturer, distributor, or other person authorized by the NRC or an Agreement State. 

11. Waste Management 

No change from previous correspondence. 



APPENDIX 1 

Michigan Department of Environmental Quality 
Waste and Hazardous Material Division 

Radiological Protection Section 

GC-60 Calibrator Shielding Evaluation 

The Calibration Room and the RAM Storage Room have been constructed inside a warehouse leased 
by the state of Michigan. See Figure 1. The Calibration Room is 23 feet long and 15 feet wide. The 
primary beam will be directed toward the south wall which is 15-inch thick poured concrete. The 
remaining three walls in the Calibration Room and all the walls in the RAM Storage Room are 8-inch 
thick poured concrete. In addition to the indicated shielding, the south and west walls are exterior 
walls constructed of concrete blocks. The lower 56 inches of the south and west walls are below 
grade. The Calibration Room ceiling is nine feet high, consisting of a minimum of 3 inches of poured 
concrete on steel pan. There is no ready access to the roof of these rooms inside the warehouse. 
The area below these rooms is unexcavated. 

The door to the Maintenance Room/Calibration Room and the door to the RAM Storage Room are 
both locked with the key access restricted to authorized users. There is one entryway into the 
Calibration Room. The authorized user will prevent unauthorized entry into the Calibration Room 
during calibration procedures. A video camera mounted on the ceiling of the Calibration Room allows 
the operator to view the inside of the Calibration Room from the control station outside the room. An 
activated radiation meter with audible signal will be placed in the Calibration Room to alert the 
operator if the radiation source has not returned to its shielded position. All exterior building entry 
doors are electronically activated by keycards possessed by individuals authorized to access the 
building. 

Shieldinq Evaluation 

The design of the Calibration Room ensures that occupational and non-occupational doses will be 
significantly below established limits. A 10-curie cesium-137 source has an output of 3.8 Whour at 
one meter and 78 rnFUhour at seven meters. From Figure 12 in Appendix D of NCRP Report 49, 
“Structural Shielding Design and Evaluation for Medical Use of X-Rays and Gamma Rays of Energies 
Up to 10 MeV,” the transmission factor for cesium-137 through 38 cm (15 inches) of concrete is 
8 x lo”. The exposure rate of 78 rnWhour will be reduced to 0.6 mWhour through this shielding. 

A radiation survey of the shielding effectiveness of the Calibration Room was performed using a 
0.58-curie cesium-137 source at the proposed location of the GC-60 Beam Calibrator. The primary 
beam of the calibrator will be only directed to and completely subtended by the south wall. The 
calculated exposure rate at seven meters through 15 inches of concrete is 36 pR/hour. The 
measured gross exposure rate, based on 2-minute integrated exposures measured by an Eberline 
E-600 with SHP 270 probe, with the source exposed was 20 VWhour. The measured background 
exposure rate was 12 pR/hour. The net increase due to the cesium source in an exposed position 
was approximately 8 pwhour. As confirmed by measurements, the block exterior wall provides 
additional shielding not included in the original calculations. 

The radiation survey using the 0.58-curie cesium-137 source included measurements outside the 
building to the west, in the equipment maintenance room, at the control consoles, and in the 
warehouse area. The highest of these measurements resulted in a net exposure rate of .19 pFUhour 



at the control consoles. The maximum reading on the roof of the Calibration Room with the source 
exposed was 132 pR/hour. The space over the Calibration Room is only used for long-term storage 
with no routine occupancy. The area is accessible by using a stepladder. The area over the 
Calibration Room will be surveyed when the 10-curie source is received and access restricted, as 
warranted. 

Presuming a maximum new source strength of 10 curies of cesium-137 and using the survey results 
noted above for our existing 0.58-curie cesium-137 source, the maximum exposure rates can be 
calculated to be 0.14 mWhour at the exterior surface of the south wall, 0.33 mWhour at the interior 
control console area, and 2.3 mR/hour on the roof above the calibration room. 

In conclusion, the calculations and existing survey data indicate that occupational and non- 
occupational doses will be significantly below established limits. Current calibration practices indicate 
that the nominal 1 O-curie cesium-137 source will be in the unattenuated exposed position less than 10 
hours per year. 



Figure 1: Calibration Room and RAM Storage Room 
815 Terminal Road, Lansing, Michigan 

South wall of Calibration Room is 15 inches poured concrete in addition to structural exterior block wall. All other walls indicated in grey are 8 
inches of poured concrete. 
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TO: 

FROM: 

SUBJECT: 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION 111 
801 WARRENWLLE ROAD 
LISLE, IWNOIS 805324351 

DATE: January 30,2001 

John R. Madera, Chief, Material Licensing Branch, Region 111 - - 

Branch, Region Ill 

DECOMMIS M ING BRANCH REVIEW OF MATERIAL LICENSING BRANCH 
NOVEMBER 9,2000, TECHNICAL ASSISTANCE REQUEST MICHIGAN 
DEPARTMENT OF COMMUNITY HEALTH (NRC LICENSE NO. SUB-1385) 

Based on my staff review of the above information, G. McCann's November 21 and 27,2000, 
Telephone conversations with the licensee, review of the licensee's response to our request 
for additional information, and review of the licensee's byproduct material license 21-051 99-03 
(by Dr. Gill, MLB), we have determined that the SUB1385 license may be terminated, and that 
a close-out survey by the NRC is not necessary. 

Should you have any questions, please do not hesitate to contact me or Mr. McCann. 

License No.: SUB-1385 
Docket No.: 040-08774 

License No.: 21-051 99-03 
Docket No.: 030-04832 



NRC FORM 314 
(7-1 QW 

U.S. NUCLEAR REGULATORY COMMISSION 

10 CFR 3C.36(C)(l)(N) 
10 CFR 40 42(c)(l)(N) 
10 CFR 70.38(c)(l)[~) 

C ERTl FI CATE 0 F DI SP OS1 TlON OF MATERIALS 

INSTRUCTIONS: ALL ITEMS M U S T  BE COMPLETED - PRINT OR TYPE 
SEND THE COMPLETED C E R T l f l C A T E  TO M E  NRC OFFICE S P E C l f l E D O N  THE REVERSE 

I t A. MATERIALS DATA (Check one and complete as necessary) 

THE LICENSEE OR ANY INDIVIDUAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE LICENSEE CERTIFIES THAT: 
(Check and/or complete the appropriate item(s) below.) 

3 1, NO MATERIALS HAVE EVER BEEN PROCURED OR POSSESSED BY THE LICENSEE UNDER THIS LICENSE. 

3 2 ,  ALL ACTIVITIES AUTHORIZED BY THE LICENSE HAVE CEASED AND ALL MATERIALS PROCURED AND/OR POSSESSED BY THE 
LICENSEE UNDER THE LICENSE NUMBER CITED ABOVE HAVE BEEN DISPOSED OF IN THE FOLLOWING MANNER. (Ifadditional 
space is needed, use the reverse side orprodde attachments.) 

Describe specific material transfer actions and, if there were radioactive wades generated in terminating this license, the disposal actions 
including the disposition of low-level radioactive waste, mixed waste, Greater-than-Class-C waste, and sealed sources, if applicable. 

OR 

See f i n a l  s u r v e y  r e p o r t  f o r  Michigan B i o l o g i c s  P roduc t s  I n s t i t u t e ,  August ,  1998, 
Revis ion  0 

APPROVED BY OMB: NO. 31504028 EXPIRES: 07131120 

Edinated burden par reoponm to corn& with ihia mandatory informeti1 
colbction requast 30 minules. This submittal ir used by NRC aa pert 
the baek for i ta  delemirution that UM facility hoe been cleared 
r d t o c i i v o  materbl before the facility is released for unrerbictmd us 
Forward commenta regarding burden est'vnate io the Records Mans-e 

Office a! Marug.msnt and Budget. Wahington. D C  20503. If I 
Informetton collection dose noi display a currently valid OMB contr 
nuntar, the NRC may not conduct or oponsor, and a person k rn 
"quired to raspnd to* the 

~Y$:.G~i'"~L";,". ~ ~ c ~ ~ ~ ~ ! ~ t ~ ~ ~ t ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

For transfen, specify the date of the transfer, the name of the licensed recipient, and the recipient's NRC license number or Agreement Stale 
name and license number. 

J u l y ,  1998 W i l l  p rov ide  m a n i f e s t  -and agreement  s t a t e  
GTS Duratek  name and l i c e n s e  number upon r e c e i p t  
628 G a l l a h e r  Rd, K ings ton ,  TN 37763 from GTS Duratek .  

If materials were disposed of directly by the l icense rather than transfened to another licensee, licensed disposal site or waste contractor, 
describe the specific disposal procedures (e.g., decay in storage). 

E. OTHERDATA 

1 ,  OUR LICENSE HAS NOT YET EXPIRED; PLEASE TERMINATE.IT. 
2 ,  A RADIATION SURVEY WAS CONDUCTED BY THE LICENSEE TO CONFIRM THE ABSENCE OF LICENSED RADIOACTIVE 

MATERIALS AND TO DETERMINE WHETHER ANY CONTAMINATION REMAINS ON THE PREMISES COVERED BY THE LICENSE 

LICENSEE NAME AND ADDRESS 

S t a t e  of Michigan 
Dept. of Community Hea l th  
Bldg. 44 ,  P.O. Box 30035 
Lansing,  M I  48909 

I n N O  (Attach exdanation) 

LICENSE NUMBER 
SUB 1385 
Docket # 040-08774 

December 31 ,  1995 

LICEME EXPIRATION DATE 

THE RESULTS (Check one) 
ARE ATTACHED, or 
WERE FORWARDED TO NRC ON (Date) 

TELEPHONE NUMBER 
Arthur  C .  Davis  (Include Area W e )  

NAME 
3. THE PERSON TO BE CONTACTED 

REGARDING THE INFORMATION R a d i a t i o n  S a f e t y  O f f i c e r  517 335 9071 
PROVIDED ON THIS FORM 

4. MAIL ALL FUTURE CORRESPONDENCE REGARDING THIS LICENSE TO 

SECTION 1001 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION TO ANY 
DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTIONS. 

. .  



STATE OF MICHIGAN 

JOHN ENGLER, Governor 

October 3 1,2000 

DEPARTMENT OF COMMUNITY HEALTH 
JAMES K. HAVEMAN, JR., Director 

CO M M U N I TY P U B LIC H E ALTH AD M I N IST RAT1 ON 

3423 N. MARTIN LUTHER KING JR. BLVD. 
PO BOX30195 
LANSING, MI 48909 

Mr. Geoffrey C. Wright 
Nuclear Materials Inspection Branch 
United States Nuclear Regulatory Commission 
Region 111 
801 Warrenville Road 
Lisle, Illinois 60532-435 1 

Dear Mr. Wright: 

This refers to NRC Form 3 14, “Certificates of Disposition of Materials”, NRC License Number, 
SUB 1385, Docket Number 040-08774. 

Enclosed in this packet of information is NRC Form 3 14 and the GTS Duratek, Final Survey 
Report for the Michigan Biologics Products Institute, now known as BioPort Corporation. In 
our communication with GTS Duratek, Kingston, TN we have been unable to obtain a Material 
Manifest and an Agreement State name and License Number. This information Will be 
forwarded to NRC upon receipt from GTS Duratek 

Sincerely, 
A 

Radiation Safety Officer 

cc: R. Showronek, Chief 
Radioactive Material & Standard Unit 
Michigan Department of Environmental Quality 

M. Tucker, Director 
Legal Affairs 
BioPort Corporation 

E. Smith, Environmental, Health & Safety Manager 
BioPort Corporation 

DCH-0045 9/98 

I 

NOV 20w 
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GTS Duratek 

Final Survey Report 

Michigan Biologics Products Institute 
for the 

August 1998 
Revision 0 

Radiological Engineering & Field Services 



MICHIGAN BIOLOGIC PRODUCTS FINAL SURVEY REPORT 

SUMMARY 

Michigan State intends to remove its Michigan BioIogic Products Institute (MBPI) facility located on 
3500 North Martin Luther King Blvd. in Lansing, Michigan from their radioactive materials license. 
This required the remediation and survey of several of the labs at the facility to verify that all 
radioactive materials have been removed and that the facility meets the criteria for unrestricted use. 
Upon completion of remediation, the facility was surveyed in accordance with the Find Survey Plan 
for Michigan Biologic Products. 

GTS Duratek developed the Survey Plan, and this Final Report, based in part on the guidance 
provided in current regulations including Draft NUREGICR-5849, Manual for Conducting 
Radiological Surveys in Support of License Termination, other NRC approved survey plans, and the 
release guidelines established in the Guidelines for Decontamimion of Facilities and Equipment Prior 
to Release for Unrestricted Use or Terminalion of License for @products, Source, or Special Nuclear 
Material, NRC August 1987. The criteria and survey protocols specified in this report have been 
designed to support license termination. 

4 

Based on the review of the historical operations at the facility, removal of all known radioactive 
materials, the results of the surveys described in this report, and planned future use, the MBPI facility 
is in compliance with the applicable regulations for termination of its radioactive materials license, 
and release for unrestricted use. 

-~ 
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1.0 SITE INFORMATION 

1.1 Site Description 

The Michigan Biologic Products Institute is a state facility which manufactures 
injectable toxins for humans and animals. This facility is licensed by the NRC for 
the use of radionuclides. Use of radioisotopes at this facility ceased several years 
ago. As a result, Michigan State is taking the necessary steps to remove this facility 
from their active radioactive materials license. 

The specific areas at the facility where radioisotopes were used or stored include the 
Building 4 Penthouse, Room 202 in Building 9, Room 210 in Building 5 ,  Rooms 101 
and 112 in Building 30, one room in Building 17, a previously used and 
decontaminated storage area in Building 10, and a small storage area in the Building 
20 bunker. 

Iodine-I25 was used in the Building 4 and 9 labs which has a half life of about 
60 days. No other radioisotopes were used in these two rooms. Since the use of 
Iodine ceased several years ago, residual radioactivity in these areas was not 
suspected; however, confirmatory surveys were performed to veri@ the area is free 
of  radioactivity. 

Uranium-238 was used in Building 30 Rooms 101 and 112. These rooms have since 
been decontaminated and free release surveys performed. Confirmatory surveys 
were conducted in the rooms to verify that they are free of residual radioactivity. 

Tritium was used in Building 5 laboratory 210. No other rooms in Building 5 are 
suspected of radioactive material use. Confirmatory surveys were conducted in 
laboratory 210 to verify that the area is free of radioactivity. 

Both Building 10 and the Building 20 bunker were used for the storage and staging of 
materials. There were drums and wood crates containing radioactive materials stored 
in one corner of the bunker. These materials were repackaged and disposed, and the 
areas surveyed. 

One room in Building 17 had housed a Gas Chromatograph. Associated with this 
instrument was a sealed Nickel-63 reference source. Confirmatory surveys were 
conducted in this room to verify that the area is free of radioactivity. 

In addition to the licensed areas of the facility, several of the lab ceilings were found 
to be constructed of ceramic tile containing natural radioactivity. These include 
Building 4 rooms 205, 207,208, 209 and Building 16 rooms 303, 304 and 305. 
These areas were surveyed once the tile was removed to verify they are free of any 
radioactivity. 
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- . - _-c- 1.2 Identity of Contamipants 

d Based on previous analytical data of the ceramic tile and a review of the radioactive 
materials license, the radionuclides of concern at the facility are naturd uranium and 
its progeny (ceramic tile glaze), tritium, Nickel-63, and Iodine-125. 

. . -  

c 
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Beta-gamma emitters (nuclides with decay modes 
other than alpha emission or spontaneous fission) 
except Sr-90 and others noted above 

MICHIGAN BIOLOGIC PRODUCTS 

2.0 - - SURVEY - .  OVERVIEW 

2.1 Survey Objective 

FINAL SURVEY REPORT 

The objectives of the survey were: 

5CCO dpd100 cm’ 15,000 dpd100 cm’ 1000 d p d l 0 3  cm’ 

To perform surveys to verify the radiological cleanliness of the site, and 

To collect sufficient data to prepare a report to support the removal of the facility 
from the Radioactive Materials License. 

Surveys were based in part on the guidance in Draft NUREG/CR-5849 and other 
NRC approved survey plans and included direct surface activity measurements and 
measurements of removable activity. 

2.2 Survey Guideline Values 

The applicable survey guideline values for surfaces and structures specified in 
Guidelines for  Decontamination of Facilities and Equipment Prior to Release for 
Uiirestricted Use or Termination of License for  Byproducts, Source, or Special 
Nucleor Material, NRC August 1987, are provided in Table 2-1. Project personnei 
compared the survey results with these values to assess the various areas around site. 

Table 2-1 
Guideline Values 

I I 
A- b i  U K T h l ’ ‘  m’ 

U-nat, U-238. and associated decay products 5000 dpnd100 cm’ 15,003 dpd100 cm’ 1030 dprrJl0C) cm’ 

Transuranics, Ra-226. Ra-228. Th-230. Th-228. 
Pa-231, Ac-227, 1-125 and 1-129. ,oo dpnJIOO cm, I 300 dpmllOO cm’ 
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2.3 Organization and Responsibilities 

W 

GTS Duratek implemented an integrated management approach that included project 
management oversight and technical support. The full resources of GTS Duratek's 
Bear Creek and Gallaher Road offices, including professional engineering and quality 
assurance staff, supported the Project Manager and the on-site team to ensure 
successful project execution and completion. 

The survey team consisted of an engineer/supervisor and senior HP technicians. 
These personnel were trained, qualified, and experienced in field radiological survey 
procedures. 

2.3.1 Project Manager 

The Project Manager was the primary point of contact and interface. The 
minimum requirements for the Project Manager were 5-10 years of health 
physics experience including prior management experience. 

2.3.2 Survey Supervisor 

The Survey Supervisor was responsible for the performance of the survey 
activities. The minimum requirements for the Survey Supervisor were 5 years 
of health physics experience including supervision of a survey team on at least 
one prior project. He was qualified in the use of the survey instruments and 
all aspects of surveying as described in NUREG/CR-5849 and the Survey 
Plan. 

2.3.3 Health Physics (HP) Technician 

The HP Technician was responsible for performing surveys and collecting 
samples. He was qualified in the use of the survey instruments and surveying 
in accordance with NUREGKR-5849 as well as the Survey Plan. 
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. . . - - - . - . . . . 3.0 .. .. SURVEY INSTRUMENTATION 

-, Selection and use of instrumentation ensured sensitivities were sufficient to detect the 
identified radionuclides at the minimum detection requirements. Table 3-1 provides a list 
of the instruments, types of radiations detected and calibration sources. It should be noted 
that the hard to detect radionuclides (H-3, Ni-63, and 1-125) could not be measured using 
this field instrumentation. They were quantified through off-site lab analysis on an as 
needed basis. 

GTS Duratek used the Ludlum Model 2350 Data Logger with a variety of detectors for 
direct measurements of total alpha and beta surface activity. The Data Logger is a portable 
micro-processor computer based counting instrument capable of operation with NaI(T1) 
gamma scintillation, gas-flow proportional, GM and ZnS scintillation detectors. 

The project team normally used the 126 cmZ gas-flow proportional detector with a thin 
mylar window (1 layer, 0.4 mg/cm2) for direct alpha and beta measurements. 

Analysis for low energy beta and gamma emitters such as 1-125, NI-63, and tritium was 
performed by GTS Duratek’s laboratory services at Bear Creek, in Oak Ridge, TN using 
liquid scintillation. 

I 

v 

Smears for removable alpha and beta Contamination were analyzed on site using a Tennelec 
LB5100 Low Background AlphdBeta counter. 

Table 3-1 
Survey Instrumentation 

Shielded Gas-flow 

3.1 Instrument Calibration 

All field counting instrumentation is calibrated on a semi-annual basis using National 
Institute of Standards and Technology (NIST) traceable sources and calibration 
equipment. 
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.-. . .*. - .  - - .  ~ Calibration labels showing the instrument identification number, calibration date and 
calibration due date are attached to all portable field instruments. The user checks 
the instrument calibration label before each use. 

4 

3.2 Calibration Sources 

Sources used for calibration or efficiency determinations for the survey were 
representative of the instrument’s response to the identified radionuclides and are 
traceable to NET. The sources used during the surveys included Technetium-99 
(beta), Thorium230 (alpha), and mixed gamma sources. 

3.3 hlinimum Detectable Activity 

Minimum Detectable Activity (MDA) is defined as the smallest amount or 
concentration of radioactive material in a sample that will yield a net positive count 
with a 5% probability of falsely interpreting background responses as true activity. 
The MDA is dependent upon the counting time, geometry, sample size, detector 
efficiency and background count rate. 

As a data quality objective, the MDAs were set to less than 50% of the applicable 
guideline value. The equation used for calculating the MDA for field 
instrumentation is: 

Where: MDA = Minimum Detectable Activity (dpmlI00 c d )  
& = Background Count Rate (cpm) 
tb = Background Count Time (min) 
5 = Sample Count Time (fin) 
A = Detector Area ( c d  
E = Detector Efficiency (cld) 
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.- . .4.0 ..=SURVEYDESIGN-.. 

-' 4.1 Introduction 

The purpose of the survey was to collect sufficient survey data to remove the 
Michigan Biologic Products Institute facility from the Michigan State Radioactive 
Materials License. The project team performed surveys according to project specific 
GTS Duratek procedures and the Survey Plan. The procedures identified survey 
instrument requirements, measurement and sample collection, and data reduction and 
evaluation methods, while the Plan identified the survey protocols. Implementation 
of the Survey Plan included the following: 

Supervisory personnel performed preliminary inspections of the areas to 
identify additional specific survey requirements. 

The site supervisor developed survey packages for the survey areas. 

The project team gridded the areas or marked or mapped the survey locations 
as applicable. 

The project team performed survey measurements and analyzed samples using 
appropriate caIibrated instruments and performed daily source and background 
checks before and after each day's work. 

Survey d a b  collected during the project was downloaded from the survey 
instrument into a database for storage and processing. 

Supervisory personnel reviewed the completed survey packages to ensure that 
all required surveys were performed and that the packages contained all 
necessary information. 

4.2 Survey Package Development 

For each survey area, the project team developed a package, or portfolio, by 
performing a walk-down and preparing a worksheethacking sheet outlining the 
general survey instructions, location codes, and any specific survey instructions for 
any abnormal conditions within the survey area. Completion and review signature 
blocks were used to track the progress of the surveys. 

During the survey, the project team updated the survey package(s) with the survey 
data and results of any special surveys or sample analyses performed. 

REVISION 0 
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4.3 Survey Requirements 

The following survey protocols, based in part on NUREG\CR-5849 and other NRC- 
approved survey plans used at other sites, consisted of a mix of direct alpha and beta 
surface activity measurements and smears for removable activity measurement. 

Ceramic tiled room: 

Ceramic tile was used in the constnktion of Building 4 rooms 205, 207, 208,209 
and Building 16 rooms 303, 304 and 305. These tiles contain natural radioactivity in 
the glaze; however, radioisotopes were not used in these labs. Since these rooms 
were constructed of materials containing concentrated natural activity, they were 
surveyed to ensure no residual activity remained. Following the removal of all the 
tile and cleaning of the exposed surfaces using a HEPA vacuum of the rooms, 
surveys were performed as follows: 

Floors, walls and ceiling were gridded at 1 meter intervals. 
A 100% surface scan for beta activity was performed using the thin window gas 
flow proportional detector on the floors, walls, bench tops, and ceiling. 
A 100% surface scan for alpha activity was performed using the thin window gas 
flow proportional detector on the floors, walls, bench tops, and ceiling. 
A direct beta measurement was performed within each grid at the highest 
measurement location identified during the scan. 
A direct alpha measurement was performed within each grid at the highest 
measurement location identified during the scan. 
A direct beta measurement was performed for each approximate 1 m2 of surface 
area on the bench tops and on equipment in each room. 
A direct alpha measurement was performed for each approximate 1 m2 of surface 
area on the bench tops and on equipment in each room. 
A smear was collected at each measurement location for gross beta and alpha 
analysis. 

Buildiii~ 4 Penthouse and Building. 9 Roo m 202: 

These two rooms housed operations utilizing Iodine 125. Due to the short half life 
(60 days) and the history of the area, no residual activity was suspected. Operations 
ceased several years ago so any residual activity has likely decayed. As a precaution, 
the following surveys were performed to verify the absence of any residual 
rad io activity . 

0 A minimum of 15 paper smears were collected from each room on the floors, 
bench tops and equipment for 1-125 analysis by liquid scintillation. 

REVISION 0 
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A part of Building I O  had been used to store radioactive materials prior to shipment. 
This area was gridded, and direct and removable alpha and beta measurements 
performed in each grid. 

Buildine 30 R o o m  101 and 112: 

Natural Uranium was used in these‘rooms; however, they have previously been 
decontaminated, surveyed and free released. Confirmatory surveys were performed 
in each room as follows: 

e 

I 

e 

15 random direct beta measurements were performed on the floor. 
15 random direct alpha measurements were performed on the floor. 
15 random direct beta measurements were performed on the walls and overhead. 
15 random direct alpha measurements were performed on the walls and overhead. 
30 random beta measurements were performed on the equipment, tables and 
benches. 
30 random alpha measurements were performed on the equipment, tables and 
benches. 
A local lrn’ scan wcas performed ar each measurement location for  both alpha and 
beta surface activity. 
A smear for gross alpha and beta analysis was collected at each measurement 
location. 

Buildin? 20 Bunker Storape: 

Portions of the building 20 bunker storage area were used to store and house 
radioactive materials. The immediate storage area, and a 5 meter buffer zone were 
surveyed as follows: 

9 The immediate storage area and a 5 meter buffer zone were gridded into 1 meter 
grids on the floor and lower 2 meters of the walls. 
A 100% surface scan for beta activity was performed using the thin window gas 
flow proportional detector. 
A 100% surface scan for alpha activity was performed using the thin window gas 
flow proportional detector. 

0 A direct beta measurement was performed within each grid. 
A direct alpha measurement was performed within each grid. 

0 A smear was collected at each measurement location for gross beta and alpha 
analysis. 
10 paper smears were collected from the floor for liquid scintillation analysis. 
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build in^ 5:  

Tritium was historically used and handled in laboratory 210 within Building 5. A 
characterization survey of the lab was performed as follows: 

A minimum of 10 paper smears were collected throughout the lab on the floors, 
bench tops and equipment for H 3  analysis by liquid scintillation. 

4.4 Survey Records 

The project team maintained records of surveys in the survey packages for each area 
according to project procedures. The survey package included the following records 
depending upon the survey design and protocols: 

Survey Package Worksheet giving the package identification, survey location 
information, general survey instructions and any specific survey instructions. 

The Survey Unit Diagram of the area surveyed as availabIe. 

Printout of laboratory analysis results (if performed). 

Ludlum Model 2350 data files and Paradox@ converted values for all radiation 
survey measurements. 

The survey team performed direct measurements for total alpha and beta surface 
activity using the Ludlum Model 2350 Data Logger system. Smears were analyzed 
for gross alpha and beta activity using the Tennelec Automatic Gas Counting System 
Paper smears were collected and analyzed for hard-to-detect nuclides using liquid 
scintillation. 

GTS Duratek uses a proprietary computer program to download the contents and 
survey data from the Data Loggers memory to a database and generate a survey 
report that presents all raw data, converted data, and information by survey location. 
The survey technician and supervisor reviewed these reports for completeness, 
accuracy, suspect entries and compared the data to the guideline values in Table 2-1. 

Any changes to the database tables such as detector efficiency and background, that 
could affect survey results required supervisor review and approval. In addition, 
changes to data in the primary table required a written explanation. 

Data and document control includes the maintenance of the raw data files, translated 
data files (Paradox@ database files) and documentation of all corrections made to the 
data. The databases were backed up on a daily basis. 
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_ -  5.0 QUALITY ASSURANCE AND QUALITY CONTROL 

GTS Duratek’s Quality Assurance/Quality Control Programs ensured that all quality and 
regulatory requirements were satisfied. All activities affecting quality were controlled by 
procedures and the Quality Assurance Plan. These documents include the following 
measures as an integral part of the survey process. 

. .  

5.1 General Provisions 

5 I 1 . 1  Selection of Personnel 

Project management and supervisory personnel were required to have 
extensive experience with GTS Duratek procedures and the QA plan and be 
familiar with the requirements of NUREGKR-5849 and the Survey and 
Sampling Plan. Management was required to have prior experience with the 
radionuclide(s) of concern and a working knowledge of the instruments used to 
detect the radionuclides on site. Project management aqd supervision were 
required to maintain OSHA safety qualifications. 

GTS Duratek supervisory personnel were selected to direct the survey based 
upon their experience and familiarity with the survey procedures and 
processes. Likewise, Health Physics technicians who performed the surveys 
were selected based upon their qualifications and experience, especially with 
N UREG/CR-5 849. 

5.1.2 Written Procedures 

All survey tasks which are essential to survey data quality were controlled by 
procedures and a survey plan. 

5 .1 .3  Instrumentation Selection, Calibration and Operation 

GTS Duratek selected instruments proven to reliably detect the radionuclides 
present at the facility. Instruments were calibrated by GTS Duratek or 
qualified vendors under approved procedures using calibration sources 
traceable to the National Institute of Standards and Technology (NIST). All 
detectors were subjected to daily response checks when in use. 

Procedures for calibration, maintenance, accountability, operation and quality 
control of radiation detection instruments implemented the guidelines 
established in American National Standard Institute (ANSI) standard ANSI 
N323-1978 and ANSI N42.17A-1989. 



MICHIGAN BIOLOGIC PRODUCTS FINAL SURVEY REPORT 

5.1.4- Survey Documentation ~. _. . . . .. . _  ... . _  .. . - - .- - -.  

u 

The survey packages were the primary method of controlling and tracking the 
hard copy records of survey results. Records of surveys were documented and 
maintained .in the survey package for each area according to GTS procedures. 
Each survey measurement was identified by the date, technician, instrument 
type and serial number, detector type and serial number, location code, type of 
measurement, mode of instrqment operation, and Quality Control (QC) sample 
number, as applicable. 

5.1.5 Chain of Custody 

Procedures established responsibility for the custody of samples from the time 
of collection until results were obtained. All samples shipped off site for 
analysis are accompanied by a chain-of-custody record to track each sample. 

5.1.6 Records Management 

Generation, handling and storage of survey data packages were controlled by 
an approved procedure. 

5.1.7 Independent Review of Survey Results 

The survey package and survey data from each area received an independent 
review to verify all documentation was compIete and accurate. 

5.2 Training 

All project personnel received site specific training to identify the specific hazards 
present in the work and survey areas. Training also included a briefing and review 
of the Survey Plan, GTS procedures and the Site Safety and Health Plan. 

During site orientation and training, survey personnel became familiar with site 
emergency procedures. In the event of an emergency, personnel were required to 
act in accordance with all applicable site emergency procedures and the Site Safety 
and Health Plan. 

~ ~~ 
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- - . -  -6.0 -SURVEY RESULTS 

This section provides summaries of the results of surveys performed in each of the 
designated areas. These summaries normally consist of a written explanation, or graphs and 
tables of data. Complete survey results for each survey area are provided in Appendix A .  

d 

6.1 

6.2 

6.3 

Ceramic tiled room 

6.1.1 Building 4 ,  Rooms 205, 207, 208, 209 

Following removal of the ceiling tile and gridding the rooms, a total of 323 
direct and removable alpha, and 322 direct and removable beta measurements 
were performed in all rooms. Figures 6-1 through 6-8 provide graphs and 
statistics of the direct survey results. Tables 6-1 and 6-2 are tables of the direct 
survey data. No removable measurement exceeded the applicable detection 
limit. A11 direct measurements were less than 50% of the applicable guideline 
value. Slightly elevated beta measurements (to approximately 1700 dpm/100 
cm') were most likely due to naturally occurring beta activity associated with 
the tile floors and walls. 

6 .1 .2  Building 16, Rooms 303, 304, 305 

Following removal of the ceiling tile and gridding the rooms, a total of 344 
direct and removable alpha, and 345 direct and removable beta measurements 
were performed in all rooms. Figures 6-9 through 6-14 provide graphs and 
statistics of the direct survey results. Tables 6-3 and 6-4 are tables of the direct 
survey data. No removable measurement exceeded the applicable detection 
limit. Ali direct measurements were less than 50% of the applicable guideline 
value. Slightly elevated beta measurements (to approximately I900 dpm/100 
cm2) were most likely due to naturally occurring beta activity associated with 
the tile floors and walls. 

Building 4 Penthouse 

12 paper smears were collected throughout the lab on the floors, bench tops and 
equipment for 1-125 analysis by liquid scintillation. No detectable activity was found 
on any smear. 

Building 5, Lab 210 

10 paper smears were collected throughout the lab on the floors, bench tops and 
equipment for Tritium (H-3) analysis by liquid scintillation. No detectable activity 
was found on any tritium smear. 
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6.4 

6.5 

6.6 

6.7 

6.8 

Building 9, Room 202 

15 paper smears were collected throughout the lab on the floors, bench tops and 
equipment for 1-125 analysis by liquid scintillation. One smear indicated an elevated 
tritium measurement, however, the smear was dark and was repeated. In addition, 14 
more paper smears were collected for tritium analysis. No detectable activity was 
found on the repeated smear, or he‘additional 14 smears. 

Building 10 

A total of 20 direct and removable alpha, and 20 direct and removable beta 
measurements were collected on the floor. No direct or removable measurement 
exceeded the appropriate detection limit. Figures 6-15 and 6-16 provide graphs and 
statistics of the direct measurements, and Tables 6-5 and 6-6 are tables of the direct 
measurement results. 

Building 17 

5 paper smears were collected on the floor of Room of the Gas Chromatograph room 
for Ni-63 analysis by liquid scintillation. No detectable activity was found on any 
smear. 

Building 20 Bunker Storage: 

Following gridding, a total of 35 direct and removable alpha, and 35 direct and 
removable beta measurements were collected on the floor and south wall. No direct 
or removable measurement exceeded the appropriate detection limit. Figures 6-17 
and 6-18 provide graphs and statistics of the direct measurements, and Tables 6-7 and 
6-8 are tables of the direct measurement results. 

10 paper smears were collected from the floor for 1-125 analysis, and 10 paper 
smears were collected for Tritium analysis by liquid scintillation. No detectable 
activity was found on any smear. 

Building 30 Rooms 101 and 112 

A total of 45 direct and removable alpha, and 45 direct and removable beta 
measurements were collected on the floors, walls and ceilings of each room. No 
removable, or direct alpha measurement exceeded the appropriate detection limit. 
The maximum beta measurement was 1,119 dpm/100 cm2. Figures 6-19 and 6-20 
provide graphs and statistics of the direct measurements, and Tables 6-9 and 6-10 are 
tables of the direct measurement results. 
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Table 6-8 
Building 20 Beta Surveys 

REVISION 0 



U 

4000 

4000 

'd 

96 cu.n. B-2s 

96 cu.fl. E 2 5  

Waste Tile and DAW waste 

Waste Tile and DAW waste 

'd 

~~ 

60 

50 

50 

MICEIIGAN BIOLOGIC PRODUCTS FINAL SURVEY REPORT 

~~ 

55 Gallon Drum D A W  Waste 

DOT Specification 7A 
TYPC A 

30 Gallon Drum 

DOT Specification 7A 

30 Gallon Drum 

Segregated sources which may require additional 
processing prior to disposal 

Liquids requumg additional processing prior to 
TYPeA . disposal 

7.0 RADIOACTIVE WASTE DISPOSITION 

Am-24 1 

Ba-133 

Ba-133 

A total of 5 radioactive waste containers were generated during the project; two 96 cubic 
foot B-25 boxes containing waste ceramic tile, one 55 gallon drum containing soil samples 
and other dry waste, and two 30 gallon drums containing sources. At the we this -+.  report ,_ 

was submitted, all waste and source materials ~. -  .\ E. 3. we:e<scheduled . to be s h i p p e d ' t o ' h e e &  
Duratek processing facili6 h Oak Ridge Tennessee. Table 7-1 provides a list of waste 
container numbers, types, weights, and contents. Table 7-2 provides a listing of the 142 
sources and materials inventoried for disposal. Of these, 72 required weighing and/or 
analysis to identify the nuclides present and the specified activity of unidentified sources 

<6.76E-04 MB-98-003 

0.6E+o6 MB-98-004 

5.00E+05 MB-98004 

Container 1 Number 

I MB-98-001 

MB-98-001 

MB-98-005 

Table 7-1 
Radioactive Waste Container Inventory 

The total activities of each of the waste samples is contained in Table 7.2. 

Table 7-2 
Radioactive Source Inventory 

Vial marked Am-241 

Abbon Lab. Ba-133. S-139 

Ba-133 Standard x2265. 0.5 uCi. 
8-3-1973 

Picker h-133, 2941-A, G F l A  
(6 buIIons) 

C-14. N19443.6 in box 

Tolal of 4 bottles of liquid. Bactcc, Tryptic 
Soybroth - Anaerobic. 
2 microCi C-14 

~ 

Tracer Lab CL-36, H-59. 
Plated S a m e  

c 3 3  I 0.3E+06 I MB-98-004 I 
C-14 I 8.3E+C6 1 MB-98-003 1 

MB-98-005 

CI-36 MB-98-003 
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_ .  _ _  - . .  -. - . . . . . . . . . 

W 

Total 
Activity @Ci) 

h’udide DI-Unl 
Number 

Warrington Laboratory, Inc Lead Paint 
Analyzer, Model 92-61. S.N. 99, 
2.5 Co-57, date measured 10-15-1982 

c e 5 7  2.13E+03 MB-98003 

cc-57 
- .. 

4.19E+04 MB-98-003 Warrington b a d  Paint Analyzer Modcl 9261, 
S.N. 87, co-57.3 mCi, 
8-9-1985 

Picker Ce60, 2941-A, GP-SA 
5 buttons 

Empty container of 0 - 5 1  
5 4 7 7 .  1 mCi 

Co-60 1.24E+04 MB-98-003 

decaytd decayed MB-98-003 

~ 

CS-137 1.00E+05 MB-98-003 Beckman, gamma source, O.luCi, preparation 
date 10-1-84. lot 69. Fullcrton. CA 

Methyl H-3 Thymedinc, 250 uCi, the 
Radioactive Chemical Centre 

H-3 2.50E + 08 MB-98-003 

Mcthyf H-3. Thymedine,acqueous solution, 250 
uCi. Radiochcmical Ccntcr, AmershadEngland. 
TRK 120 Batch 156. 

€1-3 2.50E+ 08 MB-98-005 

Radioactive source rod. 1-129. 
0.2 uCi, Scientific Products, Division of 

American Hospital Supply, McGaw Park, 1L. 
Manufactured by New England Nuclear 

I- 129 MB-98-004 2.00E+05 

Picker Mn-54. 2941-A. GP-2A 
(6 buttons) 

Mn-54 <1.14E+02 MB-98-003 

W’ Na-22 <7.7E+M MB-98-003 iUodcl 2941-A, Gp4A 
(6 buttons) 

The box had written upon it ’Any qucstions ask 
Leigh or StcveSpinrad.’ Building 1, Room 310, 
Bob Welch Tracor Detectors, Modcl 111019- 
0031 Tracor Incorporated. Austin, TX S.N. 
3927, dated 5-4-1978. 

Tracor Detector, Model 111019-0001. S.N. 
3620, dated 7-27-1976. 

Ni-63 131 .E+  10 MB-98-003 

1.25E+10 MB-98-003 Ni-63 

~~ ~~ 

Tracor Dctector Model 111019-0001, S.N. 
3935. dated 7-20-1978 

Ni-63 1.31E+ 10 MB-98-003 

Tracor Detector, Model 111019-0001, S.N. 
3996, dated 7-20-1978 

Ni-63 1.3 1E + 10 MB-9&003 

Tracor. Model 111019-ooO1. 
dale 11-1-76. 14.5 mCi. S.N. 3661 

1.25E+10 MB-98-003 

MB-98-003 

MB-98-003 

Ni-63 

Ni-63 

Sr-89 

Tracor, Model 11019-0001, 
date 4-10-75. 14.5 rnCi. S.M. 3342 

1.24E+10 

A lead pig & vial with a needle, SR-89, a litllc 
plancheac and a stopper in a plastic bag. 40,000 
dpm (No P-W 

8.88E + 04 

~ ~ 

Blue rnctal container marked ’thorium nitrate, 
Rcacdvc, health hazard. Made in West 
Germany. EM Logo. TX 0587-2 50G. EM 
Science - a division of EM Industries, Inc. P.O. 
Box 70, 480 Dcmocrat Road, Gibbstown, NJ 

Th-232 6.7 MB-98-OCO 

3.5 Th-234 
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Uranyl Acelate. small brown bottle, Mallindrodt 
Chemical (2 bottles) 

Bag fdled with vials and plastic stuff 

U-238 4.68E+07 MB-98-003 

H-3 5. ME+ 09 MB-98-003 
I 

Bag containing vials, towels, gloves, dc. H-3 5.00E+09 MB-98-003 

<MDA 

<MDA 

MB-98-003 

ME-98-003 

Something wrapped in foil, warning of 'Danger 
Radiation 

Unknown bag with black crystals 

Ra-226 8.14E+06 MB-98-003 

U-23 8 1.14E+07 

u-235 7.10E+O5 

Ra-226 149E+W m-worn 
U-235 9.078+02 

Vials with some rocks and little pebbles in a bag. 
R4-226onbag. ' 

Ra-226 1.72E+02 MB-98-0U3 

U-238 5.17E+04 

1 2.878+03 

MICEUGAN BIOLOGIC PRODUCTS FINAL SURVEY =PORT 

. , . . . . , . .. . 

W 
Dropper bottle of Thorium Nuate, EMS 
Environmental Marketing Service Umited. 520 
Lake Ianshg Road, Lansing, MI 48912. 
Telephone (517) 372-9121. Thorium nitrate 
titrating solution. Near contact 13 microwhr 
and 75 cpm beta/gamrna. 41 liter . 

Th-234 

- .. 

<4.48E+04 MB-98-005 

From Environmental Marketing Services, Th-232 < 1.45E+04 IMB98-005 I 
Limited H liter I 

U-23 8 4,22E+Q6 I MB-98-003 For USP Sodium ID test 11-23-1993. ConIa*m 
U-238 and it is a solid ~- 

u-23 5 8.84E+04 I 
I 

~~ 

1.46E+06 Ra-226 

Two brown bottles attached lo one another and 
containing liquid and dated 12-29-1990. DAP. 
Contains U-238 in Cobalt Uranyl Acctale 

MB-98405 u-238 

u-235 

Ra-226 

ICN vial, 'Caution Radioactive Material", dated 
3-1976, tried counting with the gamma spec but 
not peaks. Did not saw the spectrum 

Lictlc jar of ground up reddish powder. NO 
readings above background with microroentgen 
meter. Pancake probe readings less than twice 
background. 

U 

H-3 50 DCi MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 

Vial in black bag. Label on bag. 

SS-87-116, uranium radioactive materials 
marked on the metal. 

U-23 8 1.75E+09 

Th-232 4.93E+06 SS-89-90. thorium nitrate, Baker Analytical 
reagent. JT Baker Chcmiul Co. PhiUipsbuq, M 

SS-91-41, Texas Nuclear Lead in pahI analyzer, 
2 mCi C-57 on 4-1978. Model # 9261 S.N. 88 

co-57 4.llE+01 

Ag-108m 

Ag-1lOm 2.34E+05 



.. - .  ..- .... . 

u 

1 -  
Ground Contarnina[ion 1 Bag, 1 Jar 

53.4 1.4 grn 

55, Black Oily Crystals, 50 Ogm 

90-14, #1, MB-001 Rq-226 

90-14. #2. MB-OU2 Rq-226 

Ra226 

u-235 

MICHIGAN BIOLOGIC PRODUCTS FINAL SURVEY REPORT 

4.716+04 

< MDA 

1.ME+04 

l.lOE+OS 

9.47E+04 

I si-iu I 7.18Ef02 1 

9.36E +04 

5.376+03 

7.656+04 

6.25E+03 

3.00E+03 

1.00E+03 

I Zn-65 I 6.47E+04 1 

M B -9 8-003 

MB-98-003 

M B-98 -003 

Ra-228 

K-40 

Ra-226 

Ra-218 

K-40 

Ra-226 

Ra-228 

MB-98-003 

MB-98-003 

MB-98-003 

~~ ~ 

4.20E + 05 

4.06E+M 

3.48E+04 

2.38E+ 03 

7.56E+ 02 

6.54E+04 

4.43E+03 

MB-98-003 

MB-98-003 

Rocks in a bag (Uranium Ore) I u-235 I 7.46E+04 I MB-98-003 

I Ra-226 I 6.66E+05 1 
I U-238 I 3.%E+05 1 

Sampling Jar 2-7753 (396.7 t h l )  I Ra-226 I 3.23E+05 I MB-98-003 

Separator sludge I I <MDA 1 
Labeled Turcola County 

SS-90-107. 50.0grn in plancheck 

SS-90-108. 50 g. 9-790 in planchctte 

Ra-226 

u-235 

Ra-226 

Ra-228 

Ra-226 

Ra-228 

SS-90-114. SO gm in planchctrc+D25 I Ra-226 I 3.55E+01 I ME-98-003 

I Ra-228 I 2.30E+03 I MB-98403 

SS-9@115b. 38.5 grn I Ra-226 I 5.66E+04 I MB-98-003 

I Ra-228 I 1.89E+04 I MB-98-003 

SS-90-14 

SS-90-16 

SS-90-16. no weight planchette 

Ra-226 I 5.85E+06 MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 

M B-98-003 

MB-98-003 

REVISION 0 



. . . . . . . . . . . . . 

'd 

7.60E + 04 

5.708+03 

1.10E+03 

7.39EC04 

MICHIGAN BIOLOGIC PRODUCTS FINAL SURVEY REPORT 

MB-98-003 

MB-98-003 

MB-98403 

MB-98-003 

SS-90-17 I Ra-226 

SS-90-18 

SS-90-17,13 

Ra-228 

Ra-228 

K-40 

Ra-226 

Ra-228 

ss-90-18 I K-40 

~~ ~~ 

4 .WE + 03 

3.46E+05 

2.12E+04 

2.08E+05 

1.27E+04 

I Ra-226 

MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 

SS-91-108,20.0 gm mini planchelte 

SS-91-10s from a five inch casing 1 Ra-226 

Ra-228 

8.64E+04 I MB-98403 

6.48E+03 I MB-98-003 

4.808+03 I MB-98-OM 

9.208+02 ' I MB-98-003 

6.16E+04 1 MB-98-003 
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. . .. .. 

d 
Ra-226 

Ra-228 

'd 

MB-98-003 l.S2E+06 

6.10€+04 MB-98-003 

MICHIGAN BIOLOGIC PRODUCTS FINAL SURVEY REPORT 

SS-91-115, abandoned well site, -2503 mNhr 
on ground when collected, -15 kcpm sample rate 

SS-91-116, 100 gm 

SS-91-1 IS, 100 gm 

Ra-226 2 81E+06 MB-98-003 
- 

MB-98-003 Ra-228 1.13E+05 

Ra-226 8.90E+04 MB-98-003 

MB-98-003 Ra-228 2 00E+03 

SS-91-116. 8-22-1991. about 500 mWtu on 
ground where collected. 

- 
MB-98-003 Ra-226 3.56E+04 

Ra-228 8.WE+02 MB-98-003 

SS-91-117, 8-22-1991 

SS-91-118, 100 gm 

SS-91-117. 80.0 gm 

Ra-226 8.50E+04 MB-98-003 

Ra-228 2.28E+03 MB-98-003 

Ra-226 3.90E+OS MB-98-003 

I Ra-228 I 2.40E+03 1 ME-98-003 1 

SS-9 1-4, 1-24-199 1 

Ra-228 5.70E+03 MB-98-003 

Ra-226 3.78E+03 MB-98-003 

I Ra-228 I 1.ME+04 I MB-98-003 I 
SS-91-118. 8-22-1991 I Ra-226 I 1.48E+OS I MB-98-003 I 

I Ra-228 1 9.50E+01 I MB-98-003 I 
SS-91-54 to 5.5 

REVISION 0 
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SS-91-55. 111.8 gm, 4-12-1991 9.28E+03 

8.83E+02 

6.7lE f 0 3  

MB-98-003 

I MB-98-003 

SS-91-56.4-17-1991 I G i W 6  I 1.40E+06 I h a 9 8 4 0 3  
- 

Ra-228 

SS-91-58 Ra-226 

Ra-228 

5.88E+04 1 MB-9g003 
~ 

2.48E+04 I MB-98-003 

rMB-98-003 

SS-91-58, 10.0 grn I Ra-226 ~ MB-98-003 

SS-91-60 I Ra-226 MB-98-003 

' MB-98-003 

MB-98-003 

I Ra-228 

ss-91-61 Ra-226 2.80E+05 

Ra-228 5.20E+ 03 

SS-91-61, 17.6 gm Ra-226 1 .ZE+06 

Ra-228 2.29€+04 

Ra-226 1.38E+04 

Ra-228 7.80E+02 

SS-91-63, 14.0 gm Ra-21-6 7.28E+04 

Ra-228 4.62E+03 

SS-91-62. 13.0 gm 

MB-98-003 

MB-98003 

MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 

MB-98-003 
~~~~~ ~ 

SS-91-63. mini planchettc Ra-226 S.50E+04 

Ra-228 7.26E+03 

SS-91-66 Ra-226 1.64E+06 

Ra-228 7.35E+04 

SS-91-66, 20.0 gm Ra-226 1.56!2+06 

Ra-228 7.00E+W 

SS-91-69 Ra-226 1.80E+04 

Ra-228 3.60E+02 

SS-91-69. 50.0 gm Ra-226 1.00E+05 

Ra-228 2.00E+03 

SS-91-70, 21.8 gm Ra-226 2.31E+06 

Ra-228 9.378+04 

SS-91-71 Vial Ra-2.26 3.15E+06 

1.328+05 

SS-91-71. 20.0 grn Ra-226 2.10E+06 

Ra-228 

MB-98-003 

MB-98-003 

MB98-0d3 

MB-98-003 

ME98403 

MB-98-003 

MB-98403 

MB-98-003 

ME98403 

ME-98-OM 

MB-98-003 
~ 

MB-98-003 

MB-98-OD3 

MB-98-003 
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_ _ ~  
L-226 

Ra-226 

Ra-226 

Ra-228 

I Ra-228 I MB-98403 I 

1,lOE+04 MB-98403 

2.18E+04 MB-98-003 

1.35E+04 ME-98403 

5.00E+02 MB-98-003 

SS-91-71, baggie 

SS-92-73. smcar 

SS-92-85. baggie 

SS-91-72, 50.0 gm 

Ra-226 2.60E+04 MB-98-003 

Ra-226 1.35E+O6 MB-98-003 
I 

SS-91-72, Tope Bevca Scale, unknown well. 

SS-92-85 having 20 grams in mini planchette. 

SS-92-87. fdier 

SS-91-81. 50.0 gm 

Ra-228 1.67E+05 

Ra-226 3.54E+05 

Ra-228 4.408+04 

Ra-226 1.19E+ 04 

Ra-226 1 6.30EtO5 I MB-98-003 

Ra-228 I 2.70E+04 I MB-98-003 

SS-91-96, 15.0 grn in planchette. I Ra-226 I 1.44Ef04 I MB-98-003 I 
I Ra-228 1 6.00E+02 I MB-98-003 I 

~ ~~ 

SS-91-98, 14.0 grn mini planchette 

SS-91-98, 6-12-1991. Ground litter bencalh pipe 
storage rack. 

SS-91-99, 16.0 grn 

SS-91-99. 612-1991, Ground Litter under pipe 
racks. 

Ra-228 
__ 

Ra-226 2.52E+ 03 

Ra-3-26 

I 

MB-98-003 

MB-98-003 I 
I MB-98-003 

MB-98-003 I 
MB-98-003 I 

MB-98-003 
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~- ~ 

CS-137 

Ra-226 

U-23 8 

u-235 

MICHIGAN BIOLOGIC PRODUCTS FINAL SURVEY REPORT 

1.76E+03 MB-98-003 

<MDA MB-98-OU3 

1.51E+O7 ME98-003 

24.7E+06 MB-98-003 

1.9SE+06 ME-98-003 

. . .  .. . . . . . - .. ._ 

u 

Source Rod, 1-129, 0.2 micro curies 

Calibration source SN 744 

Chccktource , 

Nuclear Check Source A SN SS-8844 

Nuclear Check Source A SN SS-8847 

Nuclear Check Source A-1 

Nuclear Check Source A-2 

Nuclear Check Source A-3 

Nuclear Check Source A 4  

MB-032 

1-129 2.00E+05 MB-98-003 

Ra-226 1.67E + 07 MB-98-003 

Ra-226 1.30E+07 MB-98-003 

Ra-226 2.20E+06 MB-98-003 

Ra-226 1.3 1E+06 MB-98-003 

Ra-226 2.20E + 06 MB-98-003 

Ra-226 2.00E+06 MB-98-003 

Ra-226 2.30E+06 MB-98-003 

Ra-226 2.10Et06 MB-98-003 

Ra-226 

MB-9E-003 

MB-98-003 u-23 5 

Nuclear Cluck Source A-5 

MB-033 I g-226 I 1.18E+06 I MB-98403 I 

RB-226 2.00E+06 MB-98-003 

'. I u-235 I7.24E+04 ' 1  MB-98403 I 

Nuclear Check Source Ab 

Nuclear Check Source A-51 

Nuclear Check Source A-ME3 

ME035 

Ra-226 2.30E+O6 MB-98-03 

Ra-226 1.00E+06 MB-98403 

Ra-226 1.70E+06 MB-98-003 

I u-235 I 5.39E+04 IMB-98003 I " 

~~~~ ~ ~ ~ 

Nuclear Check Source B SN SS-88-46 

Nuclear Chcck Source El 

Nuclear Check Source B-2 

Nuclear Check Source E3 

Nuclear Check Source E4 

Nuclear Check Source B-5 

~ ~- ~~ ~ ~ 

ME036 

MB-034 

MB-017 

Ra-226 2.52E+06 

Ra-226 2.20E+06 

Ra-226 3.20E+06 

2.40E+06 Ra-226 

Ra-226 1.80E+06 

Ra-226 3.20E+06 

Nuclear Check Source E 6  

Nuclear Check Source 5 7  

Ra-226 2.40E+06 MB-98-003 

Ra-226 2.40E+06 MB-98-003 

Nuclear Check Source B SN SS-88-45 I Ra-226 I 1.26E+M 

MB-98-003 

, MB-98-003 I 
' MB-98-OD3 I 

MB-98-003 I 
ME-98-003 I 
ME-98-003 I 
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Calibration Source Scr#468 

Watch Dials 

Ra-226 1.63Ef07 ME-98-003 

Ra-226 1.00E+08 MR98-003 

ME037 

Cw60 acrylic only, no detectable activity on 
frisker 

CS-137 4.13Ei06 ME-98-004 

C660 <4.50E303 MB-98-004 

92 070798-P: \SITESUIICHIGAMRNALRPnOOS_RO.n'PD 

25 grams Uranyl Acetate 

Sample X Tritium Srandard Qty 3 vials <uCi 31 

Sample # (Unquenched) (2) Slandard Sets(s) H- 
3. C-14, Bkg Vial, Liquid Scintillation Vials 1- 
30 

REVISION 0 

U-S8 4.68E+06 pCi MB-98-005 , 

3.00Ei6 pCi ME98405 H-3 

H-3 9.00E+03 pCi MB-98-005 

C-14 90.1E+03 pCi 



MICHIGAN BIOLOGIC PRODUCTS INSTITUTE 
SURVEY PACKAGE 

I .  1. General instructions: u 
Perform.s&eys in accordance with the guidance provided ib the Final Survey P l k  Rev. 1, dated 
June ,1998. ..- .. 

2. Data: Technician InitialsDate 

* Building # 70 / 

* Room # 

* Location Code: / 

W 

* Location Code: f 

* Location Code: I 

* Location Code: I 

/ I 

/ / 

* Smear Surveys yes no 

* Beta Surveys yes 

* Alpha Surveys ye5 no 

/ no- 
/ 

* Survey Instrument Ser # / Z b  f 9 P  



.. 
VI 

' ( b  

N 
0 
al 

S I X  L t9PZ086 

1 
B 
0 
0 
VI 



Tritiu,.. ( Gmears 
(Direct) 

GTS Duratek, Maxey Flats Disposal Site 

c 

cammenb Minimum tSlE = 08 



Tritiur (' mears 
(Direct) 

GTS Duratek, Maxey Flats  Disposal Site 

-21.829 I ERR 1 ERR I ERR 
I ' -21.829 ERR . I 8 E R R  ERR 

Comments Minimum tSlE = 96 

'Error at 95% confidence 
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3PER ’ “T;‘ THE LWDLUM MODEL REDS-INST-201 
!350 SERIES dATA LOGGERS REVlSION 4 

ATTACHMENT 6.14 
SURVEY DOWNLOAD DATA 

\, I 

/,ownload Technician: Print Name: 3. a I Sign Date: 9‘30 / ~ g  

Download Station #: / Download F 
Serial # Verification: Model 2350: E f  Detector Problems: 0 (See Comments) 

survey ~ e c F g ( s ) :  c t ,  
Print Name: Re. I 

Q Beta .1//43 
a Alpha I 

Print Name: User IO Date: 

Instrument Serial #(s): Mode1 2350: /a ( 9 L  
Survey Unit Description: -&?& zo J/-, #(&? 

(Exarnptc: Survey P ? c ~  + descriprion Le. D16, Building 43. Arca 09, Rwrn 100. Roar - Grid Locations AI Lhrough A7) 

2 / / 9 8  3 4 / l o  5 / A 3 1  6 ttb9 d3g 
1 3 4 5 6 

Instrument Calibration Due Date:‘ ,/?v Detector Calibratiog Due Date: ‘#b/9$ 

Type Of Survey: dTem Survey 0 Characterization 
0 Other (explain): 

Detector Serial 

, 11 Number Measurement 

OGammav 

Detector 
Model Number 

43-106B 

43-68B 

43-68A 

44-2 

0 Information Only 

Detector 
Efficiency 

NIA 

Source Mean 
BKG Value 

Prc & Post Use Info 

Post File# 
File# 

I 
5+J? /I j 

COMMENTS: 



GTS DURATEK, RADIOLOGICAL ENGINEERING & FIELD SERVICES 

. -  Michigan Bio log lcs Products 
._. 

D i r e c t  6eta Survey Report, dpm/l00 an2 

C a l i  b ra t i on  Due: 12/16/98 .. Instrument Model: 2350-1 S/N: 126192 

\ 

Group: 2 

I F i l e  Number: 8 1 Survey Description: BLDG 20 FLOOR.WO3 WST S/C 

Detector Model: 43-680 

1 

Detectar S/N: 095527 Type: 126 a 2  Gas Propor t ional  Detector 

Background: 238 cpm Beta E f f i d e n c y :  .234 

~ 

Pre and Post source checks are Included on t h i s  download: Yes No 
If No 3s answe 
Pre F i l e  #: 9 Post F i l e  I: $3 
Technician Review: 

then l i s t  t he  Download F11 which Include t m r e  a n d x t  source checks. 

Survey Date: 6/30/98 

I have reveiwed t h i s  cover 

I performed t h i s ,  survey: 
P r i n t  name 

Date: 
Signature 

and, 

I performed t h i s  survey: / 
P r i n t  name 

~~ 

Comnents or corrections required: 

~ 

Conrent Resolution: 

1 

1 Date: 2 f l l J  Signature P r i n t  name 

Survey Reviewed 
m d  Approved by: 

Page 0 
v 

GT.S:2568 :C: \PoOX35\H235O\TLCGREW: R 2  



! ‘urvey m e  

Group Average: 239 cpm Average dpn:  - 4 
Number of  measurements: 3 

L1 L2 L3 L4 L5 L6 
A2000 01F01 TATOO 02200 FLDBK E0002 

Survey Code 

L7 Code L8 Code 
Gr id  I D  Loc Num 

oaooo 
00000 

L1 L2 L3 L4 L5 L6 
A2003 OlFO1 TATOO 02200 FLOCT 60002 

00003 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
OOODO 
00000 
00000 
00000 
00000 
00000 

Samp 1 e 
Number 

Count 
Time 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

G m o  Averaoe: 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

323 c m  
Number o f  measurements: 25 

Gross Net H 
Counts dpn/lOOcm2 I - 

26 251 
26 251 
23 129 
27 292 
25 210 
30 41 4 
31 454 
32 495 
30 41 4 
28 332 
28 3 32 
20 7 
27 292 
32 495 
25 210 
24 170 
23 129 
30 414 
26 251 
30 414 
25 210 
18 -75 
30 41 4 
29 373 
28 332 

Average dpm: 288 

Survey Code L1 L2 L3 L4 L5 L6 

~ - 

L7 Code LB Code Sample b u n t  Gross Net H 
Gr id  I D  LOC Nurn Number Time Counts dpm/lOOcd 1 - - 

00000 38 300 1\47 -2 9 

00000 40 300 1169 -1 4 
00000 39 300 1231 2a 

Group Average: 236 cpm Average dpn: - 5  
Number of measurements: 3 

* H i  f l a g  set a t  2500 dpn/100 an2 



' 'urvey Code 

Group Average: 278 cpn Average dpn: 137 
Number o f  measurements: 10 

L1 L2 L3 L4 L5 L6 
A2000 01W03 TATOO 02200 FLDCT 80002 

Survey W e  L1 L2 L 3  L4 L5 L6 
A2000 01U03 TATOO 02200 PTBOl 80002 

L7 Code L 8  Code Sample Count Gross Net H 
Grid ID L o c  Num Number Time b u n t s  dpm/l00cm2 i 

00000 43 60 5870 19102 E 

- - 

'rrvey Code 

\ /  

Group Average: 5870 cpm Average dpn: 19102 
Number o f  measurements: 1 

L l  L2 L 3  L4 L5 L6 
A2000 01W03 TATOO 02200 PTBO2 60002 

Survey Code L1 L2 L 3  
A2000 01W03 TATOO 

L7 Code L 8  Code Sample Covnt Gross Net H 
Grid I D  L o c  Num Number Time Counts dpm/100cm2 I 

00000 44 60 5551 18020 8 

- - 

L4 L5 L6 
02200 PTB03 80002 

Group Average: ' 5551 cpn Average dpm: 18020 
Number o f  measurements: 1 

Survey Code L1 L2 L3 L4 L5 L6 
A2000 01W03 TATOO 02200 PTBBK 80002 

L7 W e  L0 Code Sample Count Gross Net H 
Grld I O  Loc Num Number Time Counts dpm/100an2 1 - - 

OD000 41 600 2249 -44 

Comnents 

* HI f l a g  set a t  2500 dpm/100 an2 



___ ... . 

' "urvey Code L? L2 . L3 L4 L5 L6 
A2000 01W03 TATOO 02200 PTBBK BOO02 

Group Average: 225 c p  Average dpm: . ,. -44 
Number o f  measurements: 1 

C-nts 

NOTE: T h i s  report i s  grouped by: 
Package (Ll) (Package number) 

S e t u p  number (De tec to r  parameters) 
D e t  Type (L4) (GM pancake- f la t  surface, Beta 3.5-12" pipe. Gama a t  1 m, etc.) 

Reason (L3-345) (Char survey, soJrce check, final survey, e tc . )  
Surface C a t  (L2) (Wall, f loat .  dra in ,  penetrat ion,  e tc . )  

b u n t  Type (L5) ( F i e l d  count, bkg, p r e - ,  post-, e t c . )  
Bigd Sub (L6) (Ma te r ia l  code, i . e . ,  w o o d ,  i r on ,  cor.cr, e t c . )  

L 80 M 03.133 GTS: 2568 :C:\PDOX35\M2350\TLCGREVU. R2 11/18/97 JPA 

* H i  f l a g  s e t  a t  2500 dpn/l00 012 



GTS DURATEK, RADIOLOGICAL E N G I N E E R I N G  & F I E L D  SERVICES 

Mich igan  Biologics P r o d u c t s  
, -  

.u 6 / 3 0 / 9 8  Graph of F i l e  8 S t a t i o n :  1 

S u r v e y  D a t e :  6 / 3 0 / 9 8  S.urvey S t a r t  Time:  1 3 : 3 4 : 1 8  

D e s c r i p t i o n :  BLDG 20 FLOOR,W03 POST S / C  
- .. 

FILE 8, TERMINATION, BETA 
BLDG 20 FLOORW03 POST S/C 

- 5 ' #  r .  . .  . . . . . , .  .... . .  .., . . . . . .. . . ,.. . . . . . . . I 
0 A: a, u m 

hn*- 

Flag set  for 2500 dpm/100 cm2. 

. ieview this graph for  v i s u a l  o u t l i e r s .  

Mark o u t l i e r s ,  s o u r c e  checks and b a c k g r o u n d s  o n  the graph on t h i s  p a g e .  

Rev iew v a l u e s  g rea te r  t h a n  t h i s  v a l u e .  

'u 



LB5700- W Low Background Counting System - Smear Analysis 

- 
arrier - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 
26 

i a  

Date: 7/1/98 

Counting Unit id: 1 
Data file name: C:\LBXL\UNITl\SMEl E202.XLD 

Batch Ended: 7/1/98 21.98 
Crosstalk Correction: Not Applied 

Batch ID: Bldg20 Floor (1-25) W03 (26-35) 
Alpha Activtty 

DPM e flags MDA 
-1.293 5.98 CMDA 25.36 

-1.293 
-1 -293 
-1 -293 
4.674 

-1.293 
-1.293 
-1.293 
-1 293 
-1.293 
-1.293 
-1.293 
-1.293 
-1.293 
-1.293 
4.674 
-1.293 
-1 293 
-1.293 
-1.293 
-1.293 
-1.293 

5.98 CMDA 25.36 
5.98 <MOA 25.36 
5.98 <MOA 25.36 
5.98 <MDA 25.36 
5.98 <MOA 25.36 
5.98 CMDA 25.36 
5.98 CMDA 25.36 

At AL 25.36 

CMDA 25.36 
<MOA 25.36 
<MOA 25.36 
<MDA 25.36 
<MOA 25.36 

5.98 CMDA 25.36 

Alpha activity action level (DPM): 10.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1380 

Application Revision: 3 

Application Version: Standard 

Bets Activitv 

DPM 0 flags MOA 
-1.45 
-7.65 
-1.45 
-1.45 
-1.45 
-7.65 
17.16 
-1.45 
-7.65 
4.76 
-1.45 
-7.65 
-1.45 
-1.45 
-1.45 
-7.65 
-7.65 
-7.65 
4.76 
10.96 
4.76 
-1.45 
4.76 
-7.65 
10.96 
-1.45 

6.27 
6.27 
6.27 
6.27 
6.27 
6.27 
12.45 
6.27 
6.27 

8.82 
6.27 
6.27 
6.27 
6.27 
6.27 
6.27 
6.27 
6.27 

10.79 
8.82 
6.27 
8.82 
6.27 
10.79 
6.27 

8.82 

< MDA 

<MOA 

< MDA 

< MDA 
CMDA 

< MDA 

<AL 

<MDA 

< MDA 

<MDA 

< MDA 

<MOA 

<MOA 
<MOA 
<MOA 
<MOA 
<MOA 
<MDA 
<MOA 
<MDA 
< MDA 

I <MOA 
<MOA 
< MDA 
<MDA 
C MDA 

39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 

39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64, 
39.64 

~ .~ 

Alpha efficiency log file: th230ab 

Alpha Efficiency: 33.52% 
Alpha to Beta Crosetalk: 18.84% 

Alpha Background (CPM): 0.433333333 
Alpha Correction Factor: 1 .OOO 

Beta efficiency log fila: TC99AB 

. Beta Efficlenoy: 32.24% 
Beta into Alpha Crosstalk: 0.28% 

Beta Background (CPM): 2.466666667 
Beta Correction Factor: 1 .OOO 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

-0.433 
-0.433 
-0.433 
-0.433 
-0.433 
-0.433 ' 
-0.433 
-0.433 
1.567 
-0.433 
-0.433 
-0.433 
-0.433 
-0.433 
-0.433 
-0.433 
-0.433 
4.433 
-0.433 
1.567 
-0.433 
-0.433 
-0.433 
-0.433 
-0.433 
-0.433 

-0.47 
-2.47 
-0.47 
-0.47 
. -0.47 
: -2.47 

5.53 
-0.47 
-2.47 
1.53 
-0.47 
-2.47 
-0.47 
-0.47 
-0.47 
-2.47 
-2.47 
-2.47 
1.53 
3.53 
1.53 
-0.47 
1.53 
-2.47 
3.53 
-0.47 

711 198 20:43 
7/1/98 20:44 
711isa 20:4s 
7/1/98 2046 
7/1/98 20:46 
7/1/98 m.47 
7/1/98 20:48 
711 198 20:48 
711198 20:49 

711 198 20:51 
7/1/98 2051 

7111sa 20:50 

711 tsa 20:52 
711 Ba 20:53 

7 1 i ~ a  2 0 : ~  
7/1198,20:55 

71ma 20:56 

711 isa 20:~s 
711 2059 

711 Is8 20:53 

711 I98 20:56 

711 t98 2057 
711 198 20:50 

7/1/98 2 1 m  
7/1/98 21:Ol 
7/1/98 21:Ol 

REVIEWED BY 
Page 1 of 2 



LB5700- W Low Background Counting System -- Smear Analysis 

Date: 7/1/98 

Counting Unit id: 1 
Data file name: C:\LBXL\UNITl\SMEl E202.XLD 

Batch Ended: 711 198 21 :08 
Crosstalk Correction: Not Applied 

Alpha activity action level (DPM): 10.00 

Beta activity ection level (DPM): 100.00 

Certainty level for MOA end flags: 95.00% 
High Voltage Setting: 1380 

Applicetion Revision: 3 

Application Version: Standard 

Batch ID: BldaZO Floor (1-25) W03 (26-35) 

32 
33 
34 
35 

Alpha Activlty 
DPM U flags MDA 

x 2 9  3 5.98 <MDA 25.36 
-1 .A 
- 1  -293 
-1.293 
-1 -293 
-1.293 
-1.293 
-1.293 
-1.293 

<MDA \ 
5.98 <MDA 
5.98 < MDA 
5.98 < MDA 

25.36 
25.36 
25.36 
25.36 
25.36 

Beta Activity 

-7.65 6.27 <MDA 39.64 
DPM U fl8gS MOA 

-7.65 
-7.65 
-1.45 
4.76 
-7.65 
-1.45 
4.76 
10.96 

6.27 
6.27 
6.27 
8.82 
6.27 
6.27 

10.79 
8.82 

< MDA 
<MOA 
< MDA 
< MDA 
< MDA 
< MDA 
<MDA 
<MDA 

39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 
39.64 

~~ ~~ ~~ - 

Alpha efficiency log file: th230ab 
I 

Alpha Efficiency: 33.52% 
Alpha to Beta Crosstalk: 18.84% , 

Alpha Correction Factor: 1 .OOO 
Alpha Background (CPM): 0.433333333 

Beta efficiency log file: TC99AB , 
Beta Efficiency: 32.24% , 

Beta into Alpha Crosstalk: 0.28% 

Beta Background ICPM): 2.466666667 

Count Alpha Beta Completion 
time (mid CPM CPM Date JTime 

Beta Correction Fector: 1.000 ' 

- 
-0.433 -2.47 711 1981 U:02 0.50 

0 50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

-0.433 
-0.433 
-0.433 
-0.433 
-0.433 
-0.433 I 

-0,433 
-0.433 

-2.47 
-2.47 
-0.47 
1.53 
-2.47 
.-0.47 
1.53 
3.53 

711 /98!21:03 
7 17 198; 21 :04 
7/1/98;21:04 
111l98~21S05 
7/1 I998 j21:06 
711/98,21:06 
711/98;21:07 

I 
i 

711~~1:zi:oa 



L65100- W Low Background Counting System - Smear Analysis 
Alpha efficiency log file: TH230AO 

Date: 7/1/98 Alpha activity action level (DPM): 10.00 

High Voltage Setting: 637.5 

Counting Unit id: 1 Certainty requirement for MOA and flags: 95.00% Alpha Background ICPM): 0.1 
Data file name: C:\LBXL\UNITl \SME1 E203.XLD Alpha Correction Factor: 1 .OOO 

Batch Ended: 07101198 15:26 

- 
:orriel 

1 

2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

- 
Batch ID: Blda 20 Floor (1-25) W03 126-35) 

Alpha Activity 
DPM a .  flags MDA 

-0.324 1.628 CMDA 6.835 
-0.324 
e0.324 
-0.324 
-0.324 
1.294 
-0.324 
1.294 
-0.324 
1.294 
-0.3 24 
-0.324 
1.294 
1.294 
-0.324 
1.294 

1.294 
1.294 

-0.324 

-0.324 
-0.324 
-0.324 
1.294 
-0.324 
-0.324 
-0.324 
-0.324 

1.628 
1.628 
1.628 
1.628 
1.629 
1.628 
1.629 
1.628 
1.629 
1.628 
1.628 
1.629 
1.629 
1.628 
1.629 
1.628 
1.629 
1.629 
1.628 
1.628 
1.628 
1.629 
1.628 
1.628 
1.628 
1.628 

<MOA 
< MDA 
< MDA 
<MDA 

<AL 
<MOA 

<AL 
< MDA 
< AL 

<MOA 
<MOA 
<AL 
<AL 

< MDA 
<AL 

CMDA 
< AL 
< AL 

< MDA 
<MDA 
< MDA 
< AL 

< MDA 
< MDA 
<MDA 
C MDA 

REVIEWED BY 

6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 
6.835 

Application Revision: 3 
Application Version: Standard 

Page 1 of 2 

Count Alpha Completion 
lime(minl CPM Date - Time 

2.00 -0.100 7/1/98 14:ll 
2.00 -0.100 
2.00 -0.100 

2.00 9.100 
2.00 4.100 
2.00 0.400 

2.00 0.400 

2.00 -0.100 
2.00 0.400 
2.00 -0.100 
2.00 -0.100 
2.00 0.400 
2.00 0.400 
2.00 -0.100 
2.00 0.400 
2.00 -0.100 
2.00 0.400 
2.00 0.400 
2.00 -0.100 
2.00 -0.100 
2.00 -0.100 
2.00 0.400 
2.00 -0.100 
2.00 -0.100 
2.00 -0.100 
2.00 -0.100 

2.00 ‘-0.106 

7/1/98 1413 
7/1/98 14:15 
7/1/98 1417 
7/1/98 le19 
7/1/98 1421 
711 198 1424 
7/1/98 1426 
711 198 1428 
7/1/98 1430 
7/1/98 1433 
7/1/98 1435 
7/1/98 1437 
711 198 1439 
711 138 14:42 
7/1/98 14:44 
7/1/98 1446 
711 198 1448 
711 P8 1450  
7/1/98 14:52 
711 198 14:55 
7/1/98 14:57 
711 /98 14:59 
7/1/98 15:Ol 
7/1/98 1504 
7/1/98 1506 
7/1/98 15:08 



! 

LE5700-W Low Background Counting System -- Smear Analysis 

Date: 711198 Alpha octivity action level (DPM): 10.00 

Counting Unit id: 1 Certainty requirement for MDA and flags: 95.00% 

Data file name: C:\LEXL\UNITl \SMEl E203.XLO High Voltage Setting: 637.5 

Batch Ended: 07/01/98 15:26 

32 
33 
34 
35 

Application Revision: 3 

Application Version: Standard 

Batch ID: Blda 20 floor (1-251 W03 (26-35) 
ALpha Activity 

DPM a flags MOA 
2.912 2.296 <AL 8.835 
-0.324 1.628 <MDA 6.835 
-0.324 1.628 <MDA 6.835 
-0.324 1.628 <MOA 6.835 
-0.324 1.628 <MDA 6.835 
-0.324 1.628 <MDA 6.835 
9.324 1.628 <MOA 6.835 
1.294 1.629 < AL 6.835 

Alpha Efficiency: 30.91 X 
Alpha Background (CPM): 0.1 

Count 
time (min) 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

Alpha 
CPM 

0.900 
-0.100 
-0.100 
-0.100 
-0.100 
-0.100 

* 0.400. 
-0.lOq 

~ 

Completion 
' Date - Time 
7/1/98 15:lO 
711 I98 1 5 1  2 
7/1/98 15:15 
7/1/98 15:17 
711 /98 15:19 
7/1/98 15:21 
7/1/98 15:23 
711 /98 15:26 

I 

Page 2 of 2 
I 



l85100-W Low Background Counting System - Smear Analysis 

Date: 

Counting Unit id: 
Data file name: 

Batch Ended: 

- 
arriei 

1 
2 
3 

4 

5 
6 
7 
8 

9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

- 

Alpha Efficiency: 30.91% 
Alphe Background (CPM): 0.266666667 

711 I98 
1 
C:\LBXl\UNITl \ W E 1  E199.XLD 
06/30/98 13:25 

Alpha activity action level (DPM): 10.00 

High Voltage Setting: 637.5 
Certainty requirement for MDA and flags: 95.00% 

Batch ID: BLDG 20 FLOOR 6-25)vVO 3 66-35 

I Aloha Activltv 
DPM U flags MDA 

-0.863 1.646 <MDA 8.391 
-0.863 
-0.863 
-0.863 

0.755 
0.755 
-0.863 
-0.863 
4.863 
-0.863 
-0.863 
0.755 
-0.863 
-0.863 
-0.863 
-0.863 
-0.863 
0.755 
0.755 
-0.863 
-0.863 
-0.863 
-0.863 
0.755 
0.755 
2.372 
0.755 

1.646 
1.646 
1.646 
1.646 
1.646 
1.646 

1.646 
1.646 
1.646 
1.646 
1 A46 
1.646 
1.646 
1.646 
1.646 
1.646 
1.646 
1.646 
1.646 
1.646 
1.646 ' 

1.646 
1.646 
1.646 
2.308 
1.646 

< MDA 
<MDA 
<MDA 
<MOA 
<MDA 
< MDA 
<MOA 
<MDA 
<MOA 
<MOA 

<MDA 

<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
< MDA 
< MDA 
< MDA 
<MDA 
<MDA 
<MDA 
< MDA 
< AL 

<MDA 

8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 

8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 
8.391 

Application Revision: 3 
Application Version: Standard 

Count Alpha Completion 
time (rnin) CPM * Date-Time 

2.00 -0.267 6/30/98 12:lO 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
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APPENDIX 3 

Michigan Department of Environmental Quality 
Waste and Hazardous Material Division 

Radiological Protection Section 

Building 44 - Nuclear Counting Facility 
3500 N. Martin L. King Jr. Blvd., Lansing, Michigan 

Final Status Survey Report 

Historical Site Assessment 

The Nuclear Counting Facility (NCF) was located in the basement of Building 44. The NCF is 
responsible for counting environmental samples collected as part of Michigan’s nuclear power 
plant monitoring program. Additional “special samples,” collected in support of radioactive 
materials incident investigations, were also counted at the NCF. Other sources at the NCF 
were sealed laboratory calibration standards and check sources. Radioactive samples were not 
stored at the NCF after laboratory analysis. 

The special samples collected by staff were primarily environmental samples with low 
concentrations of naturally-occurring radioactive material. In addition, the following long-lived 
byproduct radionuclides were identified in some samples: Co-60, Cs-137, and Am-241. Any 
residual contamination of the lab would likely have occurred during sample preparation in the 
Wet Lab. Areas affected by this activity would have included the South Countertop, Central 
Countertop, floors, sinks (and drains), and fume hoods. During operation, the NCF was kept 
radiologically clean so as to not cross-contaminate samples. Based on the above information, 
the facility was determined to require a Group 2 decommissioning process. 

Before the survey, all laboratory calibration standards, environmental samples, and special 
samples were removed from the NCF and relocated to the new radiological laboratory at 
815 Terminal Road, Lansing, Michigan. 

Final Status Survey 

The NCF was surveyed for residual radioactivity by Bob Skowronek of the radiological 
protection staff of the Michigan Department of Environmental Quality on November 29 and 30, 
2000. The surveys checked for alpha, beta and gamma radiation. The instruments used and 
their background readings are shown in Table 1. Figure 1 is a layout (not to scale) of the NCF. 
Numbered locations in the figure are referenced in the data tables. Tables 2a and 2b contain 
the survey data of static measurements. Wipes were counted by the NCF (OxfordKanberra 
Tennelec Series 5) at its new location at 815 Terminal Road, Lansing, Michigan. Wipe results 
are tabulated in Table 3. 



Instrument Model, 
Calibration Date 
Eberline E-600 w/ SHP-380A probe 
6/26/2000 

I I I I 
Figure I - Nuclear Counting Facility Layout (not to scale) 
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Gamma Survey 

A gamma radiation survey using the Eberline PRM-7 microroentgens per hour meter was 
performed near the following surfaces with no reading above 7 pR/hr (background): 

The desk top, drawers, and surrounding floor. 
The South Countertop, shelves and drawers, and floor in front of the countertop. 
The oven and elephant exhaust above the oven (3). 
The interior of the sink and the exterior of the trap below the sink. 
The exteriors and interiors of South Hood and the North Hood, the sink traps beneath each 
hood, and the floors in front of the hoods. 
The Central Countertop, shelves and drawers, and floor around the countertop. 
The Counting Room Countertop, shelves and drawers, and floor around the countertop. 

In addition, a circuit was walked in both rooms approximately 1 meter from the walls. No 
radiation reading above 7 pR/hr (background) was noted. 

BetaIGarnrna Surface Scan 

A beta/gamma surface scan was performed on the following surfaces using the Eberline E-600 
and SHP-360 GM pancake probe. No hot spots were detected and no reading was above 50 
cpm: 
0 The South Countertop and floor in front of this countertop. 

The elephant exhaust (3) above the oven. 
0 The interior of the sink and the exterior of the trap below the sink. 
0 The exteriors and interiors of the South Hood and the North Hood, the sink traps beneath 

each hood, and the floors in front of the hoods. 
0 The Central Countertop and floor around the countertop. 
0 The Counting Room Countertop and floor around the countertop. 

Alpha Surface Scan 

An alpha surface scan was performed on the following surfaces using the Eberline E-600 and 
SHP-380A probe. No elevated readings were detected. 

The South Countertop. 
0 The interior of the sink. 
0 The exteriors and interiors of the South Hood and the North Hood. 

The Central Countertop. 
0 The Counting Room Countertop. 

Static Survevs 

The formula for the derived dpm/lOO cm2 is: 

Counts in 1 minute - Background counts in 1 minute 100 cm2 
Derived (dpm/100 cm2) = Efficiency from manufacturer Probearea 

The efficiencies of the detectors as stated by Eberline are 0.20 for alpha and 0.15 for 
beta/gamma. The probe areas are 100 cm2 for the alpha detector and 15 cm2 for the 
beta/gamma detector. 



Table 2a - Static Counts measured on 11/29/2000 

Area 

2 
3 
4 

Derived 
BetalGamma 
(dpm/100cm2) 

Alpha Beta 
(dpm/100cm2) (dpm/l 00crn2) 

Interior of elephant exhaust < 0.2 < 0.5 < 0.4 < 1.1 
In sink around drain outlet < 0.2 < 0.5 < 0.4 < 1.1 
South fume hood -work < 0.2 < 0.5 < 0.4 < 1.1 
surface 

Lab Result Lab Result 
Description Alpha Beta 

(pCi) (pCi) 

0 
A 4  

132 
0 
0 
0 
0 
0 
0 

0 

0 

Table 2b - Static Counts measured on I113012000 

Wipe Test Results 

The surface area wiped was 100 cm’. The minimum detectable activity was 0.2 picocuries for 
gross alpha and 0.5 picocuries for gross beta. 



Area 

5 

Data Analysis 

Alpha Beta 
(dpm/100cm2) (dpm/100cm2) 

North fume hood -work < 0.2 < 0.5 < 0.4 < 1.1 
surface 

Lab Result Lab Result 
Description Alpha Beta 

(pCi) (pCi) 

Table H. 1, “Acceptable License Termination Screening Values of Common Radionuclides for 
Building Surface Contamination’’ in NUREG-1757, Vol. 2, “Consolidated Decommissioning 
Guidance: Characterization, Survey, and Determination of Radiological Criteria: Final Report” 
gives an acceptable screening level for unrestricted release of 7,100 dpm/l00 cm2 for cobalt-60 
and 28,000 dpm/lOO cm2 for cesium-137. 

The maximum derived betalgamma static measurement was 482 dpm/lOO cm2. Assuming 
these were entirely due to cobalt-60, the ratio of this measurement to the acceptable screening 
level is 0.07. The surface scans demonstrate that the residual betalgamma contamination 
would result in a dose less than 25 millirems per year. 

A DandD Building Occupancy Scenario was run using DandD Version: 2.1 .O at the default 
parameter settings. A concentration of 250 dpm/100 cm2 of americium-241 over an area of 
1 square meter was used. The DandD Summary of Results was: 

“90.00% of the 20000 calculated TEDE values are < 2.36E+01 mrem/year. The 95% 
Confidence Interval for the 0.9 quantile value of TEDE is 2.34E+01 to 2.38E+01 mrem/year.” 

Therefore, a residual surface concentration of 250 dpmll00 cm2 of Americium-241 could be 
expected to give a TEDE just under 25 millirems per year. 

Therefore, a residual surface concentration of 25 dpm/lOO cm2 could be expected to give a 
TEDE just under 25 millirems per year. No alpha radiation readings above background were 
detected on the surface scans. The removable alpha contamination from the areas wipes were 
less than 0.4 dpm/100 cm2. The surface scans and the wipe results demonstrate that the 
residual alpha contamination would result in a dose less than 25 millirems per year. 

Conclusion 

The data collected for the final status survey demonstrates that the Nuclear Counting Facility in 
Building 44, 3500 N. Martin L. King Jr. Blvd., Lansing, Michigan can be released for unrestricted 
use. 



APPENDIX 4 

Michigan Department of Environmental Quality 
Waste and Hazardous Material Division 

Radiological Protection Section 

Baker-Olin North, Room 12 
3423 N. Martin Luther King Jr. Blvd., Lansing, Michigan 

Final Status Survey Report 

Introduction 

Room 12 in the basement of the Baker-Olin North Building has been used to calibrate portable 
radiation survey instruments and as a storage area for radioactive materials. Mr. Russ Rotta 
and Mr. Kenneth Coble of the radiological protection staff of the Michigan Department of 
Environmental Quality performed the surveys. 

Historical Site Assessment 

Staff were interviewed and disposal records were reviewed to determine the radioactive 
material used and stored in Room 12. Sealed sources used during calibration include 
cesium-137, cobalt-60, and cesium-l37/americium-241. Planchet sources used during 
calibration included americium-241, technetium-99, and plutonium-239. Other sources that 
have been stored in the room have included a tritium exit sign, a static gun containing a 
200-millicurie tritium foil, watch parts and aircraft instruments containing radium-226, a carbon- 
14 check source, and smoke detector sources containing americium-241 or radium-226. 
Environmental samples containing one or more of the following long-lived radionuclides have 
been stored in the room: cobalt-60, cesium-137, radium-226, radium-228, uranium, and 
thorium. Uranium and thorium ores, metals, and compounds have also been stored in the 
room. Historically, all the wipe tests performed on the sealed cesium-137 and cobalt-60 
sources resulted in gross beta analyzes less than 0.4 x pCi/wipe and the wipe tests 
performed on the americium-241 source resulted in gross alpha analyzes less than 0.3 x 10" 
pCi/wipe. Based on the above information, the calibration room was determined to require a 
Group 2 final status survey. 

Gamma Radiation Survey 

All known radiation sources and environmental samples inside Room 12 were moved on 
November 26, 2000 to the new calibration facility at 815 Terminal Road in Lansing, Michigan. 
The sealed sources requiring leak testing were wipe tested on July 20, 2000 and analyzed by 
the Nuclear Counting Facility (NCF). The gross beta for the cesium-I 37 and cobalt-60 sources 
were less than 0.4 x 10" pCi/wipe and the gross alpha for the arnericium-241 source was less 
than 0.3 x 10" pCi/wipe. On November 28,2000, the empty Room 12 was surveyed for 
gamma radiation. The survey confirmed that all radiation sources had been removed. 



A diagram of Room 12 is shown in Figure 1. The ceiling is concrete. The walls are composed 
of grouted concrete slabs and mortared cinder blocks. The floor is tile on concrete. There is no 
floor drain. The walls and ceiling had been painted. 

Alpha Probe 

Reading Time Calculated 
(counts) (min) cpm 

5 2 2.5 

4 3 1.3 

3 2 1.5 

4 3 1.3 

3 2 1.5 

Background 
Reference Area 

Hallway Cinder 
Block Wall 
Room 14 
North Wall 
Room 14 
East Wall 
Room 14 
Ceiling 
Room 14 
Floor 

Backqround Reference Areas 

Calibration Room 
Surface Location Bly Probe 

Reading Time Calculated 
(counts) (min) cpm 

847 22 38 
North Wall 
West Wall 

1,724 22 78 South Wall 

1,033 22 47 East Wall 

1,254 22 57 Ceiling 

1,032 22 47 Floor 

In order to evaluate the residual surface contamination in the Calibration Room, suitable 
background reference areas were chosen. The north, south, and west calibration room walls 
are constructed of cinder blocks with ceramic masonry near the floor, while the ceiling, floor and 
west walls are poured concrete. The south wall is constructed of cinder blocks that are visually 
and radiologically different from the north and west cinder block walls. GM pancake readings 
on the south cinder block walls were twice as high as the readings on the north and west walls. 
A survey of the other side of the south cinder block wall in an unaffected room (Room 14) 
demonstrates that the elevated readings are due to natural radioactivity in the block and not 
from surface contamination on the walls. 

The instrumentation used included an Eberline-600 instrument coupled to a SHP-380A (alpha) 
smart probe or to a SHP-360 (beta-gamma) smart probe. The SHP-380A probe was calibrated 
on June 26, 2000 and the SHP-360 probe was calibrated on June 12, 2000. Table 2 
summarizes the reference area measurements for the various surfaces. The average counts 
per minute (cpm) for each surface will be subtracted from the gross cpm measured in the 
Calibration Room to determine contamination levels on the walls and floor. 

Alpha and BetalGamma Scanninq Survevs 

The Class 1 and Class 2 areas of the former calibration room were divided into scanning areas. 
The Class 1 areas consisted of the floor and walls up to a 2 meter height and the Class 2 areas 
consisted of the wall above 2 meters and the ceiling. See Figures 2 and 3 for visual depictions 
of the areas. These areas were surveyed for alpha and beta-gamma contamination with 100% 
coverage for Class 1 and 10% coverage for Class 2 areas. The detector was moved over the 
scan area within the time indicated. No radioactive contamination or “hot spots” were found 
during the scanning survey of Class 1 or 2 areas. The results of the scanning surveys are 
found in Table 2 for the Class 1 areas and Table 3 for the Class 2 areas. 



Static Measurements 

Results 
(pCi/wipe) 
LT 2 x lo-’ 
LT 2 x lo-’ 
LT 2 x lo-’ 
LT 2 x lo-’ 
LT 2 x lo-’ 

We chose 20 data points for the Class 1 Survey Unit and 15 data points for the Class 2 Survey 
Unit. When we actually selected the random-start point and filled in the grid pattern, we ended up 
with 21 and 16 points for the two Survey Units, respectively. The locations are depicted in Figures 
4 and 5. The alpha and the beta/gamma survey results are in Table 4 for the Class 1 unit and in 
Table 5 for the Class 2 unit. 

Location 

D7 - Exit Sign Storage Location 
A3 - Wall Cabinet Where Static Gun Stored 
C3 - Radioactive Material Storage Area 
Hallway 
Control - only distilled water 

Area Wipes 

Radionuclide 
Hydrogen-3 
Co bal t-60 
Cesium-137 

Dry wipes sampling 100 cm2 areas of the floor, walls, and shelving units were collected at the 
same locations that the static measurements were taken. The NCF analyzed the wipes for 
gross alpha and gross beta-gamma contamination with a gas-flow proportional counter 
(Oxford/Canberra Tennelec Series 5). If significant removable activity was found on a wipe, the 
wipe would then have been analyzed for gamma emitters using gamma spectroscopy (GENIE- 
2000). The locations are depicted in Figures 4 and 5. The gross alpha and gross beta-gamma 
results are in Table 4 for the Class 1 unit and in Table 5 for the Class 2 unit. 

Surface Activity 
120,000,000 dpm/l00 cmz from Table H.l in NUREG-1757, Vol. 2. 

7,100 dpm/lOO cmz from Table H.l in NUREG-1757, Vol. 2. 
28,000 dpm/100 cm2 from Table H.l in NUREG-1757, Vol. 2. 

Tritium 

Because tritium is not easily detected, 100 cm2 areas were smeared using wipes moistened 
with distilled water. The locations and results are listed below. These wet wipes were analyzed 
by liquid scintillation counting (Packard Tri-Carb 21 OOTR) at the Nuclear Counting Facility. If 
significant contamination had been found on a wet wipe, additional areas of the Calibration 
Room would have been wiped to assess potential tritium contamination. 

Contamination Limits 



Radium-226 + 
Progeny 

Thorium-228 + 
Progeny 

Surface Activity 
A DandD Building Occupancy Scenario was run using DandD Version: 2.1 .O at the 
default parameter settings. A concentration of 250 dpm/lOO cm2 of americium-241 
over an area of 1 square meter was used. The DandD Summary of Results was: 

“90.00% of the 20000 calculated TEDE values are < 2.36E+01 mremlyear. The 
95% Confidence Interval for the 0.9 quantile value of TEDE is 2.34E+01 to 
2.3 8 E + 0 1 m rem /ye a r . ” 

Therefore, a residual surface concentration of 250 dpm1100 cm2 of Americium-241 
could be expected to give a TEDE just under 25 millirems per year. 

A DandD Building Occupancy Scenario was run using DandD Version: 2.1 .O at the 
default parameter settings. A concentration of 3,000 dpm/lOO om2 of radium-226 plus 
progeny over an area of 1 square meter was used. In order to maximize the calculate 
dose, the program was directed to not distribute the initial activity over the progeny. 
The DandD Summary of Results was: 

“90.00% of the 20000 calculated TEDE values are < 2.41E+01 mrem/year. The 
95% Confidence Interval for the 0.9 quantile value of TEDE is 2.39E+01 to 
2.43E+01 mrem/year.” 

Therefore, a residual surface concentration of 3,000 dpm/lOO om2 of radium-226 couI( 
be expected to give a TEDE just under 25 millirems per year. 

A DandD Building Occupancy Scenario was run using DandD Version: 2.1 .O at the 
default parameter settings. Concentrations of 320 dpm/100 cm2 of radium-228 and 3; 
dprn/lOO cm2 of thorium-228 plus progeny over an area of 1 square meter was used. 
In order to maximize the calculated dose, the program was directed to not distribute th 
initial activity over the progeny. The DandD Summary of Results was: 

“90.00% of the 20000 calculated TEDE values are < 2.37E+01 mrem/year. The 
95% Confidence Interval for the 0.9 quantile value of TEDE is 2.35E+01 to 
2.39E+01 mredyear.” 

Therefore, a residual surface concentration of 320 dpm/lOO cm2 of radium-228 and of 
thorium-228 plus progeny could be expected to give a TEDE just under 25 millirems p’ 
year. 

A DandD Building Occupancy Scenario was run using DandD Version: 2.1 .O at the 
default parameter settings. Inputting a concentration of 55 dpm/lOO cm2 of 
Thorium-nat over an area of 1 square meter, the DandD Summary of Results was: 

“90.00% of the 20000 calculated TEDE values are c 2.32E+01 mrem/year. The 
95% Confidence Interval for the 0.9 quantile value of TEDE is 2.30E+01 to 
2.34E+01 mremlyear.” 

Therefore, a residual surface concentration of 55 dpm/100 cm2 of Thorium-nat could t 
expected to give a TEDE just under 25 millirems per year. 



Radionuclide 
Uranium nat + 
Progeny 

t would demonstrate 

Activity 
(dpm/l00 cm2) 

250 
3,000 

320 

200 

radionuclides th 

Radionuclide 

that future TEDEs are below 25 mrem. 
Activity x # Emissions 

x 0.5 Correction 
Detection # Emissions Factor for 

21-r Geornet 
(cpm/lOO cm 7) 

Method (includes progeny) 

Alpha 1 Alpha Particle (Am-241) 125 
Alpha 5 Alpha Particles per dpm 7,500 

of Ra-226: Ra-226, Rn-222, 
PO-218, PO-214, PO-210 

Alpha 5 Alpha Particles per dpm of 800 
Ra-228 in equilibrium with 
progeny: Th-228, Ra-224, 
Rn-220, Po-216, Bi-212 
(0.35), PO-21 2 (0.64) 

Alpha 4 Alphas 400 

For U-238 in equilibrium with 
its progeny including U-234 
and its progeny: U-238, 
U-234, Th-230, Ra-226, 
Rn-222, Po-218, Po-214, 
Po-210 = 8 Alphas x 0.49 
factor = 4 Alphas 

For U-235 in equilibrium with 
its progeny: U-235 (0.83), 
Pa-231 (0.98), Th-227 (0.76), 
Ra-223 (0.95), Rn-219, 
Po-21 5, Bi-211 = 6.52 Alphas 
x 0.04 factor = 0.26 Alphas 

Americium-241 
Radium-226 + 
Progeny 

Radium-228 + 
Thorium-228 + 
Progeny 

Natural Uranium 
+ Progeny 

Surface Activity 
A DandD Building Occupancy Scenario was run using DandD Version: 2.1 .O at the 
default parameter settings. A concentration of 200 dpm/lOO cmz of natural Uranium 
plus progeny over an area of 1 square meter was used. The 200 dpmll00 cm2 was 
distributed in the 0.49/0.02/0.49 ratio of U-238/U-235/U-234 found in nature as follows: 
98 dpm/100 cm2 of U-238 plus progeny, 4 dpmll00 cm2 of U-235 plus progeny, and 98 
dpm/100 cm2 of U-234. In order to maximize the calculated dose, the program was 
directed to not distribute the initial activity over the progeny. The DandO Summary of 
Results was: 

“90.00% of the 20000 calculated TEDE values are < 2.24E+01 mremlyear. The 
95% Confidence Interval for the 0.9 quantile value of TEDE is 2.22E+01 to 
2.26E+Ol rnremlyear.” 

Therefore, a residual surface concentration of 200 dpmll00 cm2 of natural Uranium in 
equilibrium with its progeny could be expected to give a TEDE just under 25 millirems 
per year. 



Radionuclide 

+ Progeny 

Activity 
(dpmllOO cm2) 

Detection 
Method 

Radionuclide 

Cobalt-60 

Alpha 

Calculations Cpm/100 cm2 I Activity Detection 
(dpm/lOO cm2) Method 

7,100 Beta - From chart below, 990 I 

# Emissions 
(includes progeny) 

Cesium-I 37 

6 Alpha Particles per dpm of 
Th-232 in equilibrium with 
progeny: Th-232, Th-228, 
Ra-224, Rn-220, Po-216, 
Bi-212 (0.35), Po-212 (0.64) 

28,000 I Beta - I From chart below, 5,300 

Activity x # Emissions 
x 0.5 Correction 

Factor for 
21-r Geomet 

165 

Radionuclide 

H yd rog en-3 

Calculations Dpm/lOO cm2 Activity Detection 
(dpm/100 cm2) Method 
120,000,000 Wipe - Beta, 10% of 120,000,000 12,000,000 

Liquid Scintillation 

I 0.512 MeV max I 0.19 cpmldpm 

1000 10000 
Mulmum Beta Enerpy (krV) 



Comparison of Contamination Limits with Surface Scans, Static Measurements, and Wipe 
Results 

The most restrictive limit for alpha contamination is the 125 cpm/100 cm2 calculated for 
americium-241. Since the alpha probe detection area is 100 cm2, any alpha reading over 
125 cpm could indicate that the dose constraints would be exceeded. The maximum net alpha 
reading for the surface scans was 4.9 cpm in location C2. The maximum net static alpha 
measurement was 3.7 cpm at location 31 on the south wall and at locations 32 and 34 on the 
ceiling. The maximum gross alpha reading on a wipe was 0.4 k 0.3 picocuries. The surface 
scans, static measurements, and wipe results demonstrate that the residual alpha 
contamination would result in a dose less than 25 millirems per year. 

The most restrictive limit for betalgamma contamination is the 990 cpm/lOO cm2 calculated for 
cobalt-60. Since the beta/gamma probe detection area is 15 cm2, the limit must be reduced by 
a factor of 15/100. Therefore, any betalgamma reading over 148 cpm could indicate that the 
dose constraints would be exceeded. The maximum net beta/gamma reading for the surface 
scans was 49 cpm in location 14 on the ceiling. The maximum net beta/gamma static 
measurement was 11 cpm at location 13 on the north wall. The maximum gross beta reading 
on a wipe was 1.3 f 0.6 picocuries. The surface scans, static measurements, and wipe results 
demonstrate that the residual beta/gamma contamination would result in a dose less than 
25 millirems per year. 

The wipes for tritium were analyzed by liquid scintillation counting. All results were less than 2 x 
IO- '  microcuries (0.04 dpm) which is well below the 12,000,000 dpmllOO cm2 limit. 

Conclusion 

The data collected for the final status survey demonstrates that Room 12 in the basement of 
Baker-Olin North, 3423 N. Martin Luther King Jr. Blvd., in Lansing, Michigan can be released for 
unrestricted use. 



Figure 1 
Calibration Room (Room 12) 
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Figure 2 
Class 1 Area, Floor and Walls to 2 Meters 
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Table 2 
Class 1 Area Surveys, Floor and Walls to 2 Meters 



Figure 3 
Class 2 Area - Ceiling and Walls Above 2 Meters 
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Table 3 
Class 2 Area Survey Results 
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Figure 4 
Class 1 Area, Floor and Walls to 2 Meters 
Static Measurement and Wipe Locations 
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Table 4 
Class 1 Area Static Measurements and Wipe Results 

3 
4 
1 

1 3 0.5 18 988 22 45 7 LT 0.2 LT 0.5 
1 4 1.5 20 881 22 40 2 0.4 k 0.3 1.3 k 0.6 
1 1 0 21 813 22 37 0 LT 0.2 LT 0.5 

LT = Less Than 



Figure 5 
Class 2 Area - Ceiling and Walls Above 2 Meters 
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Table 5 
Class 2 Area Static Measurements and Wipe Results 

LT = Less Than 
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