
United States Department of the Interior 
U. S. GEOLOGICAL SURVEY 

Columbia Environmental Research Center 
4200 New Haven Road 

Columbia, Missouri 65201 

Monday, April 2, 2012 

Re: License No.: 24-12728-01 
Docket No. 030-05146 

Aaron McCraw 
U.S. Nuclear Regulatory Commission - Region III 
2443 Warrenville Rd., Suite 210 
Lisle, IL 60532-4352 

Dear Mr. McCraw: 

The purpose of this letter is to request an expedited review to obtain an amendment to the USGS 
Columbia Environmental Research Center (CERC) NRC License to release the following two 
buildings for unrestricted use: Building 3 on the Center's 1995 License renewal (also known as 
the Analytical Building), and Building 5 on the Center's 1995 License renewal (also known as 
the Biology East Building). 

In summary, these buildings are vacated and there has been no radioactive materials used in 
these buildings in the last 20-25 years. In Building 3, 1.5 mCi ofnon-volatile Chromium-51 
Chloride was used from January 1, 1980 to December 30, 1980; and gas chromatographs with 
Nickel-63 ECD detectors were in the building from January 4, 1984 to July 1, 1986. In total for 
Building 5, an amount of 0.76 mCi of non-volatile Strontium-85 Chloride was used from January 
1, 1982 to December 31, 1983, and 0.4 mCi of non-volatile Carbon-141abeled Sodium 
Bicarbonate was used from October 1, 1991 to February 7, 1992. Building 5 was removed from 
our license in May 1995. Monthly surface wipes of these buildings during the period of 
radioactive material use never detected any radiation above background. No radioactive 
materials have been used in the Analytical Building since July 1986, and none used in Biology 
East Building since March 1992. Please refer to the supporting documents for more detailed 
information. 

The reason we request an expedited review is because the US Government is under an extremely 
tight deadline and has a contract to demolish these buildings in a few weeks. These buildings are 
adjacent to a newly constructed 22,000 square foot research facility funded by American 
Recovery and Reinvestment Act (ARRA). The US Government is scheduled to turn these 
buildings over to the contractor for demolition on April 13, 2012. A delay in demolition of the 2 
buildings in question will result in a contractual excusable delay due to government with 
monetary damages assessed against the government. If we are not able to fund the monetary 
damages, the contract will be terminated due to the delays caused by the government. This is 
expected to cost $454,000 with no work being accomplished on the project. Furthermore, if the 
project is pieced together around these two buildings, we will incur serious drainage issues, as 
the location for the buildings is designated for a sand pit for storm water run-off. Without the 
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sand pit, the drainage has nowhere to run off for proper disposal. Ifdemolition is not performed 
under our current contract and we terminate the contract, we will not have funding to demolish 
the buildings in the future. This will result in the retention of buildings that are in a state of 
disrepair. The project will fail to achieve Silver LEED certification that is a requirement of the 
contract. The storm water runoff design adds points to the LEED certification which forfeiture of 
the points will not allow LEED silver certification. Silver certification is a requirement for all 
new federal facilities under ARRA. If demolition cannot proceed in a timely fashion there is a 
possibility that the contractor may quit the remainder of the project as we are not allowing them 
to complete the requirements specified in the contract. 

If you have additional questions concerning the attached documents, please contact me at 
(573) 876*1900. 

Sincerely, 

Rip Shively 
Center Director, CERC 

cc: Michael LaFrarnzo, NRC 
cc: Randal Clark, CERC RSO 
cc: Carl Orazio, CERe Safety Officer 



--

NRC FORM 313 U.S. NUCLEAR REGULATORY COMMISSION 
(1-2012) 

10 CFR 30. 32, 33, 

34, 35, 36, 39, and 40 


APPLICATION FOR MATERIALS LICENSE 

APPROVED BY OMB: NO. 3160-0120 EXPIRES: (03/3112012) 

Estimated burden per response to comply with this mandatory collection request: 4.3 hours. Submittal of 
the application is necessary to determine that the applicant is qualified and that adequate procedures exist 
to protect the public health and safety. Send comments regarding burden estimate to the Information 
Services Branch (T-S FS3), U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001. or by 
internet e-mail to Infocoilects.Resource@nrc.gov. and to the Desk Offl(;el'. Office of Information and 
Regulatory Affairs. NEOB-10202. (3150-012O). 0f1i0e of Management and Budget. Washington. DC 
20503. H a means used to impose an information collection does not display a currently valid OMB control 
number, the NRC may not conduct or sponsor, and a person is not required to respond to. the information 
COllection. 

INSTRUCTIONS: SEe THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION. 
SEND TWO COPIES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW. 

APPLICATION FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH: 

OFFICE OF FEDERAL & STATE MATERIALS AND 
ENVIRONMENTAL MANAGEMENT PROGRAMS 
DIVISION OF MATERIALS SAFETY AND STATE AGREEMENTS 
U.S. NUCLEAR REGULATORY COMMISSION 

WASHINGTON, DC 20555-0001 


ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS: 

IF YOU ARE LOCATED IN: 

ALABAMA, CONNECTICUT, DELAWARE, DISTRICT OF COLUMBIA, FLORIDA, GEORGIA, 
KENTUCKY, MAINE, MARYLAND, MASSACHUSETTS, NEW HAMPSHIRE, NEW JERSEY, 
NEW YORK, NORTH CAROUNA, PENNSYLVANIA, PUERTO RICO, RHODE ISLAND, SOUTH 
CAROLINA, TENNESSEE, VERMONT, VIRGINIA, VIRGIN ISLANDS, OR WEST VIRGINIA, 

SEND APPLICATIONS TO: 

LICENSING ASSISTANCE TEAM 
DIVISION OF NUCLEAR MATERIALS SAFETY 
U.S. NUCLEAR REGULATORY COMMISSION. REGION I 

475 ALLENDALE ROAD 

KING OF PRUSSIA. PA 19406-1415 


IF YOU ARE LOCATED IN: 

ILLINOIS, INDIANA, IOWA, MICHIGAN, MINNESOTA, MISSOURI. OHIO, OR WISCONSIN, 
SEND APPLICAnoNS TO: 

MATERIALS LICENSING BRANCH 
U.S. NUCLEAR REGULATORY COMMISSION. REGION III 

2443 WARRENVILLE ROAD. SUITE 210 

LISLE. IL 60532-4352 


ALASKA, ARIZONA, ARKANSAS, CALIFORNIA, COLORADO, HAWAII, IDAHO, KANSAS, 
LOUISIANA. MISSISSIPPI, MONTANA, NEBRASKA, NEVADA, NEW MEXICO, NORTH 
DAKOTA, OKLAHOMA, OREGON, PACIFIC TRUST TERRITORIES, SOUTH DAKOTA. TEXAS. 
UTAH, WASHINGTON. OR WYOMING, 

SEND APPLICATIONS TO: 

NUCLEAR MATERIALS LICENSING BRANCH 
U.S. NUCLEAR REGULATORY COMMISSION, REGION IV 

1600 E. LAMAR BOULEVARD 

ARLINGTON, TX 76011-4511 


PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U.S. NUCLEAR REGULATORY COMMISSION ONLY IF THEY 
WISH TO POSSESS AND USE LICENSED MATERIAL IN STATES SUBJECT TO U.S.NUCLEAR REGULATORY COMMISSION JURISDICTIONS. 

1. THIS IS AN APPLICATION FOR (Check appropriate Item) 

A. NEW LICENSE 

24-12728B. AMENDMENT TO LICENSE NUMBER[lJ 	 -_..... 

C. RENEWAL OF LICENSE NUMBER 

3. ADDRESS WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED 

2. NAME AND MAILING ADDRESS OF APPLICANT (Include ZIP code) 

Columbia Environmental Research Center (CERC) 
4200 New Haven Road 
Columbia, MO 65201 

4. NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION 

Rip Shively 

TELEPHONE NUMBER 

(573) 876-1900 

SUBMIT ITEMS 5 THROUGH 11 ON 8-112 X 11" PAPER. THE TYPE AND SCOPE OF INFORMAT ION TO BE PROVIDED IS DESCRIBED IN THE LICENSE APPLICATION GUIDE. 

5. RADIOACTIVE MATERIAL 
a. 	 Element and maSs number. b. chemical andior physical form; and c. rnaixirnum amount 

which will be possessed at anyone time. 

7. 	 INDIVIDUAL(S} RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR 
TRAINING EXPERIENCE. 

9. FACILITIES AND EQUIPMENT. 

11. WASTE MANAGEMENT. 

6. PURPOSE(S} FOR WHICH LICENSED MATERIAL WILL BE USED. 

8. TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS. 

10. RADIATION SAFETY PROGRAM. 

12. 	LICENSE FEES (See 10 CFR 170 and Section 170.31) 
AMOUNT 

FEE CATEGORY 	 $ENCLOSEQ 
13 	 CERTIFICATION. (Must be ccmplete<1 by applicant) THE APPUCANT UNDERSTANDS THA TALL STATEMENTS AND REPRESENTATIONS MADE IN THIS APPUCATlON ARE BINDING 


UPON THE APPLICANT. 


THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLICANT. NAMED IN ITEM 2, CERTIFY THAT THIS APPLICATION IS PREPARED IN 
CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PARTS 30,32,33,34,35,36,39, AND 40. AND THAT ALL INFORMATION CONTANED HEREIN IS TRUE AND CORRECT TO 
THE BEST OF THEIR KNOWLEDGE AND BELIEF. 
WARNING: 18 U.S.C. SECTION 1001 ACT OF JUNE 25,194862 STAT. 749 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 JURISDICTION. 

CERTIFYING OFFICER - TYPEDIPRINTED NAME AND TITLE SIGNA~ 5 <;. .o~ 
/ 	 Ioq,z- IZ~l'-Rip Shively, Director CERC 

FOR NRC USE ONLY 
TYPE OF FEE IFEE LOG IFEE "" ,,,\:Ovt<1 I;MOUNT RECEIVED ICHECK NUMBER I\AJMIV'CI'I I" 

APPROVED BY DATE 

NRC FORM 313 (1-2012) 

mailto:Infocoilects.Resource@nrc.gov


Site History Report 


US Geological Survey 

Department of the Interior 


Analytical Building (Building 3) at: 

CERC-USGS 


4200 New Haven Road 

Columbia, MO 65201 


April 2, 2012 




NRC License No 24-12728-01 History of Analytical Building 

The Analytical Building (also known as "Building 3", "New Analytical Building", and 
"Building B" and first appeared on our NRC License No. 24-12728-01 on September 
28, 1978 as part of Amendment 8 to our License (no Docket number). 

In summary, use and storage of radioactive materials in Analytical Building were limited 
to the following: 

1.5 mCi of non-volatile 51Chromium Chloride was used 

from January 1, 1980 to December 30, 1980. 


Gas Chromatographs with sealed Nickel-63 Detectors were used 

from January 4, 1984 to July 1, 1986 


Surface wipe monitoring and GM surveys conducted during the period of 
radioactive material use detected no radiation above background. 

No radioactive materials have been used in the since July 1986. 

Detailed History of Analytical Building on CERC's NRC License 

Inorganic Lab Room 1, Room 2, Room 6 and 7; Organic Lab Room 6, and Room 5 Gas 
Chromatography Lab were areas where radioactive materials could be used based on a 
September 7, 1978 letter to NRC Washington DC. 

On September 25, 1980, Jim Hogan (RSO of our Center) requested an amendment to 
license so that we could use radioisotopes in the Analytical Building: "Building B (figure 
1) is an analytical chemistry building. It is also 2,400 ft2 structure of sheet metal 
construction resting on a 5 inch thick concrete slab. The rooms outlined in red on 
Figure 3 are the areas that will be used for radioactive tracer studies. Several of these 
rooms will be equipped with fume hoods. All gamma emitters will be stored in room 2 in 
a container constructed of 1 inch lead sheets and secured in a locked metal cabinet. 
"Only radioisotopes covered in our license will be used in these buildings. All of the 
safety procedures outlined in our original license will be observed in the new buildings. 
The rooms outlined in red in Figure 3 are rooms 1 and 2 which are Inorganic Chemistry 
Labs, and rooms 5 (gas chromatography lab), and rooms 6 and 7 which are the Organic 
Chemistry Labs." 

On February 24, 1981 our Center received Amendment 9 of our license (24-12728-01. 
no Docket Number) which says that we can use licensed materials by procedures 
contained in applications dated January 16, 1978, April 4, 1978, September 7, 1978, 
and September 25, 1980. 

As part of our May 3, 1983 License Renewal the radiation use areas of the Analytical 
Buildings was modified to ICAP Room, Inorganic Lab "Room 7", and Organic Lab 
(Docket No. 03-05146). 



As part of the Center's February 14, 1994 License Renewal (Docket No. 030-05146) in 
Item 9a the Center requested that only Room 7 be designated for radiation use. 

In March 2012, Randal Clark, CERC's Radiation Safety Officer conducted an 
investigation of the historic use of radiation in the Analytical Building by examining the 
historic radiation license, inventory, use, and monitoring documents of the Center and 
by interviewing all of the principal radiation users who worked in the building. 

Site Description 

The Analytical Building (Building 3 on the Center's 1995 NRC License) is part of a 33 
acre campus of the Columbia Environmental Research Center (CERC) in Columbia, 
MO. Building 3 is a 2,400 ft2 structure of sheet metal construction resting on a 5 inch 
thick concrete slab that was constructed in 1978. It lies east of the Biology East 
Building (Building 5 of CERC's 1994 NRC License) and the Main Building (Building 1 of 
CERC's 1995 NRC License). See attached Facilities Site Map and Historic Floor Plan 
for Analytical Building (Building 3). 

CERC conducts research needed to address national and international environmental 
contaminant issues and effects of habitat alterations on aquatic and terrestrial 
ecosystems. The radioisotopes are used in laboratory research studies conducted for 
the development of analytical chemistry methodologies, as tracers in biological systems, 
and in physiological and biochemical measurements. In general, at CERC radiolabeled 
compounds are used research studies conducted for the development of analytical 
chemistry methodologies, as tracers in biological systems, and in physiological and 
biochemical measurements. CERC radiation workers use very small amounts of 
radiation in our experiments (usually less than 100,000 DPMs per sample), so most of 
the radioisotopes that we buy are at 1 mCi or below. 

Detailed Radioactive Material Use History of Radiation Use History 

No unsealed radioisotopes were stored in the Analytical Building. 

From 1978 to March of 1980 no radioisotopes were used in the Analytical Building. 

Use of Chromium-51 Chloride (i1Cr) in Analytical Building 

From January 1, 1980 to December 30, 1980, only 1.5 mCi of 51Cr was used in the 
Analytical Building. 

On March 20, 1980 CERC received 2 mCi of chromium-51 chloride (51 Cr) which was 
stored in Room 19 of the Main Building inside of a lead shielded container. 51Cr has a 
half-life of 28 days, is a gamma emitter, and is non-volatile. See attached New 
Acquisitions Report from January 25, 1980 to January 19, 1981 Acquisition of Cr-51 

Between April 1, 1980 and June 30, 1980 Tom May (principal researcher of the 
Analytical Building from 1978 to present) used diluted unsealed solutions totaling 1.5 
mCi of Chromiun-51 Chloride (Cr-51) in Room 1 and 2 of the Analytical Building (See 
1980 Historic Floor Plan) in a study to determine species of chromium in water. See 



attached Letter A Letter from Tom May and the Radiation Use Reporl for July 3, 1980 
Use of Cr-51 in Analytical Building. 

All research was conducted behind lead shielding. Samples exposed to the 51Cr were 
collected in scintillation vials and radiation levels were determined using the Beckman 
Gamma 8000 Counting System in the Main Building of the Center. The scintillation 
vials were then collected and shipped out using a regulated radiation waste hauler as 
part of our normal radiation waste stream to a licensed radiation disposal site. 

This is the only use of unsealed radioisotopes in the entire history of the 
Analytical Building from construction to the present. 

The remaining 0.5 mCi of the original purchase was stored in Room 19 of the Main 
Building until June 30, 1986 it was disposed of after all radiation had half-lifed out. See 
Radiation Use Record for April 1, 1986 to June-30, 1986 Disposal of remaining Cr-51 
Solutions. 

From July 1, 1980 to July 1, 1984 and to the present time, our records and interviews 
with researchers indicate that no radiolabelled materials were used in the Analytical 
Building. 

Use ofNicke/-63 r3Ni) sealed GC ECD Detectors in Analytical Building 

Between January 4, 1984 and Jul~ 1, 1984 three Varian 3700 Gas Chromatography 
(GC) instruments with Nickel-63 ( 3Ni) ECO sealed detectors were moved into the 
Organic Gas Chromatography Room of the Analytical Building 

On July 2, 1984, two Varian 3700 GCs each with two 63Ni EGO sealed detectors and 
one Varian 3700 Gas Chromatography with one 63Ni EGO sealed detector for a total of 
five (n=5) 63Ni EGO sealed detectors were in the Organic Gas Chromatography Room 
of the Analytical Building. Each of the five 63Ni ECO sealed detectors had 8 mCi of 63Ni 
for a total of 40 mCi of sealed 63Ni in the Analytical Building. 

On January 9, 1985 and July 6, 1985 one Varian 3700 GC with two (n=2) 63Ni ECO 
sealed detector; one Varian 3700 GC with one 63Ni ECO sealed detector; and one 
Perkin-Elmer GC with one (n=1) 63Ni ECO sealed detector for a total of four (n=4) 63Ni 
ECO sealed detectors were in the Organic Gas Chromatography Room of the Analytical 
Building. Each of the four 63Ni ECO sealed detectors had 8 mCi of 63Ni for a total of 32 
mCi of sealed 63Ni in the Analytical Building. 

On January 6, 1986 one Varian 3700 GC with two 63Ni ECO sealed detectors each for a 
total of two (n=2) 63Ni ECO sealed detectors were in the Organic Gas Chromatography 
Room of the Analytical Building. Each of the two 63Ni ECO sealed detectors had 8 mCi 
of 63Ni for a total of 16 mCi of sealed 63Ni in the Analytical Building. 

All of the Gas Chromatography instruments were used by Jim Zajicek. See attached 
Letter B Letter from Jim Zajicek. 



Between January 6, 1986 and July 1, 1986 all of the Gas Chromatography instruments 
with 63Ni ECOs detectors were moved out of the Analytical Building into Room 16 of the 
Main Building of our Center. 

While the GCs with the 63Ni ECO sealed detectors were in the Analytical Building each 
63Ni ECO sealed detector was leaked tested every six months using a surface wipe test 
and analyzed on a Beckman 3133T Liquid Scintillation instrument by Jim Hogan (RSO). 
Surface wipe surveys were conducted by using a cotton swab to wipe the ECO detector 
surface and placing the swab into a scintillation vial containing scintillation cocktail and 
then counting the vial using a scintillation counter. They were tested on July 2, 1984; 
January 9,1985; July 1,1986; and January 6,1986. No radiation about background 
levels was ever detected. See attached Wipe Survey Test Results for Ni-63 Sealed 
EGO Detectors July 2, 1984 to January 6, 1986. 

In addition, while the GCs with the 63Ni ECO sealed detectors were in the Analytical 
Building, Jim Hogan (RSO) monitored the building weekly with a GM survey meter. No 
radiation above background levels was ever detected. See attached Radiation 
Monitoring with GM Survey Meter 1984 to 1986. 

Our inventory and use records and interviews with radiation workers indicate that 
from July 1986 to the present time no radioactive materials were used or stored in 
the Analytical Building. 

In 1994, a Beckman Gamma 8000 Counting System was moved from the Main Building 
to the Mechanical Room of the Analytical Building. The instrument was never used for 
Gamma Radiation Counting while it was in the Analytical Building. It has since been 
removed from the Building. See 1995 Historic Floor Plan ofAnalytical Building. 

Routine Radiation Monitoring ofAnalytical Building 

The Analytical Building was monitored weekly and/or monthly by the Center's RSO 
using calibrated GM Survey Meters from February, 1984 to September, 1995. No 
radiation above background was ever detected. From October 1995 to present time the 
Analytical Building was not monitored using a GM Survey Meter. See GM Survey Meter 
Results, Last Survey ofAnalytical Building, September, 1995. 

Rooms 6 and 7 of Analytical Building were monitored using surface swab survey 
analyzed in a Liquid Scintillation Counter using a wide window monthly every 6 months 
from September, 1984 to September 1995. Surface wipe surveys were conducted by 
using a cotton swab to wipe a 100 cm2 surface and placing the swab into a scintillation 
vial containing scintillation cocktail and then counting the vial using a scintillation 
counter. No radiation above background was ever detected. See attached Surface 
Wipe Survey Results, Last Survey ofAnalytical Building, September 1995. 



Facility Site Map and Historic Floor Plans 


For Analytical Building (Building 3) 
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9b License 24-12728-01 

MAP KEY 

BUILDING NUMBERS 


1. Ma 1 n Bu i 1 ding 
2. Conference Building 
3. Analytical Building 
4. Walk-in Freezer 
S. Biology Building 

6a. Field Research Offices 
6b. Computer Center 
6c. Grinding Room 

7. Library 
8. Vehicle Storage Building 
9. Support Storage Building 

10. Support Storage Building 
II. Support and Biology Storage 
12. Fish Culture 
13. Ecology Lab/Offices 
14. Office Building West 
15. Chemistry/Field Research Storage Building 
16. Chemical storage Building 
17. Storage Building 
18. Storage Building 
19. Chemical Storage Building 
20. Pollution Abatement Building 
2I. Laboratory Office (Streams) 



1980 Floor Plan for Analytical Building (Building 3) 
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1983 Floor Plan for Analytical Building (Building 3) 
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1995 Floor Plan for Analytical Building (Building 3) 
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1995 Analytical Building RaqJ1!t!RPe ~el~~~l 
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New Acquisitions Report 


from January 25, 1980 to January 19, 1981 


Acquisition of Cr-51 
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Letter A 


Letter from Tom May 




United States Department of the Interior 

U. S. GEOLOGICAL SURVEY 

Columbia Environmental Research Center 

4200 New Haven Road 


Columbia, Missouri 65201 


March 29, 2012 

Randal Clark 
Radiation Safety Officer 
Columbia Environmental Research Center 

Randal, 

I have worked in and been the lead scientist of the CERe's Analytical Building from 1978 to the 
present. 

This is to inform you that in 1980, I used diluted solutions totaling 1.5 mCi of chromium 51 
e1Cr) in the CERC Analytical Building. This radionuclide was used to develop a method to 
determine species ofchromium in water. Any residual liquids containing the radionuclide were 
shipped to a licensed radiation waste hauler for disposal. Any solid waste (e.g. lab paper, etc.) 
was shipped to in according to NRC regulations to a licensed waste facility. In addition, Jim 
Zajicek used nickel 63 (63Ni) electron capture detectors, as part of gas chromatography 
instrumentation, in the building from 1984 to 1985. These chromatographs were moved to 
another building in the Center in 1986. 

To my knowledge these were the only the only radionuclides that were ever present in the 
Analytical building from its construction to the present. Also, no liquid radionuclides were ever 
stored in this building. 

~~ 
Thomas May 
Leader, Toxic Elements 
Columbia Environmental Research Center 



Radiation Use Report for July 3, 1980 


Use of Cr-51 in Analytical Building 




Quarterly Inventory/Radioisotopes 
July 3, 1980 
Page 1 

Amount used, ~C;
Boyle 

141) Acetic acid, Na salt, c
2) Pentachlorophenol, C14 

3) NaHC0
3

, C14 

Buckler 
C141) MBC, 

Huckins 
1) 4-Chlorophenoxy acetic acid, C14 

C142) 2,4-D DMA, 
143) Endothal1, C

4) Naphthalene, C14 

5) Pentachlorophenol, C14 

6) PCB (42% Cl), C14 

C147) PCB (54% Cl), 

8) TCDD, C14 and H3 
9) 3,4,3 1 ,4'-Tetrachlorobiphenyl, C14 

Lehmann 
1) TH-6040, C14 

142) p-Chloroanaline, c



Radiation Use Record 


From April 1, 1986 to June 30, 1986 


Disposal of remaining Cr-51 Solutions 
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Q.larterly Invento:z:yjRadioisotopes 


Page 4 


Johnson, B.T. (cent.) 


29) scx:litnn car.bonate, 
C14 


30) Starch, C14 


31) 2,5,2'5'-Tetrachlorobiphenyl, 
C14 

32) Tri-p-Cresyl phosphate, C14 

33) Tris- (2 ,3-dibro.rrq>ropyl) };i1osphate , C14 

Little, E. 


1) Methyl parathion, C14 


2) srS5 


3) Selenomethionine, 
se75 


4) scx:lium selenite, Se75 


5} scx:litnn selenate, 5e75 


~51 
2) Pb210 


3) 5e75 


4) 
 snl13 

1) BenzCM(-pyrenel C14 

2) 2,4,5,2',4',5'-Hexachlorobiphenyl, C14 

3) :I?C:B, 1254, C14 

4) Xylene, C14 



Letter B 


Letter from Jim Zajicek 




United States Department of the Interior 

U. S. GEOLOGICAL SURVEY 

Columbia Environmental Research Center 

4200 New Haven Road 


Columbia, Missouri 65201 


April 2, 2012 

Randal Clark 
U.S. Geological Survey 
Columbia Environmental Research Center 
4200 New Haven Road 
Columbia, MO 65201 

Dear Randal: 

I have been a chemist at the CERC for over 31 years. While at the CERC I have supervised the 
use of gas chromatography (GC) instrumentation including several manufactured by Varian and 
one by Perkin-Elmer that each contained varying numbers of sealed Nickel-63 (63Ni) electron 
capture detectors (ECDs). These instruments were used to analyze residues of a variety of 
halogenated pesticides and industrial chemicals in fish tissues extracts as part of the U.S. 
Department of Interior's, National Pesticide Monitoring Program. 

While a member of the CERe's Field Research Branch at our center, between January 4, 1984 
and July 1, 1986 three Varian 3700 GCs and one Perkin-Elmer Sigma 3B GC, each with sealed 
Nickel-63 (63Ni) ECDs, were used under my supervision in the Organic Gas Chromatography 
Room of the Analytical Building as detailed below. 

As of July 1984, these GCs included two (n=2) Varian 3700 GCs each with two (n=2) 63Ni ECD 
sealed detectors and one (n=l) Varian 3700 Gas Chromatography with one (n=l) 63Ni ECD 
sealed detector for a total of five (n=5) 63Ni ECD sealed detectors that were housed in the 
Organic Gas Chromatography Room of the Analytical Building. Each of the five 63Ni ECD 
sealed detectors had 8 mCi of 63Ni for a total of 40 mCi of sealed 63Ni sources in the Analytical 
Building. 

In 1985 the GC instrumentation included one (n=l) Varian 3700 GC with two (n=2) 63Ni ECDs; 
one (n=l) Varian 3700 GC with one (n=l) 63Ni ECD; and one (n=l) Perkin-Elmer Sigma series 
GC with one (n=l) 63Ni ECD for a total of four (n=4) 63Ni ECD sealed detectors that were 
0Rerated in the Organic Gas Chromatography Room of the Analytical Building. Each of the four 
6 Ni ECD sealed detectors had 8 mCi of 63Ni for a total of 32 mCi of sealed 63Ni source materials 
in the Analytical Building. 

In January 1986 the GC instrumentation included one (n=l) Varian 3700 GC with two (n=2) 63Ni 
ECD sealed detectors for a total of two (n=2) 63N i ECD sealed detectors that were located in the 



United States Department of the Interior 

U. S. GEOLOGICAL SURVEY 

Columbia Environmental Research Center 

4200 New Haven Road 


Columbia, Missouri 65201 


April 2, 2012 

Randal Clark 
U.S. Geological Survey 
Columbia Environmental Research Center 
4200 New Haven Road 
Columbia, MO 65201 

Dear Randal: 

I have been a chemist at the CERC for over 31 years. While at the CERC I have supervised the 
use of gas chromatography (GC) instrumentation including several manufactured by Varian and 
one by Perkin-Elmer that each contained varying numbers of sealed Nickel-63 (63Ni) electron 
capture detectors (ECDs). These instruments were used to analyze residues ofa variety of 
halogenated pesticides and industrial chemicals in fish tissues extracts as part of the U.S. 
Department of Interior's, National Pesticide Monitoring Program. 

While a member of the CERC's Field Research Branch at our center, between January 4, 1984 
and July 1, 1986 three Varian 3700 GCs and one Perkin-Elmer Sigma 3B GC, each with sealed 
Nickel-63 (63Ni) ECDs, were used under my supervision in the Organic Gas Chromatography 
Room of the Analytical Building as detailed below. 

As of July 1984, these GCs included two (n=2) Varian 3700 GCs each with two (n=2) 63Ni ECD 
sealed detectors and one (n=1) Varian 3700 Gas Chromatography with one (n=l) 63Ni ECD 
sealed detector for a total of five (n=5) 63Ni ECD sealed detectors that were housed in the 
Organic Gas Chromatography Room of the Analytical Building. Each of the five 63Ni ECD 
sealed detectors had 8 mCi of 63Ni for a total of40 mCi of sealed 63Ni sources in the Analytical 
Building. 

In 1985 the GC instrumentation included one (n=l) Varian 3700 GC with two (n=2) 63Ni ECDs; 
one (n=l) Varian 3700 GC with one (n=l) 63Ni ECD; and one (n=1) Perkin-Elmer Sigma series 
GC with one (n=1) 63Ni ECD for a total of four (n=4) 63Ni ECD sealed detectors that were 
operated in the Organic Gas Chromatography Room of the Analytical Building. Each of the four 
65Ni ECD sealed detectors had 8 mCi of 6!Ni for a total of 32 mCi of sealed 63Ni source materials 
in the Analytical Building. 

In January 1986 the GC instrumentation included one (n=l) Varian 3700 GC with two (n=2) 63Ni 
ECD sealed detectors for a total oftwo (n=2) 63Ni ECD sealed detectors that were located in the 



Organic Gas Chromatography Room of the Analytical Building. Each of the two 63Ni ECD 
sealed detectors had 8 mCi of 63Ni for a total of 16 mCi of sealed 63Ni in the Analytical Building. 

In the first half of 1986 all of the Gas Chromatography instruments with 63Ni ECDs detectors 
were moved out of the Analytical Building into Room 16 of the Main Building of our Center. 

While the GCs with the 63Ni ECD sealed detectors were in the Analytical Building each 63N i 
ECD sealed detector was regularly leaked-tested using a wipe test by Jim Hogan (RSO). To the 
best of my knowledge, no radiation, above background levels, was ever detected. 

In addition, while the GCs with the 63Ni ECD sealed detectors were in the Analytical Building, 
Jim Hogan (RSO) monitored the building regularly with a GM survey meter. Only background 
radiation levels were ever detected. 

I trust that this summary of my experiences with the use of sealed 63Ni-ECD sources in the 
CERC Analytical Building will meet your current documentation needs. 

Please don't hesitate to get back with me, if you require additional assistance. 

Sincerely yours,-:£:::-. b 
0~ '/. (Jr'¥-­

James L. Zajicek 
Chemist 
Biochemistry and Physiology Branch 



Wipe Survey Test Results for 


Ni-63 Sealed ECD Detectors 


July 2, 1984 to January 6, 1986 


Note that NAB = "New Analytical Building" or Building 3 
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Radiation Monitoring with GM Survey Meter 


1984 to 1986 
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RADIATION MONITORING WITH SURVEY METER 

ROOM/BLDG. AREA 

9 hood, sink, bench, rad counting gear 

DATE: \/Il{/~S 
~ I 

MR/HR 

00\-0.0 3 

13 

16 

hood, sink, bench 

GC/Ni63 detectors 

18 hoods, shelves, benches, balances 

19 shelves, igloo 

23 hoods, sinks, benches, balances ~. at.. t).o3~ 

25 hoods, sinks, benches, balances 

Waste containers 

35 frig 

45 sink, "hood, balance 

New analytical building 

New biology building 

0:0' -o.v; 

0.0'- t),o~ 



RADIATION MONITORING WITH SURVEY METER DATE: h p3i'S 
ROOM/BLDG. AREA MR/RR 

-
9 bood, sink, bench, radcounting gear 


13 hood, sink, bench 


"I 631.6 GC Ni 'detectors 


18 hoods, shelves, benches, balances 


19 '. shelves ,~gloo 

23 hoods, sinks, benches, balances. 

25 hoods, sinkS. benches, balan.c.es 

Waste containers 0.0 1- 0.03' 

35 frig G.Ot- 0.03 

45 s ink, hood , balance 

NeW' analytical building CJ.t)i ~().i)j 

o. () 1-4.4 "\ 
New biology building' 

http:G.Ot-0.03
http:balan.c.es


RADIATION MONITORING WITH SURVEY METER 

ROOl'1/BLDG. 

9 

AREA 

hood, sink, bench, rad counting gear 

}1R/HR 

0.0 I -o,o~ 

13 

16 

hood, sink, bench 

GC/Ni
63 

detectors 

18 hoods, shelves, benches, balances 0·0 I - 0.01> 

19 shelves, igloo 

23 hoods, sinks, benches, balances 

25 

Waste containers 

hoods, sinks, benches, balances 

0.01 -0.03 

35 

45 

frig 

sink, hood, balance 0.01-0. 6~ 

New analytical building 

New biology building 
0.0/-6. oj. 



Surface Wipe Survey Results 


Last Survey ofAnalytical Building 


September, 1995 
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Radiation Swab Survey on 09-22-95 ofMSC by Heine FILE: SWAB8_95.WK1 

PIr 

Page 3 

Date Printed: Calculated by: R. Clark 

Sample 
# 

Sample 
Name 

Rep 
# 

Date 
Conected 

Scintillation 
Date Rack 

Counted # 

Measured 
Sample 

DPM 

Average 
Sample 

DPM 

Corrected 
Sample 

DPM 

Corrected 
Sample 

uCi 

Corrected 
Sample 

eCi 

36 East Hall It~ 08/16/95 08/17/95 22-12 57.98 (2.14) -9. 64E-07 -0.001 

37 Freezer 1WIv!f7 08/16/95 08117195 42-1 59.74 (0.38) -1.7lE-07 -0.000 

38 Storage Area R»A7 08116/95 08/17/95 42-2 72.15 
; 

12.03 5.42E-06 0.005 

39 Conf. Room 6r ;?.1 08116/95 08/17/95 42-3 66.87 6.75 3.04E-06 0.003 

40 Wen Water ~St 08/16/95 08/17/95 42-4 61.23 1.11 5.00E-07 0.001 

41 Lagoon Water 1M.5t. 08116/95 08/17/95 42-5 63.98 3.86 1.74E-06 0.002 

Total 2 1615.59 175.30 7.90E-05 0.079 

Average 63.79 63.79 3.89 1.75E-06 0.002 

Notes: 

o= negative value. 



30 outside Freezer A3, Room 34 

2;1 Inside Freezer A3, Room 34 


3"2.Raceway A3, Wet lab 

.3.) Hood 

3lf Scintillation Counter 

3& Sink 

36 East Hall 

37Freezer 
d)Rd> N Sink 
~ South Hood 
I:iWP South Bench 

33' Storage Area 

9'1 Conference Room 

A3, Room 35 


A3 I Room 40 


A3, Room 42 


A3 


A3, Room 47 

A3, Room 47 

A3, Room 47 

A3, Room 47 


D25 1 Room 7 


G21 


MSC 
MSC 
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GM Survey Meter Results 


Last Survey ofAnalytical Building 


September, 1995 




RADIATION MONITORING WITH SURVEY METER DATE: 't /S !CjS, « 
M~~ -¥ l'-\D7(o 


MAIN BLDG. 
 MR/HR, 
ROOM 

0..02,,­9 hood, sink, bench, rad counting gear 

13 hood, sink, bench 0(02. 

6316 GC/Ni detectors OlYl" 

17 GC/Ni63 detectors {).OZ-­

()~O~18 hoods, shelves, benches, balances 

Oaf) 2­19 shelves, igloo 

22 hood, bench, HPLC eJ/Oz" 

23 hoods, sinks, benches, balances (),()~refrig. 


25 hoods, sinks, benches, balances 
 O.Ovwaste containers 

(J.Q'/..;34 refrig. 


40 sink, hood 0.0'2-­


42 sink () .0'1-­

47 sink, hood OeQ'Z.; 


BIOL. EAST BLDG. Genotox lab 0,01,,­


Aquat. Tax. lab ao~ 


ANALYTICAL BLDG. Room 7 010'// 




Site History Report 


US Geological Survey 

Department of the Interior 


Biology East Building (Building 5) at: 

CERC-USGS 


4200 New Haven Road 

Columbia, MO 65201 


April 2, 2012 



NRC License No 24-12728-01 History of Biology East Building 

The Biology East Building (also known as "Building 5", "New Biology Building", "Building 
A", "BioEast", and "025") first appeared on our NRC License No. 24-12728 on 
February 24, 1981. 

In summary, use and storage of radioactive materials in Biology East Building were 
limited to the following: 

0.76 mCi of non-volatile Strontium-85 Chloride was used 

from January 1,1982 to December 31,1983. 


0.4 mCi of non-volatile Carbon-14 labeled Sodium Bicarbonate was used 
from October 1,1991 to February 7,1992). 

Surface wipe monitoring and GM surveys conducted during the period from 
1982 to March 1992 detected no radiation above background. 

No radioactive materials have been used in the Biology East Building since 
March 1992. 

Detailed History of Biology East Building on CERC's NRC License 

On September 25, 1980, Jim Hogan (RSO of our Center) requested an amendment to 
license so that we could use radioisotopes in two recently constructed buildings. 

"Building A is a biological laboratory. A 2,400 ff structure of sheet metal 

construction resting on a 5 inch thick concrete slab. The rooms outlined in red on 

Figure 2 are the areas that will be used for radioactive tracer studies. 

Radioactive solutions will be stored in Main Building." 


"Only radioisotopes covered in our license will be used in these buildings. All of 

the safety procedures outlined in our original license will be observed in the new 

buildings." 


On February 24, 1981 our Center received Amendment 9 of our license (24-12728-01 
no Docket Number) which says that we can use licensed materials by procedures 
contained in applications dated January 16,1978, April 4, 1978, September 7,1978, 
and September 25, 1980. This is the first time that the Biology East Building appears 
on our NRC License. 

As part of the Center's February 14, 1994 License Renewal (Docket No. 030-05146) in 
Item 9a the Center requested that "The following changes are in order: (1) building 5 
the Biology East Laboratory is to be removed from the list of approved use 
areas"._On May 1, 1995 our Center received Amendment 17 which accepted the 
changes in the February 14, 1994 License Renewal (Docket No. 030-05146), and thus 
removing Biology East Laboratory from our license. 



In March 2012, Randal Clark, CERC's current Radiation Safety Officer conducted an 
investigation of the historic use of radiation in the Biology East Building by examining 
the historic radiation license, inventory, use, and monitoring documents of the Center 
and by interviewing all of the principal radiation users who worked in the building. 

Site Description 

The Biology East Building (Building 5 on the Center's 1995 NRC License) is part of a 33 
acre campus of the Columbia Environmental Research Center (CERC) in Columbia, 
MO. It is a 2,400 tt2 structure of sheet metal construction resting on a 5 inch thick 
concrete slab that was constructed in 1978. It lies west of the Analytical Building 
(Building 3 of CERC's 1994 NRC License) and east of the Main Building (Building 1 of 
CERC's 1995 NRC License). See attached Facilities Site Map and floor plan from the 
CERC's 1994 License renewal. 

CERC conducts research needed to address national and international environmental 
contaminant issues and effects of habitat alterations on aquatic and terrestrial 
ecosystems. The radioisotopes are used in laboratory research studies conducted for 
the development of analytical chemistry methodologies, as tracers in biological systems, 
and in physiological and biochemical measurements. In general, at CERC radiolabeled 
compounds are used research studies conducted for the development of analytical 
chemistry methodologies, as tracers in biological systems, and in phYSiological and 
biochemical measurements. CERC radiation workers use very small amounts of 
radiation in our experiments (usually less than 100,000 DPMs per sample), so most of 
the radioisotopes that we buy are at 1 mCi or below. 

Detailed Radioactive Material Use History of Biological East Building 

No unsealed or sealed radioisotopes were stored in the Biology East Building. 

In 1981 no radioisotopes were used in the Biology East Building. 

Use of Strontium-8S Chloride (,sSr) in Biology East Building (January 1, 
1982 to December 31, 1983) 

Between March 31, 1982 and July 26, 1983 CERC received 1.2 mCi of Strontium-85 
chloride (85Sr). This was not stored in Biology East, but was stored in Room 19 of the 
Main Building (A3) inside of a lead shielded container (See attached New Acquisitions 
and Subtractions for 1982 and 1983.) 85Sr has a half-life of 65 days, is a gamma 
emitter, and is a non-volatile salt. Ed Little (principal researcher of the Biology East 
Building from 1979 to 1985) used diluted unsealed solutions totaling 0.76 mCi ofthe85Sr 
in the Laboratory (Room 1) of the Biology East Building in 1983 as a marker during 
toxicity tests that were conducted in a lead shielded container in a fume hood. See 
attached Letter B from Dr. Edward Little, and the Quarterly Radiation Use Reports 
between January 1, 1982 and December 31, 1983. 

Samples exposed to the 85Sr were collected in scintillation vials and radiation levels 
were determined using the Beckman Gamma 8000 Counting System in the Main 
Building of the Center. The scintillation vials were then collected and shipped out using 



a regulated radiation waste hauler as part of our normal radiation waste stream to a 
licensed radiation disposal site. The remaining 0.42 mCi of the original purchase was 
stored in Room 19 of the Main Building until January 2, 1996 it was disposed of after all 
radiation had half-lifed out. 

Routine surface wipe tests of the hood and lab benches of the Laboratory (Room 1) of 
the Biology East Building was conducted on July 6, 1982, January 5, 1983, July 5, 
1983, and January 4, 1984 by Jim Hogan (RSO). Samples were analyzed in a 
Beckman 3133T Liquid Scintillation instrument using a wide window. No radiation 
above background was ever detected. See Routine Wipe Survey Results for July, 1982 
to January 4, 1984. 

Routine weekly monitoring of Room 1 by Jim Hogan, RSO using calibrated GM Survey 
Meters was conducted from January, 1982 to January, 1984. No radiation above 
background was ever detected. See Routine Wipe Survey Results for 1982 to 1984. 

From January, 1984 to August, 1991 our radiation use records and interviews with 
researchers indicates that no radiation was used in the Biology East Building. 

Use of Carbon-14 ('4C) labeled Sodium Bicarbonate in Biology East 
Building (October 1, 1991 to February 7, 1992). 

A total of 0.4 mCi of 14C labeled Sodium Bicarbonate, a non-volatile salt, was used in 
the Biology East Building. 

Between October 1, 1991 and February 7, 1992 Jim Fairchild supervised Paul Heine 
and Nadine Hall in the use of diluted unsealed solutions totaling 0.4 mCi of Carbon-14 
C4C) labeled Sodium Bicarbonate in a fume hood in Room 1 of the Biology East 
Building. Algae were exposed to diluted 14C solutions and the associated 14C were 
isolated on a membrane. The membrane was placed in a scintillation vial and counted 
using a Beckman 3600 Liquid Scintillation Counter. The scintillation vials were then 
collected and shipped out using a regulated radiation waste hauler as part of our normal 
radiation waste stream to a licensed radiation disposal site. See attached letter 0 from 
Jim Fairchild and the Quarterly Radiation Use Reports between October 1, 1991 and 
March 31, 1992. 

Routine surface wipe tests of the hood, lab benches, and water bath of the Laboratory 
(Room 1) of the Biology East Building were conducted on January 6, 1992 and June 4, 
1992 by Joe Hunn (RSO). Samples were analyzed in a Beckman LS 6500 Liquid 
Scintillation instrument using a wide window. No radiation above background was 
detected. See Routine Wipe Survey Results for January, 1992 to June, 1992. 

Routine monthly monitoring of the Laboratory (Room 1) of the Biology East Building by 
Joe Hunn, RSO using calibrated GM Survey Meters was conducted from September, 
1991 to April, 1992. No radiation above background was detected. See Routine GM 
Meter Survey Results for 1991 to 1992. 



Our inventory and use records and interviews with radiation workers indicate that 
from March 1992 to the present time no radiation was used in the Biology East 
Building. See attached Letter E from Chris Ingersoll. 

Routine Radiation Monitoring of Biology East Building 

The Biology East Building was monitored weekly and/or monthly by the Center's RSO 
using calibrated GM Survey Meters from February, 1982 to August, 1996. No radiation 
above background was ever detected. From September, 1996 to present time the 
Biology East Building was not monitored using a GM Survey Meter. See GM Survey 
Meter Results, Last Survey of Biology East Building, June, 1996. 

Laboratory (Room 1) of Biology East Building was monitored using surface wipe survey 
and analyzed in a Liquid Scintillation Counter using a wide window monthly to every 6 
months from July 1982 to May 1995. Surface wipe surveys were conducted by using a 
cotton swab to wipe a 100 cm2 surface and placing the swab into a scintillation vial 
containing scintillation cocktail and then counting the vial using a scintillation counter. 
No radiation above background was ever detected. From June 1995 to present time the 
Biology East Building was not monitored using wipe survey. See Surface Wipe Survey 
Results, Last Survey of Biology East Building, January, 1995. 



Facility Site Map and Historic Floor Plans 


For Biology East Building (Building 5) 
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License 24-12728-01 

MAP KEY 

BUILDING NUMBERS 

l. Main Building 
2. Conference Building 
3. Analytical Building 
4. Walk-in Freezer 
5. Bi 01 ogy Bu i1 ding 

6a. Field Research Offices 
6b. Computer Center 
6c. Grinding Room 
7. Library 
8. Vehicle Storage Building 
9. Support Storage Building , 10. Support Storage Building 

11. Support and Biology Storage 
12. Fish Culture 
13. Ecology Lab/Offices 
14. Office Building West 
15. Chemistry/Field Research Storage Building 
16. Chemical Storage Building 
17. Storage Building 
18. Storage Building 
19. Chemical Storage Building 
20. Pollution Abatement Building 
21. Laboratory Office (Streams) 



1980 Floor Plan for Biology East Building (Building 5) 
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New Acquisitions and Use Reports 


from January, 1982 to December, 1983 


Acquisition and Use of Sr-85 
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Letter C 


Letter from Edward Little 




United States Department of the Interior 

U. S. GEOLOGICAL SURVEY 

Columbia Environmental Research Center 

4200 New Haven Road 


Columbia, Missouri 65201 


March 30, 2012 
Randal Clark 
Radiation Safety Officer 
Columbia Environmental Research Center 

Randal: 

This is to inform you that I used strontium-85 on an intermittent basis from 1982 through 
1983 in CERCs Bio-East building where I maintained a laboratory from 1979 to 1985. 
Diluted solutions of strontium were used as a marker during toxicity tests that were 
conducted in a lead shielded container in the fume hood of the Room 1 laboratory. The 
total of 0.71 mCi was used during this period was collected in scintillation vials and then 
shipped to radiation waste haulers as was unused strontium. To my knowledge this was 
the only radionuclides used in this building during this period of time and no 
radionuclides were ever stored in this building. 

Edward Litde, Ph.D. 
Chief: Ecology Branch 
Columbia Environmental Research Center 



Routine Swab Survey Results for 1982 to 1984 


Biology East Building 
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Letter D 


Letter from Jim Fairchild 




United States Department of the Interior 

U. S. GEOLOGICAL SURVEY 

Columbia Environmental Research Center 

4200 New Haven Road 


Columbia, Missouri 65201 


April 2, 2012 

Randal Clark 
U.S. Geological Survey 
Columbia Environmental Research Center 
4200 New Haven Rd. 
Columbia, MO 65201 

Dear Mr. Clark, 

I have been a Research Ecologist at the CERC for 35 years. While at the CERC I have 
supervised the use of C14 sodium bicarbonate for use in carbon uptake studies in algae. This 
letter is to acknowledge specifically the use of C14 sodium bicarbonate in Lab Room 1 of the 
Bioeast Building. 

From 1989 to 1992 I supervised Paul Heine and Nadine Hall who used C14 sodium bicarbonate 
in Lab Room 1 of the Biology East Building for research associated with the GLNPO sponsored 
research under the direction of Dr. Chris Ingersoll. Total use of chemical for this whole study 
was 0.4 mCurie. Algae were exposed to C14 sodium carbonate in aqueous solution for 4 h 
periods. At the end of the incubation the algae and associated C14 were isolated on a 0.4 urn 
membrane and the membrane was placed in scintillation vials and vials where placed in a 
scintillation counter for measurement in the Building A3. 

Scintillation vials were shipped to a licensed radiation waste hauler for disposaL Any solid 
waste (e.g. lab paper, etc.) was shipped to in according to NRC regulations to a licensed waste 
facility. 

All work conducted in the Room 1 Lab of Bioeast was conducted by people in accordance with 
accepted practices, guidelines, and rules by individuals trained by Dr. John Ernst, U. of Missouri 
Radiation instructor. 

Please contact me if I can be of further assistance. 
• 

Sincerely, 

O~ c-J:-l::W 
~;~ F. Pairchild 
Research Ecologist 



Routine Monitoring with GM Survey Meter Results 

1982 to 1984 

Biology East Building 
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Radiation Use Reports 


between October 1, 1991 to March 31, 1992 


Use of C-14 in Biology East Building 
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Page 1 of 4 Pages 

Revised 12-19-91 


Quarterly Inventory/Radioisotopes 

Fabacher 

1) Albumin, 14C (lot 2284-201) 

2) (L-proly1-Glycyl-L-Proline), [L-prolyl-4-l H(N») 
(lot 1621-009) 

1) Benzo[a]pyrene [1,3,6-3H] 

2) 2,2',3,3',5,5'-Hexachlorbiphenyl, 14c (lot 31318-1) 

3) 1,2,3,4,6,7,8,9,-Octachloro(U-14C)dibenzo-p-dioxin 

4) TCDF, 14C 

Gale 


1) 134CSOH (lot 960) 


2) Dodecanoic acid (Carboxyl-14C) 


3) Fluorene, 14c 


4) Dimilin, 14c 


5) Elcosane, chlorinated, 14c 

6) PCA, 14c 

7) Pentachlorophenol, 14C (lot 70906 and lot 70802) 

8) TCDD, 3H 

e 
1) Dyfonate, 14c (5-16-85) 


2) NaHC03 , 14c (lot 1289, lot 1089, and lot 0289) 


3) NaHC03 , 14c (lot 21560359) 
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Fabacher 

1) 

2) 

Albumin, 14C (lot 2284-201) 

(L-Prolyl-Glycyl-L-Proline), 
(lot 1621-009) 

[L-Prolyl-4-3H(N)] 

Feltz 

1) Benzo[a}pyrene [1,3,6-3H] 

2) 2,2',3,3',5,5'-Hexachlorbiphenyl, 14c (lot 31318-1) 

3) 1,2,3, 4,6, 7,8,9,-Octachloro(U-14C)dibenzo-p-dioxin 

4) TCDF, 14c 

Gale 

1) 134C80H (lot 960) 

2) 

3) 

Dodecanoic acid 

Fluorene, 14C 

(Carboxyl-l'C) 

4) Oimilin, 14C 

5) 

6) 

7) 

8) 

Elcosane, chlorinated, 14C 

PCA, 14c 

Pentachlorophenol, 1'c (lot 70906 

TCDD, 3a 

and lot 70802) 

1) Oyfonate, 1'c (5-16-85) 


2) NaHC03 , 14c (lot 1289, lot <089, and lot 0289) -6 ~~ 


3) NaHC03 , l'c (lot 21S6035~) 
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Routine GM Meter Results 


For 1991 to 1992 


Biology East Building 




RADIATION MONITORING WITH SURVEY METER 


MAIN BLDG. 
ROOM 

9 

13 

16 

1'7 
18 

19 

23 

25 

/ 

34 

35 

40 

45 

47 

BioI. East Bldg. 

MR[HR 

hood, sink, bench, rad counting gear 

hood, sink, bench 

GC/Ni63 detectors 

hoods, shelves, benches, balances 

shelves, igloo 

hoods, sinks, benches, balances 
refrig. 

hoods, sinks, benches, bflances 
waste containers, GC/Ni6 detector 

refrig 

refrig 0, Of) 


sink, hood a.oJ. 


sink, hood, balance 


sink, hood 


Genotox lab o.o~ 


Aquat. Tox. lab O· t1 b 



RADIATION MONITORING WITH SURVEY METER DATE: /1-(£-« f 


MAIN BLDG. 
ROOM 

9 

13 

16 

J'f­

18 


19 


23 

25 

34 

35 

40 

45 

47 

Biol. East Bldg. 

MR/HR 

hood, sink, bench, rad counting gear 

hood, sink, bench 

GC/Ni63 detectors 

GC/",~'3 J~~'Y'S 
hoods, shelves, benches, balances 

shelves, igloo 

hoods, sinks, benches, balances 
refrig. 

hoods, sinks, benches, ~flances 
waste containers, GC/Ni detector 

refrig 

refrig 

sink, hood 

sink, hood, balance 

sink, hood 

Genotox lab 

Aquat. Tox. lab 



RADIATION MONITORING WITH SURVEY METER DATE: / - J7- Cf.1 


MAIN BLDG. 
ROOM 

9 

13 

16 

17 

18 

19 

23 

25 

34 

35 

40 

45 

47 

BIOL. EAS~ j2LDG. 

MR/HR 

hood, sink, bench, rad counting gear 

hood, sink, bench 

GCjNi63 detectors a·D!l.. 

GCjNo63 detectors 

hoods, shelves, benches, balances 

shelves, igloo 

hoods, sinks, benches, balances 
eretrig. 

hoods, sinks, benches, balances 

waste containers, GC/Ni63 detector 


refrig 


refrig 

sink, hood 

sink, hood, balance 

sink, hood 

Genotox lab 

Aquat. Tox. lab 



RADIATION MONITORING WITH SURVEY METER DATE: ':5 ~II-cr.,i 


MAIN BLDG. 
ROOM 

9 

13 

16 

17 

18 

19 

23 

25 

34 

35 

40 

45 

47 

BIaL. EAST BLDG. 

MR{HR 

hood, sink, bench, rad counting gear (}.()1­

hood, sink, bench 

GC/Ni63 detectors 

GC/No63 detectors 

hoods, shelves, benches, balances 

shelves, igloo 

hoods, sinks, benches, balances 
refrig. 

hoods, sinks, benches, balances 
waste containers, GC/Ni63 detector 

refrig 

refrig (f OJ. 

sink, hood 

sink, hood, balance 

sink, hood 

Genotox lab o ,Of) 

Aquat. Tox. lab a-of}.. 



DATE: J -:} 7 --tj .l..RADIATION MONITORING WITH SURVEY METER 

MAIN BLDG. 
ROOM 

9 

13 

16 

17 

18 

19 

23 

25 

34 

35 

40 

45 

47 

BIOL. EAST BLDG. 

hood, sink, bench, rad counting gear 

hood, sink, bench 

GC/Ni63 detectors 

GC/No63 detectors 

hoods, shelves, benches, balances 

shelves, igloo 

hoods, sinks, benches, balances 
refrig. 

hoods, sinks, benches, btlances 
waste containers, GC/Ni6 detector 

refrig 

refrig 

sink, hood 

sink, hood, balance 

sink, hood 

Genotox lab 

Aquat. Tox. lab 

MR/HR 

tJ· () a 

t) jut! 

o·~ :;... 

() t 0:<.. 

tJ ,of) 

(),O). 



Routine Wipe Survey Results 


For January 1992 to June, 1992 


Biology East Building 
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Letter E 


Letter from Chris Ingersoll 




United States Department of the Interior 

u. S. GEOLOGICAL SURVEY 

Columbia Environmental Research Center 

4200 New Haven Road 


Columbia, Missouri 65201 


April 2, 2012 

Randal Clark 
U.S. Geological Survey 

Columbia Environmental Research Center (CERC) 

4200 New Haven Rd. 

Columbia, MO 65201 


Dear Mr. Clark, 

I have been a Research Fish Biologist at the CERC for 26 years. During this time period, I have 
coordinated all studies conducted in the Biology East Facility. Other than use of 
C14 sodium bicarbonate in Lab Room 1 under the direction of Jim Fairchild (as described in a 
separate letter to you), there has been no use ofradiation in that building for the past 26 years. 

Please contact me if I can be of further assistance. 

Sincerely, 

Dr. Chris Ingersoll 



Surface Wipe Survey Results 


Last Survey of Biology East Bui/ding 


January, 1995 




Page 3 ~~ey on 01-06-95 of MSC by Heine '" <lad;. FILE: SWAB~•. ~1 
Date Printed: 03/10/95 Calculated by: R. Oark 

Measured Average Corrected Corrected Corrected 
Sample Sample Rep Date Date Sample Sample Sample Sample Sample Sample 
Name Location /I Collected Counted /I DPM DPM DPM uCi 2Ci 

Sink, South A3, Room 40 01/06/95 01/06/95 28 59.36 2.97 1.34E-06 0.001 

Island Bench A3,Room40 01/06/95 01/06/95 29 57.95 1.57 7.06E-07 0.001 

Hood A3, Room 40 01/06/95 01/06/95 30 56.46 0.07 3.29E-08 0.000 

Sink A3, Room 42 01/06/95 01/06/95 31 58.59 2.20 9.92E-07 0.001 

East Hall A3 01/06/95 01/06/95 32 53.24 (3.14) -1.42E-06 -0.001 

Sink,North A3, Room 47 01/06/95 01/06/95 33 55.57 (0.81) -3.67E-07 -0.000 

South Hood A3, Room 47 01/06/95 01/06/95 34 54.90 (1.49) -6.71E-07 -0.001 

South Bench A3,Room47 01/06/95 01/06/95 35 69.80 13.42 6.04E-06 0.006 

East Sink DU. Wet Lab 01/06/95 01/06/95 36 55.25 (1.13) -5.09E-07 -0.001 

NorthSink D13, Wet Lab 01/06/95 01/06/95 37 53.59 (2.79) -1.26E-06 -0.001 

East Bench D13, Wet Lab 01/06/95 01106/95 38 56.80 0.41 1.86E-07 0.000 

South Diluter D13, Wet Lab 01/06/95 01/06/95 39 57.56 1.18 5.30E-07 0.001 

East Hood D13, Bio-Haz. 01/06/95 01/06/95 40 58.11 1.73 7.79E-07 0.001 

South Sink D 13, Bio - Haz. 01/06/95 01106/95 41 53.92 (2.47) -l.11E-06 -0.001 

West Incubator D 13, Bio - Haz. 01/06/95 01/06/95 42 68.00 11.62 5.23E-06 0.005 

Storage Area D2S, Room 7 01/06/95 01/06/95 43 60.13 3.75 1.69E-06 0.002 

Conf.Room G21 44 51.51 (4.87) -2.20E-06 -0.002 
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GM Survey Meter Results 


Last Survey of Biology East Building 


June, 1996 




RADIATION MONITORING WITH SURVEY METER DATE: 7/1..?.j't" 
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From: (573) 875-5399 
James Quade 

4200 New Haven Rd 

Origin 10: COUA II:-~ 
~.. 

lETColumbia, MO 65201 

J12101112190225 

Ship Date: 02APR12 
ActWgt 1.0 LB 
CAD: 10161946BnNET3250 

Delivery Address Bar Code 

11111I1111111 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 1111111111111111111111111 
Ref # 
Invoice # 
PO# 
DeptH 

SHIP TO: (573) 875-5399 XII Bill SENDER 

Aaron McCraw 
U. S. Nuclear Regulatory Commission 
2443 WARRENVILLE RD STE 210 

LISLE, IL 60532 

--------------; 

I~, , 
TRK# 79340501 4326 
102011 

N1 BOFA 

512G1IC44DIA278 

TUE ­ 03 APR A1 
FIRST OVERNIGHT 

60532 
IL-US 

ORO 

After printing this label: 
1. Use the 'Print' button on this page to print your label to your laser or inkjet printer. 
2. Fold the printed page along the horizontal line. 
3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned. 

Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could 
result in additional billing charges, along with the cancellation of your FedEx account number. 

Use ofthis system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not be 
responsible for any claim in excess of $1 00 per package, whether the result of loss, damage, delay, non-delivery ,misdelivery,or misinformation, unless 
you declare a higher value, pay an additional charge, document your actual loss and file a timely claim. Limitations found in the current FedEx Service 
Guide apply. Your right to recover from FedEx for any loss, including intrinsic value of the package, loss of sales, income interest, profit, attorney's fees, 
costs, and other forms of damage whether direct, incidental,consequential, or special is limited to the greater of $100 or the authorized declared value. 
Recovery cannot exceed actual documented loss. Maximum for items of ex1raordinary value is $500, e.g. jewelry, precious metals, negotiable 
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide. 
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