Tennessee Valley Authority, 1101 Market Street, Chattanooga, Tennessee 37402-2801
Qctober 4, 2007

10 CFR 30.36
U. S. Nuclear Regulatory Commission /156
Division of Nuclear Materials Safety g"—é
Region |
475 Allendale Road
King of Prussia, Pennsylvania 19406-1415
Gentlemen:
In the Matter of } Docket No. 030-34258

Tennessee Valley Authority }

TENNESSEE VALLEY AUTHORITY (TVA) - RESPONSE TO REQUEST FOR
ADDITIONAL INFORMATION CONCERNING APPLICATION FOR AMENDMENT
TO LICENSE (NRC MAIL CONTROL NO. 140103)

Reference: NRC letter to TVA dated April 10, 2007, “Tennessee Valley Authority,
Reguest for Additional Information Concerning Application for
Amendment to License, Control No. 140103

The Reference letter reguested that additional information be provided to support
NRC review of TVA’s request to terminate License No. 41-25370-01. The requested
information was not only associated with this specific license, but also with licenses
that had been superseded by this license (41-08165-01, 41-08165-02, 41-08165-07
41-06832-08, 41-06832-09, 01-16821-02, 01-06113-01, 01-06113-02, and
01-06113-03).

The enclosure to this letter provides the requested information.

There are no regulatory commitments contained in this letter. Please contact
Russell R. Thompson at (423) 751-7737 if you have any questions.

[SOIW S- 110 (&

Sincerely,

ﬁmc/f/ ﬂ Z/m/%m

Beth A. Wetzel, Manager
Corporate Nuclear Licensing
And Industry Affair

Enclosure
cc: See page 2
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cc:  U. S Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555-0001



Item 1

ltem 2.a

ltem 2.b

ftem 3

Item 4

ltem 5

ltem 6.2

ltem 6.b

ENCLOSURE

Response to Request for Additional Information

Concerning Application for Amendment to License 41-25370-01

One investigation of a leaking source was found for license 01-06113-03
from 1995. The source was a Ni-63 source in a gas chromatograph
which would actually have been a generally licensed source. A copy of
the investigation is provided as Attachment 1. No other records reporting
leaking sources were identified.

Records related to the release of the burial site included totals for
radionuclides placed in the burial site. These records were part of the
information submitted to the NRC that resulted in the 1999 release of the
site. A copy of the letter requesting release of the buriat site and the
supporting data is provided in Attachment 2. Attachment 3 provides a
record listing the radionuclide content for each hole in the burial site.
There are no specific records on each disposal via sanitary sewerage
system. Attachment 4 contains a memorandum from W. J. Rogers that
provides a written description of the process that was followed for
disposal by this method. Attachment 5 is the manifest for material that
was shipped from the Environmental Research Center and Hickory Valiey
Building by GTS Duratek, Inc. Records related to other methods of
disposal for materials from the Radiological Fertilizer Laboratory were
included in the original submittal to the NRC requesting decommissioning
of the associated license.

There was only one underground structure, a tank, at the Radiological
Fertilizer Laboratory. Samples of water in the tank and surrounding sail
were analyzed and no contamination was identified. A copy of this
survey is provided in Attachment 6.

Future correspondence regarding this license should be sent to:

Beth A. Wetzel; Corporate Nuclear Licensing Manager; Tennessee Valley
Authority; 1101 Market Street, BR 4X; Chattanooga, Tennessee
37402-2801.

A release survey was conducted of room F250 that included direct and
smear surveys for beta/gamma which would have covered Ca-45.
A copy of this survey is provided in Attachment 7.

A copy of the letter from the NRC to TVA, dated April 30, 1999 releasing
the burial site is provided in Attachment 8.

The referenced location is the TVA 10th Street Garage facility. No
records were found related to this location and it is believed that no
radioactive material was used at this location.

No records were found related to this location and it is believed that na
radioactive material was used at this location.



Item 6.c

items 6.d

ltems 6.e
6.9

ltem 6.h

ftem 6.

[tem 7

Hem 8

ltem 9

Item 10.a

[tem 10.b

ltem 10.c

[tem 10.d

Item 10.e

item 10.f

A copy of the survey for this location is provided in Attachment 9.

A copy of the survey for this facility is provided in Attachment 10. The
6.f survey indicates that the areas used were rooms 118 and 119. No
record was found of the use of storage room 18. It should be noted that
the correct address for this facility is: 1801 17th Street; Sheffield,
Alabama.

Material under license 41-25370-01 or the previous combined licenses at
the River Oaks Building or the WARL facility would have been samples
only sent for analysis by the TVA radioanalytical lab and would have been
covered under the license for the laboratory, License 01-06113-04.

No documentation specifically associated with Rooms L171 or L172 at
this location was found.

No survey data related to the release of the lab and greenhouse in 1979
was found. No records were found for the period 1964 - 1966.

One survey related to the Red Oak Tree Study was found. A copy is
provided in Attachment 11.

Survey data for this facility is provided in Attachment 12.

Other than the actual field application of C-14 into the river for primary
productivity studies, we have found no indications of the use of temporary
job sites.

The facility to be released is the TVA Environmental Research Center.

The complex is approximately 1340 acres. The building is approximately
176,245 sguare feet on three floors. The area to be released is
approximately 533 square feet.

The building is used as general office and laboratory space.

The TVA Environmental Research Center reservation is bounded on the
west by Hatch Boulevard (commercial), on the north by Reservation Road
{federal reservation riparian zone with some federally controlled
laboratory, warehouse and office buildings and public use areas), on the
east by Wilson Dam Road (Industrial) and on the south by Second Street
(mixed retail, commercial, and industrial with nearby residential).

The general type of activities at this facility authorized by the license were
laboratory procedures typically performed on bench tops and in hoods.

Licensed activities at this facility ceased August 24, 2006.



ATTACHMENT 1

Item 1
Information Associated with Leaking Ni-63 Source



T0: FOR DOCUMENTATION
RE: NASHVILLE FIELD SITE PROJECT - KEN OLSZYNA AND GEQRGIA
INSTITUTE OF TECHNOLOGY
SUBJECT: CONTAMINATION FOUND ON LEAK TEST OF GAS CHROMATOGRAPH
GEORGIA TECH NO. 0044993, 15 mCi, Ni-63 SOURCE
Survey No. B5-95-121 and 122
This survey was performed on July 27, 1995 in a TVA trailer at the
Nashville site location. The membrane smears were counted on Friday,
July 28, 1895. The leak test smear was taken on the above referenced
gas chromatograph in the source area and surrounding areas. The results
of the count of the source area was 2703 dpm. I notified the Nashville
site people of my findings and instructed them not to work in the

trailer due to possible contamination.

On Monday, July 31, .1995, I had the WARL count the Ni-63 membrance smear
and also to do an analysis to determine the nuclide. Ni-63 was
identified as the nuclide and the contamination limits agreed with

my findings.

I notified Ken Olsyzna of the findings and he instructed me to call
Mike Rogers, the Georgia Tech lead in this project. I called him and
suggested he have the Georgia Tech students that were working on this

project have a urine analysis. He is having this done.



Ken Olysyzna informed me that Kim Nelson, ERC, Analytical Group.
was also working in that traile;g I am presently waiting on WARL to
call concerhing the urine analysis for Ni-63. Monica Cross

said they did not have a procedure for this analysis. Bhe will see

what she can find out and will call me back on Tuesday, August 1.

Phillip left at noon teday, July 31, 1995, to the Nashville site to

do a survey of the trailer to determine spread of contamination.

This was reported to Jay McFeters, as Jesse Coleman was on annual

leave.

Prepared by Judith H. Johnson

Attachments:

Survey results concerning this incident

Reference names and phone numbers:

Mike Rogers, Georgia Tech - 404-853-3094

Chris Stonkin, Georgia Tech - 615-826-2705 and 404-894-1753
Jim Pearson, Georgia Tech

Kim Nelson, TVA, 2642-M

Xen Olsyzna, TVA,3647-M
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RADIOACTIVITY CQUNTING RECORD SHEET TOR SMEARS
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L91 950731 800

July 31, 1995
J. H. Coleman, MPB 1lB-M

RESULTS OF SURVEY RS&C 95-121 (NICKEL-63)

Analysis is complete on the subject survey. A nickel-63 analysis
was performed using a liquid scintillation technique. Attached are
the measured values.

If you have any questions, please call me at Extension 3769.

}4%2%&43¢7/€4%2ﬁz;¢a7
Monica H. Cross

Chemist

Radioanalytical Laboratory
WAR lA-M

MHC : DBC

Attachment

cc (Attachment):
RIMS, CST 13B-C
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Wealth Physics Instrumentation
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Health Physics Instrumentation

Attachment 4

Smear Analysis Data Sheet
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August 15, 1995
J. H. Coleman, MPB 1B-M

RESULTS OF SURVEY RS&C 95-130 (NICKEL—63)

Analysis is complete on the subject sﬁrvey. A nickel-63 analysis
was performed using a liquid scintillation technique. Attached are
the measured values.

If you have any questions, please call me at Extension 3769.

52?(/4/féi>¢1ka

M. H. Cross

Chemist

Radiocanalytical Laboratory
WAR 1A-M

MHC : DBC

Attachments

cc {(Attachments):
Phillip Llewellyn, MPB 1B-M
RIMS, CST 13B-C
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RADIDACTIVITY COUNTING RECORD SHEET FOR SMEARS
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RADIOACTIVITY COUNTING RECORD SHEET FOR SMEARS
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28 REVIEWED BY| C.E FREDERICH lhuke. ¢ Audlid”  2/sTrst




ATTACHMENT 2

tem 2.a
TVA Letter to NRC Requesting Release of Burial Site



September 4, 1997

Ms. Dianne Heim

Materials Licensing Section
Nuclear Regulatory Commission
61 Forsyth Street SW, Suite 23T85
Atlanta, Georgia 30303

Dear Ms. Heimn:

This 1s a decommissioning plan for the inactive low-level radioactive material burial site located on
the Tennessee Valley Authority reservation in Muscle Shoals, Alabama. Burials of low-level
radioactive materials were made at this site from 1966 to 1981 as authorized by the former 10 CFR
20.302 or 20.304. A detailed description of the contents of the burial site was transmitted to the
NRC in a letter from TVA dated September 5, 1995. The low-level radioacttve materials buried in
this site were primarily wastes from fertilizer research and laboratory quality assurance tests.

This burial site contains isctopes with an atomic number greater than 88. Therefore, it fails screening
tests 2 and 3 described in the NRC's "Branch Technical Position on Screening Methodology for
Assessing Prior Land Burials of Radioactive Waste Authorized Under Former 10 CFR 20.304 and
20.302" (BTP), published in the Federal Register November 4, 1996. Because of the inability to use
the screening methodologies described in the BTP, TVA performed a case-bv-case evaluation of the
burial site as instructed in the BTP. We used the RESRAD for Windows computer code Version
5.75, developed by the Environmental Assessment Division of the Argonne National Laboratory for
the Department of Energy. The detailed listing of the radionuclides and their quantities buried in this
site reported to NRC in the letter dated September 5, 1995, satisfies Step 1 (Records Review) of the
BTP.

Of the 51 different radionuclides that TVA placed in the burial site, 27 are not analyzed by
RESRAD. These are primarily short-lived isotopes. A conservative estimate of the maximum
possible dose to an individual from these remaining materials is shown in Appendix A of the enclosed
report. The analysis indicates that the 27 radionuclides would contribute much less than a mrem to
any member of the public.



Ms. Dianne Heim
Page 2
September 4, 1997

The enclosed report describes the input parameters used for the RESRAD analysis and the hydrology
and geology of the site. The report also includes the results of the computer analysis. Also attached
is a report entitled NFERC Regional Groundwater Investigation, an extensive description of the
hydrology and geology of the Muscle Shoals reservation. (NFERC stands for National Fertilizer and
Environmental Research Center, a previous name for the Muscle Shoals reservation where this
mmactive bunal site 1s located.)

According to computer analysis, the maximally exposed individual (MEI) would have received a
tota] effective dose equivalent (TEDE) of 0.55 mrem during the yecar 1983, However, 92% of that
calculated dose was from the drinking water pathway which assumes that drinking water is obtained
from a well located in the center of or downgradient of the burial site. No wells are now nor have
been located within 1,000 feet of the burial site, so the hypothetical dose was never delivered to any
individual. Also, groundwater flow at the burial site is vertically downward. The maximum dose
during 1997 is calculated to be only 2.5 E-6 mrem. RESRAD does not indicate any significant
increase in this very low-dose rate at any time in the future. The low dose to the MEI 1s below the
limits of both the BTP (100 mrem/yr) and 10 CRF 20, Subpart E (25 mrem/yr) published in the
Federal Register on July 21, 1997.

ALARA considerations suggest that the removal of any remaining radioactive materials from the
burial site should not be conducted. Such removal would be very expensive and would require
considerable excavation to a depth of over 10 feet. The excavation would expose personnel to
conventional safety hazards from the use of heavy equipment, excavation and transportation. These
safety hazards to personnel removing and transporting the residual remaining material would
probably exceed the minor hypothetical radiation nisk to the public from the remaining radioactive
matenals.

Because of the low dose to the maximally exposed member of the public, TVA requests unrestricted
access for this burial site.

If you have any questions regarding this matter, please contact Ms. Lenora Sheffey at
(205) 386-3051. '

David W. Sorrelle, Manager
Environmental Compliance

and Operations Support
Environmental Research Center

DWS:LCIHGG

Enclosures

ce: W. C. McArthur, BR 5D-C
Files, ERC, CEB 1B-M



AN ASSESSMENT OF THE ENVIRONMENTAL EFFECTS OF THE

INACTIVE LOW-LEVEL RADIOACTIVE MATERIAL BURIAL
SITE

LOCATED ON THE MUSCLE SHOALS RESERVATION

MUSCLE SHOALS, ALABAMA




INTRODUCTION

From 1966 to 1981, the Tennessee Valley Authority (TVA) buried small quantities of low-level
radioactive materials at a site on the TVA reservation located in Muscle Shoals, Alabama. These
materials were wastes from fertilizer research and quality control programs in laboratones,
primarily radioanalytical laboratories. Bumnals were authorized by the former 10 CFR 20.302 or
20.304. Regulations were terminated by the U.S. Nuclear Regulatory Commussion (NRC) in
January 1981, At that time, TVA ceased burials of low-level radicactive materials at the site.

Recently enacted NRC regulations require that the environmental impacts of this site be evaluated
and a decommissioning plan provided. This report provides that evaluation and also describes the
hydrology and geology of the region and of the burial site. The primary tool for evaluating the
environmental impact of the site was the RESRAD computer code. This code, developed at
Argonne National Laboratory, evaluates the radiation dose of the buried matenial to members of
the public from the most conceivable environmental pathways.

A total of 51 different radionuclides were buried in this site. RESRAD was used to analyze the
mpact of 27 of them. However, 24 of the radionuclides that were buried in this sitc are not
included in RESRAD, which are primarily short-lived radionuclides. A conservative estimate of
the impact of these isotopes is given in Appendix A. Appendix B 1s a listing of the 27 isotopes that
are analyzed by RESRAD. Appendix C is the printed output from RESRAD.

DESCRIPTION OF REGIONAL GEOLOGY:

The TVA reservation in Muscles Shoals, Alabama, is located in the Interior Low Plateau, a karst
plateau ying on the southern flank of the Nashvilie Dome in northem Alabama. Erosion over a
long period of time has stripped off the Pennsylvanian and younger Mississippian clastic rocks to
expose Mississippian limestone formations throughout much of Tennessee, Alabama, and
Kentucky. The reservation lies on the Mississippian limestone rocks which have a regmna.l south-
southwestern dip of 25 to 30 feet per mile.

The most relevant stratigraphic units underlying the inactive burial site are the Chattanooga Shale,
the Fort Payne Chert, and the Tuscumbia Limestone. The Chattanooga Shale is an extensive
regional marker and unconformably overlies the undifferentiated Ordovician and Silurian rocks. It
does not crop out in the area, but well drilling suggests that it underlies the entire region with a
thickness of 5 to 37 feet. It ranges from 250 to 450 feet below the surface in the reservation area
and probably serves as a hydraulic barrier to groundwater. The Chattanooga Shale 1s overlain by
the Mississippian Fort Payne Chert in the northern Alabama region.

The Fort Payne Chert underlies all of the area and crops out along the southern bluffs of the
Tennessee River. It is a distinctive lithologic marker at the base of the Mississippian system of
northern Alabama. The thickness of the Fort Payne Chert in the subsurface ranges from 162 to
210 feet. The Fort Payne Chert is conformably overlain by the Tuscumbia Limestone; the contact
1s gradational. However, in the weathered outcrops the nodular thin beds of the Fort Payne Chert
contrast with maszive limestone beds of Tuscumbiz Limestone along the southern Bluffs of the
Tennessee River.



The Tuscumbia Limestone underlies all of the region and is the uppermost bedrock unit in the
reservation area. Exposures are common along the Tennessee River and along valleys of the larger
tributaries. The thickness of the Tuscumbia Limestone ranges up to 200 feet; however, the
formation has been extensively weathered in the area and its thickness remaims as little as 50 feet in
places. Throughout most of the area the Tuscumbia Limestone 1s overlain by a clavey overburden.

DESCRIPTION OR REGIONAL HYDROLOGY:

The north Alabama area has a mild, hurmd climate. Average precipitation is almost 52 inches per
year (1.32 m/yr) with average monthly highs of 6.2 inches and lows of 2.8 inches in March and
September, respectively. Precipitation is the source of all natural recharge into the groundwater
system. Groundwater recharge occurs either very slowly through soil infiltration, or very rapidty
by direct entry through storm-drainage wells or natural openings such as sinkholes. Recharge also
occurs from surface streams and impoundments as well as other sources such as leaky sewer lines.
Average recharge for the regional arca has been estimated to be 13 inches per vear. Twenty or
more stormwater drainage wells have been constructed in the region and have been used for flood
alleviation in the area during the last 35 years.

Although the area surrounding the ERC is flood prone due to inadequate dramage, the burial stte is
not located in a flood prone area. The Tuscumbia-Fort Payne aquifer system underlying the area is
the most important water-bearing unit in the region because it is the source of water for both wells
and springs in the area. Tuscumbia (Big) Spring is the closest public water supply. The spring
issues from the Tuscumbia-Fort Payne aquifer system and is located about three miles southwest
of the burial site. This spring serves as the drinking water supply for the city of Tuscumbia. The
¢city of Sheffield takes its drinking water suppiv from the Tennessee River several miles
downstream from the burial site. There are no known water supply wells within 1,000 feet of the
burial site.

HYDROLOGY AND GEOLOGY OF THE BURIAL SITE:

The unsaturated soil layer varies i thickness thronghout the year. A representative value of 50
feet (15.25 m), based on studies of near-by wells, was used for this analysis. The unsaturated
layer and an additional 30-foot thick layer are composed of a residual silty, sandy, clay socil
overburden. Under that layer lies a 200-foot thick layer of karstic cherty limestone, Groundwater
flow is nearly vertically downward for a depth of approximately 280 feet where a anisotropic and
heterogeneous karst aquifer is encountered. Dye tracer tests in the area indicate that this aquifer
carries the majority of all groundwater horizontally to either the Tennessee River or to Tuscumbia
Spring. Rapid solute migration accompanied by high dilution occurs in this bedrock. Dye
velocities of 100 ft/day are commonly reported. Based on borehole flowmeter data, the majority of
groundwater flow occurs near the overburden-bedrock contact across a 3-foot to 5-foot vertical
interval. The transmissivity of this epikarst zone varies more than 4 orders of magnitude and may
be greater than 500 ft’/day.

This means that groundwater under the burial site flows slowly verticaily downward for about

280 feet where it then flows rapidly horizontally and exits either in the Tennessee River (average
flow is 32,800,060,000 gallons per day) where it is extensively diluted or to Tuscumbia Spring.
Tuscumbia Spring has an average flow of 42,000,000 gallons per day with high seasonal variation.



Any radioactive materials reaching this spring from the bural site would be extensivelv diluted by
this high flow and would present no hazard.

Dye studies indicate that material may flow either to the tiver or to the spning. To be conservative,

we have assumed that groundwater 1s to Tuscumbia Spring which has an estimated recharge area
of 84 square miles.

HYDROLOGICAL, GEOLOGICAL, AND OTHER INPUTS INTO RESRAD:

The following site-specific inputs to the RESRAD code were used:

Area of the contaminated zone:

308.5m” (3,319 ft)

Thickness of the Contaminated Zone: 1.83 m (6 i)

Length parallel to aquifer flow: 17.6 m (square root of 308.5 m°)
Basic radiation dose limit: 10 mrem

Time since placement of material: 0yr

Times for calculations: 1, 5, 16, 40, 100, 300, 1000 yr
Cover depth: 1.22m{4 f)

Density of all soil and other materials: 1.5 g/em’
Contaminated zone total porosity: 0.4

Contaminated zone effective porosity: 0.06

Contaminated zone hydraulic conductivity: 0.3 mfyr

Contaminated zone b parameter: 7.75

Precipitation: 132m :
Watershed area for nearby stream or pond: 2.18 E+8 m® (84 §q mi)
Saturated zone total porosity: 0.3

Saturated zone effective porosity: 0.14

Saturaied zone hydraulic conductivity: 53,400 m/yr

Saturated zone hydraulic gradient: 0.003

Water table drop rate: 0.0 m/yr

Unsaturated layer thickness 15.25 m (50 ft)
Unsaturated layer effective porosity 0.06

Unsaturated layer b parameter 104

Unsaturated layer hydraulic conductivity 0.3 m/yr

The initial concentrations of the 27 radionuclides in the burial site that were analyzed by RESRAD

are listed in Appendix B,

Initial concentrations of radionuclides in groundwater was set to zero.

Default values were used for dose conversion factors, food transfer factors, bigaccumulation
factors, distribution factors, dose shape factors, food consumption factors, contamination factors,
all crop and livestock factors, all C-12 factors, and all building factors. The radon pathway was
suppressed due to the small quantitics of radon parents in the bunal site.

The initial placement of all material was conservatively assumed to be 1981, the date the burial site
was closed. This ignores the radictogical decay that occurred from the time of actual burial to
1981. The datc of 1981 corresponds to the year zero in the RESRAD run.

()



RESULTS OF THE RESRAD ANALYSIS:

Year Number Year Dose Rate (mrem/yr)
0 1981 8.5 E-7
1 1982 75 E-7
3 1986 2.9E-2
16 1997 2.5 E-6
40 2021 3.1E-6
100 2081 29E-7
300 2281 83 E4
1000 2981 58E4

The maximum dose rate occurred at t = 1.6 years (1983) and was calculated to be 0.35 mrem/year.
However, 92% of that calculated dose was from the drinking water pathway which assumes that a
well was located in the center of or inmediately downgradient of the burial site. No wells have
been or are now located within 1,000 feet of the burial site and the flow of groundwater at the
burial site 1s nearly vertically downward. Thus, this dose could not have been delivered.

RESRAD does not model the horizontal flow, with its rapid dilution, that occurs in the epikarst
bedrock laver at an approximate depth of 280 feet. Because of the dilution that occurs in this laver
and because of the additional ditution that occurs at the Tennessee River or at Tuscumbia Spring,
we believe that no significant dose can result from any groundwater pathway. RESRAD's
conscrvative modeling of the groundwater pathways supports this view.

RESRAD also indicates that the direct radiation and the various ingestion pathways do not deliver
any significant doses.



APPENDIX A

Analysis of Buried Radionuclides Not Included in RESRAD

Of the 31 different radionuciides that were placed in TVA's mactive low-level burial site, 24 are
not included in RESRAD. Thus, the computer mode! cannot estimate the dose to a member of the
public from those 24 radionuclides. This appendix estimates the maximum possible dose to an
individual that could result from the ingestion of all this material that remams 1n the burial site in
1997.

The 24 radionuclides are listed in Table A-1, with most of these radionuclides having rather short
half-lives. Table A-1 lists the half-life of these isotopes and also the total actrvity that had been
buried when the site was closed in 1981. The total activities listed in Table A-1 were taken from
Appendices 2 and 3 of the report on the burtal site submitted to the NRC in TVA's letter dated
September 5, 1995. These total activities were assumed to have been buried in 1981, whereas they
were actually buried at various times over a period of 15 vears from 1966 to 1988 and had decaved
10 quantities lower than the total listed. These "total" activities were decayed for 16 years from
1981 to 1997. Table A-1 also lists the number of half-lives for each 1sotope for this 16-year

period. With the exceptions of Ba-133 and Po-208, all radionuclides experienced from about 40 to
several hundred half-lives and thus decayed to insigmficant levels.

The ingestion Annual Limit on Intake (ALI) for each radionuciide is also listed in Table A-1.
These ALIs were taken from Title 10 of the Code of Federal Regulations, Part 10, Appendix B,
Table I, Column 1 and from Federal Guidance Report 11 (EPA 1988). An mgestion ALI for
Po-208 was not listed 1n cither source. This ALI was conservatively estimated to be 2 pCi by a
process described below.

In order to conservatively estimate the maximum environmental effect of the radionuclides
remaining in the burial site and not included in RESRAD, we assume that all of this radioactive
matenial that remained in 1997 was hypothetically gathered into a single small volume and was
ingested by reference man in a single intake, The inhalation pathway is not considered credibie for
this hypothetical intake.

We now estimate the ingestion ALI for Po-208. The ingestion ALI for Po-208 is not kisted in such
standard references as Title 10 of the Code of Federal Regulations or Federal Guidance Report 10,
For the purposes of this report, the ingestion AL for Po-208 is estimated by considering the ALI
for Po-210 and the properties of the radiations from Po-210 and Po-208. The ingestion ALI for
Po-2101s 3 uCi (10CFR20). Po-210 is an alpha emitter with a maximum alpha energy of

5.3 MeV and a half-ife of 138 days. Po-208 is an alpha emutter with a maximum energy of

5.1 MeV and a half-life of 2.9 years. All isotopes of polonium follow the same metabolic
pathways in the body and have the same biological excretion rates from the same metabolic
compartments. The biological half-lives for all 1sotopes of polonium in all systemic compartments
is 50 days. Thus, the effective half-life for Po-210 in these compartments 15 36.7 days and the
effective half-life for Po-208 is 50 days. This means that Po-208 resides in systemic compartments
about 33% longer, but has an alpha particle that is about 4% lower in energy. Thus, comparing
unit intakes, Po-208 will be about 33% more hazardcus than Po-210. Based on the ingestion AT.I
of 3 nCi for Po-210, we assign a value of 2 nCi to the ingestion ALI for Po-208.



Ingestion of one ALI results in an commutted effective dose equivalent of 5,006 mrem. The
hypothetical dose from the ingestion of each radionuclide in the burial site in 1997 was estimated
by ratio. For example, 0.057 pCi of Ba-133 remains in the bunal site and the ALI for this isotope
15 2,000 pCi. The dose from the ingestion of 0.057 uCi of Ba-133 1s (5,000 mrem)*( 0.057 uCi)/
(2,000 pCi) = 1.4 mrem. As shown in Table A-1, only one other radionuclide had a calenlated
dose greater than 0.000 mrem. The estimated dose from the ingestion of the entire quantity of
Po-208 rematning m the bunal site 1s only 0.4 mrem. These doses are iisted in Table A-1.

The hypothetical dose that would result from the ingestion of the entire quantity of all of these
24 radionuchdes would be less than 2 mrem. It is important to notice that this 1s an extremely
conservative overestimate of any actual dose that could result from these radioactive materials.
The actual dose that a person may actually receive from these materials 1s expected to be several
orders of magnitude lower that this value of 2 mrem, primanly from dilution in environmental
media and the 1solation of the materials in the environment.

A-2



APPENDIX B
Radionuclide Inputs into RESRAD

Of the 51 different radionuclides that were placed in the burial site, the environmental impact of
27 of them 1s analyzed by RESRAD. As input, RESRAD requires the activity per unit mass
(pCi/g) for each radionuclide, averaged over the volume of soil in which the radioactive material
was buried.

The material was buried in 40 holes, 2 feet i diameter, from 4 to 10 feet deep. Thus, the material
15 in a laver 6 feet (1.83m) thick. The area covered by the 40 holes, including the spaces between
the holes, is 308.5 sgm. Thus, the volume occupied by the material is 5.65 E+8 cm’. The density
of the soil is 1.5 g/cm3, thus, the mass of the soil in which the material is buried is 8 47 E+8 grams.

The activity of the 27 radionuclides that are analyzed by RESRAD as of August 1995 was taken
from the report on the burial site submitted to the NRC in TVA's letter dated September 5, 1995.
These 27 radionuclides are listed in Table B-1. along with their half-lives and their activities as of
1995,

RESRAD was run using 1981, the date the bunal site was closed, as the starting time. Thus, the
activities listed in Table B-1 were decay-corrected from 1995 to 1981. The decay factor for this
14-year peniod 1s greater than unity because we are calculating the activity 14 years in the past
based on a known activity in 1995, The decay factors for each of the 27 radionuclides are also
listed in Tabie B-1.

The left column in Table B-1 is the activity per unit mass in the burial site in 1981 and was used as
input data for the RESRAD computer code. These activities per unit mass m 1981 were calculated
by multiplying the activity in 1995 (pCi) by the decay factor and dividing by the mass of 501l in
which the matenial was bunied.

Natural uranium was histed as being in the burial site in TVA's letter to the NRC dated

September 5, 1995. That activity of U-natural was added to that of U-235 and U-238, which is
proportional to the activity fraction of these two isotopes in natural uranium.

B-1



APPENDIX C

RESRAD Output
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Table A1

Radionuclides in the Burial Site That are not Included in RESRAD

Isotope  Half Life Total Number Total ingestion  Ingestion
(yr) Activity  of Half lives Activity ALl Dose
Buried 1981 to 1897 in 1997 {nCi {mrem)
(nCi) (16 years) (nCi)

Be-7 0.146 0.767 110 7.9E-34 4 E+04 0.000
P-32 0.039 41500 410 1.3E-118 6.E+02 0.000
P-33 0.070 260 229 4 1E-67 6.E+03 0.000
5-35 0.229 42510 67 3.0E-16 6.E+03 0.000
Ca-45 0.446 0.030 36 4.8E-13 2.E+03 0.000
Cr-51 0.078 2.180 211 9.2E-64 4. E+04 0.000
Co-58 0.194 1.420 82 21E-25 1.E+03 0.000
Fe-59 0122 1.480 131 4. 9E-40 8.E+02 0.000
Se-75 0.328 0.850 49 1.8E-15 5.E+02 0.000
Sr-85 0177 1.080 9d 6.7E-28 3.E+03 0.000
Sr-89 0.138 1.130 116 1.4E-35 S.E+02 0.000
Y-88 0.292 7.730 55 2.5E-16 1.E+Q3 0.000
Zr-95 0175 4130 91 1.2E-27 1.E+03 0.000
Mo-99 0.007 0.020 2286 0.0E+00 1.E+03 0.000
Ru-103 0.107 0.010 150 9.7E-48 2.E+03 0.000
Sn-113 0.315 1.540 51 7.9E-16 2.E+03 0.000
131 0.022 9.860 727 1.2E-218 3.E+01 0.000
Ce-139 0.377 0.800 42 1.3E-13 5 E+03 0.000
Ce-141 0.089 0.048 180 3.7E-56 2.E+03 £.000
Ba-133 10.740 1.600 1.5 5.7E-01 2.E+03 1.424
Ba-140 0.035 0.660 457 1.6E-138 5.E+02 0.000
Hg-203 0.128 2670 125 B5.3E-38 5.E+02 0.000
Po-208 2.896 0.0067 & 1.5E-04 2.E+00 0.364
Po-210 0.379 0.0023 42 4 B6E-16 3.E+00 0.000

Sum = 1.78



1 Ag-110m

2 Am-241

3 Au-185

4 Bi-207

5 C-14

B Cd-109

7 Ce-144

8 ClI-36

9 Co-57
10 Co-60
11 Cs-134
12 Cs-137
13 Eu-152
14 H-3
15 K-40
16 Mn-54
17 Na-22
18 Pb-210
19 Ra-226
20 Ra-228
21 Ru-106
22 Sb-125
23 Sr-90
24 Th-230
25 U-235
28 U-.228
27 Zn-65

Concentration of Radionuclides in Burial site in 1981

Table B 1

For Radionuclides in RESRAD

Activity in
1995
uCi

2.2e-07

1.4E+01
8.0E-13
8.4E+00
1.6E+04
1.0E-01

6.0E-06
1.2E+00
1.0E-05
1.9E+01
8.7E-02
3.9E+01

4 1E+01

3.9E+01

3.1E-01
1.0E-05
7.4AE-05
7.5E-01
1.9E+00
5.2E-05
2.00E-04
3.7E-01
7.0E+01
7.8E-01
3.4E-03

4 3E-03

5.0E-06

1.5 = Density of soil {g/mi)

Activity in

1995
(pCH
2.2E-01
1.4E+07
B.OE-07
8 4E+06
1.6E+10
1.0E+05
6.0E+00
1.2E+06
1.0E+01
1.9E+07
9.7E+04
3.9E+07
4 1E+07
3.9E+07
3.1E+05
1.0E+01
7A4E+01
7.5E+05
1.9E+06
5.2E+01
2.0E+02
3.7E+05
T.0E+Q7
7.8E+05
34E+03
4 3E+03
5.0E+00

308.5 = Surface area of burial site (sq m)
1.83 = Thickness of pits (m)

565E+02 = Volume of burial site (cu m)
5.65E+08 = Volume of burial site (cu cm)
8.47E+08 = Mass of soil (g)

Half Life

()
0.684
4322
0.501

38
5730

1.27
0.778

3.01E+05
0.742
527
2.062

30
13.33
12.35

1.28E+09
0.856
2.602
223
1600
5.75
1.01
277
28.12
7.70E+04
7.00E+08
4 ATE+09
0.668

Decay
Factor for
-14 years
1.4E+08
1.0E+00
2.6E+08
1.3E+00
1.0E+00
21E+03
2.BE+05
1.0E+00
4.8E+05
6.3E+00
1.1E+02
1.4E+00
2.1E+00
2.2E+00
1.0E+00
8.4E+04
4.2E+01
 1.5E+00
1.0E+00
5AE+QQ
1.5E+04
3.3E+01
1.4E+00
1.0E+00
1.0E+00
1.0E+00
2.0E+08

Act/Mass of Soil

in 1681

(pCyg)
3.76E-04
1.73E-02
2 43E-07
1.29E-02
1.93E+01
2.45E-01
1.85E-03
1.44E-03
5.63E-03
1.39E-01
1.27E-02
6.40E-02
9.98E-02
1.01E-01
3.64E-04
9.88E-04
364E-08
1.36E-03
2.25E-03
3.32E-07
3.51E-03
1.47E-02
1.15E-01
8.21E-04
4 .06E-08
5.02E-06
1.20E-02



ATTACHMENT 3

ltem 2.a
Radionuclide Content of Burial Site



Activity of Long Lived Radioisotopes as of August 1995 (micro Ci}

otope: H-3 C-14 Na-22 CI-36 K-40 Co-60
Half Life (yr.): 12.35 5730 2.602 3.01E+05 1.28E+09 5.271

Hole No. Date Closed

1 April 1966 0 0 0 0 0 0
2 Feb. 1967 0 0 0 0 0 0
3 QOct. 1967 0 0 0 0 0 0
4 Oct. 1967 0 0 0 0 0 0
5 May 1968 0 0 0 0 0 0
6 Oct. 1968 1] 0 0 0 0 0.000765
7 °  Mar. 1969 0 0 0 0 0 0
8 Aug. 1969 0 0 0 0 0 0
9 Feb. 1970 0 0 0 0 0 0.00106
10 Feb. 1970 0.024 0.1 0 0 0 0.000707
11 Aug. 1970 0.0247 a.1 Y 0 0 0.00755
12 Feb. 1971 0.0508 0.1 0 0 0 0.0806
13 Nov. 1971 0 0.2 -0 0 0 1.11
14 April 1972 0.0672 0.1 0 0 0 0.951
15 Feb. 1973 0.0568 5000 0 0 0 0.262
e 18 April 1974 0.0607 0 0 0 0 0.00367
‘ 17 July 1975 0.0651 10000 0 0 0 0.00144
18 Jan. 1976 0 0 0 0 B 0
19 Jan. 1976 0.0067 0 0 0 0.00231
20 Aug. 1976 0 0 0 0 0
21 Aug. 1976 0.344 0 0 0 247
22 Oct. 1976 0 0 0 0 -0
23 Oct. 1976 0.00349 0 0 0 0.017
24 Feb. 1977 0.00356 0 0.01 0 0.000888
25 Aug. 1977 0.331 0 0 0.0422
26 Dec. 1977 16.5 4] 0 (.008 0.0516
27 May 1978 0 0 0 0 0
28 March 197 0.189 0 0 0 0.0144
29 June 1978 0.383 0 2 0 0.127
30 QOct. 1978 0 0 4] 0 0
31 Jan. 1979 1.58 0 0 0 0.491
32 Nov, 1978  0.000392 0 0 0 . 0702
33 Jan. 1879 0.000396 0 0 0 0.0891
34 Aug. 1979 2.31 0 0 3 2.05
35 Nov. 1979 0.125 0 0 0 0.319
36 Nov. 1979 0 0 0 0 0
37 June 1980 16.8 0 0 0 0.307
38 June 1980 0.0858 0 0 0 0.0044
39 Jan. 1881 0.0137 0 0 Q 8.97
40 Jan. 1981 0.0239 0.000074 0 0.542
Totals by Isotope: 39.03824 16301.28 0.0060074 1.22 18.61869
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Totals by Isotepe:

Sr-90
29.12

OO0 000O

0.00546

0.0546
0.0553
0.224
0.342
0.236
0.0117
0.0603
0.0621

0.0189

OO0 0O

0.0185
0.0658

0

0
0.000666
0
0.00675

0.000673
0.000675

3.3

0

0
0.00307
65.1
0.00070G8
0.0029
63.5711

Sb-125
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OO0 0000000000 CDOoOO0O0LO0O0ODDOODDO0O00OOD0O0D00O0OOO

0.374
0.374

Ba-133
10.74
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0.0028

o
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o
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$.0353
0.60514
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Cs-134
2.062

OO0 00000 C OO0

0.000041
0.000053
0
0.00012
0
0.00005
0

0

0
0.00732
0.00002
0.00262
0.00006
0
5.9E-06
0.0468

0
0.000039
0

0

0.0353
0.0017

0
0.00261
0

0
0.000489
0.097228

Cs-137
30

(= It o I om o}

0.0658
‘ 0
0

0
0.0111
0
0.0114
0.232
0.123
0.119
0.0918
0.063

0
0.0191
0

3.22

0
0.00648
6.6
1.056
0.554

0
0.0415
2.7
.0
1.5

3.51
0.13
13.6
0.195

0

0.882
0.0212
3.3

1.16
39.21238

Activity of Long Lived Radioisotopes as of August 1995 (micro Ci), Continued
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Activity of Long Lived Radioisotopes as of August 1995 (micro Ci), Continued

_ Isotope: Bi-207  Po-208  Pb-210 Ra-226  Ra-228 Th-230
Nalf Life (yr.): 38 2.896 22.3 1600 575 7.7E+04
Hole No.

1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
5 0 0 0 0 0 0
6 0 0 0 0 0 0
7 0 0 0 0 0 0
8 0 0 0 0 0 0
9 0 0 0 0 0 0
10 0 0 4] 0 0 0
1M 0 0 0 0 0 0
12 0 0 0 0 0 0
13 0 0 0 0 0 0
14 0 0 #] 0 0 0
15 0 0 0 0 0 0
16 0 0 0 0.1 0 0
17 0 0 0 0 0 0
- 18 0 0 0 0 0 0
119 0 0 0 0 0 0
} 20 0 0 0 0 0 ) 0
21 0 0 0 0.01 0 0
22 0 0 0 0 0 0
23 0 0 0 0 0 0
24 0 0 0 0.01 0 0
25 0 0 0.743 0.002 0 0.002
26 0 0.000022 0 0.0016 0 0.02
27 0 0 0 0 0 0
28 0 0.000016 0 0.005 0 0.01
29 0 0.000017 0 0.005 0 0.01
30 -0 0 0 0 0 O
31 0 0 0 0.1 0 0.1
32 0 0 0 0.075 0 0.075
33 0 0 0 1.08 0 0.08
34 0 2.4E-06 0 0.16 0 0.16
35 0 0 0 0.08 ] 0.08
36 0 0 0 0 0 0
37 0 0 0 0.17 0 0.16
38 0 0 0 0.08 0 0.08
a9 0 0.000034 0.00127 0.002 0 0.002
40 844 0.000031 0.000637 0.011  0.000052 0.001

-~ Totals by Isctope: 8.44 ©.000122 0744907  1.8916 0.000052 0.78



Activity of Long Lived Radicisotopes as of August 1995 (micro Ci), Continued

[sotope: U-235 U-238 U-Nat. Am-241 Total per
~ alf Life (yr.): 7.0E+08 4.46BE+09 4.468E+09 4322  Hole

’ {micro Ci)

Hole No.
1 0 0 0 0 0
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 0 0 0
5 - 0 0- 0 0 0
6 0 0 0 0 0.066565
7 0 0 0 0 0
8 | 0 0 0 0 0
9 0 0 0 0 0.006852
10 0 0 0 0 0.190407
11 0 0 0 0 0.18755
12 0 0 -0 0 0.4668
13 0 0 -0 0 1.884
14 0 0 0 0 1.467241
15 0 C 0 0 5000.45
16 0 0 0 0 0.31647
17 0 0 0 0 10000.19

18 0 0 0 0 0

i19 0 0 0 0 0.0499
20 0 0 0 0 0
21 0 1 0 1 8.044
22 0 0 0 0 0
23 0 0 0 0 0.03429
24 0 0 0 0.01 7.502468
25 0 0 0.002 0 1012.02
26 0 0 0 0 17.20208
27 0 0 0 0 0
28 0 0 0 0 0.259922
29 0 0 0 0 25.07248
30 0 0 0 0 0
31 0.1 0 4] 0 89.87779
32 0 0 0.075 0.003 4.441065
33 0 0.081 0 0 1.461171
34 0 0 3.18 10.001 49.1963
35 0 0 0.08 0 0.8807
36 0 0 0 0 0
37 0 0.00005 0.16 0.004 128.8057
38 0 0 0.08 0 65.4514
39 0.0045 2.388 0.002 0.009 115.0832
40 0 0 0.0022 331 13.90368

.- Totals by Isctope: 0.1045  3.46905 3.5812 14.337 1654452



ATTACHMENT 4

Item 2.a
Memorandum Regarding Sanitary Sewer Disposal of C-14



Nuclear Regulatory Commission Materials License

September 5, 2007
EDMS Files, CTR 1B-M

MEMORANDUM FOR RECORD - SANITARY SEWER DISPOSAL OF C-14 AT TVA'S
ENVIRONMENTAL RESEARCH CENTER (ERC) IN 2006

What follows is my understanding of the contents of the refrigerator in laboratory F250
which were disposed in 2006.

Prior to 2006, TVA’s most recent research projects at the ERC involving radioisotopes
were a bench-top degradation study of synthesized tear gas components
{chloroacetophenone, chloropicrin, etc.) radiotagged with C-14. Chemical synthesis was
chosen because radiotagged samples of the compounds of interest were not
commercially available. Experiments started with 500 microcuries of C-14 as a
chlorinated hydrocarbon which was reacted under controlied conditions, usually with a
non-radicactive component of the same starting compound. The chemical synthesis
was foltowed by separation on a large-bore gas chromatography system to obtain the
pure radiotagged compound which was then dissolved in water and spiked into various
soil matrices. Degradation tests in the soil usually were foliowed by analysis of C-14 as
carbon dioxide produced from the reaction but may have also included solvent extraction
or water extraction of the soil to determine concentrations of C-14 remaining in the soil.
Absolute concentrations of the starting spike solutions were not known due to the
inefficiencies of chemical synthesis, but they were not required since a ratio of count
rates could be utilized to follow degradation. All were known 1o have contained less than
the starting 500 microcuries due to the inefficiencies of synthesis.

Residuals from the soil studies, spiked soil, chromatography columns, reaction
glassware, sample vials, synthesized spiking compound, etc., were disposed properly as
solid radioactive waste or via sanitary sewer when the researcher left TVA employment.
However, certain items (unopened vials of C-14 starting compounds, synthesized
standards, reaction glassware, and the like) were retained in laboratory F250 should
TVA have desired to continue the soil studies.

During 2006, certain of these C-14 solutions and all remaining experimental samples
remaining in scintiliation vials in the drawer of a single storage refrigerator were
disposed by sanitary sewer. The standards and scintillation vials appeared all to remain
from the degradation tracer studies described above. All cornpounds that were disposed
in the sanitary sewer were liquid phase and readily water soluble (e.q., C-14 standards
in water or samples in biodegradable scintillation cocktail). All other items were
disposed in solid radioactive waste.

Sanitary sewer flows for 2006 are listed below as gallons per month. When compared to
the minimum monthly flow for 2006 of 2.55 E+9 ml and the 3E-4 microcurie/mi limit on

" the monthly average concentration, a maximum of 7.66E+5 microcuries could have been
disposed in any month.



EDMS Files
Page 2
September 5, 2007

Typical degradation experiments were run as batches with 500 microcuries total C-14
content as the starting amount for the chemical synthesis and separation process
described in the first paragraph. No more than four experimental runs could have been
represented as the entire contents of the refrigerator; that is, 2000 microcuries would
represent the absolute maximum quantity of C-14 disposed. Consequently, disposal via
sanitary sewer was well below the monthly limit during 2006. The sanitary sewer
disposal practices described herein; that is, disposal of only water soluble solutions and
biodegradable scintillation cocktails and comparison to monthly limits were consistent
with all practices at ERC in recent years.

Total Sanitary Sewer Flow — Galions — 2006
for TVA's Environmental Research Center

Total Flow in

Moanth Gallons ml/Month
Jan 1,576,230 5.97E+09
Feb 2,627,690 9.95E+09
Mar 964,630 3.65E+09
Apr 1,202,040 4.55E+09
May 1,684,540 6.00E+09
Jun 1,099,840 4.16E+09
Jul 778,320 2.95E+09
Aug 736,580 2.7SE+09
Sep 674,290 2.55E+09
Oct 918,970 3.48E+09
Nov 1,296,980 4,.91E+09
Dec 1,208,400 4.57E+09
Minimum 674,290 2.55E+09

Wlillam.J Rogers
QA Officer

WJR:RAR

cc: _James B. Colagross, WAR 1A-M \
Johnny S. McFall, CTR 25-M
William L. Raines, WAR 1A-M

Reference NRC Materials License 41-25370-01
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Tuesday, October 3, 2000

Floyd Spivey
TVA Environmental Research Center

P.O. Box 1010 Research Reactor
Western Area Radiological Lab
Muscle Shoals, AL 35662-1010

Dear Mr. Spivey:

In compliance with the requirements of 10 CFR 20, Appendix G, Section 1ll, C.1, the attached
signed shipping manifest copies are your notice of receipt and acceptance of the radioactive
waste materials specified on the manifests.

Manifest Number Date Received
2764-T001855 09/29/2000

This is acknowledgement of receipt only. Any manifest discrepancies found during manifest review,
unloading or processing will be listed on page 2 of this letter.

Thank you for your business.

Sincerely,

Shipping and Receiving

cc: Manifest File ..
Shipping and Receiving file
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UNIFORM LOW-LEVEL RADIOACTIVE Rdboactivs P et Lot FORM 841 AND 341 1 Paces e~ o
Raservasion Rd., PO Box 1814 COLLECTOR FORM 542 AND 342A Mome  PAGE(E} : 1888
WASTE MANIFEST Muscia Shoals, AL 35882-1010 : ion ADOIONAL INFORMATION 4 PagEls !
SHIPPING PAPER \ BHIPMENT NUMBER GENERATOR TYPE | 9. CONSIGNEE - Name and Facllly Addraes CONTAST
MA R3-00200 X | iSpecity | Ched Powers
1. EMEROENCY TELEPHONE NUMBER  (fickels Area Covia}
$80.481-0222 I:Gn‘hm"l . TELEPHONE NUMBER TELEPHOHE HUMBER (Include Asss Cxd
Judith H. Jobneon {ncluds Area Code) R%d
ORGANCATION 250-314-8102 0 'B:;i. m’l 365-401-0222
OTS Durstek Attn: Emergency Duty Officer _—
8. CARRIER -- Nawna snd Addrass EPA LD. HUMBER DATE
2. 15 THIS AN “EXCLUBNE USE" BHIPMENTT 3. TOTAL NUMBER OF GT8 Duratek Truck ¥ G40487 TND-AB-218-7870 q/
PACKAGES IDENTIFIED P.0, Box 2830 Tralw #: 296228
YEB ON THIEE MANIFEST 1 1880 Baar Craak Rd BHIPPING DATE
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T RN & o -  Daniel Ludd T e aposel w4 described In wih the g ot 10CFR Pasis 200 10 81, of suivlent stk regutwions.
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¥ "You," provide Maniest Nombay s o . i [y A - /
(% Jodlas P-AF-2a by e m B.Preck . |Pe0
11. U.5. DEPARTMENT OF mmﬂm{:ﬁgﬂfﬂl 12 18 14, 15. 18 18, TOTAL WEBH'I’ 10, DENTFICAK
{inchuding propar shippieg , hazard number, DOT LABEL TRANSPORT PHYSICAL AHD INDMIDUAL PACKAGE ACTMTY VOLUME HUMBER
" wnch any ..ml'...: klocreation "RADIOAC TIVE™ NJEX CHEMICAL FORM RADIONUCLIDES MByg e mCH (Uu?:ww unite) PACKAB?
Radicactive material, axcepted packageRmited quantity of NA Kokl OXIDE Cs-137 ¥ NIWOEDT [iI-1700EDT NA Hrdins; 78
materlal, 7, UN2810 : : ET3
Radioactive malerial, axcepted package-Hmited quantity of WA Bold CXIDE Cs-137  Br80 A.SEBIEDT  WI93GE-03 NA 1M2LBS; 7.5
matarial, T, UNZ910 FT3
Radloactive matarial, excepted package-Rmited quantity of NA Boild DXIDE Ca-137 2010E-02 [ A30CE03 [T 167.2185; 7.8
matarial, 7, UN2840 TS
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material, 7, UN2010
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US ECOLOGY PERMIT NG et W Johnson : A 9- 25006
Print Name Bignahue Dnls-
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September 29, 2000

Shipment_Survey No. RS-00-260 - Radioactive Materlal from
"Tennessee Valley Authority - ERC

Drum No. 1 - Radioactive Material - Solid - from Radioactive Fertilizer Lab
Drum No. 2 - Radioactive Material - Solid - from Radioactive Fertilizer Lab
Drum No. 3 - Radioactive Material - Solid - from Radioactive Fertilizer Lab
Drum No. 4 - Radioactive Material - Solid - from Radioactive Fertilizer Lab
Container No. 5 - Radioactive Material - Liquid - from Hickory Valley Building
Container No. 6 - Radioactive Material - Liquid - from Hickory Valley Building
Container No. 7 - Radioactive Material - Solid - from ERC C-14 Labs
Container No. 8§ - Radioactive Material - Solid - from ERC C-14 Labs

Survey Results:

The smearable contamination on the outside of all containers for this shipment are as
follows:

Beta/Gamma: <16.67 Bq/100 cm squared or <1000 dpm/100 cm squared

Alpha: <.33 Bg/100 cm squared  or <20 dpm/100 cm squared

Contact Dose rates cutside of all containers:

<001 mSv/hr. or <0.1 mrem/hr

Prepared by: R .,QV\

Judith 4. Jidhnson U

Radiation Safety, ERC, TVA
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SuneyNo.:RS- 7 9- 3, 7
Sec o /"’/ﬁ £G£ /%/Af‘:\/!g

Survey Purpose:

Radiolozical Survevyv Data Sheet

Location: 2 A ¢

CC{?‘—C(/}ZQ)’ C?L

T ans

Survey Date:__//-/¢- 9 o

Survey by :

Ze

Nase Rates

Loz

Contamination

A7

Item or
Localion

Beta

Distance | mrad/ir

Gamma
mremv/hr

Total

mren/ir

Direct
cpm

Fransferable
dpn/100 cim?

Inst,
Na.

Remiarks
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Sarm e From jaside
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i
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< /o000
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Se 7-7(3’ i 4 /i‘L
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Lt TEr Sclam ™/ @ 4 =
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30 cm
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T N\;L /

30 cm
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30 cm

(NA =

dpm = disinlegrations per minule; cpni

Reviewed by:

Not Applicahle; ND = Not Dxetectable; GA = General Area Daose-rate; NOQ

= counts per minite; 1D = Ldentification)

—_—

A = Nearest Occupialde Arca; Ct, = Conlact; cm

= centimeler; m = meler; BKG = background




Sperial Report

Tennessee Valley BAuthority
Radipanalytical Laboratory Database System

Sample # 906892

Sample Type SOIL
Sample Description HOLDING TANK @ CATALYZER 4 {MUSC.SHLS) SOIL #1BH

Cecllection Date 11/16/199% 09:00

Sample Volume 168 Grams

Reporting Units microCuries/Gram

Analysis Activity Error MDC
GCamma

TL-208 3.76E-07 6.5E~08 1.17E-07
PB-212 1.56E-06 3.60E-07 3.68E-07
BI-214 5.41E-07 1.81E-07 4 ,52E-07

PB-214 9.14E-07 2.05E-07 3.14E-07



Special Report

Tennessee Valley Authority

Radioanalytical Laboratory Database System

Sample # 906893

Sample Type

Sample Description HOLDING TANK @ CATALYZER 4 (MUSC.SHLS.)

Collection Date
Sample Veolume

Reporting Units

Analysis
Gamma
PB-212
BI-214
PB-214

RA-226€

S0IL

11/16/1999 09:30
170 Grams

microCuries/Gram

Activity

7.25E-07
5.65E-07
&.73E-07

5.65E-07

Error

1.66E-07

1.52E-07

1.%9E-07

1.52E-07

SCIL #ZBH

MDC

2.84E-0Q7
3.80E-07
4.33E-07

3.80E-07



Special Report

Tennessee Valley Authority
Radicanalytical Laboratory Database System

Sample # 906894

Sample Type SOIL
Sample Description HOLDING TAMK @ CATALYZER 4 (MUSC.SHLS.) SOIL #3BH

Collection Date 11/16/1999 10:0C

Sample Volume 16% Grams

Repcrting Units micreoCuries/Gram

Analysis Activity Errcr MDC
Gamma

TL-208 3.65E-07 7.98E-08 1.9E-07
PB~-212 1.02E-06 2.28E-07 3.71E-07
Br-214 8.32E-07 1.83E-07 3.66E-07
PB-214 9.62E-07 1.34E-07 3.13E-07
RA-226 8.32E~-07 1.83E-07 3.66E-07
AC-228 1.42E-06 3.08E-07 6,90E-07

K-40 4.20E-06 8.57E-07 2.49E-06



Special Report

Tennessee Valley Authority
Radicanalytical Laboratory Database System

Sample # 906895

Sample Type SOIL
Sample Description HOLDING TANK @ CATALYZER 4 (MUSC.SHLS.) SOIL #4BH

Collection Date 11/16/1999 10:30

Sample Volume 167 Grams
Reporting Units microCuries/Gram
Bnalysis Activity Error MDC
Gamma
TL-208 4,00E-C7 1.17E-07 2.35E-07
PB-212 9.03E-C7 2.70E-07 3.62E-07
BI-214 1.11E-G6 2.22E-07 4.41E-07

PB-214 . 8.41E-07 2.20E-07 4,42E-07



Special Report

Tennessee Valley Authority
Radicanalytical Laboratory Database System

Sample # 906856

Sample Type SOIL
Sample Description HOLDING TANK @ CATALYZER 4 (MUSC.SHELS.) SOIL #4BHD

Collection Date 11/16/1999 10:30

Sample Volume 16l Grams

Reporting Units microCuries/Gram

Analysis Activity Errcr MDC
Gamma

TL-208 3.35E-07 7.04E-08 1.52E-07
PB-212 8.66E-07 2.34E-07 3.92E-0Q7
BI~-214 8.22E-07 1.46E-07 3.35E-07
PB-214 7.74E-07 1.90E-07 3.91E-07
RA-226 8.29E-07 1.46E-07 3.35E-07

AC-228 1.78E~-06 2.64E-07 3.30E-07



Special Report

Tennessee Valley Authority
Radicanalytical Laboratory Database System

Sample # 9068987

Sample Type SCIL
Sample Description HOLDING TANK B CATALYZER 4 {MUSC.SHLS.} SOIL #6EBH

Collection Date 11/16/19%9 11:00

Sample Velume 164 Grams
Repcrting Units microCuries/Gram

Analysis Activity Error MDC
Gamma
TL-208 5.15E-07 1.13E-07 1.78E-07
PE-212 1.20E-06 2.70E-07 3.27E-07
BI-214 5,74E-07 1.25E-07 3.46E-07
PB-214 &.90E-07 1.69E~-07 3.21E-07

AC-228 1.728-06 3.78E-07 3.75E-07



Special Report

Tennessee Valley Authority
Radiocanalytical Laboratory Database Systenm

Sample ¥ 906898

Sample Type SOIL
Sample Description HOLDING TANK @ CATALYZER 4 (MUSC.SHLS.) SOIL #9BH

Collection bate 11/16/19%9% 13:15

Sample Vclume 172 Grams

Reporting Units microCuries/Gram

Analysis Activity Error MDC
Gamma

TL-2C8 1.98BE-07 7.01E-08 2.01E-07
PB-212 9.40E-07 2.15E-07 4.18E-07
BI-214 8.97E-07 2.02E-07 4 3507
PB-214 1.20E-06 1.98BE-07 4.08E~07
RA-226 8.97E-07 2.02E-07 4,35E-07

K-40 4.38E-06 7.32E-07 1.98E-06



Special Report

Tennessee Valley Authority
Radicanalytical Laboratory Database System

Sample # 906899

Sample Type LIQUID
Sample Description HOLDING TANK & CATALYZER 4 (MUSC.SHLS.) HZ0 #58W

Collection Date 11/16/1983 10:45

Sample Volume 100 miL
Reporting Units microCuries/mL
Analysis Activity Error MDC

Gamma Scan No Activity Detected 1.8 E-07



Special Report

Tennessee Valley Authority 9 of 11
Radicanalytical Laboratory Database System 16 DEC 1998
Sample # 9069C0
Sample Type LIQUID

Sample Description HOLDING TANK @ CATALYZER 4 (MUSC.SHLS.) H20 #5SWD

Collection Date 11/16/1999% 10:45

Sample Volume 100 mL
Repecrting Units microCuries/mL
Analysis Activity Error MDC

Gamma S5can No Activity Detected 1.8 E-Q7



Special Report

Tennessee Valley Authority 10 of 11
Radioanalytical Laboratory Database System 16 DEC 1993
Sample # 906501
Sample Type LIQUID
Sample Description HOLDING TANK @ CATALYZER 4 (MUSC.SHLS.) H20 #7B

Collection Date 11/16/19%9 11:15

Sample Veolume 100 mL
Reporting Units microCuries/mL
Analysis : Activity Error MDC

Gamma Scan No Activity Detected 1.8 E-07



Special Report

Tennessee Valley Authority 11 of 11
Radioanalytical Laboratory Database System 16 DEC 1999
Sample # 906902
Sample Type LIQUID
Sample Description HOLDING TANK @ CATALYZER 4 (MUSC.SHLS.)} H20 #BB

Ccllection Date 11/16/1999 11:20

Sample Volume 100 mL
Reporting Units microCuries/mL
Analysis Activity Error MDC

Gamma Scan Nc Activity Detected 1.8 E-Q7
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item 4
Release Survey for Room F250



irvey No.: RS - ~4 90 ¥k Y D,QSL , . '
irvey Purpose: Pecommissipn w2t Location: ER deqﬁ"?mom £2__5‘o

' Radiological Survey Data Sheet

Survey Date: 8 24 -0b
Survey by: _ Sohm_Yo 9

v Dose Rates

Contamination

Item or
Location

Beta - Gamma

Distance | mrad/hr | mrem/hr

Totat
mrem/hr

Direct
cpm

Transferable
dpm/100cm2

Type

Instrument
Numbers
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RADICACTIVITY COUNTING RECORD SHEET FOR SMEARS

‘Inst. Eff. Bkg LLD
Isotope No. (%} (cpm} {(dpm)

Date Counted: /G AY 157

e 2% 5357 939 Il

LLD = 2.71+4.66*SOR T [bke(CPM)* ctime(min)]

ctime(min) * counting efficiency

Sampling Information

Survey No. 06 - 456

Survey Date 8-15-06

Submitted By : John Young

Analysis C-14

Smear
Number Sampling Location

Total Counter
Counts |Total CPM}{BKG CPM| Net CPM | Efficiency

DPM

1-50 |ERC F250 Room
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Calculated by ﬂ w

Checked by Swz /. Lo pza




284 Cc-14 Beta Analysis By Liquid Scintiliation Counting SMEAR#37

Instrument No, Sample Number
SUMMARY Activity Error LLD  Activity Error LLD
(uCVSample) (uClYSample) (uC/'Sample) {dpm/Sample} (dpm/Sample) ({dpm/Sample)
2.869E-05 2.733E-06 5.045E-06 63.69 6.07 11.20
Standard Informaticn Standard Reference Date/Time
Nuclide Name RO o month day - hour minute
Standard L.D. S s E e R
Nuclide Half-Life (in days) :3:0000
Standard Activity : .
Geometry Description é_(ml_ll_ipc)_rg__ ilter.

Decay Time from std reference date to count date
Decay Factor for std from reference date to count date
Total Activity of standard at count date

Sample Data
year month day hour minute

Sample Collection Date

Sampie Volume

Standard CPM ‘
Counting Efficiency (in decimal form

year month day hour minute:

Date, Time Counted

Length of Count (in Minutes)
instrument Number

Bkg Counts (in CPM}

Sample Number

Sample Description

Sample Counts (in CPM)

No. of days from collecticn to count
Decay Factor, collection to counting

Analysis Results :
. dpm/sample

Activity -~ uClfsample Activity
Error uCi/sample : Errer dpm/sample
LLD i uClfsample LLD dpm/sample

Calcutated By é) / M date & 4700

Reviewed By %/ . &m date f 18-V
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RADIOACTIVITY COUNTING RECORD SHEET FOR SMEARS

_ ‘ Date Counted: [ 7AVG2L
Inst.  Eff. Bkg LLD :
isotope No. (%) (cpm) (dpm) Sampling Information

Yo Y Lz a7 L) Survey No. 06-470
: Survey Date 8-17-06

Submitted By John Young

Analysis C-14

LLD = 2.71+4.66* SORT|bkg(CPM)*ctime(min)] ERC Fz5o Koom

ctime(min) * ceunting efficiency

Smear . Total Counter
Number Sampling Location : Caunts | Total CPM| BKG CPM | Net CPM| Efficiency | DPM
1-5 |smears at refrigerator / counter/ \
sink / cabinets \
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Instrument No.

SUMMARY

Standard Infermation

Sample Data

Analysis Results

C-14 Beta Analysis By Liquid Scintillaticn Counting SMEAR#3
Sample Number

Activity Error LLD Activity Error LLD
{uClfSample) (uClySample) (uC¥Sample) {dpm/Sample) [dpm/Sample) {dpm/Sample)
1.227E-05 2.096E-06 4.987E-06 27.23 4.65_ 11.07

Nuclide Name minute
Standard 1.D. S
Muctide Half-Life (in days) - :3.000
Standard Acfivity e " 1754:40
Geometry Description (i
Decay Time from std reference date to count date
Decay Factor for std-from reference date to count date
Total Activity of standard at count date dpm

year maonth day hour minute

Sample Collection Date
Sample Volume
Standard CPM
Counting Efficiency (in decimal form):;

hour minuie

yea

Date, Time Counted

Length of Count (in Minutes)
Instrument Number

Bkg Counts (in CPM)

Sample Number

Sample Description

Sample Counts {In CPM)

No. of days from collection to count
Decay Factor, collection to counting

Activity Activity dpm/sample
Error Error dpm/sample
LLD LLD dpm/sample

Calcuiated By ﬂ/ ?@M date_ 5 '/‘?%

Reviewed By _ 27, /. Lot date §—/8-04
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RADIOACTIVITY COUNTING RECORD SHEET FOR SMEARS

Date Counted: 7400,

_ Inst.  Eff. Bkg LLD _
Isotope No. {%e) {cpm) (dpm) Sampling Information

L 244 sya %27 4l Survey No. 06-476

Survey Date 8/17/06
Submitted By John Young

Analysis C-14
LLD = 2.71+4.66*SQRT[bkg(CPM)*ctimefmin}] ' ERC F150
ctime(min) * counting efficiency
Smear Total . Counter
Number Sampling Lecation Counts |Totai CPM{BKG CPM| Net CPM| Efficiency | DPM

1-3 [smears /cabinet

Counted by ﬂ// JM Checked by ‘o /.00 .0

Caleulated by & v/ -ct&c—o:ujit_
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RADIOACTIVITY COUNTING RECORD SHEET FOR SMEARS

Inst.  Eff. Bkg LLD
. Isotope No. (%) {cpm) (dpm)

Date Counted: 2 SO,

CEYW  I5Y s %91 12

© %0
$:25%

LLD = 2.71+4.66*SORT[bkg{ CPM)*ctime(min)]

ctime(min) * counting efficiency

Sampling Information
Survey No. 06-490
Survey Date 0(8/24/06
Submitted By : John Young
Analysis : C-14 '
Location : ERC F-250 Room

Smear Totai Counter
Number Sampling Location Counts | Total CPM|BKG CPM| Net CPM{ Efficiency | DPM
1 smear : hood vent area
Mha layy | <LLD | o glesip

Counted by ﬁ/w

Calculated by & ./ w :

Checked by S22 2/ pa




ATTACHMENT 8

item 5
NRC Letter to TVA Releasing Burial Site



WerR ARG UNITED STATES S e T
le, 4’% NUCLEAR REGULATORY COMMISSION o T
' * . .- - REGIONE : .
" % SAM NUNN ATLANTA FEDERAL GENTER /:? ///‘% / - B
¥ 2 B! FORSYTH STREET, SW. SUITE 23785
&
]

ATLANTA, GEORGIA 30303-8931
Fppx¥

April 30, 1999

Tennessee Valley Authority
ATTN: David Sorrelle
Environmental Compliance
Officer at ERC
P. Q. Box 1010
TVA Reservation Road
Muscle Shoals, AL 35662

SUBJECT: RELEASE OF FORMER BURIAL SITE FOR UNRESTRICTED USE

Dear Mr. Sorrelle;

This refers to the dose assessment dated September 4, 1997, submitted by the Tennessee
Valley Authority (TVA) requesting unrestricted release of the inactive low-level radioactive
material burial site located at the TVA-Muscle Shoals, Alabama, reservation. NRC has
completed its review of the dose assessment and other supporting documents. Based on this

review, the NRC considers that no further remediation is required and that the site may be
released for unrestricted use.

If you have any questions concerning this letter, please contact Bryan Parker of my staff by
telephone at (404) 562-4728 or by e-mail at bap@nre.qov.

Smcerely

.7( Ho e

Th mas R Decker, Chlef
Materials/Licensing Inspection Branch 1
Division of Nuclear Materials Safety

License No. 01-06113-03 (retired)
Docket No. 030-03571 (retired)

cc: Bobby Gray, TVA
Tim Harris, NMSS

5/5/%9
pc:  Chuck Gilbert, CEB 4C-M N
- Mark Hastings, ET 11A-K RtLt'vED
Randy Weatherington, CTIR 20Q-M

Ron Williams, CTR 2C-M

MAY 0 5
Bill Raines, WAR 1A-M 05 1399
Wilson McArthur, LP ZR-C : D \

Fd Vvigluiceci, ET 10A-K . SOF(’RE[_U:
Files, FR&S, CEB 1B-M -



ATTACHMENT 9

ltem 6.c
Biothermal Research Facility Survey Data



170 Office Service Warehouse Annex

August 13, 1987

Mr. Earl G. Wright

Service License Reviewer

U.S. Nuclear Regulatory Commission
Region IT

101 Marietta Street, Northwest
Atlanta, Georgia 30323

TERMINATION OF FACILITY SURVEY AT THE BROWNS FERRY NUCLEAR PLANT (BFN)
BIOTHERMAL RESEARCH FACILITY (BRF) - BY-PRODUCT LICENSE NO. 01-16821-02

Dear Mr. Wright:

On July 31, ‘1987, et a meeting with the NRC, Gerald Paulk and

Charles Brooks, BFN Resident Imspectors, and Roy Wedington, Region II
Inspector, TVA committed to a follow-up or confirmation radietion survey
of a laboratory at BEF.

Carbon 14 (C24) had been used in this laboratory under by-product
materials license No. 01-16821-02. There were questions sbout breskdowns
in material receipt, material accountability and control, and facility
closeout. :

The license was amended on January 21, 1986 (reference letter dated
November 21, 1985, from Sherer to Wright), to remove BRF as an approved
location for work. Even though closeout contamination surveys were
conducted on August 30 and September 12, 1985, they were not submitted as
part of the requested license amendment 83 is normally required for
termination of work at a particular location. Copies of the August 30
and September 12, 1985, survey forms are enclosed.

As indicated above follow-up surveys were conducted on July 31 and
August 3, 1987, to confirm the original survey. The results of these
follow-up surveys are alsoc enclosed and show no detectable conteamineation.

The August 30 and September 12, 1985, surveys end follow-up surveys on
July 31 and August 3, 1987, are supplied as documentation of the
requirements in 10 CFR 30.36 for the Jenuary 1986 emendment to license
No., 01-16821-02, terminating work et BRF.
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Mr. Earl G. Wright
August 13, 1987

TERMINATION OF FACILITY SURVEY AT THE BROWNS FERRY NUCLEAR PLANT (BFN)
BIOTHERMAL RESEARCH FACILITY (BRF) - BY-PRODUCT LICENSE NO. 01-16821-02

Other aspects of this license are under review by Lee Franklin, Region II
Pieage call

R. B. Maxwell, Supervisor, Radiation Safety Steff, at (205} 386-2767

NRC Inspector, who visited this facility on August 4, 1987.

regarding this matter.

Sincerely,

George L. Sherer, Manager

Western Area Field Operetions
Division of Services and Field Operations

RBK:CMG -
Enclosures
cc: Files, FO WEST, 170 0S WHA-M
P. P. Carier, BFN
G. Paulk, BFN (Enclosure)
A. W. Sorrell, BFN
G. F. Stone, 215 MPB-M

FOWEST 00022

WESTERN ARE A

FIELD OPERATIONS
AQUATIC BiOLOGY S

SECTICN

Mgl &Y

10 i
i JcRevEN Al

LOWERY

10

TAYLOR, M. —

77/

TO0LE

MALCNE

FILES, 71CE0F




170 Office Service Warehouse Annex

November 21, 1985

Mr. Earl G. Wright

Senior License Reviewer
U.S. Regulatory Commigsion
Region 11

101 Hd?ietta Street, NW
Atlarta, Georgia 30323

Dear Mr. Wright:

Enclosed is an NRC Form 313 for an amendment to by-product materials license
01-16821-02. The present material that is authorized by this license is
carbon 14, which is used in biological studies. We are requesting the present
amendment so we may also possess environmental stream sediment and water that
is contaminated with radicnuclides. Organisms will be removed from this
material for biological study. We would like to begin studies of the sediment
from White Oak Creek, Oak Ridge, Ienneigee, in early 1986.

Qur present work, as authorized by this license, will also continue. In
addition to the enclosed material that is essentially for an addition to this
by-product materials license, we request three other deletions or changes to
the liecense. They are as follows:

1. Condition 10--Delete "Browns Ferry Nuclear Plant, Decatur, Alabama." We
no longer intend to conduect work under this license at Browns Ferry
Nuclear Plant.

2. Condition 12--Delete "Brian J. Armitage" as a user of licensed material.
Mr. Armitage is no longer employed with TVA,

3. In our Qctober 4, 1982, letter concerning the Radiation Survey Program,
pleese change "Air flow in the hood is checked quarterly and before any
use involving carbon 14" to "During periods when radiological work is
being conducted, air flow in the hood is checked gquarterly and before any
use involving carbon 14."

We appreciate your assistance with this amendment. If you have any questions,
please let me know.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

s

RECZIVED ' George L. Sherer
Manager, Western Area Field Operations
NOV 231985 Division of Services and Field Operations
COSIMETRY A FFSITE

0 C
SUPF 'i STAFF
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r' 2l ,1985

‘JHC : MAM
Enclosures

“be (Enclosures):

E. A. Belvin, 401 UBB-C

_B. B, Maxwell, 124 MPR_X

FO WEST Files, 10 EDB-M

FOWEST 0455K

11/27/85=-=RAQ
cc: NUC PR RIMS, LP 4S5 132D-C



RADIDACTIVITY COUNTING RECORD SHEET FOR SMEARS

Date and Time'
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RADIOACTIVITY COUNTING RECORD SHEET FOR SMEARS
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RADIOACTIVITY COUNTING RECORD SHEET FOR SHEARS
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RADIOLOGICAL SURVEY
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RADIDACTIVITY COUNTING RECORD SHEET FOR
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TV A 64 (%965 (OP-WP.5-85)

UNSTED STATES GOVERNMENT . L91 870811 802
Memorandum TENNESSEE VALLEY AUTHORITY
10 . R. B. Maxwell, Supervisor, Radiation Safety Staff, 324B MPB-M )
FROM © W. L. Raines, Supervisor, Laboratory Section, WARL-M
DATE  : August 10, 1987

SUBJECT: LIQUID SCINTILLATION COUNTING RESULTS FOR SMEAR FROM BIOTHERMAL UNIT
LABORATORY AT BROWNS FERRY NUCLEAR PLANT (BFN)

The four smears marked drain pipe and hacksaw from the biothermal
laboratory at BFN which had indicated some activity from the gross
beta counts were counted by liquid scintillation for carbon-14.
These liquid scintillation counts indicated only background activity
with the highest count rate smear producing 0.3 dpm. These results
are attached.

If you have any questions, please call me.

=

W. L. Raines

WLR:TJ
Attachment
-gC:  RIMS, MR 4N 72A-C

az42)

i

=



LIQUID SCINTILLATION RESULTS CARBON-14 SMEARS
Counting Efficiency - 0.96
Background - 38.7 cpm

SAMPLE DPM
1-Drain Pipe LESS THAN BACKGROUND
2-Drain Pipe LESS THAN BACKGROUND
3-Dratn Pipe 0.21
4-Hacksaw 0.31
,

Dz4z)c2)



SMEAR COUNTING DATA SHEET

RS&C Survey No.: RS&C-94-_2¢ g Sheet 2 of 2 Counting System ID: Ludlum 2200 # 534286
Date of Survey: Sept 1, 1994 Date of Chi Square test: Aug 31, 1994
Purpose of survey: Clearance of work area - Efficiency: 6.45 %
NRC License # 01-06113-03, Activity K Background: 31.5 cpm
ROVE Study - Regional Ozone - Vegitation Study Type of radiation: Beta (C-14)
Date Smears Counted: Sept 1, 1994
Gross Gross. Net
Counts Count Count
Smear in Rate Rate Activity
Number Location Of Smears: 2 min, {cpm) (cpm) (dpm)
1 Oven Top & Bottom 45 22.5 -9.0 0
2 Oven Door & Walls 67 33.5 2.0 31
3 Oven Pan & Tray 49 24.5 -7.0 0
4 Oven - Bottles 53 26.5 -5.0 0

Notes:

Counted by%@*ﬂ /‘% //}’éwf-. £ Dateéﬂ ‘7% Reviewed by: / ;‘%M Date: q{ Ve




ATTACHMENT 10

ltems 6.d and 6.f
Survey Data for E&D Building
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Radiological

Survey

Survey Numb?r: RS&C~ T4-240 Location: M a _}{ T e Fapnm 204 Mooy o
31 Org @48
Date: 7 NRC License No.:/)/ -04//3 —O3 /K) Reason for this survey: W 7 ROV E C rpneinal
. i 74 ér [
Dose Rates Cantaminatlon
ITEH
OR Bata Meutron ] Gamma | Tatal Tranefarrable Inerrument Surveyed
LOCATION TiME DIST. mRad/hr | mRam/hr mR/hr {mRem/hr| Direct dpm/ 100 r.‘.m: Type Sertat Na. Remarks By
W jproo) SonTRcT | ~p b @| 2 |Becien \%
C&ﬁ" Am |30 cm r LANCOO ‘#’ €L62?5«$44r;; W .
a P Lo
W.Wz 2/%0 | conTacT L L &p @ﬂ@ /g Ny W&
pard ina ity 0 30 om P 1060 - C281 s
1/1/1¢ _— Yeog
W 2/00 | conract N D % . ﬂ gy/
grv€an £ |} 30 em e i %Z%
1/ /1% _ < 1999
[0:00 CONTACT - e A/p / B e
a A-30 30 cm _— % / Y
7/, (25
IO;oaA” CONTARCT
nyxﬁb ‘ /V’ A}I7 /V fg L te
W@ 106 | 30 cm ] A
€/ %4 _—1_
CONTARET M : The ctee 2 y 1 RBM Wp,ﬂ,’&a«
30 em C7fJDJ—)LmM¢Lqu4ﬂ 4’fi/iﬁh41qﬁ-v7L%;zp.;T?/ﬁﬂﬁﬁﬁhﬁfta%*”‘
4 EMrage £ 2.5 € .
CONFACT v %0”(,2/2 é /
30 em
1 | A /
COMTACT 4]
30 cm

Reviewed by: ﬁﬁMQruﬁH "“\ %

NA = Not Appllcable
GA = General Area

ND = HNat

Detectable

NOA = Neareset Occuplable Area
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December 6, 2000
William Rogers, CTR 1K-M

NUCLEAR REGULATORY COMMISSION LICENSE 41-25370-01
DECOMMISSIONING SURVEY OF ERC LAB T-140

On September 9, 2000, Judy Johnson and I performed the decommissioning survey you
requested for lab T-140. A detailed survey was completed and the smears were sent to the
Western Area Radiological Lab (WARL) for analysis. Eighty five smears were taken and
all were less than the lower level of detection (LLD) for counting equipment except
smear # 72. See attached counting records.

On October 4, 2000, 1 returned and surveyed the area of smear #72. All smears were
below LLD. I also surveyed the storage refrigerator and cooler used to store samples.
These also were below LLD.

These areas are no longer under radiological control and may be used for any purpose you
need.

Please place this information in your file and keep it available for employee or NRC
review.

If you have any guestions or comments please call me at 336-3019.

%’[‘,”-L‘W < éﬁ/

James B. Colagross
Radiation Safety
WAR 1A-M

Attachments

cc (Attachments):
David Sorrelle, CTR 25-M
Files, WAR 1A-M



DECOMMISSIONING INFORMATION 10 CFR 30.35 & 30.36

NRC License No.: #/25370~0/ RWP No(s).: 4//4

Survey No(s).: AS-00Q-320

Location: Resovrce (Gorouvlh a7vecle Shoalc B — Lab T-/90 A ERC

Dates the restricted area was established: frem $5-/2-977 to ra9-J2-20

Radiological materials inveolved in restricted area: mixed fission/activation
products yes v no . If no, list isotope(s):

Type of egquipment, ie. motor(s) etc. worked on in restricted area work:

LanmPle Via /s

What operations were performed in the restricted area:

Sempfle  pra)ysis

Typical contamination (dpmv/100cm’)and radiation {mremtr) levels during the
operation of the restricted area):

2000 DP,”?//OO chr 2 < 0/ Mrem/ﬂ/
. i

What were the radiation levels after the restricted area was removed?
< O f wrea /b

Contamination levels (dpm/100 em®): Transferable Fixed
Alpha: <2 < Fo
Beta/Gamma: < /0o0o < /o0

List the machine(s)' identification number(s) used in the restricted area:

N O e

Were there any spills or releases of radicactive material? (If yes, describe
on a separate/attached sheet of paper). Yas ¥o_V/

repared bY: Oogreres £l thpooe T Date: 7- - COo

7
Reviewed by: W q@i*———-—' Date: { ~% -8
i U
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Radioactivity Counting Record Sheet for Smears

|/ SEPex

Inst. Eff. Bkg. Date and Time Sampling Information
RS oo~ 32 v
g-9 Lidp Date Smears G
14 / Taken TF-00D
a s 221, paid LIt Cpm. 20 Jfﬂ“ Location
] Smears Taken EXL. ¢ { alo T~140O
a wj- MNA ___ eoh 91550 Name Serbes Toinneen
gsek . Address Lo AL (@ — V™
ackgroun — —
Type of Analysis Requested C—l For Phone No. 314~ 2l o 33?‘;.'.__‘
Count Average '
Smear v Lacation alysi Total Total Net  Counte \
Number Sampling Locat Analysis Coun's® {gzs) - C‘;’M - E?E - oPM T E[[Icie;l:y = DPF!
g
BKG . 19 N/A N/A N/A N/2
g '] | Ly ddl | — | Joty | —
( . 1p ,
ﬁ j 0-7 - h—
3 . 19
g 7 ‘ 0.7 — —
o a 12 ]
B 1> 1p L2 N 19 \LJ 2.1
Y a
g
BKG o 1D N/A N/A N/A N/A
g i . /.7 [ | 5T o9y | .8
L - 1
8 2 ' /2 .27 l.o
g . 19 | ]
4] i3 /.32 i 2.1
3 a ! 19
8 Vid . - 29 3.2
c] = 19 [y
ﬂ ! 2 I.‘L, / -09 / 1.0
{o o 19 -
BKG 4 18 WA |-NA | wa | wa
i 2‘{' lg 3—-‘{ {. 11 /.29 'DQI"{ J%.1
£ @
8 15 LS .9 7.5
[ . 1p
g 15 8 .39 4,3
L2 - 1p {
1 b2 fip Lo '—' —
] RNY] —
[ Ia H 1p At i AV
BLE Y E 19 NiA | NA | N/A /A
Councad by: D/M Checked by: ‘75,7//) Q‘M



N uoU T e
Radioactivity Counting Record Sheet for Smears
Inst. Eff. Bkg. Date and Time /1 SEPoo Sampling Informaticn
RS 60 ~-3520 =
g-4 Lo Date Smears
w / # Taken q —ﬁ - Do
co zzf 4 0.0y I I e >4 -~ Location
Smears Taken
a *’ﬂL ced 9-13-0°
Y Name
Use Address
Backpground
Type of Analysis Requested For Phone Ro.
Caunt Avetage '
Srmear i cation .. Total . Total Net | Counter
Number Sampling Locat Analysis Coun’s ™ (E'I'I::s) TeM g};hci; * CPM 7 Efficiency ™ DF?
)
BKG [ o 1P N/A N/A N/A N/A
g Vi 1 LG oo . 49 .0y Y
1" o] P i
g S” 0.2 e p——
i - — 1P
g [7 [ .59 e
3 a ' 1p e
ﬁ éf ' 0-‘? | e ——
(4 = 19
g f2- [ / X \J .
26 ~ 19 L2
g :
BKG o 1P N/A N/A N/A N/ A
g j2 . 2 | 1.4 09 | .o09/4 | §.
2l . ) Lo
g Ay : (& .39 42
12 « 1P | |
B (3 /.32 A9 .
23 = ’ 19 21
g [ .l L 4T <
24 - 19 =
g 2 2.3 WV — —
AN . 19
BKG . 19 na o |owa | wa | wa
g 1/ [Nl Ll — | o814 | ——
26 g - 1p ' [
0.9 | — —
21 2 19
g G 0.9 | —— —
3 a 19 J I
g 7 e | | — -
/l-q o lg | ,
35 g 15 12 e A/ . 39 Y 4,3
44
3KG - 19 va | A | owa 174

AN/ i
Counted by: _/,(//'JM Checked by: w27, /P Q\/D/JQ



Radioactivity Counting Record Sheet for Smears

Inst. Eff. Bkg. Date and Time __ /(5&Po? Sampling Information
RS oo -320 T
g~ LLD Date Smears |
1§ Taken 9-4-o0

Co 27 ,/ 0.0989 [I%em  goder Locatior

Smears Taken

. 2 _egd G180 Name

Use Address

Type of Analvsis Requested - giskgmund Phone RNo.
BKG - w | wa [ wa | owa | s
4 g 2 & 19 2.6 | L1Y 1.4 | o.09%8 | 1v.8
32 g i ip £7 2.56 5.7
23 g 23 19 23 I] {16 1.7
¢ ﬁ 2 1p L } — —
S g 7 1p 22 — —
BKG f, 19 N/A | N/A N/A N/A
S g " qp el LA 1 — | poofay [ —
3 i 3 10 0.3 | R S
33 — 19 L — ——
326 g 10 19 fio - — —
wo i /D 19 /.0 v — e
BKG : 19 na s | owa | e
» 2 12 19 (2 | {dY | .06 o-a"??? 0.%
g fi 7 1p o7 ] — —
“ i 17 19 L2 l 0,56 5.7
e _i (2= |49 L4 2 1# i‘ <06 A
US 7 1p 24 — N —
e ‘ 12 WA | WA | NA | N/A

AR )
Counted by: ﬂ/%ﬂglﬂ— Checked by: W_/j_&,,m
. Vsl

/



Radicactivity Counting Record Sheet for Smears

e Pl

Inst. Eff. Bkg. Date and Time j/5£?~}’9¢-5 Sampling Information
RS to- 320 T
f-4 LL'D Date Smears
5. 5 12 /a 0935 .14 e e
s 7 — -J cpr 2o Jfﬁv Location
. ‘LQ?ZLP ﬂ/é# G -19-00 Smears Taken
Name
Use Address
Background
Type of Analysis Requested For Phone HNo.
Caunt Average : ’
Smear Sampling Location alysis Total ime Tatal Net =~ Counte !
Number pling : Analy Coun’a™ (El:insj = CPM ~ BCI;S = CPM 7 El’[icien:y - DH
g
BKG . 19 N/A N/A N/A N/&
g 5 /.8 | 1.1 .26 | p.oq% .
e a 1P . 1 5.8
g o b — —_
£ . 19 l]
g g 0.9 — —
42 a 1p
B JO ' I.O i —
Y41 p 19 -
g 0.% — —_
ISe a £ 1p
if
BKG pu 19 N/A H/A N/A N/A
g jo : {.0 I — 0939 | ——
“ - 1p 0.092
g i ' \ .
<2 £ Ll 1p Y | | .26 ! EWA
f i) /. — R
v53 x 2 10 e
- 8 0.8 — —
s — 1p ==L
a
7 -
BKG . 19 N/A -N/A N/A N/A
o g af 19 -2 L0 | .9 p.093F | %7
a
4 O. l — ——
1 a 19 2
g £ 0.8 —_ p——
3 o 19 ’
‘ g ) o | | — I —
< {0
i 19 17 7
0O q 13 g k3 N4 16 v {6
3G ey . 17 WA | wa | WA | /A
Counced by: WW Checked by: 27 . /‘lp_ﬂ\m



Radicactivity Counting Record Sheet for Smears

Inst. Lff. Bke. Date and Time //3&P¢0 Sampling Information
RS Ho~Z20 T
g-i LD Date Smears
1Y / Taken 4—- Z - Jo
C. 0 223 l 0.095Y (.7 20 c[fw Location
. ’2?5%__ 7 Gt g-00 Smears Taken
Name
Use Address
Background
Type of Analysis Requested For Phone No.
Count Average '
Smear R \ . Tatal Total Net Cou
Number Sampling Location Attt Gouns® T -y = RS+ CPM. ¥ Eificieney = D7
etk 4.48-0°
Y
BKG - 1p N/A( N/A N/A N/A
g (2. 12 L7 eeden| 0959 0.3
('af a 19 1 .58 ’9 2
g 25 : ' 1.2% ]
g 12 /. 2 03 | 0.3
> po 1P
g 1) ‘ {4 L
(P a 19
B [ k= AT \J/ .3
P = 1P _ o
BKG . 19 nva | wa | wa | e
J| 2 : 2.1 fi0 | .23 0358 .7
e, 1o il 17 1 2 [ 1.82 55
7 e e |
g ]2~ Jo L0032 .2
(51 \'-e——.______,.n, A 1P 2
e g 13 19 (2 ] o /3 [+
a
o B 13 A / WE LY
a
BKG A 12 Na |na | owa |
) 5o g . . , 72 . (8.1
oy @g‘:,gao - = ﬁjﬁ 1p =2 3 fJ'7 L7 095F
p 37 2.7 [ 53 [ 26.%
72 2 : 1 &
ﬂ ’L} !' ({ » 23 ;I“f
2> a 19 |
' g 27 2.7 | 153 1 16.0
Q(F o i ]‘B j | .
39 s 2% 1y 2 E 17 o
BXG "y . 19 N/A WA | /A /A
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Radioactivity Counmting Record Sheet for Smears

pey oFL

Inst. EEf. Bkg. Date and Time /}Ji?903 Sampling Information
RS po-320 T
g-3 LD Date Smears ‘
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Cp 22300968 117 g0 dpr Location
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BKG - 1 va | wa | owa | e
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1 g Iy g L& | E: Y.<
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% g 23 1p 2.2 NV 1-/2 v l-5
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a g i3 1 [-2 | 1.417 P12 .0’9!2 [y
22 i J 1p L4 i : L #2 11 4.5
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i o ——
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! — 17
BKG : 19 WAL a | A /A

VAN,
Counted by: WM __ Checked by: _ZA A (o
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ENVIRONMENTAL RESEARCH GROUP LAB T-140

R5-00-320

Wall

-—\-0? od

Gy

&

Zé) & ED @/

Shelves CS_D D 7

=

- Gif;;oodlﬂﬁk é}fi)

55
4o

Counter

@

@
-

D

Wall

Drawers th)

f:@—ﬁ,%

L |os c‘_,_eﬂ"\
Floor Floor
6 Ao GiY @D
2e)

@/,?ﬂ

ST
L2 a
&1/ (_’5.«4 Alnet O

CD Counter

®

@@

ove Box

L COED

BF

Y

(2=

—

———

&)

Wall

€Y
@ [TEY-AY (j)
Shelves

=

Shelves (1)

W

@= Disc Smear Location




Survey No. - RS- 0O _Sﬁc\b

Location;

Radiological Survey Data Slieet
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ERC - THE FARM C-14 LAB (TEAR GAS STUDY)
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