Department of Energy

Oak Ridge Operations Office
P O Box 2001
Oak Ridge, Tennessee 37331

September 30, 1996

Mr. Michael Toquer

U. S. Nuclear Regulatory Commission

Division of Fuels Cycles, Safety, and Safeguards
Office of Nuclear Matenals MS-T8A33
Washington, D C. 20555

Dear Mr. Toquer:

ADDITIONAL SCOPE FOR THE TRANSURANIC WASTE PRIVITIZATION PROJECT
IN OAK RIDGE, TENNESSEE

The purpose of this letter is to provide you and your staff with further information on the additional
scope for the Trensuranic (TRU) Waste Privitization Project not oniginally included in the proposal.
As discussed with you on September 25, 1996, we h ¢ included a draft map of the proposed
treatment site, a summary of the TRU isotope content for all sludges, and a draft revised Statement
of Work, which now includes the TRU solids.

The Department of Energy, under new Environmental Management leadership, has developed a plan
to treat all waste streams in the next decade. The most safe and efficient solution to treat all the
TRU solid waste in Oak Ridge is to include this scope in the existing Invitation for Bid. I hope this
provides some of the imtial information necessary at this time. | would like to travel to Washington
and visit you and your management staff at the earliest convience to further discuss the details of
this project.

If you have any questions or comments, please call me at (423) 241-3498.

Sincerely,
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Gary L. Rm{:r Program Manager
TRU Waste Program | /
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SECTION B - SUPPLIES OR SERVICES AND PRICES/COSTS

B-1. ORO B0l Items Being Acquired (APR 1984)

The Contractor shall furnish all personnel, facilities, equipment, material,
supplies, and services (except as may be expressly set forth in this contract as
furnishec by the Government) and otherwise do all things necessary for, or incident
to, the performance and providing the following items of work:

Item 1 -- Removal, Treatment, Containerization, and Disposal
Certification of Remote Handled Transuranic Sludge and characterization. re-
paggaging, and disposal certification of RH and CH solids at the Uak Ridge National
Laboratory.

Item 2 -- Reports in accordance with "Reporting Requirements Checklist"
Form DOE F 1332.1 and the clause entitled "Uniform Reporting System.®

B-Z. ORO B60 Price (Alternate 2) (MAY 1990)

In consideration of the performance under this contract. the Contractor :hall
be paid the consideration identified below; which consideration shall constitute
complete payment for all services and materials furnished and accepted pursuant 19
the statement ot work and reporting requirements checklist

Extended
Fixed ang Fix nit Price Amounts: Unit Cost Cost
. Licensing and Permitting
a@. RCRA Part B (as necessary)
D. NRC license

$
$
c. CAA Permt (as necessary) $
$
$

d. NPDES (as necessary)
Total Phase I
2. Phase 11, Design, Construction. and
Operational Testing $
3. Pnase 111, Removal and Treztment Operations
(Volume of Untreated Waste)
a. Sludge
- Guaranteed minimum of 700 Cubic Meters $
- For Any Additional Quantities $ /m3
b. RH Solids
- Guaranteed minimum of 150 Cubic Meters §
" any additional quantities $ /m3
CH Solids
Guaranteed minimum of 907 cubic meters $
For any additional quantities $ /m3
Supernate
Guaranteed minimum of___ cubic meters
- For any additional quantities $ /m3
Phase IV Decontamination and Decommissioning

i

LI o TN B T & S
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]

Total Contract
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PROPOSED ALTERNATE DELIVER SCHEDULE
(See clause F.1 Time of Deliver)

i Fix nit Pri nts: Unit Cost
= ase 1. Licensing and permitting

a.

b.

C.

d.
Total Phase |
2. Phase 11, Design., Construction,
and Operational Testing
Phase 111, Removal and Treatment Operations
(Volume of Untreated Waste)
a. Sludge
- Guaranteed minimum of 700 cubic meters
For any additional guantities $ /m*
RH Solids
Guaranteed minimum of 150 cubic meters
For any additiona] quantities § /mt
CH Solids
- Guaranteed minimum of 907 cubic meters
- For any additiona) quantities § /m
d Supernate
- Guaranteed minimum of cubic meters
- For any additiona] gquantities § /m?
Phase IV Decontamingtion and Decommissioning

Total Contract

(5 T & 2
“n L o i hoad o el Al e

The amount shown above for Phase 11 will not be reimbursed as a separcie line item
under this contract but will be recovered as part of the per cubic meter price shown
for Phase I11. The amount for Phase 1] is stated above to assure that adequate
funds are available to allow the contractor to proceed with Phase 11 effort.

Total funds not to exceed $20M for Phase 1 are obligated herewith and are available
for payment. The Contractor will not proceed to subsequent phases until DOE has
given @ notice to proceed and has modified this clause indicating that adequate
funds are available to pey for performance of the next phase.

The contractor will be held accountahle for determining the final waste volume of
the treated 700 M of sludge. A penalty of § per M will be assessed against
the contractor for fingl volumes that exceed this quantity.
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SECTION C - DESCRIPTION/SPECIFICATIONS/WORK STATEMENT

C-1. ORO CO1 Statement Of Work (APR 1984)
TREATMENT OF TRANSURANIC WASTE AT THE OAK RIDGE NATIONAL LAB™"*TORY
TABLE OF CONTENTS
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1. INTRODUCTION

This statement of work (SOW) defines the scope of actions for the disposal
certification of:

8 a minimum of 700 m® transuranic sludges and m of low-level
11quid supernate located in the Melton Valley Storage Tanks
2. a minimum of 150 m* of Remote Handled (RH) Transuranic Solids to be

delivered to the contractors treatment facility

3. a minimum of 900 m* of Contact Handled (CH) Transuranic Solids to be
delivered to the contractors treatment facility

The treatment process shall treat the waste to meet Resource Conservation and
Recovery Act (RCRA) land disposal restrictions (LDRs) and the U.S. Department of

Ener%'s (DOE) Waste Isolation Pilot Plant (WIPP) waste acceptance criteria' (WAC) or
the DOE Nevada Test Site (NTS) WAC‘.

DOE intends to lease to the contractor the Melton Valley tanks (MVSTs) and an
adjacent ares for construction of the treatment facility. The DOE will provide the
contractor control over the Melton Valley storage tanks and treatment area during
the construction, removal, treatment, and decontamination and decommission. The DOE
has des1?nated an area for the construction of the treatment facility. This area
wes the jocation of the now cancelled Waste Handling Pilot Plan (WHPP). The area
was characterized and investigated as part of the proposed WHPP, thus minimizing the
siting cost for the treatment unit®. The DOE will provide existing plant utilities
(electrical and potable water) to the boundary of the designated treatment area for
tie-in by the contractor. A description of the existing utilities currently located
gt the treatment area and the cost for the utilities are provided in the Reading
Room reference documents. In addition, access to the tanks and designated treatment
area from Tennessee State Highway 95 will be provided. The roadway from Highway 95
will be mocified to accommodate forty-foot trailers having & gross weight of up to
80.000 pounds. Security at the Highway 95 access will be the responsibility of the
contractor. The tanks, treatment area, and access road will be separated by fence
from the ORNL reservation to allow independent access by the contractor.

The contractor will be responsible for making all emergency response arrangements as
required by permits or 1icenses and coordinating with ORNL any emergency situation
which may affect the contractor or ORNL personnel.

The contractor will be responsible for obtaining all regulatory permits and licenses
required to construct and operate the treatment facility. The contractor will be
responsible for interfacing with the final disposal site personnel to ensure
certification of the final waste form. The contractor will be responsible for
obtaining certified disposal containers and loading these contairers into an

approved shipping container (i.e.. TruPact 11, 72B Cask, etc.) and onto the
transport vehicle.

If the disposal site is the WIPP, DOE will assume responsibility of the certified
final waste once loaded onto the transport vehicle. 1f the disposal site 1s Nevada
or any other site selected by the contractor, the contractor will be responsible for
the transportation and associated cost and the disposal cost. DOE will assume
responsibility of the final waste upon signing the receipt paperwork at the disposal
site,
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The maximum number of available shipments to WIPP beginning October 1. 2002 is 10 RH
shipments per week containing an RH cask. Beginning
CH shipments to WIPP will be available.

A. MVST Sludges and Supernate

There 15 a?proximately 700 cubic meters (m') of TRU waste sludge contained in the
Tow-1evel 11quid waste system at ORNL. The sludge 1s contained in eight stainless-
stee] tanks loca.ed in two below grade concrete vaults at Melton Valley. There are
four tanks in each vault. Each tank is 60 feet long and 12 feet in diameter and
contains a8 variety of p1g1ng entering the tank from the top and internal piping
running parallel to the bottom of the tank. Detajled vault. valve, and piping
diagrams are provided in the engineering drawings’. Two separate ventilation systems
have been installed by DOE to provide a negative pressure within each of the eight
tanks and vaults. This ventilation system minimizes the potential for release of
radionuclides from the tanks. Each system has a pre-filter and HEPA for particulate
removal. The ventilation ducting is above the vault system and manufactured of 304-
L stainless steel. The contractor will be responsible for the routine inspection
and replacement of the ventilation system filters. No modifications shall be made
to the vault, tanks, piping. and ventilation system without agprova1 by the DOE. If
a modification is requested, the coniractor shall submit to the government 3 written
description of the proposed vault, tank. or ventilation system modification for
review and approval. The government may request additionzl information, approve, or
deny the request within 30 calendar days. If additional information is requested
the government will approve or deny within 30 calendar days after receipt. If the
proposed modification is denied by the government, resciution will be achieved under
its Section 52 233-1 Disputes. If the proposed modifications are acceptable, the
government, will inform the contractor in writing. Detailed drgwwngs and
operational procedures are provided in the engineering drawings

The typical Melton Valley waste sludge profile contains a bottom layer of waste

s1udgesapprox1mate1y 4 feet deep with depth ranges from 19 inches to about 68
inches”.

The waste sludge is classified as TRU because 1t is contaminated with alpha emitting
radionuclides with an atomic number greater than 92 and half-l1ives greater than 20
years in concentrations greater than 100 nanocuries per gram.

The TRU waste sludge has a dose rate greater than 200 mrem/hr at the waste container
surface requiring 1t to be remote-handled (RH). The waste sludge dose rate ranges
are expected to be 1.082.8 R/n per 250 mL sample for the wet waste sludge and #50
R/h per gram (subsample) for the dry sludge. However, the waste sludge is not
expected to be homogeneous and may contain higher dose rates within specific areas
of a tank. The curie content totals approximately 135,000 Ci, with the TRU species
expected to be present only 1n the waste sludge. The most current and best
available characterization data report is provided, but the data may not be totally
representative of all the waste sludge in the tanks®

The waste sludge is in the alkaline regime with pH ranges of approximately 12 to
13.5. The waste sludge contains some heavy metals 1isted under RCRA as hazardous,
including cadmium, chromium, lead, and mercury. however, a toxicity characteristic
leaching procedure (TCLP) has not been performed on the sludge®. Neither the sludge
or the supernate contain RCRA "listed" hazardous waste. Since the MVSTs are part of
the ORNL Tow-level wastewater system, they are presently excluded from RCRA
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permitting under the ORNL Permit by Rule application’.

An aqueous top layer of supernate covers the waste sludge in each tank. The typica)
tank contains a supernate layer of approximately 6.5 feet deep. The supernate dose
rate ranges are expected to be from 0.1 - 0.5 R/h per 250 nL sample®. Based on the
most recent analysis, the supernate does not meet the definition of a transuranic
waste and 1s considered to be low-level waste. The pH of the supernate ranges from
approximately 7.0 to 13.1 and contains heavy metals in the low-parts per million
range®. As with the waste sludge, the supernates are heterogenous and the most

current characterization data may not be totally representative of the supernate in
the eight tanks.

Gamma-radiation readings in the pipe tunnel ra;ge from 75 mR/hr to 5 R/hr and smear
samples indicated beta readings ranged from 4 to 400,000 mR. A1l smear sampies
read less than 20 dpm for alpha. These levels are based on the most currgnt
readings and may not reflect ex1st1ng radiation levels in the pipe tunnel®. Limited
radiation surveys in tarks W-23, W-25, W-30, ard W-31 vaults have been performed and
show gamma-radiation readings at the top of the vault shield plug at approximately
100 mR/hr and approximately 2 R/hr at the top of the tank®.

B. RH and CH TRU >0l1ids

The contractor will remove the RH and CH TRU solids from their current containers.
characterize, treat to meet the LDR's and the WIPP or NTS WAC. The contractor has
the option of sorting the solids and removing the material which causes the waste to
meet the definition of RCRA hazardous. This material can De treated to meet the
LDR's separately from other non-RCRA solids. The contractor will then repackage into
DOT approved containers. In addition to meeting the LDR's and WIPP or NTS WAC. the
contractor will be required to reduce the volume of the solids by at least 50
percent through consolidation, repackaging, compaction, or other method chosen by
the contractor. The DOE will be responsible for removal of the RH casks and CH
drums/boxes from their existing storage areas and delivery to the contractors
treatment facility. DOE will deliver to the contractrs facility (specify
rate) of RH casks, CH drums, and CH boxes. The contractor has the
option of constructing a separate processing facility for the solids or a combined
process for both the sludge and solids. The solids processing facility is to be in
the same leased area &s the sludge treatment facility

Presently, the DOE has approximately 150 m* of retrievable RH TRU solids in
containers within concrete casks. The solid waste is a heterogeneous mixture
primarily consisting of glass, plastic. tubing. filters. pumps. protective clothing,
metal cans/drums. glove boxes, cloth and other miscellaneous items such as wood.
carbon, cloth wipes, and sample bottles. Other items associated with glove box
operations. laboratory operations, hot cell clean-up operations, equipment repair
and maintenance, sources, and radiochemical processing for isotope separation and
purification are expected to be present’. The RH solids have not been adequately
characterized for chemical and radiological constituents to determine if they are
hazardous or non-hazardous and transuranic or low level.

The RH solids are stored in cylindrical concrete casks, 55-gallon stainless steel
drums, and one box. There are three types of casks (Type 3, 4, and 5) used to store
RH solids, each with varying wall thickness for radiation shielding. Tng outer
dimensions of all three casks are 7.5 feet high by 4.5 feet in diameter’
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Dose rates on the exterior of the conta1ner§ are expected to range from 1 to 3500
mrem per hour but higher readings may exist’. DOE expects that some of the RH solids
may now be CH due to the storage period of the short-lived gamma and neutron-
emitting radioisotopes. Radioisotopes that have been identified in the RH solids are
Plutonium-239, Plutonium-240, Americium-241, Californium-252. Curium-244. Uranium-
233, and unidentified radioisotopes. Fission products such as Rubidium-106.
Strontium-90, Antimony-125, Eurgpium-154. Europium-155, Cesium-134, and Cesium-137
are also expected to be present.
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The DOE expects the RH solids may contain small amounts of hazardous material such
as mercury (primarily from 1ight bulbs. thermometers and other lab waste, lead
(primarily as shielding) and oil/solvents (1.e., cleaning rags).

Presently, the DOE nas approximately 907 m® of retrievable CH TRU solids at ORNL
stored in 55-gallon drums (3,434) and Type 15 boxes (59)¥. The CH solids are a
heterogeneous mixture containing a mixture of paper/cloth debris, glass debris,
metal debris, plastic, rubber, electronic equipment, unknown 1iquids, and unknown
solids. Other 1tems associated with glove box operations, laboratory operations, hot
cell c1ean-u? operations, equipment repair and maintenance. sources, and
radiochemical processing for i1sotope separation and purification are expected to be
present”. As with the RH solids, the CH solids wastes have not been characterized
for chemical and radiological constituents to determine if they are hazardous or
non-hazardous and transuranic or low-level.

There are approximately of drums identified by the Waste Evaluation and
Assay Facility (WEAF) as containing T1iquids. of which, ( with 1iquids)
contain material which may make the waste meet the RCRA detinition of hazardous®.
The potential hazardous material was identified using generator records or real time
radiographic analysis. The material identified which may make the waste RCRA
hazardous are lead, mercury, compressed gas cylinders, and aerosol cans®.

Radioisotopes that have been identified in the CH solids are Actinium-227,
Americium-241, Americium-243, Berkelium-249, Californium-249, Californium-252.
Curium-240, Curium-242, Curium-244, Curium-245, Curium-248, Cobalt-60. Cesium-137.
Einsteinium-254, lodine-131, Iron-59. Neptunium-237, Nickel-63. Plutonium-238.
Plutonium-239, Plutonium-240, Plutonium-241, Plutonium-242, Protactinium-231.
Promethium-147, Radium-223. Rubidium-106, Strontium-90, Technetium-99. Thorium-230.
Thorium-232, Uranium-232, Uranium-233, Uranium-234, Uranium-235. Uranium-236.
Uranium-238. Yttrium-90. and Zinc-65°

The applicable laws, codes. and regulations that may be associated with this project
include. but are not Timited to. National Fire Protection Association (NFPA).
Superfund Amendments and Reauthorization Act (SARA), Toxic Substance Control Act
(TSCA). Resource Conservation and Recovery Act (RCRA), Clean Water Act (CWA). Clean
Air Act (CAA), Occupational Safety and Health Act (OSHA), Federal Hazardous
Meterials Transportation Act (FHMTA), and Nuclear Regulatory Commission (NRC). At a
minimum, the DOE anticipates the contractor will have to obtain permits and/or
1icenses from the Tennessee Department of Environment and Conservation (TDEC). the
Environmental Protection Agency (EPA), and Nuclear Regulatory Commission (NRC).
Tne closure and decommissioning and decontamination plans submitted to the
regulatory agencies by the contractor for licenses and/or permits shall include the
removal from the site all equipment and structures . ected b{ the contractor. Upon
compietion of the project, the contractor will perform the closure and
decommissioning and decontamination and removal from the site al) treatment
equipment as specified in their 1icense and/or permit.

The contractor is responsible for secondary waste disposal. additional laboratory
analyses, and radiological monitoring. The ORNL has a program for providing these

services for a fee and can be contacted to determine the available services and
associated costs.
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2. DESCRIPTION OF SERVICES
A description of services to be provided consist of the following three phases.

Phase 1 - The contractor shall obtain all applicable state and federal permits and
Ticenses required to remove the waste sludge from the MVSTs, construct the treatment
facility(s) for the sludge and solids, and treat the waste. If required by the
regulatory agency(ies), the DOE will co-sign the license and/or permit applications.
The contractor shall inform the DOE if waste sludge samples are needed for
characterization or testing. under this phase. The DOE will provide up to 5 gallons
of the waste sludge to the contractor for characterization or testing.

The contractor will be responsible for all interfacing with the WIPP or NTS during
this phase, including but not limited to documentation, quality assurance plans,
audits, characterization, and final waste form certification to ensure the waste
meets the disposal facility WAC.

Phase 11 - This phase is considered the site preparation, construction, and pre-
operational portion of the project. During this phase. the contractor shall:

$ Sign lease agreement for transfer of MVSTs and treatment facility area
from DOE to the contractor.

$ Complete final design of the treatment facility.

$ Mobilize to the site.

4 Provide a1l materials. labor. and additional utilities for site
preparation and construction of the treatment facility.

$ Meet a1l applicable local, state, and federal codes and standards.

$ Perform sludge sampling. pre-operationz] system testing. or other
operational demonstration as required by applicable permits or licenses.

$ Continue interface with the WIPP or NTS for final waste form
certification.

Phase 111 - This phase is considered the treatment portion of the project. During
this phase the contractor shall:

s Perform pre-treatment sampling and characterization of the sludge. as
needed.

$ Measure volume of waste sludge and supernate in each of the eight
Melton Valley storage tanks to develop a baseline volume.

$ Remove the sludge from each of the eight Melton Valley storage tanks.

$ Continue routine preventative maintenance and operation of all
government furnished property in accordance with current procedures .

s Transfer the waste from the storage tanks to the contractors treatment
uniit.

$ Continue interface with WIPP or NTS to ensure final waste
certification,

s Treat the waste to meet the RCRA LDR's and WIPP or NTS WAC (current
revisions).

s Procure WAC-approved containers.

$ Containerize and obtain final waste form certification from WIPP or
NTS.

$ Perform closure per the RCRA permit of a1l the contractors equipment

and material or government equipment and material contaminated by the contractor
during the treatment process except the existing tanks and ventilation system.

$ Remove, treat, and dispose the supernate from each of the 8 tanks.

$ Dispose all secondary waste generated during the project.

3 Remove a1l waste sludge or other contaminated material that may have




DRAFT

spilled during the project

Contractor shall be responsible for clean-up and complete remediation of any
impacted media.
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$ Remove 11 waste sludge removal and treatment equipment including
structures erected by the contractor and 811 other contractor materials and
equipment associated with the project from the site.

If the contractor has to leave the treatment area and enter ORNL, the DOE will
perform radiological screening on the contractor’'s personnel, r.aterial, and
equ1ﬁment that will be entering. The DOE will also monitor the radiation dose rates
at the boundary of the treatment area. Unless specifically included in the

contractors NRC Ticense. the dose rate at the contractor area boundaries shall not
exceed those specific 1n 10 CFR 835.

Additional information not specifically referenced in this SOW is 1isted in Appendix
C and can be reviewed at the DOE reading room.

3. SCHEDULE

The contractor shall follow the schedule in Clause F.1 Time of Delivery. This
schedule allows the DOE to comply with the Oak Ridge Federal Facility Compliance

Agreement (FFCA)/Consent Order (CO)*. A copy of the FFCA/CO is available in the DOE
Reading Room

4. DELIVERABLES

The contractor shall submit to DOE two hard copies of each deliverable and one 3.5-
inch, computer diskette containing the deliverable in the MicroSoft™ word program.
The deliverables marked with an “*" are for DOE's information only, no DOE approval
will be given.

Pnase 1 Schedule
Permitting plan* As updated
Project management plan* As updated
Copies of permit and license As specified in permitting plan
applications and related
correspondence*
Preliminary design report* As specified 1n management plan
Copies of issued permits and Upon issuance
licenses*
Phase 11 Schedule
Final design report* As complete
Systems operational testing As complete
report*
Final safety analysis report* As complete
Readiness to operate report* As complete

ES&H plan* As complete
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Phase 111 Schedule
Waste sludge and supernate volumes As determined for each tank
Waste form certification No later than June 30, 2001
RCRA closure certification* As required in RCRA permit
D&D certification* No greater than 4 years after

completion of treatment

5. REFERENCES

1. Waste Isolation Pilot Plant (WIPP) Waste Acceptance Criteria, January 1996
DOE/WIPP-069 Revision 5 Draft C. (Reading Room Document Number 2.1)

. Nevada Test Site Defense Waste Acceptance Criteria, Certification. and

Transfer Requirements, NCO-325 (Rev. 1) June 1992, USDOE. (Reading Room Document
Number 10.1)

3. Waste Handling Pilot Plant and Melton Valley Storage Tank Site Information.
(keading Room Document Number 8.1)

4 ORNL Ligquid Low-Level Waste System Information for the Melton Valley Storage
Tanks and Associated Piping. (Reading Room Document Number (3.1)

5. Melton Valiey Ventilation System Drawings (Reading Room Document Number 8.1)
and Operations Procedures. (Reading Room Document Number 7.2)

6. M. B. Sears, et al., "Sampling and Analysis of Radiocactive Liquid Wastes and
Sludges 1n the Melton Valley and Lvipdrator Facility Storage Tanks at ORNL."
ORNL/TM-11652. September 1991. (Reading Room Document Numbers 4.1 and 11.1)

7. Resource Conservation and Recovery Act Permit by Rule Application, ORNL/M-
5033, March 1991 (Reading Room Document Number 20.6)

8. Radiological Survey of at the Meiton Valley Tanks Pipe Tunnel. (Reading Room
Document Number 24.0)

9. Feasibility Study for Processing ORNL Transuranic Waste in Existing and
Modi1fied Facilities, ORNL/M-4692 Volumes I-V September 15, 1995 (Reading Room
Document Number 1.1)

10.  ORNL TRU Waste Summary Report, October 1996 (Reading Room Document Number __ )

11. State of Tennessee, Department of Environment and Conservation, Division of
So11d Waste Management, Commissioner's Order, Case 95-0514, September 26, 1995,
(Reading Room Document Numbers 20.1 and 20.2) and Federal Facility Agreement for the
Oak Ridge Reservation, January 1, 1992 (Reading Room Document Number 20.3)
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APPENDIX
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APPENDIX B
DEFINITIONS

Characterization: All measurements that must be made on a waste material, waste
treatment product or process treatment intermediate to insure that it meets
transportation, treatment. and final waste certification. Examples of tests
include, but are not limited to, under characterization are: radioactive materials
assay, chemical characterization for elemental composition, oxidative or reductive

potential, reactivity, leachability, and physical characterization such as hardness.
bulk density. and particle size.

Decommissioning: The actions taken, as required by permits, licenses, and
regulations, to reduce the potential health and safety impacts of contaminated

facilities and includes activities to remove radiocactive materials or to demolish
the facilities.

Decontamination: The removal of radiocactive contamination from all facilities and
equipment by washing, heating, chemical or electrochemical action, mechanical

cleaning. or other techniques as required to meet license, permit. or regulatory
release criteria.

Environmental, Safety and Health Plan: Written document that describes all

procedures to be followed to ensure the health and safety of project personnel and
visitors.

Hazardous Waste: Those wastes that are designated hazardous by EPA regulations.

Low-Level Waste (LLW): Waste that contains radiocactivity and is not classified as
high-level waste, transuranic waste, or spent fuel or 1le(2) byproduct material.
Test specimens of fissionable material irradiated only for research and development.
and not for the production of power or plutonium, may be classified as low-level
waste provided the concentration of transuranic is less than one hundred nCi/g of
waste.

Mixed Waste: Waste containing both radiocactive and hazardous components as defined
by the Atomic Energy Act and the Resource Conservation and Recovery Act.

nCi/g: For waste product destined for WIPP, this term refers to the total curies
per gram of TRU

material of the waste. Nano (n) stands for 1 B 10°.
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Package: The packaa1ng. with 1ts radioactive contents, as presented for transport
(10 CFR 71.4. 49 CFR 173.403).

Packaging: The assembly of components necessary to ensure compliance with packaging
requirements of 49 CFR Subpart 1. It may consist of one or more receptacles.
absorbent materials, spacing structures., thermal insulation, radiation shielding,
and devices for cooling or absorbing mechanical shock. The conveyance, tie-down

system, and auxiliary equipment may sometimes be designated as part of the packaging
(10 CFR 71.4, 49 CFR 173.403).

Pricing Quantity: The approximately 700 m* of waste described in Sampling and
Analysis of Liquid Waste and Sludge in the Meiton Valley and Evaporator Facility
Storage Tanks at ORNL (ORNL/TM-11652. September 1990).

Primary Waste Treatment Product: That product which 1s produced from the

contractors treatment of TRU waste that is the key high volume generated during
processing.

Readiness to Operate Report: Written document describing the results of the
engineering evaluation and system operation testing.

Remote Handled Transuranic Waste: Packaged waste whose externz] dose rate exceeds
200 mrem per hour

Safety Analysis Report: Written document that details the safety review performed
on the treatment system and the results of the review.

Secondary Waste: Wastes which are generated as a result of waste removal or
treatment, maintenance operations. equipment changeout that may be contaminated but
do not contain bulk quantities of the treated waste product. This includes

additional aqueous 11quid that may be generated during the removal or treatment
process.

Systems Operational (S0) Testing: Testing conducted of the entire treatment system,
including a1l characterization, pretreatment segregation and sizing, and a1l
treat?ent system components to include the final product analysis and waste product
certification.

Transuranic Mixed Waste (TRUMW): Waste containing & mixture of radioactive and
hazardous constituents as defined in the Atomic Energy Act and the Resource
Conservation and Recovery Act respectively, with alpha-emitting transuranium
radionuclides with half-lives greater than 20 years and concentrations greater than
or equal to 100 nCi/g of waste at the time of assay.

Transuranium Radionuclide (TRU): Any radionuclide having an atomic number greater
than 92 and a half 1ife greater than 20 years.

Waste Container: Any receptacle (1.e. ., drums, boxes, bins) used to contain
radioactive waste.
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APPENDIX C
ADDITIONAL READING ROOM CONTENTS

The documents listed below are for informational purposes only and
cannot be considered current or accurate.

$ waste Isolation Pilot Plant (WIPP) No migration Variance Petition®.
$ Waste Isolation Pilot Plant RCRA Part B Permit Application’.

$ R.N. Ceo, et al.. "Physical Characterization of Radioactive Siudges in
Selected Melton Valley and Evaporator Facility Storage Tanks," ORNL/TM-11653,
October 1990 (Reading Room Document Number 4.2}

< J.W. Autrey, et al., "Sampling and Analysis of the Inactive Waste Storage

Iag§s Contents at ORNL," ORNL/ER-13. September 1990 (Reading Room Document Number

$ Results of the 1995 Characterization of Gunite and Associated Tanks at Oak

Ridge National Laboratory," ORNL/ER/Sub/87/99053.79, February 1996 (Reading Room
Document Number 4 .4)

$ Cost to vendor for electrical, water, sewer, process water treatment,
ambulance service, fire service (Reading Room Document Number 9.1)

$ M. B. Sears, et al., "Sampling and Analysis of Inactive Radioactive Waste Tanks

W-17. W18, WC-11 through WC-15 at ORNL," ORNL/TM-13017, December 1995 (Reading Room
Document Number 4.5)

$ DOE Order Number 232.1, "Occurrence Reporting and Processing of Operations
Information,” October 1995 (Reading Room Document Number 16.1)

$ "Phase IcSafety Analysis Report Update Program Hazard Screening,” ORNL/M-5034,
August 1995 (Reading Room Document Number 17.1)

$ Melton Valley Nuclear Criticality Information for Tanks W-21, W-22, W-23, W-
24, W-25, W-26, W-27, W-28, W-29, W-30. and W-31, ORNL/M-5038 and ORNL/M-5036
(Reading Room Document Numbers 17.2 and 17.3)

$ Excavation/Penetration Permit Procedures, ORNL/M-5049 (Reading Room Document
Number 18.1)

$ ORNL NPDES Permit, February 1986 (Reading Room Document Number 19.1)

$ J.R. Devore, et al.. "Technology Study of Gunite Tank Siudge Mobilization at
Oak Riage National Laboratory. Oak Rigge, Tennessee," ORNL/ER-286, Decemher 1994
(Reading Room Document Number 14.1)

$ ORNL's Position Paper on the Regulatory Status of the Liquid Low Level Waste
System, June 20, 1994 (Reading Room Document Number 20.8)

$ Characterization of Hydrofracture Grouts for Radionucliide Migration ORNL/TM-
8798 (Reading Room Document Number 22.3)

$ Rheology of Sludge-Slurry Grouts. ORNL/TM-7497 (Reading Room Document Number
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Number 3.2)

H Computer Simulation of Mobilization and Mixing of Kaolin with Submerged Liquid
Jets in 25,000-Gallon Horizontal Cylindrical Tanks Pacific Northwest
Laboratory/Battelle #PNL-10503, Marcl 1995. (Reading Room Document Number 3.3)

§ Modeling and Analysis of ORNL Horizontal Storage Tank Mobilization and Mixing
Pacg;icaNo;thwest Laboratory/ Battelle #PNL-9961, June 1994, (Reading Room Document
Number 3.4

$ Fluid Dynamic Studies for a Simulated Melton Valley Storage Tank Slurry
ORNL/TM-12781, July 1994. (Reading Room Document Number 3.5)

$ Computer Modeling of ORNL Storage Tank Sludge Mobilization and Mixing Pacific
:orthwegtegaboratory/Battel1e #PNL-8855, September 1993. (Reading Room Document
umber 3.

$ Fluid Dynamic Demonstrations for Waste Retrieval and Treatment ORNL/TM-12660.
February 1994. (Reading Room Document Number 3.7)

$ Sluicing Operations at Gunite Waste Storage Tanks ORNL/NFW-84/42, September
1984, (Reading Room Document Number 4.7)

§ Oak Ridge Wational Laboratory Waste Area Grouping 1 Gunite and Associated
Tanks Operable Unit Treatability Study Work Plan, QOak Ridge., Tennessee ORNL/M-5100,
January 1995, (Reading Room Document Number 4.8)

$ Gunite and Associated Tenks Operable Unit Baseline Report and Treatability
Study Work Plan, Oak Ridge National Laboratory. Oak Ridge, Tennessee ORNL/M-5105.
October 1995. (Reading Room Document Number 4.9)

$ Technology Study of Gunite Tank Sludge Mobilization at Oak Ridge National
Laboratory, Oak Ridge. Tennessee ORNL/ER-286, December 1994 (Reading Room
Document Number 4.10)

H Treatment Requirements for Decontamination of ORNL Low-Level Liquid Waste
ORNL/TM-11799, October 1981. (Reading Room Document Number 15.2)

$ Prioritization Ranking of Probability and Consequence of Leaks from Active
Liquid Low-Level Waste Tank Systems at the Oak Ridge National Laboratory, Oak Ridge,
Tennessee ORNL/M-5104, April 3. 1992. (Reading Room Document Number 15.3)

$ The Emergency Avoidance Solidification Campaign of Liquid Low-Leve] Waste at
Oak Rwdgg gat1ona7 Laboratory ORNL/TM-11536, January 1992. (Reading Room Document
Number 20.9)

$ Evaluation and Testing of Metering Pumps for High-Level Nuclear Waste Slurries
Pacvf1czgogthwest Laboratory/Battelle #PNL-5851, June 1986. (Reading Room Document
Number 22.9)

$ Evaluation and Ranking of the Tank Focus Area Solid Liguid Senaration Needs
(U) ORNL/M-5102, August 17. 1995, (Reading Room Doc.ment Number 2,.1)

$ L1quid and Gaseous Waste Operations Department Anuual Operating Report CY 1995
ORNL/TM-13164, March 1996. (Reading Room Document Number 26 1)

$ Waste Sludge Resuspension and Transfer Development Program ORNL/TM-71,
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-2  ORO C20 Reports (APR 1986)

Reports shall be prepared and submitted in accordance w
requirements delincated below and the clause entitled "

1th the reporting
Uniform Reporting System. *

DOE f 1332.1 U.S. DEFARTMENT OF ENERGYFORM APPROVED
(11-84) REPORTING REQUIREMENTS CHECKLISToms no. 1900-1401
1. PROGRAM/PROJECT TITLE 2. IDENTIFICATION N'IMBER 'T
R moval, Trestment, Containerization, and Disposal DE- 1B05-950R22516
Certification of Transuranic Waste
3. PARTICIPANT KAME AND ADDRESS
6. PLAWNING AND REPORTING REQUIREMENTS
A. General Management
Frequency (E. Financial Incentives f requency
[ ) Statement of Income and Expense
| [ ) Management .lan
[ ) Status Report [ ] Balance Sheet
[ ] Summary Repor [ ) Cash Flow statement
[ ] Statement of Changes in Financial Po.i%ion
[ ] Loan Drawcown Report
B. Schedule/Labor/Cost [ ) Operating Budget
[ ] Supplementary Informetion
[ ) Filestone Schedule/Plan
[ ] Lawor Plun
{ ) Facilities Capital Cost of Money Factors F. Techni.al
Computation
[) Cor ract Facilities Capital and “ost of [ ] Notice of Energy RD&D Project
i ey (Required w *h any of the following)
[} Cos. Plan
[ ] Milestone Schedu'e/Status
[ ] Labor Management Report [ ] Techrical Progress Report
[ ] Cost Management Report
[ ) Draft fr . oview
[ ] Final “- Approval
C. Exception Reports
[ ) Conference Record [ ] Topical Report
[ Final T.:5nical Report
[ ] kot Line Report |
i [ ] Draft for Review
D. Performance Measurement ! [ ) Final for Approval
[ ] Management Control System Description [ ] Softwere
[ ] WBS Dictionary [ ] Other (Specity)
[ ] Index
[ ] Element Definition
[ ] Cost Performance Reports
[ ) Format 1 - wBS
[ ] Formet 2 - Function
‘ [ ] Format 3 - Baseline
5. FREQUENCY COCcS
A - As Reguired M - Monthly S - Semi-Annually
C - Change tr Contractual Ao-eement 0 - Lace After Award X - With Proposal/Bid/Application or with Significant Changes
] Zinz) (end of effort) L - Quarterly Y Yearly or L e L
|6. SPe_IAL INSTRUCTIONS (ATTA.H T'S)
X Peport Distribution | ist/Addressees [ ] Analysis Thresholds
[ ] Reporting Elements [ ) Work Breakdown Structure
[l

i [ ] Due Dates

Other
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PREPARED BY (SIGNATURE AND DATE)

REVIEWED BY (SIGNATURE AND DATE)
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REPORT DISTRIBUTION LIST/ADDRESSEES

A. U.S. Department of Energy
Dak Ridge rations Office
ATTN. Gary Riner
P.0. Box 2001
Oak Ridge, Tennessee 37831-875[ ]

B. U.S. Department of Energy
Oak R1dge Operations Offi
ATTN obert E. French
P.0. Box 2001
Oak Ridge, Tennessee 7?7531-B758

C. U.S Department of Energy
Office of Scientific and
Tecnnical Information (0STI)
ATTN: Chief, Distribution Branch
P.0. Box 62
Oak Ridge, Tennessee 37831

0. U.S. Depertment of tnergy
Oak Ridge Operations Office
ATTN: Patent Counsel
P.0. Box 2001
Oak Ridge, Tennessee 37831-8751

* Contractor: Required reports .hould be addressed
specifically to the attention of the
Contracting Officer’'s Representative
(COR) and Contract Speciglist assigned
by the Contracting
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Radionuclide Inventory for the Oak Ridge Transuranic Sludge Wastes

- : Comcentraian  Volume  Activity  HalfLife Specific Activity Redionuctide

Storage Tanks Rsdionudhides (Cim") {m"} (il (years) Cvg) Mass(g)
O Hydrofracture Facility (€ SR W0usy w238 FI6E-01 2 J0E+01 ) 65K10] 8 6AF 401 | 74E+01 9 A6E 01 . 3
Pu 239 222601 230Fs01 SIIEWDD  244F+04 6 14E-02 § 326401 n
Am 241 3SIE0] 2306001 BIJE.00  458E02 3 24F+00 2 SIE+00 '
Total TRV T20E100 2 WEG! 2 VTEVOT NA NA 8 66E+ 01
5 SR JJ4E N3 230K 515602 1 23E+01 9 72+03 5 10E-06
14 10SE02 2 IEW]  702E 01 § 7IE 0} 4 46E100 1 STE-01
Co-60 S ORE+00 23001 1 16E+02  S27E+00 1 133 103601
Se-90 750E02 2 30E01 §ISEM 2 BIELDE 1A1E+D2 1 24E+02
Cs 137 J4DEO1  230E401  SS2E102  3.00EM01 8§ 70E401 6 34E+00
Fn-152 2 726400 2 30E+D1 626401 1.24E 401 1.90F +02 1 29E-01
Fu-154 JI7E W00 230E101  499EH0) 1 60E 101 | 4SE+02 3 44F-01
Fn-158 16401 2 30F+01  R3ITENO0 1 $1E+00 1276+ 6 SOF 03
Tha2 250E.02 2305101 S75E-0) L I9E410 1L11E-07 5 19F 106 '
12 JOIE 1 230661 6 97F00 1 62E+405 947F. 01 73165102 o
Cm-244" $2SEH00 T I0EH01  121E02 1 $1E01 8 09E 40} ) 4915100 3
CF25? 7595400 2 3I0E01  S96E:01 2.65E400 $3SE402 VO] 2
Towal Neom TRU RO02E102 230E101 1 84E+D4 NA NA 5 IOE+ 06
Total inventory 503E102_230E101 1 85E+04 NA NA S 19E+06 »
Page 1 of § TRUOSEDGE ¥ z
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Radionuclide Inventory for the Oak Ridge Transuranic Sludge Wastes

Concentration  Volume  Activity  Malf-Life Specific Activity Radionuchide
e Storage i anks Radionuchudes 7(('Vm’) (m') [ iyears) (Cvg) Mass (g}
Gunite and Associated Tanks (OR-Wa96) Pu-238" 200002 ).65E302  311EM00 B 64E+D] } 74Ev00 1.90F -G}
Pu-219 1 SBED1 1 6SEN2 261F 101 2 44E+ & 14E-02 4 26F+02
Pu 240 1 74E02 1 65E+02 2 38F 100 6.24E+03 2 39E-01 1 20E+61
Am-241° 21001 1 6SE+02  34ATEMNI 4 58E402 3 24E+00 1 07E*01
Pu-242" 165603 165SE+02 273601 3 T9E4DS 3 90E-03 7 0CE+01]
Pu-244 127505 16SE2 17 <02 7 60E207 1 93E-05 6.235'32_
Tots! TRU d07E0! 165EvD2 6.73END! NA NA { i4E0 03
13 1 25E-03 1 65K+02 207E-01 1.23E+01 9 72E401 2.13E-05
Cool* $63E02 165E+02 1 10E+O} S 27E+00 1 13E+03 9 7003
Se-90 SQUER! 1 65EI02  991EH0] 2 RIED] 141E+02 7.03E1+01
Cs-134° 304102 1 65E102 S DIEYWOD 2.07E+00 1 29E+0) 3 00F 0}
Cs- 137 393E101 J6SEO2 6 50E+N0Y 3 00E 101 8 70 +01 TATEDI
Fu-152° LI0E-01 1 65E102 g2+ 1 24+ § QOFE+02 9 S3E-02
Eu 154" 744F-02 1 65E+02 123E101] 1 60E+01 1 4SE+Q2 R A9E-02
En-1535 632602 165E+02 1 CGSEVO) 1.81E100 1.27E+403 8.23E-03
Th 232 6BOE-04 16SEX0Z ) 12E-01 1 39E+10 tVIE-O7 1 D1E06
U2 4 30F-02 165E+02 T1IEO0 1 62E+05 3 47E-03 7.51E*02
11-234 103E01 1 65E102 176101 2 48E1 05 6.17E-03 2.76F03
1-215 7R9E-94 1658102 1 3IEO! 71IE+08 2 14E-06 6 11E:04
1-216 $ISE-0S 1 65E+02  R6SE-O3 2.39E+07 6.34E-05 137E+02
1J-238 327602 165E+02 SAIEL00 4 SIE09 3 33E-07 1.61E107
Pu-241 652F-04 165E302  LORE-O! 1 33E+01 1 12E402 9 63E-04
Cm-244" 5 78603 1.65E102 956E401 | RIE+OI § 09E+0! 1 18E+00
Cf-252" 452604 16SEIN2  TA4RE 02 265E200 5 35E+02 1 40E-04
Total Non-TRU 100L+02 165E+02 166E104 NA NA 1. 73E+07
Teitol ventory 10IEVO2 1635E+02 167EYD4 NA NA 1 73E207
Page 2 of § TRUSLDGE xly
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Radionuclide Inventory for the Oak Ridge Transuranic Sludge Wastes

Concentration  Volume  Activity  Half Life  Specific Activity Radisnuchde

[0 Storage Tanks Radionuclides ((.?Uvn') _ (m’) {Cy) {years) {Cig) Mass (g)

Melion Vailey Storage Tanks (OR-WO98) Pu-218 7601 4436102 1 20E-02 R 64F 01 | 74E+01 6 YOE +OF

Pu-239 1 6IE.01 443F+02 722E00 2 44E 404 6 14E-02 1IBE 03

Pu-240 | 19E-02 4 43E402 S27E100 6 24EV03 2 39E-01 2 21E+01

Am-241" 430E-01 443E102 1 90E+02 4 58E+402 3 247400 S BEE+01

Cm-243" 137E01 A4IE:02 1 49ED2 3 20E+01 4601408 1 25E+00

Total TRU T20E00 443402 5 37EA02 NA NA 1 27E+03

Cc-14 146E-02 441E:02 647E+00 $.73E403 4 46E+00 1 4SE100

Co-60 241E+00 4435102 1 D7EO3 5.27E400 L13EvD 9 45E-01

Sr-90 1 09E+02 4 43E402 4 RIEIO4 2 81E+01 141E 402 JA2E4M

Cs 134 9IF-02 44IE+02 4 13E:0] 2.07E400 1.29E+03 3 20E-02

Cs-137 | ISE+01 4 43F:02 7 75E103 3 OOE+01 g 70E+01 g 91E+0]

Fu-152 931E00 443E:02 ALZEIO3 1 24E401 1 90E+02 2 17E+0!

Fu-154 SOIEION aavii02 223E+03 1 60E101 1456402 | S4E+N1

Fu-15%" 1 JAE+00  443F102  SO4EV02 181E+00 | 275403 467E-01

Th 232 | 46E-03 A4EI02  64TEOL 1396410 1 HE07 S BIE 06

1-232 SS2E-02 443402 2 4SED] 7 17E+01 2.15E+01 | 14E100

1211 9 7SE-02 A443EY2 4 32E00 1 62E+03 9 47E-03 4 SHE+03

U234 1 16E-03  443E+02  S.14E-01 2 48E+05S 6 17E-03 BI3E+O!

1235 6TIE-05 4E02 297802 TASEOR 2.14E.06 1 39E 104

1-236 J96F 05 A43F102 1 75E-02 239E+67 6 34E-05 2 TTE+02

1238 34E-03 4 43FE02 4BE+00 451E409 313IEC? 2. 44E06

Cm 294 2R1E100  443E4102 1 24F 401 L 81E401 8 D9F+01 [ S4E00

Total Non TRU/ T48Ev02 4 43EV02 6 S4EL 04 NA NA 1036407

L Total Inventory 140K+ 02 443E+02 660E+4 NA NA FOIE 07
Page 3 of 5 1RUISEDGE s
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Radionuciide inventory for the Oak Ridge Transuranic Sludge Wastes

Concentration  Volume  activity  Half-Life Specific Activity Radionuclide
. Storage Tanks Hadionuclides {Cum’) fm") y (years) (Cirg) Mass (g)
Evaporator Storage Facility (OR-W097)  Pu-238 FASE01 9S0E+01 423EM01 £ 6AE 101 1 74E+01 2 43E+00
Pu-219 | STE-01 950E+01 149400 2 446104 6 14E-02 2 43E302
Pu-240 LI3ES1 950E:01 ! O7E+0I 6.24E+03 2.39E-0) 4 496401
Am-241 916E.02 950E:01 B 70E00 4 SRE02 3 24E+00 2 69E+00
Pu-242 9ISENS 9SOE+G] BESE-HY 3 TOEIOS 31.907.-0) 2.28E 400
Total TRU B07E01 9SOFE+G1 7 66E+01 NA NA JOSEAD
C-14 104502 950E+01 9 88E-01 5.73E403 4 46E+00 2.22E 01
Co-60 J82E100 9SOEW0] 36IF+02  S27EN00 1136403 312{E-0
Sr-90 203161 9SOE+0l  193E+03  2BIE:0] 1415402 1 376401
Tc 99 64903 9S0E0L  617E01  2.14E105 1 69E-02 3 6SE+D]
Cs 13 273E-01 9.50E+01 2 59E«01 2 076100 | 29E+03 201E02
Cs 137 | j4E10L 9 SOEA01  1LRE1O3  300ENDI £.70E+01 1 246101
Ew-152 360F-01 9SOE:0] 3 42E:0! 1.24E+01 1 90E+02 | 80E-01
Pu154 | S1E01 9 50E+H1 1 T2E+03 1 60E+D1 | ASE 102 § 198401
Fu-155 304E-01 9SOEVQ1 3 74E10) | RIE+00 | 276403 2 95E-02
Th-232 1 26E-03 950E+01 1 20E-01 139E 10 1L 11E-07 1 ORE+06
1233 487E-01 9SOEiD]  46IEIC] 1 62E405 9 47E-03 4 R9E+03
1234 1 10F-03 950E+D)  10SE-01 2 48E+05 6.17E-03 1.69E 01
11235 208K 04 950E+0l 1 9BE-0)  T.I3E08 2.14E-06 9 256103
11216 J6RE 04 950E01  2S5SE-02  239E407 6.34E 05 4 02E+02
1238 1S7E-02 9SOEI01 1 49E+00 4 SIE409 3.31F 07 4 47F 206
Pu-241 | IELO0 O SOE+D)  172E+02 1 33IF401 1 12E+02 1 SAE+00
Cm 244 169E401  9.50E+01  161E403 1 81E+0) R O9E+01 1 98¢ 101
Total Non-TRU 7IOEIDI 9S0E+0! 7O2EV03 NA NA S STE 06
Totel invensory T4EL0] 9SOE10] 7 ICEYO3 N4 NA 5 STEV06
Page 4 of § TRUSLDGH xls
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Radionuclide Inventory for the Oak Ridge Transuranic Sludge Wastes
Concentration Volume  Activity  Half-Life Specific Activity Radionuclide

) Storage Tanks Hadionuchdes (f “Vm’) (lu’) (i {ycars} (Cig) Mass (g)
ALL TANKS Pu-238 2S1E01 7266462 1B2E+02 8 GAE+01 1 74401 1 OSE+0)
Pu-239 163E01 726E402 118E102  244E+04 6.14F-02 | 93E +03

Pu-240 J60E.02 7 26E102 1 89E+0) 624E+03 239801 7 90E +01

Am-241 11IE01 726402 242E+02 A SBEN2 3 24E+00 74741

Pu-242 I8RE-04 7266402 282E 01 3 79E+05 3 QUE-63 723E+0)

Cm-243 206E01 726E+02 1498102 3 20F 401 4 60F +0! 3256100

Pu-244 1 66F-05 726E+02 ) 20E-02 7 60E+07 1 93E-05 623E+02

- N ' Totai g‘nu‘ 0 79£.61 7266402 7.01E+02 NA NA 2.79E+07
?(‘f ¥ 0 13 1S6F 04 7126402 2 5RE-01 1 236401 9 72E+03 2 66F-05

' g C-14 {12602 726E+02 816E100 § 736403 4 46E+00 1 $3E400

2, b4 foU { Co-6D 214E100  726E+02 156403 5 276400 1I3EA0) ] IRE 00

Sr-00 LOTE-02  726E+02  776E104 2 81E401 LALE+02 S SOE4N2

49 Tec 99 R49E-04 726E+02  617E01 2. 14E+05 1 69F-02 3 65E+01

% |0 v\__g - Cs 134 Q95E-02 726E102 723E+01 2 07E+400 | 29E+03 S €902
e - Cs- 137 2 19E+01 726E+02 159E+04 3 00K+ 01 £ 70R+01 | BIE402

Eu152 SBAEI00 7261402 &24F03 } 24E401 ] SOE+02 223401

A Fu-154 SS2EON  726F162 401E103 1 60E+0! | 4SE+D2 277401

—- &S %1 © Fu-15% B9SE-01 726E102 6S0E+02 { BIF+00 { 27F+03 512601
‘ Th-232 200E 03 726§402 1ASE+D0 1 910 1 AIE-07 1 31407
U232 117602 7266102 245E:01 7176001 2 \SE+0! 1 14F 400

10233 JAJE-01  726E402 104E+02 1 62E+05 9 47E-03 1.09F +04

‘%‘—06 n b U-234 243E-02 726E402 177401 2 43E+05 6.17E-03 2 866103
e 11235 J4RE-01  726E+02 | BOE-O1 7.13E+08 2 HE-06 B 43E+04

y 11-236 712E-08 726E+02 5 17E-02 2 19E107 6.34E-05 R I5E02

U238 LISE-02 7268102 B3RE+e0 4 SIE09 1 33E-07 2 SIE407

Pu-241 237601 726E402 1.72E+02 1336401 1 12E+02 1 S4E+00

Cm-244 4226400 7268102 307E+03 1 81E101 8 09E+01 1 79E+01

Cf-252 B21F-02 726E+02 596E+0I 265E+00 § 35E+02 1 1E-O1

Total Non-TRU 143E+02 7.26E+02 1OTEHDS NA N4 845407

Total Inventory” [.E9E62 7.26E+02 1.08E+05 NA NA JA4EOT

s For the dionuclides nated shove, the Ci/m’ value provided was not published in the deaft Rew 3 of the Oak Ridge TWRIR (dated 6/14:96) because of the presence of "< values inthe
mencured datn  In those caves above, this upper Fimat valae was coneervatively ass.ed to be the actusl concemrution of the radionuciide

b Asreported in the draft TWEIR Rey 1 submittal from Oak Ridge, the total mass of the shudge is spproximately 1E+06 kg Therefore, based on the toisl radionuctive inventory shown, the
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