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ABSTRACT 

This report summarizes the methods that are currently employed and those that 
can be used to verify compliance with low-level radioactive waste (LLW) disposal 
facility waste acceptance criteria (WAC). This report presents the applicable 
regulations representing the Federal, State, and site-specific criteria for accepting LLW. 
Typical LLW generators are summarized, along with descriptions of their waste streams 
and final waste forms. General procedures and methods used by the LLW generators 
to verify compliance with the disposal facility WAC are presented. The report was 
written to provide an understanding of how a regulator could verify compliance with a 
LLW disposal facility’s WAC. 

A comprehensive study of the methodology used to verify waste generator 
compliance with the disposal facility WAC is presented in this report. The study 
involved compiling the relevant regulations to define the WAC, reviewing regulatory 
agency inspection programs, and summarizing waste verification technology and 
equipment. The results of the study indicate that waste generators conduct verification 
programs that include packaging, classification, characterization, and stabilization 
elements. The current LLW disposal facilities perform waste verification steps on 
incoming shipments. A model inspection and verification program, which includes an 
emphasis on the generator’s waste application documentation of their waste verification 
program, is recommended. The disposal facility verification procedures primarily 
involve the use of portable radiological survey instrumentation. The actual verification 
of generator compliance to the LLW disposal facility WAC is performed through a 
combination of incoming shipment checks and generator site audits. 
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EXECUTIVE SUMMARY 

This report summarizes the methods for verifying LLW generator compliance to LLW 
disposal facility WAC, applicable regulatory requirements, and available instrumentation. This 
report reviews and provides recommendations on the: 

0 

0 

0 

Procedures used at the existing LLW facilities for compliance verification 

LLW generator compliance programs 

Instruments and technologies used or available for verification. 

The purpose of this report is to create a reference to enable a regulator or disposal site 
operator to develop a strategy to veri@ generator compliance with disposal facility WAC. This 
report provides a summary of verification methods used by existing LLW disposal facilities. The 
report also presents recommendations for verifying LLW generator compliance with LLW 
disposal facility WAC. 

Regulatory requirements for LLW disposal involve four main areas of compliance; they are: 

0 

0 

0 

Waste classification 

Waste characterization 

Waste form requirements 

Packaging and shipping requirements. 

Each existing LLW disposal facility has specific radioactive material license conditions that 
incorporate any additional State regulatory requirements. Many of the requirements are primarily 
based upon U.S. Nuclear Regulatory Commission and U.S. Environmental Protection Agency 
standards. For example, the South Carolina Department of Health and Environmental Control 
has imposed certain site-specific requirements at the Barnwell facility that are waste form specific. 
The Washington Department of Health and the Nevada State Health Division have also identified 
specific waste form requirements within the U.S. Ecology, Inc. radioactive materials licenses. 

Based on our findings, we understand that LLW generators have established WAC 
compliance programs that incorporate auditable checkpoints. The nuclear power industry has the 
most complex and largest WAC compliance program. Consolidated Edison Power Company 
provided some specific examples of a WAC compliance program. The commercial industry, 
consisting of universities, hospitals, and research facilities, have similar compliance programs but 
on a smaller scale because of their lower waste volumes. The NRC Branch Technical Position on 
Waste F o m ,  revised in January 1991, is one of the primary technical guidance documents to 
develop waste management programs for most generators. Each program provides auditable 
checkpoints through which generator audits can be conducted. 
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The LLW disposal site operators have specific programs for verifying compliance with their 
WAC. Each program includes spot inspections at the disposal facility to encompass all of the 
compliance requirements in their license conditions. In addition, the disposal facility operator and 
regulators are conducting inspections at generator facilities to confirm the presence and proper 
execution of the generator compliance program requirements. The LLW disposal facility 
operators consider the frequency of inspection a proprietary matter, so frequency data could not 
be included in this report. 

Based on the results of the research associated with developing this report, a model 
program was established. The model program could enable a regulator or disposal site operator 
to develop an auditable program for verifying WAC at LLW disposal facilities. This report 
presents a collection of the most current programs that are being implemented at the existing 
facilities. New facility operators and Host State regulators could use this report to better 
understand the reality of the WAC demonstration of compliance versus the state-of-the-art 
instrumentation claims. The methods currently used consist of technically simplistic 
instrumentation needs, containing a statistically justified sample and analysis program, and a 
generator audit program conducted by the disposal facility operators or host State regulator. 

The data are developed from the instruments available for LLW activity contents analysis, 
which range from the most commonly used hand-held detectors to computerized controllers and 
data acquisition systems. The general categories of radiation detection and waste form 
instruments summarized include: 

Barrel monitors 

Hand held/portable radiation monitors 

0 Small containersbag monitors 

0 Radioscopic/tomographic waste inspection equipment. 

Within the commercial industry, the most commonly used instruments consist of hand-held 
equipment having limited sensitivity and application. More complex systems, such as real-time 
radiography applications, are found within US. Department of Energy facilities. 

Methods for verifying generator compliance with disposal facility WAC include a 
combination of programs. Generators are incurring tremendous cost for LLW disposal; the 
motivation for developing extensive compliance programs is driven by the rising costs of disposal. 
The LLW disposal operators are conducting more inspections and generator site audits as 
regulators are developing tighter standards, while instrumentation manufacturers are developing 
more sensitive and reliable equipment recognizing the importance of compliance demonstration. 
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Methods for Verifying Compliance with Low-Level 
Radioactive Waste Acceptance Criteria 

1. INTRODUCTION 

This report describes and summarizes the methods that are currently employed and those 
that can be used to verify compliance with low-level radioactive waste (LLW) disposal facility 
waste acceptance criteria (WAC). 

1 .I Background 

The Low-Level Radioactive Waste Policy Amendments Act of 1985 requires the 
U.S. Department of Energy (DOE) to provide technical assistance to the compact regions, host 
States, and unaffiliated States. The National Low-Level Waste Management Program, under 
subcontract to DOE, provides technical support to host States on the development of new low- 
level radioactive waste (LLW) disposal facilities. 

1.2 Purpose 

The purpose of this report is to provide a summary of the current practice for LLW WAC 
at each existing facility and to recommend additional techniques or methods for future sites. The 
report is intended to be used by LLW facility operators and host State regulators. Each 
generator could also benefit from understanding how compliance with the LLW WAC is verified 
at the existing LLW facilities. One objective of this report is to discuss various techniques for 
inspecting LLW for conformance to applicable waste treatment and packaging criteria. Various 
types of inspection technologies are discussed, including both intrusive and non-intrusive 
techniques. 

This report presents the regulations and specific WAC applicable to: 

0 The commercial disposal of LLW 

A survey of the methods and procedures used by waste generators to certify that 
outgoing LLW meets disposal site WAC 

0 Typical methods used by the disposal sites to verify the waste generator’s compliance 
with the disposal facility’s WAC 

0 Examples of how regulatory agencies have reviewed LLW disposal facility compliance 

0 Current and future state-of-the-art instruments and technologies for radionuclide assay 
and waste form verification 

Instrumentation methods and technologies available for verification. 

1-1 



1.3 Report Organization 

The report addresses commercial LLW disposal verification only, and does not include any 
information related to LLW verification at DOE disposal facilities. 

The report is divided into eight sections: 

1. Introduction 

2. Regulations Relevant to LLW WAC 

3. Summary of Waste Generators’ Certification Program 

4. Summary of Disposal Facilities’ Programs to Verify Compliance with WAC 

5. Instruments and Technologies to Verify Compliance with WAC 

6. Model Inspection and Verification Program 

7. Conclusion 

8. References. 

Section 2 introduces the basic regulatory criteria from which specific disposal facility WAC 
are derived. The key requirements of the Code of Federal Regulations (CFR) and State 
regulations are summarized. The disposal facility host State regulations are reflected in the site- 
specific WAC as specified in the facility operator’s radioactive material license conditions. An 
example of the most recent regulations developed to govern operations of future LLW disposal 
sites is also discussed in Section 2. 

Section 3 summarizes LLW generator certification programs and includes a typical power 
plant’s program and example procedures for certifying that outgoing LLW meets disposal facility 
WAC. Many of the waste generators contacted in preparing this report were reluctant to provide 
procedures and manuals because of proprietary concerns regarding the release of information. A 
procedure from the Con Edison Indian Point nuclear power plant is included to serve as an 
example of a typical WAC verification procedure. The nuclear power industry was selected for 
the example because it has the most complex waste certification program other than DOE 
facilities. The procedures for verifying proper classification and characterization of LLW have 
been included as an example in Appendix A. The remaining LLW generators, such as universities 
and hospitals, typically have less resources available for managing the disposal of their smaller 
LLW volumes and, therefore, have smaller programs. 

Section 4 summarizes WAC verification programs of operating disposal facilities. Section 4 
also discusses the practices for verifying the LLW generator’s conformance to the WAC 
requirements. For example, the disposal facility operators or State regulators perform inspections 
at the generator facilities. The frequency of inspections within a particular generator category is 
dependent on the volume of material disposed and the number of violations identified. Each 

~ 
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disposal facility has specific radioactive material license conditions that identify acceptable limits 
for each radionuclide and waste form. A table summarizes the existing facility procedure for 
verifying WAC in Section 4. The existing disposal facility operators, U.S. Ecology, Inc. (USE), 
Chem-Nuclear Systems, Inc. (CNSI), and Envirocare of Utah expressed the same proprietary 
concerns regarding the release of detailed information on their inspection procedures as the 
nuclear utilities. 

The instruments and supporting technologies used by the generators and the disposal facility 
operators to verify the waste form, packaging, and transportation requirements are presented in 
Section 5. The instruments and technologies include the administrative compliance functions, 
such as procedural implementation of checklists, which are presented in the preceding sections. 
Section 5 focuses on the state-of-the-art instruments and technologies available to support the 
verification process. Details regarding the instruments’ capability and application are presented. 

Section 6 discusses a Model Inspection and Verification Program, which was developed 
based upon LLW disposal facility WAC requirements discussed in Table 2-1 and in Section 4. 
The model program details the elements of a LLW generator application program that establishes 
the formal documentation of the LLW generator waste characterization and certification 
procedures. The model program was developed to provide additional information for future 
regulatory consideration. 

Section 7, the conclusions section, briefly highlights the results of the reviews conducted in 
the preceding sections. The major compliance regulations and primary methods of verification are 
stated. Future trends and instrumentation availability are also discussed. 

References are provided for all documents used in preparing this report. 
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2. REGULATIONS RELEVANT TO LOW-LEVEL RADIOACTIVE WASTE 
ACCEPTANCE CRITERIA 

Federal and State regulations govern waste form and packaging acceptance criteria for 
disposal. This section outlines the regulatory criteria under which existing LLW disposal facilities 
must operate. Future LLW disposal facilities will be required to meet these standards, which 
represent the basis for developing the site-specific WAC. The methods employed for inspecting 
and verifying compliance with commercial LLW disposal site WAC are driven by the technical 
performance specifications of the individual WAC. The following subsections discuss the 
regulatory framework from which the commercial LLW site WAC general criteria requirements 
are derived. A regulatory matrix of general, waste package, and waste form acceptance criteria 
are summarized in Tables 2-1, 2-2, and 2-3. 

2.1 Establishing a Regulatory Framework 

The Federal regulations that define the overall WAC for commercial LLW disposal with 
respect to shipment documentation and waste form are in the US. Nuclear Regulatory 
Commission's (NRC's) Title 10 "Energy," Part 20 "Standards for Protection Against Radiation," 
Part 61 "Licensing Requirements for Land Disposal of Radioactive Waste," and Part 71, 
"Packaging and Transportation of Radioactive Material." The U.S. Department of 
Transportation's Title 49, "Transportation," Part 173, defines the requirements for waste packaging 
during transport, which for most packages accepted for disposal also defines the waste package 
acceptance criteria. Specific sections of these regulations provide the overall requirements from 
which the disposal site WAC are derived. 

The NRC has also published a "Branch Technical Position on Waste Form," which provides 
guidance on the acceptability of waste form and other characteristics of LLW for disposal. The 
guidance of the original Branch Technical Position (BTP), published in 1983, was adopted by the 
host States and implemented as conditions specific to the disposal facility operators' licenses by 
amendments. In January 1991, the NRC issued Revision 1 to the Waste Form BTP. It is 
expected that elements of this guidance, if not already implemented by the disposal facility 
operators, will be adopted and implemented through future license amendments. 

2.1.1 Requirements of Nuclear Regulatory Commission Regulations and Guidance 

10 CFR 61 is the principal NRC regulation that governs acceptable waste form and 
establishes the LLW classification system. 10 CFR 20 addresses the requirements pertaining to 
radioactive waste shipment manifests. 10 CFR 71 includes requirements specific to the packaging 
of LLW for transport. All of these regulations are cited in this report as criteria that must be met 
by the generator and the broker/processor to meet commercial disposal facility WAC and to gain 
access to the facility. At each disposal facility, the facility operator can refuse to receive waste 
that does not comply with the requirements of these regulations as directed by the operator's 
license conditions. The applicable requirements of these regulations and their identification as 
disposal facility WAC are discussed in the following subsections. 
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Table 2-1. Commercial LLW site WAC - general. 

Criteria Criteria designation Criteria description 

Shipment manifests and other 
required documentation 

NRC 20.311(b) SCDHEC22 
CNSIDC 3.6.1 and 6.0 
WDH44.A NSHD37 

Each shipment of LLW must be accompanied by a manifest meeting the equivalent 
requirements of 10 CFR 20.311. Some States have specified State manifest forms, 
such as the Barnwell Radioactive Shipment Manifest (RSM) form. The manifest 
must document the waste generator(s), the waste transporter, a physical description 
of the waste, the volume, radionuclides, radioactivity quantities, principal chemical 
form, solidification agent(s), weight percent of each chelating agent if > 1.0% by 
weight, waste class(es), and the total activity quantities of H-3, C-14, Tc-99, and 
1-129 present in the waste. Broker/processor forms may also be required if the 
shipment contains more than one generator's waste. Prior notification for special 
hazards and Class C shipment forms may also be required. 

Certification statement NRC 20.311(C) 
DOT 49 CFR SCDHEC 24 
CNSIDC 3.6.4 
WDH 16 NSHD 14 

Each shipment must be certified on the accompanying manifest that the waste is 
properly classified, described, packaged, marked, labeled, and transported in 
accordance with applicable regulations of the U.S. Department of Transportation 
(DOT) and the NRC and, as applicable, the receiving State. 

NRC20.311(Y) - NRC 10 CFR Part 20, Section 20.311 (subsection "Y") "Transfer for Disposal and Manifests" 

DOT 49CFR - DOT 49 CFR, "Transportation" 

SCDHECXX(.Y) - South Carolina Department of Health and Environmental Control, Radioactive Material License Number 097, Amendment No. 45, 
CNSI, Inc., Barnwell Waste Management Facility License Condition No. "XX" (letter (,,,I). 

CNS1DCXX.X.X - CNSI Disposal Criteria, document no. S20-AD-010, criteria No. "XX.X(.X)" 

WDHXX(.Y) - Washington Department of Health Radioactive Materials License Number WN-1019-2, Amendment No. 18, issued to USE, Richland 
Facility, License Condition number "XX" (letter ".Y"). 

NSHDXX(.Y) - Nevada State Health Division Radioactive Material License Number 13-11-0043, Amendment No. 13, issued to USE, Beatty Site, 
license condition number "XX (Letter ".Y"). 



Table 2-2. Commercial LLW site WAC -waste package. 

Criteria Criteria designation Criteria description 

Waste classification 

External radiation and 
contamination levels 

Containerization 

Acceptable containers 

Container integnty 

NRC 20.311(d) 
NRC 61.55 
NRC 61.57 
SCDHEC 31 
CNSIDC 8.1 and 8.4 
WDH 26 
NSHD 22 

DOT 173.441 and 173.443 
SCDHEC 59 and 60 
CNSIDC 8.0 
WDH 16 and 27 
NSHD14 and 23 

DOT 49 CFR 
SCDHEC 54 and 59 
CNSIDC 12.0 
WDH 18 
NSHD 15 

NRC 61.56(a)(l) 
NRC 71 
DOT 49 CFR 
SCDHEC 59 
CNSIDC 8.7, 8.9 and 13.12 
WDH 19 
NSHD 16 

DOT 49CFR 

All waste packages must be prepared to be classified as Class A stable or unstable, 
Class B, or Class C waste in accordance with the required classification scheme (Le., 
10 CFX 61.55), and labeled. Waste that contains concentrations of radionuclides 
that exceed those allowable for Class C is generally unacceptable for near-surface 
disposal. 

Each waste package received must meet the requirements of DOT regulations 
governing the radiation and contamination levels of the package and vehicle 
exterior. 

Waste must be transported and received in closed containers. For transport, waste 
must be contained in either strong, tight packaging or 'I@ A or 'I@ B packaging 
as required by DOT regulations. For disposal, the waste must be in closed 
containers, usually in metal containers, unless otherwise authorized. 

Waste containers must meet disposal site specific container requirements. At some 
sites, the containers must meet DOT Specification 7A criteria Op A package). 
However, cardboard and fiberboard boxes are not acceptable at any site, and 
wooden boxes are not acceptable at certain sites. 

Waste package must be capable of withstanding the rigors of transport and handling 
based on total activity and radionuclide concentration. In addition, container 
closure devices must be securely fastened, containers must not be significantly 
deformed, must not exhibit loss or dispersal of contents or increased external 
radiation levels above those recorded on the manifest, and must not exhibit 
degradation due to rust or other chemical action resulting in loss of container 
integrity. 



Table 2-2. (continued). 

Criteria description Criteria Criteria designation 

Container integrity 
(continued) 

SCDHEC 60 and 61 
CNSIDC 8.8 and 9.1.5 
WDH 19 and 20 
NSHD 16 and 17 

Waste containers may be subject to design requirements to enhance structural 
stability during handling, such as the metal banding of wooden boxes or the 
attachment of lifting devices. In addition, special shielding added to the container 
may require prior approval of the regulatory agency. 

Container configuration SCDHEC 64 
CNSIDC 8.9, 8.12, 9.1.3, 
9.3.1, 9.3.2 

All wooden boxes shall be banded with metal bands. Supplemental shielding may 
require approval from the facility operator. Drum rings and bolts shall be secured 
and structurally strong enough to support the weight of the drum while offloading. 
Packages > 8,000 pounds shall be provided with properly attached lifting devices. 

h, 
b 

Special container requirements SCDHEC 32.C, 39.B, 45,47 
and 53 
CNSIDC 13.1, 13.3, 13.7 
and 13.12 
WDH 32,33, 34, 35 and 38 
NSDH 27,28,29,30,31 
and 32 

Void spaces NRC 61.56(b)(3) 
SCDHEC 39.C 
WDH21 

NSHD 18 
SCDHEC 39.C 
WDH 21 
NSHD 18 

Void spaces within the waste and between the waste and its package must be 
reduced to the extent practicable. 

Class A stable, Class B and C waste packages must not contain void spaces greater 
than 15% of the total package volume, provided the package is not a high integrity 
container (HIC), nor a concrete overpack, nor contains activated metals too large to 
be placed in HICs. 

Use of special packaging, such as HICs, concrete overpacks, and polyethylene liners, 
is acceptable in lieu of meeting structural stability waste form requirements for 
certain wastes such as sealed sources, special form materials, irradiated metal 
components, biological wastes, special nuclear material, and incinerator ash. 

NRC20.311(Y) - 
DOT 49CFR - DOT 49 CFR Transportation" 

NRC61.55 - NRC 10 CFR 61, Section 61.55 "Waste Classification" 

NRC61.56(Y)(X) - 
NRC 61.57 - NRC 10 CFR 61, Section 61.57 "Labeling" 

NRC 71 

DOT 173.441 

NRC 10 CFR 20, Section 20.311 (subsection "Y") "Transfer for Disposal and Manifests" 

NRC 10 CFR 61, Section 61.56 (subsection "Y") (paragraph "X") "Waste Characteristics" 

- NRC 10 CFR 71 "Packaging and Transportation of Radioactive Material" 

DOT 49 CFR 173, Section 173.441 "Radiation level limitations" - 



Table 2-2. (continued). 

DOT 173.443 - DOT 49CFR 173, Section 173.443 "Contamination Control" 

SCDHECXX(.Y) - South Carolina Department of Health and Environmental Control, Radioactive Material License Number 097, Amendment No. 
45, issued to CNSI, Barnwell Waste Management Facility License Condition No. "XX" (letter (".Y"). 

CNS1DCXX.X.X - CNSI Disposal Criteria, document No. S20-AD-010, criteria No. 'XX.X(.X)" 

WDHXX(.Y) - Washington Department of Health Radioactive Materials License Number WN-1019-2, Amendment No. 18, issued to USE, 
Richland Facility, License Condition number "XX" (letter ".Y"). 

NSHDXX(.Y) - Nevada State Health Division Radioactive Material License Number 13-11-0043, Amendment No. 13, issued to USE, Beatty Site, 
license condition number "XX (Letter ".Y"). 



Table 2-3. Commercial LLW site WAC -waste form. 
Criteria Criteria designation Criteria description 

Stability 

Structural stability 

NRC 61.56(b) - General The following criteria are intended to provide stability of dispased waste. Stability is 
intended to ensure that the waste does not structurally degrade and thus affect the 
structural integrity of the disposal site through subsidence, collapse, or other failure 
leading to water infiltration. Stability also increases the likelihood of limiting 
exposure to the inadvertent intruder by providing a more recognizable and 
nondispersable waste. 

NRC 61.55 
NRC 61.56(b)(l) 
SCDHEC 39.A and 39.B 

Solidified Class A waste containing radionuclides with greater than five-year half- 
lives and a total specific activity > 1 microcurie per cubic centimeter and Class B 
and C waste must be structurally stable and be capable of maintaining its general 
physical dimensions and its form under expected disposal conditions. Structural 
stability can be provided by the waste form itself (such as special form material), 
processing the waste to a stable form, or placing the waste in an approved, high 
integrity container. 

NRC 61.56(b)(l) 
NRC 61.7(b)(2) 

A structurally stable waste form will generally maintain its physical dimensions and 
its form under the expected disposal conditions, such as weight of overburden and 
compaction equipment, the presence of moisture, and microbial activity, and 
internal factors such as radiation effects and chemical changes. Class B and C waste 
forms or containers should be designed to be stable, i.e., maintain gross physical 
properties and identity, over 300 years. 

SCDHEC 39.A and 39.B Solidified Class A waste containing radionuclides with greater than live-year half- 
lives and a total specific activity > 1 microcurie per cubic centimeter, and Class B 
and C waste are not acceptable unless they meet the requirements of NRC 
61.56(b)(l). Structural stability can be provided by the waste form itself, processing 
the waste to a stable form, or placing the waste in an approved high integrity 
container. 

Solidification media and processes SCDHEC 33.B-D 
WDH 26 and 36 
NSHD 22.C 

Solidification media and processes used to stabilize Class A waste containing 
radionuclides with greater than live year half-lives and a total specific activity 
> 1 microcurie per cubic centimeter, and all Class B and C waste, must be evaluated 
and meet stability guidance requirements of the NRC's "BTP on Waste F O ~  
(Revision 1, January 1991), or other specifically approved criteria. 

Solidified Class A aqueous liquids and other applicable waste forms with a specific 
activity of less than 1 microcurie per cubic centimeter must meet the requirements 
of the solidified Class A waste products of the "BTP on Waste Form." 



Table 2-3. (continued). 

Criteria Criteria designation Criteria description 

Solidification media and processes 
(continued) 

SCDHEC 33.E 

WDH 26.D 
NSHD 22.C 

Evaporator bottoms, purification 
media 

SCDHEC 35 and 38 

WDH 36.A and B 

Incinerator ash SCDHEC45 

WDH39 
NSHD33 

Waste solidified in bitumen must be full-form, oxidized bitumen, certified by the 
generator. It must be a free-standing monolith, and shall not be a free-flowing, 
viscous fluid. 

Waste must be stabilized in accordance with criteria contained in the most recent 
version (Revision 1, January 1991) of the BTP on waste form issued by the 
USNRC, and procedures that are described in approved vendor typical reports. 
Only approved stabilization media and high integrity containers may be accepted. 

Evaporator bottoms, residues, sludges, ion exchange resin, and filter media must be 
solidified in accordance with acceptable solidification media and processes as 
required by SCDHEC 33. 

Class A ion exchange and filter media containing radionuclides with half-lives 
greater than five years, the total concentration of which is 1 microcurie per cubic 
centimeter or greater, except Co-60 having a concentration of 50 microcuries per 
cubic centimeter or greater, must meet the stability requirements of WDH26 and 
shall contain no detectable free-standing liquid, as little liquid as reasonable 
achievable, but in no case exceeding 1.0% of the volume of the waste when the 
waste is in a disposal container designed to ensure stability, or 0.5% of the volume 
of waste processed to a stable form. Other Class A ion exchange and filter media 
that are classified as unstable must contain no more liquid than 0.5% by volume of 
waste. 

The calculation of concentrations of radionuclide activity must adhere to the "sum 
of fractions being equal to or less than unity rule" for ion exchange resins and filter 
media containing radionuclides with half-lives greater than five years, with the 
exception of C0-60. 

Incinerator ash or powder must be solidified in accordance with acceptable 
solidification media and processes as required by SCDHEC33. 

Class A incinerator ash must be solidified, granular, or treated as to render it 
nondispersable in air, exclusive of packaging. 



Table 2-3. (continued). 

Criteria Criteria designation Criteria description 

Liquid content SCDHEC32.A and 34 Liquids must not be accepted for disposal, regardless of the chemical or physical 
form. Absorbed liquids are not acceptable. Dewatered resins and filter media, 
other than those meeting the criteria of SCDHEC38, are acceptable. 

NRC61.56(a)(2) 
WDH24 
NSHD21 

Liquid wastes must be solidified, stabilized, or packaged in sufficient absorbent 
material to absorb at least twice the volume of liquid. 

Solidified liquids 

Stabilized liquids 

Sorbed liquids 

NRC61.56(a)(3) and (b)(2) 
SCDHEC32.B 
WDH30 
NSHD26 

Solidified radioactive waste must have no freestanding liquids in a c e s  of 0.5% of 
the waste package volume unless in a HIC, which has a 1% limit. 

NRC61.56(a)(2) and (a)(3) Liquid waste must be solidified or packaged in sufficient absorbent material to 
absorb twice the volume of the liquid. Solid waste containing liquid shall contain as 
little freestanding and noncorrosive liquid as is reasonably achievable, but in no 
case shall the liquid exceed 1% of the volume. 

SCDHEC 32.B 
WDH 30 
NSHD 26 

SCDHEC33.A 
CNSIDC 13.4 
WDH30 
NSHD26 

Solidified radioactive waste must have no freestanding liquids in excess of 0.5% of 
the waste package volume unless in a HIC, which has a 1% limit. 

Liquid waste must be solidified with an approved solidification medium. 

NRC6 1.56( b)( 2) 
WDH29 
NSHD25 

NRC61.56(a)(2) 
WDH3 
NSHD27 

Liquid waste or wastes containing liquid must be converted into a form that 
contains as little free-standing and noncorrosive liquid as is reasonably achievable, 
but in no case shall the liquid exceed 1% of the volume of the waste when the 
waste is in a disposal container designed to ensure stability, or 0.5% of the volume 
of the waste for waste processed to a stable form. 

Liquid waste must be absorbed in sufficient approved sorbent material to absorb at 
least twice the volume of liquid, and must also be specially packaged. 



Table 2-3. (continued). 

Criteria Criteria designation Criteria description 

Health and safety protection NRC61.56(a) - General The following criteria are intended to facilitate waste handling at the disposal site 
and provide health and safety protection to disposal site personnel. 

Explosivity and reactivity 

Toxicity 

Pyrophoric 

Gaseous 

Biological, including animal 
carcasses 

NRC61.56(a)(4) 
SCDHEC49 
CNSIDC13.6.3 
WDH23 
NSHD20 

NRC61.56(a)(5) 
SCDHECSO 
WDH22 
NSHD19 

NRC6 1.56(a)( 6) 
SCDHEC5 1 
CNSIDC13.6 
WDH23 
NSHD20 

NRC6 1.56( a)( 7) 

CNSIDC13.2 
WDH35 
NSHDU) 

SCDHEC47.A-C 

NRC 61.56(a)(8) 
SCDHEC 53 
CNSIDC 
WDH 33 and 34 
NSHD 28 and 29 

Waste must not be readily capable of denotation or of explosive decomposition or 
reaction at normal pressures and temperatures, or of explosive reaction with water. 

Waste must not contain or be capable of generating quantities of toxic gases, 
vapors, or fumes harmful to persons transporting, handling, or disposing of the 
waste. This does not apply to gaseous waste packaged in accordance with applicable 
regulations. 

Waste must not be pyrophoric. Pyrophoric or flammable materials in the waste 
must be treated, prepared, and packaged to be nonflammable. 

Acceptable gaseous waste must be packaged in DOT specification cylinders or 
approved sealed sources, at a pressure that does not exceed 1.5 atmospheres at 
20°C. Total activity must not exceed 100 curies per container. 

Waste containing biological, pathogenic, or infectious material must be treated to 
reduce, to the maximum extent practicable, the potential hazard from the materials, 
and must be specially packaged with double containers, lime slake, absorbent, and 
plastic liners. 



Table 2-3. (continued). 

Criteria Criteria designation Criteria description 

Hazardous/mixed waste NRC6 1.56(a)(8) 
SCDHEC43,M.B and 53 
CNSIDC13.8 and 13.17 

SCDHEC48.A 
WDH17 and 23 
NSHD20 

Other criteria Various State Regulations and 
License Conditions 

Filter and ion exchange media 
activity content 

SCDHEC37 

';3 Transuranic activity content SCDHEC40 and 41 s WDH38 

Corrosivity 

Radium 

Chelating agents 

WDHB 
NSHD24 

SCDHEC44.A-C 
WDH37 

SCDHEC46 
CNSIDC13.15 

WDH41 
NSHD40 

Waste containing hazardous material must be treated to reduce, to the maximum 
extent practicable the potential hazard from the material, to render it not subject to 
the Resource Conservation and Recovery Act (RCRA). Waste containing discrete 
quantities of hazardous or toxic materials may be evaluated and submitted for 
approved disposal. 

Hazardous or mixed wastes must not be accepted for disposal, unless otherwise 
authorized. 

The following criteria i m p  restrictions on received waste other than those 
specified for purposes of stability, or health and safety protection. 

Filter and ion exchange media waste must be accompanied by records of complete 
radiological analysii (quantitative and qualitative). 

Except as permitted by waste class, waste containing transuranic (TRU) nuclides 
must not be accepted. Acceptable TRU nuclides must be homogeneously 
distributed in the waste form. Am-241 smoke or gas detector foils are acceptable, 
provided the entire detector is received for disposal. 

Except as otherwise authorized, untreated liquids and wet sludges must not be 
accepted. Liquids must be rendered noncorrosive (4 5 ph 5 11) prior to treatment. 
Wet sludges and slurries, such as evaporator bottoms, must be noncorrosive and 
treated by stabilization or solidification. Ion exchange media must not be treated by 
sorption. 

Radium waste must not be accepted except for solid homogenous waste, consumer 
products provided the entire product is received for disposal, and biological research 
waste. 

Waste containing chelating agents with concentrations greater than 8% by weight 
must not be accepted. Waste containing chelating agents in the range of 0.1 to 8% 
must be stabilized by solidification with an acceptable medium. 

Wastes containing chelating agents in concentrations greater than 1.0% by weight 
must be treated for stabilization prior to disposal. 



Table 2-3. (continued). 

Criteria Criteria designation Criteria description 

Oils 

Neutron sources 

SCDHEC52 
CNSIDC13.5 

WDH40 
NSHD35 

WDH42 
NSHD34 

Wastes containing oil or petroleum-based materials must not be accepted in any 
physical form, except for incidental or trace amounts that have been absorbed, 
provided that the amount does not exceed 1% by waste volume in a container. 

Pretreatment waste liquids containing oil greater than 10% by weight must be 
stabilized prior to disposal. 

Generators of neutron source waste (Am-241, Po-210, Ra-226 in combination with 
beryllium or other target) must notify the dqmal site by telephone and in writing 
prior to shipment. All pertinent radiological and shipment data must be provided. 

NRC61.56(Y)(X) - USNRC 10 CFR Part 61, Section 61.56 (subsection "Y") (paragraph "X") "Waste Characteristics" 

SCDHECXX(.Y) - South Carolina Department of Health and Environmental Control, Radioactive Material License Number 097, Amendment No. 45, 
issued to Chem-Nuclear Systems, Inc,, Barnwell Waste Management Facility License Condition No. "XX" (letter (n.Y"). 

CNS1DCXX.X.X - Chem-Nuclear Systems, Inc. Disposal Criteria, document no. S20-AD-010, criteria No. "XX.X(X)" 

WDHXX(.Y) - Washington Department of Health Radioactive Materials License Number WN-1019-2, Amendment No. 18, issued to U.S. Ecology, 
Inc., Richland Facility, License Condition number "XX" (letter ".Y"). 

NSHDXX(.Y) - Nevada State Health Division Radioactive Material License Number 13-11-0043, Amendment No. 13, issued to US. Ecology, Inc., 
Beatty Site, license condition number 'XX (Letter ".Y"). 



2-7.7.7 70 CFR 20, Standards for Protection Against Radiation. 10 CFR 20, 
Section 20.311, "Transfer for Disposal and Manifests," requires that all shipments of LLW to a 
disposal facility be accompanied by a shipment manifest that identifies the transporter and 
information specific to the contents of the waste shipment. The manifest must also include a 
certification by the waste generator that the transported waste was prepared in accordance with 
the classification requirements of 10 CFR 20.311 and 10 CFR 61.55, and in accordance with 
applicable Department of Transportation (DOT) regulations. Section 20.31 1 also establishes the 
required exchange of manifest documentation between the generator, waste processor, 
transporter, and disposal facility operator. Receipt of a properly completed LLW shipment 
manifest is an acceptance requirement of all LLW disposal facilities. 

In addition to a shipment manifest, the regulatory agencies and disposal facilities impose 
additional documentation requirements on waste transporters. For example, for the waste to be 
acceptable at the Barnwell facility, a transporter must have a valid Radioactive Waste Transport 
Permit from the South Carolina Department of Health and Environmental Control (DHEC), and 
must include a completed CNSI BrokerProcessor Form with all shipments containing more than 
one generator's LLW. 

However, these requirements generally originate locally and are not explicitly established by 
the NRC. Therefore, they have not been separately identified as specific WAC in Table 2-1. 

2.7.7.2 70 CFR 67, Licensing Requirements for Land Disposal of Radioactive Waste. 
There are several requirements of 10 CFR 61 that are the basis for the majority of the LLW 
disposal facility WAC. The requirements of 10 CFR 61 that address disposal facility siting, waste 
classification, and waste characteristics are oriented to ensure that the long-term performance of 
the facility, results in full compliance with the 10 CFR 61 performance objectives. By requiring 
practices such as segregating the greater hazard LLW from the lower hazard LLW, designing 
engineering enhancements to provide and sustain a greater barrier to inadvertent human 
intrusion, and controlling subsurface release of radionuclides, the probability of achieving long- 
term positive performance is significantly increased. The stability of the waste package and waste 
form play a key role in achieving such performance. 

10 CFR 61.55, "Waste Classification," provides a system to classify waste as Class A, Class B, 
and Class C, based on radionuclide concentration and half-life. Section 61.56 contains waste 
characterization requirements based on classification. 10 CFR 61 details specific requirements 
that all waste classes must meet prior to disposal. Additionally, Class B and Class C wastes are 
required to have "structural stability." Criteria defining this characteristic are delineated in the 
NRC's "BTP on Waste Form." 

2.7.7.3 70 CFR 71, Packaging and Transportation of Radioactive Material. 10 CFR 71 
pertains to packaging and transport of radioactive material exceeding Type A quantities, defines 
design criteria for Type B packages, and limits the type, amount, and form of radioactive material 
allowed in these packages. Packages containing greater than a Type A quantity of radioactive 
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material (Type B packages) must be designed to retain containment integrity and shielding under 
normal and abnormal (accident) conditions of transport. DOT regulates the transport of Type A 
quantities of radioactive material. (Note: "Type A" quantities discussed in this paragraph are 
different than Tlass A" wastes discussed above. "Type" is based on quantity while "Class" is based 
on concentration). 

2.7.7.4 Nuclear Regulatory Commission Guidance. Since the promulgation of 
10 CFR 61, the NRC has issued guidance on desired LLW waste form for disposal, storage of 
LLW at nuclear power plants, and storage by fuel cycle and other materials licensees. This 
guidance is in the form of BTPs, NRC letters, and information notices. 

The "BTP on Waste Form" provides guidance on minimum waste form requirements for 
Class A, B, and C LLW. The primary waste form issue addressed by the BTP is that Class B and 
C waste, and any Class A waste disposed in the same disposal unit with Class B and C waste, 
should retain its structural integrity for at least 300 years. The BTP provides requirements and 
tests to provide reasonable assurance that this requirement is met. 

The purpose of these requirements is to prevent slumping and collapse of the cap or cover 
over the disposal units, thus limiting the infiltration of water in contact with the waste. Assurance 
of structural stability can be provided by: 

The generated waste form itself 

Processing the waste to a stable form, such as solidification 

Placing the waste in unstable form in a container that provides stability, such as a high- 
integrity container (HIC). 

The BTP specifies the following requirements if a HIC is used to maintain structural 
stability: 

The maximum allowable free liquid in a HIC is less than 1% of the waste volume 

The HIC's design life is 300 years 

HIC design considers corrosive and chemical effects of both the waste contents and the 
disposal trench environment, and the thermal loads from processing, storage, 
transportation, and burial, and considers the biodegradation properties of the container 
materials 

HICs withstand the routine loads and effects from the waste contents, waste 
preparations, transportation, and disposal site operations 

HIC design considers the radiation stability of the container materials and radiation 
degradation effects of the wastes; polymeric HIC designs also considers the effects of 
ultraviolet radiation 
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HICs meet the requirements for a Type A package as specified in 49 CFR 173.411 and 
173.412, and the free drop test in 10 CFR 71.71 

HIC closures design provide a positive seal for the design lifetime of the container. 

NRC Generic Letter 81-38 "Storage of Low-Level Radioactive Wastes at Power Reactor 
Sites" is specific to storage of waste prior to shipment for disposal. It was generated as a result of 
decreased waste disposal availability in the late 1970s and provides radiological safety guidance for 
onsite storage oE LLW. 

NRC Information Notice No. 90-09. "Extended Storage of Low-Level Radioactive Waste by 
Fuel Cycle and Materials Licensees" provides instruction on the information needed in license 
amendment requests to authorize extended interim storage. Although this waste is targeted for 
extended storage, it will eventually be disposed and, thus, must satisfy established WAC for 
packaging, storage, and eventual disposal. Significant requirements of the information notice 
include the following: 

Process waste before storage and package in a form ready for transport and disposal at 
the end of the storage period 

Shield stored waste from the elements and from extremes of temperature and humidity 

Evaluate decomposition and chemical reaction of incompatible waste materials leading 
to gas generation or other reaction products. 

2.1.2 Requirements of Department of Transportation Regulations 

The 49 CFR, "Transportation," regulations contain the majority of the regulations applicable 
to radioactive material packaging, primarily 49 CFR 173, "General Requirements for Shipments 
and Packaging." Low specific activity (MA) material, which comprises most LLW shipments, may 
be shipped in "strong, tight packages," which must meet only the design criteria given in 
Section 173.24, "Standard Requirements for All Packages." Complete transport requirements for 
LSA waste are described in Section 173.425. Sections 173.401 through 173.478 define design 
criteria for Type A and Type B packages. Typically, Type A packages are designed to the 
performance-based DOT Specification 7A criteria (178.350) and require certification as such. 
Type A packages do not require prior approval from DOT or the NRC for use. Type B packages 
require NRC approval before use and must meet very stringent design criteria based on 
hypothetical accident conditions (10 CFR 71.72). Because WAC inherently encompass 
acceptance of the container that holds the wastes, it is important to note that "strong, tight 
packages" and some kinds of Type A packages, such as fiberboard boxes, do not lend sufficient 
stability to the waste after emplacement in disposal units and are, therefore, not acceptable waste 
packages at some disposal facilities. 

DOT has proposed a revision to its regulations related to transport of radioactive material to 
obtain compatibility with the regulations of the International Atomic Energy Agency (IAEA). 
These changes primarily affect the limits on package contents and the package design criteria. 
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Since finalization of these revisions has been in progress for several years and is now temporarily 
suspended, the specific content and timing of DOT'S promulgation of these regulations is not 
known. 

2.1.3 State Regulations for Existing Low-Level Radioactive Waste Disposal Facilities 

In addition to the Federal regulations and guidance, each host State has promulgated a set 
of State regulations that adopt and implement the Federal regulations. The regulatory agencies 
of each host State have entered into Agreement State programs with the NRC, which delegate 
the authority to implement and enforce NRC regulations to the host States, with the general 
requirement that the State regulatory program be compatible with the NRC's regulations. The 
NRC reserves licensing jurisdiction in Agreement States over special nuclear material (SNM) in 
quantities in excess of 350 grams U-235 and 200 grams U-233 and Pu, including SNM components 
in LLW, in every State. 

Each host State's regulatory WAC are essentially equivalent to those of the NRC for 10 
CFR 61 licensed disposal facilities. All of the host States also impose additional WAC on 
received waste, beyond those established in the NRC regulations. The host State directs the 
LLW disposal site operator to implement the WAC requirements by issuing a radioactive 
materials license that authorizes the operator to accept and dispose LLW. Each site license 
contains conditions that provide specific direction to the operator of the disposal site on the 
acceptability of incoming LLW with regard to documentation, waste form, waste packaging, and 
other operational requirements. 

The relative geographic location of the disposal site drives the degree to which waste form 
restrictions are applied to incoming LLW. Specifically, the Barnwell facility, located in the 
southeast U S ,  experiences greater annual precipitation and is characterized by a shorter depth to 
groundwater than the disposal sites in the arid, western US. It follows that additional, more 
rigorous waste form criteria related to ensuring the stability of disposed LLW are imposed on 
generators shipping waste to the Barnwell facility than to the western sites. 

2.2 Disposal Site Waste Acceptance Criteria 

The basis of the regulatory requirements of 10 CFR 20, 61, and 71, 49 CFR, and the 
guidance of the "BTP on Waste Form" and their inclusion as disposal facility WAC are discussed 
in this section. Currently, there are three licensed commercial LLW disposal facilities in the 
United States; a fourth licensed facility located in Clive, Utah is only allowed to receive low 
concentrations of large volumes of LLW. These facilities are listed in Table 2-4 with their status, 
location, and operator. The specific LLW WAC are not published as stand-alone documents for 
any of these sites, except Barnwell. CNSI published the CNSI Disposal Criteria document, which 
provides detailed requirements that the waste generator must meet for waste to be received at 
Barnwell. At the other three facilities, the WAC are identified as specific disposal facility license 
conditions established by the licensing authorities in each host State. 

With the exception of the Clive site, all of the currently licensed LLW disposal facilities 
were developed and began operations prior to 10 CFR 61 regulations. The WAC within the 
license condition for each facility may not include requirements that specify the necessary waste 
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Table 2-4. Existing low-level radioactive waste disposal facilities. 

Barnwell, South Carolina CNSI Yes 

Beatty, Nevada USE Noa 
Clive, Utah Envirocare of Utah Yes 

Location Operator Active status 

Richland, Washington USE Yes 

a. Closed January 1, 1993, by order of the State of Nevada. 

form and packaging requirements that allow the facility to meet the disposal facility performance 
objectives of 10 CFR 61. However, LLW received at all three pre-10 CFR 61 facilities is, in most 
respects, required to meet 10 CFR 61 waste form and packaging requirements for both the 
"minimum" and "stability" waste form requirements in 10 CFR 61.56(a)(b), respectively. This 
regulatory requirement is a result of the host State's regulatory agencies' decisions to require the 
disposal facilities to emulate the operation of a post-10 CFR 61 facility. Consequently, the 
pre-10 CFR 61 facilities' materials licenses have been amended since the promulgation of 
10 CFR 61. Moreover, the WAC established in each facility's materials license are essentially 
compatible to the waste classification (20.311 and 61.55), waste characteristics (61.56), and other 
criteria established to ensure that LLW disposal complies with the performance objectives of 10 
CFR 61. 

2.3 Future Regulation of Low-Level Radioactive Waste Disposal 

At present, the State regulations governing LLW disposal at existing sites are essentially 
compatible with the NRC's 10 CFR 61 regulations. There are various license conditions for each 
facility that are more prescriptive than the basic requirements for waste packaging and waste form 
in 10 CFR 61. Many of these conditions are intended to "backfit" 10 CFR 61 design and 
operations requirements to pre-10 CFR 61 disposal facilities. As stated in Section 2.2, most of 
the existing facilities were not originally developed in accordance with the strict siting and design 
requirements of 10 CFR 61. 

Facilities developed after 10 CFR 61 are subject to a more rigorous review and selection 
process that, in many cases, is driven by host State regulations that are more prescriptive than 
those governing the operation of existing facilities. This is especially true for facilities under 
development in the central and eastern states, where high annual precipitation rates and high 
groundwater tables pose obstacles toward achieving compliance with the performance objectives 
of Part 61. Some of these host States include many disposal facility design and operations 
requirements related to waste acceptance directly in the regulations. In the past, these 
requirements would only have been included as license conditions, if required at all. 

For example, the New York State regulation, 6 New York Code of Rules and Regulations 
(NYCRR) Part 382, "Regulations for Low-Level Radioactive Waste Disposal Facilities 
(Certification of Proposed Sites and Disposal Technologies)" Subpart J (Sections 382.80 through 
382.99), "Waste Classification and Characteristics" is very prescriptive about waste form and 
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packaging. Section 382.81, "Waste Characteristics," contains requirements consistent with the 
NRC regulation 10 CFR 61.56, with the exception of allowed free liquid. Other parts of 382.81 
are compatible with 10 CFR 61.56, including the allowed use of packaging to ensure long-term 
waste stability. 

Effective March 14, 1993, the New York State Department of Environmental Conservation 
promulgated 6 NYCRR 383, "Regulations for Low-Level Radioactive Waste Disposal Facilities" 
(Design, Construction, Operation, Closure, Post-Closure, and Institutional Control). Section 383- 
8.3 details wastes that are excluded from the disposal facility unless they are incinerated or 
stabilized by another method approved by the department. Section 383-8.4 discusses LLW 
inspection and testing, acceptance requirements, and treatment of unacceptable waste forms, and 
Section 383-8.5 discusses requirements for treatment and storage of waste prior to disposal. 

The following requirements of Section 383-8.4(b) are applicable to the inspection and testing 
of waste: 

e 

0 

e 

0 

The permittee must develop and implement a waste inspection and testing program 
designed and implemented to provide: 

- An effective deterrent to the shipment of unacceptable waste to the land disposal 
facility 

- Reasonable assurance that waste accepted for disposal meets the requirements of 
the permit, this Part and Parts 381 and 382 of this Title. 

The waste inspection and testing program must include the surveying of all waste 
packages with appropriate radiation detection instruments to detect surface 
contamination and to measure radiation levels. 

The waste inspection and testing program must include the x-raying of all Class A waste 
packages, except those in casks, to detect waste and waste forms that are not in 
compliance with this Part and Part 382 of this Title. The permittee must videotape all 
x-ray inspections and retain all videotapes as required by Section 382-13.2 of this Part. 

The waste inspection and testing program must include the following procedures: 

- Monitoring, sampling, and analysis of waste packages selected as required by 
Section 383-84@)(5) of this Part, to verify the information presented on the 
manifest and to determine compliance with the applicable requirements of this 
Title and the permit. 

- Other nondestructive testing and inspection methods to be applied to waste 
packages selected as required by Section 383-8.4(b)(5) of this Part. These may 
include measures such as comparing the weight of the waste package with the 
waste description on the manifest, comparing waste characteristics with 
information about generator's processes, and isotopic gamma analysis of external 
radiation fields. 
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The procedures described in Section 383-8.4(b)(4) of this Part must be selected and 
applied to waste received, as appropriate for the waste, considering its class, form, 
packaging, and any other relevant characteristics and the requirements in 
Section 382.13 of this Title to keep radiation exposures during operation as low as 
reasonably achievable (ALARA). 

At least one of the procedures described in Section 383-8.4@)(4) of this Part must be 
applied to waste received at the land disposal facility, at the following frequency: 

- One waste package from at least one shipment in any week during which waste is 
received 

- One waste package from at least one out of every five shipments received 

- One waste package from each shipment received from any person who has 
shipped unacceptable waste to the land disposal facility within the past 12 months 

- One waste package from each of the next three shipments received from any 
person who ships unacceptable waste to the land disposal facility. 

The following requirements of Section 3838.4(c) detail the WAC that are applicable to the 
acceptance of waste. 

The permittee must not accept waste for disposal unless it is authorized by the permit 
to accept such waste, it has adequate treatment, storage, and disposal capacity available, 
and the following criteria are met: 

- The waste must conform to the information set forth on the manifest 
accompanying the waste shipment. 

The waste package must be in compliance with all applicable State and Federal 
regulations for the transport of radioactive material and hazardous waste, 
including Parts 364, 372, 381, and 382 of this Title. 

Waste must meet the requirements of Section 382.81 of this Title, unless the 
permittee, in accepting the waste for disposal agrees to treat and/or repackage it 
to meet the requirements of Section 382.81 of this Title. 

Waste containing iodine-129 must be accompanied by the results of analyses 
authorized by the department that were performed to determine the activity of 
iodine-129 contained in the waste. 

For the disposal of waste authorized by the department in accordance with 
Section 382.83 of this Title, the waste meets the requirements of that 
authorization. 
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Only waste containing or contaminated with radioactive material may be disposed of in 
disposal units at the land disposal facility. 

At the time a shipment or any part of a shipment is accepted for disposal, the 
permittee must date the manifest, sign the appropriate certification on the manifest, 
give the copy to the transporter, and obtain the remaining copies of the manifest from 
the transporter. 

Within one week of acceptance of a shipment or any part of a shipment, the permittee 
must send one signed and dated copy of the manifest to the radioactive materials 
licensee who last possessed the waste and transferred the waste to the permittee. 

Within 15 business days of acceptance of a shipment or any part of a shipment, the 
permittee must send a legible copy of the signed and dated manifest to the New York 
State Department of Environmental Conservation, Bureau of Radiation, Division of 
Hazardous Substances Regulation, 50 Wolf Road, Albany, New York, 12233-7255. 

Upon acceptance of the waste, the permittee must clearly label each waste package 
with a unique identification number, which must be used to identify the package 
throughout the storage, treatment (if any), and disposal operations. The number must 
be used in all records pertaining to waste packages required by Subpart 383-13 of this 
Part and in the tracking system required by Section 383-8.6(a)(2) of this Part. 

Following receipt and acceptance of a shipment of waste, the permittee must record 
the following information: 

The date that the shipment was received at the disposal facility 

The date of disposal of the waste 

A unique shipment manifest number 

The location of disposal at the disposal site 

The volume of any pallet, bracing, or other materials that are included with waste 
shipments, or are generated from onsite activities, and that are disposed of as 
contaminated or suspect materials 

The containment integrity of the waste disposal containers as received 

Any discrepancies between materials listed on the manifest and those received 

Any evidence of leaking or damaged packages or radiation or contamination leve., 
in excess of limits in Part 381 of this Title 

A brief description of any repackaging operations of any of the waste packages 
included in the shipment 
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- Any other information required by permit. 

The permittee must store the information described in Section 383-8.4(~)(7) of this 
Part in the computer recordkeeping system required by Section 383-13.2(h) of this Part. 

The permittee must not accept waste or NARM waste from a generator or broker 
unless the generator of the waste has submitted a waste minimization statement to the 
permittee. The waste minimization statement must contain an analysis of the potential 
for reducing the generation of waste and, based on this analysis, a proposed program to 
reduce the volume and activity of waste produced by the generator. The waste 
minimization statement must include: 

- An identification of the amount and type of wastes generated 

- For each waste stream, an identification of the source of these wastes 

- An analysis of technically and economically feasible waste reduction techniques 

A waste minimization program and schedule for implementing the feasible waste 
reduction techniques. 

- 

The following requirements of Section 383-8.4(d) are applicable to the disposal of waste 
found unacceptable for disposal at the land disposal facility. 

The permittee must return waste not acceptable for disposal to the waste generator or 
processor, or reprocess and/or repackage it into an acceptable form. Waste returned to 
the generator must meet the requirements of Federal and State transportation laws and 
regulations. 

The permittee must isolate waste awaiting reprocessing, repackaging, or return to the 
generator or processor from all other waste on the site. 

The permittee must report the receipt of all unacceptable waste in accordance with 
Sections 383-13.3 and 383-13.4 of this Part. 
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3. WASTE GENERATORS’ CERTIFICATION PROGRAMS 

LLW disposal facilities rely on waste generator certification programs. This section discusses 
the various types of LLW generators, the typical waste forms being generated, and the measures 
taken to meet disposal facility WAC. Generator certification programs contain verifiable audit 
checkpoints necessary to demonstrate compliance with the WAC. The supporting data required 
for verification are normally found at the generator facility. LLW disposal facilities will perform 
random sampling on incoming shipments, whereas the generator certifies each package according 
to the programs discussed in this section. 

3.1 Types of Low-Level Radioactive Waste Generators 

Sources of commercial LLW may exist wherever radioactive materials are handled or 
processed, and can be categorized into two types: 

0 Industrial and institutional sources, including manufacturers, test and research 
laboratories, hospitals, and academic institutions 

0 Commercial nuclear fuel cycle sources - production facilities for uranium hexaflouride, 
nuclide enrichment, and fuel fabrication, nuclear power plants, spent fuel storage 
facilities, and fuel cycle facilities undergoing decontamination and decommissioning. 

3.1.1 Low-Level Radioactive Waste Characteristics 

Typically, waste from conversion, commercial nuclide enrichment, and fuel fabrication 
facilities contain the radionuclides in the uranium decay chain as the predominant constituents. 
Industrial and institutional waste contain a broader spectrum of radionuclides in small quantities, 
with H-3, C-14, Co-60, Tc-99m, and Cs-137 representative of constituents from medical, 
manufacturing, or test operations. Nuclear power plants and spent fuel storage facilities produce 
LLW containing primarily activation products, fission products, and transuranic elements. At 
present, only very small amounts of DOE LLW are disposed at commercial LLW sites. 

3.1.2 Summary of Low-Level Radioactive Waste Forms 

The physical form of the LLW is the primary consideration in selecting treatment and 
packaging alternatives for the material. These physical forms are: 

Radioactive gases 

0 Liquid LLW streams 

0 Dry solid LLW. 

Radioactive gases are often treated to remove contaminants, with the resultant waste 
generated by the treatment process (for example, filtration, scrubbing, absorption) falling into one 
of the other categories. The decontaminated gas is subsequently discharged directly to the 
environment. 
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Liquid LLW streams are fluids with relatively low concentration of solids, generally less than 
1% suspended solids. The “liquid” designation, however, may be applied to fluids containing up to 
10% suspended solids, which are categorized as slurries. The predominant liquid LLW forms 
include the following waste streams: 

e 

e 

0 

e 

e 

e 

Decontamination solutions generated from decontamination of building and equipment 
surfaces. These solutions are either water-based, containing suspended solids and small 
quantities of chemicals and detergents, or chemical-based, containing strong detergent 
agents that are usually also chelating agents. 

Chemical regenerative solutions produced from the regeneration of organic ion- 
exchange media, such as demineralizer beds and resin beds. 

Contaminated oils produced by the oilhater separators used to treat floor and 
equipment drains, from hydraulic scrubbers used in system piping, and from used oil 
from reactor coolant pumps. 

Liquid scintillation fluids generated as organic solvents (for example, toluene, xylene) in 
liquid scintillation counting operations. 

Miscellaneous liquid wastes produced from various sources such as laundry waste, 
discharges from equipment and floor drains, process and steam condensate, steam- 
condensate cooling water discharge, and rinse water from cleaning and purging 
operations. 

Semisolids or wet solids produced from the treatment of liquid waste, or as thick (high 
solids content) slurries from a materials processing operation (for example, tailings). 
This waste form includes evaporator bottoms, expended filter cartridges, biological 
waste (such as animal carcasses, animal bedding, excreta, vegetation, culture media), 
and miscellaneous slurries. 

Dry solid LLW includes the following: 

e 

e 

Contaminated equipment and materials, inclusive of nuclear power plant equipment 
(for example, piping sections, valves, and motors) that has been taken out of service, 
building material from decommissioning and remediation operations, and radiologically 
contaminated soil from remediation operations. 

Bulk trash, categorized as compactible or noncompactible, and combustible or 
noncombustible. For example, clothing, rags, plastic, and paper products are both 
compactible and combustible, whereas construction material, tools, and piping are 
generally noncompactible and noncombustible. 

Irradiated hardware that consists of plant components activated by exposure to a 
neutron flux and then removed from service. 
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3.2 Generator Compliance with Waste Acceptance Criteria 

Each generator certification program has an objective of meeting the applicable regulations 
regarding waste classification, treatment, and packaging. Specific procedures are developed to 
ensure that each waste stream is handled properly with the goal of WAC compliance as the 
primary objective. Each regulatory requirement has a performance criteria or standard that must 
be met. Generators have developed their own unique programs tailored to address their waste 
volume reduction needs. This section discusses the typical program elements found in a generator 
compliance program. 

3.2.1 Waste Classification 

The acceptance criteria established by the NRC and used at commercial LLW disposal 
facilities, particularly the LLW classification system, identify the need for collection and 
segregation of LLW prior to either processing or packaging of the waste. The LLW classification 
system defines three classes of waste for which states/compact regions are responsible: Class A, 
Class B, and Class C. Each waste class has established maximum concentration limits for 
individual radionuclides, with the limits increasing from Class A to C. Class A places only 
minimum requirements on waste form and characteristics. Classes B and C set more stringent 
requirements on waste form and characteristics to ensure physical stability after disposal, such as 
the requirement that the waste must remain stable and recognizable for 300 years. Proper waste 
classification is a compliance verification item that is verified by reviewing the generator 
procedure and verifying that supporting documentation exists. 

3.2.2 Waste Treatment 

The waste form is usually treated to reduce the volume of waste requiring disposal, or to 
change the waste form, and/or to separate the radioactive components from the nonradioactive 
component in the waste stream. Treatment of LLW generally takes place when it is necessary to 
satisfy regulatory requirements or if treatment improves the overall cost-effectiveness of disposal. 

LLW treatment produces a waste stream that has a smaller volume and higher concentration 
of radioactivity than the original waste, and a second stream of sufficiently lower radionuclide 
concentrations than the original waste to permit release or reuse. The U.S. nuclear industry, 
particularly the utilities that generate large volumes of LLW, are increasingly using volume 
reduction treatment techniques to reduce processing and disposal costs. 

WAC should ideally be uniform for each LLW disposal facility. Waste acceptance at a 
facility should be based on review of accompanying shipment documentation that includes the 
following characterization information: 

A physical description of the waste 

0 Waste volume and weight 

Radionuclide identity and quantity 
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0 Total radioactivity 

Principal chemical form 

0 Solidification agent, if any 

0 Absence of freestanding water 

0 Waste class. 

3.2.3 Waste Packaging 

The shipper is responsible for ensuring the adequacy of the waste packaging, and for 
ensuring that the carrier is licensed and follows proper procedures, and that the disposal facility 
operator is certified to receive the packages. Confirmation that these responsibilities are being 
met is embodied in the radioactive waste manifest that accompanies each shipment of waste. An 
auditor can verify the execution of each of the waste packaging steps while reviewing the 
generator’s procedures and supporting records such as the radioactive waste manifest. The 
manifest contains the following information, as a minimum: 

0 

0 

0 

DOT proper shipping name, hazard class, and identification number for the material 
(from 49 CFR 172.10); and NRC certificate identification, if relevant 

Shippers certification that the waste package has been properly prepared for transport 

Description of the chemical and/or physical form of the waste 

Name of each radionuclide and the activity of the radioactive material in each 
package(s) 

Type of packaging and transport index assigned to each package 

Category of label applied to each package 

Waste form and classification (from 10 CFR 61). 

Most LLW is shipped as LSA Exclusion Use, for which labeling and marking of individual 
packages are not required. However for nonexclusive use shipments, shippers must affm warning 
labels on two opposite sides of the package prior to loading the packages on the transport vehicle. 
Three different warning labels are used that indicate the external radiation level and the specific 
handling procedures to be used. These labels are: 

0 Radioactive - White I 

Radioactive - Yellow I1 

0 Radioactive - Yellow 111. 



Additionally, the shipper must mark each package with applicable DOT package 
specification, proper shipping name (from 40 CFR 172.101 list of hazardous materials), and 
identification number, the appropriate package Type (A or B), and the gross weight (if greater 
than 110 lb). 

The maximum permissible dose rate at any point on the external surface of any package of 
radioactive materials cannot exceed 200 mrem/hr or 10 mrem/hr at 1 m from the surface 
(49 CFR 173). Shipment of waste by "exclusive usel' vehicle allows for slightly higher radiation 
levels: 1 rem/hr at the package surface for a closed transport vehicle, 200 mrem/hr at the external 
surface of the vehicle, 10 mrem/hr at 2m for the vehicle surface, and 2 mrem/hr in any position of 
the vehicle that is occupied by a person (transport worker). All packages are wipe tested to 
ensure that any removable contamination on a package does not exceed applicable limits set forth 
in 49 CFR 173. 

To ensure compliance with the waste classification requirements of 10 CFR 61, the NRC 
requires its licensees, prior to packaging LLW for shipment, to: 

0 Classify the waste in a consistent manner 

0 Establish an onsite compliance program specific to that facility that considers the 
various radiological and other diverse characteristics of the different waste streams 
generated by the facility 

0 Adhere to an objective of achieving measured or inferred radionuclide concentrations 
accurate to within a factor of 10. 

There are four basic methods to characterize packaged wastes either individually or in 
combination by licensees: 

0 Materials accountability 

0 Classification by source 

Conversion factor technique using a calibration curve 

Direct measurement of individual radionuclides. 

The conversion factor technique is used by many industrial and fuel cycle facilities and 
involves the conversion of external gross gamma radiation readings to an estimated curie content 
of the package using a calibration curve specific to the type of material in the package. 

The typical procedure at the shipper's facility for loading of the waste in drums, the most 
common form of LLW packaging, includes the following steps: 
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1. 

2. 

Inspect each drum prior to use for obvious defects, such as holes and split seams. 

Place drums on pallets at the drumming station and load with waste material. All liquid 
wastes are immobilized prior to closure of the drum. 

3. Place the lid with the gasket on the drum to ensure that there is a good fit between the 
drum and the lid. 

4. Attach the bolt ring to the drum, engaging both the lid and rim of the drums. Screw in 
the bolts, attach the nuts, and screw it on tight. 

5. 

6. 

Reinspect the drum for any defects. 

Affm the appropriate marking or label to the drum. 

7. Weigh the drum and record the weight on the label affmed to the drum. Also, record 
the assigned "container number" on the drum. 

8. Perform a radiation and contamination survey of the external surface of the drum to 
validate that the radiation level on the external surface does not exceed 200 mrem/hr 
and that the level of removable radioactive contamination is kept ALARA. The results 
of the survey are to be recorded and kept on file. If ALARA levels are not achieved, 
decontaminate the external surface and repeat the survey. 

9. Determine the activity level of the drum (using the conversion factor technique). 

10. Using a fork lift, move the pallet with the drum on it to the temporary storage area and 
record the location of the drum. 

An auditor can use the shipper's procedure to verify that each step or similar step is 
conducted prior to loading a LLW shipment to the disposed facility. 

3.2.4 Summary of Generator Waste Forms 

10 CFR 61.56 details the minimum waste form characteristics that must be met for any LLW 
disposed in near-surface facilities. These characteristics include the use of biodegradation- 
resistant packaging and limitations on liquid content, Liquids must have absorbent material 
capable of absorbing twice the liquid volume. The LLW waste must be free of explosive material 
or material. that may react explosively with water. Toxic gases, vapor, or fumes must not be 
produced by the waste. The waste must not be pyrophoric. Gaseous waste must contain less than 
100 Ci per package and have an associated pressure of less than 1.5 atmospheres at 20°C. Any 
hazardous, biologically pathogenic, or infectious material must be treated prior to disposal. 
Several of these general requirements are enhanced by the host State and disposal site operator's 
license conditions, resulting in more restrictive acceptance criteria, as detailed in Section 2 of this 
report. Section 6 of this report contains system descriptions of the state-of-the-art technology 
available for verifying waste form compliance. 
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Class B and Class C wastes are required to be structurally stable to reduce the likelihood of 
slumping and failure of the disposal unit cover leading to contact of infiltrating water and the 
waste. Criteria defining this requirement are given in the NRC's "Branch Technical Position on 
Waste Form." The waste class distinction is predicated on both long- and short-lived 
radionuclides contained in the waste. If segregated from other waste, there are no supplemental 
stability requirements for Class A waste. However, if Class A waste is disposed with Class B and 
Class C wastes, the Class A waste must be structurally stable. 

3.3 Programs for Verifying Generator Compliance with Waste 
Acceptance Criteria 

Most large generators of radioactive waste, such as commercial nuclear utilities, have a 
variety of programs, procedures, equipment, and instrumentation to verify compliance with 
disposal facility WAC. These programs and procedures cover the classification, solidification, 
packaging, survey, storage, and transportation of LLW from the generator site to the disposal 
facility. The generator programs normally incorporate the WAC requirements of the specific 
disposal facility to which the waste is being shipped. Incorporating WAC requirements of the 
specific disposal facility significantly reduces the likelihood that waste shipped to a disposal facility 
would not meet the WAC. 

Examples of commercial and institutional generator LLW acceptance verification programs 
are discussed in the following subsections. 

3.3.1 Nuclear Utility Low-Level Radioactive Waste Verification Programs 

The programs and procedures used by nuclear utilities range from process control programs 
(PCPs) to the final quality control (QC) inspection of the waste prior to shipment. Listed below 
are some of the in-house or vendor incorporated procedures employed by Consolidated Edison 
Power Company (ConEd) to verify that LLW generated at Indian Point Units 1 and 2 complies 
with the WAC of the LLW disposal facility. These in-house procedures may incorporate vendor 
procedures, equipment, and processing methodologies of vendors who may provide solidification 
services for processing waste such as filters, sludges, and ion exchange resins. The following is a 
list of procedures used by ConEd to verify WAC 

0 Consolidated Edison Corporate Instruction CI-240, Supplement 1, "Quality Assurance 
Program for Radioactive Material Packages and Quality Control Requirements for 
Radioactive Waste Classification and Characterization (Form)" 

Chem-Nuclear Systems, Inc. (CNSI) Procedure SD-OP-003, "Process Control Program 
for CNSI Cement Solidification Units" 

0 CNSI, Procedure SD-OP-026 "Process Control Program for Cement/Oil Solidification" 

0 CNSI, Operating Procedure SD-OP-048, "In Situ Solidification of Suspended Objects" 

0 CNSI, Operating Procedure SD-OP-050, "Mobile Cement Solidification" 
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RW-SQ-4.000, "Shipment Final QC Inspection" 

RW-4.001, "Container Control and Accountability" 

RW-Q-4.006, "10 CFR 61 Sampling Program" 

RW-SQ-4.007, "Process Control Program (PCP)" 

RW-SQ4.011, "Radman Program Operation" 

RW-SQ-4.101, "Preparation of Radwaste for Storage or Shipment" 

RW-SQ-4.104, "Classification of Radioactive Materials" 

RW-SQ-4.106, "Shipment of Radwaste" 

RW-SQ-4.202, "Operation and Dewatering of Radwaste's Demineralization System." 

3.3.1.1 Waste Sabilizafion-Process Control Program. Commercial nuclear utilities use 
process control programs to provide reasonable assurance that processed waste has been 
completely solidified and is absent of free-standing water prior to shipment offkite and subsequent 
land disposal. At ConEd's Indian Point I1 Station, solidification services for processing waste, 
such as filters, sludges, and water cleanup resins, are currently provided by a contractor. 

The vendor's process control program is implemented to ensure that the waste is completely 
solidified and absent of free-standing water, and is subject to the approval of the Station. The 
Station's in-house procedures incorporate vendor procedures, equipment, and processing 
methodologies. Necessary precautions are detailed in the vendor process control program and the 
utility procedure for each type of waste to be processed. Only waste that falls within the 
boundary conditions of the vendor's topical report qualification tests is solidified to meet 
10 CFR 61 Class B and C stability requirements. 

Equipment and instrumentation used by the vendor must be designated in the vendor's PCP 
and the utility procedure for each type of waste to be processed. The vendor must furnish the 
utility with a copy of its NRC-approved 10 CFR 61 waste form topical report. ConEd's in-house 
procedures have specific stipulations regarding the vendor's topical report; among them is the fact 
that a topical report that is under review should not be used unless written assurances are given 
by the diiposal site of waste acceptance, and the status of the NRC topical report is obtained. 

The radioactive waste supervisor or his designee is responsible for management verification 
of vendor acceptability, and accomplishes this task by performing the following tasks: 

Verifying that contracted services meet ConEd's standards and specifications 

Reviewing the vendor's PCP, operating procedures, and proposed contractual 
agreements, and advising the appropriate management as to their adequacy 
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Retaining vendor-supplied documentation for NRC inspection and review 

Monitoring vendor operations to ensure compliance with ConEd practices and 
procedures, as well as with the contractual agreement 

Verifying documentation of vendor acceptability on the Checklist For Vendor PCP. 

In order for a solidification vendor to be qualified, the following sample Vendor 
Qualification Checklist must be completed by the vendor. 

Vendor Qualiscation Checklist 

Is the vendor able to: 

0 Provide a process control review program approved or under review by NRC and the 
disposal site licensee. 

Demonstrate the ability to meet: 

- 
- 
- DOT shipping regulations 

Provide the following for review and evaluation: 

0 

NRC 10 CFR 61.56 waste form standards, including the standards related to HICs 

Disposal site specifications for solidified liquid 

0 

A general description of the laboratory mixing of a sample of the waste to arrive 
at process parameters prior to commencing the solidification process. 

A general description of the solidification process, including the type of 
solidification agent, process control parameters, parameter boundary conditions, 
proper waste form properties, and assurance that the solidification systems are 
operated within the established process parameters. Include a discussion of 
sample mixing, curing as it relates to what the full-scale product will undergo, and 
waste analysis. 

For cement solidification, a general description of the results of topical report 
testing to satisfy the qualification test requirements for the new BTP. 

A general description of a sampling program producing at least one representative 
sample from each batch to ensure solidification and the action to be taken if the 
sample fails to verify solidification. A batch is defined as any quantity of waste 
from a single source (for example, a holding tank) that is processed in a single 
batch, even if it is in several liners. A chemically similar but nonradioactive 
sample may undergo test solidification if worker ALARA conditions warrant it. 
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The provisions to verify the absence of free liquid in solidified waste. A 
compressive strength test for PCP test specimens. 

The provisions to reprocess containers of solidified waste in which free liquids are 
detected. 

If the solidification process is exothermic, the process control parameters that 
shall be met prior to capping the container. This includes the use of an in situ 
temperature probe. 

A general description €or the treatment of oily wastes that are to be transported 
offsite for burial. 

As appropriate, a sketch of the process systems. 

A statement that ALARA considerations were addressed in all phases of the 
solidification process. 

A description of the dewatering technique and control procedures. If a HIC is 
used, this should include a PCP to ensure that free-standing liquid requirements 
are met (0.5% in a steel liner or 1.0% free-standing liquid in a HIC). 

A description of provisions to reprocess wastes through the dewatering system if 
excess free water is observed. 

Guidance to the utility for surveillance specimen storage and testing. This archive 
testing shall be described in detail. 

The waste stream samples are deemed acceptable once the Checklist For Vendor PCP is 
complete. If the end product of sample solidification indicates a uniform, dry, free-standing 
monolith, and the end product resists penetration when probed with a firm object, then the 
solidification process is deemed complete. The checklist is comprehensive to a wide variety of 
waste forms and, therefore, must be tailored to meet the specific WAC requirements pertaining to 
a generator’s waste stream. 

Table 3-1 lists a series of qualification tests used by ConEd in its PCP to satisfy the 
qualification test requirements for the new BTP. Test methods are compared to the original BTP 
(NRC 1983) requirements for cement stabilization of waste with requirements contained in the 
new BTP (NRC 1991) in Table 3-1. The process control program used by ConEd and other 
commercial utilities plays 
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I- 
Table 3-1. ConEd Indian Point Station radioactive waste cement BTP comparison. 

Test methods 1983 BTP January 24, 1991, BTP 
Qualification tests (unchanged) cement stabilization guidance cement stabilization guidance, Appendix A 

>60 psi >500 psi mean “recommended“ Compressive strength ASTM c39 

Radiation stability 

Biodegradation 

Leachability 

Immersion 

I”’ 
Thermal cycling 

Free liquid 

Full scale tests 

Gamma radiation >60 psi after 10+8 rads >500 psi mean faster testing at 10+8 rads 
(resins or organics only) 

ASTM G22, G21 

A N S  16.1 

ASTM B553 

A N S  55.1 

>60 psi plus no growth, or 
>60 psi plus growth rate <1. 

Leach index >6,90 day freshwater 
and saltwater 

No growth plus >500 psi mean 
(resins or organics only) 

Leach index >6,5 days, worst leachant 

>60 psi after 90 days freshwater 
and saltwater 

90 days worst leachant 28 day cure plus 
>500 psi mean or >75% of pre-test resins - 
add 7day test on 18Oday cure 

>60 psi after 30 cycles 60/-40°C 

C O S %  volume 

>500 psi mean after 30 cycles 60/-40°C 

<OS% volume plus Ph 2 9  

Correlate field and laboratory size 
samples; field must be homogeneous 

Correlate field and laboratory size samples; 
field must be homogeneous 



a significant role in ensuring that wastes generated by these facilities are "acceptable" for disposal 
by land burial as defined in the disposal facility license application and consistent with 10 CFR 61. 

3.3.1.2 Waste Characterization Procedures. Other examples of procedures and 
programs used to veri@ the acceptability of waste for disposal are embodied in ConEd's 
"10 CFR 61 Sampling Program," the "10 CFR Part 61 Radwaste Classification Program," the 
"Shipment Final QC Inspection Procedure," and the "Radwaste Shipping Manifest Procedure." 
Each of these programdprocedures is discussed and the methoddequipment and materials used to 
enact and complete these programs are detailed. 

ConEd's 10 CFR 61 sampling program is used to monitor radionuclide trends in radioactive 
waste streams at Indian Point Units 1 and 2. The procedure is applicable to obtaining and 
analyzing radioactive waste samples for the purpose of compliance with waste classification 
requirements of 10 CFR 61, "Licensing Requirements for Land Disposal of Radioactive Wastes." 
Waste classification compliance is ensured by using a scaling factors method to determine 
radionuclide concentrations. Details on equipment and materials necessary for the use of this 
sampling program are: 

Gamma spectral multichannel analyzer 

Sampling bottles 

Sample packaging and containers 

0 Outside laboratory services for radiochemistry analysis. 

This sampling program includes a radionuclide behavior analysis for the nuclides measurable 
by the plant's gamma spectroscopy equipment. The behavior analysis is intended to trend 
radionuclide behavior under various plant/system operating modes and conditions. Difficult to 
measure radionuclides, such as transuranics, beta-emitters and hard-to-resolve gamma-emitters are 
analyzed by special radiochemical counting techniques. These samples are shipped to specialized 
outside laboratories for analyses. The selected laboratory must have experience performing 
10 CFR 61 compliance analyses. The experience requirement is met by a laboratory showing a 
history of analytical capability in performing radiochemical analyses using techniques 
recommended by NRC. 

At specified intervals and locations, samples are taken of the reactor coolant system (RCS), 
RCS filter media, spent resin storage tank resin, disposable radioactive waste resins, dry active 
waste, radioactive waste sludge, and a variety of miscellaneous wastes. A gamma spectrum 
analysis of each sample is performed under the stipulations provided in the procedure and the 
results reported in units of pCi/cc, pCi/gm, or pCi per unit, as applicable to the technique used. 
Results obtained from an outside laboratory should include all radionuclides listed in 
10 CFR 61.55, Tables 1 and 2. 

Each sample prepared for shipment subsequent to laboratory analysis must adhere to the 
following requirements: 
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0 Labeling with the following: 

- Plant name and address 

- Sample location and name 

- Sample date and time 

- Sample number 

Packaging liquid samples such that an inner sealed bottle is packaged with sufficient 
absorbent material to absorb at least two times the liquid volume and sealing against 
leakage 

Orienting the liquid container with the capped opening in an upright position in the 
package 

Marking the outer package with orientation labels (arrows pointed in the direction of 
the upright liquid container and stating "This Way Up") 

0 Mailing instructions about the required analysis and sensitivities for each sample being 
sent to the outside laboratory 

Labeling, marking, surveying, etc., for a radioactive materials shipment according to 
RW-SQ-4.107 and RW-SQ-4.100. 

After the analytical results have been received from the offkite laboratory, a 10 CFR 61 
laboratory sample analysis of the results is performed. This analysis compares in-house sample 
name and size to that sent to the laboratory for a given waste stream, the in-house gamma (easy 
to measure) nuclide concentration results to the offsite vendor results for the same nuclides, and 
vendor percent uncertainties to results for radionuclides included on Tables 1 and 2 of 
10 CFR 61.55. Detectable results shall be available on the offsite laboratory results for the 
following nuclides: Co-60, 0-137, Fe-55, Ce-144, H-3,1-129, and C-14. 

The analysis results, coupled with the offsite laboratory analysis, provide additional assurance 
that the waste streams prepared for shipment and disposal meet the WAC of the disposal facility 
for which they are destined. These data can be reviewed by an auditor during generator 
inspections. 

3.3.7.3 Waste Classification Procedures. ConEd procedure RW-Q-4.103 provides 
detailed instructions for the 10 CFR 61 waste classification of LLW to be shipped to commercial 
near-surface disposal facilities. This procedure satisfies the waste classification requirements of 
10 CFR 61.55 and provides a manual method to perform this classification. ConEd also has a 
computer program (Radman Computer Program) that performs this task automatically. 
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Survey data sheets, radioactive waste storage logs, and the results of recent waste stream 
sampling are the materials and equipment needed to perform the waste classification. 
Classification of radioactive waste pursuant to 10 CFR 61 consists of three basic steps: 

Determine easy-to-measure nuclide concentrations in the solid waste and select key 
nuclides. (Section 5 of this report includes a discussion on suitable instrumentation 
sensitivity and compatibility.) 

Use key nuclides to determine difficult to measure nuclide concentrations in the solid 
waste using scaling factors. 

Compare the concentrations of identified nuclides with the limits set by Table 1 and 
Table 2 of 10 CFR 61.55 to determine the classification. 

Instructions and requirements are listed to determine the following waste characterization 
compliance items: 

1. 10 CFR 61 worksheet input data. 

2. Radionuclide concentrations for gamma-emitters, including low specific activity (LSA) 
crates or drums containing dry active wastes (DAW), and liners or containers 
containing non-DAW wastes. 

3. Concentrations for radionuclides, including step-by-step package instruction and the 
conversion of TRU concentrations to nanocuries per gram. 

4. Concentration of nuclides with less than a five-year half-life. 

5. The concentration of alpha-emitting TRU nuclides with a greater than five-year half- 
life. From these determinations, the Part 61 waste classification(s) of these wastes are 
made. Examples of the classification worksheets and other materials used in this 
procedure are provided in Attachment 2 of Appendix A. 

3.3.1.4 Final Inspection Procedures. ConEd Procedure RW-SQ-4.000, Rev. 9, 
"Shipment Final QC Inspection," is used to provide assurance that Indian Point Units 1 and 2 are 
in compliance with all applicable plant procedural and administrative guidelines, State and Federal 
regulations, and burial site criteria with regard to the classification, form, packaging, loading, 
transportation, transfer, and disposal of radioactive materials. This procedure is the final QC 
inspection providing supervisory verification of compliance prior to vehicle or cask closure and the 
subsequent departure of the shipment, and is applicable to all outgoing radioactive wastes. The 
intent of the procedure is to ensure that all requirements of the NRC and DOT regulations 
regarding protection of the health and safety of the public during the transport of radioactive 
material over public highways are met. 
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The radioactive waste supervisor and an independent QC inspector are responsible for 
conducting the final inspection procedure. No special equipment or materials are needed for this 
procedure. 

The shipment compliance verification record is established to provide a functional checklist 
for each phase of the final inspection. The steps for the final shipment inspection are: 

Prepare documentation 

Conduct surveys 

Package and load 

Transfer and ship. 

The QC inspection procedure consists of the following components: 

Obtain current shipment compliance verification record 

Complete the shipment compliance verification record cover sheet 

Gather the prerequisite documentation 

Organize the shipment documentation 

Perform container inspection 

Perform vehicle inspection 

Review the records and file 

Observe ALARA compliance 

Check vehicle departure 

Check notification requirements 

Observe incoming radioactive material verification. 

At ConEd, the acceptable performance of the procedure is denoted by the completion of all 
prerequisite procedures and Attachments 8.1 and 8.2 in Appendix A. 

3.3.7.5 Shipment Documentation Procedures. Another important procedure used by 
ConEd and other commercial utilities to ensure that radioactive waste shipped for land disposal 
meet the stipulated WAC is the "Radwaste Shipping Manifest." This procedure is applicable to 
the shipment of solid radioactive waste transported in exclusive (sole) use vehicles loaded by 
Indian Point Station and off-loaded by the disposal facility. Its purpose is to ensure that the 
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preparation of radioactive waste shipment manifest forms comply with current regulatory and 
disposal facility requirements. 

The following equipment and materials are required for this procedure: 

Current copies of the radioactive Shipment Manifest Form from CNSI and USE 

0 CNSI Radioactive Shipment Manifest or USE Radioactive Waste Shipment and 
Disposal Manifest as applicable 

0 Radioactive waste storage logs 

0 Survey data sheets for all packages or containers to be shipped 

Waste and shipping classification worksheets completed in accordance with ConEd 
procedures TS-Q-4.103 and TS-SQ-4.101. 

Attachment 8.1 in Appendix A illustrates the requirements and instructions used to ensure 
that waste shipped from commercial utilities in general and, more specifically, the Indian Point 
Stations 1 and 2, are in compliance with WAC of the targeted disposal facility. 

3.3.7.6 Utility Verification Program Summary. The confluence of programs and 
procedures/equipment/methods provide assurance that DOT and NRC regulations pertinent to 
the processing, characterization, classification, shipment, and disposal of LLW are met. 
Adherence to these programs and procedures and their inherent testing and qualification 
methods, procedures, and guidelines provides the greatest assurance that LLW shipped from large 
generator sites meet the WAC of the selected commercial disposal facility. 

Other commercial utilities contacted (i.e., Niagara Mohawk, Northeast Utilities, and Texas 
Utilities) have programs and procedures/equipment for the verification of WAC similar to those 
detailed for ConEd. These procedures for the respective commercial generators are, of course, 
tailored and specific to the LLW disposal facility to which the waste is shipped. 

3.3.2 Institutional Low-Level Radioactive Waste Verification Programs 

The institutional programs consist of universities and research centers. The LLW 
verification methodologies previously described in this section are currently being implemented at 
most of the universities that have large-scale nuclear medicine programs or reactor curriculums. 
The management structure and administrative depth is limited because of budgetary constraints. 
A typical institutional program includes the following scenario. 

Radioactive materials shipments from universities are normally the responsibility of the 
originating department; all outgoing shipments of radioactive material are packaged with guidance 
from the University Radiation Control Office (RCO). Verification of the adequacy of packaging, 
monitoring of dose rates, and preparation of shipping documents are performed by RCO 
personnel. All outgoing shipments of radioactive materials are required to be processed through 
the RCO. 
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To dispose of radioactive waste, it must be segregated in the laboratory according to waste 
type and radionuclide, and accumulated and packaged in containers in accordance with strict 
guidelines specified by the RCO. The waste is picked up by RCO personnel on an "as requested" 
basis, three times per week. Each item is checked for proper packaging, identification of 
radionuclides, and the presence of radionuclide activity data and chemical form data before an 
item is accepted by the RCO. The item is logged into the waste inventory program and assigned 
to a waste disposal category. 

Waste items containing radionuclides with half-lives less than 120 days are held in storage at 
least 10 half-lives or until they have decayed to background. The items are then removed for 
conventional disposal or released to Risk Management and Safety, as appropriate. Storage areas 
are becoming more common throughout the university environment. Institutional facilities have 
used radioactive waste brokerage firms as a disposal option. Brokerage firms assume liability of 
the LLW once the package has been opened for processing purposes. 

The methods for verifying compliance with the disposal site WAC at institutional facilities 
are similar to other generator facilities; however, the primary difference is that institutional 
facilities have additional process knowledge which can reduce the analysis requirement per waste 
stream. 





4. A SUMMARY OF DISPOSAL FACILITIES’ PROGRAMS TO VERIFY 
COMPLIANCE WITH WASTE ACCEPTANCE CRITERIA 

This section summarizes the LLW facility operating practices that are based upon the WAC 
references in Section 2, Table 2-1. The LLW facility operators were contacted for copies of their 
operating procedures. Each procedure relevant to verification of the facilities’ WAC was 
summarized. The objectives of the disposal facility verification programs are also highlighted in 
this section. 

With the exception of the Envirocare facility, all of the currently licensed LLW disposal 
facilities were initiated prior to 10 CFR 61 regulations. A series of amendments to the disposal 
facilities’ materials licenses since 10 CFR 61 have established WAC in each facility’s materials 
license which are essentially consistent with the waste classification required in 10 CFR 20.311, 
waste characteristics required in 10 CFR 61.56, and other criteria related to performance-driven 
LLW disposal. 

The waste disposal facilities have guidance for developing a program for receipt and 
inspection of LLW. Also NUREG-1200, Low-Level Waste Disposal Licensing Bogrum, published 
in 1987, provides a standard review plan for waste receipt and inspection programs. The intent of 
the standard review plan is to evaluate a license application’s adequacy to meet the requirements 
of 10 CFR 61. The following license requirements are included in the regulatory evaluation 
criteria: 

Examination of shipping documents 

0 Visual check of the waste package 

Survey for removable contamination and external radiation levels 

Verification of waste classification 

0 Verification of minimum waste form and stability requirements 

Identification of packages requiring remediation 

Evaluation of the license review findings. 

Waste review and acceptance procedures from the Beatty, Nevada and Richland, 
Washington facilities, and a summary of those procedures from the Barnwell facility were 
reviewed for their ability to detect deficiencies in WAC listed in Table 2-1. Envirocare is 
currently licensed to accept naturally occurring radioactive material, and byproduct material 
defined in 10 CFR 30, so its survey and acceptance procedures do not reflect those of a facility 
receiving all types of LLW. 

The generation, packaging, shipment, and receipt of LLW provides an interrelated 
relationship of parties for ensuring compliance with WAC. As the waste and its manifest and 
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certification is passed from one to the other, the liability for that waste follows, and upon its 
receipt at the disposal site, all three parties (generator, shipper, and facility operator) are 
responsible for waste form or container violations. Penalties for repeated violations affect all 
three parties. The generator can lose facility access and its license, and/or be fined. The ship+ 
is liable for the same penalties, and may have to bear the cost of return of a nonconforming 
shipment to the generator. The facility operator may be forced to repackage the waste to meet 
disposal site criteria, and must bear the cost of temporary operations interrupts, cleanup, or other 
recovery measures caused by waste form or package nonconformance. 

This necessary cooperation promotes a smooth working relationship, which begins with the 
generator’s notification to the facility operator before it is loaded onto a truck for shipment, that 
the generator proposes to send a waste shipment of a specified volume, weight, package type, and 
curie content to the disposal facility. When the generator receives written approval from the 
disposal facility, a licensed shipper takes possession of the waste via a signed manifest and 
shipper’s certification of the content and transports the waste to the disposal facility. 

All parties of the transfer are aware of the WAC, DOT requirements, and State or local 
requirements applicable to the shipment. When a LLW shipment arrives at any of the three 
operating facilities, a series of incoming verification steps are conducted by the facility manager, 
health physics technician, or designee. The following incoming verification steps are summarized 
from the four facility operation procedures. 

1. Prior to accepting any waste, shipment inspections are performed to determine if each 
shipment complies with DOT regulations regarding radiation and contamination levels. 
A radiological survey is conducted according to an established facility operating 
procedure. 

2. Shipping documents are reviewed to verify compliance with State and Federal 
requirements. Figure 4-1 includes sample radioactive shipment manifest forms from the 
Barnwell and Envirocare facilities. Each manifest is reviewed for the following items: 

Completeness and legibility 

A certificate of compliance, if applicable, for specification shipping containers 
required by 10 CFR 71 

Exclusive-use instructions provided by the shipper to the carrier for shipments 
consigned as exclusive use 

0 DOE/NRC 741 form, if required 

0 Certification of limited quantity or instruments and articles, if applicable 

The shipment content descriptions do not contain material prohibited by the 
disposal facility license conditions 
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P 
G, 

ADDRESS 
(5) 

TELEPHONE SHIPPING DATE 

SHIPMENT TYPE - SHIPMENT SURFACE EXPOSURE 

(1) GENERATOR NAME BARNWELL WASTE MANAGEMENT FACILITY CARRIER 

FACILITY Opera ted  by CHEM-NUCLEAR SYSTEMS, INC. 
PO Box 726, Barnwell. South Carolina 29812 

RADIOACTIVE SHIPMENT MANIFEST FORM mRlhi (803) 259-1781 ADDRESS 

/ I , - .  / .,- <I?-- 
LAbK IUtN I IPlLAl IUN NU. __ UDMJ (3A) RADIOACTIVE WASTE TRANSPORTATION PERMIT NO. CITY ___ STATE CODE 

CONTACT 
EMERGENCY RESPONSE CONTACT 

PHONE( )- SHIPMENT NO. LINER TYPE 

(4) USE THIS NUMBER ON SHIPMENT I D  NUMBER PAGE - LINER SERIAL NO 

OF - PHONE( . ) ALL CONTINUATION PAGES 
.^I -.. . -^ 

DRIVER SIGNATURE - (38) NUMBER OF GENERATORS DATE 

SHIPMENT TOTALS (81 TOTAL SNM 
(7) Isotope Grams No Pacbpes Source 

(Pounds) 
DIS sal Total ACTIVITY 10CFR20.311) 
VoPeme NO 01 

Miiicuries U-233 

. U-235 
(It 3) Packages . All 

lSOtoPeS Tritium C-14 Tc.99 1-129 

Total 
(11) 
NUMBER AND TYPE 

(10) 
SOLIDIFICATION 

(9) 
MINIMUM WASTE 
PACKAGE % FILL AGENT OF CONTAINERS 
fldl (151 (16AJ 

(12) WASTE DESCRIPTION - ~- EA~,T,EA?R_M, CLASS - FORM ~H'EMICAL NAME AND% OF 
FORM Ck IELATING AGENT(S) IJMU IJM3 (rlc . -  

(169) ( )Yes ( 

(17) ( )Yes ( 

) No This waste(s) must be disposed in South Carolina Department 01 Health and 
Environmental Control Approved Structural Overpack@) to meet stability requirements. 

) No THIS VEHICLE IS CONSIGNED EXCLUSIVE USE. LOADING AND UNLOADING MUST 
BE ACCOMPLISHED BY CONSIGNOR OR CONSIGNEE OR HIS DESIGNATED AGENT. 

marked, and labeled, and are in proper condition lor transponatlon according to the applicable regulatlons Of 
the Department of Transportation. Date Signature 

(19) 'Certification is hereby made to the South Carolina Department of Health and Environmental Control that thls shipment of low-level 
radioactive waste has been inspected in accordance with the requirements of South Carollna Radioactlve Materlal Llcense NO. 097 a5 
amended, and the Nuclear Regulatory Commission's License No. 12-13536-01 as amended. and the effectwe Barnweil Site Disposal 
Criteria within 48 hours prior to shipment. and funher Certification is made that the inspection revealed no Items 01 nOn-COmpllallCe 

(le) IMPORTANT: "This is to certify that the above named materials are properly classified. described. packaged. with all applicable laws, rules and regulations." DlSPCSAL SITE COoY 

Form No. CNS-201 
Signature Title and Organization (1.90) 

SEE INSTRutTlMlS ON REVERSE Fang 

Crane 0 Forklift 0 
Shielded 0 Personnel 0 

0 This maters1 meets all license requirements. 

0 This material was disposed 01 In accordance with license. 

0 Discrepancy. 

Barrier 
Overpack S/N 

Overpack Lid SIN 

Other 

Date 

Authorized Signature litle 

Arrival Date Arrival Survey NO. 

DatelFime Buried ti P Initial 

Trench No. Location Code 

Waste Class Code 

Trench No. Location Code 

Waste Class Code 

Personnel Exposure 

Figure 4-1. Sample radioactive shipment manifest form. 



BARNWELL WASTE MANAGEMENT F&ILITY 
Operated by: CHEM-NUCLEAR SYSTEMS, INC. 

GENEAATOR NAME CONTINUATION SHEET 
SHIPMENT I D  M U e E R  USE THIS NUMeEA ON 

ALL CONTINUATION PAGES 

Figure 4-1. (continued). 

DISPOSAL SITE COPY 



(11 
Generalor Name / 

Address 

I 

I 

CllY State __ ZIP - 
contaci Person 

Phone No I-) 

121 
04  D#sPosaI Charges To 

Name 
P 0 UIConiracl Y 
AddleSS 

CilY __ 
Phone Nu I-) 

13) 
AgenllBroker 
Conlael Person 
Address 

State __ zip - 

State - ZIP ___ CllY - 
Phone No (-I 

RADIOACTIVE WASTE SHIPMENT L? DISPOSAL RECORD 
ENVIROCARE OF UTAH, INC. Ph. (801) 532-1330 

Fax: (801) 537-7345 46 W. Broadway, Suite 240 
Salt Lake City, Utah 84101 

Brokers Signalure Dale 

141 
Carrier - Shipplng Dale 

Carrier EPA # (11 any) 

Record U 

C0"li"".l,0" Pager 

(7) Page l o 1  
Use ThD No On All 

Rai l  CarlTraIler Number 

Canslgnad 10' LNVIRDCARE OF UTAH. INC.. Cllve Disposal Slle 
lmerslab 80. Ex11 49, West 01 Sal1 Lake CIlq. Ulah 

c4y: Stale:- Zip:- 

Contacl PBISO": 
Phone NO:(.-...-) 

Manifest Document Number. 
(Hazardous Waste Only) 

Container o1 cu FI Per ' 
Volume 
Cu FI Package, Co;lay 

Type 01 
Conlalner 

Owmi 
Over Pack 

YP 

TOIALFOR EACHCLASS 
PROPER SHIPPING NAME 6 HAZARD CLASS 

( p ~ 4 9 c m  i n  IOO 

I I I THIS IS TO CERTIFY THAT THE HEREIN-NAMEDMATERIALS ARE PROPERLY CLASSIFIED. DESCRIBED. PACKAGED, MARKED 

TERMS AND CONDITIONS OF THE DEPA~TMENT OF TRANSPORTATION. AND ARE IN COMPLIANCE WITH ALL REOUIREMENTS APPLICABLE AT THE 
AND LABELED AND ARE IN PROPERCONDITION FORTRANSPORTATION ACCORDING TO THE APPLICABLE REGULATIONS 

DESIGNATED DISPOSAL SITE. AND THE REOUIREMENTS OF 10 CFR PART 81 AND PART 20.311 OR EOUIVALENT STATE 
REGULATIONS IT  IS FURTHERCERTIFIEDTHAT ALLITEMS ON THIS RADIOACTIVE WASTE SHIPMENT 8 DISPOSAL RECORD 
HAVE BEEN THOROUGHLY EXAMINED. INCLUDING DIAGRAMS. AND ALL INFOflMATlON SUBMlnED IS TRUE. CORRECT 
AND COMPLETE. 

A HAZARDOUS MATERIALS Generator represents and wairanls lhal Waste 
malert.31 0 0 s  --OR- 0 lrnola haiardouswasteaadellnadIn40CFR26l Where Ihe 
m81erlal Is a hazardous wasle. lhls Shlpmenl Is also accompanled by a separale 
end Completed hazardous wasle manilesl. along vllh Ihe approprlale land- 
dirpo3al reslrklion nolice andlor csrlilicalion as requlred by 40 CFR 268 1. 
TITLE. Up& acceptance aI the disposal sole by Envlrocare 01 Ulah. InC. and all 
approprlale regulatory avlhOnIleS. Blle 10 the Waste vhlch conlorms IoGenerator'l 
represenlalions herem shall Ihereupon lransbt lrom Generalor and be vesled In Envlroeafe 01 UIah. Inc. 
WASTE MATERIAL: Generalor repre3enls and warranlies lhal all dala sel lorlh In lhls RADIOACTIVE WASTE SHIPMENT DISPOSAL RECORD are (rue and COIIW In all felpeCI1 and in accordance wilh all applicable 
govsmmenlal laws rule3 regulasons and Enarocare 01 Ulah. lnc *a facilllq Itcense 
INDEMNIFIC ATION. G~neralor agrees Lo indemnilq Enwmcwe 01 Ulah. Inc ,its onlcers. employees and egenu againstall losesand Ilabdlywhalsower IIsuch losses or Ilablhty iesullslrom Ihe lallure 01 lhe Wasla Material lo 
conlorm In all material respects IO Ihe data supp~led on Iha RADIOACTIVE WASTE SHIPMENT a DISPOSAL RECORD. or 11 Ihls $hlpmentIail$ IO meellhe standards prascrlbad by lhs Deparlmenlol Transportation or any 
aovemmenlal eaency having )urlsdicllon over such manerr. 

0 Aulhorlzed SlpnalUle 01 CUSlOmer T i l b  Dale 

C 

D. 

FOR ENVIROCARE OF UTAH USE 0 -Y 
-I &L&@E%z 

-Record Wasle Descriplion Inadequals 

__ Conlaminallon or Leakage Oslecld. 

- Unexpecled Exposure Rates Detected 

__ Labels. Markings. etc. lnadequale. 

__ Conlalner lnlsgrllq Inadsquala. SHIPMENT 6ECEIVED FOR DISPOSAL 0 
SHIPMENT REJECTED FOR DISPOSAL 0 - Olher 

__No Vlolallonr DeteelW on lhls Shlpmenl. 

INSPECTOR OAIE 

ENVIROCARE INVOICE # 
ENVIROCARE INVOICE D A T E  

ENVIROCARE CUSTOMER A: 

DISTRIBUTION: 

White, Yellow, Pink - Must accompany waste in transit. 
Green-Must be mailed to and be approved by Envirocare 

of Utah prior to shipment, unless a copy 
has been sent by fax. 

Gold -Customer Copy. 

FORM #E ID0 
REV. 7-93 

Figure 4-1. (continued). 



GENERATOR NAME 

AGENTIBAOKER: 

BATES: 

ENVIROCARE OF UTAH, INC. 
Continuation Sheet 

I I  I 

RECORD # ,,,,I 
FiSLtb 0.0.1. Lsbd 
class I49 CFR 172 1100) 

t 
I I 

Figure 4-1. (continued). 



For Richland, Washington disposat, a Washington State Patrol or Washington 
State Utilities and Transportation Commission Vehicle Inspection Certificate or a 
current, visible 9Oday vehicle inspection seal for intrastate vehicles is required. 

3. Offloading inspections are conducted to determine that the waste meets package and 
waste form requirements of the license. Each package is verified to be represented on 
the waste manifest, and any discrepancies are identified. 

4. Packages are opened. The decision to open packages varies at each facility, a random 
sample is taken at the Barnwell facility while 100% of the packages (for example, 
railcars) are sampled at Envirocare. Each facility has a specific criterion for selecting 
the number of containers to be opened, if any. Additional consideration is given to 
packages having unusual characteristics. 

5. Waste handling involving package separation is conducted to group the different waste 
classes at the USE facilities. There are specific package storage requirements at Beatty 
and Richland that limit the number of days that waste can be stored above ground. 

6. Specific package testing is conducted. The operational procedures define the methods 
used to conduct intrusive tests. Some examples of intrusive tests are: 

Waste form verification by core drilling into package contents 

Receipt inspection of polyethylene HIC engineered systems (opening of 
containers). 

Table 4-1 summarizes the WAC as discussed in Section 2 and shows how the acceptance 
procedures at each facility provide (or fail to provide) reasonable assurance that these WAC are 
met. Data for the tabIe and the accompanying discussion were derived from four sources. These 
sources are: 

Beatty, Nevada, Low-Level Radioactive Waste Dtposal Facility Standards Manual, 
published by US. Ecology, Inc., August 1, 1989 

Richland, Washington, F a d @  Standards Manual, published by U.S. Ecology, Inc., 
May, 1992 

Chem-Nuclear Systems, Inc., Barnwell Waste Management Facility Site Disposal 
Criteria (S20-AD-010) Revision 7, published by Chem Nuclear Systems, Inc 

Envirocare of Utah, Inc., Waste Characterization Plan, published by Envirocare 
October, 1991. 

All four disposal facilities rely heavily on the generator for incoming shipment verification. 
The disposal facility operators verify 100% of the shipment manifests, certifications, and bills of 
lading. In addition, the Beatty and Richland facilities require advance notification of intent to 
ship Class B and C waste. The Barnwell facility requires advance notice of all waste intended for 
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~ e c k  +CSI for shipper coat* 
cemfictpm m d  c&SdCation 1 &mal mdiation and t y p e <  

RicNmnd, Washington yu. 100%. -homing waste: yes, 10040 Yes, 20%. Yes. 20% 

- sirs a*s1 shipment Contamination levels per DOT Check containeriz3tion acceptable 

Yes 
Betalgama 4,200 dpm/100 an2 

I Alpha 220 dpm/1m 
ptacyds, 1;tbels. blocking. and 

This is &ne on all shipmenp. 
In addition, 15% iuc set aside 
for a complete NDE. 

(USE) USE  ties huvi ly  on waste 
ccradcsdon by geneaton. 
~urrrnt toW- l r~ i  ~ ~ d i o ~ t i v c  
wuro shipmen1 CcmficaQon 
Foaa RHE-31. bracing of load 
Domc 74 1 fom. 
Qw B and C WUI rccpted wth 
prior notifisation only. Washington , 
Slnra iUXM vehicle Inspection 
YU. 10096. Incoming waste: Yes, 100% Yes, 100%. Yes, 100% 
USE relies heavily on waste 
cumhcnrim by generaton. 
Do-C 741 fom. if applicable. 
Class B Md C wnste xccpted with 
prior n d c a a o n  only. Minor ,bracing of load generator. 
dimcpMciu with tho WAC may be 
ignored 

TNck: Yes 
:&fa/gamma Q.200 dpm/lOO an2 
Alpha Q20 dpm/loO an2 
placards. labels, blocking, and 

These items are p r e a p p r o v e d  
since the manifest is received 
at the disposal site prior to 
shipment of the waste by the 

Beatty. Nevada 
(USE, no longer in 
operation) 

B~nwel l ,  South Carolina Yes. 10096. 
( C h ~ m - N ~ c l ~ r )  Claadfcation 100%. 

Spitred mvlifesr for the State of 
Sowh cprolina is =quid. 
DHEC inspection checks all 
p.perwark for aecumcy. 
No shipment is otfloadcd without 
DHEC roview 

Includa pchamcterization by 
gars-. 
Noticc IO Tmspon Form EC-1800. 
Sample d t s  due within 60 &YS 

Clive. Ut& (Enviroclue) Yes. 100%. 

prim 10 '#tip of waste. 

Incoming waste: Yes, 100% Yes. 100%. 
All faulty or inaccurate 
descriptions and 
nonconfonnances are reported 
to DHEC and the customer. 

i T ~ &  Yes 
,Alpha 4220 dpm/100 cm2 
,&Wg-a a00 dpm/lOo cm2 
PIacards, labels, blocking, and 
bracing of load 

Incoming waste: Yes, 100% Yes. 100%. 
Truckandrailcar: Yes Drums, railcars, B25 boxes 
Beta/gamma <I,OOO dpm/ IO0 cm2 arr visually inspected 

Yes, 100% 

Yes, 100% 





ltainer Container contents 
mtaincr 

:eptable Integrity Configuxation Void spaces Stability/contents rtquiredlPetmitted stabiity Liquid content 

s. 20% Yes, 20% Yes. 20% Rubber mdct  used Rubber mallet used Casks and other Visual inspection Physical inspeaion and 

type Spacial container Stntcnval 

to examine to indicate special containers or reliance on examination of s.uspcct or 
container for void incomplete wil l  be inspected manifest nonconforming waste 
spaces solidification 100% and packages 

documented 

s, 100% Yes. 100% Yes, 100% 

s, 100% Yes. 100% Yes, 100% 

s. 100% Yes, 100% Yes, 100% 

Tire club used to Waste segregated for Yes, casks must be Rely on manifest No free liquid (>1%) 
check for void disposal by Class A, inspected and inspection of HICs is 
spaces in drum B, andC documented 100% permitted by USE HICs 

may be checked for h e  
liquids. AUpackiges 
exhibiting universal 
characteristics 
(cg., sloshing sounds) are 
checked. 
Containers othcr thanIiICs 
may have 0.5% me tiquid. 

Periodic inspection Each waste form is 100% inspeaions Periodic Dry waste limit is zero - 
using a wooden assigned a ofallcasksin inspection, rely HIC is dewatered waste. 
mallet. Rely on classification code maintenance on manifest There is a 1.0% iimit on 
manifest. for tracking by building &watered m e .  

computer Solidified waste in a steel 
container has a 05% limit. 

Visual inspection, Waste container is Not applicable 
waste is removed at the 
decontainerized for disposal site. The 
disposal. material is 

compacted to meet 

mquirements 
specific 

Waste is placed Visual inspection when 
into facility cells decontainerized. Moisture 
without content limited to less than 
containers 3.0%. Faint mer liquids 

test is also conducted on 
waste form sample. 





&micd analysis 

Action for 
Shippcrlgemntor nonconforming 

Corrosivity ChehMg agenu OilyPeuokum Destructive examinations QA audiu/apprabab inspections itendshipment 

Ws tc  must be 
neuualizcd or 
mated to m o v e  
h e  hazard. 
Rely on manifest. 

Lly on manifest 

waste concining 
9. I% chelates is 
segregaccd This 
was* must be 
stabilized 

Rely on manifest 1 out of I5 shipmenu or 
I shipment pcf week is subject 
to inspection with ail packages 
individually NDE '&e package 
in shipment will bc O p e d .  
WIG shall not be o p e d .  WYU 
packages reding > I'x &hr will 
not be opened Punctured or 
V n e d  packages will k 
confled to the i ~ ~ ~ f x X t k n  
facility. bpcction of SNM 
packages rcquks prior qpcoval 
of XRC. Shipments for &om 
inspection arc viecud using 
random number sequences. 
Avoid opening drums uilh 
compared WYU due 10 hazard. 
Containers >IO Rlhr must k 
shicirkd. 

No chelating agmu Rely on manifest Will remm outer shipping 
> I %  by weigh; containers. Will iqex: 

packages for hx liquid . 
requirements of license. Xo 
packasp wit1 be opcned without 
ficiiicy manager authtnizatioa 
Packages suspected oC containing 
void spaces arc opencd. No 
drums opened if dose rates r e d  
> 100 mRhr. Random shipmenr 
Inspccrions olring into jtcount 
ALAIWtisk considenrions. 

State inspctor receives 
copies of all shippins 
documents, including the 
manifest. The State of 
Washington Department of 
Health has initiated a 
generator inspxtion 
program. Is focus is on 
WAC-173-303 compliance. 

Concumnt s a c  inspccrion 
at the discretion of inspeaor. 
Problem generators receive 
more racncion rhvl the 
average shipment. 

Any violrtiont of 
h d o u s  waste 
regulations will result in 
wquetuation of entire 
shipment. Any 
char3curisticaily 
significant deviation 
shall be r c p o d  to chc 
licensing authority. 
Repackaging of wasu 
may be required to meet 
facility dispawl WAC 
for otherwise 
conforming packages. If 
waste camlot be brought 
into compliance, the 
generator shdl 
remanifest the mrurial 
and d e  possession of it. 

Repairs and repackaps, 
dating containerz. or 
conminers damaged in 
~ a n ~ p o n  will remanifest 
nonconforming packages 
after inipcction or repair 
for ream to the shippcn. 
Packages with liquid: 
seal hoks and disposc if 

volume. 
less thanO.58 kg 

M y  on manifest. Percent is  noted on 
form 8% is limit for 
burid. 

Rely on manifest 

Frc-chamxerizaaon 
sampie analysis and 
low activity waste 
profile, rccord 
ccnifxau, chcmicai 
~cr t tning is 
performed on 10046 

of comaious. of conuincn. 

Performed randomly on packages 
from all genersron. kclctrcdu 
opening packages and ptirrcmring 
drums to elasure h; waste form 
and contents conform m the 
manifest. All shipments for 
inspecrim have a radiation work 
proccdum attackd to t b .  Also 

OntsunpkperfirJt10 
shipmenu, one per first 100 yd3 
up to I.Oo0 yd, rhcrealra wc 
ulrnpk per 500 yd3. Six 

inspccnmG. 

canposiiu per nikar, d sizc 
otbu spsific composites are 
idcnn'fiedperconuinu. 

Dcparuncnt of Health and 
Environme-l Control 
checks all shipmenu for 
evaluation kvcls and the 
truck for highway safety. 

"Ihird pycy analysis of 
radionuclides an obuimd 
Re-chuJcrcrGntion- of 
W I S t e  form and 
classification. 

Shipmentichar cannot b~ 
rendered acceptable for 
disposal could be 
returned to the wmte 
generator. 

Rejection of shipment 
can occur if the 
pm-cbamctermrion 
sampk rc~ulo are not 
aceprabk. 
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Table 4-1. (continued). 
Health and s.-itkly protection Radionuclide content - 

Explwive/ 
ructivcf G a o w  Neutron 

S iu pyrophoric Toxicbiohazard 1.5 ATM Mixed waste TRUENM Tool activiw SOUCCQ 

R ich lvd  Washingon Wvre must Any inspsEtion will Requires Prohibid. 
(L'SR b aeated lo be limited 10 visual wgrcpion G d c a t i o n  to 

remove chc ~ s s u m c e  chat 
hazard. Rely ibsorkntand placement wasu regulated 
on manifest double p r k q i n g  

q u i r e m e n o  have WAC 173-303 
bem met is contained in 

and state chat no 

by 

shiprnenr 

Rquire segregation 4 Rely on manifest. Rely on W: 
piaccmenr Disposal manifest nCl 

perrnincd by special hac we 
license TRU and Ra-216 chC 

must not exceed the Re 
10 nciiglimir 
Weight of package not to 
k included in figuring 
concenation, 

Buny,  Xcvada Reiy on 
WSE no longer in manifest 
operation) 

Ba~nwctl. Soulh Carolina Rely os1 
(Chem-Nuclear) manifest 

Cliva. Utah 
(EllVUOC& 

Rely on 
manifest 

Rely on manifest Aeccpu Rohibiud. 
gaseous Relyon 
WJsft  manifea 

Statement 
rcquircd on 
certification 
fonn chat no 
m u d  waste is 
F n L  

Rely on manifest Acctpu Prohibited. 
gasmus Rslyon 
WaStc manifest and 

inspsion. 

Will return outer shipping 
containers - will inspect 
packages for free liquid 
requiremeno of Iiansc. 
Xo package will be 
opened wirhout facilicy 
m a s e r  authorizauon. 
P j c k a p  suspccud of 
conuinig k c  liquid ?rc 

hold. Packages suspected 
of containing void space 
M opcmd No drums 
o p e d  if dose rate 
1OOmR/hr. Random 
shipment inspections 
W k  
ConJiduatiOnr. 

ShW may k disposed 
undu scparatc NRC 
license 

License amendmnt 
policy. U-235,350 g - 
maximum. 

Dase races at wate  Rely on 
surface > 10 Rlhr manifest 
rcquk segregation 
md placement. 

verified by 
calculation using 
manifest quantities. 

WatC C h S  KO k 

RCly 

Dose rata at waste 
a d a c e  > 10 Rjlu manifest 
q u i r e  segregation 
and plafcment. 
WYtc cias m be 
v d s  by 
calculation us@ 

Rely on 

manifest quMtitier 

Maximum Rely on 
concenuadon manifest 
Iimiu for other 
rdionuclidcs 

Rely 





disposal therc, regardlcss of class, with concurrcnt notification to the South Ciirolina DHEC. ?IC 
Envirocare facility rcquircs preshipment sample analysis and notification. Each facility treats 
manifest discrepancies differently depending upon thc magnitude of the  error or omission. Figure 
4-2 is a sample of a manifest correction form used by USE. 

All presently operating facilities surveyed incoming shipments for external radiation levels on 
the loaded truck and the individual packages as they were unioaded. Both vehicle and packages 
were smeared to ensurc that beta/gamma and alpha smearable contamination leveis were within 
allowable DOT limits. All presently operating Facilities smeared 100% of the incoming packages. 
Operators have found that finding discrepancies on incoming shipments lead to more intense 
scrutiny of the generator, this often produced additional findings. Trucks were also inspected for 
placarding, and adequacy of blocks and braces on the load, as required by the DOT regulations. 
Figure 4-3 presents two samples of vehicle survey logs. 

. 

Although inspections vary among the presently operating facilities, containers are inspected 
for: 

Proper closure 

Package type (per DOT) 

Overall Integrity (e.g., seams, weld, etc.) 

Configuration. 

Figure 4-4 is a sample of the incorning shipment acceptance procedure and checklist used at 
the Envirocare facility and the waste confirmation checklist used at the Richland, Washington, 
USE disposal facility. 

The Richland facility examines 20% of incoming shipments while isolating 15% of all 
shipments for a complete nondestructive examination. The Beatty facility inspects incoming 
shipments for these characteristics without specifying a percentage. The Barnwell operator also 
indicated indirectly that a 100% sample was taken, and reported that ai1 nontrivial discrepancies 
are reported to DHEC and the generator. 

Container content verification includes: 

Inspection to ascertain if void spaces exkt 

Examination of special containers such as casks 

Examination of waste form structural stability 

Examination of liquid content. 
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At 'Lachent  28-1 

MNIFEST C O R R E C T I O N  FORM 

n a n f f e s  t Number: 

Genera tor Number: 

Sh f p pe r/Ge ne ra t o  r 

Ume: 

A d d r e s s :  

Con t a c t :  

Tel ephone No. 

Desc r ip t ion  of Errors: 

C o r r e c t i o n s :  

Bates Xmber: 

Shfpnent  Number: 

Broker 

By Whon: 
7 

N O  C o n t a c t  S h i p p e r :  Yes - 
C o r m  t i  oris Authorized By: 

F m / H a n z g e  r 

ATTACH THIS F O R M  TO M E  MANIFEST BEING C O R R E C T E D  

Figure 4-2. Manifest correction form. 
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V E H I C L E  SURYEY L O G  

DATE 

TIHE 
I 

TRAILER NO: 
ALL INPECTION S REQUIRED BY LICENSE 
AN3 ME H63JUAL HAYE BEEN PERFORMED. 

BATES NO. - 
(S i  gna ture  ) 

INST2VMENTATION USED 

I Response 

I 1 Type I1 I 1 I Serfa’l NO. 

11 4 1 1 
I1 6 I I & r i a l  N O .  
I? 1 I Cal.  Due DaQ 
118 I I Response 

1 11 2 I 1 C a l .  Due Dare 
Y In I I Response 

h- 17 5 1 I Type 

- 

x m R / h r  f n  tfie truck cab  
* n R / h r  a t  s u r f a c e  o f  t r a i l e r  
* m R / h r  zt 6’  from t r a i l e r  
3smear l o c a t i o n s  ( r ece ip t )  
I n R / h r  unde r  t r a i l e r  
3siiiezr l o c a t i o n  ( o f f - l o a d i n g )  

m s t  5 m R t S  UL TS 

.oose surface c o n t a m f n a t i o n  l eve ls  on t r a i l e r  surfaces do not exceed t k c  fo l lowing  r e l e t s e  
i;;.l:ts: 2200 DP?1/lOoc;;12 b e b - g o m a ,  o r  220 DPMf100m2 a l p h a .  Su cy msults o f  C P S ~  

:nt . rnal  rur;‘aces mR/hr f i x e d ,  and . DPHADOc;t T k e b - g m a ,  
DPMn O O a L  a i  pna roose surface contaninas ion .  

. .  
RELEASED B Y  

E Y  I 3Z D E Y 

. .  *i,E DATE 

Figure 4-3. Vehicle survey log. 
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Figure 4-3. (continued). 



INCOHINGSHIPWENT ACCEP-CE 
PROCZDURZ AND C W C K L I S T  

{ EC-05 25 ) [Rev. HL'ch 1991; 

ACCEPTED / REJECTED EPA I D  # GENERATOR 

H N ~  DAT'S 

H A N I F Z S T  NO. ZNVIROCARE TRACXING NO. 

' 1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9 .  

10. 

11. 

12. 

13. 

14. 

15 .  

16. 

17. 

18. 

19. 

ARRWAL CKECKLIST. 
n u k e d  .N-. Once the w a s t e  i s  accepted  or  r e j e c t e d ,  c i rc le  t h e  cor responding  word above. 

Y N Is a comple ted  copy of t h e  Waste P r o f i l e  Record i n  t h e  s i te  f i l e s ?  

Y N Is t h e  Waste P r o f i l e  Record updated t o  w i t h i n  one  y e a r  of t o d a y ' s  d a t e ?  

C i r c l e  Y o r  N below f o r  t h e  incoming w a s t e .  I n f o m  t h e  s i t e  manager of m y  it- 

Y N  

Y N  

Y N  

Y N  

Y N  

Y H  

Y H  

- 
T N  

Y N  

Y N  

Is a c o q l e t e d  copy of t h e  Pre-Shipment Waste P r o f i l e  Record ( X C - 0 5 5 0 )  i n  t h e  f i l e s ?  

U n a  t h e  p r e v i o u s  shipment accepted  w i t h o u t  s p e c i a l  c o n s i d e r a t i o n ?  

Is t h e  hazardous  w a s t e  m a n i f e s t  complete  and comparable t o  p r e v i o u s  m a n i f e s t s ?  

Does t h e  m a n i f e s t  a c c u r a t e l y  match t h e  w a s t e s  on  t h e  shipment? 

Do t h e  EPA Waste Nos. motch t h e  numbers on t h e  Pre-Shipzunt Waste P r o f i l e  Record? 

Do t h e  s h i p p i n g  papers i n d i c a t e  t h a t  t h e  w a s t e  1s n o t  l a n d - d i s p o s a l  r e s t r i c t e d ?  

I r e p a r e  to s a f e l y  i n s p e c t  and sample t h e  waste. Review t h e  Pre-Shipment Y a r t e  P r o f i l e  
*cord,  t h e  Waste P r o f i l e  Record, and t h e  m a n i f e s t  f o r  p o t e n t i a l  h e n l t h  and safety 
h a z a r d s .  W e a r  s a f e t y  e y e  weaz, g l o v e s ,  p r o t e c t i v e  c l o t h i n g  and f o o t w e a r .  

Are t h e  c o n t a i n e r s  i n  acceptable c o n d i t i o n ?  ( C i r c l e  Y i f  n o t  applicable.) 

V i s u a l l y  i n s p e c t  t h e  c o n t e n t s  of e a c h  c o n t d n e r .  Use t>2 f o r  this i n s p e c t i o n  r e s u l t .  

Does t h e  w a s t e  match t h e  g e n e r a l  d e s c r i p t i o n  p r o v i d e d  on t h e  Waste P r o f i l e  Rscordf 

Sample and a n a l y z e  t h e  w a s t e  a c c o r d i n g  to t h e  W a s t e  Analysis P l a n  f o r  incoming 
s h i p m e n t s .  

W a s  t h e  sampl ing  procedure  fo l lowed?  ( I f  no, t h e  Laboratxry S u p e n i s o r  or S i t e  
n P n a g c r  must s i g n  t h i s  form and t h e  a l t e r n a t i v e  s a n p l i n g  t e c h n i q u e  u s e d  m u s t  be 
d a r c r F b a d  k l o u . )  

Wan t h e  o n - s i t e  a n a l y s i s  c a r r i e d  o u t ?  ( I f  no,  t h e  S i t s  W a g e r  must sign t h i n  form 
and t h e  r e a s o n s  f o r  t h e  waiver  n u s t  be noted  b e l o w . )  

& c o r d  t h e  r e s u l t s  o f  analysis on t h e  Pre-Shipment Waste P r o f i l e  Record (XC-0550). 

b c  a l l  of t h e  r e s u l t s  u i t h i n  t h e  e s t a b l i s h e d  tolerances? 

If a c c e p t e d ,  s i g n  t h e  n a n i f e s t  and r e c o r d  t h e  t r a c k i n g  and nanifest numbcrs.i 

Rsplace a l l  l i d s  on t h o  c o n t a i n e r s .  
number, Hake t h e  s h i p x e n t  ready  f o r  rmv-nt. 

Label each  c o n t a i n e r  w i t h  t h e  E n v i r o c a r e  t r a c k i n g  

NCTE AHY DISCXEPAHCIXS OBSBXVXD DURmG THX ACCEPTlrNCX PrZOCgDmLgi ( I f  d i s c r e p a n c i e s  u e  c o r r e c t e d  
and t h e  shi-nt is a c c e p t e d ,  n o t e  t h e  d i s c r e p a n c i e s ,  c i t e  t h e  measures  t a k e n  to correct t h e  p r o b l e a t  
use  bn a d d i t i o n a l  fo-rn i f  n e c e s s a r y  and a t t a c h  t h i s  f o r ,  t o  it. U s e  t h e  r e v e z s e  s ide  of t h i a  f o n  
for =re K ~ C C  i f  n e c e s s a r y . )  

Inspec-mr 's  SLgnatura  Laborc tory  S u p e r v i s o r ' s  3r S i t e  t ienagcr's S l g n n c u r c  if a p p i i c a b l n  

Figure 4-4. Incoming shipment acceptance procedure and checklist. 
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Page 1 o f  2 
\ I l / f l b l  I 

WASTE CONFIRMTION R E C O R D  Date: 

\ -.* , . * 
I '  -I 

Hanifes t Number: Bates Number: \ - : ; 
Generator Number :  Shipnent  Number: 

Sh ipper/Generator Broker 
Name: 
Address : 

7 

Contact: 

Supp l i e s  and Man-Hours Expended: 

Radiat ion Exposure Information 

S t a r t i n g  . Fin i sh ing  Tot a1 
Name 1 P.D. Reading 1 P.D. Reading 1 Exposure 

I I I Tota l  Man Hours 
I I I f o r  Job: 
I 1 I 
I 1 1 Total Man-Mrem 
I I I for Job: 
I I I 

R e s u l t s  of Confirmation: 

P r e p a r e d  By: 
Reviewed By: 

Figure 4-4. (continued). 

Resfdent Inspec tor  Review 
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P A G E  - 2 OF - 2 

BATES NWEER 

UASTE COhr inrm i ~ u n  nLbucb-  

1. 

2. 

3. 

P E R S O N N E L  P E R F O R M I N G  CONFIRMATION 
1 717-u 1 RE- WOREi 1 T H ~ m I D  ASSAY I I YESMOINA sroA35AY 

I I ! 

(TYPE OR H A )  YESDOMA 
I I 1 

1 
1 I 

1 1 

RESULTS OF P O R T A B L E  A I R  S A M P L E S  PERFORMED 
Mt 1 RESULTS i u C i / m l )  1 A N A m  BY 

1 Beta-gama I iodine I A I  ph a (IN1 T I A L S )  
1 I 
I I I 1 

I I 
I 

1 r 

t 1 I 

C O N T A I N E R  I N S P E C T I O N  CHRONOLOGY 

I N S T R U M E N T  DATE 
T Y P E  I I TYPE I 

HO 
(CAl DUE DATE I 
I SOURCE CHECK I X N J R C E  CHECK I 

W R Y E Y E D  BY: 

REVIEWED BY: 

Figure 4-4. (continued). 
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All presently operating facilities require vehicle survey logs for casks or other HICs. Figure 
4-5 shows an example of a cask inspection form. Figure 4-6 presents a sample of an HIC 
engineered barrier receipt checklist. 

Void spaces and liquids were inspected on suspicious containers or on a percentage or” waste 
packages at the Richland and Beatty facilities. The method involved using a rubber mallet or tire 
hammer to listen for differences in the sound, which may indicate either voids or liquid. If sound 
differences were noted, the containers were either punctured or opened for visual examination. 
After examination, the containers were resealed and buried if no liquids or voids were found. If 
liquids were found, the percentage was calculated and, if nonconforming, the generator was 
notified for corrective action. Figure 4-7 shows a sample of a package liquid verification checklist 
used at the disposal facilities. If the void spaces could not be corrected onsite, the generator was 
also notified. At the Barnwell facility, waste liquid limits were specifid, however, periodic 
inspection requirements to check for voids and/or liquids were not. Upon receipt, each waste 
form is assigned a classification so that it can be tracked by computer. In the area of structural 
stability, i.e. the ability of a waste form to maintain integrity under the rigors of disposal, all four 
disposal facilities relied heavily on the manifest, which is appropriate, since it is difficult to assess 
structural integrity in a field inspection. 

Radionuclide content is checked against the manifest and weight by container for 100% of 
the shipments at the Beatty and Richland facilities. Although not specifically stated in the 
Barnwell facility procedure, the health physicist performs the same task at that disposal facility. 
The State regulatory agencies have licensed all four disposal facilities to accept less than 350 
grams U-235, 200 grams U-233, and 200 grams of Pu (in accordance with the sum of fractions 
rule) of SNM. These totals are also independently verified upon receipt of waste for burial. For 
all other waste, the TRU content is checked to ensure that the 100 nCi/g limit is not exceeded (at 
Richland, the procedure states a limit of 10 nCi/g). The facility procedures are silent on 
verification of neutron sources. 

The facilities do not specify that chemical analyses or radiochemical analyses can or should 
be performed on the waste. The facilities rely on waste stabilization to mitigate waste corrosivity. 
The Richland facility specifies stabilization if the waste contains more than 0.1% chelating agents. 
The Beatty facility specifies 1.0%, and the Barnwell facility requires the percentage of chelating 
agents to be less than 8% by weight. This requires the generator to meet the waste form 
requirements. The Richland facility also specifies stabilization if the oil content of the waste 
exceeds 10%. The Beatty and Barnwell facilities do not have this requirement. 

Destructive examinations are required by procedure at all sites. ALARA considerations and 
the safety of operating personnel are paramount with these types of intrusive sampling activities. 
Richland randomly selects 1 out of 15 shipments for inspection, and notifies the State of 
Washington resident inspectors when they do so. They do not open HIC containers or containers 
with an external dose rate exceeding 100 mR/hr. Penetrated packages are confined to a waste 
examination facility. Opening SNM waste packages requires the prior approval of the NRC. 
Drums with compacted waste are not opened because of the possibility of a recoil injury to 
personnel. The Beatty facility has similar restrictions, without a specified inspection frequency 
requirement. No packages were opened at that facility without prior approval by the facility 
manager. The Barnwell facility also has a random inspection program to ensure that all 
generators have an equal opportunity for inspection. The program includes puncturing waste 
packages and collecting samples. 
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DATE 

C A Y :  I H P E C T I O N  FOB4 

E a c h  o f  ~e below l f s t e d  items must  be c h e d e d  U T I S F A C T O R Y  prfor to Me cask befng 
use. If an U N S A T I S F A C T O R Y  i s  c h e c k e d ,  f t  a u s t  be documented and corrected prior b 

CASK JYPE U N I T  H O .  OXNER 

1. T I E D O X N  D E Y I C E S  
2. L I F T I N G  L U G S  ON CASK 
3.  BOLT C O N D I T I O N S  
4 .  BOLT HOLE C O N D I T I O N S  
5. L I F T I N G  L U G S  O N  L I D  
6 .  LID C O N D I T I O N  
7. DONEL C O N D I T I O N  
8. I N N E R  G A S K E T  C O N D I T I O N  
9. O U T E R  GA%€T C O N D I T I O N  

7 0. I N T E R I O R  C O N 0  I T I O N  
7 1 . E X T E R I O R  C O N D I T I O N  
7 2 ,  D R A I N  PLUG 
1 3. NAME PLATE 
1 4 .  C O N T A M I N A T I O N  SURYEY 
15. M I A T I O N  SURYEY 

S4T I S F A C  TO RY UNSATISFACTO RY 

hu,rE A N Y  D I S C R E P A N C I E S :  

C O R R E C T I Y E  A C T I O N  TAKEN: 

SAL H A S  B E E N  I N S T A L L E D ,  Y E H I C L E  IS PLPCARDED AS REQUIRED.  

Radiological C o n t r o l  and h r e t y  Tecnniclan 

re1 ezsed 
re1 ease. 

~~ 

Figure 4-5. Cask inspections form. 
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Attachment 69-1 

POLY H I C  E N G I N E E R E D  B A R R I E R  R E C E I P T  CHECKLIST 

Engineered B a r r i e r  Ident i  f .f c a t i  on Number Date 

Cover i I Yisual 1 Cylinder w i t h  B a s e  1 
I I ns pec t i  on 1 S a t  I Unsat J S a t  I Unsat 1 
I I I 1 I I I I 1 I i I 
I General Appearance I I I 1 I 
I 1 I I 1 I 
I Cracks 1 I I I I 
I I I 1 I I 
I S p a l l i n  I I 1 I I 

Fore ign  Material  I I 1 I I 
1 1 I I I 

Studs ( 6 )  I I 1 N/A I I 
1 I 1 I 

Washers ( 6 )  I i I N/A I I 
1 1 1 I I 

N u t s  ( 6 )  1 1 1 N/A I I 
ndepende n t  I 1 1 I 

I Coup1 in: Free o t  i 1 I I 1 

i n g i n e e r s  C e r t i f i c a i i o n  j I I I I 

RC& ST FRC&SO Review 

Figure 4-6. Poly HIC engineered barrier receipt checklist. 
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ATTACHHEHI 68-1 

PACKAGE LIQUID V E R I F I C A T I O N  C H E C K L I S T  

Date o f  Verification 

7 .  6enerator 

2. Shipnent No. B a t e s  No. 

3.  Contact Tel ephone' No. 

4 .  Package No(s). 

5. Radionuclides, waste  descriptfon, radiatfon levels,  e t c .  (see attached 
manifest). 

6. Reason fo r  package l i q u f d  vetfficatfon 

7. Hazard evaluatfon concl usfons 

8. Persons Notified o f  Inspection 

Au t h o  ri za t i on 
T i t 7  e N me Date Time Granted  Y e s n o  

A .  
B. 
C. 
D. 
E. 

9. Results o f  inspection 

70. Evaluation o f  occupation exposure to radlation (internal and external ). 

~ , .  
Figure 4-7. Package liquid verification checklist. 
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A review of the disposal facility operator’s procedure listings revealed no evidence of a 
formal procedure for conducting generator site audits. However, the Washington Department of 
Health Division of Radiation Protection developed the Point of Origin Inspection Program. This 
program involves regulators completing the Point of Origin Inspection Report. An example of 
this report is provided in Appendix C. The intent of this program is to verify that generators 
using the USE LLW facility are complying with the requirements and intent of Washington 
Administrative codes Title 246, Chapter 249, and the facility operator’s license conditions. The 
Point of Origin Program covers the following key items: 

Management control 

- Identification of responsible parties (radiation safety officer) - Identification of type of business 
- Training program descriptions - Presence of management evaluations 

Operations 

- Review of procedures - - Packaging documentation - Waste accountability practice - - 

Identification of typical waste streams 

Visual inspection of waste containers 
Descriptions of any outside vendor volume reduction process used 

Preparation for shipment 

Annual volume and activity estimates 
Number of shipments 
Evidence of DOT regulations present 
Summary of the types of specification containers used 
Review of radiological instrumentation adequacy and calibration records 
Inspection of package contents 
Review of packaging procedures 
Evidence of proper packaging compliance 
Radiological survey results for outgoing shipments 
24-hour contact number 

0 Summary of noncompliancehtems of concern 

- Identification of the regulation - 
- Inspector signature line. 

Inclusion of a brief statement of concern 

Currently host State regulators have the authority to conduct audits similar to those of the 
State of Washington. The State Radiation Protection Division programs in Nevada and South 
Carolina do not have generator verification programs, however. The following scenarios could be 
postulated for regulator verification programs in cooperation with other Agreement States and the 
NRC: 
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Host State regulatory agencies audit generators within its State boundaries 

State agencies within the compact could cooperatively audit the generator sites within 
their States 

Out-of-compact State agencies could cooperatively audit generator sites and pass the 
fee for their audits on to the generator in addition to their surcharges 

Generators could bear the cost of the disposal facility operators conducting annual 
audits as warranted by the amount of waste volume disposed per year 

Each generator’s State Radiation Control Division could add the verification of 
generator compliance to the LLW disposal facility WAC to their annual inspection 
checklist. 

The State of Washington has recently instituted a generator inspection program focused on 
compliance with WAC 173-303, the State Hazardous Waste Regulations. The State’s goal is to 
provide assurance, through periodic inspections of generators waste production, that mixed waste 
is not being packaged and disposed in landfills licensed only for LLW. At all four facilities, local 
inspectors representing the State are given duplicate copies of the manifest and may participate in 
the waste acceptance process. Local inspectors always participate in the waste acceptance process 
at the Barnwell facility. 

All four facilities attempt to solve problems with nonconforming shipments, and will hold the 
generator financially liable for the cost of remediation. If the waste packages cannot be brought 
into conformance with the applicable WAC, the entire shipment is usually sequestered, 
remanifested, and returned to the generator. An alternative is to place a telephone call and to 
issue a letter to the generator requiring correction of the problem and giving them the option of 
visiting the disposal site or taking the waste back and furing it at the point of generation. 
Repeated problems with waste received from generators invariably results in the loss of disposal 
privileges until that generator demonstrates that the problems that caused the nonconformance 
have been permanently corrected. 
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5. INSTRUMENTS AND TECHNOLOGIES TO VERIFY COMPLIANCE 
WITH WASTE ACCEPTANCE CRITERIA 

There is a wide variety of radiation and waste form detection equipment used throughout 
the nuclear industry available for the inspection and verification of LLW. This equipment ranges 
from the simple hand-held instrumentation to very sophisticated spectroscopy and radiography 
systems. Because of some of the latest advancements in detection technologies, such as 
computerized controllers and data acquisition, system automation for high throughput, and highly 
specialized systems of detectors for specific applications, there is a substantial amount of 
applicable detection equipment available. However, this equipment is not generally in use for the 
inspection and verification of LLW within the U.S. 

There are two primary considerations for the evaluation of LLW with respect to radiation 
detection equipment. The first is that detection equipment must be capable of surveying 
containerized TRU material in a manner that ensures that quantities of transuranics prescribed 
under 10 CFR 61 are not exceeded for disposal at a LLW facility. For gamma measurements, this 
requires adequate instrument sensitivity, and radionuclide quantitative and qualitative capabilities. 
Secondly, neutron measurements of waste containers may also be necessary for the verification of 
wastes that may contain significant quantities of non-TRU gamma-emitting nuclides. 

Additional requirements for waste drum inspections include determining the integrity of the 
drum walls to identify corrosion and certifying that the contents have a liquid content of less than 
0.5% by volume. Additionally, waste drums may be considered unsafe if they contain high-density 
objects. Through the use of techniques such as real-time radiography, x-ray digital radiography, 
computed tomography, and ultrasonic detection, characterization of the actual waste form can be 
verified prior to the final disposal of the LLW. 

Although there are a number of companies who manufacture various detection systems, the 
product information provided in the remainder of this section is limited to that which represents 
the latest state-of-the-art technologies most applicable to the inspection and verification of . 

nuclear utility, hospital, and other institutional LLW targeted for disposal at a LLW facility. This 
product information has been categorized by the system type and summarized by manufacturer 
product descriptions. This section is limited by the availability of specific product information at 
the time this report was developed. 

5.1 Barrel Monitors 

Drum scanners or barrel monitors are used to perform radiological analysis on %-gallon 
drums containing LLW. The results of the analysis are used to document compliance to the 
WAC. The LLW barrel monitors cover a broad range of technical capabilities, depending upon 
the component configurations. The barrel monitors presented within this subsection are 
comprised of radioactive detectors, such as sodium iodide (NaI) or germanium (Ge); the 
supporting electronics, which include a multichannel analyzer connected to a personal computer 
(PC); and the associated hardware to support the barrel movements. Several different systems 
are summarized in the following subsections. Each subsection summary includes a description of 
the components, and the efficiency and detection capability of each system. 
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5.1 .I MBS-550 Waste Barrel Assay System 

The MBS-550 waste barrel assay system is designed for assaying general gammaemitting 
radionuclides in steel containers or transuranics in low-density materials. A shielded detection 
subsystem accompanies the barrel handling system on which the analysis is to be performed. This 
portion of the system contains the radiation detector and the shielding, which is interposed 
between the detector and background sources of radiation. Shielding from background radiation 
is necessary to optimize the ability of the system to detect and distinguish very low levels of 
photons emitted by small amounts of radioactive material. 

The support electronics include a high-voltage source and signal conditioning electronics, 
such as a pre-amplifier and amplifier. These components provide the high voltage required by the 
detectors and provide electronic coupling and pulse shaping for the signal generated by the 
interaction of photons with detectors, resulting in a range of pulse heights compatible with the 
input specifications of the analog-to-digital convertor (ADC) of the multichannel analysis module. 

The remaining system supports the pulse height analysis, spectrum analysis computation, and 
reporting functions. A multichannel analyzer incorporates an ADC to detect and count signal 
pulses corresponding to the interaction of photons with the detectors. 

Several accessories are required to support full operation of the system in support of a 
radioactive waste program. Radioactive calibration sources are used to perform routine daily 
energy calibration and efficiency verification. A calibration geometry complete with radioactive 
sources is required to perform initial system calibration and periodic recalibration with at least 
annual or biannual frequency. 

The MBS-550 system consists of the following components: 

Model 

MF400 

CPHDS30-15200 

TC950 

TC244 

TB4/rC911 

PCAII-8ooo 

286-12 

HP IIP 
GDR 6.1 

Descri~ tion 

Mechanical system: motorized turntable, detector platform and 
graded lead shield, tungsten-lined collimator with 2 x 7-in. front 
opening, and manual (motorized) system for lifting barrel 

Ge detector, 15% efficiency, 2.0 Full Width Half Maximum 

High-voltage detector bias power supply 
Spectroscopy amplifier 
NIM bin power supply with status indicator 

Multi-channel analyzer with 8,192 channel ADC and 100 MHz 
clock frequency 

Computer 

( M M )  

Laser printer 

Gamma analysis software. 
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The barrel to be counted is placed on the turntable. The vertical drive motor is set and 
turned to move the barrel past the detector. The detector, housed in lead shielding, views the 
barrel. The detector signal is then fed to the ADC and processed in the multichannel analyzer 
(all of which is a part of the PCA-II card). The analysis software in the computer converts the 
data to reports, which include a peak search report and activity report. These reports are printed 
out on the laser printer. 

The model MBS-550 barrel scanner is designed to count containers ranging in size from 
5- to 55-gallon drums. A motorized turntable holds the barrels and rotates at a fixed rotation of 
10 rpm. The detector is mounted on a platform that moves horizontally on manual rollers to 
accommodate different drum diameters. 

The MCA, model PCA-I1 8O00, is a full featured plug-in board with 8,192 fully buffered 
channels operating at 100 MHz clock frequency. The computer is an Intel 80286-12 M H z  based 
computer. The detector electronics include a research-grade amplifier model TC-244, high- 
voltage power supply model TC-950, and a nuclear instrumentation module (NIM) bin, model 
TB4-TC911 to house the electronics. The hyper-pure Ge detector, model CPHDS30-15200, has 
an efficiency of 15%, a resolution of 2.0 FWHM at 1332 KeV, and a dewar capacity of 30 L. 

The minimum requirements to operate the MBS-550 waste barrel assay system are: 

Power: 220 Vac, 50 Hz, 8 amps. 

Space for barrel scanner: 36 x 60 in. 

Space for computer operation: 

Usage rate: 

Temperature: 

Floor loading capacity: 

30 x 60 in. 

Approximately 12 to 15 Lheek; for Ge detector 
systems, liquid nitrogen is required to cool the detector 

70°F, plus or minus 5°F 

70 lb/ft2 

5.1.2 Q2 Low Level Radioactive Waste Assay System - Canberra Nuclear , 

The Q2 is both a quantitative and qualitative waste assay system for analyzing 55-gallon 
drums. With this system, the detectors and the waste drum are totally enclosed in a 4-in.-thick 
low background steel shield. This can be increased to 6 in. for higher background conditions. 
The inside of the shield is covered by a thin stainless steel liner to allow for ease of 
decontamination. The drum is placed on a turntable that rotates at approximately 10 rpm when 
the shield door is closed. Strain gauges mounted on the turntable structure automatically weigh 
the sample. The weight is then fed to a computer, which uses it to correct analysis results for 
matrix attenuation accounting for sample density. 
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There are two detector options available, depending on the customer requirements. The 
first option is two large NaI detectors, each 3 x 5 x 16 in., mounted in a thermal isolation 
package. The detectors are mounted vertically one above the other so that the detector material 
covers the full container height. The second option uses three Ge detectors with a 20% relative 
efficiency. These detectors are mounted in five-day multi-altitude cryostats. 

The choice between NaI and Ge detectors are dependent on the application. Ge detectors 
are better suited for complex or unknown mixtures, while NaI detectors are better suited for 
demonstrating that certain nuclides are absent, or to quantify simple mixtures. NaI detectors are 
more sensitive, easier to maintain, and less expensive. Ge detectors have a wider dynamic range, 
better ability to detect low energy nuclides in the presence of high-energy nuclides, better 
temperature stability, and allow for easier confirmation of the computer results. 

The standard electronics for this system are somewhat dependent on the detector type 
chosen, but consist of standard NIM electronics interfaced to a multichannel analyzer and 
controlled by an IBM or compatible PC system. The software for the Q2 system is derived from 
the Canberra ABACOS-I1 whole body counting software. Waste assay routines developed by 
Canberra have been incorporated to correct for sample density and to provide for correlation of 
gamma-emitters to nongamma-emitters based on waste stream type. Supervisor menus provide for 
calibration, review of stored spectra at a later date, editing of waste stream correlations, and QC 
reports. 

A minimum detectable activity of 3 nCi to 12 nCi per drum can be achieved for nuclides of 
300 to 1,500 keV and 100% gamma abundance. This sensitivity can be achieved in one minute 
for the NaI system and in 10 minutes for the Ge system. Worst-case accuracy is reported to be +/- 
a factor of two for point sources of radioactivity located anywhere in the sample chamber when 

the sample density is 1 g/cc or less. 

5.1.3 Model 2440 Waste Assay System - Canberra Nuclear 

The model 2440 series of waste assay systems represents Canberra’s current generation of.  
systems designed to assay low-level medical, industrial, or nuclear power plant radioactive waste 
containers of low- to medium-density materials. The system is designed to measure containers up 
to 55 gallons in size. Other configurations may be custom designed to meet specific needs. 

The system measures the gamma radiation emitted from waste containers using a high purity 
Ge detector mounted in a lead shield and collimator to control the measurement field of view. 
An optional transmission source can be used to measure the density of the matrix material in the 
drum to correct for absorption in the matrix. Measurements are made with the drum rotating to 
make the radial response as uniform as possible. The assay mechanism rotates the drum. The 
detector and collimator move vertically so that the drum is measured in several discrete segments. 
This optimizes the detector to sample geometry and improves the accuracy by performing matrix 
corrections for each segment of the drum. Other corrections can be made for count rate losses, 
different container sizes, etc. Results from the measured gamma data can be used to report 
values for nongamma-emitting nuclides through the use of user defined waste streams and 
correlation factors. 
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The detection device in this system is a Canberra model GC3019 coaxial high purity Ge 
(HPGe) detector with an energy resolution of 1.9 keV FWHM for 1,332 keV gammas and a peak 
efficiency of 30% relative to a 3 x 3-in. NaI(TI) detector. It is mounted in a model 7905-30 
horizontal integral cryostat in a 30-L dewar. A preamplifier is integrally mounted on the detector 
cryostat. Optionally, a cryolectric cryostat may be used. The detector is housed in a combination 
collimator/shield, which isolates the detector from unwanted background radiation, while providing 
an accurately collimated window allowing the detector to see only the segment of the container 
being measured. This shield uses 3 in. of lead with a copper liner to eliminate the detection of 
lead x-rays and provides a slit 4 in. high x 8 in. deep. 

The model 2440 waste assay systems run under DOS on an IBM-compatible PC. Stand- 
alone multichannel analyzers or PC-based multichannel analyzers can be used with the system. 

The primary intent of this system is for the analysis of fmion product gamma-emitters such 
as Cs-134, (3-137, and Co-60; however, other gamma-emitting nuclides may also be analyzed. 
The performance is dependent on the density of the material and the data collection time. Under 
typical conditions with low density waste, minimum detection levels of 0.1 pCi (3.7 kBq) of (3-137 
can be assayed in a 55-gallon drum. 

The accuracy of the instrument is based on the uniformity of the activity distribution and the 
density and homogeneity of the waste material. Typical accuracies are approximately 20% with 
maximum errors being in the range of 50% for drums with densities up to 1 g/cc. 

5.1.4 Segmented Gamma Scanner-Harwell instruments/EG&G ORTEC 

The segmented gamma scanner (SGS) is used to identify and measure gamma-emitting 
nuclides within drums of LLW. The nuclides are identified from a spectrum of the gamma rays 
emitted, and their activity is quantified. The spectrum of each segment of the waste container is 
analyzed separately, and the results are summed for total drum inventory reporting. The SGS 
consists of a fned-height turntable onto which the drum to be measured is loaded. Drums up to 
500 kg and approximately 500-L capacity can be accommodated. Alongside the turntable, a 
liquid-nitrogen-cooled HPGe detector views the drum through a slot-shaped collimator. A lead- 
screw-operated platform is used to raise the detector and collimator enabling the drum 
measurement to be made in fixed vertical increments, or "segments." At a drum rotation of 
10 rpm, a measurement is made on each drum segment. 

Also under computer control, an ORTEC 92X Spectrum Master integrated spectroscopy 
system gathers the spectral data from the HPGe detector. The 92X is housed in a 19411. 
equipment cabinet with the programmable logic controller (PLC), through which the computer 
controls the motorized components of the scanner. 

For applications involving count rates in excess of 100,OOO counts per second, ORTEC's 
MERCURY ultra-high-rate spectroscopy system is available as an option. The system can 
operate at count rates in excess of 400,000 counts per second, and still reportedly return accurate 
activity results. 
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The standard HPGe detector for the SGS system is an ORTEC GEM-30195 coaxial, with 
the following warranted specifications: 

Energy range 

Relative efficiency at 1.33 MeV 
Energy resolution at 1.33 MeV 
Energy resolution at 122 keV 
Peak to compton ratio 

Peak shape 

FW.lM/FWHM 
FW.02M/FWHM 

40 keV to 10 MeV 

>30% 
e 1.95 keV 
<1100 eV 
> 54: 1 

e 1.98 
< 2.98. 

The detector is mounted in an aged-lead collimator, which restricts its field of view to a 
single slice or segment of the waste container. To avoid measuring background from waste 
containers nearby, a collimator assembly provides all-around shielding for the detector element. If 
it is necessary to store highly active drums nearby, additional shielding may be required. 

The HIGA modules that perform the SGS-specific data analysis extensively use the ORTEC 
OMNIGAM package to analyze the SGS spectra (peak search, peak fitting, nuclide identification, 
and calculation of nuclide activities.) The complete software package operates in such a manner 
as to produce a single report for each drum measured. In addition, spectra may be viewed using 
the ORTEC MAESTRO I1 MCA emulation software, included in the system. The MAESTRO I1 
MCA emulator provides live spectral display of data being acquired, and, for setup and diagnostic 
purposes, full control of the 92X spectrometer functions. 

The standard gamma measurement time for a drum using a single 30% relative efficiency 
HPGe detector is 20 to 30 minutes. The detection limit of the measurement can be improved by 
increasing this time. The overall measurement precision improves in inverse proportion to the 
square root of the measurement time. Correspondingly, the measurement time can be reduced, 
although the sensitivity and precision of the measurement will be worse. An alternative geometry, 
with four detectors viewing the complete drum, can be supplied as an option, if high drum 
throughput is required. 

The performance of the SGS in a given application depends strongly upon the nuclides to be 
measured (the particular mix and the energies of the gamma rays produced), the waste density, 
uniformity, and measurement time. Typically, for light waste matrices (approximately 0.2 g/mL) 
and a 30-minute drum measurement time, the lower limit of detection for Pu-239 is 0.2 g and 
approximately 0.13 to 0.27 pCi (5  to 10 kBq) for Cs-137 and Co-60. Under the same conditions, 
an accuracy of about 10% is typical for the measurement of 5 g of Pu or 2.7 pCi (100 kEQ) of 
(3-137 or (20-60. 

Drum surface gamma dose rates are measured using industrial ion chamber survey meters 
covering the 5 mrem/hr (50 fiSv/hr) to 500 R/hr (5 Svkr range). These are supplied with a 6 Vdc 
power supply and readout to the system PC through an RS-232 serial line. The array of dose 
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meters is mounted on a pillar viewing the drum cylindrical surface, and the measurement is 
carried out in parallel with the main gamma scanning measurement. An additional option allows 
monitoring of the top and bottom surfaces of the drum. 

5.1.5 Model JCC-92 Passive/Active Neutron Shuffler System - Canberra Nuclear 

This system uses a high-speed transfer mechanism to shuffle a Cf-252 interrogation source 
between a source shield assembly and the counting chamber, giving it the ability to be used for 
both passive and active neutron coincidence counting of fMionable materials. The JCC-92 is 
based upon a design by Los Alamos National Laboratory (LANL), and is available commercially 
from Canberra’s Applied Systems Division through a technology transfer agreement with LANL. 

Because shuffler-type instruments can be used for the nondestructive assay of small amounts 
of both uranium and plutonium in a wide variety of forms and matrix materials, they are 
recommended for analyzing waste materials produced by facilities that handle fissile material. In 
addition, the design and size of systems such as the JCC-92 allow them to also be used for 
samples as large as a spent fuel assembly, although the presence of large amounts of activation 
products makes gamma assay impractical. 

The counting chamber of the JCC-92 has an interior cavity large enough to contain 
a 55-gallon drum. The drum sits on a turntable, which rotates at 3 rpm while the count is in 
progress. When the door to the counting chamber is closed, the drum is surrounded by a shield 
of tungsten, highdensity polyethylene, and boron-loaded polyethylene weighing approximately 
8,000 Ib. Imbedded in the shielding are 64 He-3 tubes, giving the system a very high counting 
efficiency. 

The Cf-252 source, which nominally provides 8 x 108 neutronsh, is housed in its own 
4,000-lb shield located above the counting chamber. A Teleflex cable, which is driven by a 
computer-controlled stepper monitor, is used to rapidly transfer the source between its shielded 
housing and the counting chamber, Less than 400 msec are required to insert or remove the 
source, and safety interlocks ensure that the counting chamber door is closed before the source is 
transferred into its sample interrogation position. 

While the nature of the sample and exact shu€fle/count times used will affect the results, 
1,000-second measurement times have yielded sensitivities of 300 mg of U-235 contained within a 
55-gallon drum. By removing the cadmium liner from the counting chamber and counting the 
thermal neutrons that are produced, sensitivities down to 20 mg of U-235 have been obtained. 
These sensitivity levels improve when operating in areas of low background activity and with a 
larger Cf-252 source. 

5.1.6 BM-286 Barrel Monitor - TSA Systems, Ltd. 

The BM-286 barrel monitor instrument is designed to measure gamma content of 
containerized material. The BM-286 is designed to hold 55-gallon drums of up to 1,000 Ib. 

A stainless steel liner protects the detectors from the articles being monitored. The load 
platform, containing the weight monitoring load cells, is mounted on sliding runners to facilitate 
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the loading of heavy samples. Six plastic scintillation detectors are mounted top, bottom, left, 
right, back, and door to provide uniform measurement throughout the chamber. Radiometric 
identification of radioactive material is possible with an optional NaI detector, multichannel 
analyzer, and applicable software. 

The large size of the unit permits monitoring of large amounts of material in a minimum 
number of operations. The high sensitivity of the unit derives from large surface area plastic 
detectors, coupled with microprocessor controlled electronics and software algorithms. 

From the PC, the operator can change monitoring time, background measurement time, 
high-alarm level, and low-alarm level. Changes in system operating parameters are password 
protected. Report generation is automatic and continuous. 

The detectors for the BM-286 include four plastic scintillation detectors, 12 x 36 in. each 
(left, right, back, and door) and two plastic scintillation detectors, 12 x 24 in. each (top and 
bottom) with optional 3 x 3-in. NaI detector for spectral measurements. 

The range in gamma energies is 40 KeV-1.6 MeV with a window adjustment of 
0 KeV-1.6 MeV. 

5.1 .'I Segmented Gamma-Ray Scanner - Atlan-Tech, lnc. 

The segmented gamma-ray scanner is a completely self-contained system for assaying general 
gamma-emitting radionuclides in steel containers or transuranics in low density materials. 

The basic subsystem components and configuration are essentially the same as the Atlan- 
Tech, Inc. MBS-550 waste barrel assay system and will be partially restated here for clarity. 

A shielded detection subsystem accommodates the barrel handling system on which the 
analysis is to be performed. This portion of the system contains the radiation detector and the 
shielding that is interposed between the detector and background sources of radiation to optimize 
the ability of the system to detect and distinguish very low levels of photons emitted by small 
amounts of radioactive material. 

The scanning table presents the sample material to be counted in front of the detector in an 
optimum geometry. A circular platform that is designed to accommodate a wide variety of sample 
containers rotates at a fxed speed to help minimize the effects caused by geometry. A rail system 
powered by a stepper motor and ball screw moves the container in incremental vertical steps so 
that the detector can scan a series of segments of the container. All motion is controlled by the 
computer and control software. 

A transmission source system provides a method to determine the density of the material 
being assayed by the detector. The system shines a beam of gamma radiation through the sample 
container to the detector from a radioactive source of known activity. By measuring the amount 
of activity viewed by the detector, the density of the sample material can be determined and a 
correction factor be applied to the radioactive material found during the analysis. 
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The remaining system supports the pulse height analysis, spectrum analysis computation, and 
reporting functions. A multichannel analyzer incorporates an ADC to detect and count signal 
pulses corresponding to the interaction of photons with the detectors. 

The computer system controls and monitors all aspects of the barrel scanner during 
operation. After the assay is complete, the spectroscopy software performs a peak search of the 
spectrum, determines the type and amount of radionuclides, applies correction factors based on 
density, and stores the results. While Atlan-Tech provides the complete hardware system and the 
basic operating software, LANL provides the system control software and the spectroscopy 
software. 

The segmented gamma-ray scanner system consists of the following components: 

Model 
NA 
NA 
NA 
NA 

Ortec 659 
Ortec 572 

Ortec 871 
Ortec 729A 
Ortec 4 0 0 1 N W D  
Tektronix 2225 
4Ooo 
Sl06-1 78 
S106-205 

GEM-18180-P 

Ortec LNP30D 

Opt0 PB24 
Topaz Escort 
Designline 2 

Canberra XG-3100F 
Canberra 861733 
Canberra 862199 
Canberra 8233 
Canberra 8706 

Descrb tion 
Detector shielding and collimator 
Scan table 
Transmission source holder 
Safety and contamination enclosure 
Detector 

Amplifier 
Liquid nitrogen probe 
Counter/timer 
LN2 monitor 
NIM bidpower supply 
Rack-mount oscilloscope 
Computomotor indexer 
Computomotor motoddriver 
Computomotor motoddriver 
VO modules and card 
AC power conditionerhroltage regulator 
Instrument rack 
Software exerciser program 
Genie workstation 
DEC VT340 terminal 
DEC LA-75 printer 
Two point digital stabilizer 
450 MHz Wilkinson ADC, 16K channels 

supply 

The scan table serves to position the sample in the proper counting geometry in front of the 
detector. The table both rotates and moves vertically. When in the load position, the top surface 
of the scan table is 19 in. above the floor. The top of the rotating turntable is flush with the 
nonrotating part of the scan table, which in turn is even with an adjacent platform raised 19 in. 
above the floor. The table is designed to allow a circular drum dolly to roll from the platform 
onto the scan table with minimal effort. Locating pins position the dolly and barrel in the center 
of the turntable. After the dolly is in place, a locking pin is inserted to lock the dolly and barrel 
in the center of the turntable. 
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The scan table is 30 in. in diameter and can accommodate samples up to 30 in. in diameter 
and 48 in. tall. Although the scan table is designed to safely carry a weight of 750 lb, the 
maximum recommended sample weight is 500 lb. The total vertical travel is 48 in., with an 
accuracy and reproducibility of better than 0.05 in. over the entire range of load and 
displacement. The turntabIe can rotate at any speed between 12 rpm and 20 rpm. 

The detector is a coaxial high-purity GE detector with the following specifications: 

Type: 

Relative efficiency: 

FWHM resolution: 

Peak shape: 

Preamplifier: 

Cryostat: 

Detector capsule: 

Detector protection: 

High purity p-type GE 

18 percent at 1332 keV 

~1.81) keV at 1332 keV 
~ 0 . 8 0  keV at 122 keV 

FW.O2M/FWHM c2.50 at 1332 and 122 keV 

Resistive feedback preamplifier with energy rate > 145,000 MeV/s 

Horizontal dipstick cryostat with 30 liter LN, dewar 

"Pop top" design with streamline preamplifier 

Automatic bias disablement if detector warms up. 

5.2 Handheld/Portable Radiation Monitors 

The disposal facilities have used portable radiation monitors extensively to verify the 
shipper's conformance to the applicable DOT requirements. The portable instrumentation 
discussed within this subsection is a hand-held version, which implies that the instrument is a 
lightweight battery-operated variety. The three instruments summarized below only represent a 
small sample of the suitable instrumentation available for LLW radiation survey requirements. 
Each instrument is described by defining the detection system and data storagehnterpretation 
capabilities. 

5.2.1 PRM-470A Portable Radiation Monitor - TSA Systems, Ltd. 

The portable radiation monitor, model PRM-470A, is a lightweight hand-held gamma 
monitor. The monitor, internally powered by nickel-cadmium batteries, features a miniaturized 
low-power, high-voltage power supply, and uses a low-power Computer Management Operating 
System microprocessor for signal analysis. It can be fitted with a 1 x 2-in. NaI detector or a 2-7/8 
x 4 x 1-1/4-in. plastic scintillator. 

The PRM-470A is especially useful for applications where high sensitivity is critical, and 
where frequent battery charging is not always possible because of heavy use or remote location. 
The simplified design allows inexperienced personnel to make consistently accurate surveys. A 
special software version with limited operator control access is also available. 
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The detector is 1 x 2-in. NaI crystal or a size 2-7/8 x 1-1/4-in. organic plastic scintillator. The 
alarm level has user defined settings inside the unit. In SEARCH mode, the monitor alarms 
continuously if radiation intensity is too high (typically over 45,000 cps). The counting time in 
SEARCH mode is 0.05 second count with a 0.4-second moving average and the counting time in 
BACKGROUND mode is a 10-second interval. 

5.2.2 NNV-470 - TSA Systems, Ltd. 

The NNV-470 (non-nuclear verification) is a gamma-neutron sensitive version of the 
PRM-47Ok The basic electronic package is identical, with the exception of the detector 
assembly. The gamma sensitive NaI or plastic scintillator is replaced with a thin LiI(Eu) detector, 
which is shielded by a neutron thermalizing plastic to achieve neutron sensitivity. A "calibrate" 
switch accesses a low-level discriminator to allow gamma counting to ver@ instrument operation. 

The NNV-470 unit was designed specifically to verify neutron flux in high gamma 
backgrounds, as would be the case in SNM environments. The design of the NNV-470 allows a 
gamma check source to be used to verify proper instrument operation on power-up and then 
automatically switch to neutron measuring mode without operator input. Operation is very similar 
to the PRM-470A. 

All NNV-470 specifications are identical to the PRM-470 in terms of size, weight, battery 
life, and back-lighted display. Counting timers and sequencing of gamma and neutron count rates 
are factory-changeable to meet operator requirements. The NNV-470, in addition, features a 
fold-over handle for ease of transporting. 

5.2.3 Portable Hand-Held Multichannel Analyzer MCA-465 - TSA Systems, Ltd. 

The MCA-465 provides a full-featured 256-channel MCA in a portable, battery-powered 
package. The MCA-465 can be fitted with an internal NaI crystal or used with a variety of 
external probes. The MCA-465 has 256 x 128-pixel liquid crystal display to view the spectral data 
graphically or to check parametric information during set up and calibration. User interface is 
provided via eight membrane switches on the front panel of the instrument. These switches 
provide operator access to all functions of the MCA-465 through a series of menus. 

Access to the set up is controlled by an internal dip switch setting. This allows the customer 
to control whether the operator can access the set up mode or only collect data. From the setup 
mode a "field calibration" may be performed. This allows fine tuning the gain from the front 
panel of the instrument. The field calibration requires the use of an external source, and allows 
the operator to place the energy peak in precisely the desired channel. 

The MCA-465 provides both real-time and live-time modes of operation. The MCA further 
provides four user programmable regions of interest (ROIs). The ROIs are set by channel 
number from the ROI setup menu. The MCA-465 can store 14 scans in its nonvolatile memory. 
The scans are labeled as background or data scans by the operator, and are automatically time 
and date stamped from the internal clocklcalendar. These scans may be recalled for Viewing on 
screen, or downloaded to a PC using the communications package. 
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5.3 Small Container/Bag Monitors 

The instruments summarized within this subsection are examples of the typical detection 
systems used for radiological screening of small containers and bags. 

5.3.1 Small Articles Monitor SAM-I - E A  Systems, Ltd. 

The SAM-1 small articles monitor is an instrument designed to measure gamma 
contamination on any articles that can be placed within its 15 x 15 x 18-in. chamber. Hard beta 
detection can be achieved with detectorfliner modifications. A removable stainless steel liner 
protects the detectors from the articles being monitored. The four detectors and electronic 
subassemblies are mounted on a slide-out runner mechanism, providing accessibility for 
maintenance. 

The unit’s high sensitivity and accuracy result from its composite shielding materials, large 
area plastic scintillation detectors, and software algorithms. 

The hand-held terminal (supplied) allows the user to adjust all of the system parameters 
once the password is entered. Changes can be made to monitor time, alarm level, false alarm 
rate, confidence level, and delta background sigma value, or system test functions can be run 
displaying counts, variance, or calibration routines. 

The SAM-1 is easy to set up and use. Once set in operation, only routine checks will be 
required, as the detector system used displays a high degree of stability. 

The SAM-1 includes 3/4-in. lead detector shielding and a hand-held terminal for set up. The 
SAM-1B includes 3/&in. lead detector shielding and a hand-held terminal. 

Performance 
Monitor time 20 seconds 
Probability of false alarm 5% 
Probability of detection 95% 
1.6 nCi Co-60 in center of chamber in 10 uR/hr background 
3.5 nCi Cod0 in center of chamber in 50 uR/hr background 
Overall system efficiency 21% to Co-60 in center of chamber. 

Detectors 
Plastic scintilla tion 
Number of detectors 4 
Total detector volume 900 in3 
Location-both sides, top and bottom 

10 x 15 x 1.5 in. 

Ranve 
Gamma energies 40 KeV-2.0 MeV 
Threshold adjustment 0 KeV-2.0 MeV 
Window adjustment 0 KeV-2.0 MeV. 
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5.3.2 BM-285 Bag Monitor -TSA Systems, Ltd. 

The BM-285 bag monitor is designed to measure gamma contamination of containerized 
material. The BM-285 can accommodate containers of up to 400 Ib. 

A stainless steel liner protects the detectors from the articles being monitored. The load 
platform, containing the weight monitoring load cells, is mounted on sliding runners to facilitate 
the loading of heavy samples. Six plastic scintillation detectors are mounted top, bottom, left, 
right, back, and door, to provide uniform measurement throughout the chamber. Radiometric 
identification of radioactive material is possible with an optional NaI detector, multichannel 
analyzer, and applicable software. 

The large size of the unit permits monitoring of large amounts of material in a minimum 
number of operations. The high sensitivity of the unit derives from large surface area plastic 
detectors, coupled with microprocessor-controlled electronics and software algorithms. 

From the PC, the operator can change monitoring time, background measurement time, high 
alarm level, and low alarm level. Changes in system operating parameters are password protected. 
Report generation is automatic and continuous. 

After the unit has been powered up long enough for a background count to be taken, 
monitoring is automatic whenever the door has been opened and reclosed, and weight is detected 
on the platform. When the chamber is empty, the unit continuously updates background 
radiation. 

The detectors for the BM-285 include six plastic scintillation detectors, 12 x 19 in. each (left, 
right, back, door, top and bottom) with an optional 3 x 3-in. NaI detector for spectral 
measurements. 

5.4 Radioscopic/Tomographic Waste Inspection Equipment 

The radioscopicltomographic waste inspection equipment is capable of verifying waste forms 
in order to demonstrate generator compliance with the LLW facility WAC. This subsection 
describes the state-of-the-art radioscopic/tomographic systems that are available for real-time 
radiography analysis of LLW containers. The systems consist of an x-ray generation unit and a 
camera-based viewing system. The systems are very expensive in comparison to the previously 
described instrumentation. Each system is described by identification of the main components 
followed by a brief description of the operating advantages. 

5.4.1 ISOCON Camera-Based Jmaging System - LumenX Company 

The LumenX Company has developed a radioscopic system designed to meet the imaging 
demands of the hazardous and radioactive waste management industry. This system is capable of 
handling drums up to 10,OOO lb. Container handling requirements from manual loading to fully 
automated remote conveyorized handling are also taken into account. The major components 
and subsystems are: 
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ISOCON camera-based imaging system 

Container handling and manipulation system 

Imaging and x-ray unit manipulator 

X-ray generation unit 

0 Radiation enclosure 

Ergonomically designed control system. 

The system is manufactured using a modular design concept that is supported with a high 
level of documentation. In addition, the inclusion of digital and analog image recording, data 
archival, digital image processing and video accessories, etc., can be accommodated. 

It is necessary for the radioscopic technique, also referred to as real-time radiography, to 
discern low- and high-density objects adjacent to each other in the same scene. The ISOCON 
camera-based imaging system has a wide dynamic range of 10,OOO to 1. This gives the ability to 
reproduce information in very dark areas of the image that is surrounded by or adjacent to 
intense highlights. 

The ISOCON camera-based system is able to view a large area of the waste container at one 
time. This feature improves the operator’s ability to interpret the radioscopic image with the 
added benefit of reducing the inspection time. In addition to the large field of view, the 
ISOCON camera-based system exhibits a uniform and distortion free image. The light intensity is 
the same in the center of the radioscopic scene as it is at the edges. 

The ISOCON camera-based system has a high resolution capability and contrast 
performance. Since resolution and contrast are interrelated, both image characteristics are 
required to produce the high quality image demanded in the x-ray inspection of waste. 
Additionally, the system exhibits a low inherent noise level. Little or no video frame integration is 
required to produce a noise-free image, making the detection of free liquids easily achieved. The 
detection of free liquids is accomplished by the introduction of a jogging or vibrating action into 
the container manipulator during the radioscopic inspection. The operator determines the 
presence of liquid by simply noting the movement of the liquid within the image. 

The system is manufactured under a program that takes into account industrial codes and 
standards such as NEC, NEMA, OSHA, AISC, and 21 CFR 1020.40. 

5.4.2 Waste Inspection Tomography System - Bio-Imaging Research, Inc. 

Bio-Imaging Research, Inc. (BIR) and LANL will be developing the waste inspection 
tomography (WIT) system through funding from DOE for a research and development and 
demonstration program, directed by the Morgantown Energy Technology Center. In a five-phase, 
two-and-a-half year program, a mobile WIT system will be developed that can be used at any site 
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where characterization of new or previously stored drums is required. The WIT system will be 
based on the following inspection technologies: 

Transmission x-ray computed tomography (0 

0 Active and passive gamma-ray CT 

0 Single photon emission CT 

Gamma-ray spectrometry. 

Transmission CT will be used to determine the presence and quantity of free liquids in a 
drum that could cause corrosion and leakage. The transmission CT can also be used to identifj 
densities and locations of nonradioactive materials in the drum, heavy metals, and drum wall 
thickness. The emission techniques can identify and locate radionuclides in a drum, measure 
external radiation levels, identify internal radiation shielding, and calculate internal radiation. 

BIR is currently investigating the use of two advanced x-ray imaging techniques for 
characterizing containers of solidified radioactive waste. These techniques, digital radiography and 
CT, are performed by computerized imaging systems that can automatically inspect containers 
using a set of imaging parameters chosen by the operator. Both inspection techniques can be 
performed by the same imaging system. The inspection result is a computer image, or series of 
images, that can be manipulated by the operator to show a wide variety of features within the 
inspected object. 

WIT offers both two-dimensional and threedimensional imaging results. Inspection will be 
fast (with a throughput of up to four drums per hour) as well as non-invasive. The digital data 
collection offers sophisticated image review capabilities. 

The choice of radiological or radiographic instrumentation must be based on a number of 
considerations. Among these considerations are the typical form of wastes being disposed, the 
type of packaging, and the overall volume of waste generated on an average basis by a facility. 
Large-scale multi-drum handling systems may not be cost-effective for medium or small volume 
LLW generators, and a hand-held instrument or small article monitor may prove more effective 
for a limited volume application. Large volume generators, however, may actually save time and 
money in the long run by using a system that can efficiently and effectively handle a large number 
of drums in a reasonable time frame. Fortunately, the wide variety of applicable instrumentation 
available on the market enables one to select the instrumentation that most suits the needs of the 
specific facility, however large or small. 
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6. MODEL INSPECTION AND VERIFICATION PROGRAM 

A key goal of this report is to develop a model inspection and verification program (MIVP) 
that suggests program elements that could be practically adopted by a regulator or operator 
responsible for the oversight of newly developed or existing LLW disposal facilities. The overall 
objective of the MIVP, therefore, is to provide a reasonable degree of assurance that LLW 
received for disposal meets the applicable WAC, thus ensuring that the performance objectives of 
10 CFR 61, Subpart C, are met. 

The performance objectives of 10 CFR 61, Subpart C, require LLW disposal facility 
operators to comply with the radiation protection standards in 10 CFR 20, and to make every 
reasonable effort to minimize radiation exposure to workers, including inspection personnel, 
ALARA. In addition, annual radiation dose equivalents to any member of the pubIic resulting 
from radioactive material releases must not e x d  25 millirems to the whole body, 75 millirems to 
the thyroid, and 25 millirems to any other organ. Releases of radioactive material are primarily 
postulated to occur following closure of new engineered disposal facilities. The releases are a 
natural consequence of the gradual degradation of the waste containers and the waste form, 
which have been designed to impart long-term stability to the waste. Many of the WAC 
established for disposal facility operations are intended to contribute to the overall performance 
of the disposal facility by ensuring long-term stability of the waste. 

To attain a reasonable degree of assurance that the WAC have been met, specific inspection 
and verification requirements should be established that are determined by the regulator or 
operator as necessary for a given disposal facility accepting variable types and quantities of LLW 
streams. These requirements could include both operational and administrative inspection and 
verification measures. To minimize the impact on waste generators, the incurred cost of the 
inspection and verification requirements should remain reasonable, adding only an incremental 
cost to the existing unit price of LLW disposal. 

Given that the long-term environmental factors affecting the performance of a disposal 
facility are geographically variable and that these factors drive the long-term performance 
requirements of waste packages, the waste container and waste form acceptance criteria may vary 
somewhat by facility. Although the essential qualities of a MIVP can be defined, it would not be 
practical to recommend a uniform set of specific inspection and verification procedures applicable 
to all LLW disposal sites. It is also possible that the nature of the waste streams received for 
disposal and the affordable state-of-the-art technology for verification may significantly change 
during the operating life of a facility. This suggests that the inspection and verification program 
should be periodically reviewed for adequacy, and that the overall program should provide for 
timely revision of its components. 

Therefore, four objectives for developing the MIVP are to: 

Keep radiation doses to inspection personnel ALARA 

Verify waste characteristics and waste packaging in accordance with long-term 
performance requirements 
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e Contain the cost of the MIVP so that it adds only incrementally to the unit disposal 
price 

Apply it to all LLW disposal sites and allow it to be periodically reviewed and revised 
as required to match changes in incoming waste streams and the level of affordable 
verification technology. 

The MIVP presented in this report is primarily intended to provide a compilation of actual 
and potential inspection and verification practices for consideration by regulatory agencies and 
operators at commercial LLW disposal facilities. The MIVP is not intended to imply that the 
existing inspection and verification programs are deficient. In this regard, the licensing 
representatives of both the State regulatory agencies and the disposal facility operators contacted 
while preparing this report uniformly pointed out that existing inspection and verification policies 
and procedures provide more than adequate assurance that received waste complies with 
respective disposal site WAC. They cited the low rates of waste package noncompliance actually 
experienced at the facilities as compelling evidence to support this conclusion. The M N P  is 
merely an alternative with some possible enhancements to current inspection and verification 
programs that incorporates many elements of current programs to provide reasonable assurance 
that treated LLW will comply with applicable WAC. 

6.1 Model Inspection and Verification Program Development 

Development of the MIVP was based on an analysis of supporting information that included: 

0 The existing commercial LLW disposal facility inspection and verification programs 
conducted by disposal facility operators discussed in Section 4 

0 The Washington Department of Health Point of Origin Inspection Program discussed 
in Section 4 

e 

e 

Available waste assay instruments and waste form verification technologies presented in 
Section 5 

A review of DOE LLW disposal site WAC and certification program documents. 

The components and relative merits of each of the above programs, as well as the 
instruments and technologies, were evaluated for their relative contribution toward meeting the 
four objectives of the MIVP. Based on this evaluation, the most functional and cost effective 
elements were incorporated in the MIVP. 

6.2 Structure of the Model Inspection and Verification Program 

The MIVP provides multiple assurance measures for WAC compliance. Disposal facility 
inspection and verification procedures currently used by all facilities could remain essential 
elements of the program. The primary differences between the MIVP and the current 
commercial site programs focus on the integration of a number of administrative program 
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measures aimed at providing assurance of WAC compliance before site access is granted to the 
generator, and the addition of a generator inspection program. Incorporation of these elements 
can be a favorable alternative to increasing the frequency of disposal facility inspections, 
particularly opening packages for internal verification of waste characteristics, which increases 
personnel exposure. Additional administrative measures and generator inspections can also 
provide verification of WAC compliance with only minimal or no increase in personnel exposure. 

An administrative program could be implemented for the purposes of reducing radiation 
dose to workers involved with handling this material (an administrative control program). Each 
generator could be requested to submit an application to be preapproved to ship LLW. This 
application would be reviewed by the disposal facility operator and/or facility regulator for 
completeness. Within the application, the following items could be d e s c r i i  in detail: 

Generator information (identification numbers, names, and contacts) 

Waste certification program 

Waste stream characterization plan 

Procedures and documentation 

Variances. 

The disposal facility operators and/or facility regulator could review the application and 
possibly conduct an audit. A cost-benefit analysis could be required to determine what volume 
and frequency of LLW shipment would justify a generator site audit. 

Unannounced audits, surveillance, and inspections could also be incorporated into the 
generator application process. Upon receipt of an application to dispose of LLW in accordance 
with the disposal facility WAC, the facility operator and/or facility regulator could require a 
generator site audit as part of their decision process. A re-audit of the generator could be 
performed if necessary. Whenever a significant change in the waste stream occurs at a generator 
facility, a recertification could be required. The waste would be recharacterized and certified. In 
addition to this recertification requirement, some generators could be required to submit periodic 
recertifications on all waste streams disposed at the LLW facility. 

If the disposal facility or facility regulator determines significant findings after completing the 
application review and the generator site audit, corrective action could be required. Upon review 
of the findings from the audit process, a decision by the disposal facility manager or facility 
regulator would approve or reject the application. 

Each generator could be required to submit a completed application package in conformance 
with the LLW facility WAC. The general requirements of each key item of the application is 
discussed in the following paragraphs. 
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6.2.1 Generator Information 

The following information could be required in this section of the application: 

Generator/facility name and location 

0 Primary contacts (radiation safety officer, facility manager). 

Updates on these items could be required when any changes occur. 

6.2.2 Waste Certification Program 

Each LLW generator could be required to certify that any waste to be sent to the disposal 
facility meets the WAC. The elements of the waste certification program should provide 
assurance that DOT, NRC, and State regulations are met. Sufficient detail should be presented 
to demonstrate knowledge and experience in the subject area. The waste certification program 
should fit within the generator’s established site organizational structure. 

The objectives of the waste certification program are to: 

Require generators to properly identi@ and characterize the material 

Provide a system for transmitting information about wastes to the LLW disposal 
operator 

Provide an auditable system for verifying that the generators are properly characterizing 
their wastes. 

The waste application process includes an audit function. This audit could also review the 
generator waste certification program. The generator should also prepare a plan for 
implementing the waste certification program. 

The waste certification program requires that an individual having the appropriate authority 
and knowledge sign a certification statement. This individual would become the generator’s 
certification official. This official would be responsible for certifying that each package meets the 
WAC, NRC, DOT, and State regulations. 

As part of the waste certification program, the generator would be required to submit a 
quality assurance (QA) program. The requirements may include that an independent group be 
assigned within the generator organization to oversee activities involving packaging, 
characterization, certification, storage, and shipping of LLW. A general statement of the 
generator’s QA policy and independence of this function should also be included. A functional 
organization chart would also be requested. The QA program should be developed in accordance 
with ANSI/ASME NQA-1 or other applicable QA standards acceptable to the regulatory agency. 
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6.2.3 Waste Stream Characterization Plan 

The waste stream characterization plan consists of methods and procedures to verify that the 
waste meets the WAC. The characterization plan should include a waste sample and analysis 
plan, which include the following items: 

Sample collection methodologies suitable to the types of waste being sampled. The 
number location and frequency of sampling are addressed. 

Descriptions of containers to be used for sampling, sample handling, packaging, and 
transport procedures 

Laboratory analysis to be performed for each sample to include the analytical methods, 
instrument calibration requirements, and laboratory quality control program 

Method for interpreting the analytical data. 

The characterization plan should also address the analysis of incompatible waste forms. If 
the waste form is a difficult-to-sample physical form, or if there are other hazards preventing 
sampling, the indirect methods for determining radionuclide content should be presented, such as 
knowledge of process and conversion of gamma ray constants. 

6.2.4 Procedures and Documentation 

Activities critical to verifying that the LLW meets the disposal facility WAC require 
procedures and documentation under a controlled management system. Processes or functions 
requiring designs, instructions, or procedures need to be maintained and kept current. A 
document control system could be requested by the LLW disposal facility operators or regulator 
for the control of documents. 

6.2.5 Variances 

The model program described within this section may not be ideal for each type of LLW 
generator. Variances may be necessary for some generators. A program similar to the limited 
resource generator provision under the Resource Conservation and Recovery Act could be 
considered. There are a large number of LLW generators that fall into this category. Special 
provisions considering the cost impact and value gained from the administrative requirements of 
this program would need to be evaluated case by case. 

6.2.6 Generator Inspection Program 

The Washington Department of Health, Division of Radiation Protection, recently initiated 
a generator inspection program (described in Section 4 of this report) where waste generated or 
processed is inspected before the waste is shipped to the disposal facility. The basic principles 
involved in a generator inspection program provide an added measure of assurance of WAC 
compliance. The merits of the generator inspection program are that it: 
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0 Allows direct verification of waste stream contents through knowledge of the process 
that generates the waste 

0 Permits direct assessment of the adequacy of the generator's characterization program 

Permits independent evaluation of waste stream sampling and analysis results 

0 Provides an opportunity to educate the generator about the underlying reasons for the 
various WAC 

Provides face-to-face communication between the regulatorlfacility operator and the 
generator, which is likely to promote trust and respect for the problems encountered by 
each party. 

The overall benefit of a generator inspection program is that it might permit a significant 
reduction or elimination of inspections at disposal facilities, thereby potentially reducing personnel 
exposure, while greatly increasing the level of assurance that the waste complies with the 
applicable WAC. 

6.2.7 Disposal Facility Inspection Program 

Historically, commercial LLW disposal sites have relied on two major methods to achieve 
compliance with the WAC contained in license conditions: 

Disposal facility verification of the waste by random package selection and breach of 
waste packages to visually inspect the waste form, and possibly sample and analyze the 
waste for nuclide and chemical content 

The deterrence associated with penalties, including refusal of waste and continued 
denial of access to the site, imposed on generators whose waste is determined to be 
noncompliant. 

The disposal facility method could be termed "after-the-fact,'' since verification does not 
occur until after the waste has been shipped to the disposal site. This method incorporates only a 
single point of inspection in the WAC verification program, and relies heavily on the package 
selection frequency being high enough to accurately reflect the rate of noncompliance. And, 
without remote handling, sampling, and analysis technology, it also necessarily involves the 
exposure of inspection and verification personnel to potentially high radiation dose rates. While 
continued use or some modification of this method would appear to provide ultimate assurance of 
WAC compliance and create a deterrent against noncompliance, the attendant personnel 
exposure and relative uncertainty of unopened waste package contents could justify improved 
verification methods. 

The deterrence by penalty method is a valued component of a compliance verification 
program, especially given the rapidly escalating unit price of LLW disposal and the limited site 
access currently experienced by generators. This method should continue to be used by current 
and future commercial LLW disposal facilities. 
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6.3 Revisions to the Model Inspection and Verification Program 

The M A T  should be updated to incorporate any changes in the regulatory performance 
requirements. The performance objectives for LLW facilities are defined to 10 CFR 61 in 
Section 2 of this report. The key elements of the MIVP can change according to regulatory 
mandate or other socioeconomic conditions relating to cost. It is recommended that a proactive 
program, such as the MIVP, be continuously updated to reflect the current activities. 





7. CONCLUSION 

This report presented a summary of the methods for verifying that LLW received at 
commercial disposal facilities complies with the applicable WAC. The applicable WAC include 
basic criteria related to: 

Proper preparation of the waste for transport as required by 10 CFR 20.311 

Correct packaging in accordance with 10 CFR 71 and 49 CFR 173 

Proper classification of LLW 

Characterization 

0 Stabilization as required by 10 CFR 61.55 and 61.56, respectively. 

In addition to these basic criteria, individual host States and LLW disposal facilities impose 
WAC especially with regard to stability that are intended to support the disposal facility’s long- 
term performance capability. A trend of near-surface LLW disposal is toward a more prescriptive 
regulation of facility design and operation, including strict requirements on waste form to enhance 
stability of the disposal units. 

LLW generators conduct internal waste verification programs to ensure that LLW shipped 
for disposal, whether directly or through a waste processor, complies with applicable disposal 
facility WAC. Commercial nuclear utilities appear to conduct the most extensive waste 
verification programs, including strict QC programs, to ensure that waste sent to processors is 
completely solidified and absent of free-standing water, and that waste streams are correctly 
characterized. 

LLW disposal facilities conduct rigorous inspection and verification programs to ensure that 
waste received for disposal is in full compliance with applicable WAC, including those WAC that 
are established by regulations of the NRC, DOT, and host States. The disposal site WAC are 
contained within the radioactive materials licenses issued to the sites by the host State regulatory 
agency. In some cases, the host State conducts an independent verification program at the waste 
generator locations as overall QC on LLW destined for disposal at the host State facility. The 
individual LLW disposal facilities conduct their verification programs in accordance with detailed 
waste inspection procedures. Incoming waste that is in noncompliance with the site WAC may 
result in rejection of the shipment and possibly denying the generator future access to the disposal 
facility. The existing commercial LLW disposal facilities that are currently accepting waste 
implement inspection and verification programs that are intended to maintain compliance with the 
majority of the requirements of 10 CFR 61. 

A MIVP was developed to summarize the key elements of meeting a LLW disposal facility 
WAC. The model program focused on the generator’s ability to provide a program that will 
ensure that the LLW types are properly characterized and certified to be in conformance with the 
WAC and with DOT, NRC, and host State regulations. 
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There is a wide variety of instrumentation and equipment available to support the 
verification of waste acceptance criteria. This equipment is commercially available to both LLW 
generators and the LLW disposal facilities. In general, the more complex instrumentation is being 
used on a limited basis at the disposal facilities. Instrumentation and equipment vendors have 
developed a wide variety of state-of-the-art barrel monitors and hand-held portable radiation 
monitors designed to provide accurate assays of waste package contents. The development of 
systems such as the segmented drum scanners can provide detailed quantitative radiological 
analyses with a high throughput and a significant decrease in worker exposures during handling. 
At present, several technologies are used for inspecting large waste containers such as drums. 
Among these technologies are coring, digital radiography, real-time radiography, hardness testing, 
computed tomography, and lately, the use of ultrasonic imaging, which is still in the development 
stage. 
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Amendment No. 18, issued to U.S. Ecology, Inc., Richland facility. 
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1 Appendix A 

Samples of ConEd's Classification and 
Characterization Procedures 

The following documents are included in Appendix A: 

e 

e 

e 

Checklist For Vendor Process Control Program (PCP), ConEd Attachment 8.1 to 
procedure RW-SQ-4.007, "Process Control Program." 

ConEd Attachments 7.1, 7.2, 7.3, and Addendum 8.1 to procedure RW-Q-4.103 Rev. 3, 
"10 CFR 61 Waste Classification Worksheet." 

ConEd Attachments 8.1, Shipment Compliance Verification Record; 8.2 Incoming 
Shipment Verification Record; and Addendum 9.1, Radioactive Materials Packages 
Radiation and Contamination Level Limitations, to procedure RW-SQ-4.000 Rev. 9, 
"Shipment Final QC Inspection." 

ConEd Attachments 8.1, "CNSI Radioactive Shipment Manifest," 8.2, "USE1 
Radioactive Shipment Manifest" and 8.3, "Class C Waste Classification Record" to 
procedure TS-SQ-4.002 Rev. 5, Completion of Radwaste Shipping Manifests. 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.007 
Rev. 7 

CHECKLIST FOR VENDOR PROCESS CONTROL PROGRAM (PCP) 

1. 

2 .  

3 .  

PCP Approved or under review by NRC 

PCP MEETS: 

YES NO 

a. NRC Solidification Standards 

b. 

C. 

d. 

Disposal Site Specifications for Dewatered 
OR Solidified Liquids 
I 

DOT Shipping Regulations 

Con Edison Radiation Protection Procedures 
and Practices 

PCP Contains the Following: 

YES NO 

YES NO 

YES NO 

YES NO 

a. 

b. 

C. 

A general description of the laboratory 
mixing of a sample of the waste to 
arrive at process parameters PRIOR TO 
commencing the' solidification process. 

-- 

A general description of the solidification 
process including type of solidification . 
agent, process control parameters, parameter 
boundary conditions, proper waste form 
properties, AND operated WITHIN the 
established process parameters. This shall 
include a discussion of sample mixing, 
curing as it relates to what the full scale 
product will undergo and waste analysis. 

- 

For cement solidification, a general 
description of the results of Topical 
Report testing to satisfy the qualification 
test requirements for the new Branch 
Technical Position as summarized in 
Addendum 9.1. See Reference 7.16 for 
details. 

YES NO 

YES NO 

YES NO 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.007 
Rev. 7 

ATTACHMENT 8.1 
Page 2 of 3 

CHECKLIST FOR VENDOR PROCESS CONTROL PROGRAM (PCP) 

d. A general description of sampling of AT YES 
LEAST one representative sample from EVERY 
batch to ensure solidification 9 the 
action to be taken IF the sample fails 
to verify solidification.. 
defined as any quantity of waste from a 
single source (e.g., a holding tank) that 
is processed in a single batch, even if 
it is in several liners. A chemically 
similar but non-radioactive sample may 
undergo test solidification fF worker 
ALARA conditions warrant it. 

A batch is 

NO 

e. The provisions to verify the absence of free YES 
liquid in solidified dewatered waste. A 
compressive strength test for PCP test 
specimens. 

containing solidified dewatered waste 
where free liquids are detected. 

- IF the solidification process is exothermic, 
the process control parameters that shall be 
met PRIOR TO capping the container. 
includes the use of an in situ temperature 
probe. 

A general description for the treatment of 
oily wastes that are to be transported off- 
site for burial. 

f. The provisions to reprocess Containers YES 

YES 9. 

This 

YES h. 

i. As appropriate, a sketch of the process YES 
systems . 

addressed in ALL phases of the solidifica- 
tion &NJ dewatering process. 

- AND control procedures (applicable to 
solidification liners AND HICs) . 

j .  A statement that ALARA considerations were . YES 

k. A description of the dewatering technique YES 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.007 
Rev. 7 

ATTACHMENT 8.1 
Page 3 of 3 

CHECKLIST FOR VENDOR PROCESS CONTROL PROGRAM (PCP) 

1. 

m. 

n. 

A description of provisions to reprocess 
wastes through the dewatering system IF 
excess free water is observed. 

- 
YES NO 

Sample solidification worksheet. 

Guidance to the utility for surveillance 
specimen storage and testing. 

YES 

YES 

NO 

NO 

4. Verification of Checklist Entries 

This checklist is applicable to any shipment which utilized the 
attached procedures and documents and their specified revisions. 

Name Date 
Sr. Radwaste Supervisor 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-Q-4.103 
Rev. 3 

ATTACHMENT 7.1  

10 CFR 61  WASTE CLASIFICATI 

Type of Waste 

fORK - HEET - 

.3 3 B) Type of Container 
C) Container Burial Volume (ftJ) ( ft3x28317=cc) 
D) Waste Volume (cc) ( f t ~ 2 8 3 1 7 = ~ ~ )  
E) Container wt-Empty (9) ( lbsx454=g). 
F) Media wt-Full (9) (lbsx454=g) 
G) Container wt-Full (9) (lbsx454=g) 
H) Individual Concentrations of 

Key Gamma Nuclides: 

Nuclide (Gamma) 

CS-134 
CS-137 
CO-58 
(30-60 
Mn-54 
Ce-144 
Total 

Total Activity 
(uCi) 

Specific Activity 
(uCi /cc 1 

I) Part 61 Isotope Calculation 
(A )  (B) (C) 

Scaled Nuclide Scaling Nuclide (SN) 
. (Part 61 Isotope) Scaling Factor (SF) Concentration (UCi/CC) 

(D) 
Part 61 Conc (Ki) 
uCi/cc (B) * (C) 

Tc-99 I 
1-129 I 
Am-241 I 
Pu-241 I 
Cm-242 I 
Ni-63 I 
Sr-90 I 
C-14 1 
H-3 I 

J) TRU Isotope Concentration Conversion 

Conversion Factor 
T R U  Isotope Conc (Kn) (Kw) 

Am-241 
Pu-241 
Cm-242 

Conversion Factor 
(Kc) 

1 x loj 3 
1 x lo3 
1 x 10 

T R U  Conc 
(nCi/gm) 

*For Solidified waste OR DAW the waste volume is -- EQUAL TO the Container Burial Volume, 
- IF the waste fills thecontainer 90% O R  MORE. 
used UNLESS the waste fills the container -- MORE THAN 90% full, - TFEN -- the container burial 
volume is used. 

For dewatered waste the waste volume is 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-Q-4.103 
Rev. 3 

ATTACHMENT 7.2 
Page 1 of 1 

BREAKDOWN OF ISOTOPES AND ACTIVITY LESS THAN FIVE 
YEAR T-112 AND GREATER THAN FIVE YEAR T-112 

DATE : 

SHIPMENT NO: ACTIVITY DETERMINED: 

PACKAGE NO: DECAY CORRECTED TO: 

NOTE : 

NP = Not Present 

ISOTOPES LESS THAN FIVE YEAR HALF-LIFE 

1311 uCi1cc 
54MJ-l ucilcc 
13 4Cs uCiIcc 
58Co uCi1cc 
242Cm ucilcc 
187w uCiIcc 
65ZN ucilcc 
55Fe ucilcc 
59Fe ucilcc 
14 4Ce ucilcc 
141Ce uCiIcc 

140La u W c c  
125Sb uCi/cc 

ucilcc 124Sb 
51Cr uCi/cc 

uCi/cc 57Co 
uCi1cc AgllOm 

Sr89 ucilcc 
uCi lcc Zr95 

Total 

TRU ISOTOPES GREATER THAN FIVE YEAR HALF-LIFE 

238Pu nCi1g 
239Pu nCi1g 
240Pu nCi1g 
242Cm nCi/g 
243Am nCi1g 
237Np nCi1g 

241Pu nCi/g 
243Cm nCi1g 
2 4 4Cm nCi1g 
244Cm nCi1g 
241Am nCi/g 
242Pu nCi/g 

Total of TRU Isotopes nCi1g 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-Q-4.103 
Rev. 3 

ATTACHMENT 7.3 
Page 1 of 2 

DETERMINATION OF WASTE CLASSIFICATION WORK SHEET 

Table I 

NUCLIDE CLASS A CLASS C 
Limit Quotient Limit Quotient * *  uCi/cc *t 

CONC 
I. NUCLIDE uCi/cc uCi/cc 

C-14 
TC-99 
1-129 

nCi/q 
PU-241 
Cm-242 
TRU Nuclides with 
T-1/2 GREATER THAN 
Five Years 

83-1 
3E-1 
8E-3 

nCi/q 
3. SEt2 
2Et3 

8300 
3E00 
8E-2 

nCi/q 
3 .  SEt3 
2Et4 

1Et 1 1Et2 

Total Quotient 

>1.0 THEN Class C >1.0 THEN waste CANNOT 
be shipped 

Table I Classification 

NUCLIDE 
CONC 

11. NUCLIDE uCi/cc 

H-3 
CO-60 
Ni-63 
Sr-90 
CS-137 

Nuclides with 

Five Years 
T-1/2 GREATER THAN 

Tota 1 Quotient * * * 

Table 11 

CLASS A 
Limit Quotient 
uCi/cc * *  

4Et1 
7Et2 
3.51300 
4E-2 
1EOO 

7Et2 

CLASS B 
Limit Quotient 
uCi/cc * *  

* 

7Et 1 
1 . 5 ~ 2  
4.4Et1 

CLASS C 
Limit Quotient * *  uCi/cc 

* 
* 

7Et2 
7Et3 
4.6E+3 

* 

>1.0 THEN Class B >1.0 THEN waste 
CANNOT be 
shipped 

Table I1 Classification 

Therefore waste is 
* * * *  
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-Q-4.103 
Rev. 3 

ATTACHMENT 7.3 
Page 2 of 2 

DETERMINATION OF WASTE CLASSIFICATION WORK SHEET 

* NO Limit - 
* *  The Quotient is the Nuclide Concentration - the Class A, B, OR C limit 

It is NOT necessary to list on the manifest ANy nuclide whosequotient is 

- IF Class A is EXCEEDED the waste is Class B, IF Class B is EXCEEDED the waste is 
Class C, - IF Class C is EXCEEDED the waste C M T  be shipped. 

LESS TZW 0.01 EXCEPT C-14, TC-99, H-3. -- 
* * *  

**** IF the waste contains a combination of Table I AND I1 isotopes, the final 
waste classification shall be: 

- - 

- IF the waste is Class "A' in Table I THEN its final 
classification will be its Table I1 classification. 
- - 

- IF the waste is Class 'C' in Table I its final - 
classification will be Class C UNLESS C limit in 
Table I1 is EXCEEDED. 

- IF the waste DOES NOT contain a combination of Table I AND Table I1 isotopes - THEN its classificzon will be based on Table I TabrII alone. 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

ADDENDUM 8.1 
Page 1 of 1 

FRACTIONAL ABUNDANCE OF DRY ACTIVE WASTE 

NUCLIDE 

(GAMMA ENITTER) 

RW-Q-4.103 
Rev. 3 

.. ._ 

I FRACTION TOTAL 

I 
Co-58 I 0.09 

I 
CO-60 I 0.84 

I 
CS-137 I 0.05 

I 
Ce-144 I 0.02 

i 
I 

A-11 



CON EDISON 
INDIAN POINT STATION 

ATTACHMENT 3 

RADWASTE 
SHIPMENT COMPLIANCE VERIFICATION RECORD 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

RW-SQ-4.000 
Rev. 9 

COVER SHEET 

Shipment Number: Date: 

Consignee: 
~~ ~ 

Telephone: 

Shipment Description: 

Type of Shipment: 

RADWASTE IZI NON-RADWASTE 

Mode of Tran 

HIGHWAY 

Carrier Name 

- 
-I 

port : 
- 
- 1  RAIL I= I AIRCRAFT I =  I 

and Address: 

Telephone: 

Exclusive Use: 

YES 1-1 - NO lz1 

Total Number Containers Shipped: Package Type: 
Container Type: 

Shipment A. Vehicle (Ebpty) lbs. 
B. Package Weight lbs. 
C. Total Weight lbs. 

This shipment (is, is NOT) overweight for ANY State to be transited. ANY vehicle 
with a total weight G R m E R  80,000 lbcshall have overweight peras. 

Overweight permit required for ANy vehicle EXCEEDING weight limit shown in Item 10. 
( 1 YES ( 1 N/A 

- ALL transport vehicles carrying radwaste shall have a copy of their New York State 
DEC Waste Transport Permit in the vehicle. The transport vehicle shall meet the 
requirements of the Waste Transport Permit PRIOR TO release from the Protected Area ' 

NY DEC Waste Transport Permit verified ( i n  vehicle) : ( ) YES ( ) NO ( ) N/A 

NY DEC Waste Transport Permit # _ _ _ _  - _ _ _  _ 
The permit number shall be placarded on both sides - AND rear of vehicle. 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.000 
Rev. 9 

ATTACHMENT 8 . 1  
Page 3 of 15 

SHIPMENT COMPLIANCE VERIFICATION RECORD 

PREREQUISITE DOCUMENTATION 

Shipment No: 

4 .  For shipments of radwaste to Richland Facility, 
Washington: 

a. Indian Point 2 possesses a current Site Use 
Permit from the State of Washington. 

. b.  Indian Point 2 possesses a current copy of 
the Radioactive Materials License for the 
Richland Facility. 

c. - PRIOR notification has been provided to the 
State of Washington AND to the Richland 
Facility (utilizing the Prior Notification 
of Shipments of Low Level Solid Waste form, 
Reference 7.6). 

5 .  For shipments in USNRC Certified - OR Licensed 
Packaging (Casks) : 

a. Indian Point 2 possesses a controlled, updated 
Certificate of Compliance (C of C) for this 
Cask, 

C of C No. 

b.  Indian Point 2 has provided written seven day 
advanced notice t o  the Governor's office of 
each state to be transited WHEN the criteria 
of Reference 7.6 are met. (Postal Receipt, 
letters to Governor). 

6. Transport vehicle has been surveyed for radiation 
- AND contamination in accordance with Reference 
7.10 -- PRIOR TO entering the RCA 
contamination AND radiation limits in Reference 
7.10. 

meets the 

- ALL prerequisite documentation required above is complete 
regulations &NJ criteria pursuant to Indian Point 2 Shipping Program procedures - AND policy. 
Resolution Section of this Attachment. 

in compliance with 

recorded on Compliance Items of non-compliance have been resolved 

Radwaste Supervisor /Date IQC Inspector /Date 
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RW-SQ-4.000 
Rev. 9 

CON EDISON 
INDIAN POINT STATION 
R ADWASTE ATTACHMENT 8.1 

Page 4 of 15 
SHIPMENT COMPLIANCE VERIFICATION RECORD 

RADWASTE SHIPMENT DOCUMENTATION 

Shipment No: 

1. Completed Bill of Lading NO ( YES ( 1 NA ( 1 

a. 
b. 

d. 
e. 
f .  
9. 
h. 
i. 

k. 

C. 

j .  

Number of packages. 
Classification of radioactive material. 
Description of material. 
Hazardous material DOT identification number. 
Chemical and physical form. 
Predominant isotopes. 
ha Value. 
Transport Index. 
Total Curies. 
'Sole Use Vehicle Only.' 
Placarded 'Radioactive.' 

(Non exclusive use only) 

2 .  Completed Radioactive Waste Shipment NO ( 1 YES ( 1 NA ( 
Certification Form (DHEC-802) for 
Shipment to Barnwell Facility as per 
Reference 7.6. 

3 .  Completed Low-Level Radioactive Waste Shipment NO ( YES ( ) NA ( 1 
Certification Form (RHF-31A) for Shipment to 
Richland Facility as per Reference 7 . 6 .  

4 .  Cask Documentation and Inspection Sheet for NO ( 1 YES ( 1 NA ( 1 
applicable cask completed as per Reference 7 . 1 3 .  . 

5. For shipments of Pressure Vessels, High Integrity NO ( YES ( 1 NA ( 1 
Containers, OR Dewatered Resins to the Barnwell 
Facility, vexfy the following as applicable: 

a. A dewatering Completion Record has been 
completed which certifies free-standing 
water to be: 

(1) -- LESS THAN 0.5% for Carbon Steel Liners 
(As per C of C for applicable liner, 
Check List). 

(2) LESS THAN 1.0% of the total volume for NO ( ) YES ( ) NA ! -- 
High Integrity Containers. (Vendor 
Documentation). 

( 3 )  -- LESS THAN 0.5% for 24-inch pressure 
vessels containing activated carbon. 
(Vendor Documentation) . 

NO ( ) YES ( ) NA ( 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

k. 

1. 

ATTACHMENT 8 . 1  
Page 5 of 15 

RW-SQ-4.000 
Rev. 9 

SHIPMENT COMPLIANCE VERIFICATION RECORD 
RADWASTE SHIPMENT DOCUMENTATION 

( 4 )  -- LESS THAN 0.5% for 24-inch pressure 
vessels containing resins. (Vendor 
Documentation). 

Certification Statement for Disposal of High 
Integrity Container. 

Certification Statement. for Disposal of FRP. 
High Integrity Container. 

Certification Statement for DHEC-HIC-PL-00 1 
(General). 

Certification Statement for DHEC-HIC-FRP-003 
(General). 

User's check list for HIC completed. (Vendor 
Documentation). 

User's check list for FRP HIC completed. (Vendor 
Documentation). 

IQC had performed a HIC container inspection - AND has documented the inspection for the 
shipment file. 

IQC has verified the completion of dewatering 
activities for container(s) in this shipment 
- AND has provided a copy for the shipment file. 

For resin, charcoal, filter cartridges, 
a copy of the Radionuclide Analytical Data 
is attached to the shipping papers. 

For shipments containing chelated wastes, PRIOR 
approval shall be obtained from Barnwell 
Regulatory AffairsILicensing Department. 

NOTE : 

ITEMS 1 AND m BELOW APPLY TO RADIONUCLIDES WITH HALF-LIVES 
GREATER FIVE YEARS. 

- IF the waste is unsolidified, the activity NO ( 1 YES ( 1 NA ( 
WITHIN a carbon steel vessel does 
EXCEED 1 uCi/cc average over the volume 
of the media being shipped. 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.000 
Rev. 9 

ATTACHMENT 8.1 
Page 6 of 15 

SHIPMENT COMPLIANCE VERIFICATION RECORD 
RADWASTE SHIPMENT DOCUMENTATION 

Shipment No: 

m. For shipments in High Integrity Containers, 
dewatered resin activity does NOT EXCEED 
350 uCi/cc averaged over the volume of the 
resin being shipped. 

n. For shipments in High Integrity Containers 
of dewatered resin, fill the containers to 
a MINIMUM of 85% full. Filters in a HIC do 
NOT have to be 85% full. 

For shipments of solidified waste in carbon 
steel liners, the final waste product is a 
uniform monolith with NO free-standing water 
AND resists penetratiorwith a l-inch 
=meter wooden dowel. 

- 
0. 

P. The Process Control Program checklist for 
processed waste is completed AND signed, 
which is applicable to the somification 
- OR dewatering process for this shipment. 

9. IQC has performed a surveillance of a 
Process Control Program sample solidifica- 
tion AM) the solidification of the carbon 
steel liner. A copy of this surveillance 
shall be provided to Radwaste for the 
shipment file. 

6. For radwaste shipments, Part 61 Classification 
Documentation has been completed in accordance 
with Reference 7.1 - OR Reference 7.7. 

7.  Radwaste has performed a check of Radman 
output (Reference 7.1) an IQC Inspector 
has been provided with an opportunity to do 
a surveillance of Radman operations. 

8. For radwaste shipments to 

and Disposal Manifest (RSDM) has been completed 
per Reference 7.8. 

, the Radioactive Shipment 

9. For radwaste shipments to Richland Facility, the 
Radioactive Waste Shipment and Disposal Manifest 
(RSDM) has been completed per Reference 7.8. . .  
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RW-SQ-4.000 
Rev. 9 

ATTACHMENT 8.1 
Page 7 of 15 

SHIPMENT COMPLIANCE VERIFICATION RECORD 
RADWASTE SHIPMENT DOCUMENTATION 

Shipment No: 

10. For Highway Route Controlled quantities, driver 
has been provided route instructions from site 
to destination, including precautions on route 
modifications. 

11. Special handling instructions. (Exclusive Use) 

a. Instructions in case of accident/Emergency 
Response. 

b. Tractor-Trailer configuration precautions. 

c. Transfer and storage instructions. 

- ALL shipment documentation required by 49 CFR; 10 CFR Parts 10, 30,  61, 71; Consignee's 
License; - AND Package User Requirements (Certificate of Compliance) have been performed 
pursuant to Indian Point 2 Shipping Program procedures @ policy. Items of 
non-compliance have been resolved @ noted in the Compliance Resolution Section of 
this Attachment. 

Radwaste Supervisor /Date IQC Inspector /Date 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.000 
Rev. 9 

ATTACHMENT 8.1 
Page 8 of 15 

SHIPMENT COMPLIANCE VERIFICATION RECORD 
NON-RADWASTE SHIPMENT DOCUMENTATION 

Shipment No: 

1. Completed Bill of Lading NO ( 1 YES ( 1 NA ( 1 

a. Number of packages. 
b. Classification of radioactive material. 
c .  DOT identification number. 
d. Chemical and physical form. 
e. Predominant isotopes. 
f .  A2 Value. 
g. Transport Index. (Non exclusive use only) 
h.  Total Curies. 

NOTE : 

INFORMATION ON BILL OF LADING MAY VARY, DEPENDING ON THE ACTIVITY OF THE 
MATERIAL AND THE DOT CLASSIFICATION. - 

2 .  Consolidated Edison, Indian Point Station 
Radioactive Shipment Record. (Reference 
7.5). 

3 .  For Exclusive Use shipments, drivers 
instructions. (Reference 7.5). 

4. Vehicle Survey Data Sheets. (Reference 7.4). NO ( 1 YES ( ) NA I 

5. For Limited Quantity shipments, Excepted 
Radioactive Material Form. (Reference 
7.9). 

6. ContainerIPackage Survey Data Sheet. 
(Reference 7.4). 

- ALL shipment documentation has been performed pursuant to 49 CFR &NJ Indian Point 
Shipping Program procedures. 
noted in the Compliance Resolution Section of this Attachment. 

Items of non-compliance have been resolved 

Radwaste Supervisor /Date IQC Inspector /Date 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.000 
Rev. 9 

ATTACHMENT 8.1 
Page 9 of 15 

SHIPMENT COMPLIANCE VERIFICATION RECORD 

CONTAINER INSPECTION 

Shipment No: 

Container No: 

1. 7 EACH container of radwastelradioactive material NO ( 1 YES ( 1 NA ( 1 
is properly labeled AND the stability class 
(radwaste - ONLY) recozd. 

2. The proper shipping name of the media being 
shipped has been determined 
the shipping document container. 

The hazard class of the media being shipped 
has been determined 
document $JJ container. 

noted on 

3 .  
noted on the shipping 

4 .  The USDOT shipping classification (LSA, Type A, N O 0  Y E S 0  N A O  
etc.) has been determined AND noted on the 
shipping document AND container. 

5. This container has been surveyed for radiation NO ( ) YES ( 1 NA ( 1 
. -  AND loose surface contamination, survey results 
have been reviewed AND attached to the Shipment 
Record ( Reference 7.4). 

. 

6. Survey instruments used were calibrated. Serial NO ( YES ( 1 NA ( 1 
numbers 
recorded on the ContainerIPackage Survey Data 
Sheet (Reference 7 . 4 ) .  

calibration due dates have been 

This container complies with the requirements of 49  CFR, 10 CFR 71, 
Facility Criteria as specified in References listed in Section 7.0. 
have been resolved AND recorded on the Compliance Resolution Section.of this 
Attachment. 

Burial 
Discrepancies 

Radwaste Supervisor /Date IQC Inspector /Date 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.000 
Rev. 9 

ATTACHMENT 8.1 
Page 10 of 15 

SHIPMENT COMPLIANCE VERIFICATION RECORD 
VEHICLE INSPECTION DATA SHEET 

SHIPMENT NO: 
VEHICLE NO: 

DATE : 
TRACTOR : TRAILER : 

A. Driver Data 

1. Name: 

2 .  

3. 

License No.: State : 

F i t ne s s /Train i ng : 

B. Receipt of Vehicle 

1. Structural damage to package exterior. 

2 .  Structural damage to package tie-downs. 

3. Missing OR loose bolts in tie-down 
assembly? 

4 .  - ALL lidlcover hold-down hardware in place. 

UNSAT. ( 1 

SAT ( ) UNSAT ( ) NA ( ) 

SAT ( ) UNSAT ( ) NA ( ) 

SAT ( UNSAT ( ) NA ( ) 

SAT ( ) UNSAT ( ) NA ( ) 

5. General inspection of vehicle, for damage SAT ( ) UNSAT ( ) NA ( ) 
- OR broken lights, flat tire, obvious frame 
cracks. 

6. Verify vehicle registration is current. 

C. Vehicle Safety 

1. Tire Tread: 

a. - NO recaps on front 
b. 4 / 3 2  on front spare 
e .  2 / 3 2  on others 
d .  Tires properly inflated 

2. Brakes: 

a. Service 
b.  Connections to trailer 
c. Parking 
d. Air pressure (MINIMUM 100 psi) 

3. Parking Brake: 

a .  Parking brake operable 
b. Set during loading operations 

SAT ( ) UNSAT ( ) NA ( ) 

SAT ( ) UNSAT ( ) 
SAT ( ) UNSAT ( ) 
SAT ( ) UNSAT ( ) 
SAT ( ) UNSAT ( ) 

SAT ( ) UNSAT ( ) 
SAT ( ) UNSAT ( ) NA ( 
SAT ( ) UNSAT ( ) 
SAT ( ) UNSAT ( ) NA ( 

SAT ( ) UNSAT ( ) 
SAT ( ) UNSAT ( ) 
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CON EDISON RW-SQ-1.000 
INDIAN POINT STATION ATTACHMENT 8,l Rev. 9 
RADWASTE Page 11 of 15 

SHIPMENT COMPLIANCE VERIFICATION RECORD 
VEHICLE INSPECTION DATA SHEET 

SHIPMENT NO: DATE : 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Steering mechanism demonstrated operable. 

Turn Signals : Vehicle 

Other lights and ref lectors (including 
head - AND tail lights). 

Horn 

Fire extinguisher (GREATER -- THAN OR 
EQUAL TO 10 BC) . 
Windshield wipers 

Rear-view mirrors 

Trailer/tractor coupling (driver shall 
apply trailer brakes - AND load test the 
fifth wheel pin). 

Trailerlvehicle frame crack inspection. 

Cask external tie-down system. 

All non-fixed lifting devices are removed. 

Load has been properly placed - AND bracing 
is installed. 

Evidence of driver daily log. 

D. Vehicle Final Checks 

1. Placarding is placed on front, back, 
both sides of trailer AND in front of the 
tractor (verify that placarding complies 
with the Bill of Lading description). 

NOTE : 

SAT 

YES 

PLACARDING THE FRONT OF THE TRAILER IS OPTIONAL. 

2. Emergency Kit provisions checked (Rad. SAT 
rope, Anti-C's, signs, etc.) 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.000 
Rev. 9 

ATTACHMENT 8.1 
Page 12 of 15 

SHIPMENT COMPLIANCE VERIFICATION RECORD 
VEHICLE INSPECTION DATA SHEET 

SHIPMENT NO: DATE : 

3 .  Vehicle load inspection completed &NJ 
vehicle doors secured with locking 
device (seal ) . 
- ALL vehicle external loose contamination 
surveys have been completed $NJ are WITHIN 
the Administrative Guidelines specified in 
Addendum 9.1. vehicle external 
radiation surveys have been completed and 
are WITHIN the USNRC/USDOT limits 
Administrative Guidelines, as specified in 
Addendum 9.1. 

4 .  

N O 0  N A O  

N O 0  N A O  

5. Photographs made of ALL sides of vehicle 
and placed in the Shzent Record. 

6 .  Driver provided copies of shipping papers, 
waste manifest, Bill of Lading, &NJ other 
applicable shipping documents. 

N O 0  N A O  

The vehicle is certified to be in compliance with applicable USNRC/USDOT require- 
ments for shipping radioactive materials. 
document inspection AND field checks. 
indicated on the Comcance Resolution Section of this Attachment. 

Compliance has been verified through 
Items of non-compliance were resolved as 

Driver /Date Radwaste Supervisor /Date IQC Inspector /Date 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

ATTACHMENT 8.1 
Page 13 of 15 

SHIPMENT COMPLIANCE VERIFICATION RECORD 
COMPLIANCE RESOLUTION AND COMMENTS 

RW-SQ-4.000 
Rev. 9 

SHIPMENT NO: DATE : 

A. Items of Non-Compliance - Resolution: (E none, mark 'NONE' &NJ sign.) 

B. Comments: 

IQC Inspector /Date Radwaste Supervisor /Date 
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CON EDISON RW-SQ-4.000 
INDIAN POINT STATION ATTACHMENT 8.1 Rev. 9 
MWZGTE Page 14 of 15 

INDIAN POINT UNIT 2 IQC NOTIFICATION ACKNOWLEDGMENT RECORD 

Container ID No. 

1. Operation AND Dewatering of Vendor Demineralization System 

1.1 The Radwaste Supervisor has notified an IQC Inspector of the arrival on site 
of HICIFRP to be used for waste processing. 

I 
IQC Inspector Date 

1.2 The Radwaste Supervisor/Vendor operator has notified an IQC Inspector of the 
intent to begin dewatering operations. 

I 
IQC Inspector Date 

2 .  RW-SQ-4.011, Radman Program Operation 

2.1 The Radwaste Supervisor has notified an IQC Inspector of the intention to 
perform handlcomputer-based calculations to verify the Radman Program. 

I 
IQC Inspector Date 

3 .  RW-SQ-4.007, Process Control Program 

3.1 The Sr. Radwaste Supervisor has reviewed the vendor's Process Control 
Program AND has completed the Checklist for Vendor Process Control 
Program (Attachment 8.1 of RW-SQ-4.007). 

/ 
IQC Inspector Date 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

ATTACHMENT 8.1 
Page 15 of 15 

RW-SQ-4.000 
Rev. 9 

INDIAN POINT UNIT 2 IQC NOTIFICATION ACKNOWLEDGMENT RECORD 

Container ID No. 

4. RW-SQ-4.201, Replacement and Dewatering of Filters 

4.1 The Radwaste Supervisor has notified an IQC Inspector to afford them the 
opportunity to perform a receipt inspection on ANy HIC to be dewatered. 

/ 
IQC Inspector Date 

4.2 The Radwaste Supervisor has notified an IQC Inspector to afford them the 
opportunity to perform a dewatering surveillance. 

I 
IQC Inspector Date 
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CON EDISON 
INDIAN POINT STATION 
R ADW ASTE 

ATTACHMENT 8.2 
Page 1 of 3 

INCOMING SHIPMENT VERIFICATION RECORD 

COVER SHEET 

RW-SQ-4.000 
Rev. 9 

1. Shipment Number: Date : 

2 .  Consignor: 

Telephone: 

3 .  Shipment Description: 

4 .  Type of Shipment: 

RADWASTE 1 1 1  NON-RADWASTE 1-1 - 

5. Mode of Transport: 

HIGHWAY 1 1  I RAIL 1 1 1  AIRCRAFT 1 1 1  

6. Carrier Name and Address: 

Telephone: 

7.  Exclusive Use: 

YES I Z I  NO IZI 
8 .  Total Number Containers Shipped: Package Type: 

Container Type: 

9. Completed Bill of Lading NO ( 1 YES ( 1 NA ( 1 

a. 
b. 

d. 
e. 
f. 
g. 
h. 

C. 

Number of packages 
Classification of radioactive material 
DOT identification number 
Chemical and physical form 
Predominant isotopes 
A2 Value 
Transport Index (Non exclusive use only) 
Total Curies 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

10. 

11. 

12 * 

1 3 .  

14. 

15. 

16. 

RW-SQ-4.000 
Rev. 9 

ATTACHMENT 8.2 
Page 2 of 3 

INCOMING SHIPMENT VERIFICATION RECORD 

Shipment No: 

NOTE : 

INFORMATION ON BILL OF LADING MAY VARY, DEPENDING ON THE ACTIVITY OF THE MATERIAL 
- AND THE DOT CLASSIFICATION. 

Consignor's Radioactive Shipment Record NO ( 1 

For Exclusive use shipments, drivers 
instructions 

NO ( 1 

Vehicle Survey Data Sheets NO ( 1 

For Limited Quantity shipments, Excepted NO ( 1 
Radioactive Material Form 

ContainerIPackage Survey Data Sheet NO ( 1 

1ncming.shipment contains the types of NO ( 1 
isotopes and quantities of material 
allowed by the station radioactive 
material license 

Incoming shipment vehicle and package 
radiative and contamination limits 
fall within the limits in Addendum 8.1 
of Reference 7.10 

NO ( 1 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.000 
Rev. 9 

ATTACHMENT 8.2 
Page 3 of 3 

INCOMING SHIPMENT VERIFICATION RECORD 
VEHICLE INSPECTION DATA SHEET 

Shipment No: 

17. Receipt of Vehicle 

1. Structural damage to package exterior. 

2. Structural damage to package tie-downs. 

3 .  Missing OR loose bolts in tie-down 
assembly7 

SAT ( ) UNSAT ( ).'* NA ( ) 

SAT ( 1 UNSAT ( ) NA ( ) 

SAT ( ) UNSAT ( ) NA ( ) 

4 .  - ALL lid/cover hold-down hardware in' place. SAT ( ) UNSAT ( ) 

5. General inspection of vehicle, for damaged SAT ( ) UNSAT ( ) - OR broken lights, flat tire, obvious frame 
cracks. 

6. Verify vehicle registration is current. SAT ( ) UNSAT ( ) 

The incoming shipment meets the standards pursuant to 49 CFR and Indian Point 
shipping program procedures. 

Radwaste Supervisor /Date IQC Inspector /Date 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

ADDENDUM 9.1 
Page 1 of 3 

RADIOACTIVE MATERIALS PACKAGES 
RADIATION AND CONTAMINATION LEVEL LIMITATIONS 

I. USNRC/USDOT LIMITS 

Radiation Levels 

Radiation Level (dose rate 
R.A.M. may NOT EXCEED: 

A.  200 millirem per hour 

-- 

RW-SQ-4.000 
Rev. 9 

at - ANY point on the external surface of &N'J package of 

B. 10 millirem per hour at one meter* (Transport Index may -- NOT EXCEED 10). 

UNLESS the packages are transported in an 'Exclusive Use" closed transport 
vehicle (aircraft prohibited) - THEN the MAXIMUM radiation levels may be: 
A .  1000 millirem per hour on the accessible external package surface. 

(Closed van E). 
200 millirem per hour at ANy point on the external surface of the 
vehicle.*** 

B. 

C. 10 millirem per hour at two meters** from external surface of the 
vehicle.**** 

D. 2 millirem per hour in ANy position of the vehicle which is occupied by a 
person.***** 

* 3.3 feet 
* *  6.6 feet 
***  The external surface includes the top underside of the vehicle. For a 

flatbed, external surface means at 
from outer edge of the truck 
(IF used). 

Federally regulated Radiation Protection Program. 

point on the vertical planes projected 
on the upper surface of the load enclosure 

* * * *  Ezluding the top &NJ underside of the vehicle. 
*****Does NOT apply to private carriers with dosimetry who operate under a State 
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INDIAN POINT STATION 
RADWASTE ADDENDUM 9.1 

Page 2 of 3 

RW-SQ-4.000 
Rev. 9 

RADIOACTIVE MATERIALS PACKAGES 
RADIATION AND CONTAMINATION LEVEL LIMITATIONS 

11. CON EDISON SITE ADMINISTRATIVE GUIDELINES 

Radiation Levels 

Radiation Level (dose rate) at ANY point on the external surface of 
of R.A.M. may -- NOT EXCEED the foxwing Site Administrative Guidelines without 
permission from the Radwaste Supervisor. 

A. 160 millirem per hour. 

B. 

package 

8 millirem per hour at one meter* (Transport Index may NOT EXCEED 10). -- 
UNLESS the packages are transported in an "Exclusive Use' closed transport 
vehicle (aircraft prohibited) - THEN the MAXIMUM Administrative radiation levels 
may be: 

- 

A. 800 millirem per hour on the accessible external package surface. 
(Closed van ONLy). 

B. 160 millirem per hour at ANY point on the external surface of the 
vehicle.*** 

- 

C. 8 millirem per hour at two meters** from external surface of the 
vehicle.**** 

D. 1.5 millirem per hour in - ANY position of the vehicle which is occupied 
by a person.***** 

NOTE : 

SURVEYS SHALL BE CONDUCTED A MINIMUM OF TWO TIMES IF THESE LEVELS ARE 
EXCEEDED. 
REPROCESSING - OR OTHER LICENSEE RECEIVING THE WASTE/MATERIAL. 

INSTRUMENTS USED SHOULD BE COMPATIBLE W E H  THE DISPOSALl 

3 . 3  feet 
* *  6.6 feet 
* * *  The external surface includes the top underside of the vehicle. For a 

flatbed, external surface means at ANy point on the vertical planes projected 
from outer edge of the truck &NJ on the upper surface of the load 
(IF used). 

enclosure 

* * * *  EGluding the top AND underside of the vehicle. 
*****Does - NOT apply t o  private carriers with dosimetry who operate under a State 

Federally regulated Radiation Protection Program. 
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CON EDISON 
INDIAN POINT STATION 
RADWASTE 

RW-SQ-4.000 
Rev. 9 

ADDENDUM 9.1 
Page 3 of 3 

RADIOACTIVE MATERIALS PACKAGES 
RADIATION AND CONTAMINATION LEVEL LIMITATIONS 

11. Con Edison Site Administrative Guidelines (Continued) 

Contamination Levels 

A. - WHEN shipped in a shielded cask, EZexternal surfaces of - ANY contajner 
shall be -- LESS THAN 40,000 dpm/100 cm beta-gamma EUJD 220 dpm/100 cm alpha 

B. - WHEN shipped by OTHER THAN a shielded cask, ALL eZterna1 surfaces of - ANY contaiger shall be LESS THAN 1,000 dpm/100 cm beta-gamma AND 20 
dpm/100 cm alpha. 
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CON EDISON 
INDIAN POINT STATION 
TECHNICAL SERVICES 

(1) GENERATOR NAME 

FACILITY 
A.DDRESS 

ZIP 
CITY ~ STATE CODE 

CONTACT PHONE( 1- 

CNSI R M I F E S T  

BARNWELL Wfia I n.*, .. .. .__ ,TY 
Operated by CHEM-NUCLEAR SYSTEMS. INC. 
PO Box 726. Barnwell. South Carolina 29812 

' (803) 259-1781 
RADIOACTIVE SHIPMENT MANIFEST FORM 

(3AJ RADIOACTIVE WASTETRANSPORTATION PERMIT NO. 

TS-SQ-4.002 
Rev.. 5 

ADDRESS 
(5) 
CARRIER 

TELEPHONE 

SHIPMENT T lPE - SHIPMEN1 SURFACI EXPOSURE 

CASK IDENTIFICATION NO. _. USA 

LINER TYPE SHIPMENT NO. 

SHIPPING DATE 

mfi hi 

LINER SERIAL NO. (4) USE THIS NUMBER ON SHIPMENT 1.D. NUMBER PAGE - 
ALL CONTINUATION PAGES 

PACKAGE ?:FILL 

( 1 6 4  
VGSTE FORM CLASS 
~ A U ~ A S @ @ ~ C  

(15) 
NAME AND % OF 

113) PHYSICAL (141 
FORM CHEMICAL 

? 
bJ (12) WASTE OESCRlPllON 
N FORM CHELATING AGENT(SJ 

(19) 'Cenikalion is hereby made Io the Soulh Carolina Depanmenl 01 Heahh and Environmental Conlrol lhal this shipmenl 01 b A 4 t . d  
radioacliva wasle has been inspecled In accordance with Ihe requirements 01 Sornh Carolina Rsdioaclive Milerial License NO. 027 if 
amended, and Ihe Nuclear Regulllory Commisrion's License No. 12-13536-01 as amended. and the enecive 6amwell Site Dlrp:sal 
Criteria within 48 hours prior IO shipmenl. a d  lunher cenilication is made lhal !he inspeaion revealed no items 01 nowcom$iar<e 
wilh all apj)liuble laws, rules and reguhlions.' 

(16 B) ( J No This wasle(s) musl be disposed In South Carollna Depatlmenl, 01 He!llh and 
Envlronmenlal Conlrol Approved Slruclural Overpack(sJ lo meel slabilrly requlremenls. 

(17') ( ) No THIS VEHICLE IS CONSIGNED EXCLUSIVE USE. LOADING AND UNLOADING MUST 

(le) Ih4PORTANT: This is lo cenily lhal l h r  above named malerials are properly classified. described. packaged. 

J Yes ( 

) Yes ( 
BE ACCOMPLISHED ey CONSIGNOR OR CONSIGNEE OR HIS DESIGNATED AGENT. 

mirked. and labeled. and ai# in propmr condilion lor lransponalion OcCOrdinQ lo (he appkable IeQulaIiOnS of 

Sipnalure rille and OrOanizalion (I-BO) 

DISPOSAL SITE COPY 
Ihe Depanmenl 01 Transponation. Dale Signature Form No. CNS.201 

SEI Msrnuci*)rs 0; nwtnsf SIDE 
Company Dale Telephone No. ) F M  FLLHC OVI THIS K%M 

C r a w 0  Forklill 0 
Shielded 0 Pe:sonnel 0 

0 This malerial meek all license requirements. 

0 This malerial was dlspored 01 In accordance wilh kenss. 

0 Oiscrepaq. Orerpack SIN 

Arrival Date Arrival Survey NO. 
Barnsr 

Dat..'Time Buried H.P Inilial 

Overpack Lid SN Trench No. Localldo Code 

OIher Warie Class Code 

Trench NO. Location Code 

Waste Class Code 

Personnel Exprurs 
Dale 

Authorlied Signalure Toile 
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CON EDISON 
INDIAN POINT STATION 
TECHNICAL SERVICES 

ATTACHMENT 8.1 
Page 2 of 2 

TS-SQ-4.002 
Rev. 5 

CNSI RADIOACTIVE SHIPMENT MANIFEST 

' BARNWELL WASTE MANAGEMENT FACILITY 
Operated by: CHEM-NUCLEAR SYSTEMS, INC. 

GENERATDR NAME CONTINUATION SHEET 
SHlRlENf I O  W B E R  USE THIS NUMBER ON 

ALL CON71NUATION PAGES 

PAGE- OF- 

DISPOSAL SITE COPY 



CON EDISON 
INDIAN POINT STATION 
TECHNICAL SERVICES 

ATTACHMENT 8.2 
Page 1 of 2 

USEI RADIOACTIVE SHIPMENT MANIFEST 

...... .--- . . . . . .  .,__.-. .. -_ ._. ....... _. .._.__. ...... -. ..... _.- .. .----. ......... -. . 

~ P R O M  SHIPPING Nhh?S L W2hRD . .  
49 cm 172101) . 'I' l O l N f ( x L A o ( w S .  

M Y S U '  - ' 

RADIOACTIVE WASTE SHIPMENT L DISPOSAL MANIFEST 
... . ,  :: . ,.'us ECOLOGY, INC. 
: ' . I  '. 'EXECUTIVE OFFICE (502) 426-7160 

P.O. BOX 7246 LOUISVILLE, KENTUCKY 40207 . 
. . . . . .  . .  ..: . . . . . . . .  ^ . .  . .  . . . . .  
PI A G C W ~ M W E ~  

.: -- 

.' un 
.. Cw?m 

W ( H D I 1 U ) I a ~ V D  ,-.. 'r ; '., 
DAW ,-I?- - . mOI(DVSfhnaunr . . . . . .  . . . . . .  mota 3*lUfn 0 

k o l " B A m o W . 7 ~ w . - . ~ n u r r  tlu* rarr Plr 

. . .  . . . .  .::. . . . . .  . . . . .  . .  . .  
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Rev. 5 
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CON EDISON 
INDIAN POINT STATION 
TECHNICAL SERVICES 

ATTACHMENT 8.3 
Page 1 of 2 

TS-SQ-4.002 
Rev. 5 

CLASS "C" WASTE CLASSIFICATION RECORD 

Generator Name Shipment ID Number 

1. Waste description: 

2. Volumes: (a) Container Volume (Ft 3 ) (b) Waste Volume (cm 3 ) 

3. Container type: 

4. Radiation levels: MAXIMUM Dose Rate of Disposal Container at One 
(1) Foot: 

5. Total curie content: 

6. Radionuclide concentrations: 

Each Radionuclide Total Activity Each Transuranic 
Concentration of Each Concentration 

Radionuclides (Microcuries/cc) Radionuclide (Nanocuries /cp) 

Total Concentration of ALL Transuranics 

(3723g) 
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R e v .  5 

ATTACHMENT 8 . 3  
Page 2 of 2 

CLASS "C" WASTE CLASSIFICATION RECORD 

Waste Class i f i ca t ion  Methods: 

, ( a )  D e s c r i b e  m e t h o d :  

s IGNATU$-~ :, 

TITLE : 

S h i p m e n t  I D  N u m b e r  

DATE : 

COMPANY: 

- IF  a vendor i s  used, also include vendor's n a m e ,  p r i m a r y  contact, 
telephone number. 
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Appendix 6 

Radioactive Material Licenses for Low-Level Radioactive 
Waste Disposal Facilities 
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Appendix B 

Radioactive Material Licenses for Low-Level Radioactive 
Waste Disposal Facilities 

The following licenses are included in Appendix B: 

Chem-Nuclear Systems, Inc., Barnwell, SC (Amendment No. 45) 

U.S. Ecology, Inc., Beatty, NV (Amendment Nos. 13 and 14) 

U.S. Ecology, Inc., Richland, WA (Amendment No. 18) 

Envirocare of Utah, Inc., Clive, UT (Amendment No. 12). e 
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CHEM-NUCLEAR SYSTEMS, INC. 

REASON FOR CHANGE: 
CHANGES MADE TO UPDATE CRITERIA TO REFLECT C U ~ R E N T  
L I CEHSE AMEN3t3ENT 

DOCWENT TITLE 

BARNWELL WASTE KANAGEMENT FACILITY SITE 
DISPOSAL CRITERIA CHEM-NUCLEAR SYSTEMS, INC, 

BARNWELL OFFICE 

I REV. SHEET 
7 1 of 42 DOCUMENT NO. B-5 
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1.0 SCOPE 

1.1 PurDose 

Chem-Nuclear Systems, lnc. (CNSI] accepts low-level radioactive 
waste (radwaste) material for disposal a t  the Barnwell Waste 
Management Facility (Site) based upon compliance with the 
requirements described in this document, "Barnwell Waste 
Management Facility Site Disposal Criteria" (Site Criteria). This 
document outlines the responsibilities of the customer and CNSl and 
describes what constitutes an acceptable shipment for disposal at 
the Barnwell Site. 

Any deviations from the requirements of the Site Criteria must be 
approved by the General Manager, Barnwell Site or his designee to 
avoid refusal or surcharges. 

This document applies t o  any individual shipping radwaste to the 
Site and to CNSl personnel involved with shipping and receiving 
waste shipments for disposal at Barnwell. A copy of the Site Criteria 
should be retained by the customer's employees responsible for the 
packaging and shipping of radwaste to the Barnwell Site for disposal. 

Any questions regarding the Site Criteria, CNSl Licenses, Prior 
Notification Plan or Waste Shipment Scheduling Plan should be 
directed to the Barnwell Regulatory AffaWLicensing Department 
(Telephone: 803-259-1 781 1 unless otherwise specified. 

2.0 PEFERENCES 

All customers shipping radwaste material to the Barnwell Site shall comply 
with the following applicable documents: 

2.1 CNSl's South Carolina Department of Health and Environmental 
Control (DHEC) Radioactive Materials License, No. 097 

2.2 CNSl's United States Nuclear Regulatory Commission (NRC) 
Radioactive Materials License, No. 12-13536-01. 

2.3 U.S. Department of Transportation (DOT], Code of Federal 
Regulations, Title 49 

U.S. NRC, Code of Federal Regulations, Title 10 2.4 



2.5 S.C. DHEC Regulation 61 -83, Transportation of Radioactive Waste 
Into or With South Carolina 

2.6 U.S. NRC IE Information Bulletin No. 83-10. 

3.0 GE NERAL INFORMATIO~ 

3.1 

3.2 

3.3 

CNSl TeleDhone Numbers 

The telephone numbers of CNSI offices are listed in Appendix D. 

Normal Hours of ODe ration 

The normal hours of operation are Monday through Friday, 8:OO a.m. 
to 5:OO p.m. 

Holidavs 

CNSl normally observes the following holidays and the Barnwell Site 
will be closed for business on the indicated dates or as specifically 
noted in separate correspondence: 

New Year's Day 
Good Friday . 
Memorial Day 
Independence Day 
Labor Day 
Thanksgiving Day and the day after 
Christmas Day and the day before/after 

The Site will normally be closed all three days during a three-day 
weekend holiday. 

3.4 Pre-ShiDment reauirements 

The Site accepts radwaste by public highway Q&. The following 
requirements shall be met before shipping any radwaste to the Site. 

3.4.1 Before the receipt of any radwaste, a contract, purchase 
order or a written letter of authorization in form and 
substance acceptable to CNSI, certifying compliance with 
the Site Criteria, References 2.1 and 2.2, and any 
subsequent changes, should be in the possession of 
CNSl's Marketing Department. 
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3.4.2 

3.4.3 

Unless prior agreement has been made between CNSl 
Marketing and the customer, 'collect" freight shipments 
shall not be accepted at the Site. Any demurrage charges 
shall be paid by the customer. 

All waste generators, unless otherwise exempted by the 
State of South Carolina, shall have a valid S.C. Radioactive 
Waste Transport Permit (See Reference 2.5). 

3.4.3.1 

3.4.3.2 

3.4.3.3 

Before any shipper transports or causes to be 
transported radioactive waste into the State of 
South Carolina, they shall purchase an annual 
Radioactive Waste Transport Permit, (RWTP), 
from South Carolina Department of Health and 
Environmental Control, (DHEC). Shipper/ 
generator shall ensure that the RWTP is current 
and valid. 

All sections of RWTP applications shall be 
completed, signed and received by DHEC 30 
days before shipping date. 

Permit Fees will be annually determined and 
assessed by DHEC based on the following 
classifications: 

3.4.3.2.1 Class X. More than an annual 
total of 75 cubic feet or more 
than 100 curies of radioactive 
waste for disposal within the 
State. 

3.4.3.2.2 

3.4.3.2.3 

Class Y. An annual total of 75 
cubic feet or less of radioactive 
waste consisting of 100 curies 
or less total activity for disposal 
within the State. 

Class 2. Any shipment of 
radioactive waste which is not 
consigned for storage or disposal 
within this State, but is 
transported into or within the 
State. 
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Reference 2.5 and permit applications may be obtained from the following office: 

S.C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Bureau of Radiological Health 

Division of Radioactive Material 
Licensing and Compliance 

2600 Bull Street 
Columbia, S.C. 29201 

Telephone: 803/734-4626 or 4632 
Fax Number: 803-799-6726 

3.5 

3.6 

3.4.4 

3.4.5 

3.4.6 

3.4.7 

All waste shippers shall obtain a Shipment Identification 
(ID) Number from the CNSl Barnwell Waste Shipment 
Scheduling PJan/Prior Notification Plan Department, 
(WSSPPNP) prior to shipping. 

The Shipment ID Number shall be placed on the proper 
shipping papers to provide verification to carriers and 
others involved in radwaste transport and the Site 
receiving personnel that the radwaste shipment has been 
authorized and space is available. 

Radwaste shipments that arrive at the Site without a 
Shipment ID Number shall be accepted. 

All shipments shall meet the requirements of Reference 
2.3 for acceptance at the Site. 

NOTE: INDIVIDUAL WASTE CONTAINERS MAY BE 
INSPECTED TO DETERMINE CONTENT 
AND/OR PHYSlCAL FORM. 

ShiDment Prior Not ificatioq 

Shippers shall comply with all notifications (written and telephone) in 
accordance with Step 5.3. 

S hioment Docurne ntatioq 

3.6.1 

The following documents shall accompany the shipment: 

The Barnwell Waste Management Facility's Radioactive 
Shipment Manifest Form, No. CNS-201, (RSM). 

NOTE: BROKER/PROCESSORS ARE REQUIRED TO 
USE THE CNS-201-B MANIFEST FORM (RSM) 
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3.6.2 
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3.6.3 

SHEET 

3.6.4 

3.6.5 

3.6.6 

3.6.7 

3.6.8 

3.6.9 

A Broker/Processor Form is required when more than one 
generator's waste is present in the shipment. (See 
Appendix E). 

S.C. DHEC Radioactive Waste Shipment Prior Notification 
and Manifest Form (DHEC 802 Form). 

NOTE: APPLICABLE ONLY TO SHIPMENTS GREATER 
THAN 75 CUBIC FEET AND/OR GREATER 
THAN 1 CURIE 

S.C. DHEC Radioactive Waste Shipment Certification Form 
(DHEC 803 Form). 

Complete isotopic analysis printout or equivalent for 
aoueous filter media, filters and resins. (See Step 13.13). 

Documentation Required for Class "C" Waste Shipment 
(See Appendix B). 

Written statement of any unusual hazards and/or 
precautions that must be taken. (Refer to Step 13.1 1). 

High Integrity Container Certification. (Refer to  Step 
13.121. 

A DOE/NRC Form 741 for SNM when required. 

3.7 Offloadina Schedule 

3.7.1 

3.7.2 

All arriving shipments shall be offloaded in order of arrival. 

Special shipments shall be offloaded in accordance with 
contractual or other arrangements made in advance. 

3.7.3 Special casks and other shipments that require non-routine 
operations for offloading may be deferred in the offloading 
routine to an appropriate time for commencement of 
handling such as 8:OO a.m. of the next day. 

3.7.4 License and criteria limitations, weather or Site ground 
conditions, darkness and crane availability are all key items 
that may cause delays or rearrangements of shipments in 
offloading. 



3.8 Driver Check-ln Procedura 

3.8.1 

3.8.2 

3.8.3 

3.8.4 

3.8.5 

3.9 DelavS 

3.9.1 

3.9.2 

Present shipping papers to Security guard at Main Gate 
Security . 
Obtain tracking form and complete. 

CNSl Security guard shall time stamp the driver's tracking 
form, RSM form and/or the Bill of Lading. 

CNSl Security guards shall copy paper work and notify 
Health Physics (Incoming) of shipment arrival. 

Health Physics will obtain shipping papers and tracking 
form from CNSl Main Gate Security. 

CNSl shall not be responsible for transport equipment 
detention or special equipment demurrage charges 
assessed by the carrier. Payment of detention charges 
shall be the responsibility of the customer. 

CNSl assumes no responsibility for transport equipment 
delays or special detention charges assessed by the carrier 
due to weather delays, improper paperwork, 
decontaminating vehicles or containers, violation of 
Federal and/or state requirements or other shipment 
discrepancies. 

3.10 Ret rievabilitv of Disoosed Material 

All materials disposed of at the Site become the property of the - State of South Carolina. No provision or authority exists for material 
retrieval following disposal. 

3.1 1 EauiDment Storaaa 

Loading, storage or exchange of pallets, Jiners or containers for third 
parties will not be accommodated at the Barnwell Site. 



4.0 WASTESH lPMENT SCHEDULING PLAN (WSS P i  

4.1 General 

4.1.1 Due to a yearly volume limitation imposed by the State of 
South Carolina, it has been necessary for CNSI to develop 
and implement a Waste Shipment Scheduling Plan. The 
Waste Shipment Scheduling Plan, (WSSP), replaces the 
Volume Allocation Plan for the Barnwell Site. 

4.1.2 The WSSP is established to conform to the Low-Level 
Radioactive Waste Policy Amendments Act of 1985 
(ACT). Under this Act, all radwaste generated by the 
Southeast Compact states will be accepted for burial 
provided the waste meets requirements of Reference 2.1 
and 2.2. Out-of-region generators may dispose of waste 
as volume is available in accordance with the Act. 

4.1.3 Any questions regarding this plan should be addressed to 
the General Manager, Barnwell Site or his designee. 

4.2 ShiDment Scheduling 

4.2.1 Shipment scheduling shall be performed by the radwaste 
generator or his authorized agent. 

4.2.2 All customers shall contact the CNSl WSSP/PNP 
Department to request volume and schedule shipments. A 
CNSI Shipment ID Number shall be assigned to each 
shipment. 

4.2.3 All Southeast Compact generators should schedule ’ 

monthly waste volume under Shipment ID Numbers by the 
10th of the month that waste will be shipped. 

5.0 PRtOR NOTIFICATION PLAN (PNPL 

5.1 General 

The Prior Notification Plan is required by Reference 2.5 and CNSI. 
Questions concerning DHEC notifications shall be directed to DHEC. 
DHEC 802 Form and OHEC 803 Form must be obtained from DHEC. 

5.2 Jnstructions 

5.2.1 Complete forms as indicated on the reverse side. 
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5.2.2 Shippers shall use the CNSl Shipment ID Number in Item 4 
(Shipment Identification Number) of the DHEC 802 Form. 

5.2.3 Distribute the DHEC 802 Form as follows: 

5.2.3.1 One copy mailed or faxed to the DHEC office in 
Columbia, South Carolina. 

5.2.3.2 One copy mailed or faxed to CNSl WSSP/PNP 
Department at Barnwell, 

5?2.3.3 One copy to accompany the shipment. 

5.2.4 A completed copy of the DHEC Bp;1 Form shall accompany 
the shipment. 

5.3 PNP Notifications 

5.3.1 CNSI and DHEC must receive the 802 Form 72 hours prior 
to shipment being transported into or within the State of 
South Carolina. 

5.3.2 Shippers shall keep CNSl's WSSP/PNP Deoartmeqt and 
PHEG (803/253-64971 informed of a data changes 
concerning the DHEC 802 Form and fl shipment 
cancellations. 

5.3.3 Shipment departure notification and updates shall be given 
to the CNSl's WSSP/PNP Department when the shipment 
leaves the customer's facility. 

6.0 flADlOACTlVE SHIPMENT MA NIFEST (RSM) FORMS ICNS-2011 

6.1 G e u  

6.1 .l Unless otherwise approved by the Barnwell Regulatory 
Affairsnicensing Department, only the CNSl RSM forms 
shall be accepted. 

RSM forms are obtainable from the CNSI WSSP/PNP 
Department. 

6.1.2 

6.1.3 RSM Forms are inspected by CNSl personnel and the on- 
site DHEC official prior to shipment acceptance. Other 
state and federal regulatoq agency inspections may also 
be performed. 
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6.1.4 

6.1.5 

Improperly prepared RSM Forms will result in acceptance 
delays or refusal of the shlpment. 

A signed copy of the shipment manifest shall be returned 
to the shipper within seven days after the shipment has 
been for disposal at the Site. 

Ins tr u c ~  

6.2.1 RSM forms shall be completed per instructions located on 
the reverse side of the form and in accordance with 
Section 6.4 below. 

NOTE: SEE SECTION 6.4 FOR COMPLETING 
MANIFEST CONTiNUATlON SHEET 
WHENEVER AN INDIVIDUAL DISPOSAL 
PACKAGE CONTAINS MORE THAN ONE 
WASTE FORM (LE., DRUM CONTAINING 
DEWATERED RESIN AND DEWATERED 
FILTERS). AN EXAMPLE OF COMPLETED 
FORM IS PROVIDED IN APPENDIX G. 

V.L. The disposal site copy of RSM forms shall accompany th, 
shipment. 

6.3 Soec ial Cons idetations 

6.3.1 All totals shown on the RSM form shall match all 
accompanying paperwork for a given shipment. 

6.3.2 All disposal volumes, activity, etc., shall be accurate when 
shipment is received for burial. If any changes are to be 
made after waste has been disposed, the generator shall 
make a written justification for necessity of change and an 
additional handling fee may be charged. 

6.3.3 The weight listed on the RSM form is used by CNSl 
personnel to select the proper offloading technique for the 
particular package. Failure to list correct package weight 
could result in personnel injury andlor equipment damage 
and/or DHEC Investigation. Discrepancies of this type 
could resuit in a substantial penalty charge. 

6.3.4 To determine the container volume or displacement 
volume of the package, refer to Step 7.0. 

B-17 
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6.4 

6.3.5 

6.3.6 

The customer shall provide a written statement on or 
attached to the RSM form listing any unusual hazards. 
See Step 13.1 1. 

NOTE: PRIOR TO SHIPMENT, NOTIFICATION OF 
UNUSUAL HAZARDS SHALL BE MADE TO 
THE BARNWELL REGULATORY 
AFFAIRS/LICENSING DEPARTMENT. 

Additional dose rate information should be provided on the 
RSM If it is other than the highest dose rate on the 
disposable container. (Le., 2000 mR/hr on top of liner). 

J-ndividual Pac kaaes Conta inina Mu l t ide Waste Forms 

6.4.1 

6.4.2 

6.4.3 

6.4.4 

6.4.5 

6.4.6 

6.4.7 

Use manifest continuation sheets as necessary to fully 
describe each waste form within each disposal package. 

List the radionuclides present in each waste form. 

List the percent of activity or millicurie content of each 
radionuclide in each waste form. 

LIst the total millicurie content for each waste form. 

Indicate the physical form of each waste form. 

Indicate the chemical form of each waste form. If the 
waste form contains chelating agents In quantities greater 
than 0.1 %, list the names and their weight percentages. 

Describe each waste form. If the material is solidified, 
indicate what solidification media was used. 

6.4.8 List the classification of each waste form, either AU, AS, 
B or C. 

6.4.9 

6.4.10 

6.4.1 1 

Provide gram weight of the Special Nuclear Material, 
(SNM], if present in the waste form. 

Provide source pounds of source material if present in the 
waste form. 

Provide the total weight of the disposal package and its 
content. 
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6.4.12 

6.4.13 

6.4.14 

6.4.1 5 

6.4.1 6 

6.4.17 

Provide the cubic footage for each waste form. The 
combined cubic footage 
disposal container. 

equal the total volume of the 

List the type of disposal container used, (Le., steel drum, 
wooden box, HIC, etc.). 

Record the highest measured radiation level for each 
disposal container surface. Package surface may be the 
same as disposal container if a cask Is not used. 
Transport Index (TI) is applicable only to the actual N.R.C. 
or D.O.T. shipping package, (i.e., cask, drum, box, etc.) 
and not to liners and drums shipped inside of cask or other 
packages. 

Record the results of contamination surveys performed on 
the disposal containers. Do not use "BKG" for background 
levels unless the background level is indicated in this 
column. 

If fissile radioactive material is being shipped, record the 
fissile class of the material as appropriate. 

Record the type of D.O.T. labels or markings are used on 
each container such as: Radioactive W-1, Y-11, Y-111, 
Radioactive LSA, etc. 

7.0 VOLUMEME ASUREMENT C RITERIA 

7.1 

7.2 * 

7.3 

7.4 

Disposal charges shall be based on the 
the package utilized. 

displacement volume of 

Standard shaped packages, (square, rectangular, cyiinder), shall be 
sized using routine external measurements. Displacement volumes 
of steel drums up to 100 gallons and standard 8-25 boxes are 
provided in Appendix C. 

The volume of any off-shaped package (i.e., with protrusions, legs, 
flanges, etc.), shall be agreed to by CNSl Marketing and the 
customer prior to shipment. Odd-shaped packages received on Site 
without prior agreement of total displacement volume shall be 
measured by CNSl and disposal charges shall be assessed 
accordingly. 

All box shipments are routinely measured by CNSI. Measurements 
taken are rounded to the nearest one-half inch. 
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7.8 

ExternaJ bracework is included in total gross box measurements and 
displacement volume calculations. These pieces shall hold one box 
away from another creating void space which cannot be utilized. In 
the case of bulging boxes, the measurements are taken at the bulge. 
(The bulge will keep the box from being "snugged" up against 
another). 

NOTE: BULGING BOXES MUST MAINTAIN COMPLETE 
COMPLIANCE WITH REFERENCE 2.3. 

Skids or pallets are not included in the measurements. 

The individual container volume is rounded off to the nearest tenth 
of a cubic foot. (1 28.64 cubic feet would be 128.6 cubic feet). 

Cylindrical liner measurements are based on the outside maximum 
diameter and the maximum planar height. 

8.0 WASTE CLASSIFICATION AND PACKAGING 

8.1 All shipments received at the Barnwell Site shall be properly 
classified and marked in accordance with 10 CFR 61.55. The waste 
class (A-U, A-S, B or C) shall be durably marked on top of the 
disposable container and clearly legible. 

NOTE: STABLE WASTE - WASTE THAT IS BY FORM STABLE 
(LE., METAL REACTOR COMPONENTS) OR HAS BEEN 
RENDERED STABLE BY PLACEMENT IN A HIGH 
INTEGRITY CONTAINER OR BY PROCESSING WITH AN 
APPROVED SOllDIFiCATiON MEDIA. AN APPROVED 
MEDIA IS ONE FOR WHICH SPECIFJC APPROVAL HAS 
BEEN GRANTED BY DHEC. ANY SUCH PROCESSING 
WITH A MEDIA MUST ELIMINATE VOID SPACES IN 
CONTAINERS TO THE EXTENT PRACTICABLE. CLASS A 
STABLE, CLASS B AND CLASS C WASTES SHALL BE 
FILLED TO NO LESS THAN 85% FILLED OR BE PLACED IN 
APPROVED HIGH INTEGRITY CONTAINERS, DISPOSED IN 
A CONCRETE DISPOSAL OVERPACK, OR PLACED IN THE 
SLIT TRENCH. UNSTABLE WASTE - ALL OTHER WASTE 
THAT COMPLIES WITH ALL OTHER LICENSE 
REQUIREMENTS EXCEPT THOSE USTED FOR STABLE 
WASTE. 

8.2 Additional information for Class C waste shipments shall be provided 
in accordance with Appendix 6. Class C documentation must be 
received by the Barnwell Regulatory AffaWLicensing Department 
prior to shipment. 



8.3 

8.4 

8.5 

8.6 

8.7 

8.8 . 

8.9 

8.10 

NOTE: DISPOSAL OF CLASS C WASTE MUST BE ACHIEVED 
THROUGH ONE OF THE FOLLOWING: THE TOP OF THE 
WASTE MUST BE A MINIMUM OF FIVE METERS BELOW 
THE TOP SURFACE OF THE WASTE TRENCH; DISPOSED 
IN TRENCHES EQUIPPED WITH INTRUDER BARRIERS; OR 
PLACED tN SITE-PROVIDED CONCRETE OVERPACKS. 

Radwaste containing Special Nuclear Material (SNM) 
U-235) shall comply with Step 13.7. 

(U-233 and 

Each disposable container shall be marked/labeled with one of the 
following waste classifications: Class A-U (unstable), Class A-S 
(stable, Class B or Class C. 

NOTE: THE RSM FORM SHALL INDICATE THE WASTE CLASS 
AS: A-U, A-S, B OR C FOR EACH DISPOSABLE 
CONTAINER LISTED. 

The package identification and other required marking and labeling 
shall be clearly visible on the shipping package. Special emphasis 
should be directed to this whenever wrapping materials are placed 
on the shipping package. 

The waste classification for disposal packages that contain two or 
more inner packages shall be determined for each inner container, 
The most restrictive classification shall be indicated on the outer 
disposal container. (Example: Overpack containing one Class A 
Stable and one Class C drum shall be marked as Class C waste). 

Cardboard boxes, corrugated paper drums, etc., are NOT acceptable 
containers for disposal. 

Unless otherwise authorized by the Barnwell Regulatory Affairs/ 
Licensing Department, radwaste shall be contained in wooden or 
steel containers or approved high integrity containers. 

NOTE: DISPOSAL CONTAINERS SHALL NOT BE CORRODED TO 
THE POINT OF CONTAINER DEGRADATION. 
CONTAINERS HAVING MINOR SURFACE RUST ARE 
ACCEPTABLE, BUT SHALL MEET AS A MINIMUM, 
STRONG TIGHT CONTAlNER CRITERIA. 

All wooden boxes shall be banded with metal bands. 

Soxes shall be of waterproof construction or properly covered during 
transit. 
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8.1 1 Drums or other containers filled with non-radioactive materials shah 
NOT be used for shielding. 

8.1 2 Any supplemental shielding, Interior or exterior to the shipping 
container shall have approval from the Barnwell Regulatory 
Affairshlcensing Department prior to shipping. 

8.13 A y ~ l l  is not considered a shipping container. 

9.0 VAN SHIPMENTS 

CNSl utilizes a mechanical lifter for offloading drums weighing 1000 
pounds or less. Open-top vans or flatbed trailers are the preferred 
method of shipment for drums weighing less than 1000 pounds. 

NOTE: 

9.1.1 

9.1.2 

9.1.3 

9.1.4 

9.1.5 

9.1.6 

9.1.7 

9.1.8 

MAXIMUM GROSS WEIGHT OF ANY NON-PALLETIZED 
DRUM SHALL NOT EXCEED 1500 POUNDS. ALL DRUMS 
ABOVE 1500 POUNDS SHALL BE PALLETIZED. 

Non-pailetited drums greater than 1000 pounds shall have, 
prior to shipment, approval by the General Manager of 
Disposal Operations or his designee. 

Drums shall not be placed on their sides. 

Drum rings and bolts shall be secured properly and be 
structurally strong enough to support the weight of the 
drum while offloading. 

Lever-lock closure devices shall have prior approval before 
receipt. 

Drums shall compty with Reference 2.3. Bulging lids shall 
not exceed height of closure ring; bulging bottoms shall 
not extend below bottom ring of drums. 

Drums may be double stacked with proper bracing, 
provided the heavier drums are on the bottom. 

Class A Unstable waste shall not be placed on the same 
pallet with Class B or Class C waste. 

Class A Unstable waste and Class A Stable waste may be 
loaded on the same pallet. 

REV. SHEET B-22 DOCUMENT 

1P 7 - - - > -  



9.1.9 

9.1.10 

9.1.1 1 

9.1.12 

9.1.13 

9.1.14 

9.1.15 

9.1.16 

9.1.1 7 

Class A Stable waste and Class 6 and Class C waste may 
be loaded on the same pallet. 

Palletized drums may be double stacked. 

Pallets shall be considered sacrificial. 

The recommended pallet for handling drums holds two 
parallel rows of three drums each (six drums total). 

A three drum pallet (singular row of three drums) may be 
used if weight is a limitation. 

Drums shall be banded together and secured to the pallet 
to prevent sliding off during handling. 

Recommended pallet dimensions: 

Lenath Width 
6 Drum Pallet 72" 48" 
3 Drum Pallet 72" 24" 

Heiaht 
4" 
4" 

Small drums should be stacked in reasonable quantities so 
that a Radwaste Technician may remove the highest 
container without need of a platform. 

Heaviest containers shall be on the bottom. 

9.2 Pac kaaes Weiahina Less T han 8.000 Pounds (C NSI Forklift Caoac itvl 

9.2.1 

' 9.2.2 

9.2.3 

9.2.4 

9.2.5 

9.2.6 

Each package shall have a minimum clearance of three 
inches from the van walls. 

Packages shall be elevated from the van floor and 
accessible to a forklift. The use of two 2" X 4" boards 
nailed together is acceptable. 

Each package shall have a top clearance of at feast twelve 
inches in a closed van. 

Steps 9.2.1 through 9.2.3 are not applicable to non- 
palletized drums. 

Dunnage used to establish spacing is considered sacrificial. 

Package weight (See Step 6.3.3). 
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9.3 PackaGes W e -  iahina Mo re Tha n 8.000 Pounds 

9.3.1 Packages shall be provided with properly attached lifting 
devices. 

Lifting devices shall be secured to the top of package for 
easy access. 

Packages shall not be shipped in a closed, hard-top 
vehicle. 

Each package shall have a minimum clearance of three 
inches from the van walls. 

Shipments with boxes weighing more than 8,000 pounds 
and palletized drums shall be segregated. 

Package weight (See Step 6.3.3). 

Steps 10.2 and 11.1 2 are applicable. 

9.3.2 . 

9.3.3 

9.3.4 

9.3.5 

9.3.6 

9.3.7 

Mixed Shioments (Drums. Boxes. Liners. etc.. Co ntainina Class A, B 
and C Waste1 

9.4 

9.4.1 

9.4.2 

9.4.3 

9.4.4 

9.4.5 

Mixed shipments shall comply with Steps 9.1 through 9.3 
as applicable. 

Only Class A Unstable waste shall be segregated from 
Class 8 and Class C waste when shipped together on the 
same shipment. 

When Class A Unstable waste is on the same shipment 
with Class B and/or Class C waste, the shipping papers 
shall list the location of the waste in the shipment. 

EXAMPLE: "CLASS A UNSTABLE WASTE LOCATED IN 
THE FRONT WITH THE CLASS 8 IN THE 
REAR." THIS IS TO BE INDICATED ON THE 
BOITOM OF THE RSM FORM. 

Do not stack non-palletized drums on boxes nor boxes on 
non-palletized drums. 

Palletized drums are considered as boxes. No segregation 
is necessary if boxes (less than 8,000 pounds) and 
palletized drums are on the same truck. 
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9.4.6 Non-palletized drums or boxes may be loaded in the 
forward section of the van with definite segregation of the 
two types of containers. (Preferably non-palletized drums 
loaded in forward section of van). 

Shipments containing palletized drums and boxes weighing 

Step 11.1 2 is applicable. 

Improperly mixed shipments shall result in an additional 
offloading charge or refusal of the shipment. 

9.4.7 
than 8,000 pounds shall be segregated. 

9.4.8 

9.4.9 

10.0 FI .ATBED TRAILER SHIPMENTS 

10.1 

10.2 

Flatbed trailer shipments shall comply with Step 9.0 as applicable. 

Packages with attached lifting devices are not required to have 
bottom clearance. 

Step 1 1.12 is applicable. 10.3 

11.0 CASK SHIPMENTS 

11.1 

11.2 

11.3' 

11.4 

11.5 

11.6 

Customers using a licensed cask not own-3 by CNSI shall ensure 
that CNSI is 8 "Registered User" of the licensed cask prior to 
shipment to the Barnwell Site. This applies to all shipments requiring 
licensed containers. 

All shipments shall strictly comply with the applicable Certificate of 
Compfiance for the cask in use (lid torquing, sealing gaskets, weight 
restrictions, shoring requirements, etc.). 

Failure to observe appropriate requirements shall result in the 
submission of noncompliance information to the appropriate 
regulatory agency. 

Liners containing "Grapple Bails" are to be identified under the liner 
type section of the RSM. 

All drums and/or boxes shall be palletized and pallets shall have 
proper lifting devices attached. 

Disposable container and/or pallet shall have the lifting device 
secured at the top of the container(s). This is to prevent the cable 
from becoming caught under or between the container(s) or pallet. 
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NOTE: LIFTING DEVICES SHALL BE OF SUFFICIENT LENGTH TO 
ALLOW RETRIEVAL AND CRANE HOOK-UP WITHOUT 
PHYSICALLY ENTERING THE CASK. THE BARNWELL 
REGULATORY AFFAIRS/LICENSING DEPARTMENT SHALL 
BE NOTlFiED PRIOR TO SHIPMENT OF ANY LlFTlNG 
DEVICE SUPPLIED WITH THE DISPOSAL CONTAINER 
THAT HAS BEEN ALTERED, REMOVED OR REPLACED. 

1 1.7 For shipments consisting of high integrity container drums, Class A 
Stable, Class B and Class C, the pallets on which the drums are 
placed are considered sacrificial since the pallets are used for proper 
placement in the trench. 

11.8 When using pallets, the containers shall be positioned to remain 
balanced and stable on the pallet when lifted clear of the cask. 

11.9 Class A Unstable waste shall not be placed on the same a t  with 
Class B or C waste. Class A Unstable waste and Class B or Class C 
waste may be placed in the same Cask, but an additional charge will 
be added. The location of the waste shall be noted on the RSM 
form. 

1 1.10 When tall, slender containers (Le., demineralizers) are loaded on a 
pallet inside the cask, the containers shall be tied or secured together 
at the tops to prevent containers from falling off the pallets during 
offloading. 

NOTE: THIS IS NOT REQUIRED FOR A SINGLE TIER OF DRUMS, 

ON A PALLET. 
I.E.: 55-GALLON, 83-GALLON ETC. WHICH ARE PLACED 

11 . I  1 Palletized drums inside a cask shall be loaded to prevent movement 
in such a manner that any shifted position of drums on the pallet will 
not increase radiation levels measured outside the cask. (Dunnage 
shall be removable with palletized loads). 

. 

1 1.1 2 A shipment consisting of individual disposal containers not on pallets 
shall have attached to each container 8 lifting device that will allow 
offloading by a single lift. EXAMPLE: Shipping 4 demineralizers 
without a pallet would require the use of a "D" ring with a dpart 
spreader (spider). Each leg of the spider would be attached to one 
of the disposal containers. 

. 

1 1.1 3 Customer-provided lifting slings may be returned upon request at the 
customer's expense, provided: 

1 1.13.1 The slings are not contaminated. 
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11.1 3.2 Additional CNSi personnel exposure will not be 
accumulated. 

11 .13.3 Excessive loading time will not be incurred. 

NOTE THERE MAY BE AN ADDlTlONAL CHARGE 
WHEN A RADIOLOGICAL SURVEY AND 
RELEASE OF SLINGS OR EQUIPMENT IS 
REQUESTED. 

1 1 .13.4 Metal/steel braidedhwisted cables/fabric slings are not 
generally released from the Barnwell site due to difficulties 
in performing adequate radiological surveys. 

12.0 CONT AMINATION LIM ITS OF P A C K A W E H  I C E  

12.1 Genera 

12.1.1 All shipments received at the Barnwell Site shall comply 
with contamination control limits of Reference 2.3. 

12.1.2 Loose contamination M and between packages that may 
be obscured by various barriers (Le., impact limiters, base 
plates, etc.) shall be considered. Contamination limits for 
the package, the barrier and the vehicle shall comply with 
References 2.3 and 2.6. 

12.1.3 The receipt of excessive surface contamination on 
containers in casks or otherwise, is very undesirable from 
the standpoint of site cleanliness and contamination 
control. Customers should use all means at their disposal 
to ship containers with minimal surface contamination. 

12.1.4 Notify the Barnwell Regulatory Affairskicensing 
Department prior to shipment of any smearable 
contamination on the disposal container and/or cask 
interior surface exceeding 50,000 dpm/lOO cm2 beta- 
gamma and/or 2200 dpm/l00 em2 alpha. 

12.1.5 Disposal containers that have been wrapped to prevent the 
spread of loose contamination shall have, prior to 
shipment, approval from the Barnwell Regulatory 
Affairskicensing Department. 

-. 
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NOTE: THE CUSTOMER SHALL NOTIFY THE 
BARNWELL REGULATORY AFFAIRS/ 
LICENSING DEPARTMENT PRIOR TO 
DEPARTURE OF ANY SHiPMENT IN WHICH 
THE POTENTIAL EXISTS FOR AlRBORNE 
CONTAMINATION AND/OR EXCESSIVE 
SMEARABLE CONTAMINATION IS PRESENT. 
FAILURE TO PROVIDE TIMELY INFORMATION 
MAY RESULT IN SUBSTANTlAL SURCHARGES 
OR REFUSAL OF THE SHIPMENT. (SEE STEP 
13.11) 

12.2 Floor Coverirlg 

Plywood or other materials that are placed over the transport 
vehicle's flooring for contamination control shall be considered 
sacrificial, but will not be considered part of the burial volume. Time 
and/or supplies for floor covering removal will be chargeable. 

12.3 Decontamination Prior to Release 

Vehicles exiting the CNSl site shall be decontaminated to release 
limits described in Step 12.4 prior to release. Charges for 
decontamination services to comply with these levels shall be 
assessed as necessary. 

12.4 Go ntamination Release L imits for Vehicles Exitina the Barnwell Site 

12.4.1 

12.4.2 

Enclosed vehicles used solely for the transport of 
radioactive materials (Exclusive Use) and properly marked 
"For Radioactive Materials Use Only." 

12.4.1.1 Fixed contamination shall not exceed 10 mR/hr 
on contact with the interior surface or 2 mR/hr 
at  one meter from the interior surface. 

12.4.1.2 Fixed contamination shall not exceed 0.5 
mR/hr at any exterior accessible surface. 

12.4.1.3 Removable contamination shall not exceed 220 
dpm/lOO cm2 alpha and 2200 dpm/l 00 cm2 
beta-gamma in the interior or on the exterior of 
the vehicle. 

Enclosed vehicles used so leiv for transoort o f radioactive 
material (Exclusive Use) a nd NOT marked acco rdina tQ 
12.4.1 
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12.4.2.1 Fixed contamination shall not exceed 0.5 
mR/hr at  any accessible surface. 

Removable contamination for beta-gamma shall 
not exceed 2200 dpm/100 cm'. 

Removable contamination for alpha shall not 
exceed 220 dpm/lOO cm2. 

12.4.2.2 

12.4.2.3 

12.4.3 m t v  Cash 

12.4.3.1 Fixed contamination shall not exceed 0.5 
mR/hr at any accessible surface unless cask is 
properly labeled and a completed Radioactive 
Shipment Record (RSR) accompanies the cask. 

12.4.3.2 Removable external contamination for beta- 
gamma shall not exceed 2200 dpmll00 cm2- 

Removable external contamination for alpha 
shall not exceed 220 dpm/l00 cm2. 

1 2.4.3.3 

12.4.4 All Veh icles or Items fo r Unca nditional Release 

1 2.4.4.1 

12.4.4.2 

12.4.4.3 

13.0 SPECIAL CA TEGOAIES 

13.1 Bioloaical Material 

Fixed contamination shall not exceed 0.1 
mR/hr at any accessible surface. 

Removable contamination for beta-gamma shall 
not exceed 220 dpm/l00 cm" 

Removable contamination for alpha shall not 
exceed 22 dpm/lOO cm2. 

13.1.1 Piants, an,,nafs and by-products thereof are cons..fered 
biological material. Glassware, etc., that at one time 
contained these materials may also be considered 
biological. All biological waste shall be packaged in 
accordance with this Section. 

13.1.2 The container having a capacity of 55-gallons or less 
shall be in good cond itioq and shall comply with DOT 
specifications for a strong tight container. 
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13.1.3 

13.1.4 

13.1.5 

13.1.6 

13.1.7 

13.1.8 

13.1.9 

The container shall have a watertight liner (Le., 
polyethylene or equivalent) of at least 4 mils thickness, 

The biological material shall be placed in the inner 
container and thoroughly layered with absorbent and 
slaked lime. 

1 3.1.4.1 

13.1.4.2 

13.1.4.3 

13.1.4.4 

The lime used shall be commercially available 
slaked lime. 

The absorbent used should be agricultural 
grade four vermiculite or medium grade 
diatomaceous earth. 

The addition of lime and absorbent to biological 
material should be in a ratio of one part lime to 
ten parts absorbent to thirty parts biological 
material. 

The addition of formaldehyde is strictly 
prohibited. 

The watertight liner shall be hermetically (airtight) sealed 
by taping, tying or heat sealing. 

The seal on the inner container is crucial to proper 
containment and shall be made in the following manner. 

13.1.6.1 Crimp-top containers shall be closed with a 16- 
tug closing tool. 

13.1.6.2 The ring-and-bolt equipped containers shall be 
closed with an appropriate wrench. 

13.1.6.3 Lever locks are not acceptable. 

Inner container shall be placed upright in an outer 
container. 

The outer container shall be a new or properly recertified 
steel 17-H DOT specification container or equivalent. 

The bottom of the outer container shall be covered with a 
minimum of four inches of absorbent material. 

B-30 
W U M E N T  REV. SHEET 



13.1.10 After the inner container(s) is/are placed in the outer 
container, (two 5-gallon containers may be placed in a 30- 
gallon container or a 30-gallon container placed in a 55- 
gallon container, or one 55-gallon container placed in an 
83-gallon container), it shall be completely surrounded to 
the top of the outer container with additional absorbent 
material and sealed. 

13.1.1 1 Containers of small capacity may be used provided that 
the volume of the outer container is at least 1.5 times the 
volume of the inner container. 

13.1.1 2 Ttk outer container shall be equipped with a tamper-proof 
seal. 

13.1.13 A refrigerated van shall be used to ship biological radwaste 
between April 1 and October 1, if transit time wilt exceed 
48 hours from the time the biological radwaste Is first 
removed from cold storage until arrival at the Site. 

13.2 r- 
13.2.1 Krypton 85 and Xenon 133 are acceptable in DOT 

specification cylinders or NRC approved sealed sources 
with internal pressures less than 1.5 atmospheres and less 
than 100 curies per container. 

13.2.2 Sealed Tritium gas sources are acceptable provided: 

13.2.2.1 The maximum activity of each source does not 
exceed 50 curies. 

13.2.2.2 

13.2.2.3 

13.2.2.4 

All sources are disposed of as entire devices to 
provide additional physical protection to the 
primary tritium source containment. 

Sources requiring stabilization as determined 
by waste classification, (using the volume of 
the sealed source only), are placed in high 
Integrity containers or encapsulated with an 
appropriate stabilization media. 

The Internal pressure of each source is less 
than 1.5 atmospheres. 
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13.2.2.5 Methods used for stabilizing these sources 
shall be approved by the Barnwell Regulatory 
Affairs/ Licensing Department prior to 
shipment. 

13.3 Sea led Sources or Soecial Fo rm Rad ioactive Materials 

13.3.1 Sealed sources or special form radioactive material 
containing more than 5 curies of radloactive material with 
half-lives greater than 5 years shall not be received or 
disposed of except in a container which provides long-term 
containment. 

NOTE: PRIOR TO SHIPMENT, THESE CONTAINERS 
SHALL BE EVALUATED AND APPROVED BY 
THE BARNWELL REGULATORY AFFAIRS/ 

MENT OF HEALTH AND ENVIRONMENTAL 
CONTROL. 

LICENSING DEPARTMENT AND THE DEPART- 

13.3.2 Cement encapsulation of sealed sources to achieve 
stability may be acceptable provided the encapsulation 
method is approved by the Barnwell Regulatory 
AffairdLicensing Department. 

13.3.3 Waste classification for sealed sources is based on the 

encapsulation media shall not be included. 
actus I source volume. Volumes for source housings or 

13.4 Liauid Radioactive Wasm 

13.4.1 No liauid waste o r solid waste co ntainina liauids shall be 
m e  ived at  t he Barnwell Si@. 

Solidified liquid waste may be accepted provided it is 
solidified with one of the solidification media specified in 
Reference 2.1. 

13.4.2 

13.4.3 Hazardous organic solutions, solidified or otherwise, are 
not acceptable for disposal at the Site. 

1 3.4.4 Solidified or processed waste containing non-hazardous 
scintiilation products may be acceptable provided the 
scintiilation products have been approved by S.C. DHEC. 
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13.5 

13.6 

13.7 

13.4.4.1 Scintillation products that have received S.C. 
DHEC approval shall be identified by product 
name on the shipment manifest. 

pil 

Waste containing incidental or trace amounts of absorbed oil are 
acceptable, provided they do not exceed one percent (1 %) of waste 
volume in a container; however, waste streams can not be blended 
or mixed to obtain compliance. 

m h o r i c  Materials or F lammable Solids 

13.6.1 Pyrophoric or flammable solid material contained in waste 
shall be made inert to prevent self ignition during transport 
and disposal. 

The inerting process shall be approved by the Barnwell 
Regulatory AffairsAicensing Department prior to shipping. 

No material that might react violently with water or 
moisture shall be accepted for disposal at the Barnwell 
Site. 

13.6.2 

13.6.3 

SDec ial Nuclear Mate rial ISNM) (U-233 a nd U-235 0 nlvl 

13.7.1 

13.7.2 

13.7.3 

13.7.4 

13.7.5 

All SNM waste shall be packaged in accordance with 
Reference 2.1 and 2.2. 

The Barnwell Regulatory Affairs/ Licensing Department 
shall be notified prior to shipping SNM waste containing 
greater than 0.1 percent by weight chelating agents as 
determined prior to processing. 

No package surface area on any side or projected plane 
shall be less than 2 ft2* (Regular 30-gallon and larger 
packages are acceptable). 

Shippers having individual packages in excess of 100 
grams of U-235 shall provide with the shipment papers a 
statement indicating the percent confidence in their 
shipping values. 

The Barnwell Regulatory AffairsAicensing Department 
shall be notified prior to shipment of SNM packages 
exceeding 100 grams of U-235 in which the confidence in 
shipping value is less than 95 percent. 

' 
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13.7.6 

13.7.7 

No package shall contain greater than 350 grams of U-235 
or 200 grams of U-233. 

A vehicle shall not contain more 
235 or 200 grams of U-233. 

13.8 Mzardous chert&& 

13.8.1 

13.8.2 

13.8.3 

han 4500 grams of U- 

Waste material containing hazardous chemicals/agents 
and radioactive materials shall be acceptable for disposal 
only when the radiological hazard clearly exceeds the toxic 
chemical/agent hazard. 

All shipments shall comply with Reference 2.1 regarding 
the assessment of chemical versus radiological hazards. 

When any determination has been made as to the 
classification of the hazard, an independent evaluation of 
the radiological, biological and chemical hazards shall be 
performed and the reports shall be submitted to the 
Barnwell Regulatory Affairs/Licensing Department for 
review prior to shipment. 

13.8.4 CNSl shall receive, review and maintain on file all reports 
of evaluations for DHEC review. 

13.8.5 Upon completion of review and comment, the reports, if 
necessary, will be submitted by CNSl to DHEC for 
evaluation as to the acceptability of the waste material for 
disposal. 

13.9 Transuranics (Elements with Atomic Numbers areater t han 921 

13.9.1 Waste containing the transuranic nuclides are acceptable 
provided the following conditions are met. 

13.9.1.1 The concentration limits specified in Reference 
2.1 are not exceeded. 

13.9.1.2 The transuranic nuclides are evenly distributed 
within a homogeneous waste form. 

13.9.1.3 The transuranic content is incidental to the 
total activity. 

13.9.2 All packages containing transuranics shall be clearly 
indicated on the accompanying RSM. 
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13.9.3 Smoke or gas detectors containing Americium-241 foils 
which exceed the limits specified in Reference 2.1 are 
acceptable for disposal provided the entire detector is 
received for disposal. 

13.9.4 lncore detectors or other such devices which contain 
transuranics require approval by the Barnwell Regulatory 
Affairslticensing Department prior to shipping. 

13.10 Uranium Oxide 

Uranium oxide shipments are subject to heavy external 
contamination of containers. Precautions shall be taken to ensure 
that the shipping container contamination will be less than the limits 
specified in Reference 2.3. 

13.11 Unusua I Hazards 

13.1 1.1 The shipper of radioactive material shall notify the 
Barnwell Regulatory AffairslLicensing Department prior to 
departure of any shipment in which the possibility exists 
for unusual hazards. 

13.1 1.2 Barnwell Regulatory Affairslticensing shall obtain approval 
of the General Manager, Barnwell Site, or his designee 
before authorizing the departure of any shipments with 
unusual hazards to the Site. 

13.1 1.3 The shipper shall provide a written statement on or 
attached to the RSM Form containing information as to 
unusual hazards. 

13.1 1.4 Wind, weather or other unusual circumstances may delay 
offloading this type shipment. 

13.1 1.5 Unusual hazards include, but are not limited to, the 
presence of neutron sources or neutron emitters in the 
shipment, spills in or on shipping containers or vehicles, 
excessive external contamination leveis on disposable 
containers (See Step 12.1.41, any non-routine waste 
processing event, any damage which has occurred to a 
disposable container or lifting device, etc. 
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13.12 Hiah lntearitv Co ntainers 

13.12.1 Only high integrity containers approved by S.C. DHEC are 
acceptable for burial at the Site. Shippers shall ensure 
that a copy of the Certificate of Compliance (C of C) for 
the approved high integrity container as issued and 
amended by DHEC is on file with the Barnwell Regulatory 
Affairs/Licensing Department. 

13.1 2.2 Polyethylene high integrity containers approved by DHEC 
containing Class B or C waste shall be disposed in 
approved concrete overpacks. 

13.12.3 The Barnwell Regulatory AffairslLicensing Department 
shall have signed documentation on file from the shipper 
or notification from DHEC that the shipper has received 
and will adhere to the requirements of the C of C. 

13.1 2.4 A certification that the shipper has stored, handled and 
used the high integrity container in accordance with the C 
of C shall accompany the shipment to the Barnwell Site. 

13.13 FilterslFilter Media 

For each shipment containing resin or other aqueous filter media 
(including filters), a complete isotopic analysis shall be provided with 
the shipment. The analysis shall identify the following: 

13.13.1 Disposal package number 

13.1 3.2 Waste description 

13.13.3 Radionuclides present 

13.1 3.4 Total curie content 

13.13.5 Resin/fiIter media volume (cc or Ft3) 

13.1 3.6 The specific activity of each radionuclide and the total 
radionuclide concentration shall be expressed in 
microcurieslcubic centimeter or curieskubic meter and 
transuranic radionuclides in nanocurieslgram. 

NOTE: THESE REQUIREMENTS ARE NOT 
APPLICABLE TO AIR FiLTERS. 
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13.14 Slit Trench ShiDmenS 

1 3.14.1 Cask shipments which are required to be offloaded using 
the horizontal offload technique shall have approval of the 
General Manager, Barnwell Site or his designee prior to 
shipping. 

13.1 4.2 Horizontally offloaded shipments shall have the liner 
removal device approved by the General Manager, 
Barnwell Site or his designee, prior to shipping. 

I 13.1 4.3 Liners up to 61 inches in diameter offloaded vertically may 
be disposed in the slit trench. 

13.1 5 Chelatina Aaents 

1 3.1 5.1 Waste containing chelating agents with concentrations 
before solidification greater than 0.1 percent but less than 
8 percent by weight is acceptable, provided it is stabilized 
with one of the solidification agents specified in Reference 
2.1. These wastes are only acceptable as Class A-S, 6 or 
C. 

13.1 5.2 Waste containing chelating agents greater than 8 percent 
by weight, before solidification, is not acceptable. 

13.1 5.3 Waste containing cheiating agents shall be segregated 
from other Class B and C waste. Segregation can be 
achieved by placement in concrete overpack, or 
segregation by at least ten feet in all directions of non- 
concrete overpack waste. 

. 13.1 5.4 The name and percent of chelating agents in the waste, 
before solidification, shall be listed on the RSM form. 

13.16 LEAD 

Non-radioactively contaminated lead specifically used for shielding 
purposes may be acceptable for disposal, but shall be evaluated by 
the Barnwell Regulatory Affairs/Licensing Department. Information 
requested on Appendix F shall be provided for evaluation. 

13.17 MIXED WASTE II 
1 3.17.1 No mixtures of radioactive waste and hazardous waste as 

defined by Title 40 Code of Federal Regulations (CFR) Part 
261 and S.C. Management Regulation 61 -79.261 will be 



13.17.2 A mixture of radioactive waste and waste which was 
classified as hazardous solely because it exhibited one or 
more of the hazardous characteristics defined in 40 CFR 
261 Subpart C but has been treated in a manner such that 
it no longer exhibits any of the characteristics, will be 
reviewed for acceptance on a case-by-case basis. As 
required by 40 CFR 261.24, the Toxicity Characteristic 
Leaching Procedure shall be used. 

13.17.3 A description of the treatment process and results of the 
analytical tests of the final waste shall be submitted to 
CNSI for evaluation prior to shipment. 

13.18 POLYCHLORINATED BIPHENYL WASTE (PCB1 

13.18.1 No PCB's or PCB items as defined in 40 CFR 761 will be 
accepted for disposal. 

13.1 8.2 The Barnwell Regulatory Affairs/Licensing Department 
shall have documentation or analytical results from the 
shipper substantiating the absence of PCB's for PCB 
suspect waste. This information shall be provided prior to 
shipment. 

13.19 ASEJESTOS 

13.19.1 Packages containing radioactively contaminated asbestos 
waste only shall be identified as asbestos under the waste 
description of the RSM and continuation sheet. 

13.19.2 Packages containing asbestos waste (0.1 % or greater by 
weight) shall be identified on the manifest continuation 
sheet as specified in Section 6.4. 

13.1 9.3 OSHA Asbestos standard 29 CFR 1910.1001 requires 
affixment of warning labels on asbestos containing waste 
packages. 

14.0 SHIPMENTS NOT AUTHO RIZED BY CNSI RADlOACTlVE MATERIAL 
LICENSES 

14.1 If a proposed shipment does not conform to the requirements of 
References 2.1 or 2.2, CNSl Marketing shall be contacted by the 
customer and provided with detailed information on the packaging 
and contents of the shipment. 
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14.2 CNSI Marketing should be contacted for the procedures for obtaining 
a variance. Shipments requiring variances shall be subject to a 
special surcharge. 

15.0 SHIPMENTS VIOLATI NG REGULATIONS OR CRlTER 19 

15.1 

15.2 

15.3 

15.4 

15.5 

15.6 

The customer shall be notified by telephone of any nonconformance 
with References 2.1, 2.2, 2.3, 2.4, 2.5, 2.6 or this Site Criteria. 

DHEC officials shall be notified of any waste shipments where a 
violation of applicable regulations or license conditions has been 
found. 

The customer shall have twenty-four hours to send a representativ 
to  inspect the shipment provided the violation is discovered during 
receipt inspection or early stages of offloading. 

Twenty-four hours after customer notification, if customer inspection 
is waived, or if efforts to contact the customer are unsuccessful, the 
shipment may be offloaded with DHEC approval. 

If deemed necessary and with the approval of DHEC, the shipment 
may be returned to  the customer. 

The customer shall be billed for any special services, detention and 
additional handling charges on shipments received with violations/ 
discrepancies. 
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APPENDIX B 

DOCUMENTATION REQUIRED FOR CLASS C WASTE SHIPMENT 
ACCEPTANCE AT THE BARNWELL SITE 

(4 PAGES) 
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c of c 
CFR 
CNSl 
DHEC 

DOE 
DOT 
DPM 

HIC 
LPRM 
LSA 

NRC 
OSHA 

PCB 
PNP 

RADWASJE 

RSM 
R W P  

SITE 
SITE CRlTERlA 

SM 
SNM 
TCLP 

WSSP 

ABBREVIATIONS 

Certificate of Compliance 
Code of Federal Regulations 

Chem-Nuclear Systems, Inc. 
South Carolina Department of Health and 
Environmental Control 

Department of Energy (U.S.) 
Department of Transportation (U.S.) 
Disintegrations Per Minute 

High Integrity Container 
Low Power Range Monitor 

Low Specific Activity 
Nuclear Regulatory Commission (U.S.) 

Occupational Safety and Health Administration 

Polychlorinated Biphenyl 
Prior Notification Plan 

Low-Level Radioactive Waste 

Radioactive Shipment Manifest 

Radioactive Waste Transport Permit 

Barnwell Waste Management Facility 
Barnwell Waste Management Facility Site 

Disposal Criteria 

Source Material 
Special Nuclear Material 

Toxicity Characteristic Leaching Procedure 

Waste Shipment Scheduling Plan 
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DOCUMENTATION REQUIRED FOR CLASS C WASTE SHIPMENT 
ACCEPTANCE AT THE BARNWELL SITE 

These instructions outline documentation required for Class C waste shipment 
acceptance. This documentation is required in addition to  other applicable 
requirements of S.C. License 097, Barnwell Site Criteria and State and Federal 
regulations. Waste classification must be performed in accordance with 10 CFR 
61.55, "Waste Classification" and License 097, Amendment 45, Condition 31. 
Detailed explanation is provided in the NRC Low Level Waste Licensina Branch 
1 1  

This additional information will be used to evaluate the shipment for acceptance. 
in order t o  have consistency, the information provided on the attached form shall 
be completed and sent with each shipment. 

1. 

2. 

3. 

Waste Description 

The item, component or medium in which the radioactivity is present and the 
physical nature of the waste should be described. Example: irradiated non- 
fuel bearing reactor components, control rod blades, 304 stainless steel. 

Container Volume 
The disposal volume (ft3) is used to determine allocations and disposal fees. 
The volume of waste materials only shall be used in determining radionuclide 
concentrations. 

Container Type 

The disposal container should be clearly identified in terms of its size, 
composition and construction. The approximate arrangement of the waste 
inside the container shall also be specified. 
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4. Radiation Levels 

The maximum dose rate of the disposal container in air at one (1) foot shall 
be clearly stated. 

5, Total Curie Content 

6. 

7.  

Self explanatory. 

Radionuclide Concentrations 

A detailed list of the concentrations of contained radionuclides in microcuries 
per cubic centimeter and concentrations of each transuranic radionuclide in 
nanocuries per gram shall be provided. The total activity of each 
radionuclide in the waste material shall also be given. 

Waste Classification Method 

The methods used to calculate radionuclide concentrations in Class C waste 
shall be specified. The NRC's Branch Technical Position discusses 
acceptable methods that can be used to classify wastes. Briefly describe 
the methods used to  determine radionuclide concentrations. 
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CLASS "C" WASTE CLASSIFICATION RECORD 

Generator Name Shipment Number Volume Allocation Number 

1. Waste Description: 

2. Volumes: (a) Container Volume (Ft3) (b) Waste Volume (cm3) 

3. Container Type: 

4. Radiation Levels: Maximum Dose Rate of Disposal Container 
at One (1) Foot: 

5. Total curie content: 

6. Radionuclide concentrations: 

Radionuclides 

Each Radionuclide 
Concentration 
(Microcuries/cc) 

Each Transuranic 
Total Activity of Concentration 
Each Radionuclide (Nanocuries/gm) 

Total Concentration of all Transuranics 
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CLASS "C" WASTE CLASSIFICATION RECORD 

Generator Name Shipment Number Volume Allocation Number 

7. Waste Classification Methods: 

(a) Describe method: 

SIGNATURE: DATE: 

TITLE: 

COMPANY: 
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APPENDIX C 

DISPLACEMENT VOLUME FOR STEEL DRUMS 
AND STANDARD 8-25 BOXES 

(1 PAGE) 



*STANDARD B-25 BOX 

5-GALLON DRUM 
30-GALLON DRUM 
52-GALLON DRUM 
55-GALLON DRUM 
79-GALLON DRUM 
83-GALLON DRUM 
85-GALLON DRUM 
89-GALLON DRUM 
96-GALLON DRUM 

DRUM VOLUMES 

95 CUBIC FEET 

.68 CUBIC FEET 
4.10 CUBIC FEET 
7.10 CUBIC FEET 
7.50 CUBIC FEET 
10.80 CUBIC FEET 
11.30 CUBIC FEET 
11.60 CUBIC FEET 
12.1 0 CUBIC FEET 
1 3.1 0 CUBIC FEET 

Volumes for other 8-25 type boxes (i.e.: type A, drum overpacks, etc.) 

Criteria. 
are to be obtained through the use of Section 7.0, Volume Measurement 

NOTE: TO OBTAIN A VOLUME FOR A DRUM OTHER THAN LISTED ABOVE, 
CONTACT THE BARNWELL REGULATORY AFFAIRS/LICENSING 
DEPARTMENT. 

.. 
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CNSl TELEPHONE NUMBERS 
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Barnwell Office 

Barnwell Fax 

Waste Shipment Scheduling 
Office 

CNSl TELEPHONE NUMBERS 

Notification Plan Office 

Mid-Western Region 

Corporate Office/Southeast 
Region 

Northeast Region 

Western Region 

(803) 259-1 781 

(803) 259-7230 

(803) 259-3577 

(803) 259-3578 

(8 1 5) 467-3000 

(803) 256-0450 

(203) 677-0457 

(803) 256-0450 

Barnwell, S C  

Barnwell, SC 

Barnwell, SC 

Barnwell, S C  

Channahon, IL 

Columbia, S C  

Avon, CT 

Columbia, SC 
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PlRECTlONS FOR COMPLETING THE BROKERIPROCESSOR FORM 

1. ShioDer - Person or Company making the shipment. 

2. Shioment 1.0. Number - Enter acquired number from the Chem-Nuclear 
WSSP/PNP Department - (803)259-3577. 

3. Waste Ge nerator - List the waste generator, along with city and state 
location. A generator having more than one facility must identify the 
facility that generated the waste. 

4. Permit Number - Enter the S.C. Radioactive Waste Transport Permit 
Number. 

5. 

6. 

7. 

8. 

9. 

Waste Descriotion - Provide general description of each waste form 
(Le.: dewatered resins, solidified sludge in cement, lab trash 
consisting of paper and plastic, etc.). 

Waste Volume - Enter the cubic footage for each waste form. 

Nuclide - List the individual radionuclides for each waste form. 

Nuclide Act ivity - List the radionuclide activities in millicuries for each 
waste form. 

Total Activitv - List the total activity in millicuries for each waste 
form. 

10. Waste C lass - List the appropriate waste class (A-U, A-S, B or C) for 
each waste form. 

- .. _. 
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Soyth Carolina 
Power Company 
P . O .  Box 911 
Columbia, SC 

29817 

5d 
VI w 

Dry Active 
daste 
(Paper) 

Oewa tered 
f i l t e r s  
sol i d l f  fed 
in cement 

. .  

5 

M U C l  I O [  

( 7 )  

CO-60 
Cs-1 37 
Sr-90 
ttn-54 

U-235 
~ h - 2 3 2  

Co-GO 
Cs- 134 
Cs- 157 
Fc-55 

WUCl I O [  1 0 1 A l  

(*.(I) 

(8) 

25 
25  
25 
23 

1 
1 

75 
70 

. 30 
50 

32 5 

( i l l  

2 

N/A 

2 

IT?[ - 
(it) 

Steel 
Drum 

Steel 
Drum 



11. Tota I Weiaht - Enter total weight for each generator's waste. 

12. SDec ial Nuclear Mate rial - List the total SNM grams for U-233 and U- 
235 for each generator. 

13. Source Pou ndS - List the source pounds for each generator. 

14. Conta iner TVDQ - List the type of disposal container, (Le.: steel box, 
wooden box, HIC, etc.). 

INFORMATION ON THIS FORM MUST CORRESPOND WITH ALL DOCUMENTS 
PROVIDED WITH THE SHIPPING PAPERS. 

- .  
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LEAD SHIELDING REQUEST 

Lead used for radiation shielding purposes may be acceptable for disposal at the 
Barnwell Site. Requests for acceptance of non-radioactively contaminated lead 
specifically used for shielding purposes must be evaluated by Chem-Nuclear 
Systems, Inc., to  ensure regulatory compliance. In order for Chem-Nuclear to 
evaluate your request, please provide the following information prior to making 
waste shipments containing lead shielding. 

1. type of lead used (sheet, shot, etc.) 

2. amount of lead used (poundsfthickness): please provide 
a detailed sketch of the waste packaging specifically 
showing the location and thickness of the lead. 

3. container type and size (can be shown in sketch) 

4. location of  lead in container, i.e.: top, bottom, sides (can be shown in 
sketch) 

5. description of waste requiring shielding (waste form, total activity, 
isotopic distribution and total volume) 

6. waste classification (A, B or Cl 

7. approximate radiation dose rate prior to shielding 

8. approximate radiation dose after shielding 

S20-AD-010, APPENDIX F 
PAGE 1, REV. 8/7/91 
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Pursuant :o the AtoCic Eaergy and Radiation Control ACS Scc:ion 1 3 - 7 4  et. eq. Of S.C. code Of Of 19:6. as amended. 
aad Supplemenu t!x:cto. and :he South Caro1ir.a DeFanment of Health and Environmental Control Regulation 6 1-63. 
Rdioacrivc .liatcnal(Ttle A). and in reliance on statements and re?rescntations herttofon made by the applicant. a lice?ae is 
hereby kSWd tutb0rltir:g the licensee to receive. acquire. possess and tnrufer ndioac:ive i ~ ~ t e * l  listed below. and CJ we 
such rrdioaaive rnattrial for :he puqose(s) and at the placets) designated below. This license k subject to rll applicable mies 
and regulations of the South Ciroliru Depazmcnt oi  Health and Environmental Control now or herraker in cifect and to any 
canditioas s p d i c d  below. 

.. . ~ n e n d r ~  :\a. 4- 
LICENSEE 3. LI~cruc Surnbcr 

1. xame Chern-Nuclear Systems, Inc, 
Barnwell Waste Management 

A Subsidiary of Waste 
Management, Inc, 

Facility 

2 A d d r u  

097 in its entirety. 1 4. Expiration Date 

P.O. Box 726 
Barnwell, S.C. 29812 

December 3 1 ,  1992 

S. Radioactive M a t e ~ a l  - (Element and Mass .\;umber) 
6. Chemical andlor 

Physical Form - 

A. Any radioactive 
material excluding 
source material and 
special nuclear 
material. 

A. Dry packaged radio- 
active waste except 
as authorized in this 
licens’e. 

B. Source material. B. Dry packaged radio- 
active waste except 
as authorized in t h i s  
license. 

7. Maximum Radioactivity 
and, or qwntity of ma- 
xnal which iictnsec may 
possess at any one time. 

A. 50,000 curies. 

- 

B. 60,000 pounds. 

& Authorized Use: 

A and B. 

Radioactive material as low-level radioactive waste may be received, 
stored, and dispqsed of by shallow land burial. 
comply with all applicable terms and conditions of the Southeast 
Interstate Low-Level Radioactive Waste Management Compact and 
Section 5 of the Low-Level Radioactive Waste Policy Amendments Act of 
1985 (P.L. 99-240), regarding volume limitations and allocation of 
disposal capacity; provided however, the licensee shall not receive an 

The licensee shall . 
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annual volume of more than one million, two hundred thousand (1.2 million) 
cubic feet of waste per calendar year beginning January 1, 1986; however, 
the licensee is authorized to increase the volume in ten (10) per centum 
increments in accordance with the provisions of Section 5 (a) (3) (b) of 
the Low-Level Radioactive Waste Policy Amendments Act of 1985; provided the 
Department is notified in writing no later than thirty (30) days in advance 
of such increases. 

Unless otherwise authorized by the Department, only radioactive waste 
consigned for burial shall be received at the location specified in . 
Condition No. 9 of this license. The maximum radioactivity and/or quantity 
of radioactive material indicated in Item 7. A and B applies only to above 
ground activities. 

9 .  

10 . 

11. 

General Conditions 

Unless otherwise specified, the authorized place of use is a site 
located approximately five miles northwest of Barnwell, South 
Carolina, in the Seven Pines School District, Red Oak Township, 
Barnwell County, South Carolina, within the boundary of the land area 
described in Lease Agreement dated April 6, 197.6, as amended. 

The licensee shall comply with the provisions of Department Regulation 
61-63, Radioactive Material, (Title A), Part I - General Provisions: 
Part I1 - Licensing of Radioactive-Materials: Part I11 - Standards for 
Protection Against Radiation: Part VI - Notices, Instructions, and 
Reports to Workers: Inspections, and Part VI1 - Licensing Requirements 
for Land Disposal of Radioactive Waste; Department Regulation 61-83, 
Transportation of Radioactive Waste Into or Within South Carolina. 

Operations authorized by this. license shall be conducted in accordance 
with Chem-Nuclear Systems, Inc. procedures and subsequent revisions 
and additions approved by the Department. However, the licensee may, 
upon notification to the Department but without Department approval, 
make minor changes to these procedures provided that: 

a. The change does not affect reqirements of any other license 
condition in this license: 

. 
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General Conditions continued 

b. The change does not increase the potential f o r  personnel 
exposure : 

c. 

d. 

The change does not diminish operational safety: 

The change does not increase the potential for  release of 
radioactive material to unrestricted areas; and 

The change does not reduce the licensee's record keeping and 
reporting system. 

e. 

The licensee shall maintain records of these changes including 
evaluations which provide the basis for the change. 

'.& 

13. 

14 . 

- 15. 

Operations shall be conducted by or under the supervision of: John S. 
Zawacki, Joseph J. Still, George Hurst, Michael T. Ryan (RPO), William 
B. House o r  other individuals designated by the licensee's Radiation 
Protection Officer upon successful completion of the licensee's 
training program. 

The licensee shall, to the extent necessary, continue the employment 
of all personnel involved in the operation of the Barnwell Waste 
Management Facility in accordance with all requirements of the license 
and applicable regulations and, in'the event replacement of employees 
becomes necessary, only individuals of comparable qualifications and 
experience will be hired. 

The licensee shall insure that all site personnel have satisfactorily 
completed the training program requirements as specified in the Chem- 
Nuclear Systems, Inc. Barnwell Site Training Program. 
additions to the program shall be submitted to the Department for 
review. 
examination, certification, retraining specified in Standard Operating 
Procedures S20-AD-004, *lBarnwell Radioactive Waste Burial Site 
Personnel Training" shall not be changed without Department approval. 

A documented weekly inspection of site operations and the restricted 
area of the site for compliance with applicable conditions of this 
license shall be conducted by a named designee in Condition 12. 

Changes and 

Time intervals for personnel indoctrination, training, 
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General Conditions Continu'ed 

16. The transportation of radioactive materials and radioactive waste 
within the State of South Carolina shall be in accordance with 
applicable regulations of the U . S .  Department of Transportation, the 
U . S .  Nuclear Regulatory Commission, Section RHA 2.22, Department 
Regulations 61-63, Radioactive Material, (Title A ) ,  and Department 
Regulation 61-83, 'ITransportation of Radioactive Waste Into or 
Within South Carolina." 

The licensee shall maintain all records and shipment manifests perti- 
nent to the transportation, receipt, and disposal of radioactive 
material at the location specified in Condition 9 of this license . 
until authorization is given by the Department for transfer of dis- 
posal of such records. 

17. 

18. The licensee shall maintain a record for each shipment of waste 
disposed of at the site. A s  a-minimum, the record shall include: 

a. the date of disposal of the waste; 

b. the,location of waste in the disposal site: 

c. the condition of the waste packages received; 

d. any discrepancy between the waste listed on the shipment manifest 
or shipping papers and the waste received in the shipment: 

e. a description of.any evidence of leaking or damaged packages or 
radiation or contamination in excess of applicable regulatory 
limits: and 

f. a description of any repackaging operations of any ofthe waste 
packages in the shipment. 

19. A monthly site receipt and burial activities report shall be submitted 
no later than the 10th day of the following month to the Chief, Bureau 
of Radiological Health, S.C. Department of Health &' Environmental 
Control, 2600 Bull Street, Columbia, South Carolina 29201. 

.. 



General Conditions Continued 

20. Except as specifically provided otherwise by this license, the 
licensee shall possess and use radioactive material described in Items 
5, 6, and 7 of this license and conduct site operations in accordance 
with statements, representations, operating procedures, and disposal 
criteria, heretofore made by the licensee or his authorized 
representative in application for and subsequent to issuance of S . C .  
Radioactive Material License No. 097, and amendments thereto. 

Unless otherwise specified in this license, the licensee shall make no 
changes in the personnel training program, the internal safety audits, 
Safety Review Board, ALARA Review Committee, Site Criteria, or 
Procedures Manual and Standard Operating Procedures, without approval 
from the Depdrtment. 

21. 

. 
ReceiDt. AcceDtance and In sDection Conditions 

22. The licensee shall not accept radioactive waste for storage or 
disposal unless the shipper has completed the required information 
for the waste shipment on a Barnwell Waste Management Facility‘s 
Radioactive Shipment Manifest form or approved equivalent. 
or revisions thereto shall be approved by the Department. 

Such form 

23. The licensee shall not accept radioactive waste for storage or 
disposal unless the shipper of such waste has a valid, unsuspended 
Radioactive Waste Transport Permit’issued by the S.C. Department of 
Health and Environmental Control. 

2 4 .  The licensee shall not accept radioactive waste for storage or dis- 
posal unless the shipper has provided a properly executed Department 
Form, DHEC-803, Radioactive Waste Shipment Certification Form, Part I 
and 11. 
containing more than one (1) curie shall also be accompanied by a 
properly completed and executed Department Form, DHEC-802, Radioactive 
Waste Shipment Prior Notification and Manifest Form. 

For shipments consisting of more than 75 cubic feet or 

25. The licensee shall only accept radioactive waste shipments for storage 
or  disposal which have been inspected by a representative of the 
Department. 
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26. Notwithstanding other'conditions of this license, the licensee shall 
not accept radioactive waste for storage or disposal unless he has 
received advance written notification of any waste shipment containing 
unusual hazards or potential hazards including but not limited to, 
physical, gaseous, chemical, pyrophoric, or excessive removable 
contamination on disposal containers shipped inside casks or excessive 
internally contaminated casks, and unexpected high radiation levels at 
disposal container surfaces. 

27. The licensee shall immediately notify the Department or the 
Department's on-site representative of any waste shipments where a 
violation of applicable regulations or license conditions has been 
found . 

28. The'licensee shall notify the shipper and the Department when any 
shipment of radioactive waste or part of a shipment has not arrived 
within 60 days after the advance copy of the shipment manifest or 
shipping papers was received by the licensee. 

29. The licensee shall notify the shipper when it has been determined that 
a radioactive waste shipment or part of a shipment cannot be accepted 
for disposal by the licensee. 

30. The licensee shall acknowledge receipt of the waste within 7 days of 
its acceptance for disposal by returning a signed copy of the shipment 
manifest or shipping papers to the'shipper. The licensee shall 
indicate-on the returned copy of the shipment manifest or shipping 
papers any discrepancy between waste descriptions listed on the 
manifest or papers and the waste materials received in the shipment. 

Waste Characteristics and Waste Form Conditions 

31. The licensee shall not accept any radioactive waste for storage or 
disposal unless the shipper has marked each package, as specified by 
the licensee, to identify its classification as either Class A,  stakze 
or unstable, Class B, or Class C waste, and certifies that the waste 
materials have been classified and prepared for disposal in accordance 
with the following waste classification table: 
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RADIONUCLIDES 
Table I (lonu-lived) 

C - l 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C-14 in activated metal......... 
Ni-59 in activated metal........ 
Nb-94 in activated metal........ 
T C - 9 9 . , . . . . . . . . . . . . . . . . . . . . . . . * .  

Waste Classification Table 

CONCENTRATION LIMITS Ig CURIES/ 
CUBIC METER 

Class 9 Class B 

< 0 . 8  - < 8  - < 22 - C 0 . 0 2  - <0.3 

Class C 

I-129........................... - < O .  008 - < 0 . 0 8  

. . CONCENTRATION LIMITS IN NANOCURIES/CRAMS 

Upha emitting transuranics with 
nalf-life greater than 5 years... 
~ - 2 4 1 . . . . . . . . . . . . . . . o o o o o . . . o o o .  

~ - 2 4 2 . . . . . . . . . . . . . : . . . . . . . . . . . . .  

Table I1 f short-lived) 

Class A Class B Class C 

Total of all with half-life less 
than 5 years,................... 
H-3.. ............................ 
CO-60................o.o..o..... 
N i - 6 3 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ni-63 in activated metal........ 
S r - 9 0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CS-137.......................... 

- < 100 
<3500 - <-2oooo 

CONCENTRATION LIMITS 11 CURIES/ 
CUBIC METER 

- < 700 - C7000 

- e4600 - <?OOO 

* 
curies/cubic meter is equivalent to microcuries/cubic centimeters. 

. 
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Condition 31. continued 

a, The concentration of a radionuclide or radionuclide mixture may be 
averaged over the volume of the waste and, if used, the 
solidification agent or. matrix if the waste form is a homogeneous 
mixture, The concentration of radionuclides in f ilters/sealed 
sources encapsulated with a solidification agent or matrix shall 
be averaged over the volume of the filters/sealed sources not. 
the solidification agent. The volume of packaging, containers, 
liners or overpacks shall not be included in this calculation, nor 
shall the volume of the waste mixture be artificially increased by 
the addition of non-disperabLe solids or objects even if 
considered as waste, 

. .  

.If expressed in units of nanocuries-per gram, concentrations may 
be averaged over the weight of the waste and., if used, the solidi- 
fication agent if homogeneous, except in the-case of encapsulated 
filters which shall be over the weight of the filter. The weight 
of packaging containers, liners or overpacks shall not be included 
in this calculation, nor shall the weight of the waste mixture be 
artificially increased by the addition of heavy, non-disperable . . 
solids or objects even if considered as waste. 

The waste is Class A if none of the listed radionuclides are 
present, Radium waste as authorized by Condition 44 of this 
license shall be Class A, stable or unstable. 

b, 

c, There ate no upper limits in Class B waste f o r  t h e  first three (3) 
radionuclides. listed in Table 11. 

do There are no Class B values f o r  the first nine (9) radionuclides 
listed; their presence classifies the waste as either Class A or 
Class C according to their concentrations. 

e, The waste class for mixtures of the listed radionuclides is deter- 
mined by deriving for each radionuclide the ratio between its con- 
centration in the mixture and its concentration limit in the table 
and adding the resulting ratio values for each-radionuclide group. 
All limits used in the calculation must be for the same waste 
class, 
less than 1.0 or the waste is of a higher classification than that 
used for the calculation. 

The sum of the ratios for each radionuclide group must be 
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f. If Class C limits are used in the calculation and the sum of 
ratios for either group is equal to or exceeds 1.0, the waste is 
not acceptable for disposal without prior written approval from 
the Department. ' 

If concentrations for any single radionuclide exceed the Class C 
values in the table, the waste is not acceptable for disposal 

g. 

32. A. 

B. 

C .  

- 33, A. 

without prior written approval from the Department, 

Unless otherwise specified in this license, the licensee shall not 
receive any liquid radioactive waste regardless of the chemical or 
physical form. Absorbent materials may be placed in packages of 
dry, solid waste to absorb unintentional and incidental amounts of 
liquids. Further, liquids in the interstitial spaces of transport 
casks and containers shall be removed to the extent practical. 

Solidified radioactive waste shall have no detectable free 
standing liquids in excess of one-half percent (0.5%) by waste 
volume of non-corrosive liquids per container. 

In lieu of the requirements of paragraph B. above, solidified 
waste containing non-corrosive liquids in excess of one-half 
percent ( 0 . 5 9 )  by waste volume, and less than one percent (1%) 
noncorrosive liquids by waste volume, may be received and 
disposed of in high integrity containers approved by the 
Department. 

Unless otherwise specified, the licensee shall only receive 
aqueous liquids and other applicable waste forms which have been 
solidified or otherwise stabilized with one of the following 
solidification media: 

. 

1. Vinyl Ester Styrene 
2. Cement 
3. Bitumen (see Subparagraph E. below) 
4. Vinyl Chloride 

B. Solidification media and processes used to stabilize Class A 
aqueous liquids and other applicable waste forms containing 
isotopes with greater than five (5) year half-lives having a total 
specific activity of all these isotopes of 1 microcurie/cubic 
centimeter or greater, and all a.pplicable Class B and C waste, 
shall meet and have been evaluated in accordance with the 

Commission's Low-Level Licensing Branch, Technical Position on 
I - "Stability Guidancett requirements of the U.S, Nuclear Regulatory 
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Waste Form, dated May 1983, or other evaluation criteria 
specifically approved by the NRC or the Department. 

Solidified Class'A aqueous liquids and other applicable waste 
forms with a specific activity of less than 1 microcurie/cubic 
centimeter, shall meet the requirements of the "Solidified Class 
A Waste Products8t of the NRC Branch Technical Position on Waste 

C. 

. Forms, dated May 1983. 

D. Other solidification media and processes shall be acceptable for 
which a topical report has been prepared and received approval 
from the U.S. Nuclear Regulatory Commission, and final approval 
by the Department. 

E. The licexisee shall only receive for disposal, f u l l  formula, 
oxidized bitumen (asphalt) solidified waste, and certified as such 
by the waste generator. 
bitumen-solidified waste received for disposal shall be a free- 
standing monolith and shall not demonstrate the characteristic of 
a free flowing, viscous fluid. 

Regardless of the waste classification; 

The licensee shall dispose of bitumen solidified waste in trenches 
commensurate with the applicable waste classification, and in all 
cases, provide sufficient backfill material to fill all voids 
around the waste to provide structural stability and minimize 
trench subsidence. 
for disposal of bitumen waste provided approval is granted by the 
Department. 

The licensee hay construct segregated trenches 

3 4 .  Except as specifically provided in this license, the licensee shall 
not accept liquid radioactive waste packaged in absorbent materials, 
or where absorbent materials have been used to absorb liquids rather 
than properly solidified with an approved media. 

Regardless of the waste classification of Condition 31, and unless 
otherwise authorized by the Department, the licensee shall not receive 
evaporator bottoms or concentrates, residues, sludges, or other waste 
which may contain free. standing limids, unless they are solidified in 
accordance with Condition 33, and meet the requirements as specified 
in Condition 32. 

L 
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36. The licensee may receive resins and filter media in a dewatered form 
provided that the free standing liquid requirements of Condition 32 
and the requirements.of Condition 38 are met. 

The licensee shall not receive containers of ion exchange resins or 
filter media (dewatered or solidified) unless records of complete 
radiological analyses (quantitative and qualitative) are provided. 
The records must specify the specific activity of each radionuclide 
expressed in microcuries/cubic centimeter and transuranic 
radionuclides in nanocuries/gram. 

3 7 .  

38.  Regardless of the waste classification of Condition 31, ion exchange 
resins and filter media containing isotopes with greater than five (5) 
year half-lives having a specific activity of all these isotopes of 1 
microcurie/ccbic centimeter or greater must be stabilized by 
solidification in accordance with Condition 33 and meet the free 
standing liquid requirements of Condition 32.B. However, in lieu of 
solidification, the Department will authorize disposal of these waste 
forms meeting the free-standing liquid requirements of Condition 32.C. 
In approved high integrity containers or other approved methods of 
stabilization.- 

- 39. A. The licensee shall not receive solidified Class A waste containing 
isotopes with greater than five (5) year half-lives having a 
totally specific activity of all these isotopes of 1 microcurie/ 
cubic centimeter, and Class B and C waste, unless it is 
structurally .stable and provides reasonable assurance that the 
waste will maintain its general physical dimensions and its form 
under the expected disposal condition, which include the weight 
of soil overburden and compaction equipment, the presence in the 
burial environment of moisture and microbial activity, and factors 
internal to the waste itself such as radiation effects and 
chemical changes. 

Structural stability can be provided by the waste form itself if 
it is a solid monolith, processing the waste to a stable form or 
placing the waste in a high integrity container that provides 
stability after disposal. 
approval of the Department. 
containers which serve to provide stability for Class B and C 
wastes must additionally be placed in a Departmentally approved 
concrete overpack, which are to be provided by the site operator. 

B. 

Such containers shall have prior 
Polyethylene high integrity 
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C. Void spaces within the waste and between the waste and its 
packaging shall be reduced to the extent practicable, but in no 
case shall less than eighty-five percent (85%) of the capacity of 
the containers be'filled for Class A Stable, Class B and Class c 
waste unless placed in a High Integrity Container or in a concrete 
overpack. The licensee may allow a variance from this condition 
in certain instances, but only after receiving a written 
justification from the waste generator prior to receiving the 
waste shipment. Variance justifications and approvals shall be 
maintained for review by the Department. 

4 0 .  Except as specified in the waste classification table of Condition 31 
of this license, the licensee shall not receive waste containing any 
transuranic radionuclides. Radioactive waste containing transuranic 
radionuclideg specified in Condition 31 are acceptable provided that 
the' transuranic radionuclides are evenly distributed within a 
homogeneous waste form and are incidental to the total radioactivity. 
This license does not authorize the receipt of disposal of components 
or equipment primarily contaminated with transuranic radionuclides. 
on vehicles, equipment, or components, with contamination limits in 
excess of those specified in Condition 55 in.a controlled environment. 

4 1 .  Household or industrial smoke or gas detectors containing 
Americium-241 foils which may exceed the transuranic radionuclide 
limit specified in Condition 31 of this license may be accepted for 
disposal'provided the entire detector is received for disposal. 

4 2 .  The licerisee'shall not receive or dispose of sealed sources or 
special form radioactive materials containing more than 5 curies of 
radioactive material with half-lives greater than 5 years except in 
a container which provides long term containment. Such containers are 
subject to approal by the Department. 
which have similar characteristics of special form radioactive 
materials are subject to Department review for  disposal container 
requirements, 

- .  43 The licensee shall not receive toluene, xylene, dioxane, scintillation 
liquids which exhibit hazardous properties or other organic liquids 
or solids with similar chemical properties or containers which have at 
any time contained any of the liquids mentioned above, However, after 
complete incineration, the ash and/or residue from these wastes are 
acceptable not withstanding the requirements of Condition 45 of this 
license, unless otherwise authorized by the Department. 

Irradiated metal components 

. 
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- 4 4 .  

45.  

- 4 6 .  

4 7 .  

Unless otherwise authprized by the Department the licensee shall not 
receive any radioactive waste containing Radium except for: 

a. Radium contained'in solid homogeneous waste forms in which the 
Radium activity is incidental to the total activity and the 
concentration of Radium has not been technologically enhanced or, 

b. Radium contained in the following devices: self-luminous dials, 
hands of dials, timepieces, compasses, and electron tubes provided 
that the entire device is received and buried, or 

c. Radium contained in biological research waste. 

The licensee shall not receive radioactive waste in the forms of 
incinerator dsh or powder which may be dispersable unless solidified 
with a media specified in Condition 33 of this license, or packaged to 
prevent dispersion as specifically approved by the Department. In - 
lieu of solidification, these waste forms may be received in high 
integrity containers approved by the Department, provided'the waste is 
stabilized with a binding matrix. 

The licensee shall not receive waste containing chelating agents with 
concentrations greater than 8 percent by weight. Radioactive waste 
containing chelating agents within the range of 0.1 to 8 percent by 
weight shall not be accepted by the licensee unless stabilized by 
solidification with a media specified in Condition 33 of this license. 
The concentration limits apply to wastes prior to solidification; 
dilution'by solidification media is not allowable. Wastes containing 
chelating agents shall be segregated from Class B and C wastes by at 
least ten ( X O )  feet in the all directions ip the burial trench. Use 
of a Departmental approved concrete overpack constitutes adequate 
separation. 

The licensee may only receive gaseous radioactive materials of 
Krypton 85 and Xenon 133 for burial provided they meet the following 
criteria : 

a. Burial containers must be U . S .  Department of Transportation 
specification cylinders or U . S . .  Nuclear Regulatory Commission 
approved sealed sources. 

Internal pressure of-containers may not exceed 1.5 atmospheres. b. 

c.- Total activity of containers shall not exceed 100 curies each. 
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48. A. Unless otherwise.authorized, the licensee shall not receive for 
storage nor disposal any mixed low-level radioactive waste 
defined as waste that satisfies the definition of low-level 
radioactive waste' specified in the Low-Level Radioactive Waste 
Policy Amendments Act of 1985 (P .L.  99-240), and contains waste 
that either (1) is listed as hazardous waste in Subpart D, 40 
CFR 261, or (2) causes the waste to exhibit any of the hazardous 
waste characteristics indentified in Subpart C, 40 CFR.Part 261. 

B. The licensee may however receive waste that has been treated by 
acceptable methods to render it nonhazardous and therefore nct 
subject to the jurisdiction of the Resource Conservation and 
Recovery Act (RCRA). Waste which may contain discrete quantities . 
of hazardous or toxic materials may be evalu?ted for disposal by 
the licensee and such evaluations provided to the Department for 

' consideration of approval. 

.9- The licensee shall not receive radioactive waste that is readily 
capable of detonation or of explosive decomposition or reaction at 
normal pressures and temperature, or of explosive or exothermic 
reaction with water. 

5 0 .  The licensee-shall not receive radioactive waste which contains or is 
capable of generating quantities of toxic gases, vapors, or fumes 
harmful to persons transporting, handling or disposing of the waste. 
This does not apply to radioactive-gaseous waste packaged in 
accordance with Condition 47 of this license. 

or flammable solids. These materials contained in wastes shall be 
treated, prepared and packaged to be nonflammable and the final 
waste form rendered nonpyrophoric and nonflammable prior to 
transportation and receipt'. 

- 
51. .The licensee shall not receive or dispose of any pyrophoric material 

52. The licensee shall not receive or bury oil or petroleum based 
. materials in any physical form. However, this does not prohibit the 

receipt and disposal of waste containing incidental or trace amounts 
of oil or petroleum based materials which have been absorbed, provided 

+ that the amount of absorbed oil and.petroleum based materials does not 
exceed one percent (1%) by waste volume in a container. 

. 
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~ 53. The licensee shall not receive radiaoctive waste containing hazardous 
biological, pathogenic, or infectious material unless treated to 
reduce to maximum extent practicable the potential hazard from the 
materials. In addition, radioactive waste containing biological, 
pathogenic, or infectious material shall be doubly packaged in new or 
properly recertified 17-H DOT specification containers or equivalent 
as follows: 

a. First, the inner container having a capacity of 55-gallon or less 
shall have a water tight liner at least 4 mils thick hermetically 
sealed after filling. 

The biological material shall be throughly layered in the inner 
container in a ratio of thirty (30) parts biological material to 

‘ at least one (1) part slaked lime and ten (10) parts absorbent, 
which shall be agricultural grade 4 vermiculite or medium grade 
diatomaceous earth, by volume, The addition of formaldehyde is 
strictly prohibited. 

b. 

c. The closure on the inner container shall be made with a 16-lug 
closing tool or standard lid with securely attached ring and bolt. 
Lever locks are not acceptable. 

d. The outer container, 55-gallon capacity for a 30-gallon inner 
container, or 83-gallon capacity for a 55-gallon inner container, 
shall be filled initially with.at least 4 inches of absorbent 
mateial, specified in b., the inner container in an upright 
position, and the remaining volume filled with the absorbent 
material; then securely closed and properly sealed. 

e. Containers of small capacity may be used provided that the volume 
of the outer container is at least 1.5 times the volume of the 
inner container. 

54. 
I 

Contamination Limit Conditions 

For receipt at the Barnwell Site, all shipments shall comply with 
contamination control limits as prescribed in U.S. ‘Department of 
Transportation Regulations, 49 CFR 173.443. 
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Enclosed radiaoctive material transport vehicles used solely for 
transporting radioactive materials and marked *@For Radioactive 
Material Use Only" and accessible surface of transport casks and 
trailers shall not be released from the site if contamination limits 
exceed the following: 

a. Fixed contamination of 10 mR/hr on contact with the interior 
surface or 2 mR/hr at 1 meter from the interior surface. 

b. .Removable contamination of 2200 dpm/lOO sq. cm. Beta-gamma or 220 
dpm/lOO sq: cm. Alpha. This applies to interior and exterior 
surfaces. 

Fixed contamination of 0.5 mR/hr on contact with any exterior c. 
; surf ace 

Internally contaminated (fixed or removable) shipping casks released 
from the site are subject to applicable shipping regualtions of the 
U.D.  Department of Transportation. The licensee shall also inform the 
recipient of such casks in advance of the contaminated nature of the 
cask. Records of such notidications shall be retained for review by 
the Department. 

. 

5 5 .  Vehicles used solely for transporting radioactive material and are not 
marked *Tor Radioactive Material Use Only" shall not be released from 
the site if the contamination limits exceed the following: 

a. 

b. Removalbe contamination of 2200 dpm/lOOsq. cm. Beta-gama, or 220 

Fixed contamination of 0.5 mR/hr at any accessible surface. 

dpm/lOOsq. cm. Alpha. 

56. Vehicles or items f o r  unrestricted use shall not be released from the 
site if the contamination limits exceed the following: 

a. Fixed contamination of 0.1 mR/hr at any accessible surface. 

b. Removable contamination of 220 dpm/lOOsq. cm. Beta-gamma, or 22 
dpm/lOOsq, cm. Alpha. 

The licensee shall perform sandblasting for decontamination purposes 
on' vehicles, equipment, or components, with contamination limits in 

57 .  

I excess of those specified in Condition 55 in a controlled environment. 
I . 
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58.  

5 9 .  

6 0 .  

- 61. 

62 . 

63. 

6 4 .  

The licensee shall not use its vehicle wash-down facility for any 
vehicles or equipment with removable contamination limits in excess of 
those specified in Condition 55 unless specifically approved by the 
Department . 

General Packauina Conditions 

All radioactive waste shall be packaged and loaded in accordance with 
applicable U.S. Department of Transportation Regulations, U . S .  Nuclear 
Regulatory Commission Regulations 10 CFR Part 71, the requirements of 
this license, and the disposal site criteria. 

Unless otherwise authorized, all radioactive waste shall be received 
and buried in closed containers. Containers which have been altered, 
and solidification or encapsulation media intended to serve as 
containers or container closures, are not acceptable. unless approved 
by the Department. Loose radioactive waste and solidification 
residuals within shipping casks are prohibited. 

The licensee shall not receive any package to be used as the final 
burial container that is corroded to the point of degradation or 
damaged. 
of such material and construction that there will be no significant 
chemical, galvanic, or other reaction among the packaging components, 
or between the packaging components and the package contents. 

Any package used as the final burial container shall be 

The licensee shall, to the extent practicable, repair or repackage any 
damaged package used as the final burial container if such packages 
are approved for acceptance by the Department. 

Prior to burial, the licensee shall, to the extent practicable, remove 
all liquids from waste packages found in excess of allowable limits if 
such packages are approved for acceptance by the Department. 

The licensee shall not receive shipments of radioactive materials 
unless appropriate lifting devices of sufficient length have been 
provided and securely attached to containers and palletized shipments 
within a cask. 

- .  
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65. The licensee is not a-uthorized to open any packages at its facility, 
except for the following: 

a. For purposes of repairing or repackaging damaged containers. 

b. For purposes of inspecting to insure compliance with this license. 

c. For purposes of returning outer shipping containers. 

d. For purposes of confirming package contents. 

Site Desian, Construction and Maintenance Conditions 

66. Construction of waste burial trenches shall be in accordance with CNSI 
Procedure S2d-AD-008, "Trench Constructiontt Class A waste trenches 
will be constructed in accordance with Drawing No. B-215-D-004, Itclass 
A Trench Construction Details.Ig Class B/C waste trenches will be - 
constructed in accordance with Drawing No. B-215-D-007, Vlass B/C 
Trench Construction Details.It 
specifications, or procedures must have approval from the Department 
before implementation: 

The licensee shall not begin construction of any trench prior to 
approval of the Department as to location, trench bottom elevation and 
intended use. 

Any changes to these drawings, 

6 7 .  

68. The licensee shall not initiate burial operations in newly excavated 
trenches'until the Department has inspected and approved the trenches. 
An initial inspection will be made by the Department upon completion 
of excavation of the trench, sumps, french drain inside the trench, 
drainage ditches adjacent to the trench and installation of sumps and 
standpipes. 
after the french drain and sumps have been filled. 
inspection will be made by the Department upon completion of 
construction. 
accordance with CNSI Procedure S20-AD-008, "Trench Construction.tt 

69. Construction of slit trenches shall be in accordance with CNSI Drawing 
No. B-215-D-0011, I's1i.t Trench ConsCruction Details." Trench backfill 
and completion shall be performed in accordance with CNSI Procedure 
S20-AD-008, Trench Construction. An initial inspection shall be made 
by the Department at the completion of excavation, and final 
inspection shall be made at the completion-of construction before 
burial begins. 

An intermediate inspection will be made by the Department 

Trench backfill and completion shall be performed in 

A final 
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- 7 0 .  

71. 

7 2 .  

73. 

74  . 

A. Backfilling shall, be performed for each trench design in 
accordance with CNSI Procedure S20-AD-008. Completed trenches 
shall at no time be used for stockpiling large volumes of earth 
not withstanding' provisions for a final gfading plan. 

B, The licensee shall design trench covers to minimize to the extent 
practicable water infiltration, to direct percolating or surface 
water away from the disposed waste,.and to resist degradation by 
surface geologic processes and biotic activity. 

Open trenches to include trenches under construction and partially 
filled trenches shall be protected to prevent runoff water from 
entering trenches. 
areas where water has accumulated. Burial of radioactive waste into 
trenches with unusual amounts of water shall immediately cease until 
the'origin of water has been determined and corrective action taken. 

The licensee shall use proper surface water management techniques on 
the site to insure that: 

Radioactive waste shall not be placed into trench . 

a. Erosion is minimized. 
b. Surface runoff is directed away from the trenches. 
c. 
d. 

All monitoring wells, sumps, disposal tubes, and protrusions into the 
trenches, shall be sufficiently capped or covered to prevent the 
introduction of extraneous material or infiltration of water. All 
well and sump pipes shall be protected from damage. 

The licensee shall, at least monthly, perform an inspection of 
completed trenches to ascertain any erosion, settling, cracking, 
subsidence, or loss of ground cover grasses and make corrections 
immediately, 
even if the repairs were performed as a routine maintenance function 
shall be made and incorporated into a permanent record and submitted 
with the stabilization plan for final site closure. 

Accumulation of standing water is minimized. 
Standing water in the immediate disposal area is prevented. 

Documentation of'the inspection findings and .all repairs 

. 
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75. The licensee shall initiate closure and stabilization measures as 
each trench is filled and covered. Interim or final grades shall be 
established and seeding of trench covers shall commence at no more 
than one year following final trench burial operations. Active waste 
disposal operations must not have an adverse effect on completed 
closure and stabilization measures. 

76. The licensee shall use any reasonable means, including but not limited 
to fencing and security personnel, to prevent unauthorized entry into 
the restricted area of the site. 

77. The boundaries and locations of each disposal trench shall be 
accurately located and mapped by means of a land survey.., Temporary 
trench boundary markers and trench identification markers shall be 
erected upon completion of backfill operations until permanent 
markers are installed. 

78. A series of markers, one at the end of each completed trench and on 
each corner, shall be installed upon completion of the seeding of 
trench covers. End monuments shall be constructed of granite. Trench 
corner markers shall be constructed in accordance with CNSI Drawing 
No. B-215-C-0010. The following information shall be inscribed on the 
end monument, and this information shall be report'ed to the Chief, 
Bureau of Radiological Health, S.C. Department of Health and 
Environmental Control, 2600 Bull Street, Columbia, S.C. 29201: 

a, Total activity of radioactive material in curies total amount of 
source material in pounds, and total amount of special nuclear 
material in grams in the trench. 

b. Date of completion of the burial operations; and 

c, Volume of waste in the trench. 

Burial ODeration Conditions 

79. Unless specifically authorized by the Department, the licensee shall 
not exhume previously buried waste. 
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8 0 .  

81. 

82. 

83. 

84.  

85. 

8 6 .  

87 . 
88. 

Wastes designated as'Class A,  unstable, pursuant to Condition 31 of 
this license, and solidification Class A waste which do not meet the 
stability requirements of Condition 33.B., must be segregated from 
other wastes by placing in a separate disposal trench or by other 
methods specifically approved by the Department which will minimize 
trench subsidence and achieve long-term stability to eliminate ongoing 
active site maintenance. 

Wastes designated as Class C pursuant to Condition 31 of this license, 
shall be disposed of so that the top of the waste is a minimum of 5 
meters below the top surface of the cover or shall be disposed of with 
intruder barriers that are designed to protect against an inadvertent 
intrusion for at least 500 years. Such intruder barrier designs must 
be specifically approved by the Department. 

The licensee shall handle and emplace packages of radioactive waste in 
disposal trenches in such a manner that maintains pa'ckaging integrity 
during handling, emplacing, and subsequent backfilling. Waste 
packages deposited in trenches shall be protected from any adverse 
operations which may cause damage to them. 

The licensee shall emplace radioactive waste packages in such a manner 
to minimize voids between packages and permits voi'ds between packages 
to be filled with earth to reduce future trench subsidence. 

Licensee personnel shall wear appropriate protective clothing, 
apparatus, and gloves at all times while handling or disposing of 
radioactive waste. 

The licensee shail be a IIRegistered User" of all licensed casks 
delivered to the site containing radioactive waste f o r  disposal. 

At least one health physics technician shall be present during all 
waste handling, offloading and disposal operations. 

The licensee shall maintain radiation levels at the edge of open 
trenches at or below 100mR/hr. 

Uncovered waste shall not extend more than 100 ft. beyond the back- 
filled portion of the trench. 
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8 9 .  

9 0 .  

- 91. 

- 92. 

93. 

94. 

95. 

The licensee shall bury containers of Krypton 85 and Xenon 133 gaseous 
radioactive materials in upright positions in the trench with a 
minimum spacing of ten (10)ft. between gas containers. 

Unless specifically authorized, the licensee shall not store any 
package containing radioactive waste for a period greater than six 
months from the date of receipt of the package prior to burial. 
Radioactive waste shall not be stored in the trench area or an open 
environment for a period greater than ten (10) days from receipt, and 
shall be protected from damage and inclement weather conditions. 

Deleted 

Environmental Surveillance Conditions 

The licensee shall conduct an on-site monitoring and environmental 
monitoring program capable of detecting the potential contribution of 
radioactive material and hazardous constituents from the site to the 
environment. The monitoring program shall be performed in accordance 
with C N S I  Procedures - Barnwell Site. 
Should any samples taken from the monitoring wells, or air samples 
reveal increases in the concentration of radioactive material which 
were determined prior to commencement of the burial operations, the 
licensee shall perform further surveys to determine whether or not the 
increase is due to the land burial'operations. 
notify the Chief, Bureau of Radiological Health, S.C. Department of 
Health and Environmental Control, within 48 hours of any such 
increases. 

The licensee shall 

The licensee shall submit results of all scheduled environmental 
sampling and analysis to the Department quarterly. 

Monitoring wells in clusters will be placed outside the trenches but 
in the trench area. 
consultation. The initial well of a cluster will be core drilled to 
the water table and a representative sample of the core shall be 
submitted to the Department. The depth and number'of additional wells 
in the cluster are to be determined by the geotehnical observations in 
the initial core. All wells shall be grouted, sealed and capped. 

Specific locations shall be determined through 
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Site Closure & Stabilization Conditions 

A s  radioactive material buried may not be transferred by abandonment 
or otherwise, unless specifically authorized by the Department, the 
expiration date of this license applies only to the above ground 
activities and to authority to bury radioactive material wastes at the 
site specified in Condition 9. The license continues in effect and 
the responsibility and authority for possession of buried radioactive 
material wastes continues until the Department finds that the plan 
established for preparation of the Barnwell Site for transfer to 
another person has been satisfactorily implemented in a manner to 
reasonably assure protection of the public health and safety and the 
Department takes action to terminate the licensee's responsibility' and 
authority under this license. All requirements for environmental 
moflitoring, site inspection, maintenance and site security continue 
whether wastes are being buried or not. 

The licensee shall develop a site closure and stabilization plan that 
addresses, as a minimum, the following performance objectives: 

a, 

b. 

C .  

d. 

e. 

Bury all waste in accordance with the requirements of the license. 

Dismantle, decontaminate, as required, and dispose of all 
structures, equipment, and materials that are not to be 
transferred to the site custodian. 

Document the arrangements and the status of the arrangements for 
orderly transfer of site control and for long term care by the 
government custodian. Also document the agreement, if any, of 
state or federal governments to participate in, or accomplish, any 
performance objective, 
the availability of funds to complete the site closure and 
stabilization plan must be made. 

Direct gamma radiation from buried wastes should be essentially 
background. 

Demonstrate by measurement and/or model during'operations and 
after site closure that concentrations of radioactive material 
which may be released to the general environment in ground water, 
surface water, air, soil, plants, or animals will not result in 
an annual dose exceeding an equivalent of 25 millirems to the 
whole body, 75 millirems to the thyroid, and 25 millirems to any 
other organ of any member of the public. 

Specific funding arrangements to assure 
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f. Render the site suitable for surface activities during custodial 
care. Planned custodial care may be limited to activities such as 
vegetation control, minor maintenance, and environmental 
monitoring. However, use of the site surface for activities such 
as parking lots may be planned, Final conditions at the site must 
be acceptable to the government custodian and compatible with its 
plan for the site. 

9 .  

h. 

i. 

j- 

k. 

Demonstrate that all trench elevations are above water table 
levels taking into account the complete history of seasonable 
fluctuations. 

Eliminate the potential for erosion or loss of site or trench ' 

integrity due to factors such as groundwater, surface water, wind, 
' subsidence, and frost action. For example, an overall site 
surface water management system must be established for humid 
sites to drain rainwater and snowmelt away from the burial 
trenches. 
slumping or gullying. The surface must be stabilized with 
established short rooted grass, rock, riprap, or other measures. 
Trench caps must be stabilized to minimize erosion, settling, or 
slumping of caps, 

Demonstrate that trench markers are in place, stable, and keyed to 
benchmarks. 
permanently marked. 

All slopes must. be sufficiently gentle to prevent 

Identifying information must be clearly and 

Compile and transfer to the Department complete records of site 
maintenance and stabilization activities, trench elevation and 
locations, trench inventories, and monitoring data for use during 
custodial care for unexpected corrective measures and data 
interpretation. 

Establish a buffer zone surrounding the site sufficient to provide 
space to stabilize slopes, incorporate surface water management 
features, assure that future excavation on adjoining areas would 
not compromise trench or site integrity, and provide working space 
f o r  unexpected mitigating measures in the future. The buffer zone 
must also be transferred to the custodial agency. The buffer zone 
may generally be less than 300 feet but not less than 100 feet. 

B-82 



SOLTH C A R O U S A  DEPARTMLYT OF H U L T H  AYD ESVIRONMLXTAL COSTROL 
Itrdioartfvt .'c¶ateri.l Lirtnw 

Supplrrncntaq Sheet 
tictrue .Uurnbet 097 

9 8 .  

1. Provide a secure-passive site security system (e.g., a fence) that 

m. Stabilize the site in a manner to minimize environmental 

requires minimum maintenance. 

monitoring requirements for the long-term custodial phase and 
develop a monitoring program based on the stabilization plan. 

Investigate the causes of any statistical increases in environmen- 
tal samples which have occurred during operation and 
stabilization. In particular, any evidence of unusual or 
unexpected.rates or levels of radionuclide or hazardous 
constituent migration in or with the groundwater must be analyzed 
and corrective measures implemented. 

- n. 
. 

0 .  EliminatE? the need for active water management measures, such as 
sump or trench pumping and treatment of the water to assure that 
wastes are not leached by standing water in the trenches. 

p. Evaluate present and zoned activities on adjoining areas to 
determine their impact on the long-term performances of the site 
and take reasonable.action to minimize the effects. 

A preliminary plan for preparation of the site f o r  transfer to another 
person who would only passively hold the site shall be submitted for 
review. 
license and shall include demonstration that funds are being set aside 
or other measures being taken are adequate to finance the site closure 
plan. 
environmental impacts, data needs, personnel needs, material and 
equipment needs, planned documentation and quality assurance, and 
detailed plan for trehch locations and elevations, expected 
capacities, planned surface contours, and buffer zones. 

The plan shall be consistent with Condition 97 of this 

The plan shall also include preliminary estimates of costs, 

99. A reassessment of current operating practices shall be submitted. 
reassessment shall consider the objectives of the site plan specified 
in Condition 98 and any changes in operation at the site which would 
enchance implementation of the plan.. 

100. The licensee shall submit an updated plan and operational assessment 
every five (5) years for review. 

The 

. 
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101 * One (1) year prior to the anticipated transfer of the site and buried 
radioactive materials to another person (including an agency of the 
U.S. Government) the licensee shall submit a final version of the 
site preparation.plan including a schedule for implementation of all 
remaining elements prior to transfer, and a description of the 
mechanics of orderly transfer in coordination with the transferee. 

For The .6urh Carolina Department 
of Health .+nd Enrironmencd Control 

BY: 
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Amendment No. 13 

Pursuant to Nevada Revised Statute 4 5 9 . M  and State of Nevada Regulation for Radiation Control and in reliance on 
statements and representations heretofore made by the licensee designated below, a license it hereby issued authorizing such 
licensee to transfer, receive, possess and use the radioactive material designated below; and to use such radioactive material for 
[he purpose($) and at the place(s) designated below. This license is subject to all applicable rules, regulations, and orders now 
or hereafter in effect and to any conditions specified below. 

LICENSEE 3. License number: 

4. Expiration date: 
1. Name: U.S. Ecology, Inc.  13-11-0043-02 

December 31. 1992 
5mAmendment No. 13 amends the l i c e n s e  i n  

its e n t i r e t y .  

6. Radioactive material: 
(Element and mass number) 

A. Any radioactive 
material excluding source 
rnaterial and special 
nuclear  material. 

B. Source rraterial. 

C. Special nuclear 
IM terial. 

D. Any radioactive 
material excluding special 
nuclear  miterial. 

7. Chemical and/or physicd form: 8. Maximum quantity licensee may POS- 
sess at any one time: 

A, Drypackagedradio- 
active waste except as 
authorized i n  t h i s  license. 

A, 60,000 curies. 

B. Dry packaged radioactive B. 36,000 kilogramS 
waste except as authorized 
i n  this license. 

C, Dry packaged radioactive C. 200 grams of Uranim 233, 
waste except as authorized i n  350 grams of Uranim 235, 200 
t h i s  l i c e n s e ,  grams of Plutoniun, or any 

c a n b i n a t i o n  of these as long 
as the  following formla is 
no t  exceeded: 

D. Any. 

gms I)-233+4ms U-235-cgmS Pu 
200 350 200 

Plutonian my not be received 
in concentrations exceeding 
those indicated i n  Wle 1 of 
N X  453.827 

D. 0.1 curie. 

B-85 
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CONDITIONS 

9. Authorized use: 

A. ,  B. and C, 

Radioactive waste may be received, transferred, stored, repackaged and 
disposed of by shallow land burial. 
quantity of radioactive material indicated in Item 8.A,  E, and C 
applies only to above ground activities. 

The maximum radioactivity or 

D. Calibration or  check sources. 

10. The authorized place of disposal is the State-owned radioactive 
waste disposal area located in Nye County, Nevada, and only 
within the boundries as described below: 

NW 1/4 NE 1/4: NE 1/4 NW 1/4 of Section 35, 

Township 13 South, Range 47 East, 

Mount Diablo Baseline and Meridian 

11, Reference to the "Division" in this license shall mean the Nevada 
Division of Health. 

12. 

13. 

The licensee shall notify the Division in writing within 30 days 
of the appointment of a new Facility Manager, Facility Assistant 
Manager, and Corporate or Facility Radiological Control and 
Safety Officer, desMibing how the appointee meets or exceeds the 
minimum qualifications specified in the Facility Standards 
Manual. 

Upon receipt of a shipment of radioactive waste the licensee 
shall send to the Division by telefax, a copy of the first page 
of the manifest, and in the case of a broker's shipment shall 
also send the Manifest Index and Regional Compact Tabulation. 
Starting in April of 1990 a new type of monthly facility receipt 
and burial activities report shall be submitted no later than the 
lSth day of the following month to the LLW Project Manager. The 
report shall include as a minimum the following information for 
each shipment: 

DIIC - 

FOR THE NEVADA STATE HEALTH DIVISION 

.--- 

B-86 
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RADIOACTIVE MATERIAL LICENSE 
SU??LEMENfARY SHEET 

Licerue Number .......................... 13-1 1-00h3-02 

CONDITIONS 

13. 

a. 

b. 

C .  

d,  

e. 

f .  

g -  

14. 

15. 

(continued) 

Name and address of the generator(s1; broker (if any); and 
shipper: 

Radionuclides and activity of each radionuclide in millicuries 
(total and by generator f ; 

Grams of special nuclear material (total and by generator); 

Mass (in kilograms) of source material received (total and by 
generator 1 ;  

Class totals of volume and activity of Class A,  B, and C waste 
entrenched (total and by generator); and to the extent practicable; 

Type and physical form of the waste, and 

Chemical forms of the waste and stabilization, solidification or 
sorption agent. 

GENERAL PACKAGING CONDITIONS 

All radioactive waste shall be packaged, loaded, received and 
transported in accordance with all applicable U.S. Department 
of Transportation Regulations and Chapter 459 of NAC. 

Unless specifically authorized by the Division, all radioactive 
waste shall be received and buried in closed containers. Card- 
board corrugated paper and fiberboard are prohibited burial con- 
tainers. Unless specifically authorized by the Division, radic- 
active waste in wooden outer containers shall not be received for 
disposal . 

Dale .._._____..______.___________.____.__ --.- 

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

FOR THE NEVADA STATE HEALTH DII'ISlOS 

By-. -- 
--- 

--I--- 
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RADIOACTIVE MATERIAL LICENSE 
SUWLLMENTARY SHEFT 

License Number.-~~~.l.l=.2Q~3- 

CONDITIONS (Continued) 

16. All metal containers shall be secured by an intact heavy duty 
closure device when presented for disposal. Closure devices of 
open-head drums having 55-gallons or greater capacity shall be 
secured by bolts having 5/8 inch or larger diameters. DOT 7A 
Type A containers shall be tested by the generator or shall meet 
the use restrictions contained in "DOT 7A Type A Certification 
Document," M L M  3245. Appendix A lists examples of those con- 
tainers and restrictions. 

17. Radioactive waste shall be packaged in such a manner that waste 
containers received at the facility do not show: 

a. Significant deformation, 

b. Loss or dispersal of contents, 

c. An increase in the external radiation levels as recorded on 
the manifest, within instrumental tolerances, or 

d. Degradation due to rust or other chemical action which 
results in a loss of container integrity. 

18. Void spaces within the radioactive waste and between the waste 
and its package shall be reduced to the maximum extent prac- 
ticable. Unless specifically approved by the Division, void 
spaces in Class A stable, Class B and Class C waste packages 
shall be less than 15 percent of total volume of the disposal 
package. This requirement does not apply to high integrity 
containers approved by the Division for use as disposal packages. 

19. Waste shall not contain, or be capable of generating, toxic 
gases, vapors, or fumes during transportation, handling or dispo- 
sal. 

20. No pyrophoric, hazardous, or chemically explosive material or 
materials which could react violently with water or moisture or 
when subject to agitation shall be accepted for disposal. 
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NEVADA STATE HEALTH DIVISION. 

RADIOACTIVE MATERIAL LICENSE 
SUPPLEMENTARY SHEET 

CONDITIONS (Continued) 

21. Liquid wastes tha, have not been treated by either stabilization, 
solidification, or sorption cannot be received by the licensee. 

22. The licensee shall not accept radioactive waste unless each waste 
package has been: 

a. Classified in accordance with Appendix B of this license and 
"Low-Level Waste Licensing Branch Technical Position on 
Radioactive Waste Classification," issued May 1983 by the 
U . S .  Nuclear Regulatory Commission. 

b. Marked as either Class A stable, Class A unstable, Class B or 
Class C, as defined in Appendix B of this license and 'Low- 
Level Waste Licensing Branch Technical Position on Radio- 
active Waste Classification," issued May, 1983 by the U.S. 
Nuclear Regulatory Commission; and 

c. Stabilized, when required by this license, in accordance with 
criteria contained in "Technical Position on Waste Forms,' 
issued May, 1983 by the U . S .  Nuclear Regulatory Commission 
using only those stabilization media approved by the Division 
and listed in Appendix D to this license, or High Integrity 
Containers approved by the Division. Stability may also be 
achieved using engineered barriers in the disposal unit. 
Specific approval of the Division is required prior to 
construction of any engineered barrier. 

23. The classification marking required by Condition 22 is in addi -  
tion to any marking or labeling required by U.S. NRC or U.S.  DOT 
and shall consist of lettering 1/2 inch high or greater in a 
durable contrasting color to the background surrounding the let- 
tering. The classification marking shall be visible on the same 
side as the radioactive marking or label and in close proximity 
(within six inches). Waste packages marked "Radioactive", 
"Limited Quantity" or "Radioactive LSA" need only one classifica- 
tion marking whereas waste packages labeled White I, Yellow I1 Of 
Yellow 111 shall have classification markings in close proximity 
(within six inches) to each label. 

. ---- 
B-89 
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NEVADA STATE. HEALTH DIVISION. 

RADIOACTIVE MATERIAL LICENSE 
SUWLEMENTARY SHEET 

License Number ...!. 3,!.!..~0~.~- 

CONDITIONS (Continued) 

SPECIFIC WASTE FORM REQUIREMENTS 

2 4 ,  L i q u i d s  s h a l l  be rendered noncorrosive (45 pH 511) p r i o r  t o  
t rea tment .  Acceptable t reatments  are s t a b i l i z a t i o n ,  s o l i d i f i c a -  
t i o n ,  or s o r p t i o n ,  depending on  waste c l a s s .  Wet s l u d g e s  or  
s lur r ies ,  s u c h  as evaporator  bottoms, s h a l l  be noncorrosive and 
s h a l l  be t r e a t e d  by s t a b i l i z a t i o n  or s o l i d i f i c a t i o n .  Ion 
exchange media s h a l l  not  be t r e a t e d  by so rp t ion ,  

25 .  Liquids  t r e a t e d  by s t a b i l i z a t i o n  s h a l l  be processed i n  accordance 
w i t h  a process  c o n t r o l  program using an approved s t a b i l i z a t i o n  
medium (see Appendix D.) 
t i f i e d  by t h e  generator  as containing no  de t ec t ab le  f ree-s tanding 
l i q u i d  and s h a l l  meet t he  s t a b i l i t y  requirements of Condition 2 2 .  
N o  d e t e c t a b l e  free s tanding l i q u i d  is de f ined  i n  t h i s  condi t ion 
t o  be a s  l i t t l e  f r e e  s tanding and  noncorrosive l i q u i d  a s  i s  
reasonably  achievable ,  b u t  i n  no case  s h a l l  t h e  l i q u i d  exceed one 
p e r c e n t  of t h e  volume of the  waste when t h e  waste is i n  a dispo- 
s a l  con ta ine r  des igned  t o  ensure s t a b i l i t y ,  or 0 .5  percent of t h e  
volume of waste processed t o  a s t a b l e  form, 

The r e s u l t i n g  waste form s h a l l  be ce r -  

26,  Liqu ids  t r e a t e d  by s o l i d i f i c a t i o n  s h a l l  be processed i n  accord- 
ance w i t h  a process  con t ro l  program us ing  a n  approved s o l i d i f i c a -  
t i o n  medium (see Appendix C ) .  
c e r t i f i e d  by t h e  generator  a s  conta in ing  no de tec t ab le  f ree-  
s t a n d i n g  l i q u i d .  No d e t e c t a b l e  f r e e  s t and ing  l i q u i d  is  defined 
i n  t h i s  condi t ion  t o  be as l i t t l e  l i q u i d  a s  is reasonably 
ach ievab le  b u t  i n  no case  s h a l l  i t  exceed more than 0 . 5  percent 
(by volume) of l i q u i d  per  container .  

The r e s u l t i n g  waste form s h a l l  be 

27. Liquids  t r e a t e d  by so rp t ion  may be r ece ived  provided tha t :  

a .  A metal ou te r  d i sposa l  conta iner  is used w h i c h  meets DOT 7A 
performance s p e c i f i c a t i o n s  and heavy duty c losure  devices as 
required by Condition 16 .  
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NEVADA STATE HEALTH DIVISION. 

RADIOACTIVE MATERIAL LICENSE 
SUPPLEMENTARY SHE= 

License Number .......................... 1 3-1 1-006 3-02 

CONDITIONS 

2 7 ,  ( C o n t i n u e d )  

b. 

C. 

d.  

e. 

f .  

The  metal c o n t a i n e r  is l i n e d  w i t h  a minimum of 4 m i l  p l a s t i c  
l i n e r ,  e x c e p t  as n o t e d  i n  Append ix  E, 

The amount  of s o r b e n t  u s e d  i s  e n o u g h  t o  sorb a t  l e a s t  twice 
t h e  volume of l i q u i d  i n  t h e  c o n t a i n e r .  

O n l y  s o r b e n t s  approved by t h e  D i v i s i o n  s h a l l  be u s e d  ( s e e  
A p p e n d i x  E). 

The  r e s u l t i n g  waste f o r m  s h a l l  be c e r t i f i e d  by t h e  g e n e r a t o r  
as c o n t a i n i n g  no  detectable free s t a n d i n g  l i q u i d .  

A q u a l i t y  c o n t r o l  p r o g r a m  i s  u s e d  w h i c h  v e r i f i e s  t h a t  t h e  
a b o v e  c o n d i t i o n s  are m e t .  

28.  Waste c o n t a i n i n g  b io logica l  ( e x c l u d i n g  a n i m a l  carcasses) pa tho -  
g e n i c ,  o r  i n f e c t i o u s  material, or e q u i p m e n t  (e.9. s y r i n g e s ,  
t e s t  t u b e s ,  c a p i l l a r y  t u b e s )  u s e d  t o  h a n d l e  s u c h  material, 
s h a l l  be t r e a t e d  t o  r e d u c e ,  t o  t h e  maximum e x t e n t  p r a c t i c a b l e ,  
t h e  p o t e n t i a l  h a z a r d  from t h e  n o n - r a d i o l o g i c  mater ia l s .  The 
i n n e r  waste c o n t a i n e r  s h a l l  be a metal c o n t a i n e r  m e e t i n g  ei ther 
DOT 7A p e r f o r m a n c e  s p e c i f i c a t i o n s  (see C o n d i t i o n  161  or manufac- 
t u r e d  t o  DOT 17H s p e c i f i c a t i o n s  a n d  s h a l l  be l i n e d  w i t h  a minimum 
of 4 m i l  p l a s t i c  l i n e r  w h i c h  s h a l l  &e sealed. The i n n e r  waste 
c o n t a i n e r  s h a l l  be p l a c e d  i n  a n  o u t e r  metal c o n t a i n e r  m e e t i n g  DOT 
7 A  p e r f o r m a n c e  s p e c i f i c a t i o n s  w i t h  a h e a v y  d u t y  c l o s u r e  d e v i c e  
(see C o n d i t i o n  1 6 )  a n d  s h a l l  h a v e  a c a p a c i t y  a t  l e a s t  40 p e r c e n t  
g r e a t e r  t h a n  t h e  i n n e r  c o n t a i n e r .  The  void be tween i n n e r  con- 
t a i n e r  a n d  o u t e r  c o n t a i n e r  s h a l l  be c o m p l e t e l y  f i l l e 6  by approved  
s o r b e n t  m a t e r i a l  a n d  t h e  o u t e r  c o n t a i n e r  mus t  be s e a l e d .  Only 
s o r b e n t s  a p p r o v e d  by t h e  D i v i s i o n  s h a l l  be allowed. (See appen- 
d i x  E). 

Doic ... .............................................. 

*-.*‘.*.- ..,, 
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RADIOACTIVE MATERIAL LICENSE 
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CONDITIONS (Continued) 

29. Animal carcasses containing, or contained in, radioactive 
materials shall be packaged with the following requirements: 
the biological material shall be layered with absorbent and lime 
placed in a metal container meeting either DOT 7A performance 
specifications or manufactured to DOT 17H specifications, having 
a heavy duty closure device (see Condition 16). The inner 
container shall be sealed and placed in a metal container meeting 
DOT 7A performance specification with a heavy duty closure 
device, having a capacity at least 40 percent greater than the 
inner container. The void between the inner container and the 
outer container shall be completely filled by approved sorbent 
material and the outer container must be sealed. Only sorbents 
approved by the Division shall be used. (See Appendix E). 

30. Waste in gaseous form must be packaged at a pressure that does 
not exceed 1.5 atmospheres at 2OOC. Total activity shall not 
exceed 100 curies per container. 
contained within U.S. DOT specification cylinders. Specific 
approval of the Division is required if the gaseous waste is 
Class B or C. 

Class A gaseous waste shall be 

31. Radium waste must be in the form of sealed sources and packaged 
in a 2R container, or equivalent. If the 2R container is placed 
in another container it must be imobilized in the center of the 
second container with concrete. 

32. Radioactive consumer products, the use and disposal of which is 
exempt from licensing control, may be received without regard to 
concentration limits of Appendix B provided the entire unit is 
received and is packaged with sufficient sorbent material so as 
to preclude breakage and rupture of its contents. This condition 
allows the disposal of such consumer products as intact household 
or industrial smoke detector units containing americium-241 
foils, or other radioactive materials incorporated into self- 
luminous devices and electron tubes. 
the Division shall be used. (See Appendix E l .  

Only sorbents approved by 

By.,--.. 

B-92 
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CONDITIONS (Continued) 

33,  

34.  

35. 

36.  

37, 

38. 

Class A incinerator ash shall be solidified, granular or treated 
in such a manner as to be rendered nondispersible in a i r ,  exclu- 
sive of packaging. 

The licensee shall not accept for disposal any neutron source 
(lee., a radionuclide in combination with beryllium or other 
target) unless the generator has notified the licensee of the 
intent to ship such source to the licensee’s disposal facility. 
The notification shall consist of telephone notification to the 
FRC h SO prior to shipment. The notification shall indicate the 
isotope, activity, form of the source, a description of the 
packaging utilized and anticipated date of arrival. 

Waste liquids which have a pre-treatment concentration of oil in 
excess of ten percent by weight, shall be treated by either solid- 
ification or stabilization, Dilution by solidification or 
stabilization media shall not be allowed in determining waste 
composition, Oil means an organic liquid which is immiscible 
in water, the disposal of which is not regulated under RCRA or 
the state hazardous waste laws. 

RECEIPT, ACCEPTANCE AND INSPECTION CONDITIONS 

The licensee is exempt from the timely inspection requirements of 
NAC 459.358 ( 2 )  and (4) provided the requirements of the Facility 
Standards Manual and Conditions 37 and 38 of this license are 
met, 

Waste shipments shall not be accepted at the facility unless 
accompanied by a shipment manifest meeting the requirements of 
NAC 459.823. 

a, The licensee shall acknowledge receipt of the waste as soon 
as practicable, but no later than seven days following its 
acceptance for disposal by returning a signed copy of the 
manifest or documentation which refers specifically to the 
manifest by number, to the shipper. The shipper to be 
notified by the licensee is the one l a s t  possessing the waste 
and transferring it to the licensee. 

Date _ ..................._..................-...._ 
i *--..,.,... ..,, 
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RADIOACTIVE MATERIAL LICENSE 
SU??tEM&NTARY SHEET 

Prrc.lO.."..or..;Zf .-.. Paper 

CONDX TIONS 

38. (Continued] 

b. The licensee shall indicate on the returned copy of the ship- 
ment manifest, shipping papers, or equivalent documentation 
any discrepancy between noted waste descriptions listed on 
the manifest or papers and the waste materials received in 
the shipment. The licensee shall also notify the Division of 
any discrepancies within 24 hours after discovery of the 
discrepancies. 

c. The licensee shall notify the shipper and the Division when 
any shipment or part of a shipment has not arrived 30 days 
after the separate copy of the shipment manifest was received 
by the licensee. 

d. The licensee shall maintain copies of completed shipment 
manifests including annotations of discrepancies found in 
accordance with Condition 39b. 

DISPOSAL OPERATING CONDITIONS 

39. Unless specifically authorized by the Division, the licensee 
is not authorized to open any package containing radioactive 
material at the facility, except for the following: 

a. For purposes of repairing, repackaging or overpackaging 
leaking containers or containers damaged in transport in the 
event the material is to be disposed of or returned to the 
generator, if required for the protection of the health 
and safety of the employees or the environment: or 

Dare __.__..__I___...._-....---._--.-..---...- 

4 -- .*'. ,*- * .,, 

7-- 
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CONDITIONS 

39. ( C o n t i n u e  

License Num ber ... 13.s.ll.=O.ak3-02 

b. I n s p e c t i o n  i n  t h e  p r e s e n c e  of or a t  t h e  r e q u e s t  of t h e  
D i v i s i o n  fo r  c o m p l i a n c e  w i t h  s ta te  r e g u l a t i o n s ,  c o n d i t i o n s  of 
U.S. E c o l o g y ' s  o p e r a t i n g  l i c e n s e  a n d  t h e  free s t a n d i n g  l i q u i d  
r e q u i r e m e n t s  o f  L i c e n s e  113-11-0043-02. The  p a c k a g e  s h a l l  be 
sealed a f t e r  i n s p e c t i o n  so t h a t  i t  may be disposed of  i n  t h e  
d i sposa l  u n i t .  I f  t h e  p a c k a g e  i s  i n  n o n c o m p l i a n c e  w i t h  any  
appl icable  l i s t e d  requirements, t h e  g e n e r a t o r  s h a l l  be 
n o t i f i e d  a n d  c o r r e c t i v e  a c t i o n  t a k e n  t o  comply  w i t h  require- 
m e n t s  or t o  r e m a n i f e s t  t h e  p a c k a g e  for r e t u r n  t o  t h e  s h i p p e r .  

c ,  For p u r p o s e s  of r e t u r n i n g  outer s h i p p i n g  c o n t a i n e r s  (i.e. 

4 0 .  Waste c o n t a i n i n g  c h e l a t i n g  a g e n t s  i n  excess o f  o n e  p e r c e n t  by 
w e i g h t  m u s t  be s t a b i l i z e d .  The r e s u l t a n t  waste form s h a l l  be 
cer t i f ied  by t h e  g e n e r a t o r  as c o n t a i n i n g  n o  detectable free 
s t a n d i n g  l i q u i d .  The waste p a c k a g e  c o n t a i n i n g  t h e  c h e l a t e s  s h a l l  
be separated from o t h e r  waste p a c k a g e s  by a t  l e a s t  t e n  feet  of  
d i r t ,  u n l e s s  t h e  c o n t a i n e r  i s  a h i g h  i n t e g r i t y  c o n t a i n e r  approved  
by t h e  D i v i s i o n ,  Several p a c k a g e s  c o n t a i n i n g  c h e l a t e s  may be 
b u r i e d  t o g e t h e r  a n d  separated from o t h e r  waste, w i t h  s p e c i f i c  
approval  of t h e  D i v i s i o n .  

c a s k  s h i p m e n t s  1 . 

41.  A l l  d i sposa l  t r e n c h e s  or d i s p o s a l  u n i t s  s h a l l  be i n  a c o n t r o l l e d  
area s u r r o u n d e d  by a c h a i n  l i n k  f e n c e ,  e i g h t  feet h i g h ,  a n d  
topped w i t h  barbed wire. 

42. T r e n c h e s  c o n s t r u c t e d  i n  t h e  rad ioac t ive  waste disposal  area s h a l l  
n o t  exceed 50 f e e t  i n  d e p t h .  The l i c e n s e e  s h a l l  n o t i f y  t h e  
D i v i s i o n  a t  l e a s t  60 d a y s  pr ior  t o  c o n s t r u c t i o n  of a n y  d i s p o s a l  
t r e n c h  a n d  w i t h  t h a t  n o t i f i c a t i o n  s u p p l y  de t a i l ed  e n g i n e e r i n g  
p l a n s  for t h e  t r e n c h .  C o n s t r u c t i o n  of a new t r e n c h  r e q u i r e s  spe-  
c i f i c  approval of t h e  LLW P r o j e c t  Manager .  

43. The l i c e n s e e  s h a l l  c o n d u c t  c l o s u r e  a n d  s t a b i l i z a t i o n  o p e r a t i o n s  
in a c c o r d a n c e  w i t h  t h e  F a c i l i t y  C l o s u r e  a n d  S t a b i l i z a t i o n  P l a n  
dated December 21, 1989 a n d  i n  a c c o r d a n c e  w i t h  S e c t i o n  XVIII of 
t h e  lease b e t w e e n  U.S. Ecology,  I n c .  a n d  t h e  S t a t e  of Nevada. 
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CONDITIONS ( C o n t i n u e d )  

4 4 ,  A f t e r  t h e  e x c a v a t i o n  of each disposal  u n i t  h a s  b e e n  comple t ed  a n d  
p r ior  t o  commencement o f  a c t u a l  d i s p o s a l  o p e r a t i o n s  i n  t h a t  
t r e n c h ,  t h e  b o u n d a r i e s  of t h e  t r e n c h  s h a l l  be located by a n  e n g i n -  
e e r i n g  s u r v e y  r e f e r e n c e d  t o  benchmarks  or o ther  p e r m a n e n t  
f e a t u r e s  s u c h  t h a t  t h e  b o u n d a r i e s  c a n  be relocated by f u t u r e  e n g i -  
n e e r i n g  s u r v e y s .  The  t r e n c h  d i m e n s i o n s  s h a l l  t h e n  be d e p i c t e d  on 
a scale d r a w i n g  of t h e  disposal  s i t e  ( p l o t  p l a n )  showing  i t s  loca-  
t i o n  w i t h  r e s p e c t  t o  o t h e r  t r e n c h e s  a n d  o t h e r  p h y s i c a l  f e a t u r e s  of 
t h e  s i t e  s u c h  as b u i l d i n g s ,  f e n c e s ,  a n d  sampling w e l l s .  

i n  a disposa l  u n i t ,  t h e  l i c e n s e e  s h a l l  b a c k f i l l  t h e  waste com- 
p l e t e l y  so t h a t  there  is a minimum of e i g h t  feet  of ear th  between 
t h e  l a s t  l a y e r  of waste a n d  p r e s e n t  grade. 

45 .  S t a r t i n g  w i t h  T r e n c h  22, upon c o m p l e t i o n  of disposal o p e r a t i o n s  

4 6 .  W i t h i n  s i x  mon ths  of c o m p l e t i o n  of disposal  o p e r a t i o n s  i n  a dispo- 
sal u n i t ,  s u i t a b l e  monuments s h a l l  be i n s t a l l e d  o n  t h e  c e n t e r -  
l i n e  a t  o n e  or both e n d s  of t h e  d i sposa l  u n i t .  A c o r r o s i o n  a n d  
w e a t h e r  r e s i s t a n t  p l a t e  w i t h  t h e  f o l l o w i n g  i n f o r m a t i o n  c l e a r l y  
e n g r a v e d  or stamped i n t o  i t  s h a l l  be p e r m a n e n t l y  a f f i x e d  t o  each 
monument  : 

a. T h e  number a s s i g n e d  t o  t h e  dispoal u n i t .  

b. The  da te  of s ta r t  a n d  c o m p l e t i o n  of d isposa l  o p e r a t i o n s  i n  t h e  
d i sposa l  u n i t ,  

c .  T h e  t o t a l  a c t i v i t y  of r a d i o a c t i v e  m a t e r i a l s  i n  curies, t h e  t o t a l  
a m o u n t  of source materials i n  k i lograms;  a n d  t h e  t o t a l  amount  
o f  special  n u c l e a r  materials i n  grams. 

B-% 
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CONDITIONS 

46. (Continued) 

d. The total volume in cubic feet of waste disposed of in the 

e. The coordinates of the corners of the disposal unit. 

disposal unit. 

The information required by this condition, in addition to being 
referenced on the permanent monuments, shall be filed by written 
report to the Division of Health, Capitol Complex, Carson City, 
Nevada 89710, within thirty days after closure of a disposal 
unit. 

47. Unless placed into storage, all radioactive waste shall be 
disposed of by the licensee within three working days of receipt. 
Waste will be considered to be disposed of when it has been 
placed in its disposal location within the operational trench. 
Backfill will be placed subsequent to disposal in accordance with 
site procedure to minimize voids between containers and to 
achieve acceptable dose rates in the disposal unit and 
surrounding areas. 

Storage shall not exceed sixty days from the date of receipt of 
radioactive waste by licensee. 

ENVIRONMENTAL AND SURVEY CONDITIONS 

48. The licensee shall conduct an environmental monitor-ng program 
capable of detecting the potential contribution of radioactive 
material from the site to the environment. The program shall 
include collections o.f samples and analyses at frequencies spe- 
cified in the facility Standards Manual. In addition, the licen- 
see shall report any environmental monitoring results in excess 
of action levels specified in the Facility Standards Manual. 

Dart .............................................. 
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CONDITIONS (Continued) 

49.  The expiration date of this license applies only to the above- 
ground activities and to the authority to dispose of low-level 
radioactive wastes at the site specified in Condition 10. The 
license continues in effect and the responsibility and authority 
for possession of disposed of low-level radioactive wastes con- 
tinues until the Division finds that the plan established f o r  
preparation of the Bea tty Facility for transfer to another person 
or custodial agency has been satisfactorily implemented in a 
manner so as to reasonably assure protection of the public health 
and safety and the environment and the Division takes action to 
terminate the licensee's responsibility and authority under this 
license. All requirements for environmental monitoring, site 
inspection, maintenance and site security continue whether wastes 
are being disposed of or not. 

SO. By September 30, 1990, the license shall supply the Division with 
the results and analyses of all environmental monitoring con- 
ducted by or for the licensee since operations began, including 
appropriate statistical assessments of possible trends and 
discussion of any anamalous results and actions taken, if any. 

52. By January 1, 1991, the licensee shall supply the Division with a 
complete waste inventory in the site. The contents of each 
trench is to be listed by: radionuclide; for byproduct material 
and naturally occurring radioactive material such as radium, in 
millicuries of activity: for special nuclear material, in grams: 
for source material, in kilograms. Upon completion of the inven- 
tory, the licensee shall use the inventory in calculation of a 
source term for the site and as a new basis for performing a 
pathway of migration analyses. These two calculations shall be 
provided to the Division on or before June 30, 1991. 

B-98 
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CONDITIONS (Continued) 

52. Notwithstanding other requirements of this license or the 
lease, one year prior to the anticipated transfer of the 
licensee's facility and buried radioactive waste to another per- 
son (including an agency of the state or federal government), the 
licensee shall submit a final version of the facility closure 
plan, including a schedule for implementation of all remaining 
plan elements prior to transfer, and a description of the mechan- 
ics of orderly transfer in coordination with the transferee. 

53. Except as specifically provided by this license, the licensee 
shall possess and use radioactive material described in Items 6, 
7 and 8 of this license in accordance with statements, represen- 
tations, and procedures contained in the documents listed below. 
Chapter 459 of NAC shall govern the licensee's statements in 
applications or letters, unless the statements are more restric- 
tive than the regulations. Any changes to the documents listed 
below shall require Division approval in the form of an amendment 
to this license. 

a. Application dated December 8, 1989 

b. Facility Standards Manual dated August 1, 1989 

December 2 9 ,  1989 Date ........................,......................-. 

'"-..<*'." ..,, 

GEORGE E. REYNOLDS, M . 9 .  
ACTING STATE HUUrTfi OFFICER 
FOR THE NEVADA STATE HEALTH DIVISIOS 

J o b f a d e n  LOW Level Uaste Project Manag? ..I --.--- - ........ _L 

B-99 
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APPENDIX A 

EXAMPLES* OF CONTAINERS MEETING 7A PERFORMANCE SPECIFICATION 
AND H A V I N G  A HEAVY DUTY CLOSURE DEVICE 

6B S t e e l  D r u m  (30 ga l lon )  

6C S t e e l  Drum ( 5  and 1 0  g a l l o n )  

65 S t e e l  D r u m  (55 g a l l o n )  

42B A l u m i n u m  D r u m  ( 5 5  g a l l o n )  

17C Steel D r u m  ( 5  ga l lon )  

1 7 C  S t e e l  D r u m  (55 g a l l o n )  

1 7 E  S t e e l  D r u m  ( 5 5  g a l l o n )  

17H S t e e l  D r u m  ( 3 0  ga l lon )  

17H S t e e l  D r u m  ( 5 5  ga l lon )  w i t h  5/8"  bolt c losure  

7A S t e e l  Box (Argonne National Laboratory 's  S t ee l  B i n )  

7 A  Steel Box (BCL-5 Shipping Conta iner )  

7 A  S t e e l  Box (Type A S t e e l  Box) 

7A Steel  Drum (Fol lansbee Drums-MS 24347-2 )  

7 A  Steel D r u m  ( 4  g a l l o n )  

'These  are m e r e l y  examples of conta iners .  The waste generator  m u s t  
comply w i t h  a l l  DOT requirements p e r t i n e n t  t o  t h e  con ta ine r ' s  se lec-  
tion, use, handl ing  and t r anspor t a t ion .  
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APPENDIX B 
WASTE CLASSIFICATION TABLE 

RADIONUCLIDES 

T a b l e  1 ( L o n g - L i v e d )  

C-14 
C-14 i n  a c t i v a t e d  meta  
Ni-59 i n  a c t i v a t e d  meta 
Nb-94 i n  a c t iva t ed  metal 
Tc-99 
1-129 

A l p h a - e m i t t i n g  T r a n s u r a n i c s  
w i t h  h a l f - l i f e  g r e a t e r  t h a n  
5 y e a r s  

Pu-241 
Cm-242 

T a b l e  2 (Short L i v e d )  

T o t a l  of a l l  r a d i o n u c l i d e s  
w i t h  h a l f - l i f e  less than 
5 y e a r s  

Ii-3 

Co-60 
Ni-63 
Ni-63 in a c t i v a t e d  metal 
Sr-90 
CS-137 

Class A C l a s s  B Class C 

CONCENTRATION LIMITS I N  CURIES/CUBIC METER 

0.8  
8 

22  
0.02 
0 . 3  
0.008 

CONCENTRATION LIMIT 

1 0  

350 
2000 

NAN - 

8 
80 

220 
0 .2  
3 
0.08 

c URI ES /GRAI 

1 0 0  

3500 
20000 

CONCENTRATION LIMITS I N  CURIES/CUBIC METER 

700 - - 

40 

700 
3.5 
35 

0.04 
1 

- 
70 
700 
150 

44 

- 
700 

7000 
7000 
4600 

NOTE: Wastes w i t h  c o n c e n t r a t i o n s  exceeding Class  C are n o t  
acceptable  for b u r i a l .  



p a d . !  ..... of ....?. 3 _... Pag 

NEVADA STATE HEALTH DIVISION. 

RADIOACTIVE MATERIAL LICENSE 
SUllLEMENTARY SHEET 

13-1 1-001 License Number .........._....._...._.. 
APPENDIX B (cont) 

Unless specifically restricted elsewhere in the license, the con- 
centration of a radionuclide or radionuclide mixture may be 
averaged over the volume (or mass) of the waste and, if used, the 
solidification agent or matrix. The concentration of radionucii- 
des in filters encapsulated with a solidification agent or matrix 
can be averaged over the volume of the solidified mass. 
guidance is provided in "Low Level Waste Licensing Branch 
Technical Position on Radioactive Waste Classification," May 1983, 
or successor documents issued by the U.S.  Nuclear Regulatory 
Commission. 

Further 

The waste is Class A if none of the listed radionuclides is pre- 
sent. Waste packaged in accordance with Condition 32 of this 
license shall be Class A unstable. 

There are no upper limits in Class 3 f o r  the first three naclides 
listed in Table 2, as transportation and safety requirements 
involving radiation levels and internal heat generation will 
effectively limit the concentrations. 

There are no Class B values for radionuclides listed in Table 1; 
their presence classifies the waste as either Class A or Class C 
according to their concentrations. 

The waste class for mixtures of the listed radionuclides is 
determined by deriving for each radionuclide the ratio between its 
concentration in the mixture and its concentration limit in the 
table of this license adding the resulting ratio values for each 
radionuclide group. All limits used in the concentrations must 
be for the same waste class. The sum of the ratios f o r  
radionuclides in each table must be equal to, or less than, 1.0 or 
the waste is the next higher classification than that used for the 
calculation. 

If Class C limits are used in the calculation and the sum of 
ratios for either table exceeds 1.0, the waste is not acceptable 
for near-surface disposal. 

If radioactive waste contains a mixture of radionuclides, some of 
which are listed on Table 1 and some of which are listed on Table 
2. classification shall be determined as follows: 

FOR THE NEVADA STATE HEALTH DlVISIOS 

BY- 

'I N I  "'1'' 
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APPENDIX B ( c o n t )  

( i )  I f  t h e  c o n c e n t r a t i o n s  of a n u c l i d e  l i s t e d  i n  Table 1 does n o t  
e x c e e d  t h e  Class A l i m i t  l i s t e d  i n  Table  1, t h e  class s h a l l  
be t h a t  d e t e r m i n e d  by t h e  c o n c e n t r a t i o n  of n u c l i d e s  l i s t e d  i n  
Table  2. 

( i i )  I f  t h e  c o n c e n t r a t i o n  of a n u c l i d e  l i s t e d  i n  T a b l e  1 e x c e e d s  
t h e  C l a s s  A l i m i t  l i s ted i n  Table 1, b u t  does n o t  exceed t h e  
Class C l i m i t ,  t h e  waste s h a l l  be C l a s s  C ,  p r o v i d e d  t h e  con-  
c e n t r a t i o n  of n u c l i d e s  l i s t ed  i n  Table 2 does n o t  e x c e e d  t h e  
C l a s s  C v a l u e .  
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APPENDIX C 

APPROVED SOLIDIFICATION MEDIA 

Only approved solidification media can be used. Approved solidifica- 
tion media are: 

1) Attech (General Electric) 

2 )  Aquaset I and 11 

3 )  Bitumen* (Waste Chem and AT11 

4 )  Chem-Nuclear Cement 

5 )  Concrete (Structural) 

61  Delaware Custom Media 

7 )  Dow Media 

8 )  Envirostone 

9 )  Hittman Grout 

10) Petroset I and 11 

11) Safe T Set 

12) Other solidification media and processes which have been approved 

*Note: For waste types that require solidification, both oxidized 

by USNRC or the Division. 

bitumen and straight distilled are acceptable. 

Solidification means a resultant waste form which is a free standing 
solid and primarily relies upon a chemical reaction or encapsulation 
to contain the liquid. Approved stabilization media may also be used 
as solidification agents without conducting tests necessary to verfiy 
stability provided the resulting waste form is a free standing solid. 

It is the responsibility of the person processing the waste into a 
solid form to adhere to a quality control program to verify the waste 
form is appropriate. If a material can also be used as a sorbent, the 
restrictions noted for its use in Appendix E shall apply to its use as 
a solidification agent. 

FOR THE NEVADA STATE HEALTH DIVISION 

B-104 
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APPENDIX D 

APPROVED STABILIZATION MEDIA 

O n l y  t h o s e  s t a b i l i z a t i o n  media wh ich  h a v e  b e e n  e v a l u a t e d  a n d  are u s e d  
w i t h  t h e  s t a b i l i t y  g u i d a n c e  r e q u i r e m e n t s  o f  t h e  U.S. Nuclear 
R e g u l a t o r y  C o m m i s s i o n ' s  Low-Level L i c e n s i n g  B r a n c h ,  T e c h n i c a l  P o s i t i o n  
o n  Waste Form or are  s p e c i f i c a l l y  a p p r o v e d  by t h e  D i v i s i o n  are con- 
s i d e r e d  acceptable s t a b i l i z a t i o n  media. Approved s t a b i l i z a t i o n  media 
are: 

1) A z t e c h  ( G e n e r a l  Electric) 

2 )  Bitumen* (AT1 a n d  Waste Cheml 

3 )  Chem-Nuclear  Cement 

4 1 C o n c r e t e *  

5 )  Dow Media ( V i n y l  E s t e r  S t y r e n e )  

6 )  LN T e c h n o l o g i e s  C e m e n t  

7 )  Stock E q u i p m e n t  Cement 

8 )  W e s t i n g h o u s e  - Ri t tman  Cement 

9 )  O t h e r  s t a b i l i z a t i o n  media a n d  processes which  have  been  
r e v i e w e d  a n d  a p p r o v e d  by t h e  U.S. NRC or t h e  D i v i s i o n  
a s  m e e t i n g  waste form s t a b i l i t y  cri teria.  

*Note: O x i d i z e d  B i tumen  o n l y .  

* * C o n c r e t e ,  when u s e d  as a n  e n c a p s u l a t i o n  medium a r o u n d  a small volume 
of r a d i o a c t i v e  material ,  e . g . ,  a sealed s o u r c e  c e n t e r e d  i n  a f i f t y -  
f i v e  g a l l o n  drum c o n t a i n i n g  concrete, s h a l l  h a v e  a f o r m u l a t e d  
compressive s t r e n g t h  greater  t h a n  o r  e q u a l  to  2 ,500  psi.  
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Page ...._? 2?  -.... of ............ 2 3  P ~ g c r  

NEVADA STATE HEALTH DIViSION. 

RADIOACTIVE MATERIAL LICENSE 
SU??LtMENTARY SHfET 

License Number 1 3 4  1-004 3-0 APPENDIX E .......................... 
Approved Sorbents 

Only those absorbents listed below have been approved by the Division 
for general use in processing radioactive liquids or with materials 
that may contain a quantity of liquid that requires absorbing. 

Absorbency efficiencies and quantity of absorbent required vary. 
a l l  cases, it is the responsibility of the waste generator or packager 
to determine the efficiency and proper proportions of absorbent for 
liquids being absorbed. Note: Enough absorbent materials must be 
provided to absorb at least twice the volume of liquid in the waste. 

In 

Media - Oil Water 

A.  Clay Materials 

1. Speedi Dri 
2. Hi Dri 
3. Florco 
4. Florco X 
5. Instant Dri 
6. Safe T Sorb 
7. Opalex 

8 .  Diatomaceos Earths 

1. Superfine 
2. Floor Dry 
3. Celetom 
4. Safe N Dri 
5. Solid-A-Sorb 

C .  Perlite 

1. Chemsil 30 
2. Chemsil 50  
3. Chemsil 3030 
4. Dicaperl HP200 
5. Dicaperl HPSOO 

Approved 
Not Approved 
Approved 
Not Approved 
Not Approved 
Not Approved 
Approved 

Approved 
Approved 
Approved 
Approved 
Approved 

Approved 
Approved 
Approved 
Approved 
Approved 
Approved 
Approved 

Approved 
Approved 
App roved 
Approved 
Approved 

Not Approved Approved 
Approved Approved 
Approved Approved 
Approved Approved 
Approved Not Approved 

B-106 
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APPENDIX E ( C o n t .  1 

Approved S o r b e n t s  

O i l  - Water - 
1. Dica l i t e  D i c a s o r b  Approved 
2 .  P e t r o s e t * *  Approved** 
3. P e t r o s e t  II** Approved 
4. Aquase t**  Not Approved 
5 .  A q u a s e t I I * *  Not Approved 
6 .  S a f e  T S e t  Not Approved 

Not Approved 
Approved** 
Not Approved 
Approved 
Approved 
Approved 

* N o t  for u s e  w i t h  p u r e  water 

**Note: T h e  p r o d u c t s  Aquase t ,  A q u a s e t  11, Petroset ,  and P e t r o s e t  I1 
a re  exempt from C o n d i t i o n  27. These  p r o d u c t s  o n l y  s h a l l  be used 
w i t h o u t  a n  i n n e r  4 m i l  p l a s t i c  l i n e r .  A d d i t i o n a l l y ,  t h e s e  p r o d u c t s  
when used i n  a c c o r d a n c e  w i t h  t h e  m a n u f a c t u r e r ' s  p r o c e d u r e s  i n c o r p o r a t e  
the r e q u i r e m e n t  of enough  a b s o r b e n t  mater ia l  t o  absorb a t  l e a s t  twice 
t h e  volume of radioact ive l i q u i d  c o n t e n t .  

***Note: The p r o d u c t  P e t r o s e t  is p r i m a r i l y  u s e d  i n  c o n j u n c t i o n  w i t h  
P e t r o s e t  I1 or A q u a s e t  11 when a m i x t u r e  o f  water and  o i l s  are p r e s e n t  
a n d  t h e  o i l s  a re  i n  excess of f i v e  p e r c e n t  of t h e  waste volume. U s e  
of P e t r o s e t  r e q u i r e s  power mixing equ ipmen t .  

B-107 

c-- 

4+ 



. .  .. 
NfYADA F T A n  LlULTx DfVtrlON: 

RADIOACTIVE MATERIAL LICENSE 

U. S. Ecology, Inc. 
P. 0. Box 7246 

’ &auisviJAe, KY 40207 . .  

WJIILEMLMARY SH&ET 

. .  

h d a  Radioactive Hat.eri8.l License No. 13-11-0043-02 is d m e n d e d  8s 
follows: 

condition 52 located an Page 14 of the iicense to read: 

51. By June 30, 1991, the licensee shall 6upply the DiviSbn w i t h  a 
ccnplete waste inventory in the site. 
trerich is t o  be l isted by: radionuclide: for byprduct material 
and naturally occurring radioactive mterial such as radium, i n  
millicuries of activity: for special nuclear mterial, in gmns: 
for source mterial, in kilograms. 
tory, the licensee dull use the inventory in dalculation of a 
source tenn for the site and as a new basis for performing a 
pathway of migration analyses. 
provided to the Division on or before D e w  31, 1991. 

T k  -tents of each 

Vpon ccmpletion of the inven- 

These two calculations shall be 

Danald S. K d c k ,  H.D., BPH 
.State Health Officer . 

11/13/90 
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State of Washington 

Radioactive Materials License 
1 of 36 Pages 

Pursuant to the Nuclear Energy and Radiation Control Act. R C W  iU.98, and the Radiation Control Rcgulationr, C3apt-s 2 6 1 2 2  
through 246Z3 WAC. and in reliance on statemenu and reprarnbhoru heretofore made by the licensee designated M o w ,  a l i c w  IS 
hereby issucd authonrmg such licrtucc to transfer, mewe. porscu and use the radioactive matenrl(s) d a l p t e d  below: and to use 
sum radioacave matends for the purpox(r) and at thc pkcds) designated below. Thir kmae ir subject to a11 applioblc mla and 
regulations pmmulgted by the S h t l  of Washington Department of Health. 

W-1019-2 
. -  lLprrc..ror 

N I l l l  

US ECOLOGY, INC. 
9200 Shelbyville Road, Suite 300 
Louisville, Kentucky 40222 

2- 4 -ow 
May 31, 1997 

5 

A A n y  radioactive material A Dry packaged radioactive A 60,009 curies (222 
excluding source material waste except as authorized x 10” Bequerels). 
and special nuclear 
mate rial. 

by this license. 

B. Source material. B. Dry packaged radioactive B. 36,000 kilograms. 
waste except as authorized 
by this license. 

C. Any radioactive material, C. Check and caiiibration c. 0.1 Curie (3.7 
excluding special nuclear sourccs in any form. x 10‘ Bequerels). 
material. 

c <-> > +< c-> >+<<-> >+ < <-> >+<<-> >+<<-> >+< <-> 

COM)I?IONS 

9. Authorized use. 

A&B Radioactive waste my be received, transferred, stored, repackaged, and 
disposed at a low-level radioactive waste disposal facility. The maximum 
radioactivity and/or quantity of radioactive materiai indicated in items 8.A 
and 8.B applies only to above-ground activiry. 
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11. 

12. 

13. 

14. 

2 36 
of WN-IO 19-2 

L ~ a N u m k r  

Amendment No. 18 

The authorized place of use is a low-level waste burial facility located in the 
southeast comer of Section 9, Township 12 North, Range 26E W.M., Benton County, 
Washington, Route 4 - U.S. DOE Hadord Reservation, Richland, Washington 
99352, within the boundary of the land area described in Sublease Agreement with 
the state of Washington, dated July 29, 1965, as amended. For the purposes of this 
license, the authorized place of use shall be referred to as the "facility". 

Reference to the "depanment" in this license shall mean the Department of Health 
or successor agency. 

The licensee shall noti@ the department in writing within 30 days of the appointment 
of a new Facility Manager, Facility Assistant Manager, and Corporate or Facility 
Radiological Control and Safety Officer, describing how the appointee meezs or 
exceeds the minimum quaiifications specified in the Facility Standards Manuat 

By October 30, 1992, the licensee shall submit to the department for approval a 
complete copy and description of all revisions to Richiand Facility Operations 
Procedures which are necessary to comply with the provisions of this license. 

Upon receipt of a shipment, the licensee shall furnish to the department copies of 
all shipment manifests received. The licensee shall furnish to the depanment, within 
30 days of a specific written request, special reports consisting of selected information 
contained on shipment manifests. By the 10th of each month, the licensee shall 
submit a report totaling the volume and activity of the waste received during the 
previous month. In addition, a monthly facility receipt and burial activities report 
shall be submitted by the licensee, no later than the 15th day of the following month 
to the Department of Health, Head, Waste Management Section. The report shall 
inciude the following information for each shipment: 

A. Name and address of the generator(s), broker (if any), and shipper. 

B. Radionuciides and activity of each radionuclide in millicuries (total and by 
generator). 

C Gams of special nuclear material as received under NRC License No. 
16-19204-01 (total and by generator). 

D. Mass (in kilograms) of source material received (total and by generator). 

Class totals of volume ruid activity of Class & B, and C waste entrenched 
(total and by generator). 
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F. Volume of packages disposed with radiation readings at the surface of the 
disposal container of: 

5; SOmr/hr 
> SOmR/hr s 200mR/br 
> 200 mR/hr s 1 R/hr 
> 1 R/hr 5 10 R/hr 
> lOR/hr s 100 R/hr 
> lWR/hr 

and to the extent practicable: 

Tpe  and physical form of the waste. G. 

H. Chemical form of the waste and solidifiAtion/s 
used. 

abhtion/sorption agent 

1. 

J. 

If an Engineered Barrier with a High Integrity Container CfnC), or High 
Integrity Container (HIC) was used (total and by generator). 

Quantity and type of chelates in concentrations greater than 0.1 percent by 
weight (total and by gene.ator). 

15. The licensee shall maintain a record for each shipment of waste disposed at the 
facility. As a minimum, the record shall include: 

A ?he date of disposal of the waste. 

B. ?he location of the waste in the disposal site. 

C. ?he condition of the waste packages as received 

D. Any discrepancies between materials listed on the manifest and those 
received. 

E. Any evidence of leaking or damaged packages or damaged packages or 
radiation or contamination levels in excess of limits specified in United States 
Department of Transportation and state of Washington regulations. 
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A description of any repackaging operations of any of the waste packages in 
the shipment. 

16. All radioactive waste shall be packaged, loaded, received, and transported in 
accordance with all applicable U.S. Department of Transportation regulations, U.S. 
Nuclear Regulatory Commission regulations, state regulations, and the requirements 
of this license. Nothing in this license shall in any way relieve the licensee from full 
compliance with all applicable state and federal laws and regulations, including but 
not limited to the Resource Conservation and Recovery Act of 1976, as amended, 
and the State Hazardous Waste Management Statutes of 1976, as amended, and 
subsequently enacted regulations. 

17. Unless othenvise authorized, the licensee shall not receive for disposal any mixed 
low-level radioactive waste. Mixed waste is defined as any radioactive material which 
is no longer of use or value, and contains waste that either 1) is listed as dangerous 
waste in the state's Dangerous Waste Regulations, 2) causes the waste to exhibit any 
of the dangerous waste characteristics identified in the state's Dangerous Waste 
Regulations, 3) futfills any of the 'dangerous waste criteria' identified in the state's 
Dangerous Waste Regulations, 4) listed as hazardous waste in Subpart D, 40 CFR 
Part 261, or 5) causes the waste to exhibit any of the hazardous waste characteristics 
identified in Subpart C 40 CFR Part 261. 

18. Unless specifically authorized by the department, all radioactive waste shall be 
received and buried in closed containers. Cardboard, corrugated paper, wood and 
fiberboard are prohibited burial containers. 

19. All metal containen shall be secured by an intact heavy duty closure device when 
presented for disposd CIosure devices of open-head metal drums having 55-gallons 
or greater capacity shall be secured by bolts having 5/8 inch or larger diameters. 
The shipper of any DOT 7A Type A container must maintain on file, a complete 
documentation of tests and an engineering evaluation or comparative data showing 
that the construction methods, packaging design, and materials of construction 
comply with that specification, or shall meet the use restricfions contained in "DOT 
7A Type A Certification Document, MLM 3215. Appendix A lists examples of those 
:ontainers and restrictions. 

B-112 



f 0. 

21. 

. .  . .  

23. 

11. 

25. 

State of Washington 

Radioactive Materials License 

5 36 "IP 
UcarwNumber 

Amendment So. 18 

Xadioaaive waste shall be packaged in such a manner that waste containers received 
at the facility do not show: 

A. Significant deformation. 

B. 

C. 

D. 

Loss or dispersal of contents. 

An increase in the external radiation leveis as recorded on the manifest, 
within instnrment tolerances. 

Degradation due to rust or other chemical action which results in a loss of 
container integrity. 

Void spaces within the radioactive waste and between the waste and its package shall 
be reduced to the maximum extent practicable. Unless specifically approved by the 
department, void spaces in Class A stable, Class B and Class C waste packages shall 
be less than 15 percent of the total volume of the disposal package, provided the 
disposal package is not a high integrity container nor contains activated metals that 
are too large to put into high integrity containers. For Class B and Class C waste 
packages containing activated metals, voids shall be reduced to the extent practicable 
and shall be demonstrated to be structurally stable by any of the methods discussed 
i11 WAC 216-249-OSO(2)(a), This documentation shall bc submitted to the 
department prior to disposal, and shall be kept on file by the licensee. 

Waste shdl not contain. or be capable of generating, toxk gases, vapors. or fumes 
during transportation, handling, or disposal. 

No pyrophoric, hazardous, dangerous, or chemically explosive materials or materials 
which could react violently with water or moisture or when subject to agitation shall 
be accepted for disposaL 

Waste or packaging shall not contain any liquid except as authorized by this license. 

The licensee shall not rcceive shipments of radioactive material unless appropriate 
lifting devices of sufficient length have been provided and securely attached to 
containers and palletized shipments within o cask 

- 
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26. The licensee shall not accept radioactive waste unless each waste package has been: 

A Classified in accordance with Appendix B of this license and the most recent 
version of the "Low-Level Waste Licensing Branch Technical Position on 
Radioactive Waste Classification, issued May 1983 by the U.S. Nuclear 
Regulatory Commission. 

B. Marked as either Class A stable, Class A unstable, Class B or Class C, as 
defined in Appendix B of this license and the most recent version of the 
"Low-Level Waste Licensing Branch Technical Position on Radioactive Waste 
Classification," issued May 1983 by the U.S. Nuclear Regulatory Commission. 

C. Marked witfi a unique package identification number, clearly visible on the 
package, and can be correlated with the manifest for that particular shipment. 

D. Stabilized, when required by this license, in accordance with criteria contained 
in the most recent version of the Technical Position on Waste Forms," issued 
May 1933 by the US. Nuclear Regulatory Commission, and procedures that 
are described in approved vendor topical reports. Only those stabilization 
media approved by the department and listed in Appendix D to this license, 
or High Integrity Containers approved by the department and listed in 
Appendix E to this license may be used. Stability may also be achieved using 
engineered barriers in the disposal unit. Spedfic approval of the department 
is required prior to construction of any newly designed or redesigned 
engineered barrier. Only those engineered barriers listed in Appendix F of 
this license are approved for use at the facility. 

27. The classification and package identification marking required by Condition 26 is in 
addition to any marking or labeling required by U.S. NRC or U.S. DOT and shall 
consist of lettering 1/2 inch high or greater in a durable contrasting color to the 
background surrounding the lettering. The classification marking shall be visible on 
the same side as the radioactive marking or label and in close proximity (within six 
inches). Waste packages marked "Radioactive", "Limited Quantity," or "Radioactive 
=A* need only one classification marking, whereas waste packages labeled White 
I, Yellow XI or Yellow III shall have classification markings in close proximity (within 
six inches) to each label. Waste materials shipped in casks shall have the 
siassification marking visible on the outside of the cask. 

B-114 



State of Washington 

Radioactive Materials License 

P w  7 36 
UamrNumber Q'h-IO 19-1 

Amendment No. 18 

SPECIFIC WASTE FORM REOU IREMENTS 

28. Except as allowed under this license, untreated liquids and wet sludges are not 
allowed for disposal. Liquids shall be rendered non-corrosive (4 s pH s 11) prior 
to treatment. Acceptable treatments are stabilization, solidification or sorption, 
depending on waste class. Wet sludges and shmies. such as evaporator bottoms, 
shall be noncorrosive and shall be treated by stabilization or solidification. Ion 
exchange media shall not be treated by sorption. 

29. Liquids, ion exchange resins, or filter media treated by stabilization shall be 
processed in accordance with a process control program using an approved 
stabilization medium (see Appendix D). The resulting waste form shall contain no 
detectable free-standing liquid and shaU meet the stabiiity requirements of Condition 
26. "No detectable free-standing liquid" is defined to be as little free standing and 
noncorrosive liquid as is reasonably achievable, but in no case shall the liquid exceed 
1.0% of the volume of the waste when the waste is in a disposal container designed 
to ensure stability, or 05% of the volume of waste processed to a stable form. 

30. Liquids treated by solidification shall be processed in accordance with a process 
control program using an approved solidification medium (see Appendix C). The 
resulting waste form shall contain no detectable free-standing liquid. "No detectable 
free-standing liquid" is defined to be as little liquid as is reasonably achievable, but 
in no case shall it exceed more than 05 percent (by volume) of iiquid per container. 

31. Liquids treated by sorption may be received, provided that: 

A A metal outer disposai container is used which meets DOT 7A performance 
specifications and heavy-duty dosue  devices as required by Condition 19. 

The metal container is lined with a minimum of a 4 mil plastic liner, except 
as noted in Appendix G. 

B. 

C. The liquid is contained in enough sorbent material to sorb at least twice the 
volume of the liquid contents. 
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D. 

E. 

Only sorbents approved by the department shall be used (see Appendix G). 

A quality control program is used which verifies that the above conditions are 
met. 

32. CIass A radioactive liquids in individual units or Vials, not to exceed 50 milliliters per 
vial and used for clinical or laboratory testing, may be received, provided that: 

A A metal outer disposal container is used which meets DOT 7A performance 
speafication (see Condition 19). 

B. The metal disposal container is lined with a minimum of a 4 mil plastic liner, 
except as noted in Appendix G. 

C. The individual units are layered in sufficient sorbent material to sorb at least 
twice the total volume of the liquid contents. 

D. Only sorbents approved by the department (see Appendix G) shall be used. 

33. Waste containing biological (excluding animal carcasses, which are considered in 
Condition 34), pathogenic, or infectious material or equipment (e.& syringes, test 
tubes, capillary tubes) used to handle such material. shall be treated to reduce, to the 
maximum extent practicable, the potential hazard from the non-radiological 
materials. The inner waste container shall be a metal container meeting either DOT 
7A performance specifications (see Condition 19) or manufactured to DOT 17H 
specifications and shall be lined with a minimum 4 mil plastic liner which shall be 
sealed. The inner w t e  container shall be placed in an outer metal container 
meeting DOT 7A performance specifications with a heavy duty dosure device (see 
Condition 19) and shall have a capacity at least 40 percent greater than the inner 
container. The void between inner container and outer container shall be completely 
filled by approved sorbent material and the outer container must be sealed. Only 
sorbents approved by the department shall be allowed (see Appendix G). 
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31. . e rna l  carcasses containing, or contained in, radioactive materiais s h i i  be packaged 
in accordance with the following requirements: the biological material shall be 
layered with absorbent and lime and placed in a metal container meeting either DOT 
7A performance specification or manufactured to DOT 17H specifications, having 
a heavy duty closure device (see Condition 19). The inner container shall be closed 
and placed in a metal container meeting DOT 7A performance specification with a 
heavy duty closure device, having a capacity at least 40 percent greater than the inner 
container. The void between the inner container and the outer container shall be 
completely filled by approved sorbent material and the outer container must be 
sealed. Only sorbents approved by the department (except Perlites) shall be used 
(see Appendix G). 

35. Waste in gaseous form must be packaged at a pressure that docs not exceed 15 
atmospheres at 2$C. Total activity shall not exceed 100 curies (3.7 x 10" Bqs) per 
container. Class A gaseous waste shall be contained within U.S. DOT specification 
cylinders. Class A gaseous waste contained in hermetically sealed @ass ampules, 
tubes, or sealed sources are exempt from the requirement for the spedfication 
cylinder provided that they are packaged in containers meeting DOT 7A 
specifications, having a heavy duty closure device (see Condition 19) and with 
sufficient sorbent material to prevent breakage and rupture of its contents. Specific 
approval of the department is required if the gaseous waste is Class B or C Only 
sorbents approved by the department shall be used (see Appendix C). 

36. Class A ion exchange and filter media containing radionuclides with half-lives greater 
than five years, the total concentration of which is one microcurie (3.7 x 10' Bqs) per 
cuoic centmefcr or greater, except Cobalt 63 navmg a concentration of 50 
microcuries per cubic centimeter or greater, shall. 

k Meet the stability requirements of Condition 26 and shall contain no 
detectable free-standing liquid. "No detectable free-standing liquid" is defined 
to mean as little liquid as reasonably achievable. but in no case shall the 
liquid exceed 1.0% of the volume of the waste when the waste is in a disposal 
container designed to ensure stability, or 0.5% of the volume of waste 
processed to a stable form Other Class A ion exchange and filter media 
which are classified as unstable shall contain no more liquid than 05% by 
volume of the waste. 
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B. The calculations of concentrations of isotope activiry will adhere to the "sum 
of fractions being equal to or less than unity rule" for ion exchange resins and 
filter media containing isotopes with half-lives greater than five years, with the 
exception of Cobalt 60. 

Radioactive waste containing radium and/or transuranic radionuclides, as described 
in Appendix B, is acceptable, provided that the radium and transuranic radionuclides 
are essentially evenly distributed within an homogenous waste form The receipt and 
disposal of waste in which the radium or transuranic radionuciides are not evenly 
distributed (components, or equipment primarily contaminated with radium or 
transuranic radionuclides), or radium or transuranic radionuclides in excess of Class 
A limits, requires the specific approval of the department. Radioactive waste 
packaged in accordance with license condition 38 is exempt from this condition. 

Radioactive consumer products, the use and disposal of which is exempt from 
licensing control (see WAC 246-232), may be received without regard to 
concentration limits of Appendix B, provided the entire unit is received and is 
packaged with sufficient sorbent material so as to preclude breakage and rupture of 
its contents. Only sorbents approved by the department shall be used (see Appendix 
G). 

This condition allows the disposal of such consumer products as intact household or 
industrial smoke detector units containing Americium-241 foils, and radium or other 
radioactive materials incorporated into self-luminous devices and electron tubes. 
Documentation that the consumer product was manufactured under a U.S. Nuclear 
Regulatory Commission exempt license shall accompany each shipment made under 
this condition. 

Incinerator ash which is classified as Class A waste according to Condition 26 shall 
be solidified, pnular or treated in such a manner as to be rendered nondispersible 
in air, exclusive of packaging. 

Until alternative waste management techniques such as incineration or recycling 
become generally available, waste liquids which have a pretreatment concentration 
of oil in excess of 10 perant by weight, shall be treated by either solidification or 
stabilization. Dilution by solidification or stabilization media shall not be ailowed 
in determining waste composition. "Oil" means an organic liquid which is immiscible 
in water, the disposal of which is not regulated under RCRA or the state hazardous 
waste laws. 
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41. Until alternative waste management techniques such as incineration or recycling 
become generally auaiiable, waste liquids which have a pretreatment concentration 
of chelating agents in excess of 1.0 percent by weight, shall be treated by either 
solidification or stabilization. Dilution by solidification or stabilization media shall 
not be allowed in determining waste composition. "Chelating agent" means amine 
poiycarboxyiic acids (e.g., EDTA DTPA), hydroxy-carboxylic acids and polycarboxylic 
acids (e.g., citric acid, carbolic acid, and giucinic acid), the disposal of which is not 
regulated under RCRA or the state hazardous waste laws. 

42. The licensee shall not accept for disposal any neutron source (e.g., polonium 210, 
americium 24 1, radium 226 in combination wih  beryilium or other target) unless the 
generator has notified the licensee of the intent to ship such source to the licensees 
disposal facility. The notification shall consist of telephone and written notification 
to the Facility Manager prior to shipment. The notification shall indicate the isotope, 
activity, form of the source, a description of the packaging utilized, radiological data, 
and anticipated date of arrival. Additionally, a copy of the written notification must 
accompany the shipment made under this license condition. 

RECETPT. XCEPTANCE AND INSPECIT0 N CON DlTIONS 

43. The licensee is exempt from the timely inspection requirements of WAC 
N-Ul- 160(2)(a) and (3)(a), provided the requirements of th t  Facility Standards 
Manual and Conditions 44 through 46 of this license are met. 

U. Waste shipments shall not be accepted at the facility unless accompanied by the 
iollowing (a single shipment shall consist of not more than one vehicle or one tractor 
with legal trailer(s) attached): 

k Shipment madest approved by the department. 

B. Washington State Patrol or Washington State Utilities and Transportation 
Comrnission vehicle inspection certificate, or a current visible Washington 
State 90-day vehide inspection seal. 

C. Current cenification Form RHF-31, properly executed by a representative of 
the shipper/generator of the waste, in accordance with requirements of 
Washington State Rules and Regulations For Radiation Protection, WAC 246- 
249-030. 
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D. Upon departmental request, other permits or documentation required under 
this license, or state or federal law or regulation. 

45. Waste shipments shall not be accepted by the facility unless the accompanying Form 
RHF-31 is stamped as received, and initialed by an authorized representative of the 
department. (This individual may be the licensee, when designated by telephone 
notification and conhrming letter from the department). 

46. Upon acceptance for disposal of each waste shipment, the licensee shall: 

A Acknowledge receipt of the waste as soon as practicable, but no later than 
seven days following its acceptance for disposal, by returning a signed copy, 
or equivalent documentation, of the shipment manifest, to the shipper. The 
shipper to be notified by the licensee is the one last possessing the waste and 
transferring it to the licensee. 

B. Indicate on the returned copy of the shipment manifest, shipping papers, or 
equivalent documentation any discrepancy between noted waste descriptions 
listed on the manifest or papers and the waste materials received in the 
shipment. 

C Notify the shipper and the department when any shipment or part of a 
shipment has not arrived 60 days after the separate copy of the shipment 
manifest or shipping papers was received by the licensee. 

D. Maintain copies of completed shipment manifests, including annotations of 
discrepancies found in accordance with Condition 46.B. 

47. Packages containing radioactive material shall not be stored above ground for a 
period of greater than six months from the date of receipt. Packages shall be stored 
in such a manner to maintain radiation exposures as low as reasonably achievable. 
Retention of packaged waste above ground for not more than three working days 
does not constitute storage. 

Unless otherwise specifically authorized by the department, the licensee is not 
authorized to open any package containing radioactive material at the facility, except 
for the following: 

48. 
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4. For purposes of repairing, repackaging, or ovemackins Ieaiunp containers or 
containers damaged in transport in the event the matenal is to be disposed 
of. or returned to the generator if required for the protection of the health 
and safety of the employees or the environment. 

B. For purposes of inspection and waste confirmation in the presence of a 
department inspector for compliance with Title 246 WAC, other applicable 
federal and state regulations, and conditions of this license. 

C. For purposes of returning outer shipping containers. 

The licensee shall use and maintain a facility, in accordance with the Facility 
Standards Manual, where the above operations can be safely conducted. 

19. Wastes containing chelating agents in excess of 0.1 percent by weight shall be 
segregated from other wastes by placing them in disposal units which are sufficiently 
separated from disposal units for other waste classes so that any interaction between 
these wastes and other wastes will not affect the radionuclide mobility of the other 
wastes for 100 years. Until engineering studies provide justification otherwise. 
minimum separation distance shall be ten feet. In addition to segregation, the 
licensee shall record the three-dimensional Iocation of these waste cells. 

3. Wastes containing solidified oils wnich have a pretreatment concentration in excess 
oi 10 percent by weighs shall be segregated from other wastes by piacing them in 
disposai units which are sufficiently separated from disposal units for other classes 
ui1.vate so that any interaction between these wastes and other wastes Hrlii not affect 
the radionuclide mobility of the other wastes for 100 years. Until engineering studies 
provide justification otfienvise, minimum separation distance shall be ten feet. In 
addition to segregation, the licensee shall record the three-dimensional location of 
*hese waste cells. 

5 1. C!ass B and C waste packages stabilized with bitumen shall be backfdled immediateiy 
after waste placement. Sufficient backfill material shall be placed around each 
container to cover all sides around the packages. 
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SlTE DESIGN AND CONSTRUCTON CONDmONS 

AI burial trenches or disposal units shall be in a controlled area surrounded by a 
chain link fence, eight feet high, and topped with barbed wire. 

Thirty days prior to commencement of construction of any new disposal unit, the 
licensee shall submit to the department a detailed engineering plan for the trench in 
accordance with the provisions of the Facility Standards Manual, or a statement that 
the proposed trench will be designed and constructed in accordance with Condition 
54 of this license. 

The licensee shall construct new disposal units in accordance with the March 6,1991 
approved Comprehensive Facility Utilization Plan, Document 200-DOC-001, Rev. 3. 
Changes to the plan must be submitted to the department for review and approval. 
Additionally, the licensee shall: 

A Upon completion of the construction of any new trench, submit to the 
department two copies of the trench consmaion repon. The report shall 
include at a minimum, as-built drawings, daily and f ind inspection reports, 
laboratory and field soil test results, and a description of any problems 
encountered during construction, in order to demonstrate that the construction 
of the disposal unit is in compliance with applicable plans and specifications 
contained in the approved Facility Utilization Plan. 

30 day  prior to we of any new trench, notify the department in writing of its 
intent to physically place waste in the trench. 

B. 

The licensee shall conduct closure and stabilization operations in accordance with the 
March 6,1991 department-approved Comprehensive Facility Utilization Plan and the 
Facility Qosure and Stabilization Plan required by Condition 66 as each trench is 
fded and covered. 

In addition to the requirements of Condition 55, the licensee shall design and 
construct interim disposal unit caps in accordance with the specifications contained 
in the Facility Standards Manual. Interim disposal unit caps shall be established 
within one year of completion of a disposal unit or as described in the 
Comprehensive Facility Utilization Plan approved by the department. 
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57. The dimensions of burial trenches shall not exceed a width of 150 feet (46 meters), 
a depth of 45 feet (14 meters), or a length of 1000 feet (305 meters) without specific 
documented approval from the department. Measurements shall be referenced to 
natural grade as established in the March 6, 1991 department-approved 
Comprehensive Facility Utilization Plan. 

58. Until an agreement is secured with agencies controlling adjacent lands, which meets 
the requirements of Condition 66(K) of this license, disposal units constructed after 
the effective date of this license shall be placed at least 100 feet away from the 
Nonh, South and West subleasehold boundaries. The set-back distance for the East 
boundary shall be no less than 50 feet. 

59. m e  licensee shall, within 90 days of filling each disposal unit, closed after the 
effective date of this license, erect interim disposal unit monuments upon which the 
following information sfrall be displayed in a legible manner: 

A Total activity of radioactive material, in curies, excluding source and special 
nuclear materials, totai amount of source materials in kilograms: and total 
amount of special nuclear material in grams. 

B. Trench number or disposal unit designation. 

C. Date of opening and closing disposal unit. 

D. Volume of waste in the disposal unit. 

E. Coordinates of the disposal unit. 

The erection of interim monuments may be omitted if permanent monuments, 
required by Condition 6S, are scbeduled to be erected within six months of 
completion of the disposal unit. 
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ENC?ROSMENTAL MONITORING AND SURVEY CO NDITIOSS 

60. The licensee shall perform comprehensive pathway analyses to include air, soil, 
ground water, vegetation, fauna, burrowing animals, and human impacts, which shall 
be completed within 180 days of a department-approved closure plan. Additionally, 
the analysis shall be reviewed and updated as necessary every four yean subsequent 
to the approval of the pathway analysis. Upon completion of the review, the licensee 
shall submit a copy of the review to the department. This requirement is in addition 
to the requirements found in WAC 246-ZM)60( 1). Within 120 days of completion 
of the pathway analysis report, the licensee shall submit to the department the 
licensee's evaluation and analysis of the report with respect to the environmental 
monitoring programs. The analyses shall dearly identify and differentiate between 
the roles performed by the natural disposal site characteristics and design features 
in isolating and segregating the wastes. The d y s e s  shall clearly demonstrate that 
there is reasonable assurance that the exposure to humans from the release of 
radioactivity will not exceed the limits set forth in WAC 244-250-170. 

61. The licensee shall conduct an environmental monitoring program capable of 
detecting the potential contribution of radioactive material from the site to the 
environment. The program shall include collection of samples and analyses at 
frequencies specified in the Facility Standards Manual (FSM). The licensee shall 
coordinate sampling schedules with the department to provide, when possible, 
duplicate samples on a prearranged frequency. A comprehensive annual report of 
ail sample analyses, with statistical trend analyses and discussions of all anomalous 
results and actions taken, specification of the quantity of each of the principal 
contaminants released to unrestricted areas in liquid and in airborne efiluents during 
the preceding yea, wind rose for the faality, depth to water and depth to bottom as 
well as nonradiological contaminates specified in the FSM, for all ground water wells, 
ventilation exhaust samples taken from the inspection facility, and comparisons of on- 
site ground water wells and U.S. DOE ground water wells in the vicinity of the 
facility shall be forwarded to the department by June 1 of each year. The repon 
shall be submitted in general accordance with the departments document entitled 
"Recommended Content and Format for Annual Environmental Reports." 
Deviations in the reporting format must be approved by the department. In addition, 
the licensee shall report immediately any environmental monitoring results in excess 
of reporting levels specified in the Facility Standards Manual. 
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The licensee shall conduct an experimental zonitoring program designed to 
determine the extent and modes of migration of disposed waste into the unsaturated 
zone, in accordance with procedures specifically approved by the department. 
Annual repom shall be made to the department by June 1,1993 and June 1 of each 
year thereafter. The report shall include a discussion of the results of the program. 

The licensee shall submit a facility utilization report to the department by June 30 
of each year. The repon shall provide: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

U 
A. 

Identification of each disposal unit and description of all waste emplactd 
during the previous calendar year. A three-dimensional identification to 
describe the disposal location of each package of waste in excess of Class A 
concentrations inciuding the location of engineered barriers used to provide 
structural stability, and the disposal location of those wastes containing oils 
or chelates shall also be provided. Three-dimensional identification for cells 
shall be within 50 feet horizontally and within 10 feet in the vertical plane. 

Percent of utilization for each operating stable and unstable trench or disposal 
unit filled during the previous calendar year. 

Annual aerial photograph of the leasehold. 

Summary, by waste class, of activities and quantities or raaionuciides disposed. 

A summary of disposal unit maintenance activities. 

Any instances in which observed site characteristics were significantly different 
from those described in the application for the license. 

The remaining capacity of the disposal facility and each open disposal unit. 

Any other information that the department may require. 
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64. XS radioactive material buried may not be transferred by abandonment or othenvise, 
unless specifically authorized by the department, the expiration date of this license 
applies only to the above-ground activities and to the authority to bury radioactive 
material wastes at the location specified in Condition 10. The license continues in 
effect, and the responsibiiity and authority for possession of buried radioactive 
material wastes continues until the department finds that the plan established for 
preparation of the facility for transfer to another person or custodial agency has been 
satisfactorily implemented in a manner to reasonably assure protection of the public 
health and safety and the environment, and the department takes action to terminate 
the licensee's responsibility and authority under this license. All requirements for 
environmental monitoring, site inspection., maintenance, and site security continue 
whether wastes are being buried or not. 

65. All trenches or disposal units shall be conspicuously marked with permanen4 stable 
monuments at each end, consistent with the approved site closure pian required by 
Condition 66. Permanent monuments shall be designed to stand erect, well above 
the grade of the final trencb cover, and in a manner which will not allow them to be 
covered or obscured by drifting sand during the institutional control period. 
Inscriptions shall be made so as to endure and remain legible well beyond the 
institutional control period. The permanent monuments shall be inscribed with the 
following information: 

.I Total activity of'radioactive material. in curies. excluding source and special 
nuclear materials; total amount of source material in kilograms; and total 
amount of special nuclear material. in grams. in the trench. 

Trench number or other means of identifying the disposal unit. B. 

C Date of opening and closing the disposal unit. 

D. 

E. 

Volume of waste in the disposal unit. 

Coordinates of the stable and unstable disposal units, including disposal unit 
depth and depth of cover at closure. 

This same information shall be reported to the Department of Health and the 
3cpanment or Ecology within 50 days oi dosure oi each trench or disposal unit. 
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06. Upon approval of the Facility Closure and Stabilization Plan dated October 1990, the 
licensee shall review and update the plan as necessary every four years thereafter. 
A copy of this review shall be submitted to the department upon completion of the 
review. The facility closure and stabilization plan shall address how the licensee 
meets or plans to meet the following requirements: 

A. 

B. 

C. 

D. 

E 

F. 

Bury all waste in accordance with the requirements of the license. 

Dismantle, decontaminate, as required, and dispose of all svumrcs, 
equipment, and materials that are not to be transferred to the site custodia 

Document the arrangements and the status of the arrangements for orderly 
transfer of site control and for long-term care by the government custodian. 
ALSO document the agreement, if any, of state or federal governments to 
participate in, or accomplish, performance objectives. Specific arrangements 
to assure availability of funds to complete the site closure and stabilization 
plan shall be documented. 

Direct gamma radiation from buried wastes shall be essentiaily background 
at any accessible above-ground location, as determined by evaluation of 
environmental data from the licensee, U.S. Depanment of Energy, and its 
contractors. 

Demonstrate by measurement and model during operations and after site 
closure that concentrations of radioactive material which may be released to 
the general environment in ground water, suriace water, air, soii, plants, or 
animals will not result in any member of the public receiving an annual dose 
exceeding an equivalent to 25 millirems (0.25 mSv) to the whole body, 75 
millirems (0.75 mSv) to the thyroid, and 25 millirems (0.25 mSv) to any other 
organ of any member of the public. 

Render the site suitable for surface activities without resort to custodial care 
exceeding vegetation contro1, minor maintenance, and environmental 
monitoring, No active ongoing maintenance shall be necessary. Final 
conditions at the site must be acceptable to the government custodian and 
compatibk with its plan for the site. 
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G. Demonstrate that all trench elevations are above water table levels, taking 
into account the complete history of seasonable fluctuations. 

H. Eliminate the potential for erosion or loss of site or trench integrity due to 
factors such as ground water, surface water, wind, subsidence, and frost action. 
AI1 slopes shall be sufficiently gentle to prevent slumping or gullying. The 
surface shall be stabilized to minimize erosion, settling, or slumping of caps. 

I. Demonstrate that permanent trench markers are in place, stable, and keyed 
to benchmarks. Identifying information shall be clearly and permanently 
marked as required by Condition 65 of this license. 

J. Compile and transfer to the department complete records of site maintenance 
and stabilization activities, trench elevation and locations, trench inventories, 
and monitoring data for use during custodial care for unexpected corrective 
measures and data interpretation. 

IC Maintain a buffer zone to provide space to stabilize slopes, incorporate 
off-site surface water management features, assure that any future excavation 
on adjoining areas shall be evaluated as to its potential to compromise trench 
or site integrity, and provide working space for unexpected mitigating 
measures, if needed, in the future. The buffer zone may be within the 
subleasehold or on adjacent land, provided written agreements are secured 
with persons owning or controlling adjacent lands, which shall allow the 
licensee or custodial agency the required access and actions. 

L Provide a seare passive site securiy system (e.g., a fence) that requires 
minimum maintenance. 

M. Stabilize the site in a manner to minimize environmental monitoring 
requirements for the long-term custodial phase, and develop a monitoring 
program based on the stabilization pian. 

N. Investigate the causes of any statistically significant levels of radioactive or 
hazardous materials in environmental samples taken during operation and 
stabilization. In particular, any evidence of unusual or unexpected rates or 
levels of radionuclide migration in or with the ground water shall be analyred, 
and corrective measures - implemented. - 
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0. Eliminate the need for active water managemem measures, such as a sump 
or trench pumping and treatment of water to assure that wastes are not 
leached by standing water in the trenches. 

P. Evaluate present and proposed activities on adjoining area  to determine their 
impact on the long-term performances of the site, and take reasonable action 
to idenufy and minimize the effects. 

A final facility closure and stabilization plan shall be submitted for Department of 
Health approval, following issuance by the Department of Ecology of the final 
closure and stabilization requirements. This final closure plan shall be submitted 
within 120 days following acceptance by the Department of Health of Rogers & 
Associates' final report on the draft closure plan. The final plan shall address how 
the licensee meets or plans to meet the requirements developed pursuant to RCW 
43.200.190 and recommendations proposed in the Rogers & Associates final report. 

67. The licensee shall develop specific procedures, and implement a program, approved 
by the department, which is designed to study A) erosion of soils onto and off of the 
facility, B) methods of revegetation of closed trenches and, C )  subsidence of trenches, 
in accordance with criteria established by the department. Once aoproved, the 
!icensee shall submit annual reports to the deprtment anich discussez me results of 
*he program. 

68. Upon closure of each disposal unit commencing with Trench 11. ?he licemet shall 
submt to the depanment a summary ot'; 

A. Au radionuclides and associated activities disposed in that trench. 

' B. Waste ciass totals by volume and activities. 

C. Disposal locations and volume of chelates disposed. 

D. A summary to the extent practical, of the physical and chemical forms 
disposed. 
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69. Notwithstanding other requirements of this license or the sublease, one year prior to 
the anticipated transfer of the licensee’s facility and buried radioactive waste to 
another person (including an agency of the state or federal government), the licensee 
shall submit a find version of the facility ciosure plan, including a schedule for 
implementation of all remaining plan elements prior to transfer, and a description 
of the mechanics of orderly transfer in coordination with the transferee. 

70. By June 30 of each year, the licensee shall submit the following financial 
documentation to the department: 

A copy of its financial report or a certified financial statement and Security and 
Exchange Commission (SEC) Form 1OK. 

. 
A 

B. A copy of its financial or surety arrangements for ciosure and stabilization of 
the disposal faciiity. 

C. A copy of personnel and nuclear liability insurance held for the facility. 

71. The licensee shall submit to the department, a copy of site surveillance fees paid. 
within 45 days after the end of each calendar quarter. 

The licensee shall conduct a quality assurance/quaiity conrrol program in accordance 
with US Ecology Quality Assurance Manual, and Quality Assurance Procedures 
Manual QA-MA-2. Changes to these documents shall be submitted to the 
department within 30 days of the change. 

2. 
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73. Except as spedfically provided by this license, the licensee shall possess and use 
radioactive material described in Items 6,7, and 8 of this license in accordance with 
statements, representations, and procedures contained in the documents listed beiow. 
The department's "Rules and Regulations for Radiation Protection," Title 246 WAC, 
shall govern the licensee's statements in applications or letters, unless statements are 
more restrictive than the regulations. Any change to the documents listed below 
shall require departmental approval in the form of an amendment to this license. 

A Application and cover letter dated September 4, 1991. 

8. Facility Standards Manual, Revision 1, dated May 1992. 

C. Letter from John Ench, US Ecology, Inc. dated April 9,1992. 

,.D. Letter from Arihur J. Palmer, US Ecology, Inc., dated December U, 1991. 

F a  T R  STATE oc UQl 

oatr  23 Mav 1992 
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APPENDIX A 

EXAMPLES OF CONTAINERS MEETING 7A PERFORMANCE SPECIFICATION 

AND HAVING A HEAVY DUTY ClOSURE DEVICE 

Spec. 6B Steel Drum (30 gallon) 

Spec. 6C Steel Drum (5 and 10 gallon) 

Spec. 6J Steel Drum (55 gallon) 

Spec. 42B Aluminum Dnrm (55 gallon) 

Spec. 17C Steel Drum (5 gaUon) 

Spec. 17C Steel Drum (55 gallon) 

Spec. 17E Steel Drum (55 gallon) 

Spec. 17H Steel Drum (30 gallon) 

Spec. 17H Steel Drum (55 gallon) with 5/8" bolt closure 

Spec. 7A Steel Box (Argonne National Laboratory's Steel Bin) 

Spec. 7A Steel Box (BCL-5 Shipping Container) 

Spec. 7A Steel Box (Type A Steel Box) 

Spec. 7A Steel Drum (Follansbet Dmm-MS 24347-2) 

Spec. 7A Steel D m  (4 @on) 1 
* These are merely examples of containers. The waste generator must comply with all DOT 
requirements pertinent to the container's selection, use, handling and transportation. 

- 
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APPE-WIX B 

WASTE CLASSIFICAnON TABLE 

RADIONUCIlDES CONCENTRATION LIMITS IN CURIES/CUBIC MEER' ' 

Table 1 (lonn-lived) msA 
C- 14 s 0.8 

C-14 in activated metal s8 s 80 

Ni-59 in activated metal s22 s 220 

Nb-94 in activated metal s 0.02 5 0 2  

TC-99 I; 03 s3 

i- 129 s 0.00s I 0.08 

CONCENTRATION LDfKS IN NANOCURIES/GRAM 

Alpha emitting Transuranic s 10 
radionuclides with half-liva 
greater than five years (urcluding 
special nuclear material) + 

s 100 with specific 
departmental approval 

Radium 226 5 10 s 100 with specific 
departmental approval 

Curium 242 s 2o*m with spedfic 
deparanentai a p p r d  

Plutomum 241+ - < 350 s 3500 
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WASTE CLASSIFICATION TABLE 

RADIONUCLIDES 

Table 2 (short-lived) 

Total of all with half-life 
less than 5 years 

H-3 

C0-60 

Ni-63 

Ni-63 in activated metal 

Sr-90 

CS-137 

CONCENTRAnON LIMITS IN CURIES/CUBIC METER' 

5; 700 

5 40 

s 700 

s 3.5 

5 35 

5 0.04 

sl 

with specific departmental 
approval 

s 70 

5 700 

s 150 

S44 

5 700 

s 7000 

s 7000 

5 4600 

I *  Curies/cubic meter is equivalent to microcuries/cubic centimeter 

.4lthough disposal of Special Nuclear Material is covered under Nuclear Regulatory 
Commission (NRC) license # 16-19204-01, those radionuciides must be included in any 
concentration calculation, inciuding the sum of fractions rule. 

There are no limits established for these radionuclides in Class B or C wastes. Practical 
considerations such as the effects of external radiation and internal heat generation on 
transportation, handling, and disposal will limit the concentrations for these wastes. These 
wastes shall be Class B unless the concentrations of other nuclides in Table 2 determine the 
Waste to be Class C independent of these nuclides. 
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Note 1. Unless specifically restricted elsewhere in the license, the concentration of a 
radionuciide or radionuclide mixture may be averaged over the volume (or 
mass) of the waste and. if used, the solidification agent or matrix. The 
concentration of radionuclides in filters encapsulated with a solidscation 
agent or mauix shall be averaged over the volume of the filter, not the 
solidiiication agent. The volume (mass) of packaging containers, liners or 
overpacks shaU not he included in this calculation, nor shall the volume 
(mass) of the waste mixture be artificially increased by the addition of heavy, 
nondhpersibk solids or objects even if considered as waste. Funher guidance 
is provided in "Low-Lcvel Waste Licensing Branch Technical Position on 
Radioactive Waste Classification," May 1983, or successor documents issued 
by the U.S. Nuclear Regulatory Commission. 

Note 2. The waste is Claw A if none of the listed radionuclides is present. Waste 
packaged in accordance with Condition 38 of this license shall be Class A 
unstable and the words "Condition 38" shall be noted on the manifest or other 
documentation accompanying the waste package. 

Note 3. There are no Class B values for Table 1 radionuclides: their presence 
ciassifies the waste as either Class A or Class C according to their 
concentrations. 

Yote 4. The waste class for mixtures of the listed radionuclides is determined by 
deriving for each radionuclide the ratio between its conccnfration in the 
mixture and its concentration limit in the table of this and the special nuclear 
materials license issued by the U.S. Nuclear Regulatozy Commission and 
adding the resulting ratio values for each radionuclide group. All limits used 
in the calculations must be for the same waste claw. The sum of the ratios 
for each radionuclide group must be equal to or less than 1.0, or the waste is 
the next higher ciassification than that used for the calculation. 

If Class C Limits are used in the calculation and the sum of ratios for either group 
exceeds 1.0, the waste is not acceptable for near-surface disposal without prior 
written approval from the department. 
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Note 5. If radioactive waste contains a mixture of radionuclides, some of which are 
listed on Table 1, and some of which are listed on Table 2, classification shall 
be determined as follows: 

A If the concentration of a nuclide listed in Table 1 does not exceed the 
Class A limit, the class shall be that determined by the concentration 
of nuclides listed in Table 2. 

B. If the concentration of a nuclide listed in Table 1 exceeds the Class A 
limit, but does not exceed the Class C limit, the waste shall be Class 
C, provided the concentration of nuclides listed in Table 2 does not 
exceed the aus c w e .  

Note 6. If concentrations for any single radionuclide exceed the Class C values in the 
table, the waste is not acceptable for near-surface disposal under this license. 
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APPROVED SOLIDIFICATION MEDIA 

Only approved solidification media can be used. Approved solidification media are: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12 

13. 

14. 

15. 

Atcor Cement 

Aquaset I and II 

&tech (General Elecuic) 

Bitumen' (Waste Chem and An) 

Chem-Nuclear Cement 

Concrete (Structural) 

Delaware Custom Media 

Dow Media 

Envirostone 

LU Technologies Portland Cement Formula for Oils 

Pacific Nuciear Portland Cement 

Petroset I and II 

Safe T Scr 

SEG (Westinghouse - Hittman) Cement 

Other solidification media and processes which have been approved by U.S. NRc 
and/or the department. 
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*Note: For waste types that require solidification, both oxidized bitumen and straight 
distilled are acceptable. 

"SolidXcation" means a resultant waste form which is a free-standing solid and primarily 
relies upon a chemical reaction or encapsulation to contain the liquid. Approved 
stabilization media may also be used as solidification agents without conducting tests 
necessary to verify stability, provided the resulting waste form is a free-standing solid. 

It is the responsibility of the person processing the waste into a solid form to adhere to a 
quality control program to veri@ the waste form is appropriate. If a material can also be 
used as a sorbent, the restrictions noted for its use in Appendix G shall apply to its use as 
a solidification agent. 

. -  
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APPENDIX D 

APPROVED STABILIZATION MEDIA 

Only approved stabilization media may be used. Approved stabilization media are: 

1. Artech (General Electric) 

2. Bitumen. (Waste Chem) 

3 Concrete* * 

4. Dow Media (Vinyl Ester Styrene) 

5. Other stabilization media and processes which have been reviewed and approved by 
U.S. NRC and the department as meeting waste form stability criteria. 

'Note: Oxidized Bitumen only. 

' Concrete, when used as an encapsulation medium around a small volume of radioactive 
material, e.&, a sealed source centered in a fifty-five gallon drum containing concrete, shall 
have a formulated compressive strength greater than or equal to 2500 psi. 
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CERTIFICATES OF COMPLIANCE FOR 
HIGH INTEGRITY CONTAINERS 

Only those High Integrity Containers which have been approved by the depanment and used 
in accordance with the Certificate of Compliance (C of C) may be used. Approved High 
Integrity Containers are: 

Package 
Identification 
EUnw 3hKNwhx 

WN-MC-01 

WN-HIc-02 

WN-zTIc-03 

WN-HIC-04 

WN-HIc-05 

WN-HIC-06 

WN-HIC-07 

WN-HIC-OS 

WN-mc-09 

WN-HIC-10 

WN-HIC- 11 

WN-lac-12 

WN-HTC- 13 

Pacific Nuclear 

Nuclear Packaging 

Chichibu Cement 

Chicfiibu Cement 

Nuclear Packaging 

Nuclear Packaging 

Nuclear Packaging 

Nuclear Packaging 

Nuclear Packaging 

Nuclear Packaging 

Nuclear Packaging 

Nuclear Packaging 

Nuclear Packaging 
.~ 
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DSHS-HIC-TMI-01 

DSHS-HIC-EA-SO 

DSHS-HIC-SFPIC 200L 

DSHS-HIC-SFPIC 4WL 

DSHS-HIC-EA 142-A 

DSHS-HIC-EA SO-A 

DSHS-HIC-EA 140.A 

DSHS-HIC-EA 190.A 

DSHS-HIC-EA 210.A 

DSHS-HIC-EA 5o.C 

DSHSIHIC-EA 14O-C 

DSHS-HIC-EA 142-C 

DSHS-HIC-EA 19o-C 
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W N I l m b s  

Nuclear Packaging DSHS-HIC-EA 210-C 

(SEG) LN Technologies DSHS-HIC-LN 179-H 

(SEG) LN Technologies DSHS-HIC-LN 131-H 

(SEG) LN Technoiogies DSHS-HIC-LN 118-H 

(SEG) LN Technologies DSHS-HIC-LN 96-H 

Other High-Integrity Containers which have been specifically approved by the 
department. 
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Certificates of Compliance For 
Engineered Barriers 

Only those Engineered Barriers approved by the department and/or NRC and used in 
accordance with the Certificate of Compliance (C of C) may be used. Approved Engineered 
Barriers are: 

C of C Number 

WN-EB-0 1 

WN-E3-02 

I s s u u 2  
US Ecology, Inc. 

US Ecology, Inc. 

Other Engineered Barri~n which have been specifically approved by the department. 

. .- 
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APPENDIX G 

APPROVED SORBENTS 

Only those absorbents listed below have been approveG by the state of Washington, 
Department of Health, Division of Radiation Protection, (department) for general use in 
packaging and/or processing radioactive liquids or with materials that may contain a 
quantity of liquid that requires absorbing. 

Absorbency efficiencies and quantity of absorbent required vary. In all cases, it is the 
responsibility of the waste generator and/or packager to determine the efficiency and proper 
proportions of absorbent for liquids being absorbed. Note: Enough absorbent materials 
must be provided to absorb at least twice the volume of radioactive liquid contents. 

Media 
..: a. .A Clay Materials 

Water 

1. 
2 
3. 
4. 
5. 
6. 
7. 
a. 

Speedi Dri 
HiDri 
Flora 
Florco x 
Instant Dri 
Safe T Sorb 
opal= 
Moltan Plus 

Approved 
Not Approved 
Approved 
Not Approved 
Not Approved 
Not Approved 
Approved 
Approved 

Approved 
Approved 
Approved 
Approved 
Approved 
Approved 
Approved 
Approved 

B. Diatomaceous Earths 

1. 
2 
3. 
4. 
5. 
6. 

superfine 
Floor Dry 
Celetom 
Safe N Dri 
Solid-A-SOrb 
ultrasorb 248 

Approved 
Approved 
Approved 
Approved 
Approved 
Approved 
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APPENDIX G (Cont.) 

Media 
C Perlite ****  

1. Chemsil30 
2. Chemsil50 
3. Chemsii3030 
4. DiaperlHP200 
5. Diaper1 HP5OO 

I>. Others 

Not Approved 
Approved 
Approved 
Approved 
Approved 

1. DicaliteDicasorb Approved 
2. PetroSCt** Approved*** 
3. Petroset II" Approved 
4. Aquaset** Not Approved 
5. AquaSetII.' Not Approved 
6. SafeTSet Not Approved 

Watet 

Approved 
Approved 
Approved 
Approved 
Not AppIwed 

Not Approped 
Approved' 
Not Approved 
Approved 
Approved' 
Approved 

Not for use with pure water 

** Note: The products Aquaset, Aquasct XI, Petroset, and Petroset II are exempt born 
Condition 31(B). These products shall only be used without an inner 4 mil plastic he r .  
Additionally, these products, when used in accordance with the manufacturer's procedures, 
incorporate the requirement of enough absorbent material to absorb at least olria the 
volume of radioactive liquid contellt 

*** Note: The product Petroset is primarily used in conjunction with Petroset II or Aquaset 
II when a mixture of water and oils ut present and the oils are in exccss of five percent of 
the waste volume. Use of Petroset requires power mixing equipment. 

o*o* Note: Perlite products shall not be used for packaging animal aucassc~. 
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Additional Requirements 
for the Disposal of 
Large Volumes of 

at the 
Richland, WA Disposal Facilitv 

NORM) ,hiaturall_v Occurring RadiQact ive Materials 

(Washington Administrative Code) 

WAC 246-249-0110 h g e  VdUnWr d YtIUdlr ot- 
CUM m8trri.L ( 1 )  In addition lo requiremenu for a 
disposal site uw permit contained in WAC 246-249- 
020. permittees and single generators of radiorctive 
wastes shall obtain the specific approval of the depart- 
ment prior to offering WVlStCS for disposal which: (a) 
Contain naturally occurring rrdiorctive material. ex- 
cluding source matcriai. (b) conuin an average total 
concentration leu than. or q u a l  to, 0.002 microcuries 
per gram, and (c) total in excar of 1.ooO cubic feet pcr 
year. 

(2) Appliations for specific departmental approval 
shall describe: (a) The chemical processes which produce 
or have produced the waste. (b) the volume of w u t c  to 
k disposed per year. (c) an estimate of bow long the 
permittee's disposal needs will ontinue.  (d) actions 
which have k e n  uken  or ar t  planned which could de- 
cruse the volume of the waste. and (e) alternative 
methods of disposal which have ken considered by the 
permittee. 

(3) A q u a t  for specific approval may k approved if 
the dcprrtmcnt finds tbe mrterial to k: (a) Consistent 
with disptsd site volume utiliution. (b) in conformance 
with anditions of all IieCnra and prmiu issued to the 
dk-1 dlc opcrrtw. (C) mOrr rppflpri8tely disposed 81 
Hanrord th in  by alternative means consistent with the 

oarruined in P.L. 99-240 Lolw tevd Radiaac- 
live Wute Policy Amendments Act of 1985. and (d) 
Q)fiiistm with protection of the public h u h h .  safety 
and cnvimmcnt. 
(4) Denial by the deprnmcnt of a rquerl for spccifs 

rpprova~ shall not k interpreted as an approval to dis- 
pw of naturally occumng radioactive material without 
regard to its radioactivity. [Statutory Authorily: RCW 
70.98.050 and 70.98.080. 91-16109 (Orda 187). 8 
246-249-080. filed 8/7/91, effective 9/7/91. Statutory 
Authority: RCW 43.70.040. 9142-019 (Order 121). 
rscodified as $ 24&2494U, filed 12/27/90. cffeclive 
1 /31/91. Statutory Authority: RCW 70.98.080. 8741- 
031 (Order 2450). 400242-090. filed 12/11/116.) 

d 
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C. 
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H. 



UTAH DIVISION OF RADIATION CONTROL 
RADIOACTIVE MATERIAL LICENSE 

SUPPLEMENTARY SHEET 

6. Radioactive Material 
(Element and Mass Nmbcr) 7. 

I. Cobalt-58 

CO bal t-60 

Chromium-5 1 

Cesium-134 - 

Cesium-137 

Europium- 152 

Europium- 154 

Iron-55 

Mcrcury-203 

Potassium40 

Iridium- 192 

Manganese- 54 

I. 

J. 

K. 

L. 

M. 

EL'. 

0. 

P. 

Q. 

R. 

S .  

T. 

Chemical and/or Physical Fonn 

License # UT 2300249 

3. 

K. 

L. 

hl . 

N. 

0. 

P. 

v. 

R. 

S .  

T. 

Volumemc bulky materials or 
structural debris 

DRC-03 
August 1989 

Page 2 of 12 

Volumetric bulky materials or 
structural debris 

Volumetric bulky materials or 
structural debris 

Volumetric bulky materials or 
smctural debris 

Volumetric bulky materials or 
structural debris 

Volurrtetric bulky materials or 
structural debris 

Volumetric bulky materials or 
structural debris 

Volumetric bulky materials or 
structural debris 

Volumemc bulky materials or 
structural debris 

Volumemc bulky materials or 
structural debris 

Volumetric bulky materials or 
structural debris 

Volumemc bulky materials or 
structural . .  debris 

, . .. 

B-147 

8. Maxihum 
Concentration In 

Waste for Disposal 

I. 

J. 

K. 

1,. 

M. 

N. 

0. 

P. 

Q. 

R. 

S .  

T. 

1.6E43 pCVg 

3.6E42 pCi/g 

6.8Ei-04 pCdg 

1.2E43 pCVg 

5.6S+02 pCVg 

1.7E43 pCi/& 

1.4E45 pCi/g 

L E 4 6  pCi/g 

1.OEi-04 pWg 

1.0E44 pCi/g 

2.5Ei-03 pCVg 

5.6EM3 pci/g 



6.  Radioactive Material 
(Element and Mass Number) 

U. 

V. 

W. 

s. 

Y. 

2. 

AA. 

BE. 

cc. 

DD. 

EE. 

FF. 

Niobium-94 

Nickel-59 

Nickel-63 

bad-2 10 

Polonicm-2 10 

Radium-226 

Radium-228 

Radium-228 
1 year 

Radium-228 
5 years 

Radium-228 
10 years 

Ruthenium- 106 

Antimony-124 
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8. Maximum 
Conccntration In 
W m  for Disposal 

6. Radioactive Material 
(Elcncnt and Mass Nurnlxr) 

GG. Antimony-125 

HH. Tin-113 

11. Strontium-90 

33. Thorium-230 

KK. Thorium-232 

LL. Uranium-234 

MM. Uranium-23.5 

NN. Uranium-236 

00. Uranium-238 

PP. Uranium-natural 

QQ. Uranium-depleted 

RR. Zinc-65 

* Daughters are sssumed to 

7. Chemical and/or Physical Form 

GG. 5 . 3 E 4 3  pCVg GG. Volumetric bulky materials or 
structural debris 

HH. 7 . 3 E 4 5  pC$g HH. Volumetric bulky materials or 
structural debris 

11. 2.0Ei-04 pCi/g Volumetric bulky materials or 
structural debris 

11. 

JJ. Volumetric bulky materials or 
structural debris 

J3. 1.5EM4 pCVg 

KK. 6.??E+02 pCYg* KK. Volumetric bulky materials or 
suuctural debris 

LL. 3.7E44 pCVg LL. Volumetric bulky materials or 
structural debris 

MM, 7.7Ei-02 pCVg Mhl. Volumetric bulk-- materials or 
structural debris 

NN. 3.6Ei-W pCi/g 

00. 2.8Ei-04 pCYg 

NN. Volumetric bulky materials or 
structural debris 

00. Volumemc bulky materids or 
structural debris 

PP. 1.8E44 pWg 

QQ. l.lEi-05 pCVg 

PP. Volumetric bulky materials or 
structural debris 

QQ. Volumetric bulky materials or 
structural debris 

RR. Volumetric bulky materials or 
structural debris 

be present at same concentrations 

I 
B- 149 
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9. AUTHORIZED USE 

Radioactive material as radioactive waste may be received, stored and disposed of by land burial. The licensee 
shall not accept low-level radioactive waste generated outside the region comprised of the party states to the 
Northwest Interstate Compact on Low-Level Radioactive Waste Management ("Compact") namely Alaska, 
Hawaii, Idaho, Montana, Oregon, Utah and Washington, unless the provisions of Articles IV and V of the 
Compact are met. Prior to receiving any such shipments, the licensee shall submit to the Utah Division of 
Radiation Control documentation evidencing compliance with these Compact provisions. 

CONDITIONS 

10. Licensed material shall be used at the licensee's facility located in Section 32 of Township 1 South and Rang 
11 West, Tooele County, CJtah. 

11. The licensee shall notpossess at any time, more than 300,000 cubic yuds of radioactive waste material wliic 
is not disposed of in accordance with the finished design requirements. This includes all wastes in storase o 
active processing. 

i 

12. F'tcmult fc Rw-12-5rC( 1). he licensee is p r i t c d  as excmptioil to R447-25-9, as jL relates to h i d  c ~ n e n h i ]  
and assumption of ownership. 

I 13. 'The maxiniuni quantity of special nuclear material which the licensee may possess, undisposed of, at my om 
time shall not exceed 350 grams of U-235. 

14. Licensed material specified in Item 6.A t!!ough 6.RR shall not be placed in a disposal cell unless it has bcei 
determined that the concentration of radionuclides is appropriately homogeneous within the physical form o 
the waste. This does not pertain to structural debris superficially contaminated with licensed materials. I 

I 15. A. If a inixrure of radionuclides a, b, and c are present in the waste in the conceritrations C,, c, and C, an; 
if the applicable maximum waste concentrations from Item 8 of this license are MWC,, MWG, and M W C  
respectively, then the concenmtion in the waste shall be limited so thar the fo1:owing relationship existi. I 

-+ + - < 1  
MWC, MWC, MWC, 

B. If a single radionuclide is present in the waste, the coilcentration shall not exceed the applicable vaiuc 
found in Item 8 of this license. I -... . .  
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The licensee may receive for treatment, storage, and disposal any radioactive waste as authorized by this 
license that contains hazardous constituents as permitted by the, "RCRA Hazardous Waste Operations 
Pernut" issued by the Executive Secretary, Utah Solid and Hazardous Waste Committee and "HWSA 
Permit" issued by the U.S. Environmental Protection Agency. 

The licensee shall dispose of these wastes in the "mixed waste" disposal embankment only. 

Sealed sources as defined in R447-12-3(64) shall not be accepted for disposal. 

Radioactive waste containing liquid, shall not be accepted for disposal except as provided by the Ground Water 
Discharge Permit, number UGW 450005, issued by the Executive Secretary of the Utah Water Quality Board. 

The licensee shall comply with the provisions of Chapter R447-18, "Notices, Inswctions and Reports to 
Workers by Licensees or Registrants, Inspections" and Chapter R447- 15, "standards for Protection Against 
Radiation". 

The licensee may W S ~ O K  licensed material or deliver licensed material to a canier for transpoit in accordance 
with the provisions of R447- 19-100 "Transportation". 

- 

Wriiten procedures shall be maintained and available at the disposal faciIity for operations involiring radioactive 
materials. The procedures shall incorporate operating instructions and appropriate safety precautinns for the 
work. The employee training program shall include detailed review of the operating procedures applicable to 
the employee's assignments. The requirement for written procedures shall include establishment of procedures 
for conduct of the radiation safety and environmental monitoring programs, including analytical procedws and 
insmment calibration requirements. Written procedures and subsequent changes to the procedure shall Se 
reviewed and approved by the Corporate Radiatior: Safety Officer and the Project Manager. .4t least annualil;. 
ail procedures shall be reviewed to assure continued applicability. 

The Corporation Radiation Safety Officer shall perform and document weekly inspections of the facility and 
report any findings of non-compliance, affecting radiological safety, to the Project Manager. Items for 
inspection include: operating procedures, license requirements and safety practices. 

The licensee shall conduct contamination surveys in accordance with Table 7.2 of the license amendment 
application dated September 20, 1990. 

The licensee shall conduct a bioassay and occupational airborne radioactive conramination monitoring PI; 9 b m i t i  

i t i  accdance with Section 7.4.8.3 of the license amendment application dated September 20, 2990. 

: -  *, 
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25. 

26. 

27. 

The 

The 

The 

License ## UT 2300249 

use of respirators shall be controlled by a respiratory protection program as stipulated in R447-15-103. 

licensee shall calibrate a i r  sampling equipment at intervals not to exceed six months. 

operational environmental monitoring program shall be conducted in accordance with Section 4.5, Table 

UTAH DIVISION OF RADIATION CONTROL 
RADIOACTIVE MATERIAL LICENSE 

SUPPLEMENTARY SHEET 
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4.7 and Figure 4.6 of the license amendment application dated September 20, 1990. 

I 28. Vehicles, facilities, equipment or other items for unresmcted use shall not be released from the licensee’s control 
if contamination measurements exceed the following limits: 

Colunm I 
Average bsJ 

5,000 dpm alphd 
100 cm’ 

100 dpm/100 cm’ 

Column I1 
Maximum bU 

Column III 
Removable ’=’ 

15,000 dpm alpha/ 
100 an2 

1.000 dpm alpha/ 
100 cml 

300 dpmf100 cm’ 

15,000 dpm kta- 
gmna/lOo an2 

Nuclide‘ 

U-nat U-235. U-238. and associated 
decay products 

TransuraDics, Rd-226. Ra-228. Th-230. 
- 

El-228. Pa-231, Ac-227. 1-125, 1-129 

“?I-112~ 21-232. Sr. 90. Ra-223. Ra-224. 
U-232, I-i26, I-i3i. 1-13  

Beta-gamma emitters (nuclides with decay 
mocies 0th than alpha emissions or 
spontaneous fission) txcepr Sr-90 arxi other 
noted above. 

5.000 dpm beta, 
gamma,’IOO cm2 

a. Where surface contmhation by both alona- and beta-gmia emitting nuclides exists, the limits established for alpha- and beta-gamma erixing 
nuclides should apply indepecdentty. 

b. As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material a.. determined by correcting the cownts 
per ininute observed by an appropriate detector for background, efficiency. and geometric factors associated wrth the instrwncntaliuii. 

C. Measurements of average contvninant should not be averaged over more than one square meter. For object$ of iess surface area the average 
should be derived for each mch object. 

d. The niaximurn contamination level applies to an area of not more than 100 cm’. 

e. T7ie amount of removable radioactive material per 100 an* of surface area should be determined by wiping the area with dry filter or soft 
absorbent paper, applying maderate pressure, and assessing the amount of radioactive material on the wipe with an qpopriale insuiient of 
know erficiency. Wheii removable conkminaticn oc objects of less surface a w  is determined. the peninent lev& shed!! Ix: reduct4 
proprwmally and tkc eiilirc surlke should be wiped. 

1. The averdge and maximum radiation levels associated with surface contamination resulting from bela-gamma eminers shall not exceed 0.2 
mrab’hr at 1 cm and 1.0 mad& at 1 cin, respectively. mesured through not more than 7 milligrams per square c e n h e t s  of loia LbSorkf. 

:* *> 

. .  . .  
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A quarterly report shall be prepared by the Corporate Radiation Safety Officer for the Project Manager and 
Company President evaluating employee exposures, effluent releases and environmental data to determine: 

A. If there are any upward trends in personnel exposures for identifiable categories of workers or types of 
operations or in effluent releases; 

B. If exposures and effluents might be lowered under the concept of maintaining exposures and effluents as 
low as reasonably achievable; and 

C. If equipment for exposure and effluent control is being properly used and maintained. 

In accordance with R447-25-33, the licensee shall submit annual reports to the Division of Radiation Conaul 
by the end of the first calendar quarter of each year for the preceding year. The reports shall include: 

A. Specification of the quantity of each of the principal contaminants released to unrestricted areas in liquid 
and in airborne effluents during the preceding year. 

€3. 

C. 

D. 

Tfic results of the environment& monitoring program: 

A summary of licensee disposal unit survey and maintenance activities; and 

A summary of the volume, radioisotopes and their activities for materials disposed of. 

Except as provided by this condition, the licensee shall maintain the results of sampling, analyses, sweys, and 
instrument calibration, reports on inspections and audits, employee training records as well as any related 
reviews, investigations and corrective actions, for five (5 )  years. The licensee shall maintain personnel exposure 
records in accordance with R447-15-401. 

Operations shall be conducted by or under the supervision of Vernon E. Andrews, Corporate Radiation Safety 
Officer, or other individuals designated by the Corporate Radiation Safety Officer upon successful completion 
of the licensee's mining program. 

The licensee shall staff the operations of the facility in accordance with the organization chart (Figure 8.11 of 
the license amendment application dated September 20, 1990. 

The licensee staff shall meet the qualificatiotis as described in Section 8.2 and shall have the responsibilities as 
described in Section 8.1.2 of the license amendment application dated September 20, 1990. 
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36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 
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The licensee shall not initiate disposal operations in newly excavated s e a s  until  the Division of Radiation 
Control has inspected and approved the ceil'embankment liner. 

The licensee shall provide "as built drawings" of the facility, at intervals not to exceed six (6) months. 
Drawings shall be submitted by February 1 and August 1 of each year. The drawings shall show conditions on 
the site as they existed no earlier than thirty (30) days prior to the submittal of the drawings to the Division of 
Radiation Control. Drawings submitted as, "as built drawings" will be marked as such, and wiIl be marked in 
the same place on each drawing. Record drawings showing approved future designs, final or finished conditions 
at the site may be included in the "as built drawings", but shall be marked as "record drawings". 

Radioactive waste which have been off loaded shall be placed in the appropriate disposal embankment and 
stored in a manner approved by the Division of Radiation Control. 

For the purpose of this license, debris is defined as any radioactive waste for disposal other than soils. 
Compactible debris is-defined as: (A) having a gradation that will pass through a four inch (4") grizzly and; 
(B) as having a density greater than seventy pounds per cubic foot dry weight in accordame with ASHTO T-93. 
Contaminated materials, other dim soil, not meeting these criteria are defined as noncompactible debris. 

T k  licensee shall place bulk ridka.ctive materials in twelve inch (E'*) unconpactcd lifss. 

In-place bulk radioactive waste shall be compacted at a moisture content of zero percent (0%) to three percect 
(3%) of optimum as detennined by the Standard Proctor Method ASTM D-698. 

The licensee shall compact each lift to not less thm ninety percent (90%) of optimum density as determined by 
Standard Proctor Method ASTM D-698. Sampling points for compaction ,testing shall indude locations 
immediately adjacent to debris when debris is included in the lift. 

All  debris shall be less than ten inches (lo") in at least one (1) dimension, and no longer than eight feet (8') 
in any dimension. 

The final 24 inches of the radioactive waste material embankment, within the side slopes and the top surface, 
shall be free of debris. 

A lift or any portion of a lift shall be limited to less than ten percent (10%) by volume of noncompactible debris 
and the debris shall be uniformly distributed throughout the lift. However, nonconipactible debris in the form 
of concrete, stone or so'lid metal may be placed in the lift up to twenty-tlve pexcent (25%) by volume, hf the 
total lift if uniformly distributed throughout the lift. 

.. - , 
, -  

: a <  * 
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The licensee shall excavate the disposal ceil liner, consisting of native materials, to a depth of twenty-four inches 
(24") and replace it with imported clay in six inch (6") uncompacted lifts. Each lift shall be compacted to not 
less than ninety-five percent (95%) optimum density as determined by ASTM D-698 and field permeability of 
1.0 x 10' cdsec .  

The licensee shall not place, compactible nor non-compactible debris, in the first lift. 

The disposal cell liner and radon barrier shall be constructed with a moisture content of zero percent (0%) to 
three percent (3%) of optimum moisture as determined by Standard Proctor Method ASTM D-698. 

The licensee shall compact the radon barrier to not less than 95 percent of optimum density as determined by 
Standard Proctor Method ASTM D-698 and a field permeability of 1.0 x lo' cdsec .  

The licensee shall record, at the time of acceptance, the date and time of day that any lift or portion of a lift 
has been accepted by the licensee as finished in accordance with all specifications and license conditions. 

The licensee shall use rock filter zone and rock erosion barrier that has been sized and graded in accordmince 
with Section 3.1.1.2 and 9.2.5 cjf the license amendment. zpyiication dated Septemkr 20, 1990. 

The licensee shall test rock erosion barrier arid filter zone rock in accordance with the provisions found in 
Section 9 of the license amendment application dated September 20, 1990. 

The licensee shall utilize a manifest ("Radioactive Waste Shipment and Disposal Record," Envirocare Fonn E- 
100) containing the infomution i q u i r d  in R447-15-31 l(2) and (3) including:. 

A. Specification of any solidification agents utilized; 

B. Identification of wastes containhg more than O,l% by weight of chelating agents. Chelating agenrs inearrs 
amine polycarboxylic zcids, hydroxyl-carboxylic acids, gluconic acids and polycarboxylic acids; 

C. An estimate of the weight percentage of any chelating agefits in waste. 

The licensee shall not accept radioactive waste for storage and disposal unless the licensee has ieceivd a 
complete "Radioactive Waste Shipment and Disposal Record" (Form #E- 100) from the shipper. 

The licensee shall nxiin-ain copies of complete inanifests or equivalent docurnentarion until the Division of 
Radiation Control authorizes their disposition. 

.. - . 
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The licznsee shall immediately notify the Division of Radiation Control or the Division’s on-site representative 
of any waste shipment where a violation of applicable regulations or license conditions has been found. 

The licensee shall require anyone who transfers radioactive waste to the facility comply with the requirements 
in R447-15-311(4)(a) through (h). 

The licensee shall acknowledge receipt of the waste within one (1) week of receipt by returning a signed copy 
of the manifest or equivalent documentation to the shipper. The shipper to be notified is the licensee who last 
possessed the waste and transferred the waste to the licensee. The returned copy of the manifest or equivalent 
documentation shall indicate any discrepancies between materials listed on the manifest and materials received. 

The licensee shall notify the shipper (Le., the generator, the collecIor, or processor) and the Division of 
Radiation Control when any shipment or part of a shipment has not arrived within 60 days after the advance 
manifest was received. 

The licensee shall maintain a record for e x h  shipment of waste disposed of at the site. As a minimum, the 
record shall include: 

A. 

B. 

C .  

D. 

- 

The dzte of disposal of the waste; 

The location of waste in the disposal site; 

The condition of the waste packages received; 

Any discrepancy between the waste listed on the shipmerir manifest or shipping pspzrs and the viaste 
received in the shipment. 

A description of any evidence of leaking or damaged packages or radiation or contanination in excess of 
applicable regulatory limits; and 

A description of any repackaging operations of any of the waste packages in the shipment. 

E. 

D. 

In accordance with R447-25-31 the licensee shall maintain a Utah Division of Radiation Control Surety (Trust) 
Agreement adequate to fund the decommissioning and reclamation of the grounds, equipment and facilities. 
These costs, identified in Section 10 of the license amendment applicbtion dated Septemkr 20, 1990, shall be 
reviewed and updated annually and a repon submitted to the Ueh Divisioit of Radiation Control within 60 days 
after July 1. of each year. The survey arrangement shall be updated as necessary to reflect decomxnissioniiig 
arid reclamation costs. 

1-y 
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Truck, railcar, waste hauling and other earth moving equipment washdown (decontamination) facilities, including 
evaporation ponds, shall be controlled and fenced to prevent intrusion. 

A11 burial embankments and waste storage areas, including immediately adjacent drainage structures, shall be 
controlled areas, surrounded by a six foot (6’) high, chain link fence, topped with twisted selvedge, All 
permanent fence shall be chain link, six feet (6’) high, topped with three strand barbed wue, top tension wke 
and twisted selvedge. 

The licensee shall fulfill and maintain compliance with all conditions and shall meet all compliance schedules 
stipulated in the Ground Water Discharge Permit, number UGW 450005, issued by the Executive Smelary of 
the Utah Water Quality Board. 

One (1) year prior to-the anticipated closure of the site, the licensee shall submit a final version of the site 
closure, decontaniinaLion and decommissioning plan. As part of this plan, the lieerisec shall dcrnonsnate by 
ineasuremerlts and/or modeling that concenmtions of radioactive materials which may be relased to the general 
envirorunent, after site closure, wiil not result in an annual dose exceeding 25 millirems to the whole body, 75 
ni!llr,tns 13 the thyroici, and 25 millirems to any other organ of a;q member of tihe public. 

Except as specifically provided otherwise by this license, the lice.nsee shall possess and use rzdioactive material 
described in Item 6, 7, and 8 of this license and conduct site operitions ir, accordance with statements, 
representauons, operatins procedures, and disposal criteria, heretofore made by thc licensee or his authorized 
representative in application for and subseflent to issuance of Utah Radioactive ,Material License No. LT 

thereto-d,T&- - . 

Larry F. A erson, Executive Secretary, Utah Radiation 
/ 

Control Board 

_ . _  
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Envirocare of Utah, hc. 
215 South State Strtet 
Suite 1160 
Salt Lake City, Utah 841 11 

In accordance with letter dated October 27, 192, radioactive material license number U T  2300249 is amended 
as follows: 

CONDITION 28. 

28. A. Vehicles, containers, facilities, materials, equipment or other items for unrestricted use, except rail cars, 
trucks and trailers used for commercial transport of radioactive waste material, shall not be released from 
the licensee’s control if contamination exceeds the limits found in Table 28-A: 

TABLE 2% - A 

Column I Column II Column m 
Avaage Maximum bu Removable 

5,000 dpm alpha/ 15.000 dpn alpha/ 1.000 d p  alpha/ 
100 Cm’ 100 Cm2 100 Cm’ 

100 dpm/100 Cm’ 300 dpm/l00 cm’ 20 dpm/100 an’ 

Loo0 dpm/100 m2 3.000 dPm/lOo cm2 200 dpm/lOO cm2 

5.000 dpn beta 15.000 dpm beta- 1.m dpm beta- 
gammdloo Cm’ gamma/100 Cm’ gammdloo cm’ 

Nuclide’ 

U-nat U-235, U-238, aad a~~ociated 
QcaY produets 

Traosurani~s. &-226. b-228, Th-230, 
Th-228, Pa-231, Ac-227, 1 - 1 s .  1-129 

Th-w Th-232, Sr-90, Ra-223, Ra-224, 
U-232, 1-126, 1-131, 1-133 

Beta-gamma emitters (nuclides with decay 
modes other than alpha emissions or 
spontaneous fwion) except Sr-90 and o k  
noted above. 
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License # U T  2300249 
Amendment # 2 

&aL, - . . . . . d o n  by both alpha- and beta-gamma emitting nuclides exis& the limits established for alpha- and beta-gamma emiaing 
nuclides should apply iDdepcodendY. 

As used in this table. dpm (disintegrations pcr minute) means the rate of emission by radioactive material as determined by correcting the counts 
per minute obsaved by an appropriate detector for background, efficiency. and g e o m e ~ c  factors associated with the instrumentation. 

Measumncnts of average coataminaot should not be averaged over mom than ore square meta. For objects of less surface area the average 
should be dnived for each such object 

The maximum ContamiDation level applies to an area of not more than 100 ax?. 

The amount of movable rdioactive material per 100 an’ of surface area should be detamincd by wiping the area with dry filter or soft 
absorbent papa, applying moderate pcssure, and assessing the amount of radioactive matcriai on the wipe wirh an appropriate instnunat of 
how efficiency. When removable contamination on objefts of less surface area is determined tbe pertinat levels should be reduced 
proportionally and the entin surface should be wiped. 

The average and maximum radiatioa levels associated with surface contamination resulting from beta-gamma aniocn shall not exceed 0.2 
mrxi/hr at 1 cm and 1.0 mrad/hr at 1 cm. reJpectively, measured through not mort than 7 miUigrams per square centimeter of total &OM. 

8. B. All trucks, trailers and rail cars used for commtrcial transport of radioactive material to Envirocare will 
be decontaminated to the rcleasc limits set forth in the following: 

TABLE 28 - B 
REMOVABLE EXTERNAL RADIOACTIVE CONTAMINATION - WIPE LIMITS 

B-159 
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CONDITION 65. 

65, Except as specifically pro\,d otherwise by license, the licensee shall possess and use radioactive material 
described in Item 6, 7, and 8 of this license and conduct site operations in accordance with statements, 
representations, operating procedures and disposal criteria, hentofore made by the licensee or his authorized 
representative in application for and subsequent to issuance of Utah Radioactive Material License No. UT 
2300249 and amendments thereto. 

UTAH RADIATION CONTROL BOARD 

2 _. n . 
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WASHINGTON DEPARTMENT OF HEALTH 
DIVISION OF RADIATION PROTECTION 

POINT OF ORIGIN INSPECTION REPORT 

A. SUMMARY 

1. GENERAL INFORMATION 

e. Site Use Permit # 
f. Expiration Date: 
g. License # 
h. # of Amendments: 
i. License Exp. Date: 

a. Facility Name and Address 

b. ContactfI'itle: j. Inspected By: 

c. Telephone Number: 
k. Type of Licensed Activity: 

d. Date of Inspection: 

1. Type of Inspections: Announced Unannounced - Special 
Comprehensive Initial Routine - 
Termination FOIIOW-UP Partial - 

n. Directions To Facility: 
9 w 

m. Management Summary: 
-Opening Conference ( X )  
-Closing Conference (*) 

2. a. Previous items of noncompliance noted during last inspection dated werelwere not satisfactorily resolved. 

b. No items of noncompliance cited during previous inspection dated 

C. items of noncompliance found during this inspection. 

3. ViolationslItems of Concern 

Lead Inspector: Date: 

Reviewed By: Date: 

Reviewed By: Date: 



The purpose of the point of generation inspection is to verify that generators using the US 
Ecology, Inc. low-level radioactive waste (LLRW) disposal facility are complying with the 
requirements and intent of Washington Administrative Codes (WAC) Title 246, Chapter 249, 
and the site operators license. Additionally, the inspection provides the means to help the 
generator, if any deficiencies in the LLRW program are identified. 

- B. 

1. 

2. 

MANAGEMENT CONTROL 

The chain of command for waste generation/disposal is as follows: 
(Show chain of command diagram or attach diagram) 

The RSO is 
following individualhdividuals. 

The RSO is assisted by the 

3. 

4. 

5. 

How many employees are at the facility? 

How many of the above employees are in the LLRW program? 

What is the nature of your business? 

6. How are personnel generating or packaging the waste kept informed of disposal 
requirements and regulations? 

7. 

NOTES: 

What is the frequency of training for waste generatordpackages? 

8. Who conducts the training? 

9. Dates of training and subject. 
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10. Does the facility have any hazardous waste on site? 

11. Where is the hazardous waste stored? 

12. How much mixed waste is stored? 

13. How is waste checked to ensure no mixed waste is packaged with waste destined for the 
LLRW disposal facility? 

14. Employee Interviews: 
Name/Position Comments 

15. 

16. 

17. 

Is there a quality control program in place to assure compliance with WAC 246-249-040 
(Classification of radioactive waste) and 246-249-050 (Acceptable radioactive waste 
forms and packaging)? 

How often are these checks performed? 

Does the Quality Assurance program for the above include management evaluation of the 
audits? 

NOTES: 

18. 

19. 

How often are the management evaluations performed? 

Are these evaluations and audits documented? 
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20. 

21. 

22. 

23. 

- C. 

1. 

2. 

Management evaluation of audits last performed 
(a) List or attach any findings of the evaluations/audits for the past year 

Is there a process control program that validates that liquid wastes are packaged in 
sufficient approved absorbent material to absorb twice the volume of liquid, solidified 
using an approved solidification agent, or stabilized using an approved stabilization 
media? 
What is the process for validation? 

Is there a process control program that validates that solid wastes containing liquid 
contain as little free-standing liquid as is reasonably achievable, but in no case exceeding 
one percent by volume? 
What is the process for validation? 

Are the services of a broker used? 
services does the broker provide? 

. If so who is the broker, and what 

OPERATIONS 

Are applicable procedures for the packaging of radioactive waste posted or other wise 
made available? . Procedures are available for the packaging of the 
following waste forms: 

Are the procedures adequate for the waste streams that are generated? 

What waste streams are typically generated at this facility? 

NOTES: 

C-6 



3. Are scintillation fluids used? . What type of fluids are used? 
. How and where are the scintillation fluids 

disposed? 

4. Is there a current copy of the disposal site license available at locations were waste is 
packaged? 

5.  Is there written guidance at each location where waste is packaged for waste packaging, 
segregation, etc.. .? 

6. How is waste accountability maintained for each area where waste is generated (ie. 
radionuclides and activities)? 

7. How often is waste collected from each area generating LLRW? 

8. If waste is packaged in different areas, a visual inspection of random packages prepared 
for disposal should be performed. 

Packape # Area of Packaping Package Contents Acceptable 

9. If waste is sent to a central packaging location how do the people performing packaging 
functions know what waste is being transferred? 

10. How is the requirement for twice the amount of absorbent to liquid ratio ensured? - 

11. What absorbent material is used? 

NOTES: 
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12. 

13. 

14. 

15. 

16. 

17. 

D. 

1. 

2. 

3. 

4. 

5. 

If waste is sent to a central packaging location, how do they ensure no waste subject to 
RCRA or Washington states Dangerous Waste regulations are present? 

Does the facility incinerate any waste? 
ash disposed of? 

. How is the resulting 

Does the facility compact any waste? 

How is waste classification determined? 

How is the concentration of radioactivity determined for each package? 

How are pathogenic, biological, and infectious material treated to reduce to the maximum 
extent practicable the potential hazard from non-radiological materials? 

PREPARATION FOR SHIPMENT 

What is the annual volume of waste disposed at the Hanford LLRW disposal facility? 

What is the annual activity of waste disposed at the Hanford LLRW disposal facility? 

How many shipments to the disposal facility have been made in the past year? . 

Is a copy of DOT regulations (49 CFR) on hand? 

What type of containers are normally uses for waste shipments to the disposal facility? 

C-8 



6 .  If 7A specification containers are used, is documentation available and on file showing 
a complete documentation of tests and that packaging design and materials comply with 
specification. (Documentation is required for one year after the latest shipment of 7A 
specification containers). 

NOTES: 

7. How is the information required for manifests compiled? 

8. 

9. 

The inspectors independent radiation surveys revealed the following: 
Package # Surface reading (mr/lhr) 1 meter readin9 (mr/hr) Smear Result 

The following instruments were used for the above surveys: 
Manufacturer Model Serial # Cal. due date 

10. The contents of the following packages were inspected for compliance with the disposal 
operators license, and WAC 246 - 249: 
Package # Contents In Comdiance Discrepancies 

11. Are procedures for packaginghhipping available? 
located? 

. Where are the procedures 

12. How does the generator ensure that packaging is in unimpaired condition prior to 
packaging? 

c-9 



13. 

14. 

15. 

16. 

17. 

How does the generator ensure that each closure device including any gasket, is properly 
installed, secured, and free of defects? 

How does the shipper ensure proper torque (40 ft-lb) of locking ring bolts for 7A 
specification drums? 

NOTES: 

How does the shipper ensure that contamination and radiation levels are within allowable 
limits? 

Does the shipper have a 24 hour emergency response telephone number that is monitored 
at all times by a knowledgeable person? . What is the emergency phone 
number? . What is the person’s name and position that monitors the 
emergency phone? 

Are packages properly marked and labeled in accordance with disposal facility license, 
WAC 246-249, USNRC, and USDOT regulations? 

NOTES: 
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SUMMARY OF NONCOMPLIANCE/ITEMS OF CONCERN 

REGULATION BRIEF STATEMENT OF PROBLEM 

INSPECTORS SIGNATURE DATE 
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