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THE PUREX STORAGE TUNNELS DANGEROUS WASTE
PERMIT APPLICATION

FOREWORD

The Hanford Site is owned by the U.S. Government and operated by the

U.S. Department of Energy, DOE Richland Field Office. The Hanford Site
manages and produces dangerous waste and mixed waste (containing both
radicactive and dangerous components). The dangerous waste is regulated in
accordance with the Resource Conservation and Recovery Act of 1976 and the
State of Washington Hazardous Waste Management Act of 1976 (as administered
through the Washington State Department of Ecology Dangerous Waste
Regulations, Washington Administrative Code 173-303). The radioactive
component of mixed waste is interpreted by the U.S. Department of Energy to be
regulated under the Atomic Energy Act of 1954; the nonradioactive dangerous
component of mixed waste is interpreted to be regulated under the Resource
gogse{;gtggg and Recovery Act of 1976 and Washington Administration

ode -303.

For purposes of the Resource Conservation and Recovery Act and the
Washington State Department of Ecology Dangerous Waste Regulations, the
Hanford Site is considered to be a single facility. The single dangerous
waste permit identification number issued to the Hanford Site by the
U.S. Environmental Protection Agency and the Washington State Department of
Ecology is U.S. Environmental Protection Agency/State Identification
Number WA7890008967. This identification number encompasses more than
60 treatment, storage, and/or disposal units within the Hanford Site,
hereinafter referred to as the Hanford Facility when cited in the context of
the Resource Conservation and Recovery Act and the Washington State Department
of Ecology Dangerous Waste Regulations. A1l waste management activities
carried out under the assigned identification number are considered to be
'onsite’'.

Westinghouse Hanford Company is a major contractor te the U.S. Department
of Energy, DOE Richland Field Office and serves as co-operator of the
PUREX Storage Tunnels, the storage unit addressed in this permit application.

Westinghouse Hanford Company is identified in the permit application as a
“co-operator” and signs in that capacity. Any identification of Westinghouse
Hanford Company as an 'operator' elsewhere in this application is not meant to
conflict with Westinghouse Hanford Company's designation as a co-operator but
rather is based on Westinghouse Hanford Company's contractual status for the
U.S. Department of Energy. :

The PUREX Storage Tunnels Dangerous Waste Permit Application (Revision 1)
consists of both a Part A and a Part B permit application. An explanation of
the Part A revisions associated with this storage unit, including the Part A
revision currently in effect, is provided at the beginning of the Part A
Section.

911205.0948
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The Part B consists of 15 chapters addressing the organization and
content of the Part B checklist prepared by the Washington State Department of
Ecology (Ecology 1987). For ease of reference, the checklist section numbers,
in brackets, follow chapter headings and subheadings.

The PUREX Storage Tunnels Dangerous Waste Permit Application {(Revision 0)
was submitted to the Washington State Department of Ecology and the
U.S. Environmental Protection Agency on September 28, 199¢. This submittal,
Revision 1, addresses Washington State Department of Ecology review comments
10 | made on Revision 0, dated February 5, 1991, and August 9, 1991.

WO~ M=

12 The PUREX Storage Tunnels Danﬁerous Waste Permit Application contains
13 | information current as of September 30, 1991.

iv
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authorized derivitive classifier

as low as reasonably achievable

American National Standards Institute
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Liability Act of 1980
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U.S. Department of Energy, DOE Richland Field Office
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U.S. Environmental Protection Agency

plutonium-uranium extraction

railroad cars
Resource Conservation and Recovery Act of 1976

Superfund Amendment and Reauthorization Act of 1986
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PART A

The Part A, Form 1, included in this permit application was submitted to
the Washington State Department of Ecology in May 1988. The Part A, Form 1,
consists of three pages.

The original Part A, Form 3 (Revision 0), was submitted in November 1987.
A revised Part A, Form 3 (Revision 1), was submitted with the original Part B
permit application in September 1990.

The Part A, Form 3 (Revision 1), included in this permit application was
submitted with the original Part B permit application to redesignate the
PUREX Storage Tunnels as a miscellaneous unit. Additionally, dangerous waste
code D001 [WAC 173-303-090(5)] was added to address the ignitable
characteristic of the silver nitrate stored in Tunnel Number 2. The estimated
annual quantities of waste also were modified to represent the maximum
quantity of waste placed in the PUREX Storage Tunnels in any given year since
initial operation. The Part A revision included in this permit application
consists of five pages of Form 3, three figures, and one photograph.

Part A-i

911121.1136
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FORM 1
DANGZROUS WASTE PERMIT GENERAL INFORMATION

X]. CERTIFICATION

I certify under penalty of Taw that I have personaily examine< and am
familiar with the information submitiad in this application and ail
attachments, and that based on my inquiry of thesa inaividuals immadiately
rasponsible for obtaining the information, [ believe %that the submitteg
information is true, accurate, and compieta. [ am 3aware that there are
significant penalties for submitting false infirmation inclucing the
possibility of fine and imprisonment.

s T (~/f-5 4

Date

ichae! J. Lawrence
Minager, Richland Operitions
United Statas Departzent of Energy

< (D). r»\..:>k;,g_.-SL; < }31/?3'

~x Witiiam M. Jadog Jate
- President
— Westinghouse Hanford Company
Co-operator
-
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The PUREX Storage Tunnels are a miscellaneous unit (S05) used for storage of
mixed waste. The two tunnels are designed to store discarded aquipment. Since being
placed into service, various types of equipment containing mixed waste have been stored
in Ehe tunnels on railcars. MNot all equipment stored in the tunnels contain mixed
waste. .

The construction of Tunnel 1 was completed in 1956. The maximum storage volume
of the tumnel is approximately 5,400 cubic yards (19 feet wide by 22 feet high by
350 feelt long) and provides storage space for esight railcars. Between June (1960 and
January 1965, all eight railcar positions were Filled and the tunnel subsequently
sealed. The combined volume of the equipment stored in Tunnel I is approximately
730 cubic yards.

The construction of Tunnel 2 was completed in 1964. The maximum storage volume
of the tunnel is approximately 26,000 cubic yards (19 feet wide by 22 feet high by
1,680 feet long) providing storage space for 40 railcars. The first railcar was placed
in Tunnel 2 in December 1967 and as of January 1990, 17 railcars have been placed in the
tunnel. The combined volume of equipment stored on the 17 railcars presently in
Tunnel 2 is approximately 1,780 cubic yards.
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W. OESCAIPTION GF DANGEAQUS WASTES {contmuea)

L Ut Dug SPACE 7O LIST AQGNONAL PAGCESS GOOLS FROM SECTION O(1} Oa PAGE % ‘

The waste stored in the tunnels includas lead (D008) weights, counterweights, mercury
(D009) in the dissolvers, and silver salts (D011} from the silver reactors. The silver
salts are considered ignitible (DOOLl) because of the presence of silver nitrate. These
dangeroys wastes are considered toxic extremely hazardous waste (WTOl).

The estimated amount of mixed waste currently stored in the tunnels is as follows.

TUNNEL NUMBER  DANGERQUS WASTE AMOUNT! LOCATION [N _TUNNELS?

1 Lead (elemental) 500 1bs Positions 2 and 4

2 Silver Saltsd 1,625 1bst Positions 5 and 15
Mercury (elemental) 284 lhs Positions 7, 9, and 11
Lead (elemental) 6,084 Tbs Positions 14 and 15

1 - The amounts indicated are approximates in pounds (1bs}.
2 - Railcar positions start from the south end of the tunnel (Position 1 farthest south).
3 - A mixture of silver nitrate, silver halides and silver fines.
4 - Expressed as pounds-equivalent of silver nitrate.
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X. OPERATOR CERTIFICATION

[ certify under penalty of law that I have personally examined and am familiar
with the information submitted in this and a1l attached documents, and that

- based on my inquiry of those individuals immediately responsible for obtaining

the information, I believe that the submitted information is true, accurate,
and completa., [ am aware that there are significant penalties for submitting
false information including the possibility of fine and imprisonment.

N 1 Y Y ) 3/12/50

Uwner/Operator = Date
John D. Wagoner, Manager

“~U.S. Department of Energy

Richland Operations Office

W 0%// 20
Lo-opergior Date *

Roger C. Nichals, President
Westinghouse Hanford Company
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PART B

This permit application for the PUREX Storage Tunnels consists of
15 chapters and 10 appendices.

911115.1302
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1.0 INTRODUCTION

This chapter describes the permitting approach for the PUREX
(plutonium-uranium extraction) Storage Tunnels and provides an overview of the
contents of the PUREX Storage Tunnels Part B permit application.

1.1 THE PUREX STORAGE TUNNELS PERMITTING

The PUREX Storage Tunnels are a mixed waste storage unit consisting of
two underground railroad tunnels: Tunnel Number 1 designated 218-E-14 and
Tunnel Number 2 designated 218-E-15. The two tunnels are connected by rail to
the ?UREX)P1ant and combine to provide storage space for 48 railroad cars
(railcars).

The PUREX Storage Tunneis provide a long-term storage location for
equipment removed from the PUREX Plant. Transfers into the PUREX Storage
Tunnels are made on an as-needed basis. Radioactively contaminated equipment
is Joaded on railcars and remotely transferred by rail into the PUREX Storage
Tunnels. Railcars act as both a transport means and a storage platform for
equipment placed into the tunnels.

The tunnels are weather-tight structures covered by 8 feet (2.4 meters)
of earth. This design protects the stored equipment from exposure to natural
elements, provides external radiation shielding from the radioactive equipment
stored inside the tunnels, and provides for protection of the environment.

Tunnel Number 1 was completed in 1956 as part of the PUREX Facility
construction project and provides storage space for eight railcars. Tunnel
Number 1 was filled to capacity in 1965 and subsequently was sealed. Tunnel
Number 2 was an expansion project constructed in 1964. This tunnel is
different in design and is considerably Tonger than Tunnel Number 1, providing
storage space for a total of 40 railcars. As of September 30, 1991, there
were 17 railcars stored in Tunnel Number 2. The Washington State Department
of Ecology (Ecology) will be notified of future increases or decreases in the
number of railcars stored in the tunnels by means of the Hanford Site Annual
Dangerous Waste Report (Chapter 12.0, Section 12.4.1.2).

All equipment stored in the tunneis has been involved in PUREX Plant
process operations and, as a result, is radioactive. While all of the
equipment is radioactive, most equipment placed in the tunnels for storage
does not contain dangerous waste. The dangerous waste associated with the
equipment is either attached to, or contained within, the equipment.

The PUREX Storage Tunnels are classified as a miscellaneous unit and are
being permitted under the provisions of Ecology Dangerous Waste Regulations,
Washington Administrative Code (WAC) 173-303-680. Classification as a
miscellaneous unit was determined to be appropriate because the PUREX Storage
Tunnels do not conform to the description of any existing unit provided in
WAC 173-303-040.

1-1
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This Part B is written under the assumption that authority for the
administration of "Miscellaneous Units" (WAC 173-303-680) will be extended to

Ecology by the time the PUREX Storage Tunnels permit is finalized and issued.

The WAC 173-303-680 requires that miscellaneous unit permit terms and
conditions address appropriate requirements provided for other treatment,
storage, and/or disposal (TSD) facilities. The construction and operation of
the PUREX Storage Tunnels most closely resembles that of a container storage
facility; therefore, appropriate requirements for a container storage facility
are addressed throughout the permit application. However, because of the high
levels of radiation present inside the PUREX Storage Tunnels, certain
inspection and labeling requirements prescribed for a container storage
facility are not feasible and alternatives are necessary. These alternatives
serve to meet the intent of the requirements prescribed by WAC 173-303 and to
maintain radiation exposure to personnel as low as reasonably achievable
(ALARA). The rationale for operations associated with the PUREX Storage
Tunnels is addressed further in a petition for rulemaking change submitted to
Ecology and the U.S. Environmental Protection Agency (EPA) (Freeberg 1989) in
fulfiliment of a Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) milestone (Milestone M-22-01) (Ecology et al. 1990).
This proposed petition identifies areas where it is not practical to perform
inspections and other activities prescribed by the Resource Conservation and
Recovery Act (RCRA) of 1976 because of radiclogical hazards present at certain
Hanford Site TSD units.

This permit application addresses only the PUREX Storage Tunnels. Other
TSD units that are part of the PUREX Facility will be addressed under separate
Part A and Part B permit applications.

1.2 THE PUREX STORAGE TUNNELS PART B PERMIT APPLICATION CONTENTS

The PUREX Storage Tunnels Part B permit application consists of
15 chapters: ’

¢ Introduction (Chapter 1.0)

* Facility Description and General Provisions (Chapter 2.0)
* Waste Characteristics (Chapter 3.0)

¢ Process Information (Chapter 4.0)

* Groundwater Monitoring (Chapter 5.0)

¢ Procedures to Prevent Hazards (Chapter 6.0)

* Contingency Plan (Chapter 7.0) .

» Personnel Training (Chapter 8.0)

* Exposure Information Report (Chapter 9.0)

1-2
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+» Waste Minimization Plan (Chapter 10.0)

e Closure and Postclosure Requirements (Chapter 11.0)

+ Reporting and Recordkeeping (Chapter 12.0)

e OQOther Relevant Laws (Chapter 13.0)

o Certification (Chapter 14.0)

e References (Chapter 15.0).

A brief description of each chapter is provided in the following
sections.

1.2.1 Facility Description and General Provisions (Chapter 2.0)

This chapter provides a general description of the PUREX Facility, the
PUREX Plant, and the PUREX Storage Tunnels. A brief description of the
Hanford Site and Hanford Facility also are provided. ‘

1.2.2 Waste Characteristics (Chapter 3.0)

This chapter describes the physical, chemical, and biological
characteristics of the dangerous waste stored within the PUREX Storage
Tunnels. A waste analysis plan is included that provides the methodology for
determining waste types.

1.2.3 Process Information (Chapter 4.0)

This chapter covers the detailed operation of the PUREX Storage Tunnels.
The information describes the removal of equipment from the PUREX Plant and
placement and removal of the equipment at the PUREX Storage Tunnels.

1.2.4 Groundwater Monitoring (Chapter 5.0)

This chapter explains that the PUREX Storage Tunnels are not operated as
a dangerous waste surface impoundment, waste pile, Tand treatment unit, or
landfill. Therefore, groundwater monitoring is not required.

1.2.5 Procedures to Prevent Hazards (Chapter 6.0)

This chapter discusses hazard preveniion and emergency preparedness
equipment, structures, and procedures.

1-3
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1.2.6 Contingency Plan (Chapter 7.0)

This chapter provides information on contingency planning to ensure that
the PUREX Facility has measures in place to lessen the potential impact on the
public health and the environment in the event of an emergency.

1.2.7 Personnel Training (Chapter 8.0)
This chapter outlines the training program for PUREX Facility employees

whose primary duties at the PUREX Storage Tunnels are identified as being
associated with dangerous waste management.

1.2.8 Exposure Information Report (Chapter 9.0)

This chapter explains that the PUREX Storage Tunnels will not store,
treat, or dispose of dangerous waste in a surface impoundment or a landfill.
Therefore, exposure information is not required.

1.2.9 Waste Minimization Plan (Chapter 10.0)

This chapter explains that the PUREX Storage Tunnels operations do not
generate regulated dangerous waste. Therefore, a waste minimization plan is
not required.

1.2.10 Closure and Postclosure Requirements (Chapter 11.0)

This chapter describes how the PUREX Storage Tunnels will be
decontaminated and closed. A closure schedule is provided. The PUREX Storage
Tunnels are to be clean closed; therefore, no postclosure plan is ‘included.
1.2.11 Reporting and Recordkeeping (Chapter 12.0)

This chapter summarizes commitments for reporting and recordkeeping that
are applicable to the PUREX Storage Tunnels.

1.2.12 Other Relevant Laws (Chapter 13.0)
This chapter discusses federal and state laws that govern the operation

of the PUREX Storage Tunnels, other than the RCRA, as amended, and the State
of Washington Hazardous Waste Management Act of 1976, as amended.

911112.0932
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1.2.13 Certification (Chapter 14.0)

This chapter contains the required certification signed by officials of
the U.S. Department of Energy, DOE Richland Field Office (DOE-RL) and
Westinghouse Hanford Company indicating that the information provided is true,
accurate, and complete.

1.2.14 References (Chapter 15.0)

References used throughout this Part B permit application are Tisted in
this chapter. Al1 references listed here, which generally are not available
from other sources, will be made available for review, upon request, to any
regulatory agency or public commentor. References can be obtained by
contacting the following:

Administrative Records Specialist
Public Access Room H4-22
Westinghouse Hanford Company

P. 0. Box 1970

Richiand, Washington 99352.

1.3 ACRONYMS AND ABBREVIATIONS

Acronyms and abbre&iations used throughout this Part B permit application
are located at the beginning of the document between the Foreword and the
Part A permit application.
1.4 DEFINITIONS

Definitions specific to this permit application are provided in this
section. These definitions supplement those provided in WAC 173-303-040.

ALARA-~An acronym for as low as reasonably achievable. ALARA denotes the
concept of ensuring minimization of exposure of personnel to all hazardous
substances and conditions including radiation and hazardous chemicals. This
concept is the policy of the U.S. Department of Energy.

Contractor-~-Firm under contract to the U.S. Department of Energy te provide
Hanford Site services. Currently, there are the following four onsite, prime
contractors:

* An Operations and Engineering Contractor

* A Research and Development Contractor

An Engineer and Constructor Contractor

A Medical Health Services Contractor.

1-5
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Throughout the remainder of this permit application, the term contractor,
except where specified, is used to refer to the operations and engineering
contractor,

Dangerous or hazardous waste--In addition to the definition in

WAC 173-303-040, means the nonradioactive dangerous component of waste
commonly called mixed waste (i.e., waste that is both dangerous and
radioactive). Dangerous waste commonly is used to refer to hazardous,
dangerous, or extremely hazardous waste within this permit application.

DOE Richland Field O0ffice--Formally referred to as 'Richland Operations
Office' and 'DOE Field Office, Richland.' Usage of either term within the
text should be considered as equivalent to the 'DOE Richland Field Office’.

Facility--Dependent on context, the term 'facility’', as used in this permit
application, could refer to:

e The Hanford Facility (refer to definition)
* A facility as defined in WAC 173-303-040

e Building nomenclature commonly used at the Hanford Facility. In this
context, the term 'facility' remains as part of the title for various
treatment, storage, and/or disposal (TSD) units (e.g.,
glG ?onr§dioactive Dangerous Waste Storage Facility, Grout Treatment

acility).

Generating Unit--Term inferred to have the same meaning as 'generator' as
defined in WAC 173-303-040. For purposes of RCRA and the Dangerous Waste
Regulations, the Hanford Facility is considered to be a single generator
consisting of a number of generating units.

Hanford Facility--A single RCRA facility identified by the EPA/State
Identification Number WA7890008967 that consists of over 60 TSD units
conducting dangerous waste management activities. These TSD units are
included in the Hanford Facility Dangerous Waste Part A Permit Application
(DOE-RL 1988}. Also, the contiguous portion of the Hanford Site that contains
these TSD units and, for the purposes of the RCRA, is owned and operated by
the U.S. Department of Energy (excluding lands north and east of the
Columbia River, river islands, state owned or leased lands, lands owned by the
Bonneville Power Administration, lands leased to the Washington Public Power
Supply System, and the Ashe Substation). The Hanford Facility is a single
;itg]for purposes of provisions regulating ‘offsite' or 'onsite' waste
andling.

Hanford Site-~The approximately 560 square miles (1,450 square kilometers) in
southeastern Washington State owned by the United States Government and
commonly known as the Hanford Reservation.

Jumper--A prefabricated, remotely installed, piping assembly used to make

intra cell transfers between process equipment. The piping assembly may .
contain: connectors, valves, instrumentation, and counterweights.
1-6
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0ffsite Shipments—-Shipments not considered to be onsite.

Onsite Shipments--Shipments (1) from waste generating units to TSD units
operated by the DOE-RL or (2) between TSD units operated by the DOE-RL.

PUREX Facility--Al1 buildings and structures, including the PUREX Storage
Tunnels, that lie within, or adjacent to, the double fenced area. The office
trailer compliex located adjacent to, but outside, the double fenced area, also
is considered to be a part of the PUREX Facility.

PUREX Plant--~The PUREX processing building, Building 202-A.

Treatment, Storage, and/or Disposal Unit--A unit used for treatment, storage,
and/or disposal of dangerous waste that is required to be permitted and/or
closed pursuant to RCRA requiremenis as determined in the Hanford Federal
Facility Agreement and Consent Order {Tri-Party Agreement) Action Plan
(Ecology et al. 1990). Also refers to a grouping of TSD units for the purpose
of preparing and submitting a permit application pursuant to the requirements
under RCRA, as determined in the Tri-Party Agreement Action Plan.

Tri-Party Agreement--The term Tri-Party Agreement means the Hanford Federal
Facility Agreement and Consent Order, dated May 1989, as amended, and as it
may be amended from time to time, including the Action Plan incorporated in
Tri-Party Agreement.

Waste Management Unit--Term inferred to have the same meaning as 'dangerous
waste management unit' as defined in WAC 173-303-040. Also inferred to have
the same meaning as TSD unit.

1.5 PERMIT MODIFICATIONS

A1l modifications to the PUREX Storage Tunnels dangerous waste permit
application will be made in accordance with the requirements identified in
WAC 173-303-830, with the following exception. The notifications required by
WAC 173-303-830(4)(a)(i)(A) and (B) for Class 1 changes will be submitted on
an annual basis to the required regulatory agencies, appropriate units of
state and local government, and individuals on the facility mailing Tist
maintained by Ecology. These notifications will be submitted by March 1 of
each year.
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2.0 FACILITY DESCRIPTION AND GENERAL PROVISIONS [B]

This chapter briefly describes the Hanford Site and Hanford Facility.
In addition, this chapter presents an overview of the PUREX Storage Tunnels,
including the following:

* General description

* Topography

* location information

J fraffic information

* Performance standards

¢ Buffer monitering zones
e Spills and discharges

¢ Manifest system.

2.1 GENERAL DESCRIPTION [B-1]

This section contains a discussion of the general Hanford Facility
operating areas and provides an introduction to the PUREX Storage Tunnels.
A brief description of the Hanford Facility waste management practices and a
description of the PUREX Storage Tunnels are contained in this section. More
detailed discussions of the waste types, known characteristics, and operating
methods of the PUREX Storage Tunnels are provided in Chapters 3.0 and 4.0,
respectively.

2.1.1 The Hanford Site

The Hanford Site covers approximately 560 square miles (1,450 square
kilometers) of semiarid land that is owned by the U.S. Government and managed
by the DOE-RL. The Hanford Site is located northwest of the city of Richland,
Washington (Figure 2-1). The city of Richland adjoins the southeasternmost
portion of the Hanford Site boundary and is the nearest population center. In
early 1943, the U.S. Army Corps of Engineers selected the Hanford Site as the
location for reactor, chemical separation, and related activities for the
production and purification of special nuclear materials. The mission of the
Hanford Site recently has focused on environmental remediation and
restoration.

Activities at the Hanford Site are centralized in numerically designated
areas (Drawing H-6-958 in Appendix 2A). The reactors are Tocated along the
Columbia River in the 100 Areas. The reactor fuel reprocessing units are in
the 200 Areas, which are on a plateau approximately 7 miles (11.3 kilometers)
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from the Columbia River. The 300 Area, located adjacent te and north of
Richland, contains the reactor fuel manufacturing plants and the research and
development laboratories. The 400 Area, 5 miles (8 kilometers) northwest of
the 300 Area, contains the Fast Flux Test Facility used for testing Tiquid
metal reactor systems. The 600 Area is the identifier for all locations not
specifically given an area designator. Adjacent to and north of Richland, the
1100 Area contains buildings associated with administration, maintenance,
transportation, and materials procurement and distribution. The 3000 Area,
between the 1100 and the 300 Areas, contains engineering offices and
administrative offices. Administrative offices also are located in the

700 Area, which is in downtown Richland.

Drawing H-6-958 in Appendix 2A provides a general overview of the Hanford
Site and contiguous area. The drawing illustrates the following:

o Legal boundary

e Contours [at 20~foot (6.1-meter) intervals] sufficient to show surface
water flow

¢ Fire control services

« Access roads, internal roads, railroads, perimeter gates, and
barricades

e Longitudes and latitudes.

2.1.2 The Hanford Facility

The Hanford Facility is defined as a single RCRA facility, identified by
the EPA/State Identification Number WA7890008867, that consists of over
60 TSD units-conducting dangerous waste management activities. These
TSD units are included in the Hanford Facility Dangerous Waste Part A Permit
Application (DOE-RL 1988). The Hanford Facility consists of the contiguous
portion of the Hanford Site that contains these TSD units and, for the
purposes of the RCRA, is owned and operated by the U.S. Department of Energy
(excluding lands north and east of the Columbia River, river islands, state
owned or Tleased Tands, lands owned by the Bonneville Power Administration,
lands leased to the Washington Public Power Supply System, and the Ashe
Substation). The Hanford Facility is a single site for purposes of provisions
regulating 'offsite' or 'onsite' waste handling.

2.1.3 The PUREX Facility

The PUREX Facility is located in the southeast corner of the 200 East
Area. The 200 East Area (Figure 2-2) is located near the center of the
Hanford Facility and is situated on a plateau [elevation 710 feet
(216.4 meters)] approximately 7 miles (11.3 kilometers) west of the
Columbia River [elevation 350 feet (106.7 meters)]. The PUREX Facility
(Figure 2-3) includes all buildings and structures that lie within the double
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fenced area, plus the office trailer complex located adjacent to but outside
the double fenced area. The trailer complex is used by engineering, training,
and administrative personnel who provide direct support to the PUREX Facility.
The PUREX Facility is used to recover the plutonium product and the reusable
uranium content of irradiated reactor fuel. Liquid-liquid extraction
processes are used to separate the plutonium and uranijum from radioactive
fission products and to separate the plutonium from the uranium.

Irradiated reactor fuel is processed in the PUREX Processing
Building 202-A {commonly referred to as the PUREX Plant)}. A cutaway and
section of the 202-A Buiiding are shown in Figures 2-4 and 2-5, respectively.
This building is a reinforced concrete structure 1,005 feet (306.3 meters)
Tong, 119 feet (36.3 meters) wide (at its maximum), and 100 feet (30.5 meters)
high with about 40 feet (12.2 meters) of this height below grade. The
building consists of three main structural components: (1) a thick-walled,
concrete canyon containing remotely operated process equipment (in cells below
grade); (2) the pipe and operating, sample, and storage galleries; and (3) an
annex that includes offices, process control rooms, laboratories, and the
building services. The portion of the canyon below grade is subdivided into a
row of process cells paralleled by an exhaust air tunnel and pipe trench
through which intercell solution transfers are made. The air tunnel exhausts
the ventilation air from the cells to the main ventilation filters and stack.

A craneway is located above the cells and pipe trench and extends almost
the full length of the canyon building. In the craneway are three gantry-type
maintenance cranes that are used to handle cell cover blocks, remotely remove
and replace process cell equipment, and charge irradiated reactor fuel into
the dissolvers. The galleries contain service piping to the cells, samplers
for obtaining process samples, and electrical switchgear.

A railroad spur enters the PUREX Facility from the north and extends into
the east end of Building 202-A (Figures 2-2 and 2-3). The railroad spur
enters Building 202-A through a vertical door that leads into an area known as
the railroad tunnel. It is through this railroad tunnel that irradiated
reactor fuel is received at the PUREX Plant. The railroad tunnel also is used
to receive replacement equipment to be installed in the canyon processing
area. Access from the railroad tunnel to the canyon processing area is
through a horizontal door located in the ceiling of the raiirocad tunnel. The
horizontal door 1ijes beneath the canyon craneway and to the west of the crane
maintenance area. Figure 2-4 shows this door open (slid northward) to aliow
crane access to the reactor fuel cask car positioned beneath the upper canyon
floor. Access to the PUREX Storage Tunnels (Section 2.1.5) is by means of the
railroad tunnel. The reinforced concrete walls and roof of the railroad
tunnel that extend southward have been deleted from Figure 2-4 to show the
cask car and the extended railroad track.

2.1.4 The PUREX Storage Tunnels
The PUREX Storage Tunnels branch off from the railroad tunnel and extend
southward from the east end of the PUREX Plant (Figure 2-3). The tunnels are

used for storage of failed and/or obsolete process equipment that is removed
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" from the PUREX Plant. Each storage tunnel is isolated from the railroad

tunnei by a water-fillable shielding door. There are no electrical utilities,
water lines, drains, fire detection and suppression, radiation monitoring, or
communication systems provided inside the storage area of the PUREX Storage
Tunnels.

Equipment selected for storage in the PUREX Storage Tunnels is Toaded on
railcars that have been modified to serve as both transport and storage
platforms. Normally, a remote-controlled, battery-powered locemotive is used
to position the rajlcar in the storage tunnel. In the past and possibly in
the future, other remote movers, e.g., standard Tocomotive with a string of
railcar spacers, power winch, etc., have or could be used to position a
railcar into the tunnel or to withdraw a car from the tunnel. The railcar
storage positions are numbered sequentially, commencing with Position 1 that
abuts the railstop bumper at the south end of each tunnel. Position 2 is the
location of the railcar that abuts the railcar in Position 1 and so forth.
The railcars and equipment remain in the storage tunnel until retrieval is
required. Each railcar is retrievable; however, because the railcars are
stored on a single, dead-end railroad spur inside each storage tunnel, the
rajlcars can be removed only in reverse order to that used to place them into
storage (i.e., last in, first out).

Equipment transfers into or out of the PUREX Storage Tunnels are
infrequent and are not manpower-intensive operations. Personnel with
responsibilities for management, operation, and maintenance of the PUREX
Storage Tunnels are PUREX Facility employees that have other responsibilities
associated with the operation of the PUREX Plant. A more detailed description
of the operation of the PUREX Storage Tunnels is provided in Chapter 4.0.

Designated dangerous waste TSD units within 1,000 feet (305 meters) of
the PUREX Storage Tunnels are listed in Table 2-1. In accordance with
WAC 173-303-806(4)(a)(xviii)(L), the locations of these TSD units are shown on
Drawing H-2-79998 in Appendix 2A.

2.1.4.1 Tunnel Number 1 (218-E-14). Construction of Tunnel Number 1 was
completed in 1956 as part of the PUREX Facility construction project. Tunnel
Number 1 consists of three areas: the water-fillable door, the storage area,
and the vent shaft (Figure 2-6).

The water-fillable door is Tocated at the north end of Tunnel Number 1
and separates the storage tunnel from the PUREX railroad tunnel. The door is
24.5 feet (7.5 meters) high, 21.5 feet (6.6 meters) wide, and 7 feet
(2.1 meters) thick, and is constructed of 1/2-inch (1.3 centimeter) steel
plate. The door is hollow so that it may be filled with water to act as a
radiation shield when it is in the down {closed) position.

If the door is filled with water, the water must be pumped from the door
before the door can be raised. The water pumped from the door will discharge
to B Pond by means of a 6-inch (15.2-centimeter) line that connects to the
PUREX Plant coaling water line.
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Above the door is a reinforced concrete structure that encloses the door
when the door is raised to the open position. Electric hoists used for
opening and closing the door are Tocated on the top of this concrete
structure.

Pumps and valves used for filling and draining the door are located in a
room northwest of the door closure. Operational controls are located in the
PUREX Plant on the north wall at the east end of the pipe and operation
gallery. Water used for filling the door is suppliied by a 3-inch
(7.6-centimeter) raw water Tline (Drawing H-2-55587 in Appendix 2C).

Beneath the water-fillable door is a sump with a 6-inch (15.2-centimeter)
drain that connects to a railroad tunnel sump that can be pumped out to
tanks U3/U4 located in the PUREX Plant.

The storage area is that portion of the tunnel that extends southward
from the water-fillable door. The inside dimensions of Tunnel Number 1 are
358 feet (109.1 meters) long, 22 feet (6.7 meters) high, and 19 feet
(5.9 meters) wide. The ceiling and walls are 14 inches (35.6 centimeters)
thick and constructed of 12- by 14-inch (30.5- by 35.6-centimeter) creosote
pressure-treated Douglas fir timbers arranged side by side. The first
100 feet (30.5 meters) of the east wall is constructed of 3-foot-thick
(0.9-meter-thick) reinforced concrete (Section AA of Figure 2-6)}. A 90-pound
(40.8-kilogram) mineral-surface roofing material was used to cover the
exterior surface of the timbers before placement of 8 feet (2.4 meters) of
earth fill. The earth cover serves as radiation shielding. The timbers that
form the walls rest on reinforced concrete footings 3 feet (0.9 meters) wide
by 1 foot (0.3 meter) thick. The floor consists of a railroad track laid on a
gravel bed. The space between the ties is filled to top-of-tie with gravel
ballast. The tracks are on a 1.0 percent downward slope to the south to
ensure that the railcars remain in their storage position. A railcar bumper
is located 8 feet (2.4 meters) from the south end of the tracks to act as a
stop. Top-of-track elevation is 693 feet (211.2 meters) at the water-fillable
door and the track slopes to an elevation of 689 feet 5 inches (210.1 meters)
at the end of the tunnel. The capacity of the storage area is eight,
42-foot-long (12.8-meter-long) railcars.

From 1962 through 1980, nine pipe risers were installed through the roof
of Tunnel Number 1. Seven of the nine risers were used for woed sampling of
the tunnel ceiling timbers. The other two risers were used to obtain air
samples and temperature data of the internal environment of the tunnel.
Currently,.all of these risers are capped. For more detail on these pipe
risers, refer to Drawing H-2-55587 in Appendix 2C and Figure 2 in
Appendix 11A.

The results of the wood strength survey (conducted in 1980) concluded
that the wood beams in Tunnel Number 1 were within standards for present day
wood. Design calculations performed at the time also found the tunnel to be
"within safe limits" (Silvan 1980). Air sampling conducted in Tunnel Number 1
did not identify the presence of any combustible gases and found oxygen levels
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to be at about Zlipercent with carbon dioxide at about 0.3 percent. The
reported temperature in Tunnel Number 1 holds consistently at 60 °F (15.6 °C)
(Rambosek and Foster 1972).

An independent evaluation of the data collected by Silvan in 1980 was
conducted in 1991 to further evaluate the structural integrity of PUREX
Storage Tunnel Number 1 (Hand and Stevens 1991). This study concluded that
any degradation of the treated timbers because of decay or insect attack
should be minimal and found that the tunnel timbers should be structurally
sound. This study also confirmed the reasonableness of the values used and
agreed with the findings of the Silvan study. In addition, the study
concluded that the methods used by Silvan to calculate the loss of timber
strength because of the exposure of the timbers to the high gamma radiation
field emitted by the material stored within the tunnel were conservative.

A vent shaft is located at the south end of Tunnel Number 1. The shaft
is approximately 5 feet by 5 feet (1.5 meters by 1.5 meters) in cross section
and is constructed of reinforced concrete. The vent stack extends
approximately 1 foot (0.3 meter) above grade and is capped with a
single-stage, high-efficiency particulate air filter, a 10,000 cubic foot
(283 cubic meter) per minute exhaust fan, and a 20-foot (6.1 meters) tall
exhaust stack. After filling Tunnel Number 1 to capacity, the tunnel was
sealed. Sealing activities included blanking the exhaust system upstream of
the air filters to prevent interaction of the tunnel air with external air.
A further discussion of the tunnel ventilation system is provided in
Chapter 4.0, Section 4.1.6.

In June 1960, the first two railcars were loaded with a single,
approximately 41-foot- (12.5-meter-) long, failed separation column and placed
in Tunnel Number 1. Between June 1960 and January 1965, six more railcars
were placed in Tunnel Number 1, filling the tunnel. After the last car was
placed in the northern-most storage position (Position 8), the water-fillable
door was closed, filled with water, and deactivated electrically, as was the
exhaust system. Table 3-1 in Chapter 3.0 lists the dangerous materials stored
in Tunnel Number 1.

2.1.4.2 Tunnel Number 2 (218-E-15). Construction of Tunnel Number 2 was
started and completed in 1964. Like Turnnel Number 1, Tunnel Number 2 consists
of three functional areas: the water-fillable door, the storage area, and the
vent shaft. Construction of Tunnel Number 2 differs from that of Tunnel
Number 1 as follows.

*+ A combination of steel and reinforced concrefe was used in the
construction of the storage area for Tunnel Number 2 (Figure 2-7)
rather than wood timbers, as used in Tunnel Number 1.

e Tunnel Number 2 is longer, having a storage capacity of five times
that of Tunnel Number 1.
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e The floor of Tunnel Number 2, outboard of the railroad ties, slopes
upward to a height of approximately 6 feet (1.8 meters) above the
railroad bed, whereas the floor in Tunnel Number 1 remains flat all
the way out to the side walls.

* The PUREX railroad tunnel approach to Tunnel Number 2 angles eastward
then angles southward to parallel Tunnel Number 1 (Figure 2-7). The
approach to Tunnel Number 1 is a straight extension southward from the
PUREX Plant. Center-line to center-line distance between the two
tunnels is approximately 60 feet (18.3 meters).

The physical structure of the water-fillable door at the north end of
Tunnel Number 2 is essentially identical to the water-fillable door for Tunnel
Number 1. The water-fillable door for Tunnel Number 2 js approximately
190 feet (57.9 meters) south and 60 feet (18.3 meters) east of the
water-fillable door for Tunnel Number 1 and is inside the PUREX Facility
double fenced area (Figure 2-3).

Controls for operation of the water-fillable door are located above the

‘tunnel on the east exterior wall of the door enclosure (Chapter 4.0,

Figure 4-1). Water used to fill the door is provided by means of a hydrant
that is supplied from the PUREX Plant raw water Tine (Drawing H-2-63180 in
Appendix 2C). Drawing H-2-63180 also shows the sump beneath the door to drain
to the 216-A-30 Crib by way of the PUREX Plant steam condensate discharge
line. Chapter 4.0, Section 4.1.1.2, provides additional operational
information on the Tunnel Number 2 water-fillable door. The door currently is
empty. Procedures for filling and draining the door are presented in

Chapter 4.0, Section 4.1.4.

The storage area of Tunnel Number 2 is that portion of the tunnel
extending southward from the water-fillable door. Construction of this
portion of Tunnel Number 2 consists of a 34-foot-diameter
(10.4-meter-diameter), steel {3/16-inch (0.5 centimeter) plate],
semicircular-shaped roof, supported by internal I-beam wales attached to
external, reinforced concrete arches. The concrete arches are 1 foot 3 inches
{0.4 meter) thick and vary in width from 2 1/2 to 6 feet (0.4 to 1.8 meters).
The arches are spaced on 15 feet 8 3/4-inch {4.8-meters) centers. This
semicircular structure is supported on reinforced concrete grade beams
approximately 6 feet (1.8 meters) wide by 4 feet (1.2 meters) thick (one on
each side) that run the full length of Tunnel Number 2. The interior and
exterior surfaces of the steel roof are coated with a bituminous coating
compound to inhibit corrosion. The entire storage area is covered with 8 feet
(2.4 meters) of earth fill to serve as radiation shielding. '

The nominal inside dimensions of Tunnel Number 2 are 1,688 feet
(514.5 meters) long, 26 feet (7.9 meters) high, and 34 feet (10.4 meters)
wide. However, because of the arch-shaped cross section of Tunnel Number 2
and entry clearance at the water-filiable door, the usable storage area (width
and height above top-of-rail) is 22 feet (6.7 meters) high and 19 feet
(5.8 meters) wide, the same dimensions as for Tunnel Number 1. The floor
consists of a railroad track Taid on a gravel bed. The space between ties is
filled to top-of-tie with gravel ballast. Commencing at the ends of the
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8-foot-long (2.4-meter-long) ties, the earth floor is sloped upward on a

1 (vertical) to 1 1/2 (horizontal} grade. The tracks are on a 1/10 of

1 percent downgrade slope to the south to ensure the railcars remain in their
storage position. A railcar bumper is located 8 feet (2.4 meters) from the
south end of the tracks to act as a stop. Top-of-track elevation is 693 feet
(211.2 meters) at the water-fillable door and slopes downward to an elevation
of 691 feet 4 inches (210.7 meters) at the end of the tunnel. The capacity of
the storage area is 40, 42-foot- (12.8-meter-) long railcars.

There are 17 tunnel ports located along the ridge of the tunnel roof (for
details, refer to Drawing H-2-58195 in Appendix 2C). The ports are on 96~foot
(29.3-meter) centers. A 3-inch (7.6-centimeter) diameter bar plug is located
in the center of each tunnel port and is secured in place with a length of
chain and a padlock. The PUREX Plant operations administers access contrel of
these tunnel ports.

The vent shaft is located at the south end of Tunnel Number 2. The shaft
is approximately 5 feet by 5 feet (1.5 meters by 1.5 meters) in cross section
and is constructed of reinforced concrete. The vent shaft extends
approximately 1 foot (0.3 meter) above grade and is capped with an exhaust
system consisting of a single-stage, high-efficiency particulate air filter, a
10,000 cubic foot (283 cubic meter) per minute exhaust fan, and a
20-foot- (6.1-meter-) tall exhaust stack. The exhaust system currently is
active; however, the exhaust fan has been dampered to provide only about
4,000 cubic feet (113 cubic meters) per minute of exhaust flow. A further
discussion of the tunnel ventilation system is provided in Chapter 4.0,
Section 4.1.6.

The first railcar was placed in storage in December 1967. As of
September 30, 1991, 17 railcars have been placed in Tunnel Number 2.
Tabie 3-1 in Chapter 3.0 1ists the dangerous materials stored in Tunnel
Number 2. '

2.1.4.3 Construction Photographs. Photographs taken during construction of
the PUREX Storage Tunnels are provided in Appendix 2B.

2.1.4,4 Construction Drawings and Specifications. The PUREX Storage Tunnels
construction specifications and design drawings are included in Appendices 2C,
2D, and 2E.

2.2 TOPOGRAPHIC MAP [B-2]
A topographic map, showing a distance of at least 1,000 feet (305 meters)
around the PUREX Storage Tunnels, is located in Drawing H-2-79998 in
Appendix 2A. This map is at a scale of 1 unit equals 2,000 units. The
contour interval clearly shows the pattern of surface water flow in the
vicinity of each storage tunnel. The map contains the following information:
e Map scale
¢ Date
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e Prevailing wind speed and direction
e A north arrow
+ Surrounding land use
» Access road location
» Access control
« Monitoring and sampling well locations
« Building locations
o TSD unit locations
e location of the PUREX Storage Tunnels.
A legal description of the PUREX Storage Tunnels is provided in
Appendix 2A.
2.3 LOCATION INFORHATIO“ [B-3]

This section describes the location of the PUREX Storage Tunnels in
relation to seismic, floodplain, and shoreline considerations.

2.3.1 Seismic Consideration [B-3a]

The PUREX Storage Tunnels is an existing waste management unit located on
the Hanford Facility. Therefore, a discussion of seismic standards related to
siting considerations as required by WAC 173-303-282(6)(a)(i) and
WAC 173-303-806(4)(a)(x1) is not required.

2.3.2 Floodplain Standard [B-3b]

Three sources of potential flooding of the unit were considered: (1) the
Columbia River, (2) the Yakima River, and (3) storm-induced run-off in
ephemeral streams draining the Hanford Site. No perennial streams occur in
the central part of the Hanford Site. .

The Federal Emergency Management Agency has not prepared floodplain maps
for the Columbia River through the Hanford Site. The flow of the Columbia
River is largely controlled by several upstream dams that are designed to
reduce major flood flows. Based on a U.S. Army Corps of Engineers study of
the flooding potential of the Columbia River that considered historic data and
water storage capacity of the dams on the Columbia River (COE 1969), the
U.S. Department of Energy (ERDA 1976) has estimated the probable maximum fiood
(Figure 2-8). The estimated probable maximum flood would have a larger

2-9

911121.1144



3

TN\D 3 et bt b ot e el bk ol s -
QWO ND N OWED O U5 G NN e

NN
QN

[AS N ]
(3] )

DOE/RL-90-24, Rev. 1

12/09/91

floodplain than either the 100- or 500-year floods. The PUREX Storage Tunnels
are well above the elevation of the Columbia River probable maximum flood and
therefore are not within the 100- or 500-year floodpiain.

The 100-year fioodplain for the Yakima River, as determined by the
Federal Emergency Management Agency (FEMA 1980), is shown in Figure 2-9. The
PUREX Storage Tunnels are not within the floodplain.

The only other potential source of flooding of the PUREX Storage Tunnels
is run-off from a large precipitation event in the Cold Creek watershed. This
could result in flooding of the ephemeral Cold Creek. Skaggs and Walters
(1981) have given an estimate of the probable maximum flood using conservative
values of precipitation, infiltration, surface roughness, and topographic
features. The resulting flood area (Figure 2-10) would not affect the PUREX
?%orage Tunnels. The 100-year flood would be Tess than the probable maximum

ood.

2.3.2.1 Demonstration of Compliance [B-3b(1)]. The PUREX Storage Tunnels are
not located within a 100-year floodplain. Therefore, no demonstration of
compliance is required.

2.3.2.1.1 Flood Proofing and Flood Protection Measures [B-3b(1)(a)].
The PUREX Storage Tunnels are not located within a 100-year floodplain.
Therefore, no demonstration of compliance is required.

2.3.2.1.2 Flood Plan [B-3b(1)}(b)]. The PUREX Storage Tunnels are not
located within a 100-year floodplain. Therefore, no demonstration of
compliance is required.

2.3.2.2 Plan for Future Compliance with Floodplain Standard [B-3b(2)].
The PUREX Storage Tunnels are not located within a 100-year floodplain.

- Therefore, no demonstration of compliance is required.

2.3.3 Shoreiine Standard [B-3c]

The PUREX Storage Tunnels are not located within regulated 'shorelines of
the state' or 'wetlands' as defined in the Shoreline Management Act of 1971.
The PUREX Storage Tunnels are located on the Hanford Site, which is owned by
the U.S. Government and operated by the DOE-RL. The Hanford Site is not
classified as natural, conservancy, rural, or residential.

2.3.4 Sole Source Aquifer Criteria [B-3d]

The PUREX Storage Tunnels are not located over a 'sole source aquifer' as
defined in Section 1424(e) of the Safe Drinking Water Act of 1974.
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2.4 TRAFFIC INFORMATION [B-4]

The regional highway network traversing the Hanford Site (Washington
State Highways 24 and 240 and Route 10, and that portion of Route 4S south of
the Wye Barricade) and the restricted access roadways are shown in Figure 2-1.

Roadways on the Hanford Site north of the Wye Barricade and within the
300 and 400 Areas are restricted to authorized personnel. The PUREX Storage
Tunnels are located approximately 5 miles (8 kilometers) from the nearest
roadway (Washington State Highway 240) that has unrestricted public access.
Estimated traffic volumes, in vehicles per day, are shown in Figure 2-11. The
majority of traffic is passenger vehicles used for commuting and conducting
company business. Approximately 10 percent of the traffic volume is trucks,
and these trucks are mainly delivery, construction, and maintenance vehicles.

2.4.1 Hanford Site Roadways

Drawing H-6-958 in Appendix 2A and Figure 2-11 show the major roads
throughout the Hanford Site. These roads are classified as either primary or
secondary routes. The primary routes include Routes 4N, 4S, 10, 2N, 2§, 3, 6,
and 11A, as well as various avenues within each area. The primary routes are
constructed of bituminous asphalt [usually 2 inches (5.1 centimeters) thick,
but the thickness of the asphalt layer will vary with each road] with an
underlying aggregate base in accordance with U.S. Department of Transportation
requirements. The secondary routes are constructed of layers of an oil and
rock mixture with an underlying aggregate base. The aggregate base consists
of various types and sizes of rock found onsite. <Currently, no Toad-bearing
capacities for these roads are avaijlabie; however, loads as large as
140 pounds per square inch (9.8 kilograms per square centimeter) have been
transported without observable damage to road surfaces. All roads meet the
requirements for the American Association of State Highway and Transportation
Officials HS-20-44 load rating (AASHTO 1983). An HS-20-44 Toading represents
a two-axle tractor [front axle.loading of 8,000 pounds (3,629 kilograms) and
rear axle loading of 32,000 pounds (14,515 kilograms)] plus a single-axle
trailer with a 32,000-pound {14,515 kilogram) axle leading.

2.4.2 The PUREX Storage Tunnels Roadway Access

The paved roads providing access to the 200 East Area and the PUREX
Facility also provide adequate all-weather access to the external features of
the PUREX Storage Tunnels (Figure 2-2). A paved parking area is provided
outside of the double fence security isolation area northwest of the main
gate.
2.4.3 The PUREX Storage Tunnels Railroad Access

Railroad access to the PUREX Storage Tunnels is by an extension of the
railroad spur that services the PUREX Plant (Figures 2-2 and 2-3).
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2.4.4 Traffic Control Signs, Signals, and Procedures

Standard traffic control signs are used throughout the Hanford Site
(i.e., hexagonal stop signs, triangular yield signs). Speed limits are posted
throughout the Hanford Site, and the maximum posted speed is 55 miles
(88.5 kilometers) per hour on major thoroughfares. Inside the 200 East Area,
posted speeds are reduced to a maximum of 35 miles (56.3 kilometers) per hour,
with caution postings in select areas as low as 10 miles (16.1 kilometers)
per hour.

2.5 PERFORMANCE STANDARDS [B-5]
The PUREX Storage Tunnels serve to minimize the exposure of personnel to
mixed and radioactive waste and to prevent such waste from reaching the

environment.

In addition, measures are taken to ensure that the PUREX Storage Tunnels

| are maintained and operated in a manner that prevents:

+ Degradation of groundwater quality
+ Degradation of air quality by open burning or other activities
» Degradation of surface water quality

« Destruction or impairment of flora or fauna outside of the PUREX
Storage Tunnels '

s Excessive noise
e Negative aesthetic impacts
+ Unstable hillsides or soils

« Use of processes that do not treat, detoxify, recycle, reclaim, and
recover waste material to the extent economically feasible

 Endangerment of the health of employees or the public near the PUREX
Storage Tunnels.

The measures taken to prevent each of the above negative effects from
occurring are described in the following sections.
2.5.1 Measures to Prevent Degradation of Groundwater Quality

The storage area of each tunnel has a roof and wall system designed to

prevent infiltration of surface water into the PUREX Storage Tunnels. The
external surfaces of the roof and the wall timbers of Tunnel Number 1 are .
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For Tunnel Number 2, the semicircular shaped, bituminous-coated steel roof

construction provides infiltration protection. In addition, the 8-foot
(2.4-meter) soil overburden and surrounding surface area have been contoured

%o a]}eviate ponding and to divert surface water away from the PUREX Storage
unnels. '

Other potential sources of leachate include the water contained in the
water-fillable door (Tunnel Number 1 door is presently filled; Tunnel Number 2
door is presently empty) and nonregulated 1iquid heels remaining in some of
the equipment stored in the tunnels. To mitigate spills of the equipment
heels during transport, catch pans are on the railcars under the equipment
where such leakage could occur. A sump with a drain also is present beneath
each water-fillable door to prevent water from over filling and/or leakage
from entering the tunnel storage area.

The potential for leakage from the equipment heels or from the
water-fillable doors coming into contact with dangerous waste is not
considered to be a credible occurrence. However, should any liquid from
either the equipment or the water-fillable door Teak, the generation of a
mixed waste leachate is not considered 1ikely because all mixed waste is
stored above the floor level on railcars and is either encased or stored in a
storage container,

The only liquid dangerous waste stored in either tunnel is the elemental
mercury stored in Tunnel Number 2, The mercury is sealed in a stainless steel
thermowell within a stainless steel vessel that is stored above the floor
level on a railcar. A spill or leak of mercury is not considered to be a
probable occurrence,

Periodic inspection of the stored waste is preciuded by ALARA
considerations (Chapter 6.0, Section 6.2). Therefore, should a leak occur,
this unlikely event would go undetected until closure. Cleanup of the spill
will be performed during closure activities in accordance with the criteria
outlined in Chapter 11.0, Section 11.1.4.7.

~ 2.5.2 Measures to Prevent Degradation of Air Quality by Open

Burning or Other Activities

The Tunnel Number 1 exhaust system was deactivated in January 1965 when
the storage tunnel was filled to capacity. Presently, no ventilation is
provided to Tunnel Number 1 as the exhaust vent has been blanked off ahead of
the filter housing.

Tunnel Number 2 has an operating stack (296-A-10) registered and
permitted for radionuclide emissions with the Washington State Depariment of
Health. The exhaust air from the tunnel stack is sampled continuously in
accordance with established controls for radioactive airborne emissions.
Collected particulates are analyzed for total alpha and total beta activity
periodically. Air samples are obtained from a continuous air sampler via a
3/4-inch (1.9 centimeter) sample tap, located downstream of the
high-efficiency particulate air filters on the exhaust stack. The continuous
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air sampler is of a design that meets the criteria specified in American
National Standards Institute (ANSI) N13.1 {ANSI 1969) and ANSI N42.18
(ANSI 1980), and is inspected daily and source checked monthly.

Monitoring for nonradioactive airborne emissions is not performed as the
dangerous waste stored in the tunnels is not considered to have a credible
potential (based on applicabie analysis of safety analysis reports,
environmental plan documentation, and operational history) for release to the
environment. Emissions are not expected to exceed quantifiable release
standards based on federal, state, and local criteria contained in the Code of
fFederal Regulations (CFR) 40 CFR 52, 40 CFR 372, WAC 173-400, and
Benton-Frankiin-Walla Walla Counties Air Pollution Control Authority 80-7.

A further discussion of the tunnel ventilation system’is provided in

Chapter 4.0; Section 4.1.6.

2.5.3 Measures to Prevent Degradation of Surface Water Quality

The measures taken to prevent surface water from entering the PUREX
Storage Tunnels are discussed in Section 2.5.1.

2.5.4 Measures to Prevent Destruction or Impairment of
Flora or Fauna Outside of the Unit

The activities associated with the PUREX Storage Tunnels do not appear to
have altered the flora and fauna outside the unit for the over 30 years the
unit has been in operation. The PUREX Storage Tunnels are covered with 8 feet
(2.4 meters) of soil to isolate the contents from local flora or fauna.

2.5.5 Measures to Prevent Excessive Noise

Operation of the PUREX Storage Tunnels requires infrequent use of a
battery-powered locomotive, or other power source, to move railcars into, or
out of, their storage position. This operation does not generate excessive
noise.

2.5.6 Measures to Prevent Negative Aesthetic Impacts

The above grade portions of the PUREX Storage Tunnels consist of a
reinforced concrete structure 11 feet (3.6 meters) by 28 feet (8.5 meters) by
18 feet (5.5 meters) that encloses the water-filiable door on the north end of
each storage tunnel. A filter housing, exhaust fan, and 20-foot- (6.1-meter-)
tall exhaust stack are present on the south end of each storage tunnel.
Between these extremity structures, the soil overburden is gently sloped and
uniformly contoured to provide a positive aesthetic effect. The soil covering
and natural vegetation that have been allowed to grow blend with the
surrounding terrain and do not present a negative impact to the aesthetics of
the area.
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2.5.7 Measures %0 Prevent Unstable Hillsides or Soils

During construction, the soil overburden covering the PUREX Storage
Tunnels was contoured fo provide a side slope of 2 (horizontal) to
1 (vertical) for stability. In addition, natural vegetation has been
permitted to cover the tunnel mounds to minimize water and wind erosion.

2.5.8 Measures to Prevent the Use of Processes That Do Not Treat,
Detoxify, Recyclie, Reclaim, and Recover Waste Material
to the Extent Economically Feasibie

The PUREX Storage Tunnels are a storage unit only. No waste is treated,
detoxified, recycled, reclaimed, or recovered in any manner at this unit.
Therefore, this requirement is not applicable to the PUREX Storage Tunnels.

2.5.9 Measures to Prevent Endangerment of the Health of
Employees or the Public Near the Unit

The PUREX Storage Tunnels are located approximately 23 miles
(37 kilometers) from the nearest population center, Richland, Washington.
This isolation, coupled with multiple security barriers, prevents access to
the PUREX Facility by the general public. Access to the PUREX Storage Tunnels
by employees is restricted to only those employees who have a security
clearance and management approval. Approval for each entry is evaluated on a
case-by-case basis.

In addition to possessing a security clearance and having management
approval, employees involved in storage operations at the PUREX Storage
Tunnels are required to be trained as specified in Chapter 8.0. This training
ensures employees are knowledgeable of applicable safety requirements and are

adequately skilled to prevent endangerment of themselves, co-workers, and the
pubTic during the operation of the tunnels.

The DOE-RL policy is to 1imit radiation and chemical exposure of all
employees to ALARA Tevels. To ensure ALARA goals are met, the following
protective measures are employed.

e Radiation shielding is used.

» The distance from radiation sources is maximized.

e The time of occupancy in radiation zones is minimized.

* Protective clothing is worn.

s Personnel are accompanied by a health physics technician equipped with
proper radiation detection instrumentation.

e A1l exhaust from the Tunnel Number 2 stack is filtered through a
single-stage, high-efficiency particulate air filter before release.
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Tha remote location of the PUREX Storage. Tunnels coupled with stringent
access controls are considered adequate protection to employees and the
public, given the operation of the tunnels and the very low probability of a
dangerous waste release,

2.6 BUFFER MONITORING ZONES [B-6]

Requirements for buffer monitoring zones have been deleted from
WAC 173-303-440. Therefore, no discussion of the checklist items under buffer

-monitoring zones [B-6] will be included in this permit application.

2.7 SPILLS AND DISCHARGES INTO THE ENVIRONMENT [8-7]

Because of the design and operation of the PUREX Storage Tunnels
(Section 2.1.4) and the nature and 1imited volume of the dangerous waste
stored within the tunnels (Chapter 3.0), spills and leaks of dangerous waste
into the environment are not considered to be probable.

2.8 MANIFEST SYSTEM [B-8]

The PUREX Storage Tunnels are used solely for storage of process
equipment from the PUREX Plant. Because none of the dangerous waste stored is
from offsite sources, the requirements of WAC 173-303-370 do not apply to the
PUREX Storage Tunnels. In Tieu of a manifest system, the storage tunnel :
checklist (Appendix 2F) serves to document the source, quantity, dangerous
characteristics, and storage location of each waste stored in the PUREX
Storage Tunnels.

Storage activities conducted before January I, 1990 have not been
documented using the storage tunnel checklist. Equipment stored before
January 1, 1990 has been characterized using historical operating logs,
records, and process documentation. An inventory of equipment stored in the
PUREX Storage Tunnels as of September 30, 1991 is included in Appendix 1llA.

A summary of the dangerous waste stored in Tunnel Number 1 and Tunnel Number 2
is included in Chapter 3.0, Table 3-1.

The storage tunnel checklist and other supporting documentation will be

maintained at the Hanford Facility for a minimum of 5 years following closure
of the PUREX Storage Tunnels.
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Table 2-1. Dangerous Waste Treatment, Storage, and/or
Disposal Units Within 1,000 Feet (305 Meters)
of the PUREX Storage Tunnels.

Unit Permit Type Class
PUREX Plant A/B T/8 M
Double-Sheil Tank System: A/B T/S M
o 241-AP
o 241-AW
216-A-10 Crib A/C D M
216-A-36B Crib A/C D M
Unit = Name of unit that is designated for
permitting as part of the Hanford Facility
(EPA/State Identification Number
WA7890008967) .
Permit = Type of permit application that is required
for the unit:
A - Part A
B - Part B
C - Closure and Postclosure Plan
Type = MWaste unit operational classification:
T - Treatment
S - Storage
D - Disposal
Class = M - Unit contains radioactive and dangerous

waste (mixed waste}.
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3.0 WASTE CHARACTERISTICS [C]

This chapter provides information on the chemical, biological, and
physical characteristics of the dangerous waste stored in the PUREX Storage
Tunnels. A waste analysis plan is included to describe the methodology used
in the characterization of the stored waste. Knowledge of the characteristics
of the dangerous waste to be stored is used to ensure that the waste is
managed properly.

The waste stored in the PUREX Storage Tunnels is generated at the
PUREX Plant. A1l waste stored in the tunnels is radicactive as a result of
contamination induced during processing of irradiated reactor fuel at the -
PUREX Plant. Because of this radioactivity and the large size of the
discarded equipment, the waste is stored in the PUREX Storage Tunnels, which
provide the necessary shielding for the protection of employees and the
environment. As of September 30, 1991, only about one-third of the railcars
in the PUREX Storage Tunnels (Appendix 11A, Appendix A) store discarded
equipment that contains dangerous waste components (mixed waste).

3.1 CHEMICAL, BIOLOGICAL, AND PHYSICAL ANALYSES [C-1]

Certain equipment stored in the PUREX Storage Tunnels contains the -
following dangerous waste:

s Flemental lead

e Elemental mercury
+ Silver salts.

Dangerous waste is either attached to or contained within some equipment
removed from the PUREX Plant. Because the dangerous waste is an integral part
of radioactively contaminated equipment, this equipment is managed as a mixed
waste. Table 3-1 provides an approximation of the total amount of dangerous
waste contained in the equipment stored in the PUREX Storage Tunnels as of
September 30, 1991. Changes in the amount of dangerous waste stored will be
updated annually in the "Treatment, Storage, and/or Disposal Facility Annual
Dangerous Waste Report," Forms 4 and 5, submitted to Ecology (Chapter 12.0,
Section 12.4.1.2).

3.1.1 Elemental Lead

Historically, elemental lead was used as weight, counterweight, and
radiation shielding in the fabrication of process equipment used at the PUREX
Plant. Elemental Tead was selected for use because of its high density
[710 pounds per cubic foot (11,373 kilograms per cubic meter) as compared to
489 pounds per cubic foot (7,833 kilograms per cubic meter) for steel] and
because it was readily available in various physical shapes (shot, sheet,
bars, or poured shapes). Generally the lead was encased in steel (carbon or

3~1
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stainless) to facilitate its attachment to the process equipment. Since early
1987, the use of lead in the design and fabrication of new or replacement
equipment for the PUREX Plant has been discontinued wherever feasible.

A typical process pipe jumper design using lead-filled carbon steel pipe
counterweights is shown in Figure 3-1. Counterweighted jumper assemblies are
used to facilitate remote installation of in-cell process and service piping.
To minimize the use of lead, pipe jumpers currently are being designed
wherever possible to replace the Tead-filled counterweights with steel bars
having the same egquivalent weight.

A typical Tead counterweight used with equipment dunnage (carbon steel
support structure) is shown in Figure 3-2. It is imperative that the
equipment assembly be balanced vertically to facilitate remote handling with
the overhead crane during installation and removal. New or replacement
equipment assemblies currently are fabricated using carbon steel counterweight
as required.

A jumper alignment tool (Figure 3-3) might contain as much as
1,500 pounds (680.4 kilograms) of lead. This tool is used as a weight to pull
down the free end of a jumper so that the connecting parts are aligned
vertically and the connection can be made. Restricted work space between
equipment in the process cells makes the use of a high-density material, such
as lead, a necessity. Similarly, the space restrictions around certain
diaphragm- operated valves Timit the selection of radiation-shielding
materials to those of high-density materials, such as lead. Operating
experience has shown that the useful life of the diaphragm material can be
extended by shieiding it from external radiation sources. Figure 3-4 shows a
typical shielding arrangement for a diaphragm-operated valve.

Elemental Tead exhibits the characteristic of toxicity as determined by
the toxicity characteristic leaching procedure and is designated D008
[WAC 173-303-090(8)]. The quantity of lead present could produce an extract
greater than 0.066 ounce per gallon (500 milligrams per liter) should it be
exposed to a leachate; therefore, the mixed waste is managed as extremely
hazardous waste and is further designated as WTOl1 [WAC 173-303-104(3)].
However, because the bulk of the Tead is encased in steel, is stored inside a.
weather-tight structure, and is elevated above floor level on railcars that
isolate the lead from other materials stored within the tunnel, the potential
for exposure of bare lead to a leachate is considered to be negligible.

Sampling and chemical analysis is not performed on lead associated with
the radioactive discarded equipment placed in the PUREX Storage Tunnels. The
quantity of lead is determined from a review of the fabrication drawings for
each piece of equipment placed in storage. This approach is effective for
equipment where the lead weight, counterweight, or shielding is specifically
detailed. However, where only ‘typical’' details are shown, as in Figure 3-2,
the addition of counterweights was a field fit operation and the size and
location of each counterweight (if attached) was not recorded on the final
"as-built' assembly drawings. Therefore, the accuracy of the estimate of the
amount of lead stored in each tunnel is Timited to the data available from
existing fabrication drawings. The estimated quantity of lead listed in
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Table 3-1 accounts only for the lead in alignment tools and jumper
counterweights. Counterweights on equipment dunnage and lead used for
shielding cannot be quantified by existing historical records and are not
included in the amount of lead Tisted. However, following removal, the
aquipment will be thoroughly examined visually and any suspect attachments
will be removed, evaluated, and disposed of in accordance with established
procedures of the treatment unit.

3.1.2 Eiemental Mercury

Elemental mercury stored in the PUREX Storage Tunnels is sealed inside
thermowells that are an integral part of irradiated reactor fuel dissolvers
used at the PUREX Plant. The dissolvers are large 304L stainless steel
process vessels (Figure 3-5), which are approximately 9 feet (2.7 meters) in
diameter, 24 feet (7.3 meters) tall, and weigh approximately 58,000 pounds
(26,309 kilograms). The outer shell is constructed of a 3/8-inch-thick
(1-centimeter-thick) plate. Dissolvers are used in decladding and dissolution
of irradiated reactor fuel in the PUREX Plant.

There are two thermowells per dissolver located diametrically opposite
each other (Figure 3-5). Each thermowell consists of a 9-foot-5-inch length
(2.9 meters) of 3-inch (7.6 centimeter) Schedule 80, 304L stainless steel pipe
with a 7 1/2-inch (19.1 centimeter) right angle lateral extension welded to
the downside end. The lower end butts up against the outer surface of the
internal slotted bar screen that separates the undissolved nuclear fuel
elements from the outer solution chamber of the annular dissoiver. Depending
on the specific dissolver in question, 42 or 50 pounds (19.1 or
45.4 kilograms) of mercury [3/8 or 7/16 gallons (1.4 or 1.77 liters)] are
poured into each thermowell [84 or 100 pounds (38.1 or 45.4 kilograms) total
per dissolver]. The mercury is added after the new dissolver is positioned
vertically inside the PUREX canyon and before it is installed in a process
cell. The mercury serves to transfer heat from the dissolver interior to the
thermohm temperature sensor mounted within the thermowell. This mercury
remains within the thermowells of discarded dissolvers. In preparation for
storage, the thermohms are removed and the upper end of each thermowell is
sealed with a 304L stainless steel nozzle plug. In storage, the discarded
dissolver rests in an inclined position in a cradle on the railcar. The
mercury contained in the thermowells remains in the lower portion of each
thermowell and, under normal conditions, is never in contact with the
mechanical closure on the nozzle end of the thermowell.

Elemental mercury exhibits the characteristic of toxicity as determined
by the toxicity characteristics leaching procedure and is designated D009
[WAC 173-303-090(8)(c)]. If exposed to a leachate, the quantity of mercury
present could produce an extract greater than 0.0026 ounce per gallon
(20 milligrams per liter); therefore, the mixed waste is managed as extremely
hazardous waste and is further designated as WT01 [WAC 173-303-104(3)].

The potential for the mercury stored in the PUREX Storage Tunnels to
become exposed to leachate is considered to be negligible. The PUREX Storage
Tunnels are designed and constructed as weather-tight structures. Further,
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. the mercury is encased in a stainless steel pipe within a stainless steel

vessel that is stored on a railcar above the floor level of the tunnels.
Therefore, exposure of the mercury stored in the tunnels to leachate is not
considered to be a credible occurrence.

Sampling and chemical analysis is not performed on mercury associated
with the dissolvers stored in Tunnel Number 2. The gquantity of mercury
present in each thermowell is documented on the fabrication drawings. Because
the thermowells are sealed, the quantity of mercury present will not decrease
with time due to evaporation.

3.1.3 Silver Salts

Silver in the form of silver salts deposited on unglazed ceramic packing
is contained within the discarded silver reactors stored in Tunnel Number 2.
The silver reactors (Figure 3-6) were used to remove radioactive iodine from
the offgas streams of the irradiated reactor fuel dissolvers. The reactor
vessel is approximately 4 1/2 feet (1.4 meters) in diameter by 13 1/2 feet
(4.1 meters) tall and is constructed of 3/8-inch (l-centimeter) 304L stainless
steel. The vessel contains two 46-inch-deep (1.2-meter-deep) beds of packing.
Each bed consists of a 12-inch (30.5 centimeter) depth of 1-inch ‘
(2.5 centimeter) unglazed ceramic saddles topped with a 34-inch (0.6 meter)
depth of 1/2-inch (1.3 centimeter) unglazed ceramic saddles. The two beds are
separated vertically by a distance of about 2 feet (0.6 meter), and each bed
rests on a support made of stainless steel angles and coarse screen. The
packing is coated initially with 250 pounds (113.4 kilograms) of silver
nitrate used for iodine retention. Nozzles on the top of the reactor are
provided to allow flushing and/or regeneration of the packing with silver
nitrate solution as the need arises.

Experience has shown that, after extended use, the silver reactors lose
efficiency. This Toss in efficiency normally occurs when about one-half of
the silver on the packing has been converted to silver iodide. Other
competing reactions such as reduction of silver nitrate to metallic silver and
formation of silver chloride also occur and affect silver reactor efficiency.
The chloride is introduced as an impurity in process chemicals. Therefore,
regeneration of the silver reactor with fresh silver nitrate is performed
periodically. The packing of a discarded silver reactor will therefore
contain a mixture of silver nitrate, silver halides, and silver fines.

Silver salts exhibit the characteristics of toxicity as determined by the
toxicity characteristics leaching procedure and are designated D011
[WAC 173-303-090(8)(c)]. The quantity of silver present could produce an
extract having greater than 0.0066 ounce of silver per gallon (500 milligrams
per liter) should the salts be exposed to a leachate; therefore, the mixed
waste is managed as extremely hazardous waste and is further designated as
WTO1 in accordance with WAC 173-303-104(3). In addition, nitrates
(per 49 CFR 173.151) exhibit the characteristic of ignitability and must also

50| be designated as D001 [WAC 173-303-090(5)].
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Silver salts are contained within a stainless steel vessel, stored inside
a weather-tight structure, and elevated above floor level on a railcar. The
potential for exposure of the silver salts to a leachate is considered to be
negligible. Also, the contained salts are isolated from contact with any
combustibles; therefore, the possibility of ignition is considered to be
extremely remote.

Provisions for taking samples of the packing were not provided in the
design of the vessels. Therefore, sampling and chemical analysis is not
performed for silver salts before placing a silver reactor in storage.
However, for accountability purposes, the total silver content is considered
to be silver nitrate, the salt that exhibits the characteristics of both
ignitability and toxicity.

The quantity of silver salts contained within a discarded silver reactor
is a function of silver salts regeneration history. Operating records
(process knowledge) of regenerations and flushes are used to estimate the
total accumulation of silver within each reactor.

3.1.4 Containerized Waste [C-1a]

The PUREX Storage Tunnels are being permitted as a miscellaneous unit
under WAC 173-303-680 because the tunnels are not a typical containerized
storage facility. That is, the bulk of the discarded equipment stored in the
tunnels is not placed in a container; rather, this equipment is placed on a
portable device (railcar) that is used as a storage platform. Refer to the
container definition in WAC 173-303-040. In general, the dangerous waste
stored in the PUREX Storage Tunnels is encased or contained within carbon or
stainless steel plate, pipe, or vessels. Therefore, the dangerous waste
normally is not exposed to the tunnel environment.

The only free-liquid dangerous waste stored in the tunnels is elemental
mercury. The mercury is contained within thick-walled [0.300-inch
(0.8 centimeter)] thermowells constructed from 3-inch (7.6 centimeter)
Schedule 80, 304L stainless steel pipe. The top of the thermowell is closed
with a 304L stainless steel nozzle plug with a metal-to-metal seal. The
amount of mercury per thermowell is less than 1/2 gallon (1.7 liter).

Other Tiquid containers, such as large discarded process tanks, are
stored in the PUREX Storage Tunnels. These containers are either 'empty'
[per WAC 173-303-160(2)(a)] or have been flushed and the final rinsate sampled
and analyzed to verify that the residual heel is not a dangerous waste
(Appendix 3A).

The only stored dangerous waste that is either reactive or ignitable is
silver nitrate in the silver reactors, which is designated as ignitable (D001}
[WAC 173-303-090(5)]. The potential for ignition from this source is
considered to be negligible because this material is dispersed on ceramic
packing and is physically isolated from contact with any combustible material
and ignition source.
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3.1.5 Waste in Tank Systems [C-1b]

Operation of the PUREX Storage Tunnels does not involve storage of
dangerous waste in tank systems. Therefore, the requirements of
WAC 173-303-640 are not applicable to the PUREX Storage Tunnels.

3.1.6 Waste in Piles [C-lc]

Operation of the PUREX Storage Tunnels does not involve storage of
dangerous waste in waste piles. Therefore, the requirements of
WAC 173-303-660 are not applicable to the PUREX Storage Tunnels.

3.1.7 Landfilled Wastes [C-1d]

Operétion of the PUREX Storage Tunnels does not involve placement of
dangerous waste in landfills. Therefore, the requirements of WAC 173-303-665
are not applicable to the PUREX Storage Tunnels.

3.1.8 Wastes Incinerated and Wastes Used in Performance Tests [C-le]

Operation of the PUREX Storage Tunnels does not involve burning of
dangerous waste. Therefore, the requirements of WAC 173-303-670 are not
applicable to the PUREX Storage Tunnels.

3.1.9 Wastes to be Land Treated [C-1f]

Operation of the PUREX Storage Tunnels does not involve land treatment of
dangerous waste. Therefore, the requirements of WAC 173-303-655 are not
applicable to the PUREX Storage Tunnels.

3.2 WASTE ANALYSIS PLAN [C-2]

The waste analysis pian describes the procedures used to operate the
PUREX Storage Tunnels and to ensure that ‘the dangerous waste components of the
discarded equipment to be stored in the tunnels are properly characterized and
designated. Proper characterization and designation are necessary to ensure
that the dangerous waste is managed properly. Characterization analysis
relies on a knowledge of the fabrication, process, and operating history to
identify the existence and quantity of dangerous waste in the discarded
radioactive equipment. Process knowledge has established that the only
dangerous waste stored in the tunnels is elemental Tead, elemental mercury,
and silver salts. Whereas the mercury and silver are associated with specific
types of equipment (the dissolver and silver reactors, respectively), lead
counterweights could be associated with any piece of equipment that is handled
as a balanced assembly in the PUREX Plant. Analysis of the equipment
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fabrication drawings is used to identify the presence of lead associated with
the specific piece of equipment to be stored. Results of the waste analysis
are documented on the storage tunnel checklist (Appendix 2F).

3.2.1 Parameters and Rationale [C-2a]

The parameters considered for waste designation under WAC 173-303-070(3)
and the rationale for their application are discussed in the following
sections.

3.2.1.1 Discarded Chemical Products. The first category of dangerous waste
designation is "Discarded Chemical Products," WAC 173-303-081. Of the three
dangerous wastes listed in Section 3.1, only elemental mercury is listed in
the WAC 173-303-9903, "Discarded Chemical Products List." The mercury present
in the dissolver thermowells does not fit any of the definitions in

WAC 173-303-081 for a discarded chemical product. Consequently, mercury is
regulated under the characteristics of toxicity rather than as a discarded
chemical product. Therefore, the dangerous waste stored in the PUREX Storage
Tunnels is not designated as a discarded chemical product.

3.2.1.2 Dangerous Waste Sources. The second category of dangerous waste
designation is "Dangerous Waste Sources," WAC 173-303-082. Elemental Tead,
elemental mercury, and silver salts are not listed in WAC 173-303-9904,
"Dangerous Waste Sources List." Therefore, the dangerous waste stored in the
PUREX Storage Tunnels is not designated as a dangerous waste source.

3.2.1.3 Infectious Dangerous Waste. The third category of dangerous waste
designation is "Infectious Dangerous Waste," WAC 173-303-083. None of the
three dangerous wastes (elemental lead, elemental mercury, and silver salts)
contain infectious materials as the wastes are not a result of the use of
biological processes or their wastes. Therefore, the dangerous waste stored
in the PUREX Storage Tunnels is not designated as an infectious dangerous
waste,

3.2.1.4 Dangerous Waste Mixtures. The fourth category of dangerous waste
designation is "Dangerous Waste Mixtures," WAC 173-303-084. Only silver salts
constitute a mixture because the lead and mercury are not actually mixed
together with another constituent. Although silver nitrate is listed in the
EPA spill tables (40 CFR 302.4), the percentage of nitrate in relation with
other silver compounds is unknown. Consequently, the silver is designated
under the characteristics of toxicity rather than as a dangerous waste
mixture. Therefore, the dangerous waste stored in the PUREX Storage Tunnels
is not designated as a dangerous waste mixture.

3.2.1.5 Dangerous Waste Characteristics. The fifth category of dangerous
waste designation is "Dangerous Waste Characteristics," WAC 173-303-090; the
characteristics are as follows.

¢ Characteristic of Ignitability--The nitrate ion in the silver nitrate
is an oxidizer as specified in 49 CFR 173.151. Therefore, the silver
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nitrate waste exhibits the characteristic of ignitability under
WAC 173-303-090(5) and is designated as DO0Ol.

+ Characteristic of Corrosivity--Most of the discarded equipment removed
from the PUREX canyon either has contained or has been in contact with
corrosive liquids. The standard operating procedure has been to flush
equipment with water to recover as much special nuclear material as
practical. Also, flushing removes much of the radiocactive material
from the equipment, minimizing the spread of radioactive contamination
during handling. Currentiy, the final aqueous rinse is samplied and
analyzed to confirm that the pH is greater than 2 and less than 12.5.
Therefore, the waste stored in the PUREX Storage Tunnels is not
designated as corrosive waste. Past practices associated with
equipment flushing are addressed in Appendix 3A.

o Characteristic of Reactivity--Elemental lead, elemental mercury, and
silver salts do not meet any of the definitions of reactivity as
defined in WAC 173-303-090(7). These dangerous waste materials are
not unstable, do not react violently with water or form explosive
mixtures, or generate toxic gases. Therefore, the dangerous waste
stored in the PUREX Storage Tunnels is not designated as a reactive
waste.

e Characteristic of Toxicity--Lead, mercury, and silver are toxic
substances. The quantity of lead, mercury, and silver salts stored in
the tunnels is sufficient that, should the substances come in contact
with a Teachate (an event considered unlikely), the concentration of
the extract could be expected to be in the extremely hazardous waste
range of greater than 0.066 ounce per gallon (500 milligrams per
1iter) for either lead or silver or greater than 0.0026 ounce
per gallon (20 milligrams per liter) for mercury. Therefore, these
dangerous wastes are designated in WAC 173-303-104(3) as extremely
hazardous toxic waste, WT0l, as well as toxic lead, D008; mercury,
D009; and silver, DO1l.

36 3.2.1.6 Waste Designation Summary. The mixed waste stored in the PUREX
37 Storage Tunnels is designated as extremely hazardous toxic waste. This

38 designation is based on the potential extract concentration. of either lead,
39  mercury, or silver as shown in 'characteristic of toxicity'. In addition,
40 silver salts are reported as a weight equivalent of silver nitrate and are
41 designated as 'characteristic of ignitability'. The 'characteristic of

42  toxicity' designation also is applied to elemental Tead, elemental mercury,
43 and silver salts.

46 3.2.2 Test Methods [C-2b]

The only test method presently used in support of the PUREX Storage

49 Tunnels operation is a corrosivity check on the final aqueocus rinse of

50 discarded vessels before the vessels are released for storage. The pH is
51 determined by a pH meter using EPA Test Method 5.2 in Test Methods for the
52 Evaluation of Solid Waste: Physical/Chemical Methods (EPA 1986).

$11121.1338
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3.2.3 Sampling Methods [C-2c]

The only dangerous waste stored in the tunnels is elemental lead,
elemental mercury, and silver salts. Sampling and chemical analysis of either
the lead or the mercury to confirm that it is elemental lead or elemental
mercury would not provide additional data beneficial to proper management of
the waste and the radiation exposure to personnel performing sampling would
not be in compliance with ALARA principles; therefore, such sampling is not
performed. The silver salts are nonuniformly distributed on ceramic packing
contained within a large stainless steel reactor vessel. Representative
sampling of the packing in place is not cons1dered to be practical and
therefore is not performed.

Representative sampling methods listed in WAC 173-303-110 are not
considered appropriate for the operation of the PUREX Storage Tunnels.
Process knowledge of the characteristics and the quantities of the dangerous
waste to be stored in the PUREX Storage Tunnels is considered sufficient to
properly designate and manage the dangerous waste stored therein.

3.2.4 Frequency of Analyses [C-2d]

The discarded process equipment stored in the PUREX Storage Tunnels is
unique in that the fabrication and operating history of each piece of
equipment is different even among similar equipment. The fabrication records
(i.e., as-built drawings and specifications) of each item to be stored are
analyzed to determine if a dangerous waste component (e.g., lead
counterweights) is present and in what amount. Where applicable, an analysis
of operating history is used to establish the quantity of dangerous waste
present. For examp]e, the regeneration and flushing history of a specific
silver reactor is analyzed because the total quantity of silver salts present
is a function of its operating history.

Because the dangerous waste components of mixed waste stored in the PUREX
Storage Tunnels are stable, the waste designations and quantities present will
remain the same as assigned at the time of storage. Therefore, repeated
analysis is not considered necessary to ensure that waste designation data are
representative.

3.2.5 Additional Requirements for Wastes Generated Offsite [C-2e]
A11 waste placed in the PUREX Storage Tunnels is generated at the

PUREX Plant. Therefore, the requirements of this section are not applicable
to the PUREX Storage Tunnels.

3-9
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3.2.6 Additional Requirements for Ignitable, Reactive,
or Incompatible Wastes [C~2f]

The only ignitable, reactive, or incompatible dangerous waste stored in
the PUREX Storage Tunnels is the silver nitrate coating on the ceramic packing
inside the silver reactors. This material is confined to the interior of a
large stainless steel vessel (Section 3.1.3) that separates this material from
all other waste material stored in the tunnel. The WAC 173-303-395(1)(a)
requires 'No Smoking' signs be conspicuously placed wherever there is a hazard
present from ignitable or dangerous waste. 'No Smoking' signs are not
considered to be appropriate at the PUREX Storage Tunnels because the tunnels
are a designated radiation area. Smoking is not allowed in any radiation area
on the Hanford Site and rules prohibiting smoking are strictly enforced.

Since the posting of radiation area barriers serves to achieve the no smoking
intent of WAC 173-303-395(1){(a), post1ng and ma1nta1n1ng 'No Smoking' sigans
are not considered appropriate.

Isolated areas within the PUREX Storage Tunnels have radiation levels in
excess of 5 roentgen per hour. Personnel entry into such radiation areas to
make periodic inspections [e.g., an annual fire inspection as required by
WAC 173-303-395(1)(d) for storage areas containing ignitable waste] would
be inconsistent with ALARA guidelines of the Atomic Energy Act of 1954.
Therefore, such inspections are not performed. The rationale for operations
associated with the PUREX Storage Tunnels are addressed further in a petition
for rulemaking submitted to Ecology (Freeberg 1989), in fulfillment of a -
Tri-Party Agreement milestone (Milestone M-22-01) (Ecology et al. 1990).

3.2.7 Land Disposal Restrictions
Operation of the PUREX Storage Tunnels does not involve land disposal of

dangerous waste. Therefore, related requirements of RCRA Section 3004 are not
applicable to the PUREX Storage Tunnels.

3-10
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Table 3-1. Dangerous Waste Material in the PUREX Storage Tunnels.

Approximate amount®

b
pounds (kilograms) Tunnel Tlocation

Dangerous waste

Tunnel 1
Lead 500° (230) 2 and 4
Tunnel 2
Silver® 1,600° (740) 5 and 15
Mercury 300f (130) 7, 9, and 11
Lead 6,1007 (2,760) 14 and 15

%Total quantity per tunnel rounded to nearest 100 pounds
(10 kilograms).

bposition of railcar. MNumbering is in consecutive order with
position 1 against the railcar bumper at the south end of each
tunnel; position 2 is against railcar in poesition 1, and so forth.

°Expressed as silver nitrate weight equivalent.

There is one box of pipe jumpers at each of two locations. It
is estimated each box contain approximately 50 jumpers of which
about 5 percent have lead counterweights that average 100 pounds
(45 kilograms) lead per jumper. Therefore, estimated total weight
of lead per box is approximately 250 pounds (113 kilograms).

*The amount of silver remaining on the packing of a discarded
silver reactor is a function of its regeneration/flushing history.
The quantity of silver is based on the following assumptions:

e A new silver reactor has 250 pounds (113 kilograms) of
silver nitrate on its packing

e Periodic regeneration adds 125 pounds (56.7 kilograms) of
silver nitrate per charge

e Chemical flushing removes all silver from packing. _
The silver reactor in location 5 had 11 regeneration charges since
its Tast chemical flush. The silver reactor in location 15 had only
its initial charge of silver nitrate.

fBased on take-offs from fabrication drawings of the actual
equipment in storage.

T3-1
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4.0 PROCESS INFORMATION [D]

This chapter discusses the processes involved in the operation of the
PUREX Storage Tunnels. The PUREX Storage Tunnels are used solely for the
storage of discarded process equipment removed from the PUREX Plant.

The discarded equipment stored in the tunnels either has failed in service
or has become obsolete.

. The PUREX Storage Tunnels are designed and constructed to provide a means
of protecting personnel and the environment from radiation associated with the
discarded equipment. The isolation previded by the PUREX Storage Tunnels also
serves to protect personnel and the environment from the dangerous waste
materials associated with the process equipment stored inside the tunnels.

A physical description of the PUREX Storage Tunnels is provided in

., Chapter 2.0, Section 2.1.4.

The PUREX Storage Tunnels are being permitted as a miscellaneous unit
under WAC 173-303-680. The WAC regulations require that miscellaneous unit
permit terms and provisions address appropriate requirements provided for
other TSD facilities. Because the operation and construction of the
PUREX Storage Tunnels most closely resemble that of a container storage
facility, requirements prescribed for a container storage facility, and
considered appropriate, are addressed in this chapter.

4.1 OPERATION OF THE PUREX STORAGE TUNNELS

This section describes the selection, characterization, preparation,
piacement, and removal activities associated with storage of mixed waste in
the PUREX Storage Tunnels. Except as noted, these activities also apply to
the storage of radioactive waste placed in the PUREX Storage Tunnels.

4.1.1 Preparation for Tunnel Activities

The PUREX Plant operations management, with the concurrence of the
appropriate cognizant engineer from PUREX Plant engineering, determines when a
specific piece of process equipment is to be replaced at the PUREX Plant or
removed from the PUREX Storage Tunnels. Plant engineering prepares a job
specific work plan describing the overall transfer activities. Plant
operations prepares a canyon change order for the removal and replacement of
the equipment (as required) and the applicable sections of the storage tunnel
checklist (Appendix 2F). The work plan and storage tunnel checklist are
routed for review and concurrence by key personnel in PUREX Plant operations,
engineering, health physics, nuclear safety, industrial safety, and quality
control or quality assurance. After the concurrence signatures are obtained,
the storage tunnel checklist is forwarded to the PUREX Plant Manager for
approval.

4.1.1.1 Locomotive Preparation. A remotely controlled, battery-powered
locomotive normally is used to move railcars into and out of the PUREX Storage

4-1
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Tunnels. Other mechanical means such as a standard locomotive or a winch also
can be used independently or in combination with the remote locomotive should
the need arise. Procedures for use of the remote locomotive are described in
this chapter because this method represents the normal placement and removal
of railcars at the PUREX Storage Tunnels. Should storage activities require
the use of a mechanical means other than the remote locomotive to place or
withdraw a railcar, a specific procedure for that application will be
developed.

Preparatory activities associated with the remote-controlled locomotive
include the following:

e Charging the batteries for both the Tocomotive and the radio
transmitter

* Performing operational checks

e Installing a plastic shroud over the Tocomotive to facilitate
decontamination

+ Installing an anticoupling device on the south coupler of the
locomotive {storage only)

e Performing physical inspections of the railroad track within the
railroad tunnel to ensure that the track switches are positioned
properly and the track is clear of obstructions.

4.1.1.2 Water-Fillable Door Preparation. Each PUREX Storage Tunnel has a
water-fillable door that isolates the storage area from the PUREX railroad
tunnel. (Chapter 2.0, Section 2.1.4.1 provides a description of the door.)}
Tunnel Number 1 was filled to capacity in 1965 and subsequently was sealed.

As part of sealing the tunnel, the area surrounding the tunnel door (at the
door frame interface) was sealed to prevent airflow from the storage tunnel to
the railroad tunnel. At that time, the controls for operation of the tunnel
door were deactivated electrically and currently are disabled. The Tunnel
Number 1 water-fillable door is filled with water because of the close
proximity of the stored radioactive equipment to the railroad tunnel. The
water serves as radiation shielding, effectively reducing the dose rate at the
dooy by a factor of 10.

Because the operation of Tunnel Number 1 is static and the tunnel 1is not
entered routinely, information associated with the operation of the
water-fillable doors is addressed only for Tunnel Number 2. It should be
noted that operation of the Tunnel Number 1 water-fillable door is essentially
the same as the operation of the Tunnel Number 2 water-fillable door.

Currently, the water-fillable door to Tunnel Number 2 is empty and is not
expected to be filled in the near future. 1In the event the door is filled,
the water must be pumped from the door before the door can be raised. The
door is emptied by installing a throttle valve to the wall stub located on the
exterior of the door housing (Figure 4-1). A length of fire hose is attached
to the throttle valve and extended eastward from the tunnel to an area where
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the surface discharge will not migrate to the tunnel storage area. The inline
pump is activated, the water is pumped from the door through the fire hose,
and the water is discharged to the soil column. Operational checks are
performed on the door hoists. Before performing operational checks on the
water-fillable door, the operator verifies with the PUREX dispatcher that the
railroad tunnel area is clear of personnel.

4.1.1.3 Other Preparation Tasks. Before equipment storage or removal, the
following preparatory tasks are completed.

e The PUREX railroad tunnel floor drains are verified to be unobstructed
and free-flowing.

+ The area under the horizontal overhead door and a section of the track
approximately 20 feet (6.1 meters) on each end of the overhead door is
washed down.

» The storage tunnel exhaust fan is verified to be operating.

» A predetermined length of cord is attached to the north end of the
railcar to provide storage location indication (optional, if needed).

* Placards are attached to the railcar in accordance with
WAC 173-303-395(6) and 173-303-630(3) if the equipment contains e
dangerous waste components (storage only).

4.1.2 Tunnel Storage Activities

This section describes the procedures followed to place equipment in
storage within the PUREX Storage Tunnels. Al1l equipment and material placed
into storage within the PUREX Storage Tunnels has been removed from the PUREX
P'Iant_i Equipment and material from other sources are not stored within the
tunnels. '

4.1.2.1 Selection of Equipment to be Stored. Most of the major pieces of
process equipment removed from the PUREX Plant are radioactive and too large
te be considered for shipment from the PUREX Facility. Therefore, the
equipment must be placed in the PUREX Storage Tunnels until a means of
separating the dangerous waste, decontaminating the waste, and reducing the
equipment size is available.

4.1.2.2 Physical Characterization of Equipment to be Stored. Physical
characterization of equipment to be stored in the PUREX Storage Tunnels occurs
after it is determined that the piece of equipment has failed or has become
obsolete and must be removed from the PUREX Plant. Physical characterization
of each piece of equipment takes place within the PUREX Plant and includes an
evaluation of the following physical properties:

¢ Length, width, and height

* Gross weight and volume

911121.1858
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¢ Preferred orientation for transport and storage
* Presence of dangerous waste.

Information sources used in physical characterization include equipment
fabrication and installation drawings, operational records, and process
knowledge. Physical characterization provides information necessary to
appropriately describe the waste materials. Such information also is used to
design and fabricate, if required, supports on the railcar and to determine
the methods to be used in the removal of the equipment from its position in
the process cells.

Specific equipment at the PUREX Plant is known to contain dangerous
waste. The equipment includes dissolvers that contain elemental mercury,
silver reactors that contain silver salts, and jumpers and other equipment
that have elemental Tead counterweights. Characteristics of these materials
when stored as dangerous waste are described in Chapter 3.0.

4,1.2.3 Equipment Flushing. Before removal from service, the equipment is
flushed to minimize loss of products, to reduce radiocactive contamination, and
to reduce to nonreguiatory levels the concentration of any dangerous chemicals
present in a residual heel. Currently, analysis of the rinsate is used to
determine when these goals have been achieved. Where practical, the rinsate
is returned to the process to minimize both product and chemical losses. The
analysis of the final flush is retained as part of the PUREX Plant records.

The exteral surface of the equipment normally is flushed to remove
radioactive contamination using a portable, high-pressure, water-spray wand.
This flush generally occurs while the equipment is being hoisted from the
process cell. Past practices associated with equipment flushing are addressed
further in Appendix 3A.

4,1.2.4 Railcar Preparation. Railcars (either flatbed or gondola-style cars)
are modified to serve as dedicated storage platforms and transporters for
process equipment placed in the PUREX Storage Tunnels. The wooden decking on
the railcars is removed to minimize the amount of combustible material placed
in the PUREX Storage Tunnels. The south coupler is disabled or removed to
prevent the railcar from coupling to the railcar stored ahead. Brakes are
disabled to ensure free wheeling of the railcar. Steel decking, catch pans
filled with absorbent, and equipment cradles are provided as needed to modify
the railcar for its specific task.

4.1.2.5 Placement of Discarded Equipment into Storage Position. With all
preparations complete and with the approval of the PUREX shift operations
manager, transferring the discarded equipmept to the PUREX Storage Tunnels
proceeds as follows.

» The railcar is positioned beneath the horizontal overhead door to the

PUREX canyon and the water-fillable door to the storage tunnel is
opened.

4-4
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* The overhead door is opened and the railcar is loaded as specified in
the storage tunnel checklist.

* An inventory of items loaded on the railcar and a record of their
location on the railcar are recorded in the storage tunnel checklist.

s After loading the railcar, the overhead door is closed.

* A health physics technician obtains a radiation level survey of the
loaded railcar at a distance commensurate with ALARA practices.

» The railcar is pushed by the locomotive into the stbrage tunnel to its
storage position.

¢ Once the railcar is in position, the locomotive is backed out of the
PUREX Storage Tunnel and the water-fillable door is closed.

4.1.3 Removal of Stored Equipment

The removal of equipment stored within the PUREX Storage Tunnels is not
conducted on a routine basis. It is planned that the equipment will remain in
storage within the PUREX Storage Tunnels until modifications are made at the
PUREX Plant or a new TSD unit is constructed on the Hanford Facility to
accommodate processing and repackaging of the equipment for disposal or
further storage. Removal of equipment from storage within the PUREX Storage
Tunnels proceeds after the preparation activities identified in Section 4.1.1.

With all preparations complete and with the approval of the shift
operations manager, removal of equipment from the storage area of the
PUREX Storage Tunnels will proceed as follows.

« The locomotive is positioned in the PUREX Plant railroad tunnel.

e Verification is made that the PUREX Plant is configured properly to
proceed with entrance into the PUREX Storage Tunnels (i.e., tunnel
ventilation system is operating, the overhead door is closed and the
health physics technician has performed a radiation survey of the
area.

*» The water-fillable door is opened.

e The locomotive is moved into the storage tunnel and connected to the
railcar.

e Verification is made that the railcar is connected to the Tocomotive
and the railcar is extracted from the storage tunnel and positioned
within the PUREX Plant railroad tunnel.

e The water-fillable door is closed.

911205.1002
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The Toaded railcar retrieved from the tunnel will be placed beneath the
horizontal door of the railroad tunnel at the east end of the PUREX Plant
(Chapter 2.0, Figure 2-4). Detailed remote viewing and radiation measurements
will be obtained at this time to determine the possibility of dangerous waste
containment failure during storage in the PUREX Storage Tunnels. If evidence
of containment failure is detected, the specific details (i.e., material,
location on railcar, storage position) will be documented and attached to the
storage tunnel checklist. This information will be maintained in the files
and will be used to establish sampling locations within the tunnels at
closure. After remote viewing and radiation surveys, the railcar and
associated equipment will be prepared as required for transfer to an
appropriate onsite TSD unit for treatment or further storage.

4.1.4 Filling the Water-Fillable Door (Tunnel Number 2)

If radiation shielding beyond that provided by the empty water-fillable
door becomes necessary, the door can be filled with water. This is
accomplished by connecting a fire hose from the water hydrant to the wall stub
on the exterior of the door housing (Figure 4-1). Once the fire hose is in
place, the hydrant is opened slowly and the door is filled with water. The
hydrant is closed when a high-level indicator 1ight illuminates. ATthough
attendance by an operator is required at all times during filling operations,
should the door overfill, excess water is channeled through a vent/spill pipe
to the door sump. A 6-inch (15.2-centimeter) drain is provided in each door
sump that connects to the PUREX Plant steam condensate discharge line. Water
accumuiated in the door sump flows via the 16-inch (40.6-centimeter)
condensate Tine to the 216-A-30 Crib.

4.1.5 Poststorage Activities

The following poststorage activities will conclude the tunnel storage
task.

» The locomotive is placed beneath the horizontal door in the railroad
tunnel. h

* A health physics technician performs a radiation survey of the
Tocomotive, the plastic shroud is removed, and the Tocomotive is
decontaminated, as required.

e After decontamination, the locomotive is returned to its railroad spur
in the railroad cut north of the PUREX Plant.

¢ A health physics technician performs a radiation survey of the

railroad tunnel between the overhead door and the water-fillable door,
and the area is decontaminated as required.
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o The PUREX Plant operations management is notified of any unusual
conditions observed during the storage/retrieval activities and/or of
any suggestions for improving future transfer operations.

+ The storage tunnel checklist is finalized by PUREX Plant operations
and plant engineering and verified by quality assurance/quality
control and placed in PUREX Facility files.

4.1.6 Operation of the Tunnel Ventilation System

The design of both Tunnel Number 1 and Tunnel Number 2 included
provisions for a filtered ventilation system (Chapter 2.0, Section 2.1.5).
The ventilation systems were designed to ventilate air from within the tunnels
and prevent the release of airborne contamination.

4.1.6.1 Tunnel Number 1 Ventilation. Active ventilation of Tunnel Number 1
presently is not provided. After the placement of the Tast railcar into
Tunnel Number 1, the tunnel was sealed. As part of the sealing activities,
the ventilation fan was electrically deactivated and the exhaust stack and
filter were isolated from the system by installing a blank in the tunnel
exhaust duct upstream of the filters. Once railcar removal activities are
initiated, it is planned that the ventilation system will be reactivated.
Opegation of the ventilation system will be similar to that for Tunnel
Number 2.

4,1.6.2 Tunnel Number 2 Ventilation. The Tunnel Number 2 ventilation system
presently is active and is maintained in an operational condition. When the
water-fillable door is closed, the exhaust system, which discharges
approximately 4,000 cubic feet (113 cubic meters) per minute, maintains a
slightly negative pressure in the tunnel. The exhaust air is replaced by
infiltration around the water-fillable door and through the porosity of the
tunnel structure (e.g., the rail-bed ballast). When the water-fillable door
is open (during transfer activities), inward airflow is maintained through the
open doorway. This inward airflow channels airborne contamination away from
both the railroad tunnel and the personnel following railcars (if allowed)
into the storage tunnel. A high-efficiency particulate air filter provides
filtration of all exhaust air before release to the atmosphere. The
high-efficiency particulate air filter is tested in place at least annually to
ensure particulate removal efficiency. Exhausted air is sampled continuously
and analyzed periodically for airborne radionuclides.

4.2 CONTAINERS [D-1}

This section describes the various types of containment used to isolate
the dangerous waste components of the discarded process equipment stored in
the PUREX Storage Tunnels. The PUREX Storage Tunnels are considered to be a
miscellaneous unit most closely resembiing that of a container storage
facility. The dangerous waste stored in the PUREX Storage Tunnels is
contained and is not considered to pose a risk to Hanford Facility personnel,
the public, or to the environment.

4-7
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4.2.1 Containers with Free Liquids [D-la]

The only dangerous waste stored as a free liquid in the PUREX Storage
Tunnels is elemental mercury. A small quantity, less than 1/2 gallon
(1.7 liters), of mercury is contained in each of the two thermowells attached
to and contained within each dissolver (Chapter 3.0, Figure 3-5). Primary
containment of the mercury is provided by the all-welded construction of the
thermowel}] itself, which is fabricated from 3-inch, Schedule 80, 304L
stainless steel pipe. The open upper end of the thermowell was sealed with a
304L stainless steel nozzle plug in preparation for storage. The discarded
dissolver rests on a cradle on i1ts railcar in an inclined position. This
ensures that the mercury remains in the lower portion of the thermowell and is
gﬂt in c$?tact with the mechanical closure on the nozzle end of the

ermowell.

A secondary containment barrier for mercury, should it leak from the
thermowell, is provided by the dissolver itself. The dissolver is a
304L stainless steel process vessel constructed from 3/8-inch {l-centimeter)
thick plate and is approximately 9 feet (2.7 meters) in diameter. The
dissolver is of all-welded construction and contains no drains or nozzle
outiets in the bottom several feet of its lower section, which contains both
thermowells. .

The 304L stainless steel used to contain the elemental mercury is both
compatible with the waste itself and the storage environment. The potential
for significant deterioration of either the primary or secondary containment
barrier material before unit closure is considered to be negligible.

The dissolvers stored within the PUREX Storage Tunnels are not labeled
as containing characteristic toxic mercury (D009) [WAC 173-303-090(8)(c)].
Procedures for labeling were not in place at the time the last railcar
containing a discarded dissolver was placed into storage on January 18, 1986.
Personnel access into the storage area for purposes such as labeling is not
feasible because of the radiation levels and cannot be justified under the
ALARA guidelines. Based on ALARA, dangerous waste presently within the PUREX
Storage Tunnels will remain unlabeled. However, future transfers of dangerous
waste into the PUREX Storage Tunnels will be placarded as specified by
WAC 173-303-395(6) and WAC 173-303-630(3).

4,2.2 Containers Without Free Liquids That Do Not Exhibit
Ignitability or Reactivity [D-1b]

Three discarded jumper alignment tools stored in Tunnel Number 2
(position 14) contain a total of approximately 2,500 pounds (1134 kilograms)
of elemental lead. Some of the process pipe jumpers stored in Tunnel Number 1
(positions 2 and 4) and in Tunnel Number 2 (positions 14 and 15) have attached
counterweights that also contain elemental lead. The total amount of lead in
Tunnel Number 1 is approximately 500 pounds {230 kilograms). The total amount
of Tead in Tunnel 2, through position 17, is approximately 6,100 pounds
(2,760 kilograms). Most lead is fully contained in all-welded encasements of
either carbon steel or 304L stainiess steel. The encasement is of nominally
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1/4-inch (6.4-millimeter) thick material. The encasement serves as support,
protection against mechanical damage, and protection of the lead from exposure
to the process environment.

Cut-up pipe jumper assemblies with attached, encased counterweights
intact are placed in steel burial box Tiners nominally 9 feet (2.7 meters) by
18 feet (5.5 meters) by 8 feet (2.4 meters}). This steel box provides
secondary containment for the lead in the unlikely event the primary
encasement should faii. Although this steel box is open on the top, the
PUREX Storage Tunnels are enclosed; therefore, the containers are protected
from the elements.

Both carbon steel and 304L stainiess steel used to encase the Tead are
compatible with the waste and the storage environment. Significant
deterioration of either the primary or secondary containment barrier materials
before facility closure is not considered to be credible.

The process equipment that contains lead weights or that has encased lead
weights attached, is not labeled as containing characteristic toxic lead
(DO08) [WAC 173-303-090(8)(c)]. This labeling had not been identified as
applicable as of May 13, 1988, when the last lead was placed in Tunnel Number
2. As stated in Section 4.2.1, personnel entry into the radiation zones of
the tunnel storage area for purpose of labeling would be inconsistent with
ALARA guidelines. However, future storage of equipment containing lead will
be on railcars that are properly placarded.

4.2.3 Protection of Extremely Hazardous Waste in Containers [D-1c]

The amount of elemental lead, elemental mercury, and silver salts stored
in the PUREX Storage Tunnels is sufficient to characterize this material as
extremely hazardous waste. Because the PUREX Storage Tunneis are enclosed
totally, protective covering from the elements and from run-on is provided for
the storage of extremely hazardous waste. Periodic inspection of the
equipment stored in the PUREX Storage Tunnels is not feasible because of
radiation Tevels in excess of 5 roentgen per hour. Safe management of this
waste is based on the following considerations.

e The operation of the PUREX Storage Tunnels is passive, i.e., once a
storage position is filled, the storage position will remain
undisturbed for long periods of time.

* The extremely hazardous waste is compatible with its storage container
and the storage environment.

* The physical characteristics and limited volume of the extremely
hazardous waste are such that, in the unlikely event the material is
released from its primary container, no significant impact to the
environment would occur.

911121.1858
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4.2.4 Prevention of Reaction of Ignitable, React%ve, and
Incompatible Waste in Containers [D-1d]

There is no reactive or incompatible waste known to be stored in the
PUREX Storage Tunnels. The only dangerous waste stored in the PUREX Storage
Tunnels considered an ignitable waste is the silver nitrate in Tunnel 2. The
silver nitrate fraction of the siiver salts, within the silver reactors,
exhibits the characteristic of ignitability as defined in 49 CFR 173.151.
Therefore, the silver salts are managed as an ignitable dangerous waste in
accordance with WAC 173-303-395.

The risk of fire associated with the storage of silver nitrate in the
PUREX Storage Tunnels is considered to be extremely Tow. This conclusion is
based on the following considerations.

¢ The operation of the PUREX Storage Tunnels is passive; i.e., once a
storage position is filled, the storage position will remain
undisturbed for long periods of time.

e The silver nitrate is contained within large, heavy-walled, stainless
steel vessels that isolate the silver nitrate from contact with any
combustibles that might be in the tunnels.

¢ The silver nitrate is dispersed over a large surface area on a ceramic
packing substraight and is not conducive to build-up of heat that
could lead to spontaneous combustion.

* Personnel access to the occupied areas of the tunnels is not
permitted, thereby precluding activities that could present a fire
hazard (e.g., smoking, flame cutting, welding, grinding).

Although ignitable waste storage facilities are required by
WAC 173-303-395(1)(d) to have inspections conducted at least yearly by a fire
marshall or professional fire inspector familiar with the requirements of the
uniform fire code, the radiation levels within the PUREX Storage Tunnels make
such inspections impractical. These inspections are not considered
appropriate or necessary for the safe operation of the unit because of the
nature of the ignitable waste and the means of storage. The rationale for
operations associated with the PUREX Storage Tunnels are addressed further in
a petition for rulemaking submitted to Ecology and the EPA (Freeberg 1989) in
fu]f;11Tegg)of a Tri-Party Agreement milestone (Milestone M-22-01) (Ecology
et al. 19 .

4.3 TANK SYSTEM [D-2]

Operation of the PUREX Storage Tunnels does not involve the storage of
dangerous waste in tank systems. Therefore, the requirements of

49 | WAC 173-303-640 are not applicable to the PUREX Storage Tunnels.

4-10

911121.1858




WO 00 =4 O O P (D PO

DOE/RL-90-24, Rev. 1
12/09/91
4.4 WASTE PILES [D-3]

Operation of the PUREX Storage Tunnels does not involve the placement of
dangerous waste in piles. Therefore, the requirements of WAC 173-303-660 are
not applicable to the PUREX Storage Tunnels.

4.5 SURFACE IMPOUNDMENTS [D-4]

Operation of the PUREX Storage Tunnels does not involve the placement of
dangerous waste in surface impoundments. Therefore, the requirements of
WAC 173-303-650 are not appiicable to the PUREX Storage Tunnels.

4.6 INCINERATORS [D-5]

Operation of the PUREX Storage Tunnels does not involve the incineration
of dangerous waste. Therefore, the requirements of WAC 173-303-670 are not
applicable to the PUREX Storage Tunnels.

4.7 LANDFILLS [D-6]

Operation of the PUREX Storage Tunnels does not involve the placement of
dangerous waste in landfills. Therefore, the requirements of WAC 173-303-665
are not applicable to the PUREX Storage Tunnels.

4.8 LAND TREATMENT [D-7}
Operation of the PUREX Storage Tunnels does not involve the Tand

treatment of dangerous waste. Therefore, the requirements of WAC 173-303-655
are not applicable to the PUREX Storage Tunneis.
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5.0 GROUNDWATER MONITORING [E]

The PUREX Storage Tunnels are being permitted as a miscellaneous unit
under the provisions of WAC 173-303-680. These regulations require that
miscellaneous unit permit terms and provisions address appropriate
requirements provided for other TSD facilities.

Appropriate requirements for a container storage facility are addressed
for the PUREX Storage Tunnels because the construction and operation of the
PUREX Storage Tunnels most closely resemble this type of facility. The PUREX
Storage Tunnels are not operated as a dangerous waste surface impoundment,
waste pile, land treatment unit, or landfill as defined in
WAC 173-303-645(1)(a). Therefore, groundwater monitoring is not required.

The Part B permit application is written under the assumption that
authority for administration of miscellaneous units under WAC 173-303-680 will
be extended to Ecology by the time the permit is finalized and issued for the
PUREX Storage Tunnels.
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6.0 PROCEDURES TO PREVENT HAZARDS [F]

This chapter discusses ‘hazard prevention, emergency preparedness,
structures, run-off controls, security barriers, inspection requirements, and
emergency equipment in place at the PUREX Storage Tunnels.

The PUREX Storage Tunnels are being permitted as a miscellaneous unit
under WAC 173-303-680. The WAC regulations require that miscellaneocus unit
permit terms and provisions address appropriate requirements provided for
other TSD facilities. The operation and construction of the PUREX Storage
Tunnels most closely resembie that of a container storage facility.
Therefore, requirements prescribed for a container storage facility that are
considered appropriate for the safe management of dangerous waste are
addressed in this chapter.

6.1 SECURITY [F-1]

The following sections describe the security measures, equipment, and
warning signs used to control entry into the PUREX Storage Tunnels.

6.1.1 Security Procedures and Equipment [F-1a]

The following sections describe the 24-hour surveillance system, barrier,
and warning signs used to provide security and control access to the PUREX
Storage Tunnels.

6.1.1.1 24-Hour Surveillance System [F~1a{1)]. The entire Hanford Facility,
including the PUREX Storage Tunnels, is a controlled access area and is
expected to remain so for the foreseeable future. The Hanford Facility
maintains around-the-clock surveillance for protection of government property,
classified information, and special nuclear materials. The Hanford Patrol
maintains a continuous presence of armed guards to provide additional
security.

6.1.1.2 Barrier and Means to Control Entry [F-la(2),(2a),(2b)]. Manned
barricades are maintained around the clock at checkpoints on vehicular access
roads leading to the operational areas of the Hanford Facility. ATl personnel
accessing these areas must have a U.S. Department of Energy-issued security
identification badge indicating the appropriate authorization. Personnel also
might be subject to a search of jtems carried into or out of these areas.

Within the Hanford Facility are operational areas to which access is
further restricted. The PUREX Storage Tunnels are located in one such
operational area, the 200 East Area. Access to the 200 East Area is gained
through one of two manned barricades. Al1 personnel entering or leaving the
200 East Area must display a U.S. Department of Energy-issued security

6-1

911206.1005



W00~ U PN

DOE/RL-90-24, Rev. 1
12/09/91

identification badge indicating authorization to enter the area and must
submit to a search of vehicles and personal items carried into and out of the
area.

The PUREX Plant and the entries to the PUREX Storage Tunnels currently
are surrounded by a double, 7-foot (2.1 meter) high, chain link fence system.
Entry into the PUREX Storage Tunnels is made from within the PUREX Plant by
means of the PUREX railroad tunneli. Personnel wishing to enter either storage
tunnel must be qualified radiation zone workers and must obtain PUREX
management approval made on a need-to-enter basis. Actual access into the
active portion, the storage area, of the storage tunnel can be made only
through the north entry after the massive, water-fillable door is raised. The
water-fillable door normally is closed and requires PUREX Plant operations
approval, as well as mechanical assistance, to open. Although a portion of
Tunnel Number 2 lies outside the double fenced area, access to the tunnel
interior can be made only through the PUREX Plant.

6.1.1.3 Warning Signs [F-1a(3)]. Warning signs are posted on the outer fence
around the perimeter of the PUREX Facility. The signs are printed in English,
legible from a distance of 25 feet (7.6 meters), and visible from all angles
of approach. Three types of signs are posted around the PUREX Facility and
contain the folliowing legends:

* "NO TRESPASSING. BY ORDER OF THE UNITED STATES DEPARTMENT OF ENERGY"
e "WARNING. THIS AREA PATROLLED BY POLICE DOGS"

e "NOTICE. ALL PERSONS-VEHICLES SUBJECT TO SEARCH FOR PROHIBITED
ARTICLES."

Additionally, points of access to the PUREX Storage Tunnels are posted
with the following warning signs: "DANGER Unauthorized Personnel Keep Out!"
in accordance with requirements of WAC 173-303-310(2)(a). The word DANGER is
in large, white, block letters on a bright red background. The remaining
lettering is black on a white background.

6.1.2 Waiver [F-1b,b(1),b(2)]

Waiver of the security procedures and equipment requirements for the
PUREX Storage Tunnels will nof be requested. Therefore, the requirements of
WAC 173-303-310(1)(a) and (b) are not applicable to the PUREX Storage Tunnels.

6.2 INSPECTION SCHEDULE [F-2]

This section describes the method and schedule for inspection of the
PUREX Storage Tunnels. The purpose of inspections at the PUREX Storage
Tunnels is to prevent malfunctions, deteriorations, and discharges that may
cause or lead to the release of radioactive or dangerous waste to the
environment or pose a threat to human health. Abnormal conditions identified
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by inspectioﬁs must be corrected on a schedule that prevents hazards to
workers, the public, and the environment.

Because of the levels of radiation present within the PUREX Storage
Tunnels, only external inspections are performed. The material stored within
the tunnels consists of discarded process equipment removed from the PUREX
Plant. This equipment is radioactive, resulting in radiation levels that
exceed 5 roentgen per hour within certain areas of the tunnels. Additionally,
the PUREX Storage Tunnels are physically inaccessible to personnel as the
design does not provide for manned entry. There are no shielded corridors nor
does the tunnel width in either tunnel provide adequate space for personnel to
safely pass by railcars in storage. Internal inspections required by RCRA
have been considered and determined to be incompatible with the requirements
of the Atomic Energy Act, which seeks to maintain personnel exposures ALARA.
Internal inspections will be performed only at closure following the removal
of the equipment stored within the tunnels. Inspection results will be
documented and corrective action initiated in accordance with established
closure procedures.

6.2.1 General Inspection Requirements [F-2a]

The content and frequency of inspections are described in this section.
The inspection schedule and inspection reports will be maintained with the
tunnel storage records in the PUREX Facility. Inspection records will be
retained for a minimum of 5 years.

6.2.1.1 Types of Problems [F-2a(1)]. Information from inspections will be
recorded on inspection reports. The report forms will be used to initiate
corrective action, if necessary. The following identifies types of
inspections to occur at the PUREX Storage Tunnels.

* External surfaces of the PUREX Storage Tunnels will be observed for
evidence of structural deterioration. Tunnel subsidence, erosion of
the earth cover, and vent stack damage will be of primary concern.
Abnormal conditions will be recorded, evaluated, and corrective action
initiated if necessary.

» The point of access to the PUREX Storage Tunnels will be inspected to
ensure that signs warning of dangerous waste are in place, visible,
and legible. Abnormal conditions will be recorded, evaluated, and
corrective action will be initiated if necessary.

» The exhaust fan for Tunnel Number 2 is checked to denote operating
status (Tunnel Number 1 fan is not in operation). This verification
is conducted by observing an indicator light and a pressure
differential gage located in the PUREX Plant Power Control Room.
Inspection results are recorded in the power control room logbooks.
Abnormal conditions are evaluated and corrective action is initiated
if necessary.
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6.2.1.2 Frequency of Inspection [F-2a(2)]. Inspection of the PUREX Storage
Tunnels exterior is planned te be conducted on a 6-month freguency and after
any significant seismic event or severe weather condition (i.e., exceptionally
high winds, heavy rainfall, or rapid run-off) that could potentially affect
the structural integrity of the PUREX Storage Tunnels. Tunnel access points
also are planned to be inspected every 6 months.

6.2.2 Specific Process Inspection Requirements [F-2b}
The following sections describe specific process inspection reguirements.

6.2.2.1 Container Inspection [F-2b(1)]. Within the PUREX Storage Tunnels,
solid dangerous waste (jumpers, tools, valves, etc., that contain elemental
Tead) is stored in boxes loaded on railcars. Other dangerous waste (silver
5ﬁ1ts a?d elemental mercury) is contained within equipment stored directly on
the railcars.

As described in Section 6.2, access to the interior of the PUREX Storage
Tunnels for inspection purposes is not possible because of the radiation
levels present within the tunnels. Although inspection requirements specified
in WAC 173-303-395 and WAC 173-303-630 are applicable to container storage
facilities, these inspections are not considered appropriate for the safe
operation of the PUREX Storage Tunnels and will be performed only at closure.

6.2.2.2 Tank Inspection [F-2b(2},(2)a-(2)f]. Operation of the PUREX Storage
Tunnels does not involve the placement of dangerous waste in tanks.
Therefore, the inspection requirements of WAC 173-303-640 are not applicable
to the PUREX Storage Tunnels.

6.2.2.3 Waste Pile Inspection [F-2b(3),(3)a-(3)d]. Operation of the PUREX

Storage Tunnels does not involve the placement of dangerous waste in piles.

Therefore, the inspection requirements of WAC 173-303-660 are not applicable
to the PUREX Storage Tunnels.

6.2.2.4 Surface Impoundment Inspection [F-2b(4),(4)a-(4)b]. Operation of the
PUREX Storage Tunnels does not involve the placement of dangerous waste in

‘'surface impoundments. Therefore, the inspection requirements of

WAC 173-303-650 are not applicable to the PUREX Storage Tunnels.

6.2.2.5 Incinerator Inspection [F-2b(5),(5)a,(5)b]. Operation of the PUREX
Storage Tunnels does not involve the incineration of dangerous waste.
Therefore, the inspection requirements of WAC 173-303-670 are not applicable
to the PUREX Storage Tunnels.

6.2.2.6 Landfill Inspection [F-2b(6),{6)a-(6)d]. Operation of the PUREX
Storage Tunnels does not invoive the placement of dangerous waste in
Tandfills. Therefore, the inspection requirements of WAC 173-303-665 are not
applicable to the PUREX Storage Tunnels.
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6.2.2.7 Land Treatment Facility Inspection [F2b(7},(7)a-(7)}b]. Operation of
the PUREX Storage Tunnels does not involve the land treatment of dangerous
waste. Therefore, the inspection requirements of WAC 173-303-655 are not
applicable to the PUREX Storage Tunnels.

6.3 WAIVER OR DOCUMENTATION OF PREPAREDNESS
AND PREVENTION REQUIREMENTS [F-3]

The following sections document the preparedness and prevention
measures taken at the PUREX Storage Tunnels.

6.3.1 Equipment Requirements [F-3a]

The following sections describe the internal and external communications
systems and emergency equipment required.

6.3.1.1 Internal Communications [F-3a(l)]}. The PUREX Storage Tunnels are not
occupied and personnel entry is allowed only on a very limited basis and under
close supervision. Normal and emergency communications equipment (portable
two-way radios) is available for use and is maintained at the PUREX Plant.

6.3.1.2 External Communications [F-3a(2)1. External communications equipment
for summoning emergency assistance from the Hanford Fire Department, the
Hazardous Materials Response Team, and/or local emergency response teams is
maintained and available for use at the PUREX Plant. External communication
is by a telephone communication system, a two-way radio base station, and
two-way portable radios. In addition, the following external communications
equipment is available for notifying persons assigned to emergency response
organizations.

e Fire alarm pull boxes (located at the PUREX Plant)--connected to a
system monitored around the clock by the Hanford Fire Department.

* Telephone number 811--contact point for the Hanford Site; on
notification, the Hanford Patrol Operations Center notifies and/or
dispatches required emergency responders.

* Telephone number 3-3800--single point of contact for non-emergency
notification of the Hanford Patrol Operation Center duty officer; this
number can be dialed from any Hanford Site telephone.

* Crash alarm telephone system--consists of selected telephones
automatically connected to control stations.

e Two-way radio system (Tlocated at the PUREX Plant)--the sysfem accesses
the Hanford Site emergency network and can summon the Hanford Fire
Department, Hanford Patrol, and/or any other assistance requested to
handle emergencies.

6-5

911126.1814



T bt $nd fond fomd fomd ok ok ol ot ot
OWHSIACIEWRN I OW O~ O & G N

RN
-GN =

N NN
~ N

DOE/RL-90-24, Rev. 1
12/09/91

6.3.1.3 Emergency Equipment [F-3a(3)]. A detailed list of equipment included
in the emergency plan for the PUREX Facility is provided in Appendix 7A.

6.3.1.4 Water for Fire Control [F-3a(4)]. The fire hazard associated with
the operation of the PUREX Storage Tunnels is considered to be very low
because of the minimal amount of combustibles stored within the tunnels and
the lack of an ignition source (Rambosek and Foster 1972). In the event of a
fire in the storage area of the tunnels, the contingency plan will be
activated. Because of the leachable characteristic of the dangerous waste
stored within the tunnels, water will not be used for fire control. Reduction
of the air supply to the storage area by isclation of the tunnel exhaust
system should permit the fire to self-extinguish. Shouid the fire continue to
propagate, heavy equipment and cranes will be called to the scene to cover
areas of the tunnels that might collapse. Heavy equipment and cranes are
readily available at the Hanford Facility at all times and generally are
available for deployment to the scene of an emergency within 1 hour. In the
event that a fire resulted in the collapse of the tunnels, a recovery plan
will be developed in accordance with emergency response procedures included in
Appendix 7A. The recovery plan will take into consideration plans for
retrieval of the waste stored within the tunnel(s).

6.3.2 Aisle Space Requirement [F-3b]

Requirements for aisle space are not considered appropriate for the safe
operation of the PUREX Storage Tunnels.

The WAC 173-303-340(3) requires that aisle space be maintained to allow
the uncbstructed movement of personnel, fire protection equipment, and
decontamination equipment to any area of facility operation in an emergency
unless it can be demonstrated that aisle space is not needed for any of these
purposes. Radiation levels within the PUREX Storage Tunnels considerably
exceed the level that is safe for personnel access. The high levels of
radiation were anticipated in the design of the tunnels and provisions for
aisle space were not included.

Probabilities for emergencies occurring within the PUREX Storage Tunnels
such as a fire or a spill of a dangerous waste are considered extremely
remote. However, should such an event occur, personnel access to mitigate the
event would be Timited to the external surfaces of the tunnels and that
portion of the interior of the tunnels that is not occupied by the railcars
and is determined to be a safe radiological working environment.

6.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [F-4}

The following sections describe preventive procedures, structures, and
equipment.
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6.4.1 Unloading Operations [F-4a]

Operation of the PUREX Storage Tunnels does not involve the loading or
unloading of dangerous waste. All loading and unloading operations are
conducted at the PUREX Plant. Therefore, the requirements of this section are
not applicable to the PUREX Storage Tunnels.

6.4.2 Run-0ff [F-4b]

The design of the PUREX Storage Tunnels included consideration and
provisions for the control of run-on. Construction of both tunnels included
the application of a moisture barrier before placement of the soil overburden.
On Tunnel Number 1, 90-pound (40.8 kilograms) mineral surface roofing was
applied to the external surfaces of the structural timbers (top and sides).
The roofing material was nailed in place with an overlap of approximately
4 inches (10.2 centimeters) at all joints and seams. AI1 interior and
exterior steel surfaces of Tunnel Number 2 were coated with a 35-mil (0.9
millimeter) bituminous, solvent coal tar base, coating compound. The coating
was applied using a two-coat system, with each coat not less than 18 mils
(0.45 millimeter), ensuring a total dry film thickness of not less than 35
mils (0.9 millimeter).

The soil overburden covering the PUREX Storage Tunnels also is contoured
to provide a side slope of 2 (horizontal) to 1 (vertical). This construction
serves to divert any seasonal or unanticipated run-on away from the storage
area of the PUREX Storage Tunnels. Periodic inspections of the tunnel side
slopes are conducted to ensure the contours remain in a condition that will
preclude ponding and continue to divert run-on away from the tunnel storage
areas. Further discussion of the design of the PUREX Storage Tunnels is
provided in Chapter 2.0, Section 2.1.5.

Run-off at the PUREX Storage Tunnels is controlled by the design features
of the exterior of the tunnels which serve to divert run-on away from the _
interior of the tunnels. Additionally, all waste within the tunnels is stored
well above the floor level on railcars. The control of run-on combined with
the storage of all waste above the floor elevation provides adequate assurance
that run-off will not occur at the PUREX Storage Tunnels.

6.4.3 Water Supplies [F-4c]

Water is supplied to the PUREX Storage Tunnels from the PUREX PTant.
This water is used for the sole purpose of filling the water-fillable doors
should it be determined necessary. There are no other sources or uses of
water at the PUREX Storage Tunnels.
6.4.4 Equipment and Power Failures [F-4d]

The procedures, structures, and equipment used to mitigate the effects of
equipment failure and power outage are described in the following sections.
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6.4.4.1 Mitigation of the Effects of Equipment Failure. Safe operation of
the PUREX Storage Tunnels is not contingent on continued operation of
equipment. The equipment normally associated with the operation of

PUREX Storage Tunnels are the remote-powered locomotive, the railcars, the
water-fillable doors, and the ventilation system. Backup or redundant systems
are not provided, as failure of the equipment, except for the high-efficiency
particulate air filters, would not have the potential to result in a release
of dangerous waste or radioactive material to the environment. Periodic
monitoring of the stack exhaust sampling system coupled with the annual filter
efficiency test provides a check of the integrity of the air filtering system.
Mitigation of equipment failure is provided through routine and as-needed
maintenance.

6.4.4.2 Mitigation of the Effects of Power Failure. Electrical power is
required to operate the water-fillable doors and the ventilation fan in Tunnel
Number 2. Backup or redundant systems are not provided, as failure of the
equipment would not have the potential to result in a release of dangerous
waste or radioactive material to the environment.

There are no hazards associated with the shutdown of the tunneil
ventilation system due to loss of electrical power or as a result of a
mechanical failure. Back-up or redundant systems are not provided as the
system is operated only to maintain air balance and provide secondary control
of radioactive airborne particulate. In the event the Tunnel Number 2
ventilation system fails or is mechanically shut down, a reversal of airflow
will occur redirecting the airflow to the PUREX canyon ventilation system.
The PUREX canyon ventilation system is filtered and is equipped with a
steam-driven emergency exhaust fan for back-up in the event of an electrical
power failure.

6.4.5 Personnel Protection Equipment [F-4e]

Personnel protection equipment for personnel working in the PUREX Storage
Tunnels is available and maintained at the PUREX Plant. Personnel are trained
and qualified in using the protective equipment and are checked routinely for
mask fit.

Personnel entering the PUREX Storage Tunnels are required to wear special
protective clothing and respiratory protection at all times because of the
radioactive material stored in the PUREX Storage Tunnels. Protective clothing
consists of two pairs of radiation protection coveralls, one pair of canvas
shoe covers, rubber boots or rubber shoe covers, two pairs of gloves, a cloth
cap and hood, and a full face air respirator equipped with a high-efficiency
particulate air filter. Such equipment also is considered to be sufficient
protection from the dangerous waste stored within the PUREX Storage Tunnels.
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6.5 . PREVENTION OF REACTION OF IGNITABLE, REACTIVE,
AND INCOMPATIBLE WASTE [F-5]

There is no reactive or incompatible waste stored in the PUREX Storage
Tunnels. The only ignitable dangerous waste stored within the tunnels is
silver nitrate. The silver nitrate is present within the silver reactors
(deposited on unglazed ceramic packing) stored in Tunnel Number 2
{(Chapter 3.0, Table 3-1).

Although silver nitrate exhibits the characteristic of ignitability, it
is contained within stainless steel vessels, stored on railcars above the
floor level, and isolated from combustible materials and other dangerous
waste. Additional measures to prevent reaction of the ignitable waste are not
considered necessary.
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7.0 CONTINGENCY PLAN [G]

The WAC 173-303 requirements for contingency plans are satisfied in the
following documents: the DOE-RL emergency plan