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Department of Energy
Richland Operations Office
P.O. Box 550"
Richland, Washington 99352

97-EAP-577 JUL 25 1997

Mr. Moses N. Jaraysi
Program Manager
Nuclear Waste Program
State of Washington
" Department of Ecology
1315 West Fourth Avenue
Kennewick, Washington 99336-6018

Dear Mr. Jaraysi:

CERTIFICATION OF HANFORD FACILITY DANGEROUS WASTE PART A AND PART B PERMIT
??gBICST%Og DOCUMENTATION, LOW-LEVEL BURIAL GROUNDS (WA7890008967)
: D-2-9)

Enclosed is the Hanford Facility Dangerous Waste Permit Application
documentation (Part A, Form 3, Revision 10, and Part B, Revision 1), for the
Low-Level Burial Grounds (LLBG). The LLBG Part A, Form 3, and Part B have
been revised for incorporation into the Hanford Facility Resource Conservation
and Recovery Act Permit during Modification C. Also enclosed is a list of
changes that have been made to the LLBG permit application documentation since
She 1§§t ?gg;t was .given to the State of Washington Department of Ecology on
une 17, . )

If you have any questidns, please contact Tony McKarns, U.S. Department of
Energy, Richland Operations Office, on 376-9333 )

incerely,

<

James E. Rasmussen, Director

Environmental Assurance, Permits,
and Policy Division :

EAP:ACM DOE Richland Operations 0ff1ce

S<§?7222 }J%El4<:e,2i3,~

William D. Adair, Director
‘Environmental Protection
Responsible Party for

Fluor Daniel Hanford, Inc.

Enclosures:
1. LLBG Part A, Form 3, Revision 10
2. "LLBG Part B, Revision 1

cc w/encls: cc w/o encls:

R. Jim, YIN W. Adair, FDH
D. Powaukee, NPT D. Saueressig, WMH

“J. Wilkinson, CTUIR
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14.0 PART B CERTIFICATION [K]

The following certification, required by WAC 173-303-810(13), for all
applications and reports submitted to Ecology is hereby included:

I certify under penalty of law that this document and all attachments
were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personne] properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.

[ S UV S i
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21
22 -
23 i ——p— 7/25/94
24 Owner/Operator ~ (g ) Date / / '
25 John D. Wagoner, Mangger
26 U.S. Department of Energy,
27 Richland Operations Office
28
29
30, / /
31
32, /K é/é; 4 77
33 Co-operator* Date
J. Hatch,
3 resident and Chief Execut1ve Officer
3 Fluor Daniel Hanford, Inc.
37 * Fluor Daniel Hanford, Inc. is responsible for information presented in

38 Chapters.1.0 through.4.0 and 6.0 through 15.0, including the.associated
39 appendices.

970724.0858 14-1
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14.0 PART B CERTIFICATION [K]

The following tertification, required by WAC 173-303-810(13), for all
applications and reports submitted to Ecology is hereby included:

I certify under penalty of law that this document and all attachments
were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the
10 information submitted. Based on my inquiry of the person or persons who
11 manage the system, or those persons directly responsible for gathering the
12 information, the information submitted is, to the best of my knowledge and
13 belief, true, accurate, and complete. I am aware that there are significant
14 .penalties for submitting false information, including the possibility of fine
15 and imprisonment for knowing violations.

WO~ O WM =

7/2/5/??

Date

John D. Wagoner, Manag
26 U.S. Department of Ene¥gy,
27 Richland Operations Office

31

32 24 JlJm 1%
33 Co-operat Date

34 W. J. Madia, Director

35 Pacific Northwest National Laboratory

36 . * Pacific Northwest National Laboratory is respons1b1e for information
37 presented in Chapter 5.0, including any associated appendices.

970724.1342 : 14-3
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TRADEMARK DISCLAIMER
Reference herein to any specific commercial product, process,
or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its

recommendation, or f: ing by the United
States Government or any agency thereof or its contractors or
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HANFORD FACILITY DANGEROUS WASTE PERMIT APPLICATION,
LOW-LEVEL BURIAL GROUNDS

FOREWORD

The Hanford Facility Dangerous Waste Permit Application is considered to
be a single application organized into a General Information Portion (document
number DOE/RL-91-28) and a Unit-Specific Portion. The scope of the
Unit-Specific Portion is Timited to Part B permit application documentation
submitted for individual, 'operating' treatment, storage, and/or disposal
units, such as the Low-Level Burial Grounds (this document, DOE/RL-88-20).

Both the General Information and Unit-Specific portions of the Hanford
Facility Dangerous Waste Permit Application address the content of the Part B
permit application guidance prepared by the Washington State Department of

. Ecology (Ecology 1987 and 1996) and the U.S. Environmental Protection Agency

(40 Code of Federal Regulations 270), with additional information needs
defined by the Hazardous and Solid Waste Amendments and revisions of
Washington Administrative Code 173-303. For ease of reference, the Washington
State Department of Ecology alpha-numeric section identifiers from the permit
application guidance documentation (Ecology 1996) follow, in brackets, the
chapter headings and subheadings. A checklist indicating where information is
contained in the Low-Level Burial Grounds permit application documentation, in
relation to the Washington State Department of Ecology guidance, is located in
the Contents Section.

Documentation contained in the General Information Portion is broader in
nature and could be used by multipie treatment, storage, and/or disposal units
(e.g., the glossary provided in the General Information Portion). Wherever
appropriate, the Low-Level Burial Grounds permit application documentation
makes cross-reference to the General Information Portion, rather than
duplicating text.

Information provided in this Low-Level Burial Grounds permit app11cat1on
documentation is current as of June 1997.

970611.0936 iii
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METRIC CONVERSION CHART
Into metric units Out of metric units
If you know Mu];;p]y To get If you know Mu]g;p]y To get
Length Length
inches 25.40 mitlimeters | millimeters | 0.0393 inches
inches 2.54 centimeters || centimeters | 0.393 inches
feet 0.3048 meters meters 3.2808 . feet
yards 0.914 meters meters 1.09 yards
miles 1.609 kilometers - || kilometers 0.62 miles
Area Area
square 6.4516 square square 0.155 square
inches centimeters j centimeters inches
square feet | 0.092 square square 10.7639 square
meters meters feet
square 0.836 square square 1.20 square
yards meters meters yards
square 2.59 square square 0.39 square
miles Kilometers kilometers miles
acres 0.404 hectares hectares 2.471 acres
Mass (weight Mass (weight)
ounces 28.35 grams grams 0.0352 ounces
pounds 0.453 kilograms kiTlograms 2.2046 pounds
short ton 0.907 metric ton metric ton 1.10 short ton
Volume Volume j
fluid 29.57 milliliters || mitliliters-] 0.03 fluid
ounces ounces
quarts 0.95 liters liters 1.057 quarts
gallons 3.79 Titers liters 0.26 gallons
cubic feet | 0.03 cubic cubic 35.3147 cubic feet
meters meters
cubic yards | 0.76456 cubic cubic 1.308 cubic
meters meters yards
Temperature Temperature
Fahrenheit subtract Celsius Celsius multiply Fahrenheit
32 then by
multiply 9/5ths,
by 5/9ths ggen add
Force ] Force
pounds per | 6.895 kilopascals | kilopascals | 1.4504 x pounds per
square inch 107 square
inch
Source: Engineering Unit Conversions, M. R. Lindeburg, PE.,

1990, Professional Publications, Inc., Belmont, California.

970521.1453
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Application Checklist

Complete this checklist by providing the facility name and indicating where the listed
material has been placed in the application. This is particularly important when the
‘application does not closely follow the outline of the checklist and guidance.

Include the completed checklist with the Dangerous Waste Permit application.



Facility name Low-Level Burial Grounds

Date Application Received

State of Washington
Part B Permit Application Review Checkllst for
Treatment, Storage, and Disposal Facilities
Technically Location in Application
Adequate?
A. Part A Form Chapter 1.0
B. Facility Description and General Chapter 2.0
Provisions
‘ B-1 General Description 2.1
B-1(a) Facility Description 2.1
B-1(b) Construction Schedule 2.1.2
B-2  Topographic Map 2.2
B-2a  General Requirements 2.2
B-2b  Additional Requirements for Land 2.2
Disposal Facilities
B-3  Seismic Consideration Not Not Applicable
Applicable ’
B-4  Traffic Information 2.4
C. Waste Analysis Chapter 3.0
C-1 Chemical, Biological and Physical 3.1
Analyses )
{ C-1a  Waste In Piles Not Not Applicable
Applicable
C-1b  Landfilled Wastes 3.2
C-Ic  Wastes Incinerated and Wastes Used in Not Not Applicable
‘Performance Tests Applicable
Checklist-2 Dangerous Waste Permit Application Requirements

For Trearment, Storage, and Disposal Facilities




Technically Location in Application

Adequate?
C2  Waste Analysis Plan 3.3 and Appendix 3A
C-2a  Detailed Chemical, Physical, and/or Appendix 3A
Biological Analysis
C-2a(1) Parameters and Rationale
C-2a(2) . Analytical Methods
C-2a(3) Generator-Supplied Analyses
C-2b  Additional Requirements for Wastes
Generated Off-site
C-2b(1) Parameters and Rationale to
: Confirm Identity of Off-site
Waste
C-2b(2) Analytical Methods to Confirm
Identity of Off-site Waste
C-2b(3) Representative Sampling of
Incoming Off-site Wastes
C-2¢c Methods for Collecting Samples for
Detailed and Confirming Analyses
C-2d  Frequency of Analyses
C-3  Manifest System
C-3a  Procedures for Receiving Shipments
C-3b  Response to Significant Discrepancies
C-3c  Provisions for Non-acceptance of
Shipment
C-3¢(1) Non-acceptance of Undamaged
Shipment
C-3¢(2) Activation of Contingency Plan
for Damaged Shipment v
Dangerous Waste Permit Application Requirements Checklist-3

Treatment, Storage, and Disposal Facilities




Technically

Location in Application

Adequate?
C-4  Tracking System Appendix 3A
D. Process Information Chapter 4.0
D-1 Containers 4.1
D-l1a  Description of Containers 4.1.1
D-1b  Container Management Practices 4.1.1
D-lc  Container Labelling 4.1.1
D-1d  Containment Requirements for Storing 4.1.2
Containers
D-1d(1) Secondary Containment System 4.1.2.1
Design
D-1d(1)(a) System Design 4.1.2.1
D-ld_(l)(b) Structural Integrity of Base 4,121
D-1d(1){c) Containment System Capacity 4.1.2.2
D-1d(1)[d)  Control of Run-on 4123
D-1d(2) Removal of Liquids from 4.1.3
Containment System
D-le Demonstration that Containment Is Not 4.2
Required Because Containers Do Not
Contain Free Liquids, Wastes That
Exhibit Ignitability or Reactivity, or -
Wastes Designated F020 - 023, F026, or
F027
D-1f  Prevention of Reaction of Ignitable, 4.3
Reactive, and Incompatible Wastes in
Containers
D-1(1) Management of Certain Reactive | Not Not Applicable
Wastes in Containers Applicable
Checklist-4 Dangerous Waste Permit Application Requirements

For Treatment, Storage, and Disposal Facilities




Technically

Location in Application

Adequate?
D-11(2) Management of Ignitable and Not Not Applicable
Certain Other Reactive Wastes in | Applicable
Containers
D-11(3) Design of Areas to Manage Not Not Applicable
Incompatible Wastes Applicable
D-2  Tank Systems Not Not Applicable
Applicable
D-2a Design, Installation and Assessment of Not Not Applicable
Tanks Systems Applicable :
D-2a(1) Design Requirements Not Not Applicable
Applicable
D-2a(2) Integrity Assessments Not Not Applicable
Applicable
D-2a(3) Additional Requirements for Not Not Applicable
Existing Tanks Applicable
D-2a(4) Additional Requirements for Not Not Applicable
New Tanks Applicable
D-2a(5) Additional Requirements for Not Not Applicable
New On-ground or Underground | Applicable
Tanks
D-2b  Secondary Containment and Release Not Not Applicable
Detection for Tank Systems Applicable
D-2b(1) Requirements for All Tank Not Not Applicable
Systems Applicable
D-2b(2) Additional Requirements for Not Not Applicable
Specific Types of Systems Applicable _
D-2b(2)(a) Vault Systems Not Not Applicable
Applicable
D-2b(2)(b) Double-walled Tanks Not Not Applicable
Applicable
D-2b(2)(c) Ancillary Equipment Not . Not Applicable
Applicable
D-2¢  Variances from Secondary Containment Not Not Applicable
Requirements Applicable
D-2d Tank Management Practices Not Not Applicable
Applicable
Dangerous Waste Permit Application Requirements Checklist-5

Treatment, Storage, and Disposal Facilities




Technically

Location in Application

Adequate?
D-2¢ Labels or Signs Not Not Applicable
Applicable
D-2f  Air Emissions "Not Not Applicable
Applicable
D-2g Management of Ignitable or Reactive Not Not Applicable
Wastes in Tank Systems Applicable
D-2h  Management of Incompatible Wastes in Not Not Applicable
Tank Systems Applicable
D-3  Waste Piles Not Not Applicable
Applicable )
D-4  Surface Impoundments Not Not Applicable
Applicable
D-5  Incinerators Not | Not Applicable
Applicable
D-6  Landfills, 4.5
D-6a  List of Wastes 4.5.1
D-6b  Liner System Exemption Requests 452
D-6b(1) Exemption Based on Existing Not Not Applicable
Portion Applicable
D-6b(2) Exemption Based on Alternative 452
Design and Location
D-6b(3) Exemption From Groundwater Not Not Applicable
Protection Requirements Based Applicable
on Design and Operation
D-6b(3)(a) Double-lined Landfiil Not Not Applicable
Applicable
D-6b(3)(b) ©  Response to Liquids in Leak Not Not Applicable
Detection System Applicable
D-6¢c  Liner System, General Items 453
D-6¢(1) Liner System Description 4.5.3.1
D-6¢(2) Liner System Location Relative 4532
to High Water Table
D-6¢(3) Loads ‘on Liner System 4533
D-6¢(4) Liner System Coverage 4534

Checklist-6

Dangerous Waste Permit Application Requirements

For Treatment, Storage, and Disposal Facilities




Technically  Location in Application

Adequate?
D-6¢(5) - Liner System Exposure . 4535
Prevention
D-6d Liner System, Foundation 454
D-6d(1) Foundation Description 4.5.4.1
D-6d(2) Subsurface Exploration Data 4542
D-6d(3) Laboratory Testing Data 4543
D-6d(4) Engineering Analyses ' 4544
D-6d(4)(a) Settlement Potential " 14.54.4.1
D-6d(4)(b) Bearing Capacity 45442
D-6d(4)(c) Stability of Landfill Slopes 4.5 4.43
D-6d(4)(d) Potential for Excess Hydrostatic 4.5.4.4.4
or Gas Pressure
D-6e Liner System, Liners : 455
D-6e(1) Synthetic Liners 4551
D-6e(1)(a) Synthetic Liner Compatibility 4.5.5 2
~ Data ]
D-6e(1)d)  Synthetic Liner Strength 4553
D-6e(1)(c) Synthetic Liner Bedding' . 4554
D-6e(2) Soil Liners 4555
D-6e(2)(a) Material Testing Data 4.55.5.1
"D-6e(2)(b) Soil Liner Compatibility Data 45552
D-6e(2)(c) Soil Liner Thickness 45553
D-6e(2)(d) Soil Liner Strength . 45554
D-6e(2)(e) Engineering Report 45555
D-6f Liner System, Leachate Collection and 4.5.6
Removal Systems
D-6f(1) System Op.eration and Design - 4.5.6.1
D-6£(2) Equivalent Capacity 4562
D-6£(3) Grading and Drainage 4.5.6.3
D-6f(4) Maximum Leachate Head 456.4
D-6£(5) System Compatibility 4.5.6.5
Dangerous Waste Permit Application Requirements Checklist-7

Trearment, Storage, and Disposal Facilities




Technically

Location in Application

Holding Units

Adequate?
D-61(6) System Strength 4.5.6.6
D-6£(6)(a) Stability of Drainage Layers 4.5.6.6.1
D-6£(6)(b) Strength of Piping 4.5.6.6.2
D-61(7) Prevention of Clogging 4.5.6.7
D-6g Liner System, Construction and 4.5.7
Maintenance
D-6g(1) . Material Specifications 4.5.7.1
D-6g(1)(a  Synthetic Liners 45.7.1.1
D-6g(1)(b) Soil Liners 4.5.7.1.2
D-6g(1)(c)- Leachate Collection and Removal 4.57.1.3
Systems
D-6g(2) Construction Specifications 4.5.72
D-6g(2)(a) Liner System Foundation 4.5.7.2.1
D-6g(2)(0) Soil Liners 45722
D-6g(2)(c) Synthetic Liners 4.5.7.2:3
D-6g(2)(d) Leachate Collection and Removal 4.57.2.4
Systems
D-6g(3) Construction Quality Control 4.57.3
Program
D-6g(4) Maintenance Procedures for 4574
Leachate Collection and Removal
Systems
D-6g(5) Liner Repairs During Operations 4.5.7.5
D-6h. Run-on and Run-off. Control Systems 4.5.8
D-6h(1) Run-on Control System 4.5.8.1
D-6h(1)(a) Design and Performance 4.5.8.1.1
D-6h(1)(b) Calculation of Peak Flow 4.5.8.1.2
D-6h(2) Run-off Control System 4.58.2
D-6h(2)(a) Design and Performance 4582
D-6h(2)(b) Calculation of Peak Flow 4582
D-6h(3) Management of Collection and 4582

Checklist-8

Dangerous Waste Permit Application Requirements
For Treatment, Storage, and Disposal Facilities




Technically  Location in Application

Adequate?
D-6h(4) Construction 4583
D-6h(5) Maintenance 4.5.84
D-6i  Control of Wind Dispersal 4.5.9
D-6j  Liquids in Landfills 4.5.10
D-6j(1) Bulk or Noncontainerized Free Not Not Applicable
Liquids Applicable
D-6j(2) Containers Holding Free Liquids | Not Not Applicable
Applicable
D-6j(3) Restriction to Small Containers Not Not Applicable
Applicable
D-6j(4) Labpacks Not Not Applicable
i Applicable
D-6j(4)(a) Inside Containers Not Not Applicable
’ Applicable
D-6j(4)(d) Overpack Not Not Applicable
Applicable
D-6j(4)(c) Absorbent Materi\al Not Not Applicable
Applicable
D-6j(4)(d) Incompatible Wastes Not Not Applicable
Applicable
D-6j(4)(e) Reactive Wastes Not. Not Applicable
Applicable
D-6k  Containerized Wastes 4.5.11
D-61 Special Waste Management Plan for Not Not Applicable
Landfills Containing Wastes FO20, Applicable
F021, FO22, F023, F026, and FQ27
D-61(1) Wastes Description Not Not Applicable
Applicable
D-61(2) . Soil Description Not Not Applicable
) Applicable )
D-61(3) - Mobilizing Properties Not . Not Applicable
Applicable
D-61(4) Additional Management Not Not Applicable
Techniques Applicable
Dangerous Waste Permit Application Requirements Checklist-9

Treatment, Storage, and Disposal Facilities




Technically

Location in Application

Adequate?
D-6m Prevention of Reaction of Ignitable, Not Not Applicable
Reactive, and Incompatible Wastes in Applicable
Landfills
D-6m(1) Management of Ignitable or Not Not Applicable
Reactive Wastes Placed in Applicable
Landfills :
D-6m(2) Management of Incompatible Not Not Applicable
Wastes Placed in Landfills Applicable
D-7  Land Treatment Not Not Applicable
Applicable
D-8  Air Emissions Control 4.6
D-8a Process Vents Not Not Applicable
Applicable
D-8a(1) Applicability of Subpart AA Not Not Applicable
Standards Applicable
D-8a(1)(a) Process Vents Subject to Subpart | Not Not Applicable
AA Standards Applicable
D-8a(1)(b) Process Vents Not Subject to Not Not Applicable
Subpart AA Standards Applicable
D-8a(1)(c) Re-evaluating Applicability of Not Not Applicable -
Subpart ‘AA Standards Applicable
D-8a(2) Process Vents - Demonstrating Not Not Applicable
Compliance Applicable
D-8a(2)(a) The Basis for Meeting Not Not Applicable
Limits/Reductions Applicable
D-8a2)(b) Demonstrating Compliance via Not Not Applicable
Selected Method Applicable
D-8a(2)(c) Design Information and Not Not Applicable
Operating Parameters for Closed | Applicable -
Vent Systems and Control
Devices
D-8a(2)(d) Re-evaluating Compliance with Not Not Applicablé
Subpart AA Standards Applicable
D-8b Equipment Leaks Not Not Applicable
Applicable

Checklist-10

Dangerous Waste Permit Application Requirements
For Treatment, Storage, and Disposal Facilities




Technically

Location in Application

Adequate?
D-8b(1) Applicability of Subpart BB Not Not Applicable
Standards Applicable
D-8b(1)(a) Equipment Subject to Subpart BB | Not Not Applicable
Applicable
D-8b(1)(b) Re-evaluating Applicability of Not Not Applicable
Subpart BB Standards Applicable
D-8b(2) Equipment Leaks - Not Not Applicable
Demonstrating Compliance Applicable
D-8b(2)(a) Procedures for Identifying Not Not Applicable
Equipment Location and Method .| Applicable
of Compliance, Marking
Equipment, and Ensuring
Records are Up-to-date
D-8b(2)(b) Demonstrating Compliance with Not Not Applicable
D-8b(1)(a) and (2)(a) Procedures | Applicable
D-8b(2)(c) Closed Vent Systems or Control Not Not Applicable
Devices: Showing Compliance Applicable
with Emission Reduction ‘
Standards
D-8¢  Tanks and Containers Not Not Applicable
Applicable
D-8¢(1) Applicability of Subpart CC Not Not Applicable
Standards Applicable
D-8c(2) Tank Systems and Container. Not Not Applicable
Areas - Demonstrating Applicable
Compliance
D-9  Waste Minimization Chapter 10.0
D-10  Groundwater Monitoring for Land-based Chapter 5.0
Units
E. Releases from Solid Waste Chapter 2.0
Management Units
E-1  Solid Wasfe Management Units and 2.4
Known and Suspected Releases of
Dangerous Wastes or Constituents
E-la  Solid Waste Management Units 2.4
Dangerous Waste Permit Application Requirements Checklist-11

Trearment, Storage, and Disposal Facilities




Technically

Location in Application

Monitoring, and Corrective
Actions .

Adequate?
E-1b  Releases 2.4
E-2  Corrective Actions Implemented 2.4
Procedures to Prevent Hazards Chapter 6.0
F-1 Security 6.1
F-la  Security Procedures and Equipment 6.1.1
F-1b  Waiver 6.1.2
F-2  Inspection Plan 6.2
F-2a  General Inspection Requirements 6.2.1
F-2b  Inspection Log 6.2.1
F2¢  Schedule for Remedial Action for 6.2.2
Problems Revealed
F-2d  Specific Process or Waste Type 6.2.3
Inspection Requirements
F-2d(1) Container Inspections 6.2.3.1
F-2d(2) Tank System Inspections and Not Not Applicable
) Corrective Actions Applicable
F-2d(2)(a) Tank System Inspections Not Not Applicable
Applicable
F-2d(2)(b) Tank Systems - Corrective Not Not Applicable
Actions Applicable
F-2d(3) Storage of Ignitable or Reactive Not Not Applicable
Wastes Applicable
F-2d(4) Air Emissions Control and Not Not Applicable
Detection - Inspections, Applicable

Checklist-12

Dangerous Waste Permit Application Requirements

For Treatment, Storage, and Disposal Facilities




Technically

Location in Application

Adequate?
F-2d#)(a) Process Vents Not Not Applicable
Applicable
F-2d(4)(b) Equipment Leaks Not Not Applicable
Applicable
F-2d(4)(c) Tanks and Containers Not Not Applicable
Applicable
F-2d(5) Waste Pile Inspection Not Not Applicable
Applicable
F-2d(6) Surface Impoundment Inspection | Not Not Applicable
Applicable
F-2d(7) Incinerator Inspection Not Not Applicable
Applicable
F-2d(8) Landfill Inspection 6.2.3.2
F-2d(8)(a) Run-on and Run-off Control 6.2.3.2.1
System
F-2d(8)(b) +Leak Detection Systems 6.2.3.2.2
F-2d(8)(c) Wind Dispersal Control System 6.2.3.2.3
F-2d(8)(d) Leachate Collection and Removal 6.2.3.2.4
System
F-2d(9) Land Treatment Facility Not Not Applicable
Inspection Applicable
F-3  Preparedness and Prevention 6.3
Requirements
F-3a  Equipment Requirements 6.3
F-3b  Aisle Space Requirement 6.3.5
F-4 Preventive Procedures, Structures, and 6.4
Equipment :
F-5 Prevention of Reaction of Ignitable, 6.5
Reactive, and/or Incompatible Wastes
F-5a  Precautions to Prevent Ignition or 6.5.1
Reaction of Ignitable or Reactive Waste
F-5b  Precautions for Handling Ignitable or 6.5.2
Reactive Waste and Mixing Incompatible
Wastes
Dangerous Waste Permit Application Requirements Checklist-13

Treatment, Storage, and Disposal Facilities




Technically Location in Application
Adequate?
F-5b(1) Ignitable or Reactive Wastes In Not Not Applicable
Tanks Applicable
F-5b(2) Incompatible Wastes In Not Not Applicable
Containers or Tanks Applicable
G. Contingency Plan Chapter 7.0
G-1  General Information Appendix 7A
G2 Eniergeng:y Coordinators Appendix 7A
G-3  Circumstances Prompting Implementation Appendix 7A
G-4  Emergency Response Procedures Appendix 7A
G-4a  Notification Appendix 7A
G-4b  Identification of Dangerous Materials Appendix 7A
G-4c  Hazard Assessment and Report Appendix 7A
G-4d  Prevention of Recurrence or Spread of Appendix 7A
Fires, Explosions, or Releases
G-4e  Additional Requirements for Surface Appendix 7A
Impoundments
G-4f  Post-Emergency Actions Appendix 7A
G-5  Emergency Equipment- Appendix 7A
G-6  Coordination Agreements Appendix 7A
G-7  Evacuation Plan Appendix 7A .
G-8  Required Reports, Recordkeeping, and Appendix 7A
Certifications )
G-8(1) General Requirements Appendix 7A
G-8(2) Requirements for Tank Systems Not Not Applicable
Applicable

Checklist-14

Dangerous Waste Permit Application Requirements

For Treatment, Storage, and Disposal Facilities




Technically  Location in Application
Adequate?
H. Personnel Training Chapter 8.0
H-1  Job Title/Job Description Appendix 8A
H-2  Outline of Training Program Appendix 8A
H-3  Implementation of Training Program Appendix 8A
L Closure and Financial Assurance Chapter 11.0
I-1 Closure Plan/Financial Assurance for 11.1
Closure
J-1a Closure Performance Standard 11.2
I-1b  Closure Activities 11.3
I-1b(1) Maximum Extent of Operation 11.4
I-1b(2) Removing Dangerous Wastes 11.5
I-1b(3) Decontaminating Structures, Equipment, 11.6
and Soil
I-1b(4) Sampling and Analysis to Identify Extent | Not Not Applicable
of Decontamination/ Removal and.to Applicable
Verify Achievement of Closure Standard
-1b@)(a) Sampling to Determine Extent of | Not Not Applicable
Contamination Applicable
1-1b(4)(b) Sampling to Confirm Not Not Applicable
Decontamination of Structures Applicable
and Soils
1-1b(5) Other Activities Not .| Not Applicable
Applicable
I-lc  Maximum Waste Inventory Not Not Applicable
Applicable
I-1d  Closure of Waste Piles, Surface Not Not Applicable
Impoundments, Incinerators, Land Applicable
Treatment, and Miscellaneous Units
I-le  Closure of Landfill Units 11.7

Dangerous Waste Permit Application Requirements

Checklist-15

Treatment, Storage, and Disposal Facilities




Technically

Location in Application

Adequate?
1-1e(1) Disposal Impoundments Not Not Applicable
) Applicable ’
I-1e(1)(a) Elimination of Liquids Not Not Applicable
Applicable
I-Ie(l)(b) Waste Stabilization Not Not Applicable
Applicable
1-1e(2) Cover Design 11.7.1
I-1e(3) Minimization of Liquid Not Not Applicable
Migration Applicable
I-te(d) Maintenance Needs 11.7.1
1-1e(5) Drainage and Erosion 11.7.1
1-1e(6) Settlement and Subsidence 11.7.1
I-1e(7) Cover permeability 11.7.1
1-1e(8) Freeze/Thaw Effects 11.7.1
I-1f  Schedule for Closure 11.8
I-1g  Extension for Closure Time 11.9
I-1b  Closure Cost Estimate Not Not Applicable
Applicable
I-1i  Financial Assurance Mechanism for Not Not Applicable
Closure Applicable
12 Notice in Deed of Already Closed Not Not Applicable
Disposal Units Applicable
I3 Post-Closure Plan ’ 11.10
1-4 Liability Requirements Not Not Applicable
Applicable
I-4a  Coverage for Sudden Accidental Not Not'Applicable
Occurrences Applicable
¥-4b  Coverage for Nonsudden Accidental Not Not Applicable
Occurrences Applicable )
I-<4c  Request for Variance Not Not Applicable
Applicable
Checklist-16 - Dangerous Waste Permit Application Requirements

For Treatment, Storage, and Disposal Facilities




i

Technically ~ Location in Application

Adequate?
J. Other Federal and State Laws Chapter 13.0
K. Part B Certification Chapter 14.0
Dangerous Waste Permit Application Requirements ‘Checklist-17

Treatment, Storage, and Disposal Facilities
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1.0 PART A [A]

The following is a chronology of the regulatory history of the Low-Level
Burial Grounds (LLBG).

The RCRA Part B Permit Application Low-Level Burial Grounds and
Retrievable Storage, submitted November 6, 1985 included a Part A,
Form 3, that identified the LLBG and the retrievable storage units.

The LLBG, operating under interim status, were classified as landfills
(D81) and the retrievable storage units were classified as container
storage (SO1). Reserved areas were included for future disposal. The
following locations were included in the 1985 submittal:

- LLBG: 218-W-2A, 218-W-3AE, 218-E-10, 218-W-5, 218-W-4C, 218-W-3A,
218-E-12B, 218-C-9.

- Reserved: 218-W-6, 218-E-10B.

- Retrievable Storage Units: 218-W-4C, 218-W-3A.

Individual trench locations within these burial grounds were not
identified.

On August 15, 1987, Revision 1 of the Part A, Form 3, was issued to
incorporate comments received from the Washington State Department of
Ecology (Ecology). The 1985 Part A was divided into two Part A,

Form 3's, that consisted of the 'LLBG' and the 'retrievable storage
units,' without designating specific Tocations for the burial grounds.

In November 1987, the two Part A, Form 3's, were revised (Revision 2)
to incorporate the required signature process in which the

U.S. Department of Energy, Richland Operations Office signed as
owner/operator and Westinghouse Hanford Company signed as co-operator.
The retrievable storage units also were reclassified as landfills
(D81) at the request of the U.S. Environmental Protection Agency.
Specific burial grounds were named only for the retrievable storage
units.

On May 19, 1988, the two Part A, Form 3's, were combined into one and
issued as Revision 3. Revision 3 of the Part A consisted of LLBG,
retrievable storage units, and a future radioactive mixed waste
disposal facility. Revision 3 included graphic representations of the
trenches and identified the following LLBG:

200 West Area 200 East Area
218-W-3A 218-E-10
218-W-3AE 218-E-12B.
218-W-4B
218-W-4C
'218-W-5
218-UW-6

1-1
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The LLBG Part A, Form 3, (Revision 3) had the following changes:

Deleted: 218-W-2A, 218-E-10B, and 218-C-9
Added:  218-W-4B.

The 218-W-2A and 218-C-9 Burial Grounds were deleted, as it was
determined that mixed waste was not disposed in these sites [Consent
Agreement and Compliance Order between Ecology and the U.S. Department
of Energy, October. 1, 1986 (Ecology 1986)]. The 218-E-10B Burial
Ground was deleted because the area was designated for another use
before any waste disposal occurred. The 218-W-4B Burial Ground was
added because dangerous waste is contained in caisson alpha 4.

Revision 4 of the Part A, Form 3, was submitted to Ecolegy on
October 18, 1989, and had the Fo]]owxng changes.

-~ The ‘date operation began' was changed from 1944 to 1960 to reflect
the earliest date that the oldest burial ground (216-E-10) began
receiving waste.

- Waste numbers F020, F021, F022, F023, F026, and F027 were deleted as
these waste types are not put into the LLBG.

~ Following the addition of the decommissioned Shippingport reactor
pressure vessel and the U.S. Navy defueled reactor compartments, the
estimated annual quantity of waste for waste code D008 was increased
from 100,000 pounds to 18,000,000 pounds and for waste code WTO1
from 800,000 to 18,800,000 pounds.

- The burial ground number within the caption of a photograph of a
"Typical Radioactive Retrievable Storage Facility--Liquid Organics”
was changed from the "218-W-46/200 W Area” to the
¥218-W-4C/200 W Area."

- The President of Westinghouse Hanford Company was changed from
William M. Jacobi to John E. Nolan.

Revision 5 of the Part A, Form 3, submitted to Ecology on
October 20, 1989, had the following change.

- The estimated annual quantity of waste for waste code D008 was
reduced from 18,000,000 pounds to 2,000,000 pounds. Based on
discussions and correspondence among the U.S. Navy, the
U.S. Environmental Protection Agency, and Ecology, the quantity of
lead (16,000,000 pounds) in defueled reactor compartments was
considered shielding and was designated as WTOl, a state-only waste.
In addition, no extraction procedure toxicity testing had been :
performed on reactor compartments; therefore, the defueled reactor
compartments were manifested by the U.S. Navy as WTO1 only.
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Revision 6 of the Part A, Form 3, submitted to Ecology on
August 16, 1990, had the following changes.

- Estimated annual quantity of waste for dangerous waste number D008
(1ead) was increased from "2,000,000" pounds to "18,000,000" pounds.
This increase accounted for lead shielding contained in defueled
reactor compartments.

- The description of dangerous wastes (Section IV.E.) was changed to
include a description of the metallic Tead shielding contained in
defueled reactor compartments disposed in trench 94.

Revision 7 of the Part A, Form 3, submitted to Ecology on
November 4, 1994, had the following changes.

- Dangerous waste number F039 (multi-source leachate) was added to
reflect leachate generation from the startup of trench 31. :

- Dangerous waste number P035, P079, U231, U241, U242, and WCO1l were
removed per the revised Washington Administrative Code
(WAC) 173-303.

- Section III.C. "Processes” was changed to reflect current operations
at the LLBG.

- The President of WHC was changed from Roger C. Nichols to
A. LaMar Trego.

Revision 8 of the Part A, Form 3, was submitted to Ecology on
September 30, 1996, in support of the Project Hanford Management
Contract change to Fluor Daniel Hanford, Inc. In addition, the

part A, Form 3, was revised to reflect the date that Ecology was given
authorization to regulate the dangerous waste portion of mixed waste
as identified in 52 Federal Register 35556. A new design capacity was
identified based on waste forecasts with no lateral expansion of the
various burial ground boundaries. Dangerous waste numbers WC02, U175,
and P025 were removed per WAC 173-303. The estimated annual quantity
of waste was consolidated into one number, "“160,000,000" kilograms for
all dangerous waste numbers. Sections III.C, IV.E., photographs and
graphics were updated to reflect current operations.

Revision 9 of the Part A, Form 3, submitted to Ecology on March 4,
1997, had the following changes

- Comments from Ecology on Revision 8, of the Part A, Form 3, were
incorporated.

- The Part A, Form 3, was revised to reflect the date of regulation of
the dangerous waste component of mixed waste as August 19, 1987.

- Process code 501 (storage container) was added with a total process
design capacity of 10,000,000 liters. The greater-than-90-day

1-3
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container étorage is within the Tined mixed waste disposal
trenches 31 and 34 of the 218-W-5 Burial Ground.

Dangerous waste numbers D004 through D043, all "U" and “P," and FO01
through F005, and F028 were added under process code SO1.

Sections III.C and IV.E of the Part A, Form 3, were revised to

include a discussion on process code S01.

Graphics were updated to reflect current operations and the
August 19, 1987 date of regulation of the dangerous waste component
of mixed waste.

Revision 10 of the Part A, Form 3, included in this permit application
documentation, had the following changes.

Updated text in Section IV.E. to account for dangerous waste numbers
D001 through D003 being listed for disposal (D81) in Section IV.A.

Hanford Site Coordinate System points corrected on 218-E-12B Burial
Ground Site Plan.

Call out for mixed fission product caissons corrected on
218-W-4B Burial Ground Site Plan.

Updated trenches filled with Tow-level waste on 218-W-4C Burial
Ground Site Plan. Following a record search on post-August 19, 1987
mixed waste, the eastern portion of trench 58 was determined not to
contain regulated mixed waste.

1-4
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DANGEROUS WASTE PERMIT APPLICATION

1. EPA/STATE 1.0. NUMBER
[wla]7]e]sfolofo]e]e]e

FOR OFFICIAL USE ONLY

APPLICATION | DATE RECEIVED
APPROVED {mo. day & yr.)

COMMENTS

L

1], FIRST OR REVISED APPLICATION

1.D. Number in Section | above.

Place an "X" in the appropriate box in A or B below {mark one box only) to indicate whether this is the first application you are submitting for your facility or a revised
application. If this is your first application and you already know your facility's EPA/STATE 1.D. Number, or if this is a revised application, enter your facility’s EPA/STATE

A. FIRST APPLICATION (place an "X* below and provide the appropriate date}

D 1. EXISTING FACILITY (See instructions for definition of “existing” facility.
Complete item below.]

m 1. FACILITY KAS AN INTERIM STATUS PERMIT

[J 2. NEW FACIITY (Compiete item betow]
FOR NEW FACILITIES,

Mo. | 1DAY | | YR. I FOR EXISTING FACILITIES, PROVIDE THE DATE fmo., day, & yr.) MO. | 1DAY | | YR.
0 217] [4]3] OQPERATION BEGAN OR THE DATE CONSTRUCTION EOMMENCED “RE,’,"',,ZEYTQEYE,’AJEERA.
fuse the boxes to the left) TION BEGAN OR IS
* The date construction of the Hanford Facility commenced. EXPECTED TO BEGIN
B. REVISED APPLICATION fplace an "X* below and complete Section { sbove}

[X] 2. FACILITY HAS A FINAL PERMIT

.} . PROCESSES - CODES AND CAPACITIES

A. PROCESS CODE - Enter the code from the list of process codes below that
codes. If more lines are needed, enter the codels) in the space provide
process fincluding its design capacity) in the space provided on thé (Section lil-C/.

1. AMOUNT - Enter the amount.

Only the units of measure that are listed below should be used.

PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS
PROCESS CODE DESIGN CAPACITY
orage:
CONTAINER ({barrel, drum, etc} $01  GALLONS OR LITERS
S02 GALLONS OR LITERS

WASTE PILE S03  CUBIC YARDS OR

CUBIC METERS
SURFACE IMPOUNDMENT $04  GALLONS OR LITERS
Disposal:
INJECTION WELL D80 GALLONS OR LITERS
LANDFILL D81  ACRE-FEET fthe volume that

would cover one acre to a

. depth of one foot)

OR HECTARE-METER
LAND APPLICATION D82 ACRES OR HECTARES
OCEAN DISPOSAL D83 GALLONS PER D, R

LITERS PER DAY
SURFACE IMPOUNDMENT D84  GALLONS OR LITERS

UNIT O
MEASURE

UNIT OF MEASURE OD! UNIT OF MEASURE

best describes each process to be ysed at the facility. Ten lines are provided for entering
d. If a pr(l:cess will be used that is not included in the list of codes below, then describe the

B. PROCESS DESIGN CAPACITY - For each code entered in column A enter the capacity of the process.

2. UNIT OF MEASURE - For each amount entered in column B{1), enter the code from the list of unit measure codes below that describes the unit of measure used.

PRO- APPROPRIATE UNITS OF
. CESS MEASURE FOR PROCESS
PROCESS CODE DESIGN CAPACITY
Treatment: .
TANK TO1  GALLONS PER DAY OR
LITERS PER DAY
SURFACE IMPOUNDMENT TO2  GALLONS PER DAY OR
LITERS PER DAY
INCINERATOR TO3 TONS

PER HOUR OR
METRIC TONS PER HOUR;
GALLONS PER HOUR OR
LITERS PER HOUR

OTHER {Use for physical, chemical, T04 GALLONS PER DAY O
thermal or biological treatment LITERS PER DAY
processes not occurring in tanks, -
surface impoundments or inciner-

ators, Describe the processes in

the space provided; Section HI-C.)

UNIT OF

UNIT OF
MEASURE
CODE

UNIT OF MEASURE

GALLONS, G LITERS PER DAY ACRE-FEET . ., . .
LITER L TONS OUR | . HECTARE-METH
CUBI : Y METRIC TONS PER HOU RES .. ...
CUBIC METERS . . c GALLONS PER HOUR . . HECTARES ... .l . liliilill
GALLONS PER DAY U LITERS PERHOUR . .. ... ..
EXAMPLE FOR COMPLETING SECTION Il {shown in line numbers X-1 and X-2 belowl: A facility has two swrage tanks, one tank can
hold 200 galions and the other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gailons per hour.
B. PROCESS DESIGN CAPACITY B. PROCESS DESIGN CAPACITY
NIA. PRO- FOR NIA. PRO- FOR
L U| cess 2. UNIT| oprenar |b Y| CESS 2. UNIT| opriciaL
! M{ COD OF MEA. | MP CODE OF MEA;
N Biffrom list 1. AMQ,UNT URE C?I\ISLEY N Blffrom list 1',AMQ,U;‘” URE OUNSLEY
E'E| above) fspecify] fenter E E| abovel specity) fenter
R codel R code}
X-1181012 600 G &
X-2|71|0}3 20 13 6
.J 81 174 F 7
2715101 10,000,000 L L
3 9
4 70
ECL30 - 300 - ECY 030-31 Form 3 Rev. 2/84 PAGE 1 OF & CONTINUE ON REVERSE
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Continued from the front.

ROCESSES (continued}

PACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS (code "T04"). FOR EACH PROCESS ENTERED HERE INCLWDE DESIGN CAPACITY.

Refer to the following page.

IV. DESCRIPTION OF DANGEROUS WASTES

A. DANGEROUS WASTE NUMBER - Enter the four digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handte
dangerous wastes which are not listed in Chapter 173-303 WAC, enter the four digit number(s} that describes the characteristics and/or the toxic con-
taminants of those dangerous wastes,

B. ESTIMATED ANNUAL QUANTITY For each listed waste entered in column A estimate the quantity of that waste that will be handled on an annual basis.
entered in column A estimate the total annual quantity of all the non-listed waste(s) that will be handled which

7 ea
possess that charactens\uc or contammant

C. UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate codes
are:

' ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE
POUNDS. - . P KILOGRAMSA.....A. .. e K
.. .. T METRICTONS....... .. oM

if facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into account the
appropriate density or specific gravity of the waste.

D. PROCESSES
1. PROCESS CODES:

For listed dangerous waste: For each listed dangerous waste entered in column A select the codels) from the list of process codes contained in Section Ml to
indicate how the waste will be stored, treated, and/or disposed of at the facility,

For non-listed dangerous wastes: For ea r toXi tered in Column A, select the codels) fram the list of process codes contained in
Section Hi to indicate all the processes tha( will be used ta store, treat, nndlor dlspose of all the non-listed dangerous wastes that possess that characteristic or
toxic contaminant,

ote: Four spaces are pronded for entering process codes. If more are needed: (1) Enter the first three as described above: {2) Enter "000" in the extreme right
box of item {V-D{1); and (3} Enter in the space provided on page 4, the line number and the additional code(s).

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form. |

NOTE: DANGEROUS WASTES DESCRIBED 8Y MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that can be described by more than one Waste
Number shall be described on the form as follows:

1. Select one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B, C, and D by estimating the total annual quantity of
the waste and describing all the processes to be used to treat, store, and/or dispose of the waste,

2. In column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In column D{2} on that line enter "included with
above" and make no other entries on that lin:

3. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste,

EXAMPLE FOR COMPLETING SECTION IV fshown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dlspose of an estimated 900 pounds per year
of chrome shavm?s from leather tanning and finishing operation. In addition, the facility will treat arid dispose of three non-listed wastes, Two wastes are corrosive
only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimated 100 pounds per year
of that waste. Treatment will be in an incinerator and disposal will be in a landfill.

D. PROCESSES

t npandirous Sk wEA
i B, ESTIMATED ANNUAL - .
N O WASTE NO. QUANTITY OF WASTE SURE 1. PROCESS CODES © 2. PROCESS DESCRIPTION
E * | tentor code) code) {enter) {if 2 code is not entered in DI1)}

0|6|4 500 Pl [rToTelotelo TH T
x2[{plofo}z 400 . Pl [rTaTs[otelo TT {11
x3|p|o|of1 100 el [rlots|otalof TH ] T

T T T 1 T1 T . .

X-4|pfojo|2 |7 0 3D 80 included with above

ECL30-271- ECY 020-31 Form 3 PAGE 2 OF 5 CONTINUE ON PAGE 3
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FORM 3 DANGEROUS WASTE PERMIT APPLICATION
U.S. ENVIRONMENTAL PROTECTION AGENCY/STATE IDENTIFICATION NUMBER WA7890008957

Section III.C.. Descr1bt1on of Process Codes Tisted in Section III.a.

b8l

The Low-Level Burial Grounds (LLBG) began waste management operations in January of
1960. The LLBG comprise a Tandfill disposal unit (D81) and cover a total area of
approximately 225 hectares (556 acres). The Tandfill is divided into eight burial
grounds. ‘Six burial grounds are located in the 200 West Area and two in the 200
East Area, as depicted on the attached drawings. The LLBG consist of 1ined and
unlined trenches of various sizes and depths. A1l mixed waste destined for disposal
in lined trenches will meet land disposal restriction requirements. The iined
trenches consist of a double-Tiner leachate collection and removal system.

The process design capacity for mixed waste in the LLBG is 174 hectare-meters
(2,275,819 cubic yards) of which 150 hectare-meters (1,961,913 cubic yards) is
dedicated solely for the disposal of reactor compartment disposal packages.

S01L

The greater-than-90-day container storage capability in mixed waste Trenches 31 and
34 of Burial Ground 218-W-5 provides a location to store various size containers of -
treated mixed waste in a Resource Conservation and Recovery Act (RCRA) compliant
manner other than the Central Waste Compiex. The placement of these containers in
Trenches 31 and 34 eliminates the need to construct a mixed waste storage pad. This
capability also reduces the need to transfer this waste prior to disposal. The
process design capacity for storage of containers is estimated to be

10,000,000 1iters (2,641,700 gallons).



Low-Level Burial Grounds
Rev. 10, 07/25/97, Page 4 of 25

Continued from page 2

7E: Photocopy this 'page belore completing if you have more than 26 was:ies 10 list.
UMBER fentered from page 1}
[a]7]e]e[ofo]o] 8] 6]7] >

V. DESCRIPTION OF DANGEROUS WASTES {continued}

D. PROCESSES

- UNIT

A ¢
ANGEROUS OF MEA-
B, ESTIMATED ANNUAL
WASTE NO. QUANTITY OF WASTE FURE

"L tenter code} code)

mZ=r
oz

1. PROCESS CODES 2. PROCESS DESCRIPTION
{enter) (if & code is not entered in D(1))

ololol1l 160,000,000 0
through '

Disposal

N
—=

3
1
2
1
2
3
1

21y|0|3
2104
22 [through

2110)5(3

0{5]5
2 lthrough
2 lylolel4 ' Y

ECL30-271- ECY 030-31 Form 3 PAGE 3 OF 5 CONTINUE ON REVERSE

fonvar TAT QT 4* a9a hohind the "7 ta identifv photo copied paces)




Low-Level Burial Grounds
Rev. 10, 07/25/97, Page 5 of 25

Continued from page 2. L
NOTE: Photocopy this page before completing if you have more than 26 wasies to list.

NUMBER (entered from page 1]
fa[7]e]eTofo]e]e]e]6]7]

1V, DESCRIPTION OF DANGEROUS WASTES (continued)

D. PROCESSES

A.

N PANGEROUS) B, ESTIMATED ANNUAL

O|WASTE NO. QUANTITY OF WASTE
fenter code} 3 code/

mZ—r

1. PROCESS CODES 2. PROCESS DESCRIPTION
fenter) {if a code is not entered in D(1)}

U 0]6'6 : K [:)8:1 Disposal (Continued)
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Continued from page 2.
NOTE: Photocopy this page before completing if you have more than 26 wastes to list.

UMBER fentered from page 1] -
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V. DESCRIPTION OF DANGEROQUS WASTES {continued}
K D. PROCESSES

A
L .
[ NRANGEROUS| B, ESTIMATED ANNUAL g
N M QUANTITY OF WASTE fenter 1. PROCESS CODES 2. PROCESS DESCRIPTION
E - fenter codel code) fenter} - {if a2 code is not entered in D(1))

2|8 K 1:381 : __|Disposal (Continued)
5|3 '
5
0

9
1

O W W
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=iplojg
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Continued from page 2. o
NOTE: Photocopy this page before completing if you have more than 26 wastes to list,

NUMBER fentered from page 1)
al7[s[s]o]ofo]s]e]s]7] =

V. DESCRIPTION OF DANGEROUS WASTES {continued)

D. PROCESSES

A
DANGEROUS
8, ESTIMATED ANNUAL
WASTE NO. QUANTITY OF WASTE FURE 1. PROCESS CODES 2. PROCESS DESCRIPTION
fenter code) code) tenter] fif a code is not entered in D{1}}
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Continued from page 2. L
NOTE: Photocopy this psge before completing if you have more than 26 wastes to list.

'UMBER (entered from page 1}
A[7[e]o]oo]ofe e e]7]

IV. DESCRIPTION OF DANGEROUS WASTES (continued}

D. PROCESSES

C. UNIT

A

DANGEROUS| OF MEA-
B. ESTIMATED ANNUAL

WASTE NO. QUANTITY OF WASTE FORE 1. PROCESS CODES . 2. PROCESS DESCRIPTION

*tenter code) code) fenter] {if & code is not entered in D(1)}
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oz

T
'IFl012|8 K ?01 Storage-Container (Continued)
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ECL30- 271 - ECY 030-31 Form 3 PAGE 3 OF §
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Phoxocapygrhls page before completing if you have more than 26 wastes 10 /ist.

UMBER fentered from page 1)
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V. DESCRIPTION OF DANGEROUS WASTES {continued}

A
DANGEROUS)
WASTE NO.

.oz

fenter code)

B, ESTIMATED ANNUAL
QUANTITY OF WASTE

D. PROCESSES

C. UNIT
OF MEA.
SURE
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1. PROCESS CODES
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2. PROCESS DESCRIPTION
{if a code is not entered in D{1}}
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Continued from page 2.
NOTE: Phomcopy IhIS page before completing if you have more than 26 wastes 10 list.

NUMBER fentered from page 1}
Al7'8’9|0l010|8'9|6l7| . <

IV. DESCRIPTION OF DANGEROUS WASTES (continued)}

D. PROCESSES

A 3
PANGEROUS| B. ESTIMATED ANNUAL -
WASTE NO. QUANTITY OF WASTE Sune 1. PROCESS CODES 2. PROCESS DESCRIPTION
“Vtenter codes ode) fenter} fif a code is not entered in D(1))
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Continued from page 2. L
NOTE: Photocopy this page before completing if you have more than 26 wastes 1o iist.

UMBER fentered from page 1)
E: sJofofofe]s]e]7

V. DESCRIPTION OF DANGEROUS WASTES (continued}

mZ—r
e

A 3
ANGEROUS OF MEA-
QANGERQUS B. ESTIMATED ANNUAL £ s

fenter code) codel

D. PROCESSES

QUANTITY OF WASTE 1. PROCESS CODES
fenter]

. 2. PROCESS DESCRIPTION
{if a code is not entered in D(1))
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Storage-Container (Continued)
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d from the front,

V. DESCRIPTION OF DANGEROUS WASTES {continuad)
" USE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM SECTION D(1) ON PAGE 3.

The mixed waste disposed in the LLBG will consist of toxicity characteristic waste
(D001 through D043), state-only waste (WT01, W702, WPO1l, WPO2, WPO3, and WOOl), and
Tisted waste from nonspecific sources (F001 through FOO5 and F039). Current LLBG
operations do not allow for storage or disposal of ignitable, reactive, and
incompatible waste in trenches 31 and 34 of the 218-W-5 Burial Ground. Currently
there is no mechanism in place to treat collected leachate with Tisted waste numbers
other than F001 through FO005. However, regulatorily acceptable alternatives for
leachate management will allow for the disposal of other listed waste that include
all "U," "P," and other "F" dangerous waste numbers. The reactor compartments in
the 218-E-12B Burial Ground contain shielding constructed of metallic lead
(state-only D008). Mixed waste could consist of up to 25 percent debris; however,
this estimate could fluctuate as waste management needs dictate.

The mixed waste stored in the LLBG will consist of toxicity characteristic waste

(D004 through D043), state-only waste (WTOl, WT02, WPOl, WP02, WP03, and ¥001), and
Tisted waste from nonspecific sources (FOOl through FOO5 and F028). Other waste
that may be stored at the LLBG include all "U" and "P" dangerous waste numbers.

. FACILITY DRAWING Refer to sttached drawing(s).
All existing (z_ciliu'u must include in the epacs provided on page 5 2 scals drawing of the facllity (see instructions for more detafl).

VI. PHOTOGRAPHS

Refer to attached photograph(s},

All existing facilitioe must includs photographe faoris/ or d-level) tht cleary delineate all exieting structuree; existing stotige, treatment and dieposal areas; and
shaz of future storage, treatment or disposal areas [sez mszuctions for more detsilf,
vil. FACIUTY GEOGRAPHIC LOCATION This information is provided on the d dr g(s} and ph aph(s).

LATITUDE utes, & ds} nutes, & !

LONGITURE P

1]

P

It

Vil FACILITY OWNER

E A if the facility owner Is also the facility operator a3 listed in Section VIl on Form 1, *General Information”, piace an X" in the box to the left and skip to Section X
below. . .

B, If the facility owner is not the 1facility operator as Fsted in Section Vi on Form 1, complete the following Reme:

3. NA ACH g AL OWNER : _1_2. PHONE NO. (3762 code & no.
l\_ T rr i1+ 1 r1rririov Tvr 1 1 it irvd l
PSR S I A TN NS NS N0 SN U N NN NN NN VUG S NN DU NN AN (N UM SOV U NS AN SO DN SN SN N N SO S | .

1F 11

.. ECL30 - 271 -

3 3, STR ORP.0, BOX ] 4, CITY OR JOWN 5. ST. 6, Zip CODE
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1X. OWNER CERTIFICATION . .
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there are significant. for ltting false inf 7 luding the bility of fine and Y B
NAME {print of type) SIGNATURE - . DATE SIGNED »
John D, Wagoner, Manager . —, Z /
U.S. Department of Energy M /&Py /{
Richland Operations Office b -, !
X. OPERATOR CERTIFICATION
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SEE ATTACHMENT ) I
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X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this and all 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 complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment.

Owner/Opérator

John D. Wagoner, Manag
U.S. Department of Energy
Richland Operations Office

%ﬁv« i t7z 251é7

ﬂ Y e

(€5-operatdr Date
H. J. Hatch,
President and Chief Executive Officer

. Fluor Daniel Hanford, Inc.
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TYPICAL LINED MIXED WASTE
TRENCH (TRENCH 34)
218-W-5/200 WEST AREA

o )

- 46°33'36" 95030469-44CN
119°38'24" (PHOTO TAKEN 1995)
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REACTOR COMPARTMENT
TRENCH 94

46°33'58" 95030469-5CN
119°31'06" (PHOTO TAKEN 1995)



DOE/RL-88-20, Rev. 1

07/97

'I' 1 CONTENTS

2

3

4 2.0 FACILITY DESCRIPTION AND GENERAL PROVISIONS [BANDE] . .. .. .. 2-1

5 .

6 2.1 LOW-LEVEL BURIAL GROUNDS DESCRIPTION [B- 1] .......... 2-1

7 2.1.1 Other Environmental Perm1ts .............. 2-3

8 2.1.2 Construction Schedule . . . . . .. ... .. ..... 2-3

9

10 2.2 TOPOGRAPHIC MAP [B-2] . . & & v v v v e e e e e e e e e e e e 2-4

11

12 2.3 ROADWAY TRAFFIC INTO THE LOW-LEVEL BURIAL GROUNDS [B-4] . . . . 2-4

13 .

14 2.4 RELEASE FROM SOLID WASTE MANAGEMENT UNITS [E] . . . . . . . .. 2-4

15

16

17 APPENDIX

18

19

20 2A  TOPOGRAPHIC MAPS . . . . . & &t v e e e e e e e e e e e APP 2A-i

21

22 _ .

23 FIGURES

24

25

26 2-1. Low-Level Burial Grounds in the 200 East Area . . . . . . . .. .. F2-1

27 2-2. Low-Level Burial Grounds in the 200 West Area . . . . . . . .. .. F2-2

28

970521.1454 2-1i



DOE/RL-88-20, Rev. 1
07797

G N -

This page intentionally left blank.

970521.1454 2-1i



OO~ W -

DOE/RL-88-20, Rev. 1
07/97

2.0 FACILITY DESCRIPTION AND GENERAL PROVISIONS [B AND E]

Revision 0 of the LLBG dangerous waste permit application documentation
described a land-based unit consisting of eight burial grounds located in the
200 East Area and 200 West Area. Seven of the original eight burial grounds
(218-E-10, 218-E-12B, 218-W-3A, 218-W-3AE, 218-W-4C, 218-W-5, and 218-W-6)
contain or will contain mixed waste that is subject to Washington
Administrative Code (WAC) 173-303. In addition, portions of the 218-E-10,
218-E-12B, 218-W-3A, 218-W-3AE, 218-W-4C, and 218-W-5 Burial Grounds are
designated as solid waste management units (SWMUs). One other burial ground
(218-W-4B) within the LLBG, discussed in Revision 0, is now designated
completely as SWMU (Hanford Facility Dangerous Waste Permit Application,
General Information Portion, Chapter 2.0, DOE/RL-91-28).

Mixed waste is and has been received from onsite generating units and
from offsite generators and is and will be disposed in mixed waste trenches.
Leachate collected from lined trenches is transferred to leachate collection
tanks that are Tocated in proximity to the lined trenches.

A more detailed discussion of waste types and manifesting, and the
identification of the processes and equipment, are provided in Chapters 3.0
and 4.0, respectively. Although the treatment, storage, and/or disposal of
radioactive waste (i.e., source, special nuclear, and by-product materials as
defined by the Atomic Energy Act of 1954) are not within the scope of Resource
Conservation and Recovery Act (RCRA) of 1976 or WAC 173-303, information is
provided for general knowledge.

Low-Tlevel radioactive waste and transuranic waste continues to be placed
in the SWMU portions of the LLBG. Transuranic mixed waste has not been placed
in the LLBG since August 19, 1987. Soil is placed over some of the waste
containers to provide radiological protection. Transuranic waste was placed
in a manner that allows for retrieval and/or removal in the future if
necessary. Any waste retrieved and/or removed will be processed and disposed
in accordance with current federal and state requirements.

2.1 LOW-LEVEL BURIAL GROUNDS DESCRIPTION [B-1]

The LLBG are a land-based unit consisting of eight burial grounds located
in the 200 East Area and 200 West Area. Seven of the eight burial grounds
(218-E-10, 218-E-12B, 218-W-3A, 218-W-3AE, 218-W-4C, 218-W-5, and 218-W-6)
are, or will be, used for the disposal of mixed waste and are subject to
WAC 173-303. One burial ground (218-W-4B) is designated as SWMU (Figure 2-2
and Appendix 2A).

The 218-E-10, 218-E-12B, 218-W-3A, 218-W-3AE, 218-W-4C, and 218-W-6
Burial Grounds are classified as a landfill (D81) and the 218-W-5 Burial
Ground is classified as a landfill (D81) and for greater-than-90-day container
storage (S01). The regulated portions of the LLBG cover a total area of
approximately 49 hectares.

970521.1454 2-1
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The 218-E-10 and 218-E-12B Burial Grounds are located in the 200 East
Area. The 218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, 218-W-5, and
218-W-6 Burial Grounds are located in the 200 West Area. The LLBG consist of
various sizes and depths of lined and unlined disposal trenches. A1l mixed
waste destined for disposal will meet land disposal restriction (LDR)
requirements [WAC 173-303-140 and 40 Code of Federal Reguiations (CFR) 268] or
other regulatory alternatives. The lined trenches have leachate collection
and removal systems. The less-than-90-day leachate collection tanks are
operated in accordance with the generator provisions of WAC 173-303-200. The
less-than-90-day leachate collection tanks have a current design capacity of
37,850 liters; however, future leachate collection tank capacity might change
to accommodate various sized Tined trenches. The precise dimensions of
leachate collection tanks for trenches 31 and 34 are provided in the
construction quality assurance reports identified in Chapter 4.0.

Future mixed waste trench development and configuration within a burial
ground are subject to change as disposal techniques improve or as waste
management needs dictate and will be subject to an approved permit
modification in accordance with the Hanford Facility (HF) RCRA Permit
(Ecology 1994). Mixed waste is disposed in Tined or in unlined trenches.
Disposal of mixed waste in unlined trenches requires an exemption from the
Tiner/leachate collection system requirements. This permit application
documentation includes an exemption request for trench 94 for the disposal of
U.S. Navy defueled reactor compartments (refer to Chapter 4.0, Section 4.3.2).

The following pr‘bvides a brief description and identifies the géneric
types of waste disposed in the LLBG. An electronic database is maintained
that documents each waste receipt, type of waste, :and disposal location.

e The 218-E-10 Burial Ground is approximately 36.1 hectares in size
(Chapter 1.0) and began receiving waste in 1960. Examples of
waste placed in this burial ground include failed equipment, rags,
paper, rubber gloves, disposable supplies, broken tools, and .
post-August 19, 1987 RCRA and state-only designated mixed waste.

e The 218-E-12B Burial Ground is approximately 68 hectares in size
(Chapter 1.0) and began receiving waste in 1967. Examples of waste
placed in this burial ground include defueled reactor compartments
(trench 94), Tow-level waste, and retrievable transuranic waste.

» The 218-W-3A Burial Ground is approximately 20.4 hectares in size
(Chapter 1.0) and began receiving waste in 1970. Examp]es of waste
placed in this burial ground include ion exchange resins, failed
equipment, tanks, pumps, ovens, agitators, heaters, hoods, Jumpers,
vehicles, accessories, retrievable transuranic waste, and
post-August 19, 1987 RCRA and state-only designated mixed waste.

e The 218-W-3AE Burial Ground is approximately 20 hectares in size

(Chapter 1.0) and began receiving waste in 1981. Examples of waste
placed in this burial ground include rags, paper, rubber gloves,

1454 2-2



DOE/RL-88-20, Rev. 1

07/97
. 1 disposable suppliies, broken tools, and post-August 19, 1987 RCRA and
2 state-only designated mixed waste.
3
4 e The 218-W-4B Burial Ground is approximately 3.5 hectares in size
5 (Chapter 1.0) and began receiving waste in 1968. Examples of waste
6 placed in this burial ground include rags, paper, rubber gloves,
7 disposable supplies, broken tools, alpha caissons, and retrievable
8 transuranic waste.
9
10 e The 218-W-4C Burial Ground is approximately 20 hectares in size
11 (Chapter 1.0) and began receiving waste in 1978. Examples of waste
12 placed in this burial ground include contaminated soil, decommissioned
13 pumps, pressure vessels, post-August 19, 1987 RCRA and state-only
14 designated mixed waste, and retrievable transuranic waste.
15
16 e The 218-W-5 Burial Ground is approximately 37.2 hectares in size
17 (Chapter 1.0) and began receiving waste in 1986. Examples of waste
18 placed in this burial ground include rags, paper, rubber gloves,
19 disposable supplies, broken tools, and post-August 19, 1987 RCRA and
20 state-only designated mixed waste. This burial ground currently
21 contains double-lined mixed waste trenches (trenches 31 and 34).
22 Trenches 31 and 34 also are designated as a greater-than-90-day
23 container storage. Waste to be placed in trenches 31 and 34 for
24 storage purposes predominately will be macro-encapsulated long-length
‘ 25 contaminated equipment and other containerized waste that has been
26 treated to meet LDR requirements. Adjacent to the double-Tined mixed
27 waste trenches are leachate collection tanks. Examples of waste to be
28 placed in the double-1lined mixed waste trenches include mixed waste
29 that has been treated to meet LDR requirements (including bulk waste),
30 macro-encapsulated Tong-length contaminated equipment, etc.
31 .
32 e The 218-W-6 Burial Ground is approximately 16 hectares in size
33 (Chapter 1.0), has not received any waste, and is reserved for future
34 mixed waste disposal.
35
36
37 2.1.1 Other Environmental Permits
38
39 A1l environmental permits that are required to support operation of the

40 LLBG are identified in the Annual Hanford Site Environmental Permitting Status
41 Report (e.g., DOE/RL-96-63).

44 2.1.2 Construction Schedule

46 Any proposed new construction for mixed waste trenches w111 be managed as
47 described in the HF RCRA Permit.

970722.1413 2-3
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1. 2.2 TOPOGRAPHIC MAP [B-2]
2
3 In addition to the topographic maps, several maps at various scales have
4 been included in this permit application documentation. Small-scale maps
5 generally are included with the text. Appendix 2A contains topographic maps -
6 of 200 East and 200 West Areas.
7
8
9 2.3 ROADWAY TRAFFIC INTO THE LOW-LEVEL BURIAL GROUNDS [B-4]
10

11 General traffic information for the Hanford Facility is presented in the
12 General Information Portion (DOE/RL-91-28). Public access to the LLBG is

13 vrestricted. Figure 2-1 depicts the normal transportation routes within the

14 200 East Area. Waste transported to the 200 West Area LLBG is routed through
15 Gates 609 or 611 (Figure 2-2). Trucks typically are used to transport waste
16 to the LLBG and range in size from heavy duty pickup trucks to tractor-trailer
17 rigs, depending on the size and weight of the load. In some cases, special

18 equipment such as transporters are used for unusual or unique loads. When

19 special equipment is used, an eva]uat1on ensures that the equipment does not
20 damage the roadways.

21

22 ‘

23 2.4 RELEASE FROM SOLID WASTE MANAGEMENT UNITS [E]

24

25 Information concerning releases from SWMUs is discussed in the General

26 Information Portion (DOE/RL-91-28). However, no known releases have been
27 detected from the LLBG since the installation of the groundwater monitoring
28 network (refer to Chapter 5.0).
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. 1 3.0 WASTE CHARACTERISTICS [C]

2

3

4 This chapter provides information on the chemical, biological, and

5 physical characteristics of the waste placed in the LLBG. A waste analysis

6 plan (Appendix 3A) describes the methodology for determining waste types.

7

8

9 3.1 CHEMICAL, BIOLOGICAL, AND PHYSICAL ANALYSIS [C-1]

10 )

11 Records are available for waste placed in the LLBG since the burial

12 grounds began operating in 1960. The detail associated with these records
13  increases through time, particularly beginning in 1968. An account of waste
14 placed in the LLBG since 1968 is maintained in an electronic database, on a
15 continuing basis. This computer database Tists the Tocation of the waste
16 container (using Hanford coordinates), the waste type, the record number of
17 the original shipping documents, a container code, the volume of the waste
18 container in cubic feet, and the weight of the container plus the waste in
19 pounds. This database also tracks unpackaged or bulk waste placed in the
20 LLBG. The last two categories include a list of dangerous constituents and
21 the weight of each dangerous constituent in pounds. Complete records for
22 radioactive waste with dangerous components have been maintained since 1986.

24 Only a relatively small fraction of the waste placed in the LLBG is
25 classified as mixed waste. Dangerous constituents of this waste are

‘ 26 co-contaminants of the radioactive waste. Mixed waste placed in the LLBG
27 includes waste designated as dangerous and extremely hazardous per
28 WAC 173-303.

30 Mixed waste placed in the LLBG could be packaged in a system of multiple
31 barriers selected and specifically engineered to isolate the waste content

32 from humans and the environment. The waste is confined in package systems

33 that could include several plastic, metal, and glass containers as well as

34 additional barriers to protect the environment or to make the waste more

35 compatible with other barrier materials. Specific package barrier information
36 is provided in Chapter 4.0.

37

38

39 3.2 LANDFILLED WASTES [C-1b]

40

41 ‘Free 1iquids will not be accepted if the Tliquid is in excess of 1 percent

42 of the volume of the waste or if the sorbent to potential liquid waste ratio
43 is less than 2 to 1.

44

45 ‘

46 3.3 WASTE ANALYSIS PLAN [C-2]

47

48 The waste analysis plan (Appendix 3A) provides a description of how waste

49 destined for the LLBG is identified to ensure proper handling and disposal.
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1 4.0 PROCESS INFORMATION [D]

2

3

4 This chapter discusses the processes used to dispose of mixed waste in
5 the LLBG and includes a discussion of the design and function of the

6 following.

7

8 e Containers

9 e Disposal trenches
10 e lLeak detection system
11 e leachate collection and removal system.
12
13
14 4.1 CONTAINERS [D-1]
15
16 A1l newly generated mixed waste accepted for storage at the LLBG is

17 packaged in approved containers (U.S. Department of Transportation and/or
18 U.S. Department of Energy), unless alternate packages are dictated by the
19 size, shape, or form of waste (49 CFR 173) (e.g., metal boxes).

21 . Mixed waste frequently is disposed in the container in which the waste
22 was received. The only regulatory concerns with respect to the disposal of
23 containerized waste in the LLBG are the potential for free liquids (free
24 liquids will not be accepted if the liquid is in excess of 1 percent of the
25 volume of the waste or if the sorbent to potential liquid waste ratio is less
‘26 than 2 to 1) and subsidence due to void spaces in the containers. Both issues
27 are addressed in the following sections.

28

29

30 4.1.1 Description of Containers [D-la, D-1b, and D-1c]

31

32 Containers vary in shape, size, and strength depending on the form and

33 weight of the waste. The most common containers are galvanized or aluminized
34 208-liter containers. Nominal 1.2-meter by 1.2-meter by 2.4-meter steel boxes
35 are used frequently. Usually waste containers are Tined to further contain

36 the mixed waste. Liners consist of coatings to the interior of the .
37 containers, e.g., minimum 4 mil plastic liners or 90 mil polyethylene liners.
38 Selection of the Tiner is driven by the chemical characteristics of the waste.

40 If the void space in containers of mixed waste exceeds 10 percent of the
41 container volume, the containers must be crushed or repacked before storage.

43 Mixed waste containers are labeled and marked to indicate the dangerous
44 and radioactive characteristics of the waste. The hazard labels are affixed,
45 as required, to the sides of the containers, and each mixed waste container
46 has a hazardous waste identification sticker attached in accordance with

47 Ecology requirements. Marking and labeling requirements on the waste records
48 are discussed in Chapter 3.0, Appendix 3A. In addition to the marking and

49 labeling requirements, all waste containers are marked as follows:

51 e 'PERSISTENT' - If a WPOl, WP02, or WPO3 waste number is applicable
52 e 'TOXIC' - If a WTOl or WTO2 waste number is applicable.

970603.1412 4-1
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Before receipt for storage at trench 34 (and trench 31, if needed to
support waste management needs), all containers are closed by the onsite
generating unit or -offsite generator by means of a neoprene gasket, steel 1id,
tocking ring, locking ring bolt, and a lock nut torqued tight or by other
available methods to meet requirements. On receipt, each container is
inspected by LLBG operations personnel before acceptance for damage, proper
closure, marking, and proper accompanying documentation.

WO PN

The container packaging and container handling for trench 34 (and
10 trench 31, if needed to support waste management needs), are designed to
11 maintain containment of the waste, 1imit storage intrusion, and 1imit human-
12 exposure to mixed waste. The containers are placed on pallets or other
13 support devices. Heavier containers are rotated to the bottom of the stack to
14 ensure a stable center of gravity for each stack. Aisle space requirements
15 are provided in Chapter 6.0, Section 6.3.5. Other unusual sized containers

- 16 such as macro-encapsulated long-Tength contaminated equipment are handled by
17 using cranes or other appropriate equipment.

19 For container disposal operations, container management practices are not
20 applicable.  However, if a container is disposed in the LLBG, the container

21 must be 90 percent full. Alternatively, the container can be crushed,

22 repacked, shredded, or similarly reduced in volume to the maximum practical

23 extent before the container is buried (40 CFR 264.315).

25 On receipt, each container is inspected by operations personnel to

26 confirm appropriate documentation and compliance with the waste acceptance
27 criteria before the container is placed in the LLBG (refer to Chapter 3.0,
28 Appendix 3A).

30 If containerized mixed waste must be opened (i.e., for confirmation
31 sampling, repackaging, etc.), the container typically would be removed to an

32 onsite treatment and/or storage unit or other approved location before being
33 opened. The container would be sealed before being returned to the LLBG.

36 4.1.2 Containment Requirements for Storing Containers [D-1d}

38 The following sections describe secondary containment systems.

40 4.1.2.1 Secondary Containment System Design and Operation [D-1d(a)} and (b)].
41 Refer to Section 4.5.3 for discussion on secondary containment system design

42 and construction for trenches 31 and 34.

44 4.1.2.2 Containment System Capacity [D-1d(1)(c)]. Refer to Section 4.5.6 for
45 discussion on containment system capacity for trenches 31 and 34.

47 4.1.2.3 Control of Run-On [D-1d(1)(d)]. Refer to Section 4.5.8 for
48 djscussion on control of run-on for trenches 31 and 34.

970611.1110 4-2
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4.1.3 Removal of Liquids from Containment System [D-1d(2)]

Refer to Section 4.5.6 for discussion on containment system capacity for
trenches 31 and 34.

In the event.of a spill or release within trench 34 (and trench 31, if
needed to support waste management needs), the following is performed.

1.

Containers affected by the spill are inspected for signs of leakage.
Leaking containers are repackaged and identified in the LLBG
operating Togbook.

Inspection reports and LLBG operating logbook are reviewed to
identify any waste releases in trench 34 (and trench 31, if needed to
support waste management needs) for which remedial actions have not
been completed.

The containerized waste is handled as follows.

e If the waste has been altered during stabilization-and cleanup
actions (absorbed, mixed, diluted, etc.), the containerized waste
is managed in accordance with the provisions of the waste analysis
plan (Chapter 3.0, Appendix 3A).

e The LLBG inventory is updated to reflect the changes in waste
description, volume, and storage Tocation.

o If the waste was not altered during stabilization and cleanup
activities, the containerized waste is placed in trench 34 (and
trench 31, if needed to support waste management needs) or at
another onsite TSD unit. The LLBG inventory is altered to reflect
any changes. .

Cleanup soil (operations layer) will be removed and containerized;
operations Tayer will be replaced.

Soil samples are taken from the operations layer (Section 4.5.3.1)
and analyzed to verify cleanup adequacy.

When soil sampling techniques have verified cleanup, the LLBG
supervisor signs the operating logbook, indicating that the waste was
removed from the containment system and cleanup activities are
completed.

Specific actions to be taken in response to a spill or discharge are
detailed in the building emergency plan (Chapter 7.0, Appendix 7A).

4.2 CONTAINERS WITHOUT FREE LIQUIDS [D-le]

Containers without free liquids that do not exhibit ignitability or
reactivity are discussed in the following sections.

970603.1412
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2 4.2.1 Test For Free Liquids
3
4 A test for free 1liquids is not performed unless specific instructions are
5 received because testing would increase the radiation exposure of personnel.

6 However, all mixed waste accepted for storage and/or disposal must comply with
7 Tland disposal restriction requirements. For additional information on the
8 waste acceptance criteria for the LLBG refer to Chapter 3.0, Appendix 3A.
9
10 .
11 4.2.2 Description of Containers
12
13 The description of containers is the same as is described in
14 Section 4.1.1. .
15
16
17 4.2.3 Container Management Practices
18 o
19 Container management practices are the same as are described in
20 Section 4.1.1. .
21
22
23 4.2.4 Container Storage Area Drainage
24
25 The description of the storage area dra1nage is the same as is described
26 in Section 4.5.3.1.2. ‘
27
28
29 4.3 PREVENTION OF REACTION OF IGNITABIE REACTIVE, AND INCOMPATIBLE
30 WASTE IN CONTAINERS [D-1f] -
31
32 Current LLBG operations do not allow for storage or disposal of

33 ignitable, reactive, and incompatible waste in frenches 31 and 34 of the
34 218-W-5 Burial Ground.

35

36

37 4.4 LEACHATE COLLECTION TANKS

38 .

39 - Each 1ined LLBG mixed waste disposal trench is supported by an

40 aboveground less-than-90-day ieachate collection tank. The information

41 contained in Appendix 4A, construction quality assurance report, and

42 Appendix 4B, definitive design report, provide specific details for the

43 leachate collection tank installation for trenches 31 and 34 of the

44 218-W-5 Burial Ground. The less-than-90-day leachate collection tanks are
45 operated in accordance with the generator provisions of WAC 173-303-200.

47

48 4.5 LANDFILLS [D-6]

49

50 This permit application documentation addresses the following types of

51 trenches located in the LLBG: ‘
52 .
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¢ Regulated mixed waste trench (trench 94) for which a waiver to the
liner/leachate collection system requirements has been requested
(Appendix 4D)

e Unlined trenches (Section 4.5.2.2)

e Lined trenches.

4.5.1 -List of Wastes [D-6a]

Mixed waste disposed in the LLBG consists of 1isted waste, characteristic
waste, state-only waste, and waste from nonspecific sources (Chapter 1.0).
Examples of waste disposed in the LLBG include containerized or bulk waste
such as contaminated soil, decommissioned pumps, pressure vessels,
macro-encapsulated debris and macro-encapsulated long-length contaminated
equipment, defueled reactor compartments, and mixed waste that has been
treated to meet LDR.

4.5.2 Liner System Exemption Requests [D-6b and D-6b(2)]

This permit application documentation seeks an exemption to liner system
requirements for the reactor compartment disposal trench (trench 94).

4.5.2.1 218-E-12B Burial Ground (Trench 94). Appendix 4D, "Request for
Exemption from Lined Trench Requirements at 218-E-12B Burial Ground

Trench 94", updates the exemption request submitted to Ecology on October 9,
1992 (DOE/RL-88-20, Supplement 1, Revision 1). The defueled reactor
compartments are managed as a state-only dangerous waste due to the presence
of lead shielding. The following is a summation of the content of the
exemption request.

Defueled reactor compartment disposal packages are a unique integrated
waste form that is both containment and waste. The welded steel structure of
the package forms a sealed containment barrier for the materials contained
within the waste matrix. This steel structure includes a combination of
existing ship hull and structure, and installed bulkhead structure and/or
exterior plating. The minimum thickness of this structure is typically
1.9 centimeters but is 1.3-centimeters thick over small penetrations through
the hull of older reactor compartments. The packages are designed to be water
tight at higher hydraulic. pressures than would be experienced after disposal.
The first potential generation of contaminated Teachate would occur when
general corrosion, in combination with soil pressure, causes the containment
structure to rupture allowing lead in the packages to be exposed. This is not
expected to occur for about 2,000 years and should not occur for about
600 years at the minimum. These times are based on conservative estimates of
the general corrosion rate of carbon steel in trench 94 of 0.0015 centimeters
per year for the maximum rate.

Each defueled reactor compartment contains elemental lead used as
shielding, chromium and nickel in corrosion-resistant steel alloys, and small

970603 .1412 4-5
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amounts of cadmium and asbestos for thermal insulation. The reactor
compartments comply with WAC 173-303 requirements for removal of free liguids
from waste. Before a defueled vreactor compartment is sealed, liquids are
removed to the maximum extent practical while keeping worker radiation
exposure as low as reasonably achievable (ALARA). Therefore, some residual
liquids remain in the defueled reactor compartments because removing all the
residual Tiquids would entail significant worker radiation exposure. Where
practical, absorbent is added to the reactor compartments to absorb residual
Tiquids.

WOSNNOTH WM -

11 Lead is the only dangerous constituent present in quantities requiring
12 regulation under WAC 173-303. Lead is not expected to migrate to an aquifer
13  below the burial site for at least 240,000 years (conservative bounding case)
14 and more 1ikely over 2 million years (best estimate).

16 The exemption request (Appendix 4D) concludes that the reactor

17  compartment waste form will prevent the generation of any contaminated

18 leachate beyond the expected lifetime of the minimum technological

19 Tiner/leachate system design. A liner/leachate collection system should not
20 be required for the reactor compartment disposal trench because the thickness
21 of the package structure prevents intrusion of precipitation into the

22 compartment where waste is located. In addition, with an average annual

23 rainfall of 15.2 to 17.8 centimeters, it is doubtful 1iquids will penetrate
24 the 3.1 meters of soil covering the reactor compartments. Most of the

25 precipitation will be lost to evapotranspiration. The potential for Tiquids
26 reaching the reactor compariments will be reduced further when the

27 218-E-12B Burial Ground is covered (Chapter 11.0).

29 4.5.2.2 Unlined Trenches. The EPA published the "Final Authorization of

30 State Hazardous Waste Management Program; Washington" (52 FR 35556). Although
31 this authorization became effective on November 23, 1987, and included the

32 authorization to regulate mixed waste, an agreement was reached with Ecology
33 that the actual date for regulating mixed waste is August 19, 1987. An

34 exemption from the liner system requirements for mixed waste is requested for
35 all mixed waste that has been received for disposal in various unlined

36 trenches since August 19, 1987.

37

38

39 4.5.3 Liner System, General Items [D-6c¢]

40

4] This section provides a general description of the liner systems used for
42 mixed waste 1ined trenches.

43 : .

44 The liner system is designed to prevent migration of leachate out of the

45 Tined trench during its active life. The active life consists of the

46 operational period and the closure period. The Tiner system is designed to

47 meet the EPA requirements, as identified in RCRA Subtitie C requirements for
48 hazardous waste disposal facilities (40 CFR 264), technical guidance documents
49 (e.g., EPA 1985), and WAC-173-303. In addition, the liner system incorporates
50 the following general functional requirements:
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e Range of Operating Conditions--year-round operation, withstand
construction and long-term stresses

e Degree of Reliability--function safely and effectively throughout
operating and postclosure period with minimum maintenance

e Intended Life--operational phase plus 30 years postclosure monitoring
phase.

WO WK

10 4.5.3.1 Liner System Description [D-6c(1)]. The trench liner systems comply
11 with RCRA requirements for hazardous waste landfills. Refer to Appendix 4A
12 and 4B for specific design information on liner systems. Figure 4-1 shows a
13 typical design and includes the following components (from top to bottom).

14
15 e Operations layer: nominal amount (0.9-meter thick) of native soil.
16 This Tayer provides a working surface for equipment, protects the
17 liner from mechanical damage, and prevents freezing of the under1y1ng
18 Tow-permeability soil layer.
19
20 e Primary leachate collection system that contains at least one of the
21 following:
22
23 - a geotextile/geonet composite, with a minimum transmissivity value
24 of 3 x 107 square meters per second
25

.26 - a minimum 0.3-meter-thick draina age gravel layer with a hydraulic
27 conductivity of at least 1 x 10°° centimeters per second (sometimes
28 including drainage pipes)
29
30 - a geonet, with a minimum transmissivity value of 3 x 107° square
31 meters per second.
32
33 The primary leachate collection system collects and conveys leachate to
34 the primary sump for removal and includes the following components.
35
36 e Primary geomembrane liner: generally consisting of high-density
37 polyethylene because of its excellent resistance to chemicals.
38 Minimum 60-mi1 thickness; can be textured (to improve stability
39 against sliding) or smooth. The geomembrane acts as a moisture
40 - barrier. The primary leachate collection system includes perforated
41 pipe that helps collect and guide water into the primary sump.
42 .
43 ¢ Primary admix liner (optional; not required by regulations): a
44 minimum 0.46-meter-thick layer of compacted soil/bentonite admixture
45 with a permeability of 1 x 1077 centimeter per second or less. This
46 Tayer acts as an additional pr]mary moisture barrier directly under
47 the primary geomembrane.
48
49 e Secondary leachate collection system: same as primary system, except
50 that pipes are not needed because very high flow capacities are not
51 . required. The purpose of this system is to collect any leachate that
52 leaks through the primary Tiner system and convey the leachate to the

970603.1412 4-7



DOE/RL-88-20, Rev. 1
07/97

secondary sump for removal. The secondary Teachate collection system ‘
also serves as the leak detection system.

* Secondary geomembrane liner: same as primary geomembrane liner. .

e Secondary admix Tiner: a minimum 0.9-meter-thick layer of compacted
soil/bentonite admixture with a permeability of 1 x 107 centimeter
per second or less. This Tayer acts as an additional moisture barrier
directly under the secondary geomembrane.

OONIA-WMN —

11 4.5.3.1.1 Rain Cover. The rain covers for mixed waste disposal trenches
12 (e.g., trenches 31 and 34 and potential future Tined trenches) would intercept
13 the majority of precipitation before encountering the disposed mixed waste.

14 Removing this precipitation as clean rainwater versus managing the

15 precipitation as multi-source leachate (F039) would implement waste

16 minimization to the extent practical. The rain covers would include a

17 geosynthetic membrane, flexible piping, and pumps necessary to ensure a

18 complete system to collect and remove precipitation. Because the rain cover
19 would be installed over the slopes of the trench, significant quantities of

20 precipitation would be collected and removed.

22 4.5.3.1.2 Operations Layer. The purpose of the operations layer is to
23  protect the underlying liner components from damage by equipment during Tined
24 tirench construction and operation. On the sideslopes, this layer also

25 protects the admix layer from freezing and desiccation cracking. .
26 -
27 Previous research and experience has shown that desiccation cracks can

28 occur under geomembrane liners when either the liner is not in close contact
29 with the compacted admix or when the liner is subjected to wide temperature

30 fluctuations (Corser and Cranston 1991). The operations layer acts as a

31 weight to keep the geomembrane in contact with the admix, thereby reducing the
32 potential for water vapor to form in an underlying airspace. The operations
33 Tlayer also acts as an insulating Tayer, together with the dead air space

34 trapped in the geocomposite drainage Tayers.

36 The operations-layer material typically consists of onsite granular soil
37 that is reasonably well graded and conforms to one of the following Unified
38 Soil Classification System designations, ASTM D2487: &M, GC, SW, SM, SP, or
39 SC. Material has a maximum particle size limit of 10.2 centimeters or Jess,
40 depending on the strength of the underlying layers.

42 4.5.3.1.3 Primary Leachate Collection System. The primary leachate

43 collection system is Tocated below the operations layer and provides a flow
.44 path for the Teachate flowing into the primary sump. Although any of the

45 options presented in Section 4.5.3.1 are acceptable in the LLBG, the following
46 is a description of the system used in the existing mixed waste disposal

47 trenches.

43

49 Between the operations layer and the underlying drainage gravel, a

50 geotextile layer functions as a filter separation barrier. The geotextile

51 prevents migration of fine soil and clogging of the drainage gravel. The .
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gravel is a minimum 0.3-meter-thick layer of washed, rounded to subrounded
stone, with a permeability of at least 1 x 107 centimeter per second, as
required by RCRA regulations. In addition, perforated high-density
polyethylene drainage pipe is placed within the drainage gravel to accelerate
leachate transport into the primary sump during high precipitation events.

The gravel layer is underlain by a geotextile/geonet drainage layer resting on
the primary high-density polyethylene geomembrane. The geonet provides
additional drainage capacity for high-precipitation events and acts as a
redundant drainage system.

On the Tined trench sideslopes, the primary leachate collection system
has a geocomposite drainage layer composed of a geonet, with a layer of
geotextile thermally bonded to each side. This geocomposite drainage layer
has a transmissivity at least as high as a 0.3-meter-thick gravel Tayer with a
permeability of 1 x 1072 centimeters per second. Geocomposite is used on the
sideslopes to avoid problems associated with placement of clean granular
material on slopes, and-thereby minimizing the potential for damaging the
underlying liner system.

4.5.3.1.4 Primary Geomembrane Liner. The primary geomembrane Tiner acts
both as an impermeable leachate barrier and as a flow surface, routing
leachate to the primary sump. High-density polyethylene is used because of
its high resistance to chemical deterioration. However, other materials are
acceptable provided these materials can achieve or exceed the performance
specifications established for high-density polyethylene. Generally, textured
(roughened) geomembrane is used to maximize shear strength along adjacent
interfaces and to reduce the potential for sliding of the Tiner system.

4.5.3.1.5 Primary Admix Liner. A primary admix liner, consisting of a
minimum 0.46-meter-thick compacted soil/bentonite admixture, could be
installed immediately beneath the primary high-density polyethylene liner on
the floor of the Tined trench only. The purpose of this Tiner is to provide
extra protection in the case of deterioration (such as stress cracking) of the
primary geomembrane in those lined trenches that might be open for several
years. In lined trenches that are closed after only a few years, this Tayer
might not be necessary. The need for this layer is evaluated on a
case-by-case basis during detailed design of.the particular lined trench.

When used, the admix liner typically consists of silty sand from local
borrow sources mixed with a nominal 12-percent sodium bentonite, by dry
weight. The in-place permeability of the admix Tiner is 1 x 107 centimeter
per second or Tess, consistent with RCRA requirements for secondary soil
liners. - The upper surface of the admix liner is trimmed to the design grades
and tolerances as shown on the construction drawings (Appendices 4A and 4B).
To prepare a smooth uniform surface on which to place the overlying
geomembrane liner, the surface is rolled with a smooth steel-drum roller to
remove all ridges and irregularities.

. 4.5.3.1.6 Secondary Leachate Collection System. The secondary leachate
collection system provides the flow path for the leachate flowing into the
secondary sump. Although any of the options presented in Section 4.5.3.1 are
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acceptable in the LLBG, the following is a description of the system used in
the existing mixed waste disposal trenches.

The secondary leachate collection system has drainage gravel on the
floor, with an additional geotextile/geonet layer and a geocomposite layer on
the sideslopes. These materials and their configuration are similar to the
primary leachate collection system described in Section 4.5.3.1.2, except for
the absence of a perforated drainage. pipe system on the floor of the lined
trench. The secondary leachate collection system channels leachate that
penetrates the primary liner system into the secondary sump.

The secondary leachate collection system also serves as the leak
detection system. Leachate collected in the secondary sump is measured to
determine the leakage rate through the primary Tiner. Appendix 4C contains
the response action plan(s) for the mixed waste disposal trenches.

4.5.3.1.7 Secondary Geomembrane lLiner. The secondary high-density
polyethylene liner, located underneath the secondary leachate collection
system, is placed directly against the secondary compacted admix liner. The
secondary liner is similar to the primary geomembrane described in
Section 4.5.3.1.3.

4.5.3.1.8 Secondary Admix Liner. The secondary admix liner has a
minimum 0.9-meter-thick compacted soil/bentonite admixture Tocated immediately
beneath the secondary high-density polyethylene liner, as required by RCRA
reqgulations. The secondary admix liner typically consists of silty sand from
local borrow sources mixed with a nominal 12 percent sodium bentonite, by dry
weight. The in-place permeability of the admix liner is 1 x 107" centimeter
per second or less, consistent with RCRA requirements for secondary soil
Tiners. The upper surface of the admix liner is trimmed to the design grades
and tolerances as shown on construction drawings (Appendix 4A and 4B). The
surface is rolled with a smooth, steel-drum rolier to remove all ridges and
irregularities. The result is a smooth uniform surface on which to place the
overlying geomembrane Tiner. B .

4.5.3.1.9 Subgrade/Liner System Foundation. The Tined trenches in the
LLBG are founded in undisturbed native soils, generally ranging from silty
sands to well-graded gravels. The Tiner system foundation is discussed in
further detail in Section 4.5.4.

4.5.3.1.10 Access Ramp. Each Tined trench has an access ramp. The
access ramp also includes the liner system components previously described.
However, some of the components are thickened and a top-course layer is
installed to support traffic. These enhancements prevent damage to the liner
system from vehicle traffic into the lined trench. Access ramp design can
vary depending on the Tocation of a trench and the type and frequency of
traffic into the trench.

4.5.3.1.11 Truck Unloading Area Liner System. A truck unloading area is
Tocated at the top of the access ramp to provide an area for transfer of
containerized waste from over-the-road trucks to forklifts or other
vehicles/equipment that place the waste in the Tined trench. The truck
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unloading area is lined with a high-density polyethylene geomembrane.
Typically, a geotextile cushion and top-course aggregate is placed over the
geomembrane. The high-density polyethylene drainage pipe can be included at
the base of the aggregate to enhance drainage. The truck unloading area is
paved with asphaltic concrete to facilitate cleanup of any accidental spills.
Both the asphaltic concrete surface and the underlying drainage system of the
unloading area direct all surface run-off into the primary leachate collection
system of the lined trench.

4.5.3.2 Liner System Location Relative to High Water Table [D-6c(2)]. The
groundwater level (seasonal high water table) is Tocated 61.0 to 91.4 meters
below the ground surface in the LLBG (refer to Chapter 5.0). It is
anticipated that the deepest point of the Tiner system will be no greater than
21.3 meters below ground surface. Consequently, the liner systems are at
least 39.7 meters above groundwater. The Tiner systems are not affected by
the water table because of this large elevation difference.

4.5.3.3 Loads on Liner System [D-6c(3)]. The liner system experiences
several types of stresses during construction, operation, and postclosure
periods. These stresses are analyzed during the detailed design of each Tined
trench (Appendices 4A and 4B). The following sections discuss the types of
stresses and potential analytical methods.

4.5.3.3.1 Stresses From Installation or Construction Operations. The
sideslope geosynthetic Tiner components experience some stress during
installation and before placing waste in the lined trench. A high-density

" polyethylene liner is temperature sensitive, expanding and contracting as

Tiner temperatures increase and decrease. Thermally induced stresses can
develop in the liner if deployment and anchoring occur just before a
significant decrease in the liner temperature. The maximum potential liner
thermal stress typically occurs during construction before placement of the
operations layer. The high-density polyethylene liner is sufficiently thick
so that this stress remains well below the yield strain and stress.

The drainage gravel has the potential to produce localized stress on the
geomembyrane Tiner during gravel placement with construction-equipment.
A geotextile cushion (and possibly a geonet) is placed at the base of the
drainage gravel to the underlying geomembrane. A puncture analysis is

-performed to select a sufficiently thick geotextile. This analysis

incorporates expected construction vehicle ground pressures and assumed
drainage gravel gradation listed in the construction specifications. A safety
factor of three is used when evaluating puncture stress.

Tension induced by liner-component load transfer is not anticipated to
occur, because the liner interface coefficients of friction are higher than
the sidestope angles. The Tiner component interface strengths are determined
by laboratory direct shear tests. Both static and dynamic stability analyses
are performed, using standard methods, design accelerations, and factors of
safety.

Stresses on the geomembrane in the anchor trench also are evaluated
during detailed design. Wind uplift and thermal expansion and contraction can
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calise stress in ihe geomembrane during construction. However, these stresses
are not a problem, because these stresses are relatively low as compared to
the tensile strength of the liner. The stresses are not present after

. construction, because of the weight and insulating properties of the

operations layer,

4.5.3.3.2 Stresses Resulting From Operating Equipment. Loads on the
liner system due to operating equipment are expected to be less severe than
those generated by construction equipment for two reasons. One, operations
equipment typically is lighter than construction equipment, and two, the
0.9-meter-thick operations layer dissipates stresses produced by the operating
equipment.

The Tined trenches are filled in a way that maintains adequate factors of
safety against sliding. Stability analyses are performed during detailed
design, once the Tined trench geometry and Tiner system properties have been
determined. The analyses establish operational parameters such as waste 1ift
thickness and temporary operating slope angles.

Stability of the liner system componénts under the access ramp is
analyzed separately. The analysis considers both static and dynamic (moving
vehicle) conditions. :

4.5.3.3.3 Stresses From Maximum Quantity of Waste, Cover, and Proposed
Postclosure Land Use. When the Tined trench is full and the cover system is
in place, the liner system experiences a static load from the overlying waste,
backfill, and cover materials. No significant increase in stresses on the
liner system is anticipated from postclosure land use. The maximum design
Toad of material overlying the liner system includes an allowance for the
cover system (Chapter 11.0). Analyses include puncture resistance of the
geomembranes and decrease in transmissivity of geocomposite drainage layers.
Materials are specified based on the ability of the materials to perform
adequately under postclosure loading conditions.

Dynamic stresses on the Tiner system result primarily from ground
accelerations during seismic events. Both static and dynamic analyses are
performed on the subgrade and Tiner components based on the finished
configuration of the empty trench. Under postclosure conditions, the waste,
backfill, and cover materials will tend to buttress the Tiner system,
resulting in greater stability relative to the operational phase.

4,5.3.3.4 Stresses Resulting From Settlement, Subsidence, or Uplift.
The subgrade settlement produced by waste loading is essentially elastic
because of the coarse-grained, noncohesive, and drained nature of the soil.
The subgrade rebounds during the excavation phase of construction and settles
as the trench is filled. The compacted admix liner consolidates under waste
Toads. The total settlement is a combination of the subgrade elastic and the
admix consolidation settlements. These settlements are analyzed with standard
methods during detailed design of each Tlined trench. In general, differential
settlements are expected to occur primarily across the Tined trench sideslopes
as the thickness of waste decreases from maximum to zero. Because
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geosynthetic Tiner components are highly elastic, the anticipated strains are
not likely to produce any appreciable stresses in the liner system.

The potential for subsidence-induced stress is believed to be negligible
based on the following information.

s The soils underlying the LLBG tend to be coarse-grained sands and
gravels that are not subject to piping effects that can transport soil
resulting in subsidence.

e The groundwater level 'is deep, at least 39.7 meters below the base of
the deepest Tined trenches, and does not affect bearing soils.

e No mining or tunneling has been noted. If the groundwater level was
lTowered substantially and consolidation occurred in the aquifer, Tocal
site-specific subsidence would be negligible because of the depth of
the groundwater below the 1ined trenches.

e The native soils are well graded and relatively dense.

The potential for stresses resulting from uplift on the liner system also
is expected to be negligible. The seasonal groundwater level is very deep,
and higher-elevation perched groundwater is unlikely to develop because of the
absence of aquitards in the coarse-grained Hanford formation underlying the
LLBG. The coarse-grained nature of the Hanford formation also promotes rapid,
primarily vertical, infiltration, which means it is unlikely that infiltration
from outside the lined trench boundary will be transported laterally
underneath the trench liner. Gas pressures are similarly unlikely to develop
because of the absence of any noted subsurface gas generation (from organic
material decomposition) and the coarse-grained, highly permeable sands and
gravels underlying the landfill.

4.5.3.3.5 Internal and External Pressure Gradients. Pressure gradients
across the liner caused by liquids or gases are expected to be negligible.
Internal pressures due to liquids are controlled by the leachate collection
and removal systems. Because leachate is removed from the sump in a timely
manner, there is minimal 1iquid head on the liner (less than 30.5 centimeters)
according to RCRA regulations). Any gas that is generated internally before
closure is vented either through the waste or the leachate coliection system.
The closure cover design will consider gas venting.

External pressures on the Tiner system are expected to be minimal. Gas
pressures are negligible because the subgrade soil contains no gas producing
materials and is highly permeable, readily venting any potential gas to the
atmosphere. External pressure from 1iquids is not anticipated because of the
deep groundwater table and the highly permeable foundation soils.

4.5.3.4 Liner System Coverage [D-6c(4)}. The Tiner system covers all soils
underlying the lined trench and extends over the crest of the sideslopes into
the anchor trenches. In addition, the truck unloading areas at the top of the
access ramps are lined with 90-mil high-density polyethylene geomembranes.
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1 A1l surface water run-off from the truck unloading areas drains ihto the
2 primary leachate collection systems.
3
4 4.,5.3.5 Liner System Exposure Prevention [D-6c(5)]. No geosynthetic or admix
5 components of the liner system are exposed to the atmosphere. The minimum
6 0.9-meter-thick operations layer covers the entire Tined trench surface. This
7 layer serves both as a physical protective barrier and as thermal insulation,
8 protecting the admix layer from desiccation and frost damage.
9 .
10 The operations layer is inspected weekly for erosion. Excessive erosion,

11 such as gullying, is repaired by replacing the eroded soil. Dust suppression
12 agents are used to prevent excessive wind erosion. The dust suppression

13 agents bind the surface of the operations Tayer and minimize wind entrainment
14  of soil.

17 4.5.4 Lliner System, Foundation [D-6d]
19 The following sections discuss the foundations beneath the Tiner systems.

21 4.5.4.1 Foundation Description [D-6d(1)]. Surficial deposits within the LLBG
22 generally consist either of Recent eolian sands or the coarse-grained

23 glaciofluvial flood sequence of the Hanford formation, which has an

24 interstratified deposit of coarse sand, gravelly sand, and/or sandy gravel.

25 Where eolian sands are present, these sands are underlain by the Hanford

26 formation. Subsequent units underlying the Hanford formation are the

27 early-Palouse soil, the Plio-Pleistocene unit, the middle Ringold unit, and

28 the Elephant Mountain Member of the Columbia River Basalt Group (DOE/RL-91-28,
29 Chapter 5.0).

30 .

31 The two geologic units pertinent to the LLBG lined trenches are

32 summarized as follows.

33

34 Recent eolian sand: The sand is light otive gray in color and has a

35 density that is loose at the surface but becomes compact with depth. The
36 sand has a fine to medium grain size and includes little to some

37 nonplastic silt-sized fines. The deposit is homogeneous except for a

38 distinguishable layer of volcanic ash in some locations.

39

40 Glacioftuvial flood deposit: This deposit has well graded mixtures of

41 sands and gravels with trace to little nonplastic silt-sized particles.
42 The density of the deposit ranges from compact to very dense. The gravel
43 content can vary with depth, and the deposit predominantly can become

44 gravel. This coarse-grained deposit is part of the Cold Creek Bar, which
45 was formed during the Pleistocene Epoch by glacial outburst flooding.

46

47 Liner system elevations are shown on the design documents for each Tined
48 trench (Appendix 4A and 4B).

49

50 4.5.4.2 Subsurface Exploration Data [D-6d(2)]. Geotechnical site
51 investigations are used to support the detailed design of each 1ined trench.
52 The investigations consist of a review of historical data, including well Togs
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(Chapter 5.0), and test pit data (Appendix 4E). Because the foundation soils
are relatively consistent over broad areas, the need for borings and
geophysical investigations are determined on a case-by-case basis. If
boreholes are drilled, penetration test data are collected to determine the
strength of the foundation materials in situ.

4.5.4.3 Laboratory Testing Data [D-6d(3)]. Laboratory testing is performed
on soil samples from test pits and borings, both from the Tined trench site
and from potential borrow source Tocations. Testing is performed to classify
soils, provide input parameters for engineering analyses, and for preparing
material and construction specifications. The following tests are performed
on the soil samples:

¢ Visual classification (ASTM D2487)--to classify soils

o Natural moisture content (ASTM D22/6)--for input to engineering
analyses and preparing construction specifications

+ Particle size analysis (ASTM D422 or D1140/C136)--for classification
and input to engineering analyses

e Moisture-density relationships (ASTM D698 or D1557)--for preparing
compaction specifications

* Triaxial strength (ASTM D4767)--for input to engineering analyses.

Laboratory testing is performed according to the most recent versions of
ASTM procedures or other recognized standards. Additional tests are performed
as needed.

Chemical analyses also are performed to screen for organic materials
(both volatile and semivolatile) and hazardous metals. This is done to
prevent incorporating contaminated material into the trench liner. Standard
EPA methods are used for this screening.

4.5.4.4 Engineering Analyses [D-6d(4)]. The subgrade is required to support
the liner system and overlying materials (waste, fill, and cover) without
excessive settlement, compression, or uplift that could damage the Tiner
system. This section describes the design approach used to satisfy these
criteria. i

4,5.4.4,1 Settlement Potential [D-6d(4)(a)]. The subgrade settlement
produced by waste loading is essentially elastic because of the
coarse-grained, noncohesive, and drained nature of the soil. The subgrade
rebounds during the excavation phase of construction and settles as the trench
is filled. An elastic settlement analysis using standard methods is performed
to determine the magnitude of the total and differential settlement.

4.5.4.4.2 Bearing Capacity [D-6d(4)(b)]. The bearing capacity of the
subgrade soil needs to support structures such as leachate collection tanks.
The construction specifications typically require that the upper portion of
the subgrade soil and all structural fill be moisture conditioned and
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compacted to at least 95 percent of the maximum modified Proctor dry density .
(ASTM D1557). Maximum allowable bearing capacities for foundations are .
established using standard geotechnical methods. Bearing capacities for the

types of soils expected in the LLBG are typically greater than the maximum

expected loads from the suppori structures.

4,5.4.4.3 Stability of Lined Trench Slopes [D-6d(4)(c)]. The Tined
trenches are constru&ted in eolian sand and the underlying coarse-grained
Hanford formation. In granular, cohesionless, and drained soils such as
10 these, the stability of the slope is related primarily to the maximum slope
11 angle. Therefore, an infinite slope or other suitable analysis method is used
12 to determine both static and dynamic sideslope stability. A more detailed
13 discussion on lined trench slope stability is provided in Appendix 4B.

WO~ WN -

15 4.5.4.4.4 Potential for Excess Hydrostatic or Gas Pressures

16 [D-6d(4)(d)]. Because the seasonal high-water level is at Teast 39 meters
17 below the base of the deepest lined trench, no external hydrostatic pressure
18 s expected from this source. Because of the coarse-grained nature of the
19 foundation soils, any infiltration of surface water around the perimeter of
20 the lined trench is expected to travel primarily downward. Therefore,

21 infiltration should not cause substantial pressure on the exterior of the

22 liner system. Internal hydrostatic pressure from leachate is negligible

23 because the Teachate is removed from the lined trench to limit head on the
24 diner.

25

26 - Gas pressure exerted externally on the liner system is expected to be .
27 negligible, because no gas generating material (i.e., organic material) is

28 expected in the foundation soils. If any gas were generated below the liner

29 system, little pressure buildup would occur because of the unsaturated

30 coarse-grained nature of the foundation soils, which would vent the gas to the

31 atmosphere. Internal gas pressure buildup is not anticipated, because the

32 leachate collection system is vented to the atmosphere and dissipates any gas.

34 4.5.4.4.5 Seismic Conditions. Potential hazards from seismic events

35 include faulting, slope failure, and liquefaction. Disruption of the Tined
36 trench by faulting is not considered a significant risk because (1) no major
37 faults have been identified in the LLBG (DOE '1988) and (2) only one central
38 fault at Gable Mountain on the Hanford Site shows evidence of movement within
39 the last 13,000 years (WHC 1991a). The potential for slope failure is

40 considered low, because granular materials typically have high strengths

41 vrelative to the maximum sideslope angles expected for the lined trenches.

42 Liquefaction occurs in Toose, poorly graded granuiar materials that are

43  subjected to shaking from seismic events. Saturated soils are most

44 susceptible because of high dynamic pore pressures that temporarily Tower the
45 effective stress. During this process, the soil particles are rearranged into
46 a more dense configuration, with a resulting decrease in volume. The

47 foundation materials at the LLBG are not considered susceptible to

48 liquefaction because the materials are well graded, unsaturated, and

49 relatively dense.

50
51 4.5.4.4.6 Subsidence Potential. Subsidence of undisturbed foundation ‘
52 materials is generally the result of dissolution, fluid extraction (water or
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petroleum), or mining. The potential for subsidence is negligible based on
the following.

e The soils underlying the LLBG are coarse-grained sands and gravels,
which are not subject to piping that can cause transport of soil and
resulting subsidence.

e The groundwater level is deep, at least 39.7 meters below the base of
the Tined trenches, and does not affect bearing soils.

¢ The soil and rock types below the LLBG are not soluble.

o No mining or tunneling has been noted. If the groundwater level were
Towered substantially and consolidation occurred in the aquifer, local
‘site-specific subsidence would be negligibie because of the depth of
the groundwater table below the lined trenches.

¢ The soils are well graded and relatively dense.

4.5.4.4.7 Sinkhole Potential. Extensive borings in and around the LLBG’
(Chapter 5.0) have not identified any soluble materials in the foundation
soils or underlying sediments. Consequently, the potential for any sinkhole
development is negligible.

4.5.5 Liner System, Liners [D-6e]

The following sections discuss the individual components of the LLBG
Tiner systems.

4.5.5.1 Synthetic Liners [D-6e(1)]. As described in Section 4.5.3, the
synthetic liners act as an impermeable barrier for Teachate migration

(Figure 4-1). The synthetic liners consist of high-density polyethylene
material, which makes the liners resistant to chemical deterioration.

Section 4.5.3 describes the synthetic liner system in greater detail.
Additional detail is contained in Appendices 4A and 4B for each 1ined trench.

4.5.5.2 Synthetic Liner Compatibility Data [D-6e(1)(a)]. During detailed
design of a Tined trench, the composition of the expected leachate is :
estimated. Expected leachate composition is based on known waste composition,
process information, leachate from operating lined trenches, and similar
sources of data. Leachate constituents are compared to manufacturers'
chemical compatibility data for synthetic liner components. In addition, the
results of previous chemical compatibility testing and studies are evaluated
against leachate composition. Information gained from this evaluation is used
to select a Tiner that will be compatible with the expected leachate.

During Tandfill operation, the compatibility of waste receipts with the
liner is ensured by the waste analysis plan (Chapter 3.0, Appendix 3A). The
compatibility of the waste constituents with the Tiner material is established
by Taboratory testing. Such tests follow the procedures of EPA Method 9090A
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or other appropriate methods. Test results are evaluated using statistical .
methods and industry-accepted criteria for liner/leachate compatibility.

A waste constituent not Tisted in the waste acceptance criteria can be
accepted into the LLBG, provided the 9090A test results or other analytical
data are provided that demonstrates the waste constituent is compatible with
the liner. Appendix 4F contains 9090A test results for suitability of
synthetic liners.

4.5.5.3 Synthetic Liner Strength [D-6e(1)(b)]. As discussed in

Section 4.5.3.3, the Tiner system experiences loads from .several sources.
During the detailed design process for each lined trench, the strength of

13 Tliner system materials is evaluated against these loads. If an analysis shows
14 an inadequate factor of safety, a stronger material is specified or the design
15 1is modified. These strength analyses are included as part of the design

16 document package (Appendices 4A and 4B).

bt b
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18 Seams in geomembranes are a critical area. However, with correct
19 installation methods the seams are stronger than the surrounding material.
20 Detailed installation requirements are included in the construction
~ 21 specifications to ensure that the most appropriate methods are used. 1In
22 addition, procedures are established to demonstrate adequate seam strength is
23 achieved during installation (Appendix 4A).

24
25 Seaming requirements for the geotextiles, geonet, and geocomposite
26 drainage materials are not as critical. These materials are overlapped .

27 sufficiently to provide complete areal coverage, and relatively light seams

28 are used to hold the panels in position during construction. After the Tining
29 system has been completed, seam strength requirements for these materials are
30 negligible.

32 4.5.5.4 Synthetic Liner Bedding [D-6e(1)(c)]. The synthetic Tiner system is
33 in contact with the compacted admix, drainage gravel, and operations layers.

35 The secondary flexible membrane liner is in direct contact with the

36 compacted admix layer. This type of fine-grained material typically is used
37 for clay liners overlain by flexible membrane liners. No problems related to
38 the mechanical integrity of the flexible membrane Tiner are expected in this
39 application.

41 With respect to the drainage gravel and operations layers, the

42 geomembranes are protected by overlying geotextile/geonet or geocomposite

43 Tayers. These geotextiles are designed to provide adequate protection during
44  construction and operation to withstand the Toads discussed in

45 Section 4.5.3.3.

47 4.5.5.5 Soil Liners [D-6e(2)]. The LLBG mixed waste lined trenches are Tined

48 with a minimum (0.9-meter thick) layer of compacted soil/bentonite mixture

49  (admix) under the secondary flexible membrane liner. This Tayer has an

50 in-place permeability of less than 1 x 107 centimeter per second. The soil

51 component of the admix is silty fine eolian sand or similar material from .
52 areas near the LLBG. Approximately 12 percent bentonite by dry weight added
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to the fine soil to achieve sufficiently lTow permeability; however, the
percent might vary depending upon design. Construction of the liner is
discussed in Section 4.5.7.

4.5.5.5.1 Material Testing Data [D-6e(2)(a)]. Laboratory testing is
performed on soil Tiner materials to provide input parameters for engineering
analyses and for preparing material and construction specifications. The
following tests are performed:

Particle size distribution (ASTM D422)

Atterberg limits (ASTM D4318)

Permeability (ASTM D5084).

Moisture-density relationships (ASTM D698 or D1557)
Strength (ASTM D4767)

Consolidation (ASTM D2435).

Other types of tests might be performed if determined necessary for
design or specification purposes.

Before constructing the 1ined trench, a full-scale test fill of the admix
material is constructed (Appendix 4A). The primary purpose of the test fill
is to verify that the specified soil density, moisture content, and
permeability values can be consistently achieved using proposed compaction
equipment and procedures. In-place density is measured using both the nuclear
gauge (ASTM D2922) and rubber balloon (ASTM D2167) or sand cone (ASTM D1556)
methods. In-place permeability is determined from a sealed double-ring
infiltrometer test (ASTM D5093), which measures infiltration over a
27.6 square meter area. Admix permeability is estimated from thin-wall tube
samples (ASTM D1587) obtained from the test fill and tested in the laboratory
(ASTM D5084). Details of the test fill are developed during detailed design.
During construction, field density (e.g., ASTM D2922, D2/67, and/or D1556) and
moisture content (ASTM D2216) periodically are measured. Thin-wall tube
samples (ASTM D1587) are taken at regular intervals and tested for
permeability (ASTM D5084). Additional details of field testing during
construction are developed during the design process.

Dispersion and piping in the admix are not considered likely, because the
permeability, and thus the flow velocity, is very low, making it difficult to
move the soil particles or otherwise disrupt the soil fabric. In addition,
the admix is well graded, so the component particles tend to hold each other
in place. Therefore, testing for these characteristics is not necessary.

4.5.5.5.2 S0l Liner Compatibility Data [D-6e(2)(b)}]. As discussed in
Section 4.5.5.2, expected leachate composition is determined as part of
detailed trench design (Appendix 4A). The resuits of previous chemical
compatibility testing and studies are evaluated against leachate composition
to determine the effect of leachate on soil Tliner composition or permeability.
If potential problems are indicated, the need for Teachate specific
compatibility tests is evaluated. The tests follow the procedures of
(ASTM D5084) (flexible wall parameter) and California State guidelines
(CSWRCB 1984), and consider the effects of radiation on the soil liner
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1 materials. If necessary, the composition of the soil liner admix is modified ‘
2 until satisfactory performance is achieved.

3

4 ) 4.5.5,5.3 Soil Liner Thickness [D-6e(2)(c)]. Calculations have been

5 performed to evaluate the effectiveness of the soil Tiner as a barrier to

6 Tleachate. The following assumptions were used in the analysis.

7

8 s The so11 Tiner is 0.9-meter thick and has a permeab111ty of

9 1 X 1077 centimeter per second.

10

11 e The average annual prec1p1tat1on entering the lined trench is the

12 difference between the total precipitation and the moisture lost by
13 evapotranspiration. These values were derived from HELP modeling

14 (WHC 1992a; EPA 1989) and are considered conservative because no

15 run-off is allowed and no vegetation is assumed (i.e., bare ground

16 conditions). On this basis, the net infiltration to the lined trench
17 is 4.11 centimeters per year.

18

19 e The net infiltration acts immediately on the soil liner. This is a
20 very conservative assumption, as travel time through and storage

21 within the cover soil and waste are ignored. :

22

23 e There is no flexible membrane liner (this is a very conservative

24 assumption).

25

26 e The primary and secondary leachate collection and removal systems stop . ‘
27 functioning after the lined trenches have been filled (this is also a
28 very conservative assumption).

29
30 o The lined trench is exposed to infiltration for 10 years before a

31 cover is constructed.

32 ’
33 e Darcian flow occurs within the soil liner., Diffusion and adsorption
34 mechanisms are not considered.
35
36 The analysis shows that.leachate penetrates about 7.62 centimeters into

37 the soil liner over the 10 year period. This is Tess than 10 percent of the
38 total thickness of the secondary liner and suggests that the liner has a

39 significant margin of excess performance, particularly given the- conservative
40 assumptions, noted previously. Supporting calculations are presented in

41 Appendix 46.

43 4.5.5.5.4 Soil Liner Strength [D-6e(2)(d)]. The expected loads on the
44 Tiner system are discussed in Section 4.5.3.3. Significant stresses in the
45 soil liner that must be considered are (1) internal stresses from the weight
46 of the liner system, (2) stresses on the interface with the overlying

47 materials, and (3) stresses during construction.

48 .

49 Internal stresses are present on the sideslopes from the weight of the

50 operations layer and soil liner itself. Using material properties determined

51 from laboratory testing, the stability of the soil liner is evaluated under . ‘
52 both static and dynamic loading conditions. Standard methods of slope
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stability ana]ysisbare used. Interface strength is evaluated using laboratory
test data and slope stability methods. '

The primary concern during construction is bearing failure caused by the
weight of overlying soil components of the liner system (e.g., drainage gravel
on the floor) and the construction equipment used to spread these materials.
Strength parameters developed from laboratory testing and standard analytical
methods are used to determine bearing capacity.

If any of these analyses indicate unacceptable performance, the soil
liner or geosynthetic design is changed to increase factors of safety to
acceptable levels.

4.5.5.5.5 Engineering Report [D-6e(2)(e)]. An engineering report is
prepared for each 1ined trench as part of the definitive design document
package (Appendix 4B). The report describes the design of the 1iner system
and includes supporting calculations. The engineering report is prepared and
signed by a professional civil engineer registered in Washington State. Lined
trench construction and material properties are provided in Appendix 4A.

4.5.6 Liner System, Leachate Collection and Removal Systeh [D-6f]

The ‘purpose of the leachate collection and removal system is to provide
sufficient permeability and storage volume to collect, retain, and dispose of,
in a timely manner, fluids falling on or moving through the waste. The
primary leachate collection and removal system provides the preferential path
along which the Teachate flows into the primary sump. The secondary leachate
collection and removal system {also called the leak detection system) is
lTocated between the primary and secondary geomembranes. The secondary
Teachate collection and removal system provides the preferential path along
which any fluids leaking through the primary 1iner system flow to the
secondary sump.

The collected leachate is pumped to a leachate collection tank, screened
and/or sampled, and transferred to tanker trucks using methods and equipment
developed to avoid accidental spills. The tanker truck is parked on an epoxy
coated tanker Toadout pad designed to capture and contain any possible spill
of leachate. During loading operations, the leachate level in the leachate
collection tank is monitored with level indicating equipment. The tanker
trucks subsequently transport the leachate to a TSD unit.

4,5,6.1 System Operation and Design [D-6f(1)]. The lined trenches are
operated in a way that ensures the bottom liner is maintained as dry as
possible, and the head on the top Tiner is less than 30.5 centimeters. In
extreme conditions (i.e., a 25-year storm event), the head on the top liner
could exceed 30.5 centimeters for short durations. However, even in extreme
conditions, the head on the bottom Tiner will not exceed 30.5 centimeters.

The operating methodology, described in the following paragraphs, ensures that
liquids on the bottom liner are removed continuously before the liquids can
accumulate.
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Both Teachate collection systems can be operated either manually or
automatically. When operated automatically, liquid level sensors cycle the
pumps on and off, in response to rising and falling leachate levels. At least
once a week, the leakage rate through the top Tiner is calculated to
demonstrate that the leakage rate is less than the 'action leakage rate'
(Appendix 4C). Data to support the leakage rate calculations can be obtained
either from the flow totalizer in the secondary leachate collection pump
discharge line or from the 1iquid level gauges. Collected leachate from the
secondary leachate collection system can be either pumped back to the primary
leachate collection system or to the leachate collection tank.

1

2

3

4

5

6

7

8

9
10
11
12 The design of the primary and secondary leachate collection systems is
13  described in Section 4.5.3.1. System geometry is completed and material
14 specifications are developed during the detailed design process. The leachate
15 collection and removal system design compiies with RCRA Subtitle C
16 requirements and guidance.
17
18
19
20

Each sump has a thick layer of gravel designed to provide high
permeability and storage capacity. Leachate is removed from the sumps by a
pump installed in either vertical or sideslope riser pipes. Pressure

21 transducers and/or floats are used to monitor leachate level in the sumps and
22 provide appropriate signals to the pump control system. A1l pumps,

23  transducers, and/or floats are removable for maintenance, calibration, and

24 vrelated activities. .

26 4.5.6.1.1 Primary System. The base of the primary leachate collection
27 and removal system is defined by the primary geomembrane. On the floor of the
28 Tlined trench, the primary geomembrane is overlain by geonet, geocomposite,

29 and/or granular drainage layers. A granular drainage layer is used and pipes
30 are located at regular intervals to increase flow capacity. Geotextile layers
31 at the top of the leachate collection and removal system prevent migration of
32 fine soil particles inio the gravel or geonet, thus prevent clogging. On the
33 sidesiopes, a geocomposite layer is used over the geomembrane. The

34 geocomposite includes bonded geotextiles on both sides that increase the

35 interface shear strength, and allow this material to be used on the

36 sidesiopes. Because of construction difficulties, no drainage gravel is

37 placed on the sideslopes.

39 The primary Teachate collection and removal system ‘is covered by the
40 operations layer. The layer is a minimum 0.9-meter thick, and provides

41 protection for the underlying Tiner and drainage materials. The operations
42 Tlayer covers both the trench floor and the sideslopes.

44 The primary leachate collection and removal system is designed to

45 accommodate the 25-year, 24-hour storm, as required by RCRA regulations.

46 However, the EPA recognizes the need to temporarily store leachate from such
47 rare events (EPA 1985). Should a greater than 25-year, 24-hour storm event
48 occur, the primary Teachate collection and removal system sump is designed to
49 temporarily store leachate at a depth greater than 30.5 centimeters, as
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opposed to the alternative of constructing an excessively 1érge leachate
collection tank.

The primary leachate collection and removal system sump is equipped with
two sump pumps. One pump is a high capacity pump capable of rapid removal of
large volumes of leachate and is suitable for the transfer of batch quantities
of leachate and can handle the larger volumes of leachate anticipated from the
25-year, 24-hour storm event. The other pump is a low capacity submersible
pump located in the base of the primary sump. The pumps are fabricated from
10 stainless steel or other corrosion resistant material.

W00~ U WN —

12 4.5.6.1.2 Secondary System. The base of the secondary leachate

13 collection and removal system is formed by the secondary geomembrane. The

14 secondary leachate collection and removal system is similar to the primary

15 leachate collection and removal system except that pipes are not included.

16 The pipes are not needed because high flow capacity is not required for the
17  low leachate volumes.

19 The secondary leachate collection and removal. system drains to the

20 secondary sump, which is located immediately below the primary sump. Because
21 of the Tow volumes, the secondary leachate collection and removal system is
22 equipped with only one low-capacity submersible pump.

24 4.5.6.1.3 Response Action Plan. In compliance with regulatory
25 vrequirements, a response action plan is prepared for each Tined trench. As
.26 part of this plan, the 'action leakage rate’ is developed (Appendix 4C). In
27 accordance with EPA guidance, the action leakage rate is calculated as "the
28 maximum design flow rate that the leak detection system can remove without the
29 fluid head on the bottom Tiner exceeding 30.5 centimeters” (EPA 1992). If the
30 action leakage rate is exceeded, the DOE-RL does the following:

32 ¢ Notifies the appropriate regulatory authority in writing of the

33 exceedence within 7 days of the determination

34

35 e Submits a preliminary written assessment to the appropriate regulatory
36 authority within 14 days of the determination, on the amount of

37 liquids, 1ikely sources of Tiquids, possible location, size, and cause
38 of any Teaks, and short-term actions taken and planned

39

40 e Determines to the extent practicable the Tocation, size, and cause of
41 any leak

42

43 e Determines whether waste receipt should cease or be curtailed, whether
44 any waste should be removed from the unit for inspection, repairs, or
45 controls, and whether the unit should be closed

46

47 * Determines any other short-term and/or long-term actions to be taken
48 to mitigate or stop any Tleaks

49

50 e Within 30 days after the notification that the action leakage rate has
51 been exceeded, submits to the appropriate regulatory authority the

52 results of the analyses specified in the following paragraphs, the
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results of actions taken, and actions planned. Monthly thereafter, as .
long as the flow rate in the leak detection system exceeds -the action

leakage rate, the DOE-RL submits to the appropriate regulatory

authority, a report summarizing the results of any remedial actions

taken and actions planned.

The Teachate will be analyzed for chemical compounds and radionuclides.
If the analytical results indicate that these constituents are present, and if
the constituents can be traced to a particular type of waste placed in a known
area of the lined trench, it might be possible.to estimate the location of the
leak. In addition, waste packages might not undergo enough deterioration
during the active 1ife of the trench to permit escape of the contents, it is
possible that the leachate might be clean or the composition too general to
show a specific source location.

[
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16 If the source location cannot be identified, large-scale removal of the
17 waste and operations Tayer to find and repair the leaking area of the liner
18 would be one option for remediation. However, this procedure risks damaging
19  the liner. 1In addition, waste would have to be handled, stored, and replaced
20 in the trench. Backfill would need to be removed from around any waste

21 packages to accomplish this. If the waste packages are damaged during this
22 process, the risk of accidental release might be high. For these reasons,

23 large-scale removal of waste and liner system materials is not a desirable

24 option and will not be implemented except as a Tast resort.

25

26 The preferred alternative depends on factors such as the amount of waste ‘
27 already in the trench, the rate of waste receipt, the chemistry of the

28 leachate (i.e., is it clean?), the availability of other disposal units, and

29 similar considerations. Therefore, no single approach can be selected at this

30 time. If necessary, an interim solution could be implemented while the

31 evaluation and permanent remediation is performed. Examples of potential

32 approaches include the following. :

33

34 e The surface of the waste could be graded to direct run-off into a

35 shallow pond. The surface would be covered with the Tow-hydraulic

36 conductivity Tayer (geomembrane). Precipitation would be pumped or

37 evaporated from the pond and would not infiltrate the waste already in
38 the Tined trench. Waste would be placed only during periods of dry

39 - weather, and stored at other onsite TSD units at other times. This

40 type of approach also could be used to reduce leakage immediately

4] after the action leakage rate is exceeded, while other remediation

42 options are evaluated.

43 .

44 e Partial construction of the final closure cover could begin earlier

45 than planned. This would reduce infiltration into the lined trench,
46 and possibly reduce the leakage rate if the cover is constructed over
47 the failed area.

48

49 e A Tayer of low-permeability soil could be placed over the existing

50 waste, perhaps in conjunction with a geomembrane, to create a second
51 ‘primary' liner higher in the lined trench. This new Tiner would .
52 intercept precipitation and allow its removal.
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¢ A rigid-frame or air-supported structure could be constructed over the
trench to ensure that no infiltration occurs. Although costly, this
approach could be Tess expensive than constructing a new trench.

In general, the selected remediation efforts will be progressive. Those
remediation methods that are judged to be the least difficult and the most
cost effective will be used first. If these efforts are not effective, more
difficult or expensive options would be used.

4.5.6.2 Equivalent Capacity [D-6f(2)]. The geocomposite drainage layers used
are commercially available that have equivalent flow capacity to a
30.5-centimeters layer of granular drainage material with a permeability of

1 x 107 centimeter per second. The construction quality assurance report
(Appendix 4A) contains material specifications developed during detailed
design and considers loads imposed by waste and cover materials.

4.5.6.3 Grading and Drainage [D-6f(3)]. In accordance with EPA guidance, all
areas of the lined trench floor (except possibly sump bottoms) are graded at a
slope of at least 1 percent to facilitate drainage and avoid ponding on the
liners. In practice, floor slopes are designed with minimum slopes of

1.5 percent to accommodate slight variations associated with construction
techniques. Grading tolerances are established so that the actual slope is at
least 1 percent at all locations. For specific details of piping systems,
sumps, pumps, etc., used to collect, hold, and transport leachate, refer to
Appendices 4A and 4B.

4.5.6.4 Maximum Leachate Head [D-6f(4)]. The maximum head on the primary
liner is less than 30.5 centimeters, except for rare storm events as discussed
in Section 4.5.6.1. The sump is sized and designed to provide adequate surge
storage to prevent leachate build up on the primary liner.

4.5.6.5 System Compatibility [D-6f(5)]. The primary and secondary leachate
collection and removal systems are composed of inert geologic materials (sand
and gravel), high-density polyethylene, and other geosynthetic materials such
as polypropylene. As described in Section 4.5.5.2, the geosynthetics are
evaluated for compatibility with the expected leachate. To -ensure that the
geosynthetics used in the lined trenches are chemically similar to those
evaluated, manufacturers are required to submit quality control certificates
and other manufacturing information and conformance tests performed on all
materials. The results of these tests are presented in Appendix 4A.

Before a waste constituent is allowed in the 1ined trench, the waste
constituent is evaluated for compatibility with the liner (e.g., identified in
9090A test results, testing, etc.). Other materials could contact the
leachate, for example:

Stainless steel, used for piping and wetted parts of pumps
Rubber coatings for pump impellers and cases

Polyvinyl chloride and other plastics in miscellaneous uses
Epoxy or other materials used as tank coatings.
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Compatibility of these materials with the expected leachate is considered
in the trench liner system design. Compatibility of these materials -is of
lesser concern, because items that are comprised of these materials are
entirely located within the containment area. Failure of these items would
not result in a dangerous waste release, and the materials would be replaced
or repaired. .

4.5.6.6 System Strength [D-6f(6)]. Stability of drainage layer, strength of
piping, and prevention of clogging are discussed in the following sections.

—
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4,5.6.6.1 Stability of Drainage Layers [D-6f(6)(a)]. As described in
Sections 4.5.3.3 and 4.5.5.3, the stability of the liners and leachate
collection and removal system on the sideslopes is evaluated as part of
detailed design. To provide sufficiently high shear strengths at the
15 interfaces between geosynthetic components, textured geomembranes and
16  thermally bonded geocomposites can be used.

—
W

18 Bearing capacity of the drainage and sump gravels is expected to be

19 adequate, based on typical strength values for granular materials. Standard
20 bearing capacity analyses are performed during detailed design to verify this
21 assumption.

23 The transmissivity of the drainage layers under the combined load of the
24 waste and cover was addressed in the design and is adequate to support
25 Tleachate removal.

27 4.5.6.6.2 Strength of Piping [D-6f(6)(b)]. The drain pipes in the

28 primary drainage and sump gravel and sideslope riser pipes are high-density

29 polyethylene pipe, or equal. During detailed design, the required wall

30 thickness of the pipe is determined according to the manufacturer's

31 recommendations and standard analytical methods used by the piping industry.
32 In these analyses, the ultimate load (derived from the estimated weight of the
33 waste cover) is used, the allowable deflections are limited to 5 percent, and
34 conservative values for soil modulus and lateral confinement are assumed. The
35 calculations evaluating the pipe loads, required thickness, and strengths are
36 presented in the definitive design report for each lined trench (Appendix 4B).

38 4.,5.6.7 Prevention of Clogging [D-6f(7)]. The geotextiles that separate the
39 - drainage layers from adjacent soil layers are selected based on the ability of
40 the geotextiles to retain the soil and prevent the soil from entering the

41 Teachate collection and removal system. Standard methods are used to

42 determine the allowable range of opening sizes in the textiles. In addition,
43 the amount of fine material in the drainage and sump gravels is limited by

44 specification to less than a few percent, and is not expected to cause

45 clogging problems. Because the waste disposed in the Tined trench is required
46 to satisfy LDR (40 CFR 268), the amount of organic material is minimal, and

47 consequently biologic clogging is not a problem.
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4.5.7 Liner System, Construction and Maintenance [D-6g]

Details relating to the liner system construction and maintenance are
discussed in the following sections. .

4.5.7.1 Material Specifications [D-6g(1)]. Material specifications are
provided in the following sections for each of the materials used in the liner
system.

4.5.7.1.1 Synthetic Liners [D-6g(1)(a)}. As described in
Section 4.5.3.1, both the primary and secondary geomembrane liners are
comprised of high-density polyethylene, or equal. Detailed specifications are
prepared for each lined trench as part of the design process (Appendices 4A
and 4B).

4,5.7.1.2 Soil Liners [D-6g(1)(b)]. As described in Section 4.5.3.1,
the soil liner consists of imported bentonite (expansive clay) blended with
fine soil deposits on or next to the LLBG. The fine soil is free of roots,
woody vegetation, rocks greater than 2.54 centimeter in diameter, and other
deleterious material. The bentonite content depends on the characteristics of
fine soil. Mixing is performed under carefully controlled conditions in a
pugmill or other approved alternatives. The admix is placed at a saturation
of 85 percent or higher, to achieve an in-place permeability of
1 x 107 centimeter per second or less. The surfaces of the soil liners are
rolled smooth before placing the overlying geomembranes. Additional
specifications are prepared for each lined trench as part of the design
process.

4.5.7.1.3 Leachate Collection and Removal System [D-6g(1)(c)]. Drainage
and sump gravel consists of hard, durable, rounded to subrounded material.
The gravel is washed and the amount of fine material (i.e., passing the number
200 sieve) is limited to a few percent. The permeability of the gravel is
1 x 107 centimeter per second or greater. Additional specifications are
prepared as. part of the design process.

For geotextiles and geonets, the composition, thickness, transmissivity,
unit weight, apparent opening size, strength, and other properties are
determined during detailed design based on results of engineering analyses,
experience, and industry standard approaches.

4.5.7.2 Construction Specifications [D-6g(2)]. Construction requirements for
major components of the lined trench are summarized in the following sections.
Additional detail regarding methods, materials, inspection procedures, etc.,
are presented in Appendix 4A for each lined trench:

4,5.7.2.1 Liner System Foundation [D-6g(2)(a)]. The excavated subgrade
surfaces are moisture conditioned and compacted to a depth of at least
20.3 centimeters before placing the admix layer.

4,5.7.2.2 Soil Liners [D-6g(2)(b)]. The soil and bentonite are blended
thoroughly and moisture conditioned so that the admix is uniform and
homogeneous throughout. The admix layer is placed in 20.3- to
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25.4-centimeter-thick Toose 1ifts and compacted so that the compacted 1ift ‘
thickness is 15.24 centimeter or less, except that the first 1ift could be up

to 30.5-centimeter thick (loose). In the secondary liner, additional

thickness might be necessary to prevent incorporation of the sandy subgrade

soil into the Tiner. An admix Tayer is used in the primary liner system, the

additional thickness prevents damage to underlying layers. Each new 1ift of

admix is kneaded into the previously placed 1ift. The methods for admix

preparation, type of compaction equipment, number of passes, and other details

of the placement process are determined by constructing a test fill section

10 before placing admix in the lined trench.

WONOTTR WM —

12 4,5.7.2.3 Synthetic Liners [D-69(2)(c)]. To protect the overlying

13 geomembranes, the admix surface is smooth and free of rocks, stones, sticks,

14 roots, sharp objects, and debris of any kind. 1In all cases, the high-density

15 polyethylene Tiners are deployed with the length of the roll parallel to the

16 slope; no horizontal seams are allowed on slopes. Adjacent panels are

17 overlapped 7.6 to 15.2 centimeters and thermally seamed using fusion or

18 extrusion methods. Seams are inspected continuously using a vacuum box and
19 air pressure tests. Destructive seam tests (peel and adhesion) are performed

20 on samples taken at regular intervals. The geomembranes are protected by

21 placing the overlying geosynthetic layers when practicabie.

22

23 4.5.7.2.4 Leachate Collection and Removal Systems [D-6g(2)(d)].

24 Drainage and sump gravel are placed and spread carefully over the underlying

25 geosynthetics using suitable equipment to prevent damage. Hauling and placing

26 equipment operate on a minimum thickness of soil above any geosynthetic layer ‘

27 to avoid damage. Geosynthetic layers in the leachate collection and removal
28 system are deployed, overlapped, and joined (e.g., tying for geonets, sewing
29 for geotextiles) according to standard industry practice and the

30 manufacturers' recommendations. Drainage and riser pipes are installed in the
31 trenches. Pipes carefully are bedded and the trenches backfilled to provide
32 adequate lateral support. Pumps and other mechanical components are installed
33 according to manufacturers' recommendations. Appendix 4A contains the

34 construction specifications for placement of all components of Jeachate

35 collection and removal systems.

37 4.5.7.3 Construction Quality Control Program [D-6g(3)]. A construction
38 quality assurance plan is prepared for use during Tined trench construction
39 and establishes in detail the following:

40

41 e The duties, responsibilities, and authority of all individuals and
42 organizations involved in the work, including the engineer,

43 contractors, and third-party construction quality assurance personnel
44

45 e Required qualifications and certifications for various technical

46 personnel

47 :

48 e Inspection and sampling activities, both during manufacturing and

49 construction, including sampling frequency and procedures

50

51 e Description of test methods, either directly or by reference to : .
52 standard test methods such as ASTM, etc.
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o Documentation requirements, including standard forms and inspection
data sheets. )

4.5.7.4 Maintenance Procedures for Leachate Collection and Removal Systems
[D-6g(4)]. The accessible components of the leachate collection and removal
systems are maintained according to preventive maintenance methods. These
methods require periodic testing to prove that the equipment, controls, and
instrumentation are functional and are properly calibrated. Testing intervals
are derived from applicable regulations and manufacturer's recommendations.
A1l pumps and motors are started or bumped monthly; first, to demonstrate that
the pumps and motors are functional, and second, to move the bearing(s) so
that the bearing surfaces do not seize or become distorted. Instruments are
calibrated annually or at intervals suggested by the manufacturer. When
applicable, the preventive maintenance methods include calibration
instructions. Instruments that require annual calibratjon are as follows:

e Primary sump level indicator
e Secondary sump level indicator
e Primary sump Tevel transducer.

Trenches 31 and 34 are equipped with Teachate transport tanker loading
areas. These tanker loading areas are approximately 6.4 meters wide by
19.5 meters long. Future tanker unloading areas could vary in size, as waste
management needs dictate. The tanker loading areas are designed to collect any
leachate that might spill during the Toading operation. These loading areas
contain curbs, sloping floors, and sump areas to channel any spilled Tiquid to
an accumulation area where the liquid is collected and sent to an appropriate
treatment and storage unit.

4.5.7.5 Liner Repairs During Operations [D-6g(5)]. Because of the
0.9-meter-thick operations layer, damage to the liner system is not expected.
If damage does occur, the operations layer could be removed Taterally as far
as required. Underlying geosynthetic and gravel layers will be removed until
an undamaged layer is encountered. The damaged layers will be repaired and
replaced from the lowest layer upwards using similar procedures to those
employed during construction. Most repairs to the geomembranes will be
performed using a patch, which will be placed, welded, and tested by
construction quality assurance personnel. ~Details of liner construction and
inspection procedures in Appendix 4A.

4.5.8 Run-On and Run-0ff Control Systems [D-6h}]

Because of the sandy soils, small drainage area, and arid climate at the
LLBG, storm water run-on and run-off are not expected to require major
engineered structures. Interceptor and drainage ditches are adequate for
run-on and run-off control. The 25-year, 24-hour precipitation event is the
design storm used to size the lined trench systems. Beyond this, surface
water evaluation is highly site-specific, and appropriate analyses are
performed as part of detailed design for each lined trench.
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4.5.8.1 Run-On Control System [D-6h(1)]. Run-on is controlled by drainage
ditches or berms around the perimeter of the lined trench. Any overiand flow
approaching the trench i$ intercepted by the ditches or berms and conveyed to
existing drainage systems or suitable discharge points. Al1 the drainage
ditches or berms are designed to handie the peak 25-year flow from the
potential drainage area. By using low channel slopes, design flow velocities
in the ditches are maintained below established Timits for sand channels.
Erosion protection (such as riprap) is not required because of the very low
velocities. .

—
WS WN =

—
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The drainage for trenches 31 and 34 are designed and constructed such

12 that the paved truck unloading area drains into the trenches and all other

13 areas beyond the crest of the trenches drain outward, away from the trenches.
14 The pavement in the truck staging area drains away from the trenches. Between
15 the trench crest and the perimeter road, the area was graded to provide

16 drainage toward the perimeter road. The perimeter road is sloped outward, at
17 a grade of approximately 1 percent, to provide drainage away from the

18 trenches. On the outside of the perimeter road, on the north and west sides
19 of the trenches, drainage ditches were excavated to provide drainage away from
20 the trenches. ’

22 4.5.8.1.1 Design and Performance [D-6h(1)(a)]. Design and performance
23 details are determined for each Tined trench as part of the detailed design
24 process (Appendix 4B). .

26 4.5.8.1.2 Calculation of Peak Flow [D-6h(1)(b)}. Computation of design
27 discharge for the drainage ditches or berms is performed using standard

28 analytical methods, such as the Rational Method or the computer program HEC-1
29 (USACE 1981). The 25-year, 24-hour precipitation depth is 4.0 centimeters,
30 based on precipitation data recorded from 1947 to 1969 (PNL 1983). The

31 tributary area for each section of ditch or berm depends on Tocal topography.

33 4.5.8.2 Run-Off Control System [D-6h(2)(a and b) and (3)]. There is no

34 run-off from the lined trenches because the trenches are constructed below

35 grade. Any precipitation falling on the trenches is removed by either

36 evapotranspiration or the leachate collection and removal systems. Therefore,
37 a run-off control system is not needed.

39 4.5.8.3 Construction [D-6h(4)]. The drainage ditches or berms around the
40 lined trenches are constructed with conventional earthmoving equipment such as
41 graders and small dozers.

43 4.5.8.4 Maintenance [D-6h(5)]. The drainage ditches or berms require

44 periodic maintenance to ensure proper performance. The most frequent

45 maintenance activity, beyond periodic inspection, is cleaning the ditches or
46 berms to remove obstructions caused by windblown soil and vegetation, (e.g.,
47 tumbleweeds). After rare storm events, regrading of the ditch bottom or

48 vrepair of the berm might be required to repair erosion damage. This is

49 expected to occur infrequently, however inspections will be conducted after
50 25-year storm events or at least annuaily.

970603.1412 4-30



—
OWONNOCTF WM

—
—

[ Tl
O~ W

DOE/RL-88-20, Rev. 1
07/97

4.5.9 Control of Wind Dispersal [D-6i]

The LLBG use varied methods to prevent wind dispersal of mixed waste,
depending on the waste form. Methods to prevent wind dispersal include
containerizing, stabilizing, grouting, spray fixitants, and backfill.
Sometimes the natural form of the waste precludes the need for wind dispersal
protection, (i.e., scrap piping and other solid debris). In other instances,
the operating contractor implements a wind speed restriction during handling,
and immediately backfills the waste to prevent wind dispersal.

4.5.10 Liquids in Landfills [D-6j]

Free Tiquids will not be accepted if the 1iquid is in excess of 1 percent
of the volume of the waste or if the sorbent to potential liguid waste is less
than 2 to 1. Waste received at the LLBG must comply with waste acceptance
requirements as identified in Chapter 3.0, Appendix 3A.

4.5.11 Containerized Waste [D-6k]

Containerized waste received in the LLBG lined trenches is limited to a
maximum of 10 percent void space. Several inert materials (diatomaceous
earth, sand, Tava rock) are used as acceptable void space fillers for waste
that does not fill the container. Compliance with the void space restrictions
is provided by the representative sampling performed (Chapter 3.0), and the
assessments performed (Chapter 3.0, Appendix 3A).

4.6 AIR EMISSIONS CONTROL [D-8]

The LLBG also are required to adhere to applicable air regulations. The
LLBG were ‘'air sampled’ for constituents of concern during the last quarter of
calendar year 1996. The results indicated that no constituents of regulatory
concern were identified.
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5.0 GROUNDWATER MONITORING [D-10]

5.1 EXEMPTION FROM GROUNDWATER PROTECTION REQUIREMENTS [D-10a]

A waiver from the groundwater monitoring requirements as allowed under
WAC 173-303-645 is not requested. Therefore, the requirements of the Washington
Administrate Code for groundwater monitoring are applicable to the LLBG.

5.2 INTERIM STATUS PERIOD GROUNDWATER MONITORING DATA [D-10b]

Information on interim status groundwater monitoring activities is provided
in Appendix 5A, in Hanford Site Groundwater Monitoring for Fiscal Year 1996
(PNNL 1997), and in the Hanford Environmental Information System. There have
been no significant detections of the indicator parameters that could be
attributed to the LLBG.

5.3 AQUIFER IDENTIFICATION [D-10c]

The characteristics of the uppermost aquifer beneath the LLBG and the
regional physiographic, geologic, and hydrogeologic setting of the LLBG are
summarized in Chapter 5.0 of the General Information Portion (DOE/RL-91-28).

5.4 CONTAMINANT PLUME DESCRIPTION [D-10d]

A description of the contaminant plumes existing beneath the LLBG and the
200 East Area and 200 West Area is provided in Chapter 5.0 of the General
Information Portion (DOE/RL-91-28). However, there is no evidence the
contamination described entered the groundwater from the LLBG.

5.5 DETECTION MONITORING PROGRAM [D-10e]

Interim status groundwater monitoring will be continued until a final status
groundwater monitoring plan is submitted by DOE and approved by Ecology. The
approved final status groundwater monitoring plan will be implemented immediately
on approval and will be submitted for incorporation as a modification to the LLBG
permit before the end of calendar year 1998. The ultimate goal is to develop a
consolidated groundwater monitoring plan for the Hanford Site, which will
supersede the LLBG specific final status groundwater monitoring plan.

Groundwater monitoring activities have been suspended for Low-Level Waste
Management Area 5, which includes the 218-W-6 Burial Ground (Appendix 5B).
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6.0 PROCEDURES TO PREVENT HAZARDS [F]

This chapter discusses security, inspection schedules, preparedness and
prevention requirements, preventive procedures, structures, equipment, and
prevention of reaction of ignitable, reactive and incompatible waste disposed
and stored in the LLBG.

—
OCWONIOT WM —

The LLBG is designed and operated to minimize exposure of the general
public and operating personnel to mixed waste. Shielding, contamination
11  control, control of toxic or dangerous material, and safety and security
12 procedures are used to keep exposure ALARA.

13

14 ,

15 6.1 SECURITY [F-1]

16

17 The following sections describe the security measures, equipment, and

18 warning signs used to control entry to the LLBG. A discussion of Hanford
19 Facility security is provided in the General Information Portion
20 (DOE/RL-91-28}).

21

22

23 6.1.1 Security Procedures and Equipment [F-1a]

24 )

25 The following sections describe the 24-hour surveillance system, barrier,
.26 and warning signs used to provide security and control access to the LLBG.

28 6.1.1.1 24-Hour Surveillance System [F-la(a)]. The entire Hanford Facility
29 is a controlled access area [refer to General Information Portion
30 (DOE/RL-91-28)].

32- 6.1.1.2 Barrier and Means to Control Entry [F-la(b)]. Within the LLBG,

33 access to the waste is minimized by the operational policy of burying the

34 waste as soon as practical or if left uncovered, administrative procedures are
35 used to control access. However, wherever waste is placed or exposure hazards
36 are identified, barriers (e.g., chains, flagging, etc.) and warning signs are
37 erected that surround the waste. In addition, the access ramps to

38 trenches 31, 34, and 94 are provided with gates to control vehicle entry.

39 Onsite tra1n1ng programs ensure that personnel are cognizant of the meaning of
40 barriers and warning signs.

42 6.1.1.3 Warning Signs [F-1a(2)]. The active portions of the LLBG are within
43 chained radiation zones with radiation signs every 30 meters along the chain.
44 The signs are visible from all angles of approach, and are legible from a

45 distance of at least 7.6 meters. Each active area used for mixed waste

46 disposal is posted with a sign, in English, reading, "DANGER-UNAUTHORIZED

47 PERSONNEL KEEP OUT". In addition to these signs, the fences around the

48 200 East Area and 200 West Area burial grounds are posted with signs warning
49 against unauthorized entry. The signs are visible from all angles of

50 approach.
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6.1.2 Waiver [F-1b] ‘

1

2

3 Wajver of the security procedures and equipment requirements for the LLBG
4 are not requested. Therefore, WAC 173-303-310(1)(a) and (b) are not

5 applicable.
6
7
8

6.2 INSPECTION PLAN [F-2]

10 This section describes the method and schedule for inspection of the

11 LLBG. These inspections help to ensure that situations do not exist that

12 might cause or lead to the release of mixed waste to the environment or that
13 might pose a threat to human health. In addition, containers stored in

14  trench 34 (and trench 31, if needed to support future waste management needs)
15 are inspected to identify leaking containers, improperly stored containers,
16 and degradation of safety equipment and/or systems. Abnormal conditions

17 identified by inspections must be corrected on a schedule that helps prevent
18 hazards to workers, the public, and the environment.

19

20

21 6.2.1 General Inspection Requirements [F-2a, F-2b]

22 :

23 The content and frequency of inspections are described in this section.
24 The inspections are documented on inspection checklists and log sheets. The
25 schedule and inspection records are kept in the inspection Togbooks and

26 . retained by the LLBG operations personnel. Inspection records are retained .
27 for a minimum of 5 years, and contain the following information:

28

29 ¢ Date and time of inspection

30 e Printed name and the hand written signature of the inspector

31 e Notation of the observations made

32 s An account of spills or discharges in accordance with WAC 173-303-145
33 e Date and nature of any repairs or remedial actions taken.

34

35 The inspection checklists consist of a 1isting of items that are to be

36 assessed during each inspection. A yes/no response is made for each Tisted
37 item. A 'yes' response means that the item is in compliance with the

38 conditions stated on the checklist. Any problems identified during the

39 inspection, as indicated by a 'no' response on the checklist, are reported
40 immediately to the LLBG operations supervisor.

42 6.2.1.1 Types of Problems [F-2a(1), (2), (4), and (5)]. Each day the LLBG

43 are used for the purposes of waste handling, an operator performs a daily

44 inspection of areas subject to spills (e.g., Toading and unloading areas and

45 waste handling areas). The LLBG weekly inspections are performed to ensure

46 operation and management of the LLBG is in accordance with WAC 173-303-630.

47 Discrepancies are noted on the checklist. If the LLBG has no containerized

48 waste in storage, weekly inspections will not be conducted. When completed,

49 the inspector prints, signs, and dates the inspection checklist. The

50 inspection checklist is placed in the LLBG inspection logbook and kept on file

51 for a minimum of 5 years. ‘
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Backfilled trenches are inspected for signs of erosion of the trench
cover. Evidence of sett11ng or unevenness at a backfilled trench that would
indicate subsidence is recorded to initiate corrective action.

Truck unloading areas at trenches 31 and 34 are inspected for signs of
deterioration that would impact the ease of a chemical spill cleanup should a
spill occur. Any spills will be managed as identified in the building -
emergency plan/contingency plan (Chapter 7.0). Cracks and wear are recorded
to initiate corrective action.

6.2.1.2 Frequency of Inspections [F-2a(3)]. The inspection schedule for the
LLBG is weekly for all regulated trenches. All regulated trenches are
inspected for run-on, run-off, and erosion problems after a significant
precipitation event. Only deficiencies are documented.

The LLBG operations organization performs a weekly inspection of
trench 34 (and trench 31, if needed to support waste management needs) and the
waste inventory (Section 6.2.3.1) (regardless of occupation) to ensure
compliance with applicable federal and state regulations. Inspections cover
condition of trench floor and sides, container structural integrity, corrosion
of containers, aisle space, and evidence of leaks or spills. Inspection
frequencies are indicated on the respective inspection checksheets. Trench 34
(and trench 31, if needed to support waste management needs) only stores mixed
waste that meets LDR requirements. No ignitable, reactive, or corrosive waste
will be stored in trench 34 (and trench 31, if needed to support waste
management needs).

6.2.2 Schedule for Remedial Action for Problems Revealed [F-2c]

If leachate collection tank system inspections identify corrosion, leaks,
spills, and/or precipitation in the secondary containment, the resultant
Tiquid will be removed within 24 hours of detection. Further corrective
actions are discussed in the building emergency plan (Chapter 7.0). If
significant corrosion is observed, corrective actions will be pursued.
Depending on the severity of the corrosion, corrective action could range from
correcting upon discovery or longer if procurement of needed materials and
personnel are required. Any problems revealed by the inspection must be
remedied on a schedule that prevents hazards to human hea]th and the
environment.

Other conditions that are not a threat to human health and the
environment (e.g., torn tank insulation) will be dispositioned in a timeframe
established by the operations supervisor. .

6.2.3 Specific Process or Waste Type Inspection Requirements [F-2d]

The following sections detail the inspections to be performed at the

970521.1459 6-3



DOE/RL-88-20, Rev. 1
0

7/97
1 6.2.3.1 Container Inspection [F-2d(1)]. On receipt, each container for
2 disposal is inspected by operations personnel to confirm appropriate
3 documentation and compliance with the waste acceptance criteria (Chapter 3.0,
4  Appendix 3A) before the container is placed in the LLBG.
5 .
6 While in the greater-than-90-day container storage configuration,
7 specific items and/or problems to be noted during weekly container inspection
8 include the following:
9 .
10 e Condition trench floor and sides
11
12 e Container structural integrity
13 .
14 * Containers closed
15
16 e Appropriate aisle spacing
17
18 e Corrosion of containers
19 :
20 o Evidence of spills or leaks
21
22 s Container labels and markings in place, legible, and unobscured
23 .
24 s Areas in and around waste stored in trench 34 (and trench 31, if
25 needed to support waste management needs) are free of combustibles
26 (e.g., tumbleweeds)
27 .
28 s Access ramp is intact (e.g., free of erosion)
29 -
30 ¢ Chain barricades and postings are intact.
31 : ) .
32 Records of inspection are maintained as detailed in Section 6.2.1.
33

34 6.2.3;2 Landfill Inspection [F-2d(8)]. AN re§u1ated trenches subject to
35 WAC 173-303-665 requirements are inspected weekly and after a significant
36 precipitation event.

38 6.2.3.2.1 Run-On and Run-0ff Control System [F-2d(8)(a)]. A run-on

39 control system is installed around the perimeter of each lined trench

40 (Chapter 4.0, Section 4.5,8.1). The system consists of a berm along the outer
41 margin of each lined trench and prevents run-on from entering the trench. ATl
42 vun-on control system berms will be inspected weekly and after significant

43 storms for signs of deterioration, malfunction, or improper operation. Any

44 precipitation that falls between the run-on control berm and the edge of the
45 trench excavation eventually might flow into the primary leachate control and
46 removal system sump and will be treated as leachate.

47 '

48 6.2.3.2.2 Leak Detection System [F-2d(8)(b)}]. Leak detection for the
49 lined trenches is accomplished by the following:

50
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e Monitoring liquid level above the secondary liner
e High- and Tow-Tevel alarms tested periodically
o Monitoring 1iquid levels above primary liner

o Inspections for the presence of liquids after significant
precipitation events

o Verification of certain gauges and instruments to ensure these are in
current calibration; calibration is performed annually (refer to
Chapter 4.0, Section 4.5.7.4) .

o Test leak detection system to ensure system is functioning properly:
- Testing includes checking the indicator levels in the sumps

- Levels are recorded on a daily action leakage rate calculation sheet
(Table 6-1).

If the action Teakage rate (Chapter 4.0, Appendix 4C) has not been
exceeded, the Tiner system is functioning properly.

6.2.3.2.3 Wind Dispersal Control System [F-2d(8)(c)]. Waste packages
placed in the LLBG that are containerized or have the characteristics of a
container are in a form that eliminates the concern of wind dispersal. Waste
packages are inspected upon receipt for evidence of damage, corrosion, or
deterioration that might Tead to dispersal of the contents. This inspection
is repeated daily if waste management operations are being conducted and
weekly to ensure that dispersal of contained material is not a concern.

Trench 94 is inspected weekly to verify the integrity of the defueled
reactor compartments and to perform corrective action if needed.

Unpackaged or bulk waste with any potential for wind dispersal is covered
or sprayed with fixative after being placed in a trench.

In addition, waste handling operations are suspended in winds exceeding
24 kilometers per hour unless specifically approved by operations supervisors.
The supervisor only would grant approval to operate in winds over
24 kilometers per hour after determining that the risk to human health or the
environment would be diminished by completing the work activity, or that the
nature and form of the waste handling activity (work in progress with unstable
physical form of waste package where wind may cause waste container to fail
and disperse contamination) was such that the wind speed would have no
significant impact.

6.2.3.2.4 Leachate Collection and Removal System [F-2d(8)(d)]. The
following areas of the Teachate collection and removal system are inspected
weekly to identify the presence of leachate and to ensure proper functioning:
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1 ¢ Leachate collection tank(s), tank piping, transfer pump piping, sump ‘
2 piping and valve gallery area, and tank level gauge scale and tank
3 area for Teaks and/or damage
4
5 e Secondary containment for accumulation of liquids
6 ) :
7 * Aboveground portions of the leachate collection tank(s), tank piping,
8 transfer pump, tank level gauge, and tank area and associated
9 structural supports for corrosion
10
11 * leachate collection tank(s), tank piping, transfer pump, tank level
12 gauge, tank area, associated structural supports construction
13 materials, and area immediately surrounding the externally access1b1e
14 portion, including the secondary containment, for detection of erosion
15 . i
16 e Trench general area for evidence of deterioration, malfunctions, or
17 improper operation of run-on and run-off control systems.
18
19 In addition, verification will be performed when pumping occurs to.check

20 if the amount of actual Teachate pumped from the leachate collection and

21  vemoval system corresponds to the amouni that is accumulated in the leachate
22 collection tank (Table 6-2). This periodic check will verify the proper

23 function of the leachate collection and removal sump pumps. Periodic

24 evaluations (October through March) on the leachate transfer lines for freeze

25 and thaw damage also is conducted. .

26 ®
27

28 6.3 PREPAREDNESS AND PREVENTION REQUIREMENTS [F-3, F-3a]

29 .

30 The following sections describe the preparedness and prevention measures

31 taken at the LLBG and the internal and external communications and emergency
32 equipment required. Further discussions on the possibility of a fire,

33 explosion, or any unplanned sudden or nonsudden release of dangerous or

34 dangerous waste constituents to air, soil, or surface water that could

35 threaten human health or the environment are contained in the building

36 emergency plan (Chapter 7.0).

37

38

39 6.3.1 Internal Communication [F-3a(l)]

40

41 There is one building, M0223, that is equipped to support communications.

42 Immediate emergency instruction to personnel working at the LLBG is provided
43 by two-way radios and cellular telephones.

44 )

45 : :

46 6.3.2 External Communications [F-3a(2)]

47

48 Personnel at the LLBG have voice communication or equivalent (e.d., hand

49 signals) during work assignments to maintain external communications w1th

50 shift supervisors. Supervision contacts the Hanford Facility emergency

51 telephone number (911) (811 for cellular telephones) if assistance is needed .

52 in the field.
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6.3.3 Emergency Equipment [F-3a(3)]

Emergency equipment is available for use at the LLBG. The Hanford
Facility maintains a sufficient inventory of heavy equipment (Attachment 4 of
the Hanford Facility RCRA Permit). The Hanford Facility relies primarily on
the Hanford Fire Department to control fires. Emergency equipment is not
Tocated at burial ground trenches. Portable fire extinguishers are carried on
LLBG operations vehicles. Fire Station #2 (Attachment 4 of the HF RCRA
10 Permit) is equipped with trained firefighting and emergency medical personnel
11  and equipment, and is located within 5 minutes of any location within the
12 LLBG. Spill cleanup materials are readily available from the Central Waste
13 Complex, and other locations (overpack containers, protective clothing,

14 handling and cleanup equipment). The building emergency plan (Chapter 7.0)
15 references the emergency equipment.

OOND B WN =

17 The concrete pad used for staging the loading and unloading of leachate
18 from the leachate collection tank(s) to a tanker truck contains a collection
19 - sump should any spills occur during transfer operations. Only collected

20 Tiquids resulting from a spill will be pumped back into the Teachate -

21 collection tank(s). A portable sump pump is used to transfer collected

22 spills/liquids from the concrete pad sump. Tanker trucks are equipped with
23  overflow shutoff switches or visual verification could be used to prevent the
24 accidental spill of leachate during transfer operations.

25

26

27 6.3.4 Water for Fire Control [F-3a(4)]

28

29 Water for fire control at the LLBG is supplied by Hanford Fire Department

30 trucks for fires requiring high water volume and pressure. Water is supplied
31 by the following equipment:

32

33 s Each fire station normally has a truck equipped with a hydraulically
34 operated aerial ladder, and one pumper (backup fire engine, without a
35 boom, that is used if the aerial ladder is jnoperable). Fire engines
36 have a pumping capacity of at least 5,700 1iters of water per minute.
37

38 o Other fire protection equipment uses chemicals rather than water as an
39 extinguishing media.

40

41

42 6.3.5 Aisle Space Requirement [F-3b]

43

44 Aisle spacing for trench 34 (and trench 31, if needed to support waste

45 management needs) is sufficient to allow the movement of personnel and fire
46 protection equipment in and around the containers. This aisle spacing meets
47 the requirements of the National Fire Protection Association and the Life
48 Safety Code (NFPA 1996) for the protection of personnel and the environment.
49 Inspection aisle space must be at Teast 76.2 centimeters. .

970521.1459 6-7
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1 Rows of containers are placed no more than two containers wide in

2 accordance with WAC 173-303-630(5)(c). The containers are loaded and unloaded
3 via the access ramp on the south side of each trench.

4

5 .

6 6.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [F-4]

7

8 The following sections describe preventive procedures, structures, and
9 equipment.

10 :

11

12 6.4.1 Unloading Operations [F-4a]

13

14 Methods used to prevent releases during unloading operations depend on

15 waste form (e.g., containerized or bulk). The methods employed are as
16 follows.

17

18 * Containers are inspected for damage before being unloaded from the
19 transport vehicle.

20

21 * Containerized waste is handled by appropriate equipment (e. g R

22 forklift or crane) during unloading.

23

24 + Path from loading area to storage area is clear of obstructions.

25

26 » Bulk waste is not unloaded with winds in excess of 24 kilometers per
27 hour.

28

29 _* Bulk waste is handled in a manner to ensure that d1spersa1 does not
30 occur (e.g., use of fixatives while placing bulk waste in trenches and
31 air monitoring).

32

33 Any spills will be managed as identified in the building emergency plan

34 (Chapter 7.0). Cracks and wear are recorded to initiate corrective action.
35 In the LLBG, container pallets, burial containers, and other approved waste
36 packages are placed individually in the trenches for burial.

38 Waste will be staged at the waste unloading area no longer than necessary
39 for placement into the trench; however, waste might be Teft in place overnight
40- should the daily operational shift end before waste is placed into the trench.

32 :
43 6.4.2 Run-0ff [F-4b]

44

45 The waste in the LLBG is buried below the land surface; thus, the LLBG

46 are designed to prevent run-off of precipitation that might have come in

47 contact with waste. The average precipitation is 16 centimeters per year, so
48 minimal run-off occurs. The land surface is relatively level, so trenches

49 have only internal drainage. The minimal amounts of precipitation that

50 accumulate are contained within the trenches.
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The 1ined mixed waste trenches are designed to channel run-on liquid away
from the burial trench. Run-off 1iquid is captured within the trench.
Surface 1iquid evaporates. The liquid that leaches through the waste is
captured in the leachate collection system and is managed as mixed waste.

6.4.3 Water Supplies [F-4c]

The design and operation of the LLBG are intended to minimize the
generation of potentially contaminated leachate and to prevent its migration
into groundwater resources in the local area. Operations (Chapter 4.0) are
designed to protect local water supplies while site conditions (Chapter 5.0)
also mitigate contaminant migration through surface water and groundwater.

A description of activities that prevent contamination of water supplies
or groundwater include the following:

o Placement of mixed waste in lined trenches

- Waste is containerized or stabilized to control migration of mixed
waste

Run-on and run-off are controlled

Leak detection systems are used

Leachate is collected and managed as mixed waste

Inspections are performed

o Placement of backfill on completed portions of trenches

¢ Revegetation to control erosion of protective cover (Chapter 11.0).

6.4.4 Equipment and Power Failure [F-4d]

Electrical power for M0223 is provided. Loss of electricity at M0223
will not impair functions or constitute an emergency. Backup equipment is
available for failed mechanized equipment.

Electrical power is required for trenches 31 and 34 of the 218-W-5 Burial
Ground; however, loss of electricity does not constitute an emergency, but

'should be restored as soon as possible. Electricity supplies power to the

sump pumps used to remove accumulated leachate from the primary and secondary
liners.

6.4.5 Personal Protection Equipment [F-4e]

Personnel are trained in the use of applicable personal protection
equipment. Examples of personal protection equipment frequently used include
clothing (i.e., cloth coveralls, cloth and rubber shoe cover, cloth and rubber
gloves and cloth caps); hard hats; safety shoes; safety glasses; and
respiratory protection devices. The protective clothing required in the LLBG
varies depending on the form and content of the waste.
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1 Available respiratory protection equipment includes the following:
2
3 e Airpacks
4
5 - o Filter masks with a graphite filter. This type of mask is for
6 removing particulates from the respiratory stream
7
8 e Face masks with cartridges that react with various chemical fumes.
9 These masks are used in special circumstances
10
11 ¢ Full-face masks, with hoses attached to an air compressor some
12 distance away, also are available when needed.
13
14 Personnel are required to be trained in using the various respiratory

15 devices and must be checked routinely for mask fit (Chapter 8.0).

17

18 6.5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND INCOMPATIBLE

19 WASTE [F-5]

20 )

21 The fo11ow1ng sections descr1be prevention of reaction of ignitable,
22 reactive, and incompatible waste.

23 .

24

25 6.5.1 Precautions to Prevent Ignition or Reaction of Ignitable or

26 Reactive Waste [F-5a]

27 :

28 Waste preparation requirements prohibit the disposal of ignitable or

29 reactive waste at the LLBG. Reactive and ignitable waste must be treated

30 and/or neutralized before receipt and disposal (Appendix 3A). No ignitable or
31 reactive waste will be stored in trench 34 (and trench 31, if needed to

32 support waste management needs).

33

34

35 6.5.2 Precautions for Handling Ignitable or Reactive Waste and Mixing

36 of Incompatible Waste [F-5b]

37

38 The waste analysis plan (Appendix 3A) requires that ignitable or reactive

39 waste be treated in accordance with RCRA-specified treatment standards. In
40 addition, measures are taken to ensure that the commingling of incompatible
41 waste does not occur. Waste acceptance criteria ensure that the generating
42 unit has performed the required treatment before the waste is disposed or
43 stored in the LLBG.
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Table 6-1. Typical Average Daily Action Leakage Rate Calculation.

AVERAGE DAILY ACTION LEAKAGE RATE CALCULATION

Operating Day Vi / Gallons
Operating Day / / Gallons
Operating Day / / Gallons
Operating Day / / Gallons
Operating Day Vi / Gallons
Operating Day / / Gallons
Operating Day / / Gallons

Secondary Sump Total Volume TOTAL . Gallons

(DIVIDE TOTAL VOLUME BY 7)

AVERAGE DAILY ACTION LEAKAGE RATE: . Gallons

NOTIFY LLBG Operations Supervisor if Average Daily Action Leakage Rate is
GREATER than 670 Gallons

Repairs or remedial action taken:

Operator's Printed Name: Date |
Operator's Signature: Time . hrs
Operations Supervisor Printed Name: Date [/
Operations. Supervisor Signature: Time . hrs

T6-1
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‘ % Table 6-2. Conversion Chart.
3 Trench 31, primary sump conversion chart, from sump level
g indication, TR31-SP-LI-1, in inches to sump volume in gallons
6 Primary sump Sump Sump Primary sump Sump Sump
7 eve volume volume level volume volume
8 indication (gallons) running indication (gallons) running
9 TR31-SP-LI-1 per inch total TR31-SP-LI-1 per inch total
10 (inches) (gallons) (inches) (gallons)
11 06.00 51 51 23.00 250 2,696
12 07.00 83 134 24.00 280 2,976
13 08.00 90 224 25.00 285 3,261
14 09.00 100 324 26.00 305 3,566
15 10.00 102 426 27.00 350 3,916
16 11.00 105 531 28.00 375 4,291
17 12.00 110 641 29.00 385 4,676
18 13.00 133 774 30.00 405 5,081
19 14.00 145 919 31.00 445 5,526
‘20 15.00 152 1,071 32.00 533 6,059
21 16.00 155 1,226 33.00 545 6,604
22 17.00 180 1,406 34.00 560 7,164
23 18.00 188 1,594 35.00 565 7,729
24 19.00 202 1,796 36.00 575 8,304
25 20.00 210 2,006 37.00 640 8,944
26 21.00 215 2,221 38.00 .800 9,744
gg 22.00 225 2,446 39.00 860 10,604
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7.0 CONTINGENCY PLAN [G]

The WAC 173-303 requirements for contingency plans are satisfied in the
following documents: the Building Emergency Plan for Low-level Burial Grounds
(Appendix 7A) and the Hanford Facility Contingency Plan, Attachment 4 of the
Hanford Facility RCRA Permit).

WG WM

The unit-specific contingency plan document also serves to satisfy a

10 broad range of other requirements [e.g., Occupational Safety and Health

11 Administration standards (29 CFR 1910) and U.S. Department of Energy Orders].
12 Therefore, revisions made to portions of the contingency plan documents that
13 are not governed by the requirements of WAC 173-303 will not be considered as
14 a modification subject to review or approval by Ecology.
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8.0 PERSONNEL TRAINING [H]

Tﬁe training plan provided in Appendix 8A discusses training requirements
pertaining to the LLBG.

The training program is designed to be compliant with all applicable
federal, state, and DOE-RL training requirements. The training program
complies with requirements contained within WAC 173-303-330 for the
development of a written dangerous waste training program. The training
program is designed to prepare personnel to manage and maintain TSD units in a
safe, effective, efficient, and environmentally sound manner. In addition to
preparing employees to manage and maintain TSD units under normal conditions,
the training program ensures that employees are -prepared to respond in a
prompt and effective manner should offnormal or emergency conditions occur.

Pl et et
TR WND—OWOSNA U WRN -
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9.0 EXPOSURE INFORMATION REPORT

Exposure information for the LLBG is discussed in the General Information
Portion (DOE/RL-91-28).

CLP W N —
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10.0 WASTE MINIMIZATION [D-9]

that the LLBG have a waste minimization/pollution prevention program in place

1

2

3

4 To fulfill the requirements of 40 CFR 264.73(b)(9), a certification form
5

6 will be entered, annually, into the LLBG operating record.
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11.0 CLOSURE AND FINANCIAL ASSURANCE [I]

This chapter discusses closure and postclosure activities for the LLBG.
This closure plan complies with WAC 173-303-610 and represents the baseline
for closure of the LLBG.

Closure and postclosure of the LLBG will be a complex.activity. In an
effort to understand how the LLBG eventually will be closed, a brief

10 description of the current operational and regulatory status of the various
11  burial grounds must be understood. The following discusses the current status
12 of each burial ground. :

14 .

52

970521.1508

The 218-E-10 Burial Ground, with the exception of a few small areas
that contain post-August 19, 1987 RCRA/WAC 173-303 regulated waste, is
a SWMU and continues to receive only low-level waste.

The 218-E-12B Burial Ground with the exception of trench 94, contains
no RCRA/WAC 173-303 regulated waste. The majority of this burial
ground, with the exception of trench 94, is a SWMU and continues to
receive only low-level waste. This burial ground also contains
retrievable transuranic waste. This transuranic waste eventually will
be remo¥ed and the trenches will be used only for low-level waste
disposal.

The 218-W-3A Burial Ground, with the exception of a few small areas
that contain post-August 19, 1987 RCRA/WAC 173-303 regulated waste, is
a SWMU and continues to receive only low-level waste. This burial
ground also contains retrievable transuranic waste. This transuranic
waste eventually will be removed and the trenches will be used only
for Tow-Tevel waste disposal.

The 218-W-3AE Burial Ground, with the exception of a few small areas
that contain post-August 19, 1987 RCRA/WAC 173-303 regulated waste, is
a SWMU and continues to receive only low-level waste. This burial
ground also contains retrievable transuranic waste. This transuranic
waste eventually will be removed and the trenches will be used on1y
for Tow-level waste disposal.

The 218-W-4B Burial Ground contains no RCRA/WAC 173-303 regulated
waste. This burial ground is full and no longer receives waste.
However, this burial ground also contains retrievable transuranic
waste. This transuranic waste eventually will be removed and the
trenches will be used only for Tow-Tevel waste disposal.

The 218-W-4C Burial Ground, with the exception of a few small areas
that contain post-August 19, 1987 RCRA/WAC 173-303 regulated waste, is
a SWMU and continues to receive only low-level waste. This burial
ground also contains retrievable transuranic waste. This transuranic
waste eventually will be removed and the trenches will be used only
for low-level waste disposal.
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1 o The 218-W-5 Burial Ground contains RCRA double-Tined leachate
2 collection and removal system trenches (trenches 31 and 34).
3 Trenches 31 and 34 are located in the southern one-third portion
4 of this burial ground. There are two small areas in the northern
5 two-thirds portion of this burial ground that contains
6 post~August 19, 1987 RCRA/WAC 173-303 regulated waste. The majority
7 of this burial ground is a SWMU and continues to receive only
8 Tow-level waste.
9
10 e The 218-W-6 Burial Ground has yet to be used. This burial ground, in
11 its entirety, is identified for future disposal of RCRA/WAC 173-303
12 regulated mixed waste.
13
14 )
15 11.1 CLOSURE PLAN [I-1]
16 .
17 This closure plan addresses the pre-closure activities for the LLBG.

18 'Mixed waste that meets LDRs is, and will be, disposed in Tined trenches that
19. comply fully with RCRA Subtitle C standards (Chapter 4.0). Also, the use of
20 unlined trenches for the disposal of mixed waste is, and will be, performed in
21 accordance with applicable dangerous and hazardous waste regulations (defueled

22 reactor compartments placed in trench 94 meet LDR in their as-built

23 condition). Future mixed waste trenches will be located in the currently

24 unused portions of the LLBG. Refer to Section 11.5 for discussion on removal
25 of transuranic waste from the LLBG. . :

27 The LLBG RCRA-regulated areas will be closed according to the applicable
28 dangerous waste regulations, U.S. Department of Energy requirements, and the
29 best management practices available at the time of closure.

31 The cover(s) will be designed and located so that the cover(s) passively
32 isolate the recognized hazard and properly protect human health and the

33 environment. The cover(s) will conform to the requirements of

34 WAC 173-303-610. The specification and/or variation for other cover designs
35 will be provided at the time of closure once the hazard(s) have been defined.
36 Although a final detailed cover design cannot be provided for all applications
37 at this time, at closure, all covers will be designed to adequately protect
38 human health and the environment.

39

40

41 11.2 CLOSURE PERFORMANCE STANDARDS [I-la]

42 .

43 Refer to General Information Portion (DOE/RL-91-28, Chapter 11.0) for
44 discussion regarding landfill closures.

45

46 )

47 11.3 PRE-CLOSURE ACTIVITIES

48

49 A complete 1ist of partial closure activities has not been defined. It

50 is assumed that pre-closure activities could include, at a minimum, placing
51 dinterim or final covers over the lined mixed waste trenches once these
52 trenches are no longer receiving waste. Placement of covers over individual
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trenches might be deferred until closure of the entire LLBG. Once a decision
is made to construct final covers over the various burial grounds, a cover
will be designed based on the hazard to be isolated. A closure cover design
that satisfies the dangerous waste disposal requirements as defined in

WAC 173-303 will be placed over the Tined mixed waste trenches at the time of
closure.

This closure plan does not address the closure of adjacent waste
management areas (e.g., CERCLA operable units, other TSD units, etc.).
However, this closure plan does address some of the parameters that will have
to be evaluated when a burial ground is filled and ready for closure
(Figure 11-1). In addition, this closure plan does not address activities
outside the present scope and operation of the LLBG that might impact future
disposal activities across the Hanford Facility.

Current waste management operations require that when a trench is filled
with only Tow-level waste, the trench is backfilled with approximately
2.44 meters of soil to match the surrounding topography, which is

- predominately flat. These operations could change as waste management needs

dictate. This cover is compacted by track-walking (e.g., weight of dozer) to
stabilize and minimize subsidence. A maintenance and inspection program is
implemented during this interim period to control erosion (e.g., the planting
of shallow-rooted plants; an ongoing ocular monitoring program to remove any
deep rooted plants, filling in areas of subsidence, and correcting any wind or
water erosion if observed, and burrowing animals and insect intrusion) and
other natural deterioration that could compromise human health or the
environment. A chain-link fence might be erected around the perimeter of a
backfilled burial ground for safety. On filling an entire burial ground, a
detailed analysis might be necessary to determine the best method for final
closure.

As stated previously, the majority of the LLBG are used only for
low-level waste disposal (SWMU) and this disposal is outside the regulatory
scope of RCRA and WAC 173-303. However, the Tow-level portions do impact the
ability to perform final closure of the RCRA portions of the LLBG. Another
significant impact affecting closure of the LLBG is integration with nearby
CERCLA operable units, operating TSD units (e.g., Double-Shell Tank System and
active burial grounds), roads, rails, and utility Tines. Depending on how the
LLBG are closed, closure caps for the Tow-level portions and the RCRA portions
could cover, partially cover, or impact these structures in an adverse manner.
A combined approach to address the radioactive and RCRA/WAC 173-303 portions
might be necessary (Table 11-1).

The LLBG are Tocated in an arid climate. To date, no known releases
(radioactive and/or mixed waste) have been detected from the LLBG
(Chapter 5.0). As stated previously, as a trench is filled, soil is added to
make the trench match the surrounding topography and a program of erosion
prevention is initiated. An exception is trench 94 of the 218-E-12B Burial
Ground. To maximize the disposal capacity of this trench, the best operating
method is to delay backfilling until the trench is filled with defueled
reactor compartments. Other exceptions for delay would depend on best waste
management practices.
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1 The selection of a cover design has not been identified for all ‘
2 . applications. The specification and/or variation for other designs will be

3 provided at the time of closure once the hazard(s) have been defined.

4 Although a final detailed cover design cannot be provided for all applications
5 at this time, at closure, all covers will be designed to adequately protect

6 human health and the environment. Furthermore, it is assumed that the cover

7 design(s) could include features that satisfy or exceed the minimum

8 requirements found in 40 CFR 260 through 270 to protect human health and the

9 env1ronment

10

11

12 11.4 MAXIMUM EXTENT OF OPERATION [I-1b(1)]

13

14 The design capacity of the LLBG for mixed waste conservatively is

15 calculated to be 174 hectare meters (Chapter 1.0).

16

17

18" 11.5 REMOVING DANGEROUS WASTE [I-1b(2)]

19
20 Transuranic waste has been placed in various trenches of the LLBG since

21 May 1970. Transuranic waste containers were placed on asphalt pads on the

22 bottom of the trenches or placed in plywood-lined trenches. An earthen cover,
23 where appropriate, was placed over the trenches to provide radiological

24 protection. This waste was placed in a manner that allows for retrieval

25 and/or removal in the future if necessary. No transuranic mixed waste has

26 been placed into the LLBG since August 19, 1987. This waste eventually will .
27 be retrieved, processed, and disposed in accordance with current federal and
28 state requirements. The low-level portion of the transuranic waste will be
29 disposed of as Tow-level waste. This disposal could take place in the

30 trenches in which the transuranic waste was removed. The pre-August 19, 1987
31 mixed waste portion of the transuranic waste will be disposed in lined

32 trenches. The transuranic portion will be processed and prepared for offsite
33 disposal. It is assumed that the retrieval of transuranic waste will be

34 conducted and completed during the operational phase of the LLBG.

35

36

37 11.5.1 Retrievable Transuranic Waste

38 i

39 Transuranic waste has been placed in several different configurations

40 (WHC 1989a, WHC 1989b, WHC 1989c, and WHC 1989d). A1l transuranic waste

41 packages placed in the LLBG were free of external contamination at the time of
42 emp]acement and were designed to maintain integrity for a minimum of 20 years.
43 1t is assumed that retrieval of this waste can be accomplished w1thout

44 generating an airborne release of radioactivity.

46 Where retrievable transuranic waste has been covered with soil,

47 conventional excavating equipment could be used to remove the bulk of the fill

48 soil, taking care not to damage the waste containers. If necessary, manual

49 yremoval of soil could be required from around the waste containers. If the

50 structural integrity of a container is questionable, additional precautions

51 will be exercised that could include, but are not 1imited to, wrapping with ' .
52 polyethylene sheets, overpacking the container to prevent airborne release
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during subsequent handling operations, or retrieval would be conducted inside

1

2 a full-containment structure to minimize the risk of an environmental release
3 and to protect personnel.

4 .

5 It is assumed that the retrieval of transuranic waste would be completed
6 during the operational phase of the LLBG. As such, this activity would not be
7 subject to requirements contained in WAC 173-303-610.

8

9

10 11.5.2 Gas Sampling

11

12 In most transuranic waste areas, polyvinylchloride tubes were instalied

13 downward through the temporary waste area cover and operational cover into the
14 waste zone for ambient air sampling. The tubes were installed and samples

15 were taken periodically from the early 1970s through the mid-1980s. The

16 primary objective of this testing program was to determine if the

17 concentration of hydrogen gas generated by radioactive decay was sufficient to
18 be of concern during retrieval operations and to determine moisture content.
19 Although the results indicated that generation of hydrogen gas would not be of
20 concern, additional confirmatory sampling will be conducted before retrieval.

22 The gas sampling system will be removed during retrieval of transuranic
23 waste. Because these systems will be removed before closure, removal of these
24 systems will not be subject to WAC 173-303-610.

27 11.6 DECONTAMINATING STRUCTURES, EQUIPMENT, AND SOIL [I-1b(3)]

29 A1l equipment used during waste sampling or retrieval will be

30 decontaminated as required to ensure the safety of personnel. Decontamination
31 also will be performed before the use of such equipment in a subsequent

32 retrieval operation to prevent cross-contamination. If required, radiological
33 decontamination will be performed before nonradiological decontamination.

34 Although certain types of materials will require special chemical or other

35 decontamination procedures, routine decontamination generally will be

36 accomplished by one of the following:

37

38 e Hashing the items in nonphosphate detergent and tap water

39 ¢ Rinsing or washing down three times with tap water

40 ¢ Wiping with nonflammable, nontoxic cleaning solution.

4] )

42 If, after decontamination activities, waste retrieval equipment or

43 structures are shown to have contamination above the established

44 decontamination standards, the use of such items will be restricted or

45 discontinued. The overburden soil once removed will be carefully managed and
46 stockpiled for future use. This soil could be used to cover waste that is

47 disposed in the LLBG.

49 Equipment and structures that cannot be decontaminated to operational
50 standards and contaminated soils, pavements, and waste residuals will be
51 disposed in accordance with WAC 173-303-610(5).

52
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1 11.7 CLOSURE OF LANDFILL UNITS [I-le and I-le(2)]
2
3 Closure of the LLBG will be consistent with the closure requirements
4 specified in WAC 173-303-610 where appropriate.
5
6 The cover design(s) that will be used at the time of closure will satisfy
7 the requirements for dangerous waste disposal as defined by WAC 173-303 and
8 40 CFR 264.
9
.10
11 11.7.1 Cover Design [I-1e(2), I-le(4), I-1le(5), I-le(6), I-1le(7),
12 and I-le(8)]
13
14 The cover could consist of several layers that could be constructed on

15 top of native soil base. A generalized cross-section of an example cover is
16 shown on Figure 11-2. The cover could be constructed on a soil grade layer
17 (graded fill) shown as layer 9 in Figure 11-2. It is assumed that before
18 construction of the final cover, the waste form would be appropriately -

19 stabilized.

21 11.7.1.1 Grade Layer. The surface of the burial ground would be graded

22 and/or shaped, if necessary, to match the slope of the desired

23 Tow-permeability layer. Additional soil would be placed over the burial

24 ground to achieve the required cover grade. This grade layer could taper from
25 zero thickness near the edge of the outermost burial ground (the cover

26 boundary) to perhaps several meters at the center of the cover; the thickness
27 would depend on the lateral dimensions of the particular cover and the grade
28 of the cover. As discussed, the grade layer also would provide a firm

29 (nonsettling) foundation for the overlying layers.

31 The grade layer would consist of native soils. This material would be
32 sufficiently well-graded to allow effective compaction. Field studies would
33 be performed to identify suitable borrow sites. These studies would consist
34 of evaluating existing geologic data pertaining to surficial deposits, surface
35 mapping and sampling, test pits, laboratory testing, and possibly surface

36 geophysics and/or 1imited drilling. This information is available for most
37 cover material located on the Hanford Site. During construction of the

38 prototype barrier at the 200-BP-1 operable unit (DOE/RL-94-76), design

39 requirements specified that the subgrade fill be constructed from sandy soil
40 (containing cobbles less than 75 millimeters at their greatest dimension with
41 a constitution not more than 20 percent of the fill), obtained from a Tocal
42 borrow site. The material was found within a kilometer of the location.

44 The grade layer generally would be placed in uniform horizontal 1ifts, or
45 tapered for sloped or crowned covers, to meet grade specificatjons after

46 compaction. The optimum 1ift thickness would depend on the soil and equipment
47 characteristics and would be determined using laboratory test data. Field

48 verification could be provided by constructing a test pad before cover

49 construction. To minimize settlement, the grade layer would be compacted to
50 95 percent of maximum density as determined by ASTM D 1557 [modified proctor
51 (ASTM 1993)] or other approved method. Compaction will be accomplished with a

970521.1508 11-6



DOE/RL-88-20, Rev. 1
07/97

large, smooth, drum vibratory roller or similar piece of equipment, sized to
prevent damage to underlying Tiner system components if present.

During construction of the cover, measurements on density of the placed
grade layer would be taken periodically by bulk sampling and volume
measurement techniques (e.g., ASTM D 4914). This testing would be used to
determine the need for moisture conditioning, time constraints for placement,
the optimum T1ift thickness, the required number of passes to achieve -
compaction, and similar information necessary to establish quality control
10 specifications.

O 00O U WM

12 11.7.1.2 Low-Permeability Layer. The low-permeability Tayer could consist of
13 either a 0.61 meter Tayer of soil mixed with bentonite, a geosynthetic clay
14 Tiner (GCL), or a composite asphalt layer. The permeability of this layer
15 would be greater than the permeability of the liner, if a liner is present.

- 16 The selection of an appropriate material for this layer would be based on the
17 hazard that is to be isolated. The low-permeability layer is the primary
18 barrier in preventing soil and/or water from migrating into the waste zone.

20 The GCLs would be placed as panels on top of the grade layer. A1l GCLs
21 are manufactured as panels approximately 4 to 5 meters in width and

22 approximately 25 to 60 meters in length. The panels are placed on rolls at
23 the factory and unrolled at or near the burial ground. The weight of the roll
24 varies but ranges from 600 to 2,000 kilograms. The panels typically are

25 overlapped 75 to 300 millimeters and tend to be self-sealing. Slight

26 differences in the recommended installation exists between the various

27 manufactures.

29 A 60-centimeter thick layer of soil mixed with bentonite could be used as
30 the low-permeability layer. The soil component would consist of well-graded
31 silt or silty sand from a suitable borrow source or else screened from native
32 soils. The maximum particle size generally would be 4.75 millimeters

33  (No. 4 sieve) to exclude larger particles that might reduce the overall

34 permeability of the mixture or puncture the overlying geomembrane. This soil
35 would be mixed with enough bentonite to lower the hydraulic conductivity of
36 the mixture to 1x107 centimeters per second per day or less at a readily

37 achievable degree of compaction. The optimum percentage of bentonite would

38 depend on the properties of both the soil and the bentonite itself and would
39 be determined by laboratory testing of candidate mixtures. However, previous
40 studies (Daniels 1988) indicate that approximately 10 percent bentonite should
41 provide satisfactory performance.

43 The soil/bentonite material would be mixed (e.g., by disking or in a

‘44 pugmill) at a location close to the cover and would be stockpiled to minimize
45 moisture changes. If necessary, the surface of the grade Tayer would be

46 moistened and proof rolled immediately before placing this admixture. To meet
47 permeability specifications, the soil/bentonite layer would be placed in

48 15-centimeter thick 1ifts and compacted with a self-propelled sheepsfoot

49 compactor. The first 1ift could be somewhat thicker depending on compactor

50 and grade layer characteristics, to prevent the soil/bentonite from being

51 driven into the underlying layer. In-place densities would be measured with a
52 sand cone or other direct method or a nuclear density gage calibrated to the
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specific mixture used for the.cover. Permeability would be measured on
thin-walled tube samples in the laboratory. The sample holes in the cover
would be carefully backfilled and compacted by hand. Material that does not
have an in-place hydraulic conductivity of.1x10™" centimeters per second or
less would be recompacted or replaced as appropriate, and the permeability
test repeated. The top surface of the soil/bentonite layer would be rolled
with a smooth drum roller to provide a flat, even surface for the overlying .
geomembrane. The moisture content of the admix surface would be maintained by
sprinkling, covering, or other means to prevent drying and desiccation.

10 Potential concerns about desiccation also would be mitigated by installing the
11 other layers of the cover as soon as possible after the admix Tayer has been

WO OTWRN

12 placed.
13 .
14 Placement of the composite asphalt layer would follow the procedure used

15 to construct the prototype barrier (DOE/RL-94-76). The layer would be placed
16 using conventional paving practices. Material either would be batched in the
17 200 Areas or hauled from the nearest batch plant. A conventional paving

18 machine would be used to place the asphalt. The asphalt would be placed in
19 two 1ifts. Each 1ift would be approximately 7.5-centimeters thick. An

20 overlap of approximately 1.5 meters is specified. A material specification
21 that at least 6 percent of the material would be less than 0.074 millimeter
22 was used during construction of the prototype. The asphalt would be covered
23 with either a coat of polymer-modified asphalt or gilsonite, a naturally

24 occurring derivative of tar sand. It is recommended that the protective coat
25 be at Teast 250 millimeters in thickness.

27 It has been reported that GCLs are much better able to resist damage from
28 freeze-thaw considerations, desiccation, and differential settlement than are
29 compacted soil Tiners (Daniels 1994). The GCLs are thin blankets of bentonite
30 clay attached to one or more geosynthetic materials (geotextile or

31 geomembrane). These are commercially available and are particularly well

32 suited for arid or dry conditions. The Tiners typically contain approximately
33 5 kilograms per square meter of bentonite that has an effective hydraulic

34 conductivity of 1x10™° centimeters per second.

36 It has been shown that desiccation-induced cracking can occur after

37 several freeze-thaw cycles or dry-wetting cycles for the composite clay soil
38 layers. Furthermore, the data published by Lagatta (1992) indicates that most
39 compacted soil layers cannot withstand tensile strains greater than 0.1 to

40 1.0 percent. The GCLs can withstand tensile strains from 5 to 20 percent

41 (Daniels 1994). Therefore, if freeze-thaw or wetting drying cycles are

42 anticipated and/or differential settiement, which could result in significant
43 distortion is anticipated, it is recommended that a GCL be used instead of

44 compacted soil/bentonite layer. If biological intrusion, freeze-thaw or

45 wetting-drying, and differential settiement are not anticipated, a

46 60-centimeter two component [flexible membrane liner (FML) and compacted

47 soil/bentonite layer] might prove to be the most economical Tow-permeability

48 layer.

49 ;

50 It is recommended that GCLs and/or composite soil/bentonite layers be

51 used to isolate mixed waste where the radiological component of risk is very .
52 low. As opposed to the asphaltic concrete composite layer, the GCL would not
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provide a barrier to biological intrusion. Although the design life of the
GCL is unknown, it is assumed to be several hundred years (Daniels 1994). By
comparison, the design life of the composite asphalt layer is estimated to be
several thousand years.

11.7.1.3 Flexible Membrane Liner (optional). If the soil/bentonite layer is
used, a Tow-permeability layer FML (or geomembrane) could be placed over the
soil/bentonite Tayer. Using a FML is consistent with the two component EPA
guidance for RCRA cover design (EPA 1989).

The geomembrane would consist of a 40-mil sheet of high-density
polyethylene (HDPE), very-low-density polyethylene (VLDPE), or other suitable
material. The 40-mil thickness is twice that recommended by the EPA
(EPA 1989), but is considered appropriate to reduce the risk of damage during
construction and subsequentiy during the postclosure period from such
potential hazards as settlement, roots, and burrowing animals. The
composition of the geomembrane would be selected for high resistance to normal
weathering and chemical deterioration, including any fertilizers and
herbicides that might be used to establish the vegetative cover. Physical and
mechanical properties of the geomembrane, such as thickness, strength, and
density, would be verified by conformance testing (to ASTM and other standard
tests as appropriate) on samples of material received at the site. A FML that
does not meet manufacturer's or design specifications would be rejected.

The geomembrane would be placed on the prepared soil/bentonite surface
with several centimeters of overlap between adjacent sheets. In most cases,
the panels would be placed so that the seams run down gradient. Sheets would
be joined by fusion or extrusion welding. Samples for destructive
seam-strength tests would be taken every few hundred meters to ensure adequacy
of the welding process, and the sample locations would be patched.
Nondestructive tests such as vacuum box or pressure testing (the type of test
would depend on the welding method) would be performed along the entire length
of all seams to ensure total seam integrity. Any part of a seam that fails
these tests would be repaired or removed and patched as appropriate. A FML
installation would be performed by specialists experienced in this technology
and would be conducted under detailed quality assurance/quality control
procedures to be developed as part of the final cover design.

Depending on construction staging, sandbags would be placed on the FML at
approximately regular intervals to prevent damage from wind uplift before the
overlying layers are placed. Design methods, such as those described by Wayne
and Koerner (1988), would be used to estimate more precisely the sandbag
requirements. The sandbags will be removed before placing the drainage layer.

As stated, this is an optional Tayer that would only be used if the
60 centimeter thickness of soil mixed with bentonite is used as the
1pw—permeabi11ty Tayer.

11.7.1.4 Drainage Layer. The drainage layer would conduct any water that
percolates through the overlying layers laterally to the drainage ditch.
Thus, the drainage layer would prevent hydraulic pressure from building up
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directly on the low-permeability liner, and thereby eliminate one set of ‘
forces that would drive moisture through the primary moisture control barrier.

The design criteria for the drainage layer would be that the layer convey
water at a rate no less than 1x10°° centimeters per second per day. The
drainage layer would consist of a geonet or layers of sand and gravel. If
asphalt is used as the primary low-permeability layer, a 15-centimeter layer
of gravel would be placed directly on the asphalt. If either the GCL or two
component FML composite soil and bentonite layer is selected for use, then
either a geocomposite (geotextile combined with a geonet), if a capillary
break is not included in the design, or a 30 centimeter layer of sand
12 . (15 centimeters) overlaid by gravel (15 centimeters) would be used. For this
13 case, the drainage layer would be constructed by first placing the
14 15 centimeter thickness of sand on the FML and placing the 15-centimeter
15 thickness of gravel on the layer of sand. If the surface grade of the FML is
16 3 percent or greater, a geosynthetic bedding material might need to be placed
17 on the FML before placement of the sand to prevent the slippage of sand off
18 the surface of the FML. This is a characteristic that would need further
19 review before construction of the cover.

—
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21 The gravel or sand followed by gravel layer would be placed using

22 conventional construction practice. Placement of the material would be in two
23 15 centimeter 1ifts. Each 1ift would be consolidated using a vibratory

24 roller. During the construction of the prototype barrier, two passes of the
25 vibratory roller were found to be sufficient. If a FML or GCL is used, it is
26 recommended that rounded (not crushed) material be used as the drainage medium .
27 to avoid damaging the FML. -The maximum grain size should be no greater than
28 0.95 centimeter. If a composite asphalt layer is used, crushed material can
29 be used. However, if crushed material is used, the material as applied

30 (spec1f1cat1ons) would need to satisfy the minimum drainage criteria of

31 1x10 centimeters per second.

33 11.7.1.5 Plant, Animal, and Human Intrusion Layer (optional). The
34 performance objectives for the permanent isolation surface barrier are
35 summarized as follows:

gg e Function in a semiarid to sub-humid environment

gg e Limit the recharge of watér througy the waste to near zero amounts

40 [0.05 centimeter per year (1.6x10™" centimeters per second)]

2; e Be maintenance free

22 e Minimize the 1ikelihood of plant, animal, and human intrusion

:2 e Limit the exhalation of noxious gases

22 e Minimize erosion-related problems

gg e Meet or exceed RCRA Subtitle C cover performance requirements

g% e Isolate waste for 1,000 years. ‘
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To satisfy the intrusion performance objective, a layer of fractured
basalt riprap 1.5-meter thick has been incorporated into the design of the
prototype permanent isolation surface barrier. This is an optional layer that
would only be included in the design of barriers that require the additional

“human and/or bio-intrusion protection to reduce either the environmental or
human health risk.

1O 00 I OY UT P O N 1=

11.7.1.6 Graded Filter Layer. A graded filter consisting of crushed rock
overlaid by sand is the next Tayer. This layer would be placed on either the
10 plant, animal and human intrusion Tayer (Section 1.5) if incorporated into the
11 design, d1rect]y over the drainage layer (Section 1.4) if the bio-barrier is
12 not included in the design and a geosynthetic drainage layer (geonet) is used.
13 The graded filter layer would function as a cap111ary break and will increase
14  the effectiveness of the surface layer by imposing the use of the "Richards"
15 principal. The graded filter serves to separate the surface soil Tayer from
16 the drainage Tayer. A geotextile would be placed on the top of the graded

17 filter to decrease the potential for fine material to enter the filter and

18 drainage zone. The geotextile would be permeable to drainage and would not

19 support a standing head of water.

21 The thickness of the graded filter could vary. For the prototype

22 barrier, 30 centimeters of crushed rock was placed on the railroad or highway
23 ballast. The crushed rock was placed in two 1ifts of 15 centimeters graded,
24 and rolled to 95 percent maximum density using a steel drum vibratory roller.
25 The crushed material was screened through a 16-millimeters mesh before being

26 placed.
27
28 During the construction of the prototype barrier, a 15-centimeter Tayer:

29 of sand was placed directly over the crushed rock. The sand was obtained
30 onsite and placed in accordance with WSDOT M41-10, 2-03.3(14) (WSDOT 1991).
31 Standard dump trucks were used to haul the sand from Pit 30 located in the
32 200 Areas to the construction site. A grader was used to level and finish
33 grade the sand layer. A geotextile was placed on top of the graded filter
34 before construction of the surface soil layer.

36 It is important to note that the creation of the 'capillary break®' allows
37 the surface soil layer to both store and recycle water. This will reduce and
38 might eliminate the need to build a surface slope into the final grade of the
39 surface soil layer under semiarid conditions.

41 11.7.1.7 Surface Soil Layer. A surface soil would be placed over the

42 geotextile to intercept, store and recycle water, and prevent damage to the
43 underlying structure from natural and synthetic processes. Factors

44 assimilated into the design of the surface soil layer include the following:

46 e Aspects of soil physics including the characterization and

47 quantification of soil physical properties

48

49 e The collection, interpretation, and use of meteorological and
50 Tong-term climatology data

51

52 e The collection and use of wind and water erosion
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o The collection and use of information on vegetation, bio-intrusion, .
and human intrusion

o The use of physical models (lysimeters) and numerical models (computer
codes) to simulate performance and help optimize design.

Analytical methods (simulation modeling) have been used to size the
surface soil layer. Using field data collected from the Field Lysimeter Test
Facility, both the UNSAT-H and HELP numerical models have been calibrated to
10 simulate onsite conditions. For several years, these calibrated models have
11 been used to compute the performance of barrier designs thereby, defining the
12 appropriate surface soil thickness for the barrier. The two most important
13 factors in engineering the surface soil thickness are the assignment of the
14 water retention characteristics for soil and climate information.

WD WRY =

16 The selection of soil to be used for the surface soil layer started in

17 the mid-1980's. By the time the Hanford Defense Waste Environmental Impact

18 Statement was issued (DOE 1989), it had been decided that the Warden Silt Loam
19 Soil available at several Tocations on the Central Plateau was the desired

20 material for constructing surface barriers that would recycle water. Most

21 design studies have assumed the use of this material. The physical and

22 hydraulic properties of this soil have been quantified.

23

24 The surface soil layer could consist of two layers. The top layer

25 consists of the selected silt loam to which 15 percent (by weight) pea gravel ‘
26 is added. The addition of this pea gravel serves to armor this layer thereby

27 reducing the rate of soil deflation to less than 5 percent of the nominal

28 unprotected rate. The bottom layer consists of silt rich material. The silt
29 rich material is found naturally occurring at several locations on the Central
30 Plateau and is characterized with more than 30 percent passing the No. 230

31 sieve. ' The silt layers are placed using conventional construction techniques
32 in a single Tift. " Once the material is placed, it is groomed to a compaction
33 of 88 percent maximum dry density.

35 As discussed in Section 11.1.7.6, the actual thickness of the two layers
36 would vary depending on the desired water storage of the soil. The minimum
37 thickness guideline recommended by EPA is 60 centimeters (EPA 1989).

39 11.7.1.8 Vegetative Cover. The vegetative cover performs three functions.
40 First, the plants return water stored in the surface soil back to the

- 41 atmosphere, significantly decreasing net infiltration and reducing the amount
42 of moisture available to penetrate the cover. Second, the vegetation
43 stabilizes the surface soil component of the cover against wind and water
44 erosion. Finally, the vegetative cover restores the appearance of the Tand to
45 a more natural condition and appearance.

47 - The importance of vegetation on the recycling of water has been

48 recognized and measured for years onsite and at other locations in the

49 semiarid west. A number of lysimeters have been constructed onsite to measure

50 recharge and the effectiveness of plants and grasses in reducing recharge.

51 The most controlled studies on this phenomenon have been performed at the .
52 Field Lysimeter Test Facility. . In these studies, it has been observed that a
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2.0~-meter thickness of soil supporting no vegetation and isolated through the
use of a capillary break has sufficient storage capacity to recycle twice the
annual amount of seasonable precipitation on the Hanford Site. If vegetation
is introduced, the storage capacity of the soil column is increased to three
times the annual average (Gee et al. 1992).

A mixture of seeds will be used to establish vegetation. The selection
of the seed mix would be based on past vegetation activities onsite and work
performed in support of the engineered barrier (Link et al. 1994). The seed
10 types would be selected based on resistance to drought, rooting density, and
11 ability to extract water. In particular, attention would be given towards
12 those factors that prevent deep root penetration into the buried waste. It
13 has been observed that the best way to control root penetration is to
14 construct a layer of rocks that creates a void space. Both the graded filter
15 and the optional bio-barrier serve this purpose. During final design,

16 suitable plant and grass species, such as wheatgrasses, would be identified.

WO WN —

18 11.7.1.9 Wind Erosion. The principal hazard associated with wind erosion is
19 the thinning of the cover surface soil layer. This in turn potentially could
20 lead to breaching of the moisture barriers, gradually allowing larger

21 quantities of water to reach the waste. The engineering approaches to

22 mitigating wind erosion of the cover are (1) designing the surface soil layer
23 with an appropriate total thickness to compensate for future soil loss that
24 might result from wind erosion, (2) establishing a vegetative cover on the

25 surface to reduce wind erosion, and (3) include an appropriate coarse material
26 (admix) in the upper layer of the surface soil to form an armor layer.

28 The use of coarse soil on the cover surface is expected to reduce wind
29 erosion to negligible levels. The use of gravel admixtures for protecting

30 silt-loam Hanford soils exposed to environmental conditions has been studied.
31 for several years by PNNL (PNL 1994). As a result of this work, a pea gravel
32 admix of 15 percent has been added to the surface layer. Use of the pea

33 gravel admix would serve as an armor layer thereby minimizing the rate of soil
34 deflation.

36 Although soil deflation has been minimized (estimated to be less than

37 5 percent of an unarmored surface), some erosion of the native surface soils
38 in the vicinity of the cover would certainly occur. The rate of deflation

39 will be governed by wind speed and saltating sand. The result of wind erosion
40 could effect the operation of the drainage ditches. Periodic maintenance of
41 these ditches might be required. .

43 11.7.1.10 Water Erosion. The potential hazard associated with water erosion

44 is the same as that for wind erosion, namely the loss of soil from the top or

45 surface layer. The effect of water erosion on cover designs on the Hanford

46 Site has been studied for several years by PNNL. The results indicate that

47 vegetation cover has the most dominant effect on reducing water erosion. The

48 rock mulch or pea gravel admix also has a positive effect in reducing water

49 erosion but is less effective than vegetation. The effects of potential water
50 erosion have been measured and quantified in terms of the universal soil Toss

51 equation (PNL 1992).

52
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1 Several engineering approaches have been adopted to minimize the

2 potent1a1 for water erosion:

3

4 e Limiting the surface slopes

5 .

6 ¢ Providing run-on control with the sideslope drainage ditches

7

8 o Compacting the surface soil in a way that promotes significant

9 infiltration rather than excessive run-off

10

11 o Properly designing the sideslopes to prevent gullying

12 .

13 o Establishing a vegetative cover to slow surface run-off

14 :

15 e Incorporating coarse material (pea gravel admix) in the upper portion
16 : of the surface soil layer to help form an erosion-resistant armor

17

18 o Limiting flow path lengths through the use of vegetat1on and

19 admix.
20 ’
21 The cover design was evaluated for potential erosion damage from overall

22 soil erodibility, sheet flow, and gullying. The results indicate that
23 expected erosion under worst-case conditions is within acceptable 1limits
24 (refer to Chapter 11.0, Section 11.1.5).

26 11.7.1.11 Settlement and Subsidence. A discussion on settlement and
27 subsidence is provided in Section 11.3.

29 11.7.1.12 Deep-Rooted Plants. The potential hazard from deep-rooted plants
30 are roots penetrating the GCL and compacted soil/bentonite layers. The

31 asphalt layer is assumed to resist this hazard. Penetration of this Tlayer

32 could provide a pathway for surface water to infiltrate the waste. Dangerous
33 materials could be absorbed by the roots and brought to the ground surface

34 where it could be released into the environment. Plants common to the

35 200 Areas are reported to have roots up to approximately 2.4-meters deep

36 (PNL 1985), and might be sufficient to penetrate the thickness of the cover.

38 The following are design features that would- m1n1m1ze the potential for
39 prob]ems with deep-rooted plants.

40

41 e The surface soil (top two layers) will retain most of the

42 precipitation, because the underlying drainage Tayer has significantly
43 higher permeability and much less water retention capacity.

44 Therefore, it is expected that vegetation preferentially will occupy
45 - the surface soil layer and not have an affinity for growing into the
46 drier underlying layers.

47

48 o The thickness of the surface soils will be sized to promote the

49 development of semiarid deep-rooted perennial grasses and to

50 discourage the development of deep-rooting intrusive species.

51
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The use of plants to recycle water has been studied for several years.
This work was initiated at the Field Lysimeter Test Facility in the 200 Areas
and continues at the prototype barrier test site located on the 200 Areas
Plateau. Results of this work have been documented by Link (1994). Results
from the ongoing work at the prototype barrier test site could be used during
final design of the cover.

11.7.1.13 Burrowing Animals. Small animals indigenous to the Hanford Site
have been reported to burrow to depths of more than approximately 2 meters

10 (PNL 1986b). This is sufficient to penetrate the thickness of the top two

11 layers. The sand and gravel filter layers and the gravel drainage layer

12 should prevent the animals from burrowing any deeper. Of primary concern is
13 the effect of borrowing on either reducing the storage capacity of the cover
14 or providing a burrow that would in effect short circuit the effectiveness of
15 the soil layers to store water.

WO UT P LI =

17 This possible condition has been studied by Landeen (1994). An animal

18 intrusion lysimeter test facility consisting of six lysimeters

19 (150 centimeters by 150 centimeters by 180 centimeters deep) was constructed.
20 Small burrowing animals common to the Hanford Site (Great Basin pocket mice,
21 Townsend ground squirrels, and pocket gophers) were introduced over a 3 to

22 4 month test period. The animals were allowed to habitat the lysimeters. The
23 soil wetting and drainage were forced using a rainulator. Tests were

24 performed from April 1988 through August 1990.

26 Information collected from five tests indicated that water was Tost from
27 all the lysimeters including the control lysimeter (no animals) during the

28 summer months. During the winter months, all lysimeters gained water. The

29 data collected from the lysimeters also indicated that there was little

30 difference in the total water content between the control and animal held

31 lysimeters during the test periods. This suggest that burrow systems will not
32 significantly increase the amount of water at depth or in storage. In fact

33 the burrowing activity may enhance the removal of water from the soil

34 (Landeen 1994).

35

36

37 11.7.2 Meteorology and Climatology

38

39 Meteorological  records have been collected for over 75 years in eastern

40 Washington. Meteorological records have been collected for approximately

41 50 years as part of the Hanford onsite operations. On the Hanford Site, the
42 79-year average annual precipitation is 16.2 centimeters per year. This

43 annual precipitation record has been extended to over 75,000 years using a

44 pollien analog developed on the Hanford Site (Petersen 1994). Based on this

45 record, the long-term range of annual precipitation has ranged from 50 percent
46 below the present day mean annual precipitation to more than 25 percent

47 greater than the present day mean annual precipitation.

49 Based on extreme-value analysis, the 100-year and 1,000-year storm events
50 have been predicted for the Hanford Site. The 24-hour maximum accumulation

51 for the 100-year return period is 5.05 centimeters and for the 1,000-year

52 return is 6.81 centimeters. Using 35 years of extreme event precipitation
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records (1946-1980), there were two 24-hour precipitation events where the .
accumulated precipitation exceeded 5.0 centimeters . (Peterson 1994). The
100-year and 1,000-year recurrence events were based on this record.

About 38 percent of all precipitation is in the form of snow. This form
of precipitation usually occurs during December through February. One out of
every four winters is expected to produce an accumulation of snow that exceeds
16.2 centimeters (Peterson 1994). The water content of the snow varies
greatly. .

11.7.3 Numerical Simulation Models

Both the HELP model and UNSAT-H numerical simulation models have been
used to predict the performance of various cover designs for possible use
onsite. The two models have been compared and have been found to provide
consistent results. The HELP model usually overpredicts drainage.

bk et b bt bt ot et et
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19 Both models were used by Martian (1984) to compare the performance of
20 three designs with a surface soil thickness ranging from 1 to 2 meters. The
21 results from this analysis tends to bound the design.considerations that are
22 of interest for use onsite. The soil layering consisted of a Warden Silt

23 layer containing the pea gravel admix overlaying a Warden silt layer. The
24 thickness of the Tayers is provided in Table 11-2.

25

26 Water balance simulations were conducted for each design for three ‘
27 different precipitation treatments: (a) ambient conditions, (b) 2X ambient

28 precipitation conditions, and {c) design storm condition. The ambient

29 precipitation scenarios used daily precipitation information from the Hanford
30 Meteorological Station for the 10-year period 1979 through 1988. The 2X

31 ambient precipitation scenario was realized by simply doubling the daily

32 precipitation. The design storm event varied for each design and was

33 super1mposed on the ambient and 2X precipitation condition when the s0il was
34 at its maximum moisture content following the maximum precipitation event.

35 For all three designs, this event was simulated to occur on December 31, 1983.
36 The results from these calculations, using both the UNSAT-H and HELP

37 simulation models, are provided in Table 11-3.

39 The design storm events are summarized as follows; (a) a 1,000-year,

40 24-hour event for design 1, (b) a 500-year, 24-hour event for design 2, and

41 (c) a 100 year, 24-hour event for design 3. Superimposing these events on the
42 simulated precipitation treatments had no effect on the calculated drainage.

44

45 11.8 SCHEDULE FOR CLOSURE [I-1f]

46

47 As stated previously, closure of the LLBG will be a complex process.

48 Closure of the various burial grounds that comprise the LLBG is not expected

49 to occur within the next 30 or more years. A disposal strategy document

50 (WHC 1996) addresses the filling sequence of various trenches and provides an

51 estimate as to when a burial ground will be filled. This document, addressing ‘
52 both mixed and low-level waste, is based on waste forecasts and is designed to
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be modified to account for the constantly changing waste forecasts. The
majority of waste identified in this document is low-level only. This
document projects to the year 2023.

This closure plan will be updated accordingly to reflect the current
closure plan schedule per WAC 173-303-830, Appendix I. In addition, at a time
when a closure date is established, a revised closure plan and closure
schedule will be submitted to Ecology that contains detailed information
regarding specific activities and implementation timeframes.

11.9 EXTENSION FOR CLOSURE [I-1(g)}]

An extension for closure of post-August 19, 1987, reqgulated mixed waste
that has been disposed in the various burial grounds (refer to Chapter 1.0)
until permit expiration is requested. At that time it is likely that another
extension will be requested consistent with the schedule for closure as
identified in Section 11.8.

11.10 POSTCLOSURE PLAN [I-3]

Because of the Tong active life of the LLBG, a comprehensive postclosure
plan will be developed when closure becomes imminent.
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Burial Ground
Closure Evaluation

Criteria
Retrievable
transuranic waste
Roads:
paved, gravel
~ Category lIl |,
low-level waste
Railroads
. Nearby active
TSD units Utilities:
electrical, water,
o steam, telephone
Nearby TSD units
undergoing closure] Underground
dangerous waste
Environmental pipelines
restoration
operable units
P Other support.
structures
‘ Figure 11-1. Low-Level Burial Grounds Closure Evaluation Process.
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ﬁ%fm "m Cover Vegetation: Mixed perennial grasses
=] — — .
—QG

Layer 1:  {50-100 centimeters} Silt loam
topsoil with pea gravel admixture.

Layer 2:  {50-100 centimeters) Silt loam
topsoil without pea gravel.

Layer 3: (0.1 centimeter} Geotextile filter fabric.
Layer 4: {15 centimeters}. Sand filter layer.

. g Layer 5: {30 centimeters) Gravel filter layer.

Layer 6:  Optional. Plant, animal, and/or
human intrusion.
{coarse, fractured basalt).

Layer 7: (30 centimeters} Lateral drainage layer.
2 {drainage gravel).

Layer 8: Low-permeabilities layer.
3 Options: ¢ 0.61-meter bentonite/soil admix plus
flexible membrane liner.
s Geosynthetic clay liner.
* Asphait composite layer,

Layer 9:  (variable thickness) Grading fill.

N,

N

. Figure 11-2. Generalized Cross-Section of Landfill Cover.

970521.1508 F11-2



DOE/RL-88-20, Rev. 1
07/97

Vegetative Cover Geocomposite Draincge Layer

Surface Soll Loyer Flexible Membrane Lliner

Compacted Soil/Bentonite Admix

Grade Layer

2 ft Rlprop Layer

= 1 ft Riprap Bedding Layer

Drainage Ditch

S

X
R :
% % Notes:

SN

R IR . ;

SN Waste Fil 1. Drawing not to scale.
QAM}/ 2. Cover shown for unlined irench.
Configurotlon for lined trench similar.

Note: Toa convert feet (ft) to meters multiply by 0.3048

Figure 11-3. Typical Cross-Section Showing Proposed Sideslope Treatment
and Drainage Ditch.
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Table 11-1. Potential Interferences/Integration Opportunities With Closure Cap.
Burial Predominant | Land area Contains Contains Active TSD Qperable Roads Railroads Utilities Environmental
ground waste used as of | retrievable | Category 111 units in unit impacts
received 01797 transuranic Low-tevel vicinity (affected
{percent) waste waste flora/fauna)
218-E-10 Low-{evel 60 No Yes No 200-8P-10 Akron Avenue Yes Electrical 8D
12th Street
218-E-12B Louw-level, 20 Yes Yes No 200-P0-6 Canton Avenue No Electrical TBD
defueled 12th street Telephone
reactor
compartments
(mixed waste)
218-W-3A Low-level 99 Yes Yes 218-W-3AE 200-2p-3 Dayton Avenue No No 8D
218-4-5 27th Street
218-4-3AE Low-level 30 No Yes 218-W-3A 200-zP-3 27th Street Yes No 8D
218-W-6 200-7P-3
218-u-4B Low-level 100 Yes No 218-W-4C 200-2pP-3 Dayton Avenue Yes Electrical 18D
19th_Street
218-W-4C Low-tevel 26 Yes Yes 218-W-48 200-2P-3 Dayton Avenue Yes Pump and treat TBD
200-2P-1 16th Street Electricat
200-up-1 19th Street
218-W-5 Léu-level, 20 No Yes 218-W-3A 200-2pP-3 Dayton Avenue No Electrical T8D
mixed waste WRAP 1 23rd street Telephone
218-W-6 Future mixed | 0 No No 218-W-3AE 200-2ZP-3 27th Street Yes Electrical TBD
waste

1 "ASY ‘0Z-88-T4/300
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Comparison of Three Surface Soil Geometries.

Design 1

Design 2

Design 3

Layer 1:

101.6 centimeters
(Si1t/15 % Pea Gravel
by volume)

Layer 1:
50.8 centimeters
(S11t/15 % Pea Gravel)

Layer 1:
20.32 centimeters
(Si1t/15 % Pea Gravel)

Layer 2:
101.6 centimeters
(Si1t)

Layer 2:
101.6 centimeters
(Silt)

Layer 2:
71.12 centimeters
(Silt)

_ 970521.1508
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. 1 Table 11-3. Comparison of Calculated Drainage for Three Surface Soil

2 Geometries.

3 .

4 Numerical Model Design Treatment Drainage .

(centimeters)

5 UNSAT-H Design 1 Ambient 0.0

6 UNSAT-H Design 1 2X 0.0

7 UNSAT-H Design 2 Ambient 0.0

8 UNSAT-H Design 2 2X 0.0

9 UNSAT-H Design 3 Ambient 0.005

10 UNSAT-H Design 3 2X 0.683

11 HELP Design 1 Ambient 0.0001

12 HELP Design 1 2X 0.0011

13 HELP Design 2 Ambient 0.00025

14 HELP Design 2 2X 0.299

15 HELP Design 3 Ambient 0.0022 -
‘%; HELP Design 3 2X 0.2872

970521.1508
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1 12.0 REPORTING AND RECORDKEEPING

2

3

4 Reporting and recordkeeping requirements that could be applicable to the
5 Hanford Facility are described in Chapter 12.0 of the General Information

6 Portion (DOE/RL-91-28). MNot all of these requirements and associated reporis
7 and records identified in Chapter 12.0 of the General Information Portion are
8 applicable to the LLBG. Those reporting and recordkeeping requirements

9 determined to be applicable to the LLBG are summarized as follows:

10

11 e Hanford Facility Contingency Plan and incident records (as identified
12 in the General Information Portion):

13 - Immediate reporting

14 - Written reporting

15 - Shipping paper discrepancy reports.

16 -

17 e Unit-specific Part B permit application documentation and associated
18 plans

19

20 . e Personnel training records

21 -

22 * Groundwater monitoring records

23

24 e Inspection records (unit)

25

26 e Onsite transportation documentation

27

28 e Land disposal restriction records

29 :

30 o Waste minimization and pollution prevention.

31 )
32 " In addition, the following reports prepared for the Hanford Facility will
33 contain input, when appropriate, from the LLBG:

34 .

35 s Quarterly Hanford Facility RCRA Permit modification report

36 ¢ Anticipated noncompliance :

37 e Required annual reports.

38

39 Annual reports updating projections of anticipated costs for closure and

40 postclosure are described in the General Information Portion (DOE/RL-91-28).
42 The LLBG Operating Record 'records contact' is kepf on file in the

43 General Information file of the Hanford Facility Operating Record (refer to
44 DOE/RL-91-28, Chapter 12.0).

970521.1505 12-1



DOE/RL-88-20, Rev. 1
07/97

O W N =~

This page intentionally left blank.

970521.1505 12-2



DOE/RL-88-20, Rev. 1
o 07/97

CONTENTS

13.0 OTHER FEDERAL AND STATE LAWS [J]

Ol W N

970521, 1505 13-1



' DOE/RL-88~20, Rev. 1
07/97

U1 W N =

This page intentionally left blank.

970521,1505 13-1i



—t et et pd :
B WM~ OO0 U W

970710.1543

DOE/RL-88-20, Rev. 1
07/97

13.0 OTHER FEDERAL AND STATE LAWS [J]

Applicable federal, state, and local laws applicable to the LLBG are

discussed in Chapter 13.0 of the General Information Portion (DOE/RL-91-28).
Generally, the Taws applicable to the LLBG include, but might not be limited
to, the following:

Atomic Energy Act of 1954

Federal Facility Compliance Act of 1992

Clean Air Act of 1977

Safe Drinking Water Act of 1974

Emergency Planning and Community Right-to-Know Act of 1986
Toxic Substances Control Act of 1976

National Historic Preservation Act of 1966

Endangered Species Act of 1973

Fish and Wildlife Coordination Act of 1934

federal Insecticide, Fungicide, and Rodenticide Act of 1975
Hazardous Materials Transportation Act of 1975

National Environmental Policy Act of 1969

Washington Clean Air Act of 1967

Washington Water Pollution Control Act of 1945

Washington Pesticide Control Act of 1971

Mode] Toxics Control Act

Benton Clean Air Authority Regulation 1

State Environmental Policy Act of 1971.
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14.0 PART B CERTIFICATION [K] :

The following certification, required by WAC 173-303-810(13), for all
applications and reports submitted to Ecology is hereby included:

I certify under penalty of law that this document and all attachments
were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the
10  information submitted. Based on my inquiry of the person or persons who
11 manage the system, or those persons directly responsible for gathering the
12 information, the information submitted is, to the best of my knowledge and
13  belief, true, accurate, and complete. I am aware that there are significant
14 penalties for submitting false information, including the possibility of fine
15 and imprisonment for knowing violations.

WO 0T WN

22 -
23 L 7/ 25/ Cﬁ
24  Owner/Operator ~ éé ) Date / / !
25 John D. Wagoner, Mangger

26 U.S. Department of Energy,

27 Rich]and Operations Office

28
29
30 )17 // //
31 :
32, ,Zif é{/;éi:§5‘ 5/ 5?;7
33( Co-operator* Date
J. Hatch,
3 resident and Chief Execut1ve Officer
3 Fluor Daniel Hanford, Inc.
37 * Fluor Daniel Hanford, Inc. is responsible for information presented in

38 Chapters 1.0 through 4.0 and 6.0 through 15.0, including the associated
39 appendices.
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14.0 PART B CERTIFICATION [K] :

The following éertification, required by WAC 173-303-810(13), for all
applications and reports submitted to Ecology is hereby included:

1 certify under penalty of law that this document and all attachments
were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the
10 information submitted. Based on my inquiry of the person or persons who
11 manage the system, or those persons directly responsible for gathering the
12 information, the information submitted is, to the best of my knowledge and
13 belief, true, .accurate, and complete. I am aware that there are significant
14 penalties for submitting false information, including the possibility of fine
15 and imprisonment for knowing violations.

WO~ U W=

21
22 ~
23 A f 7/ 25/ 74
24 Owner/Opefator 5’ Date // // '
25 John D. Wagoner, Manag

26 U.S. Department of Energy,

27 Richland Operations Office

28

29 )

30 .
31 -~

32 24 Juds 1%
33 Co-operat Date L=

34 W. J. Madia, Director
35 Pacific Northwest National Laboratory

6 * Pacific Northwest National Laboratory is responsible for information
37 presented in Chapter 5.0, including any associated appendices.
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1 GLOSSARY

2

3

4 ALARA as Tow as reasonably achievable

5 AWMP alternative waste management plan

6

7 CAP corrective action plan

8 COLIWASA composite 1iquid waste sampler

9 CFR Code of Federal Regulations

10 CWC : Central Waste Complex

11

12 DOE-RL U.S. Department of Energy, Richland Operations Office
13

14 Ecology Washington State Department of Ecology
15 :

16 HF Hanford Facility

17

18 LDR land disposal restriction

19 LLBG Low-Level Burial Grounds

20

21 MsSDS material safety data sheet

22

23 PCB polychlorinated biphenyl

24 PES performance evaluation system

25 pH negative concentration logarithm of the hydrogen-ion
26 concentration

27

28 QA/QC quality assurance and quality control
29

30 RCRA Resource Conservation and Recovery Act of 1976
31 RCW Revised Code of Washington

32 RIR real-time radiography

33

34 SWITS solid waste information tracking system
35 SWMU solid waste management unit

36

37 TRU transuranic

38

39 WAC Washington Administrative Code

40 WAP waste analysis plan

41 WRAP 1 Waste Receiving and Processing 1

42 WSRd waste specification record

43

44 °C degrees Celsius

45
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The following conversion chart is provided to the reader as a tool to aid

in conversion.

. HNF-SD-EN-WAP-002, Rev. 2

METRIC CONVERSION CHART

Into metric units

Out of metric units

If you know MU]E;,p]y To get If you know Mu]’tc’;ply To get
Length Length
inches 25.40 millimeters | millimeters | 0.0393 inches
inches 2.54 | centimeters |[ centimeters | 0.393 inches
feet 0.3048 meters meters 3.2808 feet
yards 0.914 meters meters 1.09 yards
miles 1.609 kilometers kilometers 0.62 miles
Area Area
square 6.4516 square square 0.155 square
inches centimeters || centimeters inches
square feet | 0.092 square square 10.7639 square
meters meters feet
square 0.836 square square 1.20 square
yards meters meters yards
square 2.59 square square 0.39 square
miles kilometers kilometers ) miles
acres 0.404 hectares hectares 2.471 acres
Mass (weight Mass (weight)
ounces 28.35 grams grams 0.0352 ounces
pounds 0.453 kilograms kilograms 2.2046 pounds
short ton 0.907 metric ton metric ton 1.10 short ton
Volume Volume
fluid 29.57 miililiters } mi1iiliters | 0.03 fluid
ounces ounces
quarts 0.95 liters Titers 1.057 quarts
gallons 3.79 Titers Titers 0.26 gallons
cubic feet | 0.03 cubic cubic 35.3147 cubic feet
meters meters
cubic yards | 0.76 cubic cubic 1.308 cubic
meters meters yards
Temperature Temperature
Fahrenheit | subtract Celsius Celsius multiply | Fahrenheit
32 then by
multiply 9/5ths,
by 5/9ths then add
32
Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Second Ed.,

1990, Professional Publications, Inc., Belmont, California.
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1.0 UNIT DESCRIPTION

The purpose of this waste analysis plan (WAP) is to document the waste
acceptance process, sampling methodologies, analytical techniques, and overall
processes that are undertaken for waste accepted for disposal at the Low-Level
Burial Grounds (LLBG), which are located in the 200 East and 200 West Areas of
the Hanford Facility, Richland, Washington. Because dangerous waste does not
include the source, special nuclear, and by-product material components of
mixed waste, radionuclides are not within the scope of this documentation.
The information on radionuclides is provided only for general knowledge. The
LLBG also receive low-level radioactive waste for disposal. The requirements
of this WAP are not applicable to this Tow-level waste.

1.1 DESCRIPTION OF PROCESSES AND ACTIVITIES

The LLBG are a land-based unit consisting of eight burial grounds located
in the 200 East Area and 200 West Area. Seven of the eight burial grounds
(218-E-10, 218-E-12B, 218-W-3A, 218-W-3AE, 218-W-4C, 218-W-5, and 218-W-6)
are, or will be, used for the disposal of mixed waste and are subject to
Dangerous Waste Regulations, Washington Administrative Code (WAC) 173-303.

One burial ground (218-W-4B) is designated as a solid waste management un1t
(SWMU) (Figures 1-1 and 1-2).

The 218-E-10, 218-E-12B, 218-W-3A, 218-W-3AE, 218-W-4C, and
218-%-6 Burial Grounds are classified as landfills and the 218-W-5 Burial
Ground is classified as a landfill and for greater-than-90-day container
storage. The regulated portions of the LLBG cover a total area of
approximately 49 hectares.

The 218-E-10 and 218-E-12B Burial Grounds are Tocated in the 200 East
Area. The 218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, 218-W-5, and 218-W-6
Burial Grounds are Jocated in the 200 West Area. The LLBG consist of various
sizes and depths of Tined and unlined disposal trenches. All mixed waste
destined for disposal will meet Tand disposal restriction (LDR) requirements
[WAC 173-303-140 and 40 Code of Federal Regulations (CFR) 268] or other
regulatory alternatives. The lined trenches have leachate collection and
removal systems. The less-than-90-day leachate collection tanks are operated
in accordance with the generator provisions of WAC 173-303-200 and are not
subject to this WAP.

Future trench development and configuration within a burial ground are
subject to change as disposal techniques improve or as waste management needs
dictate and will be subject to an approved permit modification in accordance
with the Hanford Facility (HF) Resource Conservation and Recovery Act (RCRA)
of 1976 Permit (Ecology 1994). Mixed waste is disposed in Tined or in unlined
trenches in accordance with applicable LDR requirements.

The following provides a brief description and identifies the generic
types of waste disposed in the LLBG. An electronic database, which can be

970521.1506 1-1
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1 found within the LLBG operating organization, is maintained that documents
2 each waste receipt, type of waste, and disposal location.

970521.1506

The 218-E-10 Burial Ground (Figure 1-3) is approximately 36.1 hectares
in size and began receiving waste in 1960. Examples of waste placed
in this burial ground include failed equipment, rags, paper, rubber
gloves, disposable supplies, broken tools, and post-August 19, 1987
RCRA and state-only designated mixed waste.

The 218-E-12B Burial Ground (Figure 1-4) is approximately 68 hectares
in size and began receiving waste in 1967. Examples of waste placed
in this burial ground include defueled reactor compartments

(trench 94), Tow-level waste, and retrievable transuranic waste.

The 218-W-3A Burial Ground (Figure 1-5) is approximately 20.4 hectares
in size and began receiving waste in 1970. xamp]es of waste p]aced
in this burial ground include ion exchange res1ns, failed equipment,’
tanks, pumps, ovens, agitators, heaters, hoods, jumpers, vehicles,
accessories and post-August 19, 1987 RCRA and state-only designated
mixed waste, and retrievable transuranic waste.

The 218-W-3AE Burial Ground (Figure 1-6) is approximately 20 hectares
in size and began receiving waste in 1981. Examples of waste placed
in this burial ground include rags, paper, rubber gloves, disposable
supplies, broken tools, and post August 19, 1987 RCRA and state-only
designated mixed waste.

The 218-W-4B Burial Ground (Figure 1-7) is approximately 3.5 hectares
in size and began receiving waste in 1968. [Examples of waste placed
in this burial ground include rags, paper, rubber gloves, disposable
supplies, broken tools, alpha caissons, and retrievable transuranic
waste.

The 218-W-4C Burial Ground (Figure 1-8) is approximately 20 hectares
in size and began receiving waste in 1978. Examples of waste placed
in this burial ground include contaminated soil, decommissioned pumps,
pressure vessels, and post-August 19, 1987 RCRA and state-only
designated mixed.waste, and retrievable transuranic waste.

The 218-W-5 Buria) Ground (Figure 1-9) is approximately 37.2 hectares
in size and began receiving waste in 1986. Examples of waste placed
in this burial ground include rags, paper, rubber gloves, disposable
supplies, broken tools, and post-August 19, 1987 RCRA and state-only
designated mixed waste. This burial ground currently contains
double-Tined mixed waste trenches (trenches 31 and 34) (Figure 1-10).
Trenches 31 and 34 also are designated as greater-than-90-day
container storage. Waste placed in trenches 31 and 34 for storage
purposes and eventual disposal predominately is macro-encapsulated
Tong~length contaminated equipment and other containerized waste
treated to meet LDR requirements. Adjacent to the double-lined mixed
waste trenches are leachate collection tanks operated in accordance
with the generator provisions of WAC 173-303-200. Examples of waste

1-2
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1 to be placed in the double-lined mixed waste trenches include mixed

2 waste that has been treated to meet LDR requirements (including

3 containerized bulk waste), macro-encapsulated Tong-length contaminated
4 equipment, etc.

5

6 e The 218-W-6 Burial Ground (Figure 1-11) is approximately 16 hectares

7 in size, has not received any waste, and is reserved for future mixed
8 waste disposal.

9

10

11 1.1.1 How Waste is Accepted, Moved, Processed, and Managed

13 The following sections describe the different types of information and

14  knowledge for waste acceptance. The movement, processing, and management of
15 waste at the LLBG is described in Chapter 4.0 of the Hanford Facility

16 Dangerous Waste Permit Application, Low-Level Burial Grounds (DOE/RL-88-20).

18 1.1.1.1 Narrative Process Descriptions. The LLBG currently accepts mixed

19 waste. All mixed waste is disposed in lined mixed waste trenches or other

20 approved alternatives. Waste accepted either can be containerized or bulk

21 solids. Typical onsite generating units include research laboratories, and

22 chemical and nuclear reprocessing units. Waste also is accepted from

23  decommissioning of structures, waste retrieval and cleanup, waste sampling,

24 etc. Typical offsite generators include research laboratories, chemical and
25 nuclear processing plants, test sites, etc. The onsite generating unit,
.26 offsite generator, treatment, storage, and/or disposal unit transferring waste
27 to the LLBG will be hereafter referred to as the ‘'generator'.

29 Mixed waste that meets LDR requirements, as specified in 40 CFR 268 and
30 WAC 173-303-140, is disposed in lined trenches with leachate collection and

31 vremoval systems. The Hanford Facility is required to test certain mixed waste
32 depending on the type of treatment standard to ensure that the waste or

33  treatment residuals are in compliance with applicable LDR. Such testing is

34 performed according to the frequency specified in this WAP.

36 Two types of mixed waste are disposed in the LLBG under exemption allowed
37 by WAC 173-303-806: remote-handled mixed waste and other waste (e.g., defueled
38 reactor compartments; refer to DOE/RL-88-20, Appendix 4D).

40 1.1.1.2 Types of Acceptable Knowledge. When collecting documentation on a

4] waste stream or container, the LLBG operating organization must determine if
42 the information provided by the .generator is acceptable knowledge. Acceptable
43 knowledge requirements could be met using the following types of information:

45 e Mass balance from a controlled process

2? e Material safety data sheet (MSDS) on unused chemical produ;ts
ig e Test data from a surrogate sample

gz e Analytical data on the waste or a waste from a similar process

970521.1506 1-3
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1 s A combination of two or more of the following: ‘
2 - Interview 1nformat1on

3 - Logbooks

4 - Procurement records

5 - Validated analytical data

6 - Radiation dose rate profiles

7 - Procedures and/or methods

8 - Process flow charts

9 - Inventory sheets

10 = Vendor information

11 - Mass balance from an uncontrolled process (e.g., spill cleanup)
12 - Mass balance from a process with variable inputs and outputs

13 (e.g., washing/cleaning methods).

14

15 If the information is sufficient to quantify constituents and/or

16 characteristics as required by the regulations and unit specific acceptance
17 - criteria, the information is acceptable knowledge.

19 1.1.1.3 Description of Waste Profile System. The performance evaluation

20 system (PES) is used to determine initial physical screening frequency of the
21 generator. The PES provides a periodic status of an individual generator's
22 performance for waste received. Also, the PES provides a mechanism for

23 determining corrective actions and physical screening frequency adjustments
24 when a problem has been discovered after waste has arrived at the LLBG.

25

26 1.1.1.3.1 Initial Physical Screening Frequency Determination. The .
27 initial physical screening frequency determination is based on the following

28 general process.

29

30 o The LLBG operating organization reviews the waste profile information
31 to determine if there is any misdesignated or ‘inappropriately

32 segregated waste. Based on this review, the LLBG operating

33 organization identifies any concerns associated with the following:
34 - documented waste management program

35 - waste stream characterization information

36 - potential for inappropriate segregation.

37

38 o Based on the identification of concerns during the review, the LLBG
39 operating organization establishes an initial physical screening

40 frequency for the new waste stream(s).

41

42 1.1.1.3.2 Monthly Performance Evaluation. The monthly performance

43 evaluation is used to trend generator performance on a programmatic basis and
44 s used to adjust the overall physical screening frequency. However, only a
45 portion of the general waste streams could be affected by the monthly

46 performance evaluation if substantial documentation can be provided to

47 demonstrate that one or more general waste streams will not exhibit similar
48 problems.

49

50 Conformance issues are documented during the pre-shipment review and/or

51 verification. These conformance issues are tracked on a conformance report. ‘
52 The conformance report is used to complete the generator evaluation worksheet

970521.1506 1-4
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1 (Figure 1-12). A generator receiving a score of 10 or greater has

2 demonstrated less than satisfactory performance, and must be evaluated for

3 corrective action determination.

4

5 1.1.1.3.3 Conformance Issue Resolution. Conformance issues identified
6 during verification might result in a waste container that does not meet the
7 LLBG waste acceptance criteria. If a possible conformance issue is

8 identified, the following steps are taken to resolve the issue.

9

10 ¢ LLBG operating organization personnel compile all information

11 concerning the possible conformance issue(s).

12

13 * The generator is notified and requested to supply additional

14 information to assist in the resolution of the issue(s). If the

15 generator-supplied information resolves the issue(s), no further

16 _action is required.

17

18 * On resolution of the initial conformance issue, the generator provides
19 a corrective action plan (CAP) that clearly states the reason for the
20 failure and describes the actions to be completed to prevent a-

21 reoccurrence.

22

23 * The LLBG operating organization reviews the CAP and waste stream

24 Justification for adequacy.

25

26 e If a CAP is determined to be inadequate, the generator remains at a
27 physical screening rate set by the LLBG operating organization.

28

29

30 1.1.2 Process for Reducing the Physical Screening Frequency

31

32 After a generator's frequency has been adjusted (e.g., poor performance

33 or following initial frequency) the physical screening frequency can be
34 reduced in accordance with the following criteria:

36 .

52

970521.1506

The physical screening frequency is stepped down in a minimum of two
steps based on the ability of the generator to quickly implement their
CAP or demonstrate their ability to appropriately manage waste (as
applicable)

The reduction is determined during the monthly evaluation process;

however, the following minimum criteria must be met before the

reduction of the frequency:

- Five containers from the streams in question must pass verification

- The LLBG operating organization believes that there is adequate
evidence that the CAP or new generator's waste management program
has been implemented and is effective.

NOTE: The LLBG operating organization could perform a generator visit
to obtain documentation that the CAP has been fully implemented.
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1 If the frequency was adjusted based on conformance issues, the CAP must .
2 be fully implemented before the generator is allowed to return to the minimum
3 physical screening frequency.

4 .

5

6. 1.1.3 Process Flow Diagram

7

8 Refer to Figure 1-13 for LLBG waste analysis plan flowchart.

9 ; :
10
11 1.1.4 oOperating Conditions and Process Constraints
12
13 The following sections discuss the operating conditions and process
14 constraints for the LLBG.
15

16 1.1.4.1 Operating Conditions. For information determined to be 'acceptable
17 knowledge', the LLBG operating organization must determine if the information
18 is adequate for management of the waste at the LLBG. Adequate acceptable

19 knowledge is based on (1) general waste knowledge requirements, (2) LDR waste
20 knowledge requirements, and (3) waste knowledge exceptions.

22 1.1.4,1.1 General Waste Knowledge Requirements. At a minimum, the

23 generator must supply enough information for the waste to be managed at the

24 LLBG. The minimum level of acceptable knowledge consists of designation data

25 where the toxic constituents causing a waste number to be assigned are

26 quantified and data are provided to address any operational parameters .
27 necessary for proper management of the waste in the LLBG.

29 1.1.4.1.2 Land Disposal Restriction Information Requirements. Waste can
30 be placed in the LLBG only if the waste meets all applicable treatment

31 standards. The LLBG operating record contains all information required to

32 document that the appropriate treatment standards have been met. For waste

33 that does not meet all applicable treatment standards, the waste is

34 transferred to another TSD unit for proper disposition.

36 For the purposes of this WAP, only one representative sample is required
37 to demonstrate compliance with a concentration-based treatment standard and
38 the corroborative testing for the sample could be accomplished in the

39 foliowing manner.

40 :

41 e Generators could use onsite laboratories or offsite contract

42 Taboratories and must certify that the waste meets LDR requirements.
43 . The LLBG operating organization will use these analytical data to meet
44 the requirements found in 40 CFR 268.7 and WAC 173-303-140(4).

45 :

46 s Generators could use an independent laboratory (independent meaning

47 not part of the generator's management structure; contract

48 laboratories are acceptable), or send a sample to the Hanford Site for
49 laboratory testing. The generator must certify the waste meets LDR

50 requirements.

: | °
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1.1.4.1.3 Waste Knowledge Exceptions. The following waste knowledge

exceptions have been developed to .account for those instances when the
generator cannot meet the general waste knowledge and LDR waste knowledge
requirements of this WAP.

Hazardous debris, as defined in WAC 173-303-040, that is managed in
accordance with 40 CFR 268.45 (Debris Rule) is not required to be
sampled. Management of debris in this manner does not depend on the
quantification of constituents to meet federal and state-only LDR
regulations. Hazardous debris meeting treatment standards in
accordance with 40 CFR 268.45 also meets any state-only LDR in

WAC 173-303-140(4). .

Waste that is retrieved from the LLBG could be transferred to an
onsite TSD storage unit with only the necessary information to
properly manage the waste at the unit.

Other exceptions should be brought to the attention of the LLBG operating

19 organization for appropriate disposition.

21 1.1.4.2 Process Constraints. The process constraints for the LLBG consist of
22 the following: :

30 1.2

Defining whether there is acceptable knowledge

Acceptable knowledge is adequate for disposal

Waste meets LLBG safety criteria [e.q., as low as reasonably
achievable (ALARA) concerns, etc.].

IDENTIFICATION AND CLASSIFICATION OF WASTE

Mixed waste is acceptable for disposal in the LLBG except for the

33 following waste types.

970521.1506

Waste is not accepted for disposal when the waste contains
free-standing liquid unless all free-standing liquid:

- Has been removed by decanting, or other methods

- Has been mixed with sorbent or stabilized (solidified) so that
free-standing 1iquid is no longer observed

- Has been otherwise eliminated

- Container is very small, such as an ampule

- Container is a labpack and is disposed in accordance with
WAC 173-303-161 or 40 CFR 264.316

- Is less than 1 percent of the volume of the waste or if the sorbent
to potential liquid waste ratio is greater than 2 to 1.

Free liquid is determined by SW-846, Method 9095 (Paint Filter Liquids
Test) [WAC 173-303-140(4)(b) and 40 CFR 264.314(d)] only for waste
that has the potential for free liquid formation.
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1 ¢ Gaseous waste is not accepted for disposal if the waste is packaged at .
2 a pressure in excess of 1.5 atmospheres at 20°C.

3

4 ¢ Pyrophoric waste is not accepted for disposal. Waste containing less
5 than 1 weight percent pyrophoric material partially or completely

6 dispersed in each package is not considered pyrophoric for the

7 purposes of this requirement.

8

9 o Solid acid waste is not accepted for disposal (WAC 173-303-140(4)(c)).
10

11 o Untreated mixed waste with greater than 10 percent dangerous

12 organic/carbonaceous constituents is not accepted for disposal

13 [WAC 173-303-140(4)(d)]. Paper, sawdust, wood, and other similar

14 carbon-to-carbon bonded debris matrix items are not considered

15 organic/carbonaceous constituents.

16 .

17 e Waste not meeting the applicable treatment standards is not accepted
18 for disposal [40 CFR 268 and WAC 173-303-140(4)].

19

20 Untreated extremely hazardous waste is not accepted for disposal.

21 Extremely hazardous waste that has been treated could be disposed in

22 accordance with the Revised Code of Washington (RCW) 70.105.050(2). Mixed

23 waste with constituents that could result in loss of liner integrity is not

24 accepted in the LLBG. Table 1-1 provides a list of chemicals that have been

25 shown to be incompatible with the liner (DOE/RL-88-20). Mixed waste with

26 chemical constituents other than heavy metals, heavy metal salts, or those ‘
27 listed in Table 1-1 are evaluated on a case-by-case basis.

28

29

30 1.2.1 Dangerous Waste Numbers, Quantities, and Design Capacity

31 .

32 The Part A, Form 3, permit application for the LLBG identifies dangerous

33 waste numbers, quantities, and the design capacity and is located in
34 Chapter 1.0 of the LLBG dangerous waste permit application documentation
35 (DOE/RL-88-20). :

37 For waste that cannot be managed in accordance with the requirements set
38 forth in this WAP, an alternative waste management plan (AWMP) could be

39 submitted to the Washington State Department of Ecology (Ecology) for review.
40 Because many activities associated with or necessary to support waste :
41 management projects readily would not be predictable, some flexibility in

42 timeframes for submitting, reviewing, and completing waste management plans

43 would be necessary. In general, the following schedules could be observed.

45 e Submit the AWMP to the Ecology Project Manager at least 120 days

46 before the project is expected to begin. The cover letter must state
47 that "no reply within 45 days constitutes approval®.

48 '

49 o Ecology reviews and provides comments (if any) within 45 days after
50 receiving the AWMP.

970521.1506 1-8
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e If comments are received, comments will be resolved through project
manager meetings or other workshops as agreed to by the
U.S. Department of Energy, Richland Operations Office (DOE-RL) and
Ecology. When the plan is resubmitted .on resolution of Ecology's
comments, the same review timeframes are applicable.

e If no comments are received from Ecology within 45 days after the AWMP
is submitted, the plan is denoted as being approved.

OO~ U4 WM~

10 These timeframes cou1d be adjusted by mutual agreement to account for
11 project-specific needs and priorities. The AWMP is reviewed to ensure the
12 following.

13

14 o The project does not endanger human health and the environment.
15

16 ¢ The course of action chosen is well justified.

17

18 On gaining written or automatic approval, the DOE-RL proceeds as

19 described "in the AWMP. Should the plan require revision due to unforseen
20 circumstances, the DOE-RL will resubmit the plan before continuing. On

21 conclusion of the project, the DOE-RL will supply Ecology with a report

22 outlining the activities performed and the results of these activities.

23 A determination also will be made if the WAP requires revision. Under most
24 circumstances, it is expected that the AWMP will not result in the need to
25 amend the WAP.

26

27

28 1.2.2 Unit-Specific Information

29

30 For a detailed description on processes, operations, and physical

31 dimensions, refer.to Chapter 4.0 of the Hanford Facility dangerous waste
32 permit application LLBG documentation (DOE/RL-88-20).

970521.1506 1-9
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Figure 1-4. 218-E-12B Burial Ground.
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Figure 1-7. 218-W-4B Burial Ground.
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Figure 1-8. 218-W-4C Burial Ground.
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OPERATIONS LAYER
CEOCONPOSITE DRAINAGE LAYER

PRRARY HOPE TYPE |
/ceacmsm: ORANACE LAYER
L2 SECONDARY HOPE TYPC |

SECONOARY COMPACTED AOMX

—— PRIMARY COMPACYED ADMIX

q \ccmmu: e o
txcmnw ORANACE CRAVEL
4 CLOTEXTAE TYPL 8
\ CEONET
SECONDARY HOPE TYPE ¥
e SCCONDARY COMPACTED AOMX

BASE LINER DETAIL

3-3-34 9:44 \CAO\9INIZI\42088

0 Figure 1-10. Typical Resource Conservation and Recovery Act-Compliant
Liner System.
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Figure 1-11. 218-W-6 Burial Ground.
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Generator :
Month Year
Generator: Range Score -include justification
Designation Conformance Issue(s)
regulatory violation 7-10
mismanagement of waste 4-6
no mismanagement of waste 1-3
Characterization Conformance Issue(s)
safety issue 7-10
mismanagement of waste 4-6
10 mismanagement of waste 13
Paperwork Inconsistencies
LDR form 1-3
shipping papers or waste tracking forms 1-3
profile discrepancies 1-3
incomplete shipment/transfer information 1-3
Screening Conformance Issue(s)
regulatory violation and/or a safety issue 7-10
mismanagement of waste 4-6
1o mismanagement of waste 13
Receipt Conformance Issue(s) )
regulatory violation and/or a safety issue 7-10
mismanagement of waste 4-6
10 mismanagement of waste 1-3

Number of containers received:

Number of containers screened (including date of activity):

Additional Comments:

SCORE:

Initial Evaluation completed by:

" Note - a score of 10 or more requires input from the performance evaluation system team.

Figure 1-12. Example Generator Evaluation Worksheet.
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1 Table 1-1. Incompatible Chemicals.

2

3

4

5 Amyl chloride Diethyl benzene Nitrobenzene

6 Aqua regia Diethyl ether Perchlorobenzene

7 Bromic acid Elemental bromine Propylene dichloride
8 Bromobenzene Elemental chlorine Sulfur trioxide

9 Bromoform : Elemental fluorine Sulfuric acid (fuming)
16 Calcium bisulfite Ethyl chloride Thionyl chloride

11 Calcium sulfide Ethylene trichloride Vinylidene chloride.
12

13

14

970521.1506 T1-1
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2.0 DESCRIPTION OF CONFIRMATION PROCESS

This section covers the confirmation process and includes the appropriate
pre-shipment review and/or verification steps and/or parameters. Confirmation
process requirements appear twice in WAC 173-303-300 and apply to two
different scenarios [refer to process flowchart (Section 1.0, Figure 1-13) for
confirmation process].

Scenario 1: The process that an owner or operator uses to confirm
knowledge supplied by the generator is acceptable knowledge to ensure
that the waste is managed properly. [WAC 173-303-300(1)].

Scenario 2: The process that the LLBG operating organization uses to
determine, by analysis if necessary, that each offsite waste received at
the LLBG matches the identity of the waste specified on the accompanying
manifest or shipping paper. [WAC 173-303-300(3)].

2.1 PRE-SHIPMENT REVIEW

Pre-shipment review takes place before waste can be scheduled for
transfer or shipment to the LLBG. The review focuses on whether the waste
stream is defined accurately and the LDR status determined correctly. Only
waste determined to be acceptable for disposal is scheduled. This
determination is based on the information that the generator provides. The
following sections discuss the pre-shipment review process.

2.1.1 Pre-Shipment Review Process

The pre-shipment review ensures the waste has been characterized and the
data provided qualify as 'acceptable knowledge' (Section 1.1.4.1). The
information obtained from the generator during the pre-shipment review, at a
minimum, includes all information detailed in-Section 1.1.4.2.

Waste could be characterized on a waste stream basis. Individual
container data must be compared to the waste profile data to ensure the
information is accurate. Every transfer or shipment must be reviewed to
ensure the waste meets the acceptance criteria for the LLBG. The repeat and
review frequency for generators to review profile information will be yearly
or as the waste generation process changes.

For each waste transfer or shipment that is a candidate for disposal, the
generator provides (1) all pertinent chemical, radiological, and physical data
requested on the waste tracking form/shipping paper; (2) other supporting
documentation such as MSDS, analytical data, etc.; (3) a description of the
waste contents on the container inventory record; and (4) LDR
notification/certification information or equivalent documentation (e.g.,
national capacity variance, contained-in determination variance, etc.,) as
applicable. The pertinent information is entered into a solid waste
information tracking system (SWITS).

970521.1506 2-1
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Based on waste identification information provided, the waste designation
is reviewed to ensure consistency with waste designations per WAC 173-303- 070,
as well as for technical accuracy to ensure the waste meets the waste
acceptance criteria. If the transfer or shipment information is found to be
acceptable, a final operations review is completed and the transfer or
shipment is scheduled. For bulk waste, every truck load is inspected
visually; any waste showing visible variations in color, texture, or wetness
is subject to sampling per this WAP.

. Where potential nonconformances exist in the information provided, waste
characteristics do not match the waste certification summary, or additional
constituents are expected to be present that do not appear on the
documentation, the generator is contacted by the LLBG operating organization
or an approved designated organization for resolution.

2.1.2 HMethodology to Ensure Compliance with Land Disposal
Restrictions Requirements

Only mixed waste that meets the treatment standards of 40 CFR 268 and
WAC 173-303-140 is considered for disposal. Because waste treatment to meet
LDR criteria does not occur at the LLBG, all generators are subject to LDR or
any LDR-related variances and are required to submit all the notifications and
certifications described in 40 CFR 268.7. The following are general
requirements for notifications and supporting documentation.

_ ¢ The waste is subject to LDR and the generator has treated the waste.

- The generator supplies the appropriate LDR certification information
(40 CFR 268 and WAC 173-303-140).

s The waste is subject to LDR and the generator has determined that the
waste naturally meets the LDR treatment standard for disposal.

- The generator develops the certification based on process knowledge,
analytical data, and supplies the appropriate LDR certification
information necessary to demonstrate compliance with the LDR
treatment standards of 40 CFR 268 and WAC 173-303-140.

¢ The waste 1s subject to an exemption from a prohibition on 1andf111
disposal.

- The generator submits a notice stating the waste is not prohibited
from land disposal as required by 40 CFR 268.7(a)(3) and
WAC 173-303-140(6).

A representative sample of the waste could be required to be submitted
for analysis to ensure that contamination-based LDR requirements are met. The
frequency of corroborative testing for the purpose of confirming compliance
with LDR standards (concentration based and underlying hazardous constituents)
is (1) a minimum of one test for the case where the variability of the waste
constituents of concern(s) is determined and (2) a minimum of three tests for

1506 2-2



HNF-SD-EN-WAP-002, Rev. 2

the case where the variability of the waste constituents of concern(s) is not
determined. In both cases, if the test results are less than the standard or
underlying hazardous constituent threshold or if above the threshold but not
statistically different than the data on which the certification of LDR
comp&iance was made, the waste is corroborated as being compliant with LDR
standavrds.

OO0~ WP

2.2 WASTE VERIFICATION

11 Verification consists of container receipt inspection, physical

12 screening, and chemical screening as required by the criteria set forth in

13 this WAP. MWaste verification consists of testing key physical and chemical

14 properties. Waste verification parameters are selected based on the following
15  criteria:

16

17 o The need to identify restricted waste

18

19 ¢ Parameters important to the proper management of waste at the LLBG
20

21 e Parameters that can be used to corroborate that waste received matches
22 the identity of waste specified on accompanying transfer or shipping
23 papers

24

25 o The need to protect human health and the environment.

26 .

27 Incoming waste verification is accomplished by reviewing applicable

28 documentation and waste tracking forms or shipping papers against the waste.
29 The physical/chemical screening frequencies are applied for verification

30 purposes only. A waste stream is defined as having similar physical and

31 chemical characteristics and dangerous waste numbers and the same LDR

32 treatment requirements and waste management requirements.

33 :

34 For containers disposed in the Tined trenches, the following verification
35 rates apply:

36

37 o Offsite--the minimum physical verification rate is 10 percent of each
38 waste stream applied per generator, per shipment

39 '

40 o Onsite--for verification purposes only, waste streams generated by

41 each Hanford Site contractor and each of their subcontractors is

42 verified at 5 percent per year.

43

44 Verification is performed using a combination of container receipt

45 dinspection, physical screening, and/or chemical screening. Verification is

46 performed at an approved location [e.g., Central Waste Complex (CWC), Waste

47 Receiving and Processing 1 (WRAP 1), etc.] as determined by the LLBG operating
48 organization.

970521.1506 2-3
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A bulk waste stream could be verified by screening the allowable rate of
the total number of loads throughout the waste stream*.

2.2.1 Container Receipt Inspection

The container receipt inspection is a mandatory element of the
confirmation process. Therefore, 100 percent of the containers/shipments are
inspected for damage and to ensure the waste containers shipped are those
denoted in the documentation. This activity is a mechanism for identifying
containers that have not been subject to a pre-shipment review, identifying
any paperwork issues, or identifying damaged containers before rece1pt of the
container.

2.2.2 Physical Screening Process Guidance

Physical screening is considered an additional verification element.
This section provides guidance on the methods and frequency concerning the use
of physical screening as a verification activity.

Waste received before the establishment of a verification program must be
verified when initially transferred to the LLBG. However, waste stored in the
CWC, WRAP 1, etc., that has been processed through a physical screening
program does not require additional physical screening [e.g., transuranic
(TRU) certification program, current waste specification program, and backlog
confirmation program, 183-H Solar Evaporation Basins sampling program].

2.2.2.1 Physical Screening Methods. Each of the following physical screening
methods identified complies with the requirement to verify a waste and are
listed in order of preference. The verifier must document the reasoning
behind the method chosen when using a method other than #1 or #2.

Visual inspection (opening the container)
Nondestructive examination [real-time radiography (RTR)]
Nondestructive assay

Dose rate profile.

W e

2.2.2.2 Phys1ca1 Screening Frequency. The minimum physical screening
frequency is in accordance with Section 2.2. The LLBG operating organization
adjusts the physical screening frequency for generators based on objective
performance criteria (refer to Section 1.1.2).

Containers that comprise the verification sample set are chosen using the
following bias sampling methodology:

e Choose any and all containers for which concerns were 1dent1f1ed
during pre-shipment review

* Note: A bulk waste stream is defined as large volumes of waste from a
single generating event (e.g., soil remediation from a single location).

970521.1506 2-4
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¢ Choose containers from separate locations and containing waste from
different waste specification records (WSRds) to ensure that the
verification program accurately tests for variability within programs
and waste types

e If one and two are not applicable, randomly choose containers from the
'General Waste Stream'* as required to meet the applicable physical
screening frequency.

WO WD

10 If one container out of a verification sample set fails, another sample
11 set or 3 additional containers (whichever is larger) must be chosen for

12 physical screening (i.e., if the initial verification sample set equals three
13 containers and one fails, then three more containers must be chosen). If two
14 containers fail, the entire shipment fails.

16 If RTR is used to meet the physical screening requirements, 5 percent per
17 year of the containers that have been nondestructively examined must be opened
18 to ensure the equipment is functioning appropriately. Containers opened for
19 other reasons, such as chemical screening or to investigate inconsistencies,
20 could be used to meet this requirement. This requirement is based on the

21 total number of containers reviewed not on a shipment or general waste stream
22 basis. The generator is required, at a minimum, to meet this requirement over
23 a 3 month average with a minimum of one container being opened every month the
24 RTR is used for physical screening.

.26 2.2.2.3 Physical Screening Exceptions. There are cases in which physical
27 screening is not required. Therefore, the following exceptions have been
28 developed to account for these instances.

29

30 e Shielded, classified, and remote-handled mixed waste is not required
31 to be physically screened; however, the generator must perform a more
32 rigorous documentation review and obtain the vaw data used 1o

33 : characterize the waste. Ecology will be notified and have the

34 opportunity to review information on this waste type before shipment.
35 For classified waste, it is necessary to have an appropriate DOE

36 security clearance and a need-to-know the information as defined by
37 the classifying organization or agency.

38

39 ¢ Mixed waste that cannot be physically screened at the LLBG or

40 associated verification facility by acceptable physical screening

41 methods must be physically screened at the generator location (e.g.,
42 Targe components, containers that cannot be opened, greater than

43 20 millirem per hour at 30 centimeters, contain greater than

44 10 nanocuries per gram of transuranic radionuclides, or will not fit
45 into the nondestructive examination unit). Physical screening at the
46 generator location consists of observing the packaging of the waste.
47 * Note: 'General Waste Stream' is defined as a waste from a single

48 generator in the same waste management group.

970523.0925 2-5
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1 If no location can be found to perform the physical screening, no .
2 screening is required.

3

4 e Mixed waste that is packaged by an independent authorized agent for

5 the LLBG operating organization is considered to have met the physical
6 screening requirements denoted in this WAP.

7

8 o A bulk mixed waste stream could be verified by an applicable screening
9 frequency identified in Section 2.2.

10

11 :

12 2.2.3 Chemical Screening Process Methods

13

14 Chemical screening is considered an additional verification element.

15 This section provides guidance on the methods and frequency concerning the use
16 of ‘chemical screening as a verification activity.

18 The LLBG operating organization must describe the appropriate parameters
19 for the waste accepted into the LLBG. At a minimum, at Teast three of the

20 following methods must be used to complete the chemical screening process for
21 mixed waste subject to physical screening. However, if only three methods are
22 used, the generator must document the reasoning used to determine the chemical
23 screening methods chosen (at a minimum, pH will be one of the three methods

24 chosen):

25 .
26 e pH ‘ll'
27

28 e HH (Chlor-n-oil/water/soil)

29

30 e Ignitability and/or headspace test1ng (e.g., lower explosive limit,
31 portable gas chromatograph, flame ionization detector, photo1on1zat1on
32 detector, high-voltage adapter. Instrument must be appropriate for
33 conditions)

34

35 e Peroxide

36

37 e Oxidizer

38

39 * Sulfide

40 -

41 e (yanide

42

43 e Paint Filter

44

45 e Water Reactivity.

46

47 2.2.3.1 Chemical Screening Frequency. At a minimum, 10 percent of the mixed
48 waste verified by physical. screening (Section 2.2.2.2) must be screened

49 chemically. Chemical screening is not required to use SW-846 methodology.

50 Although grab samples are acceptable, the LLBG operating organization must

51 obtain a representative sample. .

9706041345 2-6



HNF-SD-EN-WAP-002, Rev. 2

1 Laboratory hood waste packaged in accordance with 40 CFR 264.316/

2 40 CFR 265.316, and WAC 173-303-161-must be screened chemically. Inner

3 containers are segregated by physical appearance. At least one container from
4 each group (or three containers if all similar) will be screened chemically.
5 Solids require no chemical screening.

6 .

7 2.2.3.2 Chemical Screening Exceptions. There are cases in which chemical
8 screening is not required. Therefore, the following exceptions have been

9 developed to account for these instances:

10

11 e Waste that is exempted from the physical screening requirements-

12 (Section 2.2.2.3) is exempted from chemical screening

13

14 » Commercial chemical products (mixed waste) in the original product
15 container(s) (i.e., off-specification, outdated, or unused products)
16

17 ¢ Chemical containing equipment (mixed waste) removed from service,
18 ] (i.e., ballasts, batteries, etc.)

19

20 * Hazardous debris (mixed waste) as defined in WAC 173-303-040

21

22 ¢ Mixed waste containing asbestos

23

24 « Mixed waste, environmental media, and/or debris from the cleanup of
25 spills or release of single substance or commercial product or

26 otherwise known material (i.e., material for which an MSDS can be
27 provided) )

28 ’

29 * Confirmed noninfectious mixed waste (i.e., xylene, acetone, ethyl
30 alcohol, isopropyl alcohol) generated from laboratory tissue

31 preparation, slide staining, or fixing processes

32

33 e Containers with an external dose rate of >20 millirem per hour at
34 30 centimeter and/or contain >10 nanocuries per gram of transuranic
35 radionuclides

36

37 e Other special-case situations handled on a case-by-case basis.

970521.1506 2-7
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3.0 SELECTING WASTE ANALYSIS PARAMETERS

The following discusses selecting waste analysis parameters, associated
rationale, and methods for these analyses. The analytical screening
parameters that could be used for waste received at the LLBG are as follows.

e Physical description--used to determine the general characteristics of

the waste. This facilitates subjective comparison of the sampled
waste with previous waste descriptions or samples. Also, a physical
description is used to verify the observational presence or absence of
free liquids.

Methods--samples are inspected and the physical appearance of the
waste is recorded. RTR and/or visual examination is used.

Radioactivity screen--used to quantify radionuclides for verification
of transuranic radionuclide content, nontransuranic radionuclide
content, and the waste classification (i.e., low-level waste or
transuranic).

Methods--a sample of the waste is passed by a geiger counter, survey
meter, or a waste container is assayed using passive-active neutron or
segmented gamma scanning techniques.

Ignitability and/or headspace volatile organic compound analysis--
performed to determine the ignitability and the presence or absence of
solvents or other volatile organic compounds in waste. The headspace
volatile organic compound analysis is one of the few methods available
to evaluate the presence of volatile organic compounds that could be
associated with heterogeneous materials.

Methods--for headspace volatile organic compounds, a sample of the
headspace gases ‘in a container is analyzed by one or more of the
following: Fourier transform infrared spectroscopy, gas
chromatography/mass spectroscopy, HNU, organic vapor analyzer, and
colorimetric tubes. )

Paint filter liquids test--used to verify the presence or absence of
free 1iquid in solid or semisolid material to be landfilled.

Method--to a standard paint filter, 100 centimeters or 100 grams of
waste are added and allowed to settle for 5 minutes. Any liquid
passing through the filter signifies failure of the test (SW-846
Method 9095).

pH screen--used to identify the pH and corrosive nature of an aqueous
or solid waste, to aid in establishing compatibility strategies, and
to indicate if the waste is acceptable for disposal in the LLBG.

Methods--full range pH paper is used for the initial screening. If
the initial screen indicates a pH below 4 or above 10, a pH meter is

3-1
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used. Procedures for preparing and extracting the solution and liquid
are described in the test procedures of WAC 173-303-110(3)(a).

Oxidizer potential screen--used to determine the f{re—producing
potential of the waste. This test can be applied to waste Tiquids,
solids, and semisolids.

Methods--all waste forms are tested using oxidizer tests.

Water reactivity screen--used to determine if the waste has the
potential to react vigorously with water to form gases or other

. reaction products.

Method--for liquid waste, water is added to the waste. The solution
is observed for evidence or fuming, bubbling, or spattering. These
reactions are considered to be positive evidence that the waste is
water reactive.

Cyanide screen--used to indicate whether the waste produces hydrogen
cyanide upon acidification below pH 2.

Method--to a test tube or beaker containing approximately

5 milliliters of sample, an equal amount of freshly prepared ferrous
ammonium citrate is added. 3 Normal hydrochioric acid is used to
reduce the pH of the solution to about 2.0. A deep blue color
indicates the presence of cyanide. The test can detect free cyanide
and complex cyanides in concentrations above 200 parts per million.

Sulfide screen--used to indicate if the waste produces hydrogen
sulfide upon acidification below pH 2.

Methods--sample is added to beaker or test tube and enough 3 Normal
hydroch]orlc acid is added to bring the pH down to 2.0. A sulfide
test strip is placed in the solution. If the paper turns brown or
silvery black, the presence of sulfides in the sample is indicated.
If there is no color change, the total sulfides are reported as
nondetectable.

HH screen--used to indicate whether polychlorinated biphenyls (PCBs)
are present in oil-bearing waste and to determine if the waste needs
to be managed in accordance with the regu]at1ons prescribed in the
Toxic Substance Control Act of 1976.

Method--the tests to be conducted include the HAZCAT* beilstein test,
and/or the appropriate organic chlorine test.

47

* HAZCAT is a registered trademark of Haztech Systems Incorporated,

48 San Francisco, Ca11forn1a

970521.1506
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4.0 SELECTING SAMPLING PROCEDURES

Specific sampling processes depend on both the nature of the material and
the type of packaging. This section describes the sampling methodology.

4.1 SAMPLING STRATEGIES

Chemical screening is done in accordance with Table 4-1. Refer to
Section 2.0 for discussion on sampling limitations, criteria for frequency,
numbers and types of samples, and exceptions of waste categories and/or waste
streams that cannot be sampled. Chemical screening might be performed in the
'cr'enﬁzh(,1 at the generator, or at another location approved for the waste to be
sampled. i

4.2 SELECTING SAMPLING EQUIPMENT
Sampling equipment selection is detailed in Table 4-1. Sampling
equipment needed to sample waste is maintained and decontam1nated by the LLBG
operating organization.
4.3 SAMPLE PRESERVATION
Chemical screening methods referenced or described in Section 3.0 do not
require any preservation methods.
4.4 ESTABLISHING QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES FOR SAMPLING
The following quality assurance/quality control (QA/QC) e1ements>are used
by LLBG operating organization, before transferring or shipping waste to the
LLBG, to ensure sampling activities result in acceptable laboratory data:
e Using representative sampling methods as defined by
WAC 173-303-110(2), 40 CFR 261 Appendix I, and/or SW-846 Chapter 9,
whenever possible
¢ Using appropriate sample containers and equipmeht
* Numbering samples properly
+ Using a standard labeling procedure
e Using field QA/QC samples
-1 9n 20 to Taboratory

- 1 dupticate per event
- 1 in 20 blank.

970521.1506 4-1
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* Expiration date not expired

® Equipment calibration current.

W N
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Table 4-1. Low-Level Burial Ground Chemical Screening Sampling Results.
Reference in SW-846 (EPA 1986)
Waste type Waste type Equipment
Liguids Free-flowing Tiquids and COLIWASA, SW-846, Chapter 9, glass thief or
q slurries pipet -
Solidified liquids Sludges Trier, SW-846, Chapter 9, scoops and shovels
Sludges Sludges Trier, SW-846, Chapter 9, scoops and shovels
Soils giggu?gspacked powders and Auger, SW-846, Chapter 9, scoops and shovels
Absorbents Large-grained solids 5ﬁ2321:rier, SW-846, Chapter 9, scoops and
Wet absorbents Moist powders or granules Trier, SW-846, Chapter 9, scoops and shovels
Moist powders or granuies Trier, SW-846, Chapter 9, scoops and shovels
Dry powders or granules Thief, SW-846, Chapter 9, scoops and shovels
Process solids and salts gigﬁu$zspacked powders and Auger, SW-846, Chapter 9, scoops and shovels
Large-grained solids t;ggg]zrier, SW-846, Chapter 9, scoops and
Moist powders or granules Trier, SW-846, Chapter 9, scoops and shovels
Ton exchange resins Dry powders or granules Thief, SW-846, Chapter 9, scoops and shovels
giggu?zspacked powders and Auger, SW-846, Chapter 9, scoops and shovels
COLIWASA = composite liquid waste sampler.
NA = not applicable.

Z A9y ‘200-dYM-NI-0S-4NH
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5.0 SELECTING A LABORATORY, LABORATORY TESTING, AND ANALYTICAL METHODS

The following sections discuss selecting a laboratory for analyzing
samples for QA/QC elements.

5.1 SELECTING A LABORATORY

The following Taboratory QA/QC requirements apply to laboratory analyses
of generator waste.

o The daily quality of analytical data generated in the contracted
analytical laboratories is controlled by the implementation of an
analytical laboratory QA plan.

o Before commencement of the contract for analytical work, the
Taboratory submits their QA plan for approval. At a minimum, the plan
documents the following:

Sample custody and management practices

Sample preparation and analytical procedures

Instrument maintenance and calibration procedures

Internal QA/QC measures, including the use of method blanks
Sample preservatives used

Analyses requested.

When required, replicate testing usually is accomplished by analyzing two
samples, one by the generator and another by the LLBG operating organization.

5.2 SELECTING TESTING AND ANALYTICAL METHODS

The generator describes and identifies the analytical methods to be used
to analyze for the physical and chemical screening parameters identified in
Section 3.0 for the mixed waste categories. If more than one testing and/or
analytical method is used for a given physical and chemical screening
parameter, the LLBG operating organization identifies all methods and
applicatijons.

The generator identifies the type of testing and analytical method to be
used at the laboratory (e.g., for metals analysis state which type of
determination procedure will be used such as 1nduct1ve1y coupled plasma metals
by atomic absorption).

The generator identifies the decision Tevel necessary for each analytical
parameter. If the decision level is found in a regulation, the generator
references the regulation. Section 3.0 identifies the applicable decision
levels, operational parameter(s), and analytical methods necessary to ensure
that the waste is within the LLBG acceptance criteria.
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6.0 SELECTING WASTE RE-EVALUATION FREQUENCIES

1

2

3

4 This section is not applicable to the LLBG for waste that is placed in a
5 disposal configuration. Newly generated waste is re-evaluated annually as

6 necessary to ensure the waste stream has not changed.
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7.0 SPECIAL PROCEDURAL REQUIREMENTS

This section discusses any special process requirements for receiving
mixed waste at the LLBG.

7.1 PROCEDURES FOR RECEIVING WASTE GENERATED ONSITE

WOONODWN —

10 Mixed waste received from onsite generators is detailed in Sections 2.2
11 and 3.0 and a flowchart is provided (Figure 1-13).

14 7.2 PROCEDURES FOR RECEIVING WASTE GENERATED OFFSITE

16 Mixed waste received from offsite is handled in the same manner as mixed
17 waste received from onsite, with the exception of defueled reactor

18 compartments disposed in trench 94 of the 218-E-12B Bur1a1 Ground, which are
19 transported directly from the generator to trench 94.

22 7.3 PROCEDURES FOR IGNITABLE, REACTIVE, AND INCOMPATIBLE WASTE

© 24 The LLBG does not accept ignitab]e, reactive, or incompatible waste
25 (refer to Section 1.2). The following is how the LLBG operat1ng organization
26 ensures that ignitable, reactive, or incompatible waste is not accepted at the
27 LLBG.

28

29 e Pre-shipment review and chemical screening ensures ignitable and

30 reactive waste are not accepted.

31

32 e Pre-shipment review alone ensures waste incompatible with the Tiner in
33 the 1ined trenches are not accepted.

34

35

36 7.4 PROVISIONS FOR COMPLYING WITH FEDERAL AND STATE LAND DISPOSAL

37 RESTRICTION REQUIREMENTS

38

39 Sections 1.1.4.1.2 and 2.1.2 describe compliance with federal and state

40 LDR requirements.
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8.0 RECORDKEEPING

in Chapter 12.0, Table 12-1, of the General Information Portion

1
2
3
4 Recordkeeping requirements that are applicable to this WAP are described
5
6 (DOE/RL-91-28).
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1

2

3

4

5 Transmitted from DOE-RL to Ecology.

6

7 Reference: Transmittal of the Hanford Facility Low-Level Burial Grounds

8 Construction Quality Assurance Report and W-025 As-Built Drawings
9
10 Document Number: WHC-SD-W025~RPT-002, Revision 0.
11

12 Correspondence Number: 95-PCA~238, March 28, 1995.

13

14 Document Number: WHC-SD-W025-RPT-001, Revision 0.

15

16 Correspondence Number: 95-SWT-568, September 19, 1995.
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Transmitted from DOE-RL to Ecology.

Reference:  Low-Level Burial Grounds Dangerous wéste Permit Application
Supplement 2: Design Documentation for Mixed Waste Nondragoff
Land Disposal Facility (DOE/RL-88-20, Supplement 2, Revision 0).

Definiti\)e Design Report, WHC-SD-W025-FDR-001, Revision 0.
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‘Correspondence Number: 90-PPB-186, September 20, 1990.
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Reference: Revision to Response Action Plan.

Document Number: WHC-SD-W025-AP-001, Revision 1.
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1.0 INTRODUCTION

This request for exemption applies only to the decommissioned, defueled
reactor compartments disposed in trench 94 of the 218-E-12B Burial Ground
(Figure 1-1: refer to regulated mixed waste area). This exemption request*
does not apply to any other waste at the 218-E-12B Burial Ground or to any
other burial ground on the Hanford Facility, and is limited to regulatory
requirements addressing liner/leachate collection systems.

Decommissioned, defueled reactor compartments contain radioactivity
caused by exposure of structural components to neutrons during normal
operation of the ships and submarines. In addition to radioactivity, the
reactor compartments disposed in trench 94 contain lead used as shielding and
polychlorinated biphenyls (PCBs). The lead used as shielding is regulated as
a state-only dangerous waste in accordance with WAC 173-303. The PCBs are
regulated in accordance with TSCA.

In May of 1984, the Navy issued an environmental impact statement (EIS)
that evaluated alternatives for disposal of reactor compartments from
submarines preceding the LOS ANGELES (SSN 688) class (USN 1984). Land
disposal was the alternative selected. Shipment of reactor compartments from
pre-LOS ANGELES submarines to trench 94 of the 218-E-12B Burial Ground began
in April of 1986 (referred to hereafter as reactor compartments being disposed
of under the current program).

In 1996, the Navy issued an EIS that considered the disposal of reactor
plants from cruisers, and from LOS ANGELES and OHIO Class submarines
(USN 1996) (hereafter referred to as reactor compartments considered for
disposal under the 1996 EIS). The record of decision for this EIS selected
disposal by land burial of the entire reactor compartment at the LLBG. Land
disposal of these reactor compartments may require additional capacity beyond
the existing size of trench 94. It might be necessary to expand trench 94 to
accommodate the additional reactor compartments.

The DOE-RL's objectives in preparing and submitting this exemption
request is as follows.

1. Request an exemption from dangerous waste 1andfill liner and leachate
collection and removal system (hereinafter referred to as
liner/leachate collection system) requirements for trench 94 of the
218-E-12B Burial Ground.

Revision 0 of the LLBG Part B dangerous waste permit application was
submitted in December 1989 to Ecology and the U.S. Environmental
Protection Agency (EPA), Region 10. The Part B dangerous waste
permit application indicated that a request for exemption from

* For practical purposes, the terms 'exemption' and ‘'waiver' are used
interchangeably. The term 'exemption' is used in WAC 173-303 whereas 'waiver’
is used in 40 CFR 761.
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Tiner/leachate collection system requirements for disposal of the
reactor .compartments would be submitted to Ecology and the EPA. The
Low-Level Burial Grounds Dangerous Waste Permit Application Request
for Exemption from Lined Trench Requirements for Submarine Reactor
Compartments (Revision 0) was submitted in July 1990 (DOE/RL-90-12).

2. Obtain EPA Region 10 review and comment on the request to Ecology for
exemption from 1iner/leachate collection system requirements.

In accordance with the Compliance Agreement between DOE-RL and the
EPA, Region 10 (DOE/RL-90-12, Appendix H), the EPA (Region 10) would
grant final approval of a TSCA chemical waste landfill permit for
trench 94 based, in part, on documentation of compliance with state
requirements for dangerous waste landfills. Therefore, obtaining EPA
Region 10 review and comment would ensure that the EPA regulations
for waiving 1iner/leachate collection system requirements are
addressed in this exemption request.

1.1 SCOPE

This exemption request applies only to the decommissioned, defueled
reactor compartments that are being disposed in trench 94 of the
218-E-12B Burial Ground. This exemption request does not apply to any other
waste at the 218-E-12B Burial Ground or to any other burial ground on the
Hanford Facility, and is limited to regulatory requirements addressing
Tiner/leachate collection systems.

1.2 BACKGROUND

The 218-E-12B Burial Ground began receiving waste in 1967. Waste
contained in the 218-E-12B Burial Ground includes mixed waste, low-level
waste, and transuranic waste. Trench 94 is used for the final d1sposa1 of
decommissioned, defueled reactor compartments.

The first defueled reactor compartment was placed in trench 94 in April
1986. The reactor compartments are prepared for disposal by the Puget Sound
Naval Shipyard (PSNS) in Bremerton, Washington, and are transported by barge
to the Port of Benton adjacent to the Hanford Facility and then over land to
the 218-E-12B Burial Ground. :

Final disposal of the decommissioned, defueled reactor compartments has
been addressed in the Navy's EISs (USN 1984, USN 1996). The EISs discuss the
presence of potentially hazardous materials. Because of the large amount of
lead shielding in the reactor compartments, the EISs specifically discussed
the Tong-term potential hazard of the lead shielding.

Extraction procedure testing of elemental solid lead has determined that
the leachate contains lead in concentrations that would require regulation of
elemental lead as a RCRA hazardous waste. However, the EPA, in a June 1987
letter, stated that "lTead whose primary use is shielding in low-level waste

1516 1-2



DOE/RL-88-20, Rev. 1
07/97

disposal operations is not subject to Federal hazardous waste regulations when
placed on the land as part of its normal commercial use." This was reiterated
by the EPA in a February 1991 letter (Attachment 1), which stated that "the
lead shielding contained in the SRC disposal packages is not considered to be
solid waste as defined by 40 CFR § 261.2," and the EPA believes that the
reactor compartment disposal packages are not subject to regulation under
RCRA. Regardless, the thick metal encapsulation of the shielding lead within
the reactor compartments, as built, already meets the RCRA treatment standards
of]4g CFR 268.42, Treatment Code MACRO, for disposal of radioactive lead

10 solids. .

W0~ U N =

12 The presence of the Tead shielding within the reactor compartments has
13 caused the reactor compartments to be regulated as 'state-only' dangerous
14 waste for disposal under WAC 173-303. The PSNS has studied the feasibility of
15  removing this lead from the reactor compartments (e.g., PSNS 1990a, USN 1996).
16 These studies found that removal of the lead would be very difficult and would
17 result in radiation exposure to shipyard workers ranging from about 184 to
18 1,065 roentgen equivalent man (rem) per reactor compartment depending on the
19  ship class. This exposure is orders of magnitude higher than the exposure
20 that results from preparing reactor compartments for disposal. Additionally,
21 lead removal would cost about $14 to $108 million dollars per reactor

- 22 compartment depending on the ship class. Thus, both the additional exposure
23 and expense would be substantial. The studies concluded that the removal of
24 Tead from the reactor compartments is not a reasonable method to mitigate the
25 hazards associated with the lead contained within the reactor compartments.
26 As discussed in Section 4.2.2, lead is not expected to migrate from the
27 reactor compartments to groundwater for over 2 million years (240,000 years at
28 the minimum) (USN 1995).

30 The PCB impregnated wool felt sound damping material is removed from

31 reactor compartments when present. The reactor compartments might contain

32 several kilograms of PCBs (typically less than 5 kilograms) tightly bound in
33 the composition of solid materials such as thermal insulation, electric cable
34 coverings, and rubber items manufactured before PCBs were banned. Because the
35 PCBs would be present in materials in concentrations over 50 parts per

36 million, the reactor compartments would be regulated as a toxic waste by the
37 EPA under 40 CFR 761. The PCB-containing materials are distributed widely

38 throughout the reactor compartment, and their removal would be difficult and
39 would result in significant exposure of personnel to radiation. These PCBs
40 would be contained totally within the fully sealed, all-welded reactor

41 compartment structures.
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2.0 BASIS FOR LINER/LEACHATE COLLECTION SYSTEM EXEMPTION REQUEST

Landfills used for the disposal of mixed waste, dangerous waste, and PCB
waste must meet a number of regulatory requirements. For some of these
requirements, the regulations allow exemptions provided that certain
conditions are met (Table 2-1). One of the requirements for which an
exemption may be granted is the requirement for liner/leachate collection
systems. This section describes the specific regulatory requirements for
10 mixed waste and PCB waste landfill 1iner/leachate collection systems
11 applicable to reactor compartments in trench 94 and describes the conditions
12 that must be met to obtain an exemption. The approach to be applied to
13 satisfy these requirements also is described, including specific performance
14 objectives and a criterion to be used to determine whether requirements have
15 been met.

O 00~ OYO b N

16

17

18 2.1 REGULATORY REQUIREMENTS

19

20 The following discusses the WAC 173-303-665(2) regulations determined to

21 be applicable to Tiner/leachate collection systems and their exemption. The
22 approach for the exemption request is to meet all the following applicable
23 conditions for exemption:

24

25 o Condition given in WAC 173-303-665(2) to prevent the migration of any
26 dangerous constituents into the groundwater or surface water at any
27 future time .

28

29 o Condition given in 40 CFR 761.75(c)(4) for no unreasonable risk.

30

31

32 2.1.1 Requirements of Washington Administrative Code Chapter 173-303

34 Requirements for mixed waste and dangerous waste landfill liner/leachate
35 collection systems are given in WAC 173-303-665(2). Under

36 WAC 173-303-665(2)(a)(i), dangerous waste landfills are required to have a
37 liner "that is designed, constructed, and installed to prevent any migration
38 of wastes out of the landfill to the adjacent subsurface soil or groundwater
39 or surface water at anytime during the active Tife (including the closure

40 period) of the landfill. The liner must be constructed of materials that

41 prevent wastes from passing into the liner during the active life of the

42  facility". Under WAC 173-303-665(2)(a)(ii), dangerous waste landfills are
43 required to have "a leachate collection and removal system immediately above
44 the liner that is designed, constructed, maintained, and operated to collect
45 and remove Teachate from the landfill". Under WAC 173-303-665(2)(h}), a

46 landfill unit that commences construction on a lateral expansion after

47 July 29, 1992 must install two or more liners and a leachate collection and
48 removal system above and between such Tiners.

50 Provisions for exemptions from liner/leachate collection system

51 requirements are given in WAC 173-303-665(2)(b). Exemptions could be given if
52 Ecology finds, based on a demonstration by the owner or operator, that

970521.1516 2-1
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alternative design and operating practices, together with location .
characteristics, would prevent migration of any dangerous constituents into

the groundwater or surface water at any future time. Specific requirements

for exemption requests in permit applications are given in

WAC 173-303-806(4)(h)(ii)(A). These requirements include detailed p]ans and

engineering and hydrogeologic reports, as appropriate, describing alternate

design and operating practices that will, in conjunction with location

aspects, prevent the migration of any dangerous constituent into the

groundwater or surface water at any future time.

WO 00O WP

11 conditions for waiver of the minimum technological design requirements

12 are contained in WAC 173-303-665(2)(3j). Waivers may be granted if the

13 owner/operator demonstrates that alternative design and operating practices,
14 together with location characteristics: "Will prevent the migration of any

15 dangerous constituent into the groundwater or surface water at least as

16 effectively as the Tiners and leachate collection and removal systems" and

17 "will allow detection of leaks of dangerous constituents through the top Tiner
18 as least at effectively”.

21 2.1.2 Requirement§ of Title 40 Code of Federal Regulations Part 761

23 Requirements for liner/leachate collection systems for chemical waste

24 landfills used to dispose of PCBs are given in 40 CFR 761.75(b). Under

25 40 CFR 761.75(b)(1), chemical waste landfills are required to be located in

26 thick, relatively impermeable formations such as large-area clay pans. Where ‘

27 this is not possible, the soil will have a high clay and silt content with the
28 following parameters:

gg (1) In-place soil thickness, 1.2 meters or compacfed soil Tiner

31 thickness, .0.9 meter;

gg (ii) Permeability (cm/sec), equal to or less than 1 X 107;

gg (iii) Percent soil passing No. 200 sieve, <30;

gg (iv) Liquid 1imit, <30; and

33 (v)  Plasticity index <I5.

Z? Alternately, under 40 CFR 761.75(b)(2) "synthetic membrane liners shall

42 be used when, in the judgment of the Regional Adminjstrator, the hydrologic or
43 geologic conditions at the landfill require such a liner in order to provide
44 at least a permeability equivalent to the soils in paragraph (b)(1) of this

45 section.” Under 40 CFR 761.75(b)(7), a leachate collection system is required
46 consisting of: (1) a gravity flow drain field installed above the Tliner,

47 (2) a gravity flow drain field instalied above the liner and above a secondary
48 Tiner, or (3) a network of suction 1ys1meters installed along the sides and

49 under the bottom of the liner.

50 :
51 Conditions for the waiver of liner/leachate collection system .
52 requirements are contained in 40 CFR 761.75(c)(4). A waiver for chemical

970521.1516 2-2
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waste Tandfill requirements may be granted by the EPA Administrator,

Region 10, if the owner/operator submits evidence that "operation of the
Tandfill will not present an unreasonable risk of injury to health or the
environment from PCBs when one or more of the requirements of paragraph (b) of
this section are not met."

2.2 APPROACH TO LINER/LEACHATE COLLECTION SYSTEM EXEMPTION REQUEST

The following sections discuss the regulatory approaches to a
Tiner/leachate collection system exemption request.

2.2.1 Approach to Washington Administrative Code Chapter 173-303

Washington State requirements for landfills are contained in )
WAC 173-303-665(2). The basic design to which the alternate design (i.e.,
reactor compartment burial in an unlined trench) will be compared is the
Ecology minimum technological design specified in WAC 173-303-665(2)(h), which
requires liners and leachate collection systems.

The results of a detailed site-specific lead migration study show that
the trench 94 location characteristics will prevent migration of lead from
reactor compartments to the unconfined aquifer or to the Columbia River for
very long periods of time [hundreds of thousands of years or greater
(PNL 1992)]. Available data on the geology, geochemistry, and geohydrology of
the disposal site were used to develop a conceptual model for release and
transport of lead from the reactor compartments. Laboratory studies were
performed to provide information needed for the model that was not available
from existing databases.

The condition for waiver of minimum technological design requirements
under WAC 173-303-665(2)(Jj) for each new landfill unit on which construction
commences after January 29, 1992, and each lateral expansion of a landfill
unit on which construction commences after July 29, 1992, is that alternative
design and operating practices, together with Tocation characteristics:

(i) "Will prevent the migration of any dangerous constituent into the ground
water or surface water at least as effectively as the liners and leachate
collection and removal systems" and (ii) "Will allow detection of leaks of
dangerous constituents through the top liner at least as effectively." The
minimum technological design relies on the use of engineered features (i.e.,
liner/Teachate collection system) to prevent the release of dangerous
constituents to the environment. These features have a finite Tifetime after
which a release can occur and a finite lifetime during which the features can
be operated to prevent release of contaminants. The effective Tifetime of
these features, therefore, is the reasonable time for which the minimum
technological design should be expected to prevent the release of dangerous
constituents to the environment.

It will be demonstrated that the design and operating practice of the
reactor compartment package buried in an unlined trench will contain the
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dangerous constituents within the reactor compartments for a much longer
period than the expected design 1ife of the geosynthetic 1iner components.

2.2.2 Approach to Title 40 Code of Federal Regul ations Part 761

The condition for a waiver from 11ner/1eachate collection system
requirements under 40 CFR 761.75(c)(4) requires prevention of unreasonable
risk of injury to health or the environment due to PCBs. The design required
under 40 CFR 761.75(b) consists of only a single Tiner with a leachate
collection system. The minimum technological design requires double Tiners
and leachate collection systems and, therefore, is more protective of the
environment and will result in less risk than the design required under
40 CFR 761.75(b). The resultant risk from the minimum technological design,
therefore, is judged to be ‘reasonable'. An alternate design, which is
demonstrated to have better performance than the minimum technological design,
also will result in 'reasonable’ risk.

2.3 PERFORMANCE OBJECTIVES AND CRITERION

In the preceding section, conditions were established that,'if met, will

allow exemption from liner/leachate collection system requirements. In this
section, specific, measurable performance objectives and criterion of the
alternate landfill design are defined to determine whether these conditions -
have been met.

Performance is evaluated for both the active 1ife of the unit and the
period after the active life. The active life is defined as the period from
initial receipt of dangerous waste until certification of final closure, which
is effectively the period preceding installation of a cover. The period after
the active 1ife will include a postclosure care period for the
218-E-12B Burial Ground. For the purpose of the performance evaluations, the
postciosure care period is defined as the period 30 years after final closure
of the 218-E-12B Burial Ground*. This definition is consistent with
postclosure care requirements given in WAC 173-303-610(7).

The following sections establish the specific performance objectives and
cr]ter1on

2.3.1 Performance Objectives and Criterion to Demonstrate Better Performance
than the Minimum Technological Design Requirements for Liner/Leachate
Collection Systems

As the WAC 173-303-665(2) liner/leachate system minimum technological
design requirements are more stringent than the TSCA requirements, the

*The périod 30 years after final closure of the 218-E-12B Burial Ground
extends more than 30 years beyond final closure of trench 94 because the burial
ground could be closed in phases (Chapter 11.0).
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WAC 173-303-665(2) requirements will be the basis for comparison of the
performance objective.

The preamble to the final minimum technological requirement rules states
that "The goal of Tiners and leachate collection systems is to prevent
migration by collecting and removing leachate before it can migrate during the
unit's active Tife and post-closure care period" (51 FR 60, p. 10708). This
was reiterated in the preamble to the rules as amended in response to the
requirements of the 1984 HSWA to RCRA (57 FR 3462). This objective recognizes
that at many landfills leachate will be generated during the active life and
will continue to be generated during the postclosure care period. An
impermeable cover is installed at closure to promote drainage and to provide
Tong-term minimization of liquid migration through the landfill. Thus, the
minimum technological performance objective will be the basis for comparison.
The minimum technological design performance objective is to prevent leachate
migration from the landfill unit by collecting and removing leachate before
the Teachate can migrate during the active 1ife of the unit and the
postclosure care period.

Trench 94 has been in operation since 1986 without burial of the reactor
compartments placed there. This mode of operation allows flexibility in the
disposal of this.unique waste and this practice could continue until
installation of the final RCRA cover. The following operating practices are
employed to monitor the condition of the reactor compartments until they are
buried. Each week a nuclear operator performs an inspection of trench 94.

The reactor compartments are visually inspected to verify their integrity. In
addition, trench 94 is inspected for run-on, run-off, and erosion problems
after a significant precipitation or windstorm event. Further corrective
actions are discussed in the building emergency plan (Chapter 7.0).

The performance of the alternate design must be at least as effective as
the liners and leachate collection and removal system of the minimum
technological design and must allow detection of leaks of hazardous
constituents through the top liner at least as effectively. It can be
concluded that the performance of the minimum technological design will be
exceeded if generation of contaminated leachate is prevented beyond the
expected Tifetime of the minimum technological design. ‘Therefore, the
performance criterion selected for evaluating the alternate design is as
follows:

Demonstrate that the alternate design and operating practice,
together with location characteristics, prevent generation of any
contaminated leachate beyond the expected design lifetime of the
minimum technological 1iner/leachate collection system design.

Section 4.0 demonstrates that the containment provided by the reactor
compartment package outlasts the expected design life of a liner/leachate
collection system, and that no contaminated leachate will be generated during
the active life and postclosure period of the unit.
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2.3.2 Performance of Designs After Expected Lifetime of a Liner/Leachate
Collection System

This section addresses performance of the disposal system design after
the expected lifetime of a Tiner/leachate collection system.

As discussed in Sections 2.3.1 and 2.3.2, the liner/leachate collection
systems are intended to prevent migration of contaminants during the active
life and postclosure care period of the unit. Liner/leachate collection
10 systems are not designed specifically to provide long-term control over
11 migration of contaminants; the cover provides that function by preventing the
12 infiltration of water. In the preamble to the final minimum technological
13 requirement rules, the EPA (51 FR 60, p. 10711) stated the following:

WO OB W

15 "Based on presently available information, the Agency does not view Tiner
16 systems as the primary means of controlling the migration of hazardous

17 constituents in the long term. The Agency continues to believe that liners

18 are best used to facilitate the collection and removal of leachate

19 (47 FR 32284, July 26, 1982). Because the function of liner systems then, is
20 relatively short-term in nature, as opposed to providing protection for many
21 decades or even hundreds of years, the effectiveness of Tiners is overshadowed
22 by other factors that include: (1) the nature of the Tocation of the unit with
23  respect to climate, hydrogeology, and population, (2) the nature of the waste
24  in the unit, and (3) the long-term performance of the final cover that is

25 placed over the unit at closure."

27 For many hundreds of years, the reactor compartment package will prevent
28 migration of contaminants. Over the very long periods of interest with

29 respect to preventing contaminant migration, however, neither the

30 Tliner/leachate collection system nor the reactor compartment (which will

31 outlast the liner/leachate collection system) will prevent contaminant

32 migration. Over the very long timeframes under consideration, even the cover
33 cannot be expected to withstand the elements and remain fully functional.

34 Thus, the factors that most influence the potential for long-term contaminant
35 migration are the hydrogeologic and geochemical characteristics of the

36 disposal site. Therefore, Section 4.0 also addresses the performance of the
37 disposal system over these very long timeframes.
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Table 2-1. Comparison of Regulatory Requirements for Liners,
Leachate Collection, and Exemptions.
Requirement Dangerous waste regulations PCB regulations
Liner(s) WAC 173-303-665(2) requires 40 CFR 761.75(b)

liners that will prevent
migration out of the landfill
during the active life.

requires landfill to
be Tlocated in thick
relatively impermeable
formations or to have

0.9 to 1.2 meters of

compacted soil liner
or in place soil
having a permeability
less than or equal to
1x10-7 cm/sec, ete.

Leachate WAC 173-303-665(2) requires a 40 CFR 761.75(b)
collection Teachate collection and removal requires leachate
system above and between liners. collection system
WAC 173-303-665(2) (h) requires a above the Tiner.
leachate collection and removal
system above and between the
lTiners (refer to note).
Exemption WAC 173-303-665(2)(b) allows for 40 CFR 761.75(c)(4)
conditions exemptions from Tiner and allows for waiver of
Teachate collection requirements Tliner and leachate
upon demonstrating no migration  collection system
of dangerous constituents to requirements of 40 CFR
surface water or groundwater at 264.301(c) upon
‘any future time. demonstrating no
unreasonable risk from
PCBs.
WAC 173-303-665(2) (j) allows for
approval of alternative design
or operating practices upon
demonstration that design will
prevent migration of dangerous
constituents into the
groundwater and will allow
detection of leaks of dangerous
constituents through the top
liner.
CFR Code of Federal Regulations.

PCB
WAC
cm/sec

wounonon

polychlorinated biphenyl.
Washington Administrative Code.
centimeter per second.
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3.0 NATURE AND QUANTITY OF WASTE

This section describes the reactor compartment waste that will be
disposed of in trench 94.

3.1 WASTE CHARACTERISTICS

Each reactor compartment package is that section of the ship containing
the nuclear reactor plant. The nuclear reactor plant consists of the reactor
vessel, steam generators, pumps, valves, and piping. Figure 3-1 provides
typical dimensions and weights of reactor compartment packages. The reactor
compartments are completely sealed by welding to prevent release of the
radioactive and dangerous materials contained within the reactor compartments.
Al11 nuclear fuel has been removed from the reactor compartments; therefore,
the radioactive materials remaining in the reactor compartments consist only
of activation products from operation of the nuclear reactors. Figures 3-2
and 3-3 provide general cross-sections of typical submarine and cruiser
reactor compartment packages. Before shipment to the Hanford Facility, the
reactor compartment is removed from the decommissioned/defueled ship. Removal
of the reactor compartment from the ship includes the following:

e Removing spent nuclear fuel from the reactor
o Removing liquids that can be pumped or drained

¢ Removing wool felt sound damping material that contains PCB (when
present)

o Cutting and sealing radioactive system piping at the reactor
compartment boundary

e Cutting the reactor compartment from the rest of the ship
e Sealing the reactor compartment with welded steel plates

o Testing the reactor compartment package to verify that all
penetrations and openings have been closed and sealed to meet
U.S. Department of Transportation and Nuclear Regulatory Commission
standards. Once prepared for shipment, the reactor compartment is a
completely sealed unit. .

The reactor compartments each contain more than 90.7 metric tons of
permanently installed lead shielding in the form of panels or poured-in-place
lead contained within thick metal sheathing plates. The thick metal
encapsulation of this lead, as originally constructed, meets the treatment
standards of 40 CFR 268.42, Treatment Code MACRO, for disposal of radioactive
lead solids, including lead shielding. Work during the reactor compartment
preparation process maintains this encapsulation with no treatment of the lead
shielding occurring. The PSNS has studied the feasibility of removing this
lead from the reactor compartments (Section 1.0).
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The presence of the large quantity of lead as a dangerdus waste .
constituent within the reactor compartments causes the reactor compartments to
be regulated as ‘state-only’ dangerous_waste for disposal under WAC 173-303.

The reactor compartments also could contain several kilograms of PCBs
(typically less than 5 kilograms) tightly bound in the composition of solid
materials such as thermal insulation, electric cable coverings, and rubber
items manufactured before PCBs were banned. Because the PCBs currently are
present in materials in concentrations over 50 parts per million, the reactor
10 compartments in trench 94 are regulated under 40 CFR 761. The PCB containing
11 materials are distributed widely throughout the reactor compartment, and their
12 removal is difficult and would result in significant exposure of personnel to
13 radiation. These PCBs are contained totally within the fully sealed,

14 all-welded reactor compartment packages. Some reactor compartments considered
15 for disposal under the 1996 EIS might not contain solid PCBs in regulated

16 concentration due to their later date of construction. These reactor

17 compartments also would be placed at trench 94 under the preferred

18 alternative.

O 00~ U WM =

20 A variety of other hazardous materials could be present in small amounts
21 in reactor compartments, including silver plating on electrical contacts;

22 silver brazing alloys; cadmium plating or fasteners and components; chromates;
23 amines, and ethylene glycol in small pockets of residual liquid; arsenic

24 trioxide in glass; cyanoacrylate adhesive; and. paints containing cyanide, red
25 Tlead, lead napthenate, coal tar, and chromium trioxide. Preliminary

26 investigations indicate these materials at below regulated levels for the ‘
27 reactor compartments considered for dispesal under the 1996 EIS. This is

28 consistent with the conclusions of earlier work conducted in support of the
29 current reactor compartment disposal program (PSNS 1990b). Reactor

30 compartments constructed before the mid-1970s also contain thousands of

31 kilograms of asbestos in the insulation on pipes and other components. The
32 asbestos would be fully contained within the reactor compartment package,

33 complying with 40 CFR 61. The reactor compartments are a unique, integrated
34 waste form that is both containment and waste. Thus, the entire reactor

35 compartment disposal package is the waste under evaluation. For cruiser

36 reactor compartments, the reactor compartment forms part of the containment
37 that would be supplemented by exterior structure built around the reactor

38 compartment, enclosing the reactor compartment to form the disposal package.
39 For these packages, the supplemental structure would not be considered part of
40 the waste when evaluated.

42 . Residual Tiquid is removed from the reactor compartments to the maximum
43 extent practical, while keeping radiation exposure to workers ALARA. Federal
44 radiation exposure guidelines require that nuclear work be accomplished in a
45 manner that keeps radiation exposure to workers and the public ALARA

46 (10 CFR 20). Proven liquid removal methodologies used for the current reactor
47 compartment disposal program would be adapted for the reactor compartments

48 considered for disposal under the 1996 EIS. Residual Tiquid in reactor

49 compartments is trapped in pockets within valves, pumps, tanks, vessels, and
50 other inaccessible piping system components of the reactor plant and

51 associated ship support systems (widely distributed in over 300 discrete ‘
52 locations for current reactor compartments). The piping and components of the
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reactor plant and associated ship support systems are designed and intended to
hold water for a use other than storage (e.g., the transfer of heat energy
from the reactor to produce steam for propulsion). The reactor plant and
associated ship support systems are a part of the reactor compartment disposal
package, a unique integrated waste form that also contains a number of other
structures designed to perform other functions not related to liquid
containment. However, the reactor compartment package provides multiple
barriers to liquids within the structures. Absorbent also is added to a
shield tank and the reactor vessel, when component configuration allows, in
quantities calculated to absorb two times the maximum residual liquid volume
that could be present. Ecology has determined that the reactor compartment
packages are protective of the environment and in compliance with WAC 173-303
(Attachment 2).

3.2 WASTE PACKAGE STRUCTURAL DESCRIPTION

Figures 3-2 and 3-3 provide cross-sections of typical reactor
compartment packages. Major structural components are shown. The ship's hull
and inner bulkheads provide barriers for containment of materials within the
reactor compartment packages and provide strength to the packages. External
structures installed by PSNS provide additional strength and containment to
seal the packages.

The containment tifetime of the reactor compartment package is discussed
in Section 4.0 and is based on these figures.
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Note: Dimensions and welghts are approximate. Quantities are current projections.

.‘ Figure 3-1. Comparison of Reactor Compartment Packages.
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Hull penetration blank
A Up Hutt (1 Inch minimum) (172t0 3/4inch

_

Intemal

bulkhead
Lead
shielding B (12 inch)
sheathed in
2/8 inch plate i

[,

.

General Notes:

(1) PSNS instatied structure is cross hatched:
@

There are a fimited number of small diameter penetrations through the hull (8.9.,
about 10 with maximum 6 inch diameter is typical for pre-LOS ANGELES Class
ships). These are sealed with 1/2 to 3/4inch blanks (typical location shown).

(3) On some submarines, the aft end of the hull tapers inwards with an external shelf (at
least 3/84nch thick) forming a ballast tank external to the hull

. Figure 3-2. General Cross-Section of Typical Submarine Reactor
Compartment Package.
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Figure 3-3. General Cross-Section of Typical Cruiser Reactor
Compartment Package. .
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4.0 PERFORMANCE EVALUATION

The purpose of this section is to demonstrate that the following
performance criterion is satisfied. The criterion was established in
Section 2.3.1, as meeting the regulatory requirements for obtaining an
exemption from the lined trench and leachate collection system requirements
for dangerous waste landfills. The performance criterion is as follows:

Demonstrate that the alternate design (i.e., burial without a
liner/leachate collection system) and operating practices, together with
location characteristics, prevent generation of any contaminated leachate
beyond the expected lifetime of the minimum technological 1iner/leachate
collection system design.

Sections 2.1.1 and 2.2.1 discuss the minimum technological requirements
that hazardous waste landfills have two or more Tiners and a leachate
collection system above and between the liners. The Tiner/leachate collection
design 1ife is discussed in Chapter 4.0. Studies on estimated lifetimes of
geosynthetics have been performed (WHC 1991b, WHC 1992a). It has been noted

. that "buried HDPE is expected to have a lifetime of about 50 years, while more

optimistic studies cite evidence that indicates polypropylene geotextiles
could survive as long as 200 years" (WHC 1992a).

The performance of the cover (Chapter 11.0) will affect the overall
performance of the 218-E-12B Burial Ground. The cover will Timit further the
amount of moisture available to corrode the reactor compartments. The amount
of Tead or PCBs that could be reached from the waste in trench 94, after’
ultimate breach of the reactor compartment containment, will be controlled by

- the amount of moisture that can migrate through the cover to contact the waste

and the chemistry of this moisture.

This section demonstrates that the criterion is met and that no benefit
would result from using liner/leachate collection systems.
4.1 INTEGRITY OF THE REACTOR COMPARTMENT PACKAGE

For the following reactor compartment integrity corrosion studies, credit
was not taken for the presence of the cover.

The thick structure of reactor compartment packages inherently provides a
very high-integrity waste package. The packages have substantial ability to
contain waste for a long time.

Waste containers are required to be at least 90 percent full when placed
in a landfill to minimize subsidence. Although this rule is not directly

" applicable to the reactor compartments, which are a unique, integrated waste

form that is both containment and waste, the capacity of the reactor
compartment package structure to withstand soil loading at trench 94 was
evaluated. For submarine reactor compartments (Figure 3-2), the hull and
external structure on each end make up the outer containment boundary. These
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structures easily can withstand the soil pressure of burial. Cruiser reactor .
compartments (Figure 3-3) would perform comparably given their thick.external

structure. A1l of the radioactivity, lead, and PCBs in the reactor

compartments are contained within these boundaries. Burial of the reactor

compartment packages will not compromise their containment integrity. There

will not be subsidence in the landfill cover due to package containment

failure over the cover's engineered design 1ife as a moisture barrier.

W00 UTE WD bt

The integrity of the reactor compartment is its ability to provide a

10 containment barrier to prevent the lead shielding and PCB containing materials
11 from contacting the environment. The time required for corrosion of the

12 reactor compartment to allow exposure of lead and PCBs to the environment

13 depends on the corrosion rate of steel in trench 94, the thickness of the

14 steel barriers, and the ability of the reactor compartment to withstand soil
15 pressure after its structure is weakened by corrosion.

16

17

18 4.1.1 Reactor Compartment Corrosion Studies

19

20 The Naval Civil Engineering Laboratory (NCEL) study (Attachment 3)

21 quantified corrosion of reactor compartments in trench 94 using two

22 approaches. First, corrosion information from the National Institute of

23 Standards and Technology (NIST) (formerly National Bureau of Standards) test

24 sites was researched to obtain data from test sites with soil conditions

25 similar to the Hanford Facility (Attachment 4). Second, the NCEL reviewed the

26 Underground Fuel Storage Tank Corrosion Study (WHC 1992b), which reported the .
27 results of the inspection of recently unearthed fuel storage tanks on the

28 Hanford Facility to determine their rate of corrosion. The following

29 discussion is derived from these studies.

31 Steel buried in soil experiences both general and pitting* corrosion.

32 General corrosion is the type of corrosion that is uniformly distributed over

33 a metal surface. Conversely, pitting corrosion is a localized corrosion that

34 results in small pits or cavities randomly distributed over a surface. The

35 pits result from variations in the environment in contact with the surface of

36 the steel that cause local variations in the corrosion rate. It is important

37 to note that for carbon steel, the pitting rate decreases with time because of
38 corrosion products that accumulate on the surface of the metal and that retard
39 the pitting process. Thus, in the early years of burial, steel will exhibit a
40 higher pitting rate. As the corrosjon products accumulate on the steel

41 surface, the pitting process slows down. The pit will continue to get deeper,
42 but at a progressively decreasing rate.

44 *The term ‘pitting' used in this report refers to the type of local

45 corrosion that forms pits when carbon steels corrode in soil and where the

46 rate of pit propagation decreases with time. This is not the same as pitting .

47 corvosion associated with passive metals such as stainless steels when these .
48 steels are exposed to solutions containing halide ions, where the rate of pit

49 propagation increases with time. .
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Factors that affect the rate of corrosion of steel in soil include soil
resistivity, soil chloride content, soil sulfate content, and soil acidity
- (pH). Site-specific data were collected at trench 94 to determine the
corrosion potential of the soils in which the reactor compartments will be
buried.

The soil resistivity was measured at depths of 3, 6, 9, 12, and 15 meters
at each of six locations around the perimeter of and adjacent to trench 94
using the Wenner Four Electrode Method [Standard Method G-57-78 (ASTM 1989)1],
10 jdentified in Attachment 5. The results of this investigation indicate that
11  the soils at and near trench 94 are generally of high resistivity and present
12 a low corrosion potential. Soil resistivity values ranged from
13 10,140 ohm-centimeter to 166,305 ohm-centimeters, with an average of
14 31,000 ohm-centimeter. For comparison, values above 10,000 ohm-centimeters
15 are considered by the National Association of Corrosion Engineers (NACE) to
16 indicate Tow relative corrosion rates. Although resistivity is a good
17 indicator of soil corrosivity, the resistivity data used alone do not allow
18 calculation of site-specific corrosion rates for the reactor compartments in
19  trench 94.

WO WA

21 Soil samples were taken from representative locations in trench 94 and
22 tested for moisture content and soil chemistry, including pH, and chloride and
23 sulfate concentrations.

25 Information from NIST corrosion test sites with soil characteristics

26 comparable to those at trench 94 was evaluated. These sites (Springfield,

27 Ohio; Los Angeles, California; and Salt Lake City, Utah) provided a good

28 1indication of expected corrosion rates for trench 94. Corrosion data from

29 these NIST test sites showed a pitting corrosion rate that ranged between

30 0.0058 and 0.0091 centimeter per year for bare uncoated steel. These

31 comparisons are shown in Attachment 3, Table 1. The NCEL predicts the pitting
32 corrosion rate for trench 94 actually to be lower than the values from the

33 comparison sites because the soil resistivity at the 218-E-12B Burial Ground
34 is significantly higher than at the comparison sites.

36 Based on these comparisons, the maximum pitting rate is predicted to be
37 no more than 0.0089 centimeter per year. A linear projection predicts a

38 maximum pit depth of 0.89 centimeters in 100 years. However, a pit depth of
39 0.254 centimeter in 100 years is more likely (averages to an expected pitting
40 rate of 0.0025 centimeter per .year) because of the benign conditions that are
41 established in the controlled burial of reactor compartments in trench 94, and
42 the fact that the pitting rate for steel buried in soil will not follow a

43 Tinear rate, but actually will decrease with time.

45 These predicted values were supported by the data obtained from

46  inspection of fuel storage tanks unearthed at the Hanford Facility

47  (WHC 1992b). Sixteen underground fuel storage tanks were exhumed from soil

48 between 1989 and 1990. These tanks were constructed of carbon steel somewhat
49 similar to the steel of the reactor compartments. The tanks had been buried
50 for as long as 46 years and provided good evidence of the expected performance
51 of steel buried at the Hanford Facility over long periods (WHC 1992b).

52 :
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An independent review of the NCEL study was performed by NIST, who ‘
combined the NCEL data from comparison sites and performed a linear regression
analysis to evaluate the validity of the linear model used by NCEL to predict
pitting at 100 years (Attachment 4). Based on analysis of these data, the
expected maximum pit depth in samples buried at the NIST sites for 100 years
is 0.553 *+ 0.262 centimeter) with a 99 percent confidence interval (dashed
Tines Figure 1, Attachment 4). This averages to a pitting rate of 0.005 &
0.0014 centimeter) per year (solid line of Figure 1, Attachment 4).
Considering that trench 94 has higher resistivity than the NIST sites used for
10 comparison, and considering that a linear projection to estimate maximum pit
11 penetration provides a conservative estimate, the NIST review indicated that
12 * the estimated maximum pit depth in steel buried in the trench 94 environment
13 will be less than 0.89 centimeter after 100 years with an expected pit depth
14 of 0.25 centimeter in 100 years being reasonable. These 100-year pit depths,
15 when converted to linear pitting rates, result in a maximum pitting rate of
16 0.0089 centimeter per year and an expected.pitting rate of 0.0025 centimeter
17 per year.

OO0~ N =

‘18

19 '

20 4.1.2 Reactor Compartment Package Expected Lifetime

21

22 Based on the containment thicknesses presented in Section 3.2, and the

23 predicted corrosion rates, the containment lifetime of the reactor

24 compartments can be calculated. For submarine reactor compartments, the

25 earliest time to penetration of the 1.27-centimeter-thick plates (covering

26 small diameter hull penetrations on older reactor compartments at trench 94) .
27 is 143 years, using the maximum pitting corrosion rate of 0.0089 centimeter
28 per year. Using the expected pitting corrosion rate of 0.0025 centimeter per
29 'year, the covers would not be penetrated for 500 years. It would take

30 1.5 times as long o penetrate the 1.9-centimeter-thick hull penetration

31 covers currently installed on submarine reactor compartments and the

32 1.9-centimeter-thick plate forming the ends of submarine reactor compartment
33 packages. It would take even longer to penetrate the minimum

34 3.18-centimeter-thick exterior structure of cruiser reactor compartment

35 packages.

37 Pitting corrosion of the 1.27-centimeter-thick cover plates is, however,
38 unlikely to be the controlling factor in exposing contaminants to the soil.

39 Pitting corrosion initially would result in only very small pits

40 (0.159 centimeter diameter) randomly distributed over the surface of the

41 reactor compartment. Because of the arid.climate, and dry nature of in situ
42 soil at trench 94, the soil above the reactor compartments (when buried) is
43 not expected to become saturated with water, and thus moisture should not

44 separate from the soil and enter pits at the reactor compartment surface. 1In
45 addition, these pits will not allow soil to enter the reactor compartment in
46 any significant quantity. Because of the geometry of the reactor compartment,
47 small amounts of soil entering through pits in the 1.27-centimeter covers will
48 not contact contaminants. Oxygen depletion will inhibit corrosion in the

49 sealed reactor compartments until the time the containment is penetrated by
50 external corrosion. An analysis of corrosion failure of the reactor

51 compartments indicates that the first significant contact of soil with lead '
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probably will occur when general corrosion weakens external containment
structures to the degree where soil Toading causes the structures to rupture.

Pitting corrosion rates are based essentially on the depth of the deepest
pit measured on a test surface. Figure 4-1 depicts a typical corrosion
profile on a corroded steel surface. Pit depth and volume, shown by the solid
line, vary across the surface. This variation can be normalized across the
corroded surface to a uniform reduction in metal thickness (shown by the
dashed 1ine). This is accomplished by measuring the weight loss of the
10 corrosion specimen, converting to a metal volume loss by use of a material
11 density, and applying this volume loss across the entire surface. Dividing
12 this uniform thickness reduction over a time period produces a general
13 (uniform) corrosion rate. General corrosion rates in soils are significantly
14 Tower than pitting rates. Table 4-1 is a 1ist of 'maximum penetrations'

15 (pitting rates) and 'average penetrations' (general corrosion rates) derived
16 from NIST corrosion test sites. The ratio of pitting rate to general
17 corrosion rate is called the pitting factor. To estimate the general
18 corrosion rate from a predicted pitting rate, the pitting rate is divided by
19 the pitting factor. As shown, the general corrosion rates in soils considered
20 to be similar to those in trench 94 are approximately 10 times less than the
21 pitting rates (pitting factor of 10). To be conservative, general corrosion
22 rates for trench 94 were estimated using a pitting factor of. 6, thus set at
23 1/6th the pitting rates predicted by NCEL vice 1/10th as the data would
24 suggest. Using this ratio, the maximum long-term general corrosion rate for
25 trench 94 would be 0.0015 centimeter per year based on the maximum
.26 0.0089 centimeter per year pitting rate predicted by NCEL. Similarly, an
27 expected long-term general corrosion rate of 0.0005 centimeter per year would
28 be calculated from the expected pitting rate of 0.0025 centimeter per year.

WO P WN —

30 General corrosion eventually will cause reactor compartment package

31 containment structures to be unable to resist the pressure exerted by the

32 soil, causing the structures to rupture. The capacity of these structures to
33 withstand soil loading is evaluated. The 1.9-centimeter-thick containment

34 structure forming the ends of submarine reactor compartment packages (spanning
35 most of the hull diameter) is expected to be the 1imiting case in this regard,
36 rupturing before the small cover plates. The earliest time at which rupture
37 occurs is approximately 600 years, using the maximum general corrosion rate of
38 0.0015 centimeter per year. Using the expected general corrosion rate of

39 0.0005 centimeter per year, rupture would not occur for approximately

40 2,100 years. Even then, only a small amount of lead would be exposed because
41 there is typically 0.95-centimeter-thick steel plate covering the lead

42 shielding panels inside the reactor compartment packages. Cruiser reactor

43 compartments are expected to be as durable as submarine reactor compartments
44 due in part to the minimum 3.18-centimeter-thick external structure of these
45 vreactor compartment packages.

47 It is important to note that the structures being discussed are separated
48 from the internal shielded bulkheads of the reactor compartment. Even after
49 the external containment structures begin to fail, structural support would be
50 provided by the internal shielded bulkheads and, for submarines, also internal
1 hull stiffeners, which have not been exposed to soil.
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1 It is concluded that pitting corrosion will not penetrate the thinnest ‘
2 containment plating (the small 1.27-centimeter-thick hull penetration covers
3 on submarine reactor compartments) for at least 143 years and more likely
4 about 500 years; however, this penetration would not result in generation of
5 contaminated leachate. Using a conservative approach, the first potential
6 generation of contaminated leachate would not occur for about 600 years at the
7 minimum and more 1ikely about 2,000 years, as a result of general corrosion
8 and soil pressure causing the rupture of external containment structures
9 allowing soil to enter areas containing lead shielding.
10
11
12 . 4.2 LEAD MIGRATION
13
14 Leachate can be generated when waste is contacted by moisture that

15 infiltrates down through the soil. The characteristics of the leachate,

16 combined with the geochemical and geohydraulic properties of the soil,

17 determine how quickly and at what concentration contaminants will reach

18 groundwater. This section discusses the potential of the lead shielding in
19 the reactor compartments to dissolve and migrate to groundwater (the

20 unconfined aquifer) and to surface water (the Columbia River). Section 4.5
21 discusses the migration potential of the PCBs contained within the reactor
22 compartments.

23 .

24 Lead is relatively stable and insoluble in the environment and does not

25 vreadily form leachate through dissolution or by soil chemical reactions.

26 Additionally, soil has a strong tendency to adsorb lead and lead compounds. .

27 Thus lead will not migrate readily from the reactor compartments to

28 groundwater. However, the detrimental health effects of Tead cause Tead to be
29 of concern in drinking water, even at very low concentrations. Therefore, the
30 DOE-RL considers that there would be an inherent responsibility to evaluate

31 the potential for the lead in the reactor compartment to migrate to

32 groundwater and to potential future downstream users, even if this were not

33 required to support a request for exemption from lined trench requirements.

35

36 4.2.1 Lead Migration Analysis

37

38 A lead migration analysis was conducted by PNL using the site-specific

39 information of trench 94 (PNL 1992). The following discussion summarizes the
40 vresults of the report. .

42 Over the future millennia, the reactor compartments will be subject to

43 degradation by the natural environment, primarily through corrosion caused by

44 chemical weathering, and dissolution by vertically infiltrating water. The

45 resulting leachate (infiltrating water containing solute) will drain downward

46 through the unsaturated vadose zone under the influence of gravity until the

47 leachate enters the unconfined aquifer, where the leachate would disperse and

48 would be transported to the Columbia River. Some materials are transported at

49 the same velocity as the water in which the materials are dissolved. Others

50 are retarded by soil adsorption mechanisms. These mechanisms are represented

51 by a retardation factor (R), which is the ratio of the velocity of the water .
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to the velocity of the solute. These transport processes occur very slowly in
the dry, slightly alkaline Hanford Facility soils.

The potential for lead within the reactor compartments to enter
groundwater under the 218-E-12B Burial Ground was investigated by examining
available data on the geology, geochemistry, and geohydrology of the
218-E-12B Burial Ground. The data were used to develop a conceptual model for
release and transport of lead from the reactor compartments. This model
assumes that the geology of the site will remain constant over the future
10 millennia. The characteristics of the Hanford formation beneath the burial
11 ground were investigated using existing data and by sampling soil from the
12 excavated faces of trench 94. Strata in the faces of trench 94 were mapped,
13 and drilling logs from boreholes and wells adjacent to the 218-E-12B Burial
14 Ground were used to map sediment in the strata between the floor of trench 94
15 and the basalt formation. Sediment samples collected at trench 94 and a
16 limited number of samples from borehole cuttings were tested to determine
17 their physical and hydraulic properties, including grain size distribution,
18 moisture content, porosity, permeability, and bulk density.

O 00~ O U2 N

20 The solubility of lead in Hanford Facility soils and groundwater was

21 predicted using the MINTEQ computer code (PNL 1987a) along with groundwater

22 chemistry data from laboratory analysis of samples from an onsite monitoring

23 well. Laboratory batch adsorption studies and flow through soil column

24  studies were conducted to determine the distribution coefficient (Rd) for lead

25 adsorbed on Hanford formation sediments. These studies also included

.26 experiments to determine the effect of other major materials in the reactor
27 compartments, such as nickel, to compete with lead for adsorption by the soil.

28 The retardation factor (R) was calculated using the distribution coefficient

29 (Rd), soil bulk density, and soil porosity.

31 Computer modeling was employed to quantify the rate of groundwater

32 movement through the vadose zone and the unconfined aquifer, and to predict

33  the rate of lead migration from trench 94 to downgradient locations. The

34 CFEST code was used to produce a two-dimensional model of the regional aquifer
35 to obtain parameters necessary for the lead transport analysis. The TRANSS

36 code (PNL 1986a) was employed to simulate mass flow and transport through the

37 vadose zone and the unconfined aquifer using a one-dimensional stream tube

38 approach. -This approach is similar to that used in previously published

39 documents for the Hanford Site (DOE 1987; DOE 1989). The TRANSS code used for
40 the modeling is a less sophisticated code than the VAM3D or PORFLO-3 codes.

41 The TRANSS code was selected because it had been used in previous onsite -

42 studies (e.g., DOE 1987; DOE 1989). The TRANSS code provided a relatively

43 uncomplicated approach to generate a conservative model of lead migration.

44 A conservative code uses weighted input parameters to generate the shortest

45 Tlikely migration times and the largest 1ikely groundwater concentrations.

46 Extensive conservatism was built into the one-dimensional TRANSS code

47 analysis.

49 Results were obtained for a single reactor compartment and for

50 120 reactor compartments in trench 94, using both current climactic conditions
5] and a potential future wetter condition. The 'recharge’ volume of water

52 moving down through the soil was established as 0.5 centimeter per year for
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the current climate case and 6.0 centimeters per year for the wetter .
condition, which generally is consistent with values used in other Hanford

Site environmental impact studies (DOE 1987; DOE 1989). Neither scenario

takes credit for the cover. The models were used to calculate the travel

times and potential lead concentrations in the aquifer 100 meters from the

reactor compartment burial site, and at a well location 5 kilometers

downstream. The travel times. and potential concentration of lead in the

Columbia River also were calculated.

OO U WM =

10 The results from the PNL lead migration study (PNL 1992) were

11 extrapolated (USN 1995) to consider the cumulative effects of the disposal at
12 trench 94 of all of the reactor compartment types shown in Figure 3-1.

13 A total of 220 reactor compartments were considered in the extrapolation for a
14 conservative estimate of impact. The extrapolation incorporated refinements
15 in the migration modeling developed by PNL after the original lead migration
16 study, namely a more accurate estimate of the amount of recharge water -

.17 contacting reactor compartments and a more accurate aquifer streamtube

18 dimension. These refinements tended to reduce predicted lead concentrations
19  in the aquifer. The very long times predicted by PNL for lead to m1grate to
20 groundwaters were unchanged.

21

22

23 4.2.2 Lead Migration Results

24

25 The results of the lead migration studies indicate the following (as

26 extrapolated for 220 reactor compartments at trench 94) (USN 1995; PNL 1992). .

28 s For an arid climate similar to present conditions at a recharge rate
29 of 0.5 centimeter per year:

30

31 = Lead would not reach the unconfined aquifer for 2.2 million years
32

33 - The maximum predicted concentration of lead after 2.2 million years
34 is 4 parts per billion at 100 meters and at 5 kilometers from the
35 reactor compartment burial site

36 : .

37 - Lead would not reach the Columbia River for 2.8 million years

38 Lo

39 - The quantity of lead entering the Columbia River would not exceed
40 : 94 grams per year (not presented in USN 1995).

41 :

42 ¢ For the wetter condition at a recharge rate of 6 centimeters per year:
43

44 ~ Lead would not reach the unconfined aquifer for 240,000 years

45 ;

46 - The maximum predicted concentration of lead after 240,000 years is
47 26 parts per billion at 100 meters and at 5 kilometers from the

48 reactor compartment burial site

49

50 - Lead would not reach the Columbia River for 740,000 years
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- The quantity of lead entering the Columbia River would not exceed
1,110 grams per year (not presented in USN 1995).

It is important to note that these studies are very conservative.

o The modeling does not account for the presence of a (moisture barrier)
cover.

s The studies conservatively assume that all moisture contacting Tead
: dissolves lead to the maximum concentration of lead that the moisture
can hold (i.e., the lead solubjlity 1imit). Conservative lead
solubilities are assumed at about twice the value obtained through
laboratory testing.

e The adsorption of lead in soil is characterized with a Rd that
effectively shows the ratio of lead adsorbed in soil to that remaining
in solution. Conservative values for this coefficient are assumed at
about one-half the values obtained through laboratory testing.

e The one-dimensional TRANSS.code simulation of lead mass transport
modeling assessed the magnitude of potential problems resulting from
contaminant migration. The code was used as a conservative screening
tool. In general, this less sophisticated code would be expected to
overestimate groundwater concentrations when compared with the results
of two- and three-dimensional groundwater flow and transport codes
(PNL 1992). The calculations indicate that any lead migration will be
tens to hundreds of thousands of years into the future, and the’
resulting groundwater concentrations will be low.

4.3 POLYCHLORINATED BIPHENYL MIGRATION

The reactor compartments also might contain several kilograms of PCBs
(typically less than 5 kilograms) tightly bound in the composition of solid
materials such as thermal insulation, electrical cable coverings, and rubber
jtems manufactured before PCBs were banned in the mid-1970's. Because PCBs
are present in materials in concentrations above 50 parts per million,
disposal of the reactor compartments in trench 94 is regulated by the EPA
under TSCA (40 CFR 761). To obtain a waiver from liner/leachate collection
system requirements under 40 CFR 761.75(c)(4), it is necessary to demonstrate
that this disposal will not present an unreasonable risk to human health or
the environment. '

The conclusion that these PCBs do not pose an unreasonable risk to human
health or the environment is supported by the following.

e The small amount of PCBs initially present-- Several kilograms
(typically less than 5 kilograms) typically represents only about 3 to
5 parts per million of a whole reactor compartment package. In
addition, reactor compartments constructed after PCBs were banned
might not contain solid PCBs. No liquid PCBs are present in the
reactor compartments.
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1 * The difficulty of extracting the PCBs from the components or

2 materials-~The initial concentrations of PCBs in leachate will be

3 controlled by solubility of the PCBs present. The potential Teachate
4 is water. The PCBs present in the reactor compartments consist

5 primarily of Aroclor* 1254 with lesser amounts of Aroclor 1260

6 (PSNS 1990b). The water solubilities of these PCB formulations are

7 0.012 milligrams per liter and 0.003 milligrams per liter,

8 respectively (EPA 1985, p. 4-11). Therefore, even if the PCBs were

9 not tightly bound in the solid materials of the reactor compartment,.
10 their solubility in water is extremely low and the potential

11 concentration in leachate is very low. However, the PCBs in the

12 reactor compartments are not free to dissolve in water. The PCBs are
13 part of the formulation of solid materials within the reactor

14 compartment and are tightly bound in the material's matrix. In this
15 form, the PCBs -are not measurably soluble and cannot be removed by

16 wipe sampling methods. Thus, the release of the PCBs will be over

17 long periods as the parent materials break down.

18 :

19 * The small amount of water in the soil--The arid conditions of the
20 - Hanford Facility environment strictly limit the amount of water
21 available to support PCB extraction and transport. Trench 94 soils
22 are a typical mix of Hanford formation sandy gravel and gravelly-sand.
23 The water content in the vadose zone is Tess than 6 percent by weight.
24
25 + Containment--The reactor compartments are expected to contain the PCB
26 materials for about 600 years at the minimum and more 1ikely about
27 2,000 years, at least as long as for lead. The dry soil will inhibit
28 breakdown of the PCB materials.

29
30 ¢ The dilution in the vadose zone and aquifer over very long periods—-
31 The nature of the PCBs and the reactor compartment disposal site
32 severely will restrict the release of PCBs from entering the food
33 - chain or being consumed by humans. Using the transport modeling from
34 the lead migration study (PNL 1992), if 1/2 the moisture assumed to
35 contact the reactor compartments (as a result of surface precipitation
36 falling on soil directly above the reactor compartments) is very
37 conservatively assumed to dissolve PCBs at the maximum cumulative
38 solubility of 0.015 milligrams per liter, downstream PCB
39 concentrations in the aquifer under the site should be less than
40 1/2 part per billion even under the conservative wetter condition case
4] (USN 1995).
42 . -
43 ¢ The attenuation on soil--It is unlikely that soluble PCBs would travel
a4 at the same velocity as the downward percolating water in the vadose
45 zone or in the stream tube in the aquifer.” As PCB-contaminated
46 leachate moves through the soil, the PCBs will be retarded by soil
47 attenuation. The primary mechanism for attenuation of water-soluble
48 PCBs is adsorption on organic carbon present in the soil.
49

50 *Aroclor is a trademark of Monsanto Chemicals.
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For soil attenuation of organics such as PCBs, a distribution
coefficient, K ., describes the equilibrium ratio of the concentration of
contaminant in solid organic carbon to the concentration in the liquid phase
(i.e., milligram per kilogram-oc per milligram per liter). Values of K, for
Aroclor 1254 and Aroclor 1260 are 530,000 1iters per kilogram and
6,700,000 1iters per kilogram, respect1ve1y (Mabey et al. 1982). For
comparison, the K, values for typical organic contaminants were reported by
Lyman et al. (198%, p. 4-1) to range from 1 liter per kilogram to
10,000,000 Titers per kilogram, with the low value representing low adsorption
and the high value representing very high adsorption. The values for
Aroctor 1254 and Aroclor 1260 are near the upper end of this range, which
indicates a high adsorption potential. Even though the organic carbon content

_in trench 94 soil is low, some adsorption on soil will occur, retarding the

PCB migration and potent1a11y further reducing the already low concentrations
predicted.

In summary, the containment of the reactor compartment package and the
tightly bound nature of the small amount of PCBs present will prevent any
migration for many centuries or Tonger. Any subsequent release and migration
of PCBs should occur so slowly, and the concentrations of PCBs that enter the
environment will be so small, that it can be concluded that this disposal of
PCBs will not present an unreasonable risk to human health or the environment.

4.4 DEMONSTRATION THAT PERFORMANCE EVALUATIONS SATISFY PERFORMANCE
CRITERION

This section demonstrates that the results of the previous performance
evaluations satisfy the performance criterion of Section 2.3, which was.
established to determine if the regulatory redquirements of WAC 173-303 and
40 CFR 761 for exemption from liner/leachate collection system requirements
are met.

4.4.1 Demonstration of Better Performance than Minimum Technological
Design Requirements for Liner/Leachate Collection Systems

Section 4.1.2 contains an estimate of the containment 1ifetime of reactor
compartment packages buried in trench 94 using site-specific corrosion
studies. Without credit for the cover, and using the 'maximum’' pitting
corrosion rate of 0.0089 centimeter per year, the first pit would not
penetrate the containment for at least 143 years. Using the more probable

'expected’ pitting corrosion rate of 0.0025 centimeter per year, the first pit
would not penetrate the containment for 500 years. These first small
penetrations would occur in the minimum 1.27-centimeter-thick cover plates and
would not result in the generation of contaminated leachate. It is estimated
that the first potential for generation of contaminated leachate would not
occur until general corrosion caused structural failure that allowed the
surrounding 'soil to contact lead. This event would not occur for about
600 years at a minimum, and more likely for about 2,000 years after burial.
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It is clear that the optimistic estimate of liner design life falls far ‘
short (by an estimated 500 years) of the conservat1ve est1mate of reactor
compartment containment lifetime (i.e., based on ‘maximum’ corros1on rates).
Thus, the performance criterion is satisfied.

Trench 94 has been in operation since 1986 without burial of the reactor
compartments placed there. This mode of operation allows flexibility in the
disposal of this unique waste and this practice could continue until
installation of the final RCRA cover. The following operating practices are
10 employed to monitor the condition of the reactor compartments until these are
11 buried. Each week a nuclear operator performs an inspection of trench 94,

12 The reactor compartments are visually inspected to verify their integrity. In
13 addition, trench 94 is inspected for run-on, run-off, and erosion problems

14 after a significant precipitation or windstorm event. Further corrective

15 actions are discussed in the building emergency plan (Chapter 7.0).

WO CTRWMN

18 4.4.2 Demonstration of Long-Term Performance of the Disposal System

20 Section 4.2.2 summarized the results of the site-specific lead migration

21 studies. The PNL study (PNL 1992) showed that lead is strongly retained by

22 soil adsorption. This result was not affected by the addition of reactor

23 compartments to trench 94 (USN 1995). For the current arid climate condition,

24 using conservative assumptions and the immediate availability of soluble lead,

25 with conservative modeling, lead would not migrate to the aquifer at

26 100 meters from trench 94 for at least 2.2 million years or to the Columbia .
27 River for at least 2.8 million years.

29 For a potential future wetter condition, using the same conservative

30 assumptions and modeling, lead would not migrate to the aquifer at 100 meters
31 from trench 94 for at least 240,000 years or to the Columbia River for at

32 least 740,000 years.

34 These timeframes are well beyond the time the Hanford Site geological and
35 hydrological features could be transformed by glacial flooding and scouring

36 (DOE 1987, p. 3.58). The predicted timeframe for return of an ice age is

37 40,000 to 50,000 years (DOE 1987, p. 5.25). Studies based on previous ice age
38 events postulate that breakthrough of ice dams on upper tributaries of the

39 Columbia River will produce glacial flooding in the Hanford Basin, which

40 reasonably could be expected to scour out the waste sites to a depth of

41 several meters. Then, as flood waters back up at Wallula Gap, the water

42 velocity markedly would decrease and most of the sediments and waste probably
43  would be reworked and redeposited within the Pasco Basin (PNL 1985). Waste in
44 burial ground trenches could be scoured out and either would be carried to the
45 ocean or redeposited along with other sediments in the Pasco Basin. The

46 Hanford Site defense waste EIS indicated that "In any event, such floods would
47 obliterate most evidence of civilization along the Columbia River" (DOE 1987,
48 p. 5.25). Thus, it is generally accepted that events that reasonably cannot
49 be expected to occur within a 100,000-year timeframe should not be considered
50 in environmental evaluations. In fact, most studies are limited to

51 10,000 years, with a period of interest occasionally extending up to .
52 100,000 years.
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It is clear that even the most conservative estimate of the time for lead
to reach groundwater or surface water significantly exceeds the timeframes of
concern. : ’

4.5 SUMMARY

The information presented in this section has demonstrated that the
reactor compartments will outlast, by a considerable margin, the estimated
design Tife of a liner/leachate collection system. This section also has
demonstrated that the lead in the reactor compartments will not migrate to
groundwater before a timeframe that is beyond the geologist's ability to-
predict future geologic conditions. Finally, the information presented has
demonstrated that the small amount of PCBs in the reactor compartments does
not present an unreasonable risk to the environment. These demonstrations
satisfy the regulatory requirements for exempting trench 94 from
Tiner/leachate collection system regulatory requirements.

The strong structure of the reactor compartments and the low corrosion
rates identified for buried steel at trench 94 provide an excellent barrier to
the generation of leachate from the waste. The dry climate and native soil
together will further 1imit any potential movement of lead from the waste.
Even when considering future wetter conditions, lead would not reach the
groundwater aquifer for about 240,000 years. Over this time, impacts from
human activities and geologic events (e.g., next ice age) would be far greater
than any impacts from the lead.

Trench 94 has been in operation since 1986 without burial of the reactor
compartments placed there. This mode of operation allows flexibility in the
disposal of this unique waste and this practice could continue until
installation of the final RCRA cover. Weekly inspections of the waste and
Erech are conducted and will continue until the reactor compartments are

uried.

The beneficial site and waste characteristics combined with the operating
practices for trench 94 ensure that human health and the environment are
protected adequately by the proposed alternative of land disposal of the
reactor compartments in an unlined trench with a cover.
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. Figure 4-1. Typical Corrosion Profile.
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. 1 Table 4-1. National Institute of Standards and Technology
2 : : Corrosion Test Site Data.
3
4 Test site Maximum Average Pitting
penetration rate penetration rate factor*
(inches per year) (inches per year)
5  Springfield, Ohio 0.00355 0.00037 9.59
6 Los Angeles, California 0.00338 0.00028 12.07
7  Salt Lake City, Utah 0.00229 0.00023 9.96
8
9 *Pitting factor = maximum penetration/average penetration.
10 For conversion to centimeters, multiply inches by 2.54.
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5.0 REQUEST FOR EXEMPTION FROM LINED TRENCH REQUIREMENTS

Section 4.0 provides the following:

Performance of the proposed alternate design in preventing migration
" of the only WAC 173-303 regulated dangerous waste constituent, the

shielding lead; and performance results from the ability of the site
characteristics to strongly attenuate migration of this constituent

Demonstrates that this performance satisfies the previously stated
conditions for waiving liner/leachate coliection system requirements
(i.e., there is no technical advantage to installing a liner/leachate
collection system at trench 94)

Concludes that not only are the regulatory criteria for waiving
Tiner/leachate collection system requirements satisfied,. but in
addition, operating practices are employed that are protective of the
environment.

Thus, the DOE-RL hereby applies for an exemption from the dangerous waste
22 Tandfill liner/leachate collection sysiem requirements specified in

23 MWAC 173-303-665(2)(a) and WAC 173-303-665(2)(h), under the provisions of

24 WAC 173-303- 665(2)(b) and WAC 173-303-665(2)(j), for disposal of reactor

25 compartments in trench 94 of the 218-E-12B Burial Ground on the Hanford

26 Facility.
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ATTACHMENT ' 1

LETTER 02/01/91 FROM M. GEARHEARD (U.S. ENVIRONMENTAL PROTECTION AGENCY)
TC K.W. BRACKEN (U.S. DEPARTMENT OF ENERGY, RICHLAND OPERATIONS OFFICE)
REGARDING "REGULATION OF SUBMARINE REACTOR COMPARTMENT
DISPOSAL PACKAGES"
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United States Region 10 Alaska

Environmenta! Protection 12C0 Sixth Avenue foano
Agency Seatite WA 98101 Oregon
Washington
.
“7 February 1, 1991
Reply To

Attn Of: HW-074

Kenneth W. Bracken, Acting Director
Waste Management Division
Department of Energy

Richland Operations Office

P.0O. Box 550 (A5-21)

Richland, Washington 99352

Re: Regulation of Submarine Reacfor Compartment Disposal Packages

Dear Mr. Bracken:

The U.S. Envircnmental Protection Agency (EPA) Region 10 has
recently reviewed the regulation of the Submarine Reactor
Compartment (SRC).disposal packages under the Resource
Conservation and Recovery Act (RCRA). The lead shielding in the
SRC disposal packages 1s considered by EPA Region 10 to be an
integral part of the container and still serving its intended

Q primary purpose. Therefore, the lead shielding contained in the

" SRC disposal packages is not considered to be solid waste as
defined by 40 CFR § 261.2. This position is consistent with the
enclosed EPA-~Headquarters pollcy and guidance regardlng lead used
as shielding. In addltlon, since the lead shielding is not a
RCRA hazardous waste, it is not subject to the treatment
requirements under RCRA for a D008 radiocactive lead solid as
defined in 40 CFR § 268.42, Table 3. The SRC lead shielding is,
however, regulated as a "shate only dangerous waste" by the
Washington State Department of Ecology.

EPA Region 10, based on a review of the Puget Sound Naval
Shipyard, March 12, 1990 "Reactor Compartment Disposal Package
Hazardous Material Investigation" and December 12, 1990
"Engineering Report of Licguid Removal from Submarine Reactor
Compartment Disposal Packages", believes that the SRC disposal
packages are not subject to regulation by EPA Region 10 under
RCRA. The EPA Region 10 will, however, continue to regulate the
polychlorinated biphenyls (PCBs) contained in the SRC disposal,
packages in accordance with the Toxic Substances Control Act
~(Tsca). Until such time as the TSCA chemical waste landfill
" approval is granted, the Department of Energy (DOZ) must continue
to operate under the terms of the March 27, 1990 TSC2 Compliance
Agreement regarding PCB disposal for the SRC disposal packages.
s If any additional information pertinent to the regulation of the
\. SRC disposal packages becomes available, the DOE must inform
EPA Region 10 of any changes. ARECEIVED

FEB 1 1 1991

\ DOE-RL/AMR ™~
: . 101_Tne_n21 |



If any additional information is required, please contact
Daniel Duncan at (206) 553-6693/FTS 399-6693.

Sincerely,

Michael Gearheard, Chief
Waste Management Branch

ccs

Paul Day, EPA

Tom Eaton, Ecology

Toby Michelena, Ecology
Timothy Nord, Ecology
Roger Stanley, Ecology
Captain Axrthur Clark, PSNS
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

1315 W. 4th Avenue ® Kennewick, Washington 99336-6018 ® (509) 735-7581

February 28, 1996

Mr. James E. Rasmussen
U.S. Department of Energy
Richland Operations Office
P.0. Box 550

Richland, WA 99352

Dear Mr. Rasmussen:
Re: Reactor Compartments Disposal Packages Meet Disposal Requirements

The Washington State Departmient of Ecology (Ecology) has reviewed your January 12, 1996,

letter, Request for Concurrence that Reactor Compartment Disposal Packages Comply with
Amended Disposal Regulations Regarding Residual Liguids.

Ecology understands the Reactor Compartment Disposal Packages are a unique waste form and
agrees the proposed disposition of these packages is environmentally protective and in compliance
with WAC 173-303, provided the following conditions are satisfied.

¢ Liquids in the Reactor Compartment Disposal Packages shall be removed to the maximum
extent practical considering As Low As Reasonably Achievable pnncxples for controlling
worker radiation exposure,

e Liquids existing in piping systems external to the forward and aft bulkhead shall be removed
" by draining from existing valves at low points, dismantling of the piping systems, or equivalent
method.

e Liquids existing in piping systems internal to the forward and aft bulkheads shall be removed
by draining from existing valves at low points, pumping out, “blowing down,” using
compressed gas, or equivalent method.

e Liquids in the reactor vessel and primary shield water tanks shall be removed to the maximum
extent practical by pumping or equivalent method. A non-biodegradable sorbent shall be
added to reactor vessels and primary water shield tanks (as internal configuration permits) to

absorb any liquids remaining. ]E CCEVED
MAR 0 11336

DOE RL/CCC
196-PCA-263

- o1y



-Mr. James Rasmussen S .
February 28, 1996 ‘
Page 2

In the event a Reactor Compartment Disposal Package does not meet the criteria listed above,
Ecology should be contacted prior to disposal to determine compliance with WAC 173-303. If
you have any questions, please call me at 736-3043. ’

Sincerely, A
—7 é //
s ;—M
Norman T, Hepner, P. E.
Nuclear Whste Program

NH:mf

[V Mark French, USDOE
Jim Wrzeski, PSNS
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DESARTMENT CF THE NAVY

NAVAL CiVIL ENGINEZRING LABORATCRY
PCRT HUENEME,CA S 2002

Frem: Copmanding Cfficer, Naval ¢ivil Inginmeering
Ser= Zueneme

To! Commander, Puget Seund Naval shizyerd,
$8314-~5Q000 (C::_ue 2300.1)

Supj: CORROSICN OF BURTED SURMARTNE REACTCR COMTARTMENTS

Encl: (_l')" NCEL Repors woredictien of Pitting Csr=esion
Per<ormance of Submarine Reactor Comparxtoents Aflar
Surial at Trench 94, Hanfors, Washingtond - Harcd
1992

1. Enclesurs (1) is a final report cn an effort by the Naval

Civil EZngineering Laboratory (Ncs:;) ts pradict the corxesi cn

tenavior of decemmissioned submarine raaclor camparments tl2at

ara ta ke buried at Hanforxd, WashingtoR. The repert was prsparsa
at the raguest of the Nuclear Engineering Der artoent, Czde

2300.%1, Puget sound Naval Shipvard (vs*xs) and is based upon betl

+he evaluztion of historical cor—csicn data f£rom the lizaraturs

and an NCEL inspection of stael steucturas exhumed from the

vicinity of the buxrial gita., This rspors c-ngletes the NCZL
efforc on this proiect. : B

2. 3Based upen 2 consarvative eva_.x.a-.:_.on cf both ..he h.s-.::r cal
corrosion cata from the literature and em the evaluation of
stmuctures exmumed frim the vi cinity of ~.he purial site, &
maximum penetration of 0.350 wnc“es cver a 100 year burial sexicd
was px jec:‘au. A mors realistic mpaximm penetraticn of 0-100
inches in 100 years can ke achieved tarouch the use cI salecz
pack=ill adjacent to the reactsr compartments and the

installacicn of a meisture barriar cover over the twznck.

T o
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Prediction of Pitting Corrosion Periormancs

of Submarine Reactor Compariments
After Burial at Trench 84,
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PREDICTION OF PITTING CORROSION PERFORMMANCE CF
SUBMARINE REACTOR COMPARTMENT AFTER BURIAL AT TRENCIE 94,
HANFORD, WASHINGTON :

I PURPCSE

The intent of this review is to provide a predicdon of the maximum pexetration which
can be expecied to occur due to piiting corrosion of Submarine Reactor Compariments
during a 100 year period of burial in Trench 94 at Hanford, Washingion. This
information is needed to determine the need for conirolling corrosion of the reacior
compartments during the post burial period.

II. BACKGROUND

No site specific corrosion testing has been performed for reacior compariments buried in
Trench 94. Eowever, corrosion in Trench 94 soil can be related to experience with
corrosion at other sites when comparisons are made based on chemiczl contexnt,
resistivity, aeration and method of burial. This relationship permiis long range
estimation of corrosion performance in Trench 94 using historical data Som the other
sites.

This method of predicing corrusion is supported by the resuits of a study on the
conditions of underground fuel storage tanks exhumed at Hanford®. Thus, based on en
investigation of testng conducted at various sites by the National Institute of Standards
and Technology (NIST), formerly National Bureau of Standards, and correlating the
results with the corrosion of fuel storage tanks at Hanford, it was possible to establish a
conservative esiimate of the corrusion of reactor compartments buried in Trench 94 over a
100 year period.



Id. CONCLUSIONS

The predicied maximum pitfing corrosion penetration for 2 100 year period is 0.350
inches for ihe reactor compariments buried in Trenchk 94 at Eanford, Washington. The

131 icarz

zctuzl amount of pitdng corrosion is likely io be cozsiderzbiy less than the esfimated

maximum peneiration for the foillowing reasons:

The Y80 steel used for the submarine huil and the MIL-S-22688 Grade DE-36,
CL-U steel used for fabrication of the containment bulkheads on the ends of the
compartments are more resistant to corrosion than the open Hearih carbon steel
used in the NIST corrosion tesis. '

The reactor compartments will be buried with native soil prepared to provide .
properties which will give corrosion rates lower than for unprepared native soils.
The Hanford soil wiil be graded to remove stones greater than a half inch to creaie
a uniform backfill that will prevent differential emvironments that can ceate
galvanic cells that accelerate corrosion. The NIST test data and most of the data
_"ﬁ-om the fuel storage tanks is for steel buried in native soil

Moisture content of the soil in Trench 94 will be lower since a cover compliant with
the requirements of the Resource Conservation and Recovery Act (RCRA) will be
installed that reduces moisture incursion into the soil. The NIST test data and the
fuel storage tank data are from sites that did not have such a cover. Even withouta
RCRA cover the moisture content would be lower in Trench 94 since the reactor
compariments wiil be buried 10 to 40 feet underground as compared to NIST
testing that was accomplished at 5 feet where the moisture content is higher

Soil characteristics at Trench 94 are less corrosive than NIST test sites beczuse of
the comparable chloride and suifate content and higher resistivity.

The estimation of the upper Limit of corrosion is based on a linear projection of
corrosion data which results in a conservative predicHon of long term corrosion
performance, since actual corrosion rates usually decrease over time.

(3]




IV. DISCUSSION

A review of aistorical corrosion data from studies previousiy accorspiished at Fanford
revealed ihat the conditions affecting corrosion and the materizis investigated in-mosi of

in Toerck 94, (zs

these stucies ave not comparable to the rzacior comperiments tuxd
discussed in Appendix A). Thus, it was concluded ihat cor-osion rates derived from
these studies should not be used to predict corrosion rates for reacior compariments in
Trench 94,

On the other hand, investigation of corrosion data from tesis conducted by the NIST at

various sites, and corrosion data from exhumed fuel storage tanks at Eanford, identified .

canditions more representative of the burial condifions for the reactor compartments in
Trench 94 at Hanford, allowing the maximum depth of peneiration to be confidently
predicted for the 100 year post burial period.

The use of historical data from other sites to predict corrosion rates at Fanford requires .

that the soil characteristics be comparable. The characteristces of soil which have the
most significant effect on the corrosion performance of buried sisel are the resistivity;
chloride ion content, sulfate ion content, aeration, and pH.

Extensive soil analysis conducted in Trench 94 by Ebasco Services Incbrporated"—‘m
confirm that soil characteristics are very comparable with values normaily used to
describe EanfordX®, Testing did identify an isolated area in Trench 94 with undesirzbie
amounts of chioride and sulfate. However, as reported by Ebasco, these samples were
obtained from a thin layer of clay in the trench side and are not representative of the soils
in Trench 94.

NIST has conducied exiensive corrosion studies on uncoated metals exposed o soil at
many test sites®. While zone of these tests were performed at the Hanford site, the data
from severai NIST test siies can be used to establish a probabie corrosion rate for Trench
94 since the soil characteristics are similar. Soil characieristics and corrosion rates at
several of the NIST testi sites, and iypical soil characteristics for Hanford are given in
Table 1. Al of she NIST sites have well aerated soiis as does Fanford



Whiie soil _chz:ac';"er.'siics of the NIST test sites are simiiar fo those of Trench 94, the
resistivity, which is the predominant facior in terms of corrosiviiy in these fypes of soils,
is much higher at Trenck od. Therefore, higher corrosion rates are liteiy to resuit 2t the
NIST test sites than will be ei;en'enceri-by the reactor comparmments buried in prepared
backSll in Trench 94. The dzia Zom the least corzosive NIST iest sife, Salt Lake City,
indjcates a peneiration raia of 0.00229 inches per year based upon a test duration of 17.4
years. A projection of the data from the Salt Lake City data is shown in Figure 1. This
projecton gives a maximum penetration of 0.230 inches in 100 years and establishes a
more reaiistic prediction of long term corrosion of the reacior compariments at Trench
4

PredicHon of long term corrosion performance from short term corrosion data, using a
linear projection as discussed above, is imprecise because the corrosion rate varies with
Y4me. The corzousion rate for carbon steel gemerally decreases with time giving 2 carve
which is concave downward as depicied in Figure 2. If the datz is from a sufficenily
long pexiod, the corzusion data from intermediate periods of exposure can be used to
project a realistic, but conservative estimate of long term corrosion pen'drmance. This is

" demonstrated by a linear projection, tangent to the curve for corrosion pemetration versus ‘
- time shown as the line to point A in Figure 2. Linear projection of long term
performance from only one data point, a secant projecion, will result in a very
conservative estimate of long term corrosion performance shown as the line to point B in
' Figure 2. This secant projecton results in a higher estimate of long term corrosion from
the same corrosion datz. Thus the linear projection used in this study to predict

corrosion of reacior compariments is considered conservative

Data from Hanford Undereround Storage Tanks

In the period between 1989 and 1991, 16 carbon steel fuel storage tanis, buried for as long
as 48 years, were exhumed from the Hanford Siie in the vicknify of Trench 84. An
evaluation of the extermal corrosion of these tanks was performed®) and estabiished a
maximum pitting corrosion rate of 0.0035 inches per year. The conciusions of this study
.are in agreement with results obtained using-the NIST iest data from other sites for
predicding corrosion atiributed to soil conditions at Hanford. - '

L



Of 2ll the corrusion studies conducted at Fanford, the study of the buried fuel sworage
tanks mos closely relates to the conditions under which the reacior compartments will
be buried in Tremc: 94. The fuel siorage tanks were buried in soils and bacicZil
representative of the general characieristics of the Hanford Site as deseibed in Tabie 1.
From instectons of the bacikSil ackering to the fuel siorage taniks, it was apparant thai
some of the iznks were buried using select bacisiil (sard), while others 2ad been buried
using bacikfill which had not been prepared, containing both very fSne maierial and lerge
rocks. The tanks buried with unprepared backSil exhib_ited the worst cases of pitting
corrosion due io large siones being in contact with the tank. This creefed gaivanic ceils
that accelerated the corrosion rate at the point of contact. In comparison, the maximum
pitting corrosion rate for the fuel storage ianks buried in prepared-backSIil was
significantly less and ranged between 0.0013 and 0.0018 inches per year.

The corrosion data Som the evaluation of the fuel storage tanks is considered o be
applicable for establishing an upper limit on the pitling corrosion of the reactor
compartments at Trench 94. A linear projection of the highest pitting corrosion rate
gives a conservative esiimate of 0.350 inches of pitiing corrosion peneirzation over a 100
vear period. For the reacior compartments, lower corrosion rates wiil be achieved by
using prepared nauve soil, providing an eavironment which is free from stones or other
debris which can cause differential cells that accelerate corrosion. In addiiion, a lower
moisture content wiil be achieved by instailation of 2 RCRA cover. )

V. SUMMARY

In estimating an upper Hmit for the corrosion of reactor compartments buried in Trench
94 at Hanford, Washington, both historical test data from similar sites and data from
excavated material buried in the vicinity of Trench 94 were assessed. Ia ail cases
assumptions made in assessing the data were conservative and result in a projecfon of -
corrosion penetration higher than that which is realisiically anticipated. An estimate of
0.250 inches of penetration of the reacior compariments over 2 100 year period is projectad
as 2 conservative upper Hmit considering the assumptions used in {he evaiuation of the
corrosion data. Eowever, a peneiration of 0.100 inches in 100 yezrs is exgected due o the
benign conditions which will be established_ in the coniroiled burizl of reactor

compartments in Trencx 94.




Teble 1

Soii Characteristics
and Pitting Corrosion Data-for
the National Institute of Standards and Tecnnoiogy‘"
Corrosion Test Sites
Compared to Eanford®x® e

Maximum

Site Resistivity Chloride Sulfate joi=3 Penetiration Rate
(ohm-cmm) (mg-eq/100g) (mg-a/100g) (Inches/vz)

Soringfeld 2,980 0.03 012 73 - 0.00853

Ohio _

Los Angeles . 2,600 0.068 0.25 13- - 0.00338

California

Salt Lake 1,700 0.06 048 76 0.00222

City, Utzh .

- Hanford 5,000 0.01 0.10 82 —
‘Washingion ) . :
Trench 94 31,000 0.08 021 82 B
Hanford : .

Washington
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Appendixz A
Spmmary of Previous Corzosicn
Studies as They Relate to Buxizl of
Submarine Reacior Compariments in Trenck 94
Prior to the underground fuel storage tank corrosion study @, corrosion studies at the
Eanford Site have been performed, mainly to determine the estimated service life of
drum type wasie coniainers and underground utilities. - Previous Hanford Site data is
based primarily on visual observation, as opposed to that obitained using more accurziely
measured data and well documentied data gathering fechniques®. Thus, existing data is
considered only approximate and is limited in scope.

Many corrosion studies previously performed at Eanford bave limited appiicability since

they document specific burial conditions that accelerated the rate of corzosion beyond that

occurring in native Hanford soil. These conditions incinde elevated corrosivity of wasie

internal to the container®, excessive humidity in the disposal envirommeni® and

elevated temperatures of soil with mrineral or chemical content not representative of

native Hanford soif®. Therefore, a ciose examination of the burial conditions is

necessary before information from a specific study can be used to predict corrosion raies
of materials at Hanford. In particular, none of the burial condifions discussed in these

studies are representative of the conditions that will exist for the reacior compariments

buried in Trench 94.

The corrosion data from NIST studies conducied at the Toppenish® site is commeonly
used in the projection of the corrosion behavior of steel ai the Hanford sife. However, as
shown in Table A-1, the soil characteristics at the other three sites are considered more
representative of Hanford than Toppenish. The chloride and sulfate levels at Toppenish
are significantly higher than Hanford and the other NIST tests sites. The only soil
charactaristic at Toppenish that is comparable to the Hanford Site is pi. :

A-l




Vaiues for pH between 7 and 11 are normally considered mildly aikaline. Conseguently, it
is conciuded that-a higher corrosion rate at Toppenish resuits from the higher chloride
and sulfate levels. It appears that the decision to use corwosion rates for Toppezish to
predics corrosion at Eanford was very comservative because of the higher chloride and
sulfate content of the Torpenish soil, 2s indicated by previdus studies®. :

In summary, these earlier reporis document corvosion rates which are higher and not
solely a result of exposure to native Kanford soil as will be the condition for the reactor
compartments in Trench 94 at Hanford. In facs, little- existing Hanford corrosion data is
considered useful in the accuraie predicZion of corrusion performance of rezctor
compartments in Trenck 94 and studies with more comparable conditions and materials,
such as the exhumed fuel storage tank siudy, should be utilized. e :




TABLE A-1
Soii Characteristics

2nd Bitgng Corrosion Data jor

. the Nationai Insdtute of Standards and Technology®
Corrosion Test Sites
Compared to

Tovpenish® and Hanford®x*

’ Maximum
Site Resisiivity =~ Chloride Suifate I=8 Penetration Rate
(obm-cm) (mg-eq/100g) (mg-eq/100g) (Inches/yr)
Springfield 2,980 0.03 012 73 0.00355
Ohio -
Los Angeles 2,600 0.06 0.35 73 0.00338
California -
Sait Lake 1,700 0.06 0.48 7.8 0.00228
City, Utah
Toppenish 6,000 083 045 838 - 0.00820 -
Washington . :
Hanford 5,000 0.01 0.10 82 _
Washington
“Trench 94 31,000 0.08 021 87 —_—
- Hanford '
Washingion

A-3
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UNITED STATES DEPARTMENT OF COMMERCE

RS
2 A\l ‘\', NEI- National Institute of Standards and Technoiogy
E ° ’ Gaiehersourg, Marvianc 20888

&

&

April 16, 1992

Capt. G.R Yount, U.S. Navy
Commander -

Puget Sound Naval Shipyard
Code 100

Bremerton, WA 98814-5000

Dear Capt. Yount,

As requested in your Order For Work And Services number N00251-92~-WR-
20230, attached is our letter report on the review of the Naval Civil '
Engineering Laboratory document entitled "Prediction of Corrosion
Performance of Submarine Reactor Compartments After Burial at Trench 94,

Hanford, Washington".

Sincerely,

e

Dr. EN. Pugh, Chief
Metallurgy Division
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April 16, 1992

Capt. G. R. Yount, U.S. Navy
Commander

Puget Sound Naval Shipyard
Code 100

Bremerton, WA 98814-5000

Dear Capf. Yount,

This is.a letter report on our review of the document entitled "Prediction of
Corrosion Performance of Submarine Reactor Compartments After Burial at Trench
94, Hanford, Washington” by Jim Jenkins [1]. Jenkins examined the results of NBS
{now renamed NIST) underground corrosion tests with soils similar to Trench 94 at
Hanford {2,3] and the results of examinations of tanks buried for up to 46 years ata
site near Trench 94 at Hanford [4] and concluded that the expected pitting corrosion
rate of steel in the trench would be approximately 0.001 inches per year and that the
maximum corrosion penetration after 100 years would be less than 0.350 inches.
After careful review of Jenkins’ report, the report on tanks buried at Hanford and
the original NIST data, we conclude that Jenkins utilized conservative procedures
for developing these estimates and, in our opinion, the corrosion rates for the
reactor compartments in Trench 94 will be within these figures:

This opinion is based on the following conditions. The first is that the
corrosion behavior of the NIST samples at the NIST sites with soils identified as
similar to Trench 94 will be representative of the behavior of the reactor
components. The second is that the processes that determined that corrosion
behavior during the exposure periods used for the NIST study (=17 years) will
continue to limit the corrosion rate in a similar manner in Trench 94 for 100 years.
The third is that the soils in contact with all of the steel surfaces will be essentially
the same as that given in the specification for Trench 94 soil. The fourth, is that in
using the maximum penetration data from the tanks buried at Hanford, it is
assumed that the corrosion behavior of these tanks was similar to that observed in
the NIST studies. :

To evaluate the condition that soiis at the NIST sites are represeniative of the
soil in Trench 94, we examined the original data on the characteristics of the soiis at
the NIST sites identified by Jenkins. In Table 1 of his report, Jenkins specifies three
soils at NIST sites as similar to soils at Trench 94 in Hanford. These are site #26 in
Springfield OH, site #335 in Los Angeles CA, and site #47 in Salt Lake City UT. In

1



Table Al, appendix A, he also lists NIST site A in Toppenish WA as of interest
because of its proximity to Hanford, but not necessarily similar to the Hanford soils
[2]. References in his document identify NIST sites #12 in Los Angeles, site #20 in
Cleveland OH, and site #32 in Rochester NY as similar to soils in the Hanford
complex, but not necessarily at Trench 94 [3]. We agree with Jenkins that, except for
the Toppenish site, these soils are similar to that reported for Trench 94. To
evaluate the validity of using the Toppenish site to estimate the behavior in Trench
94, we went back to the original measurements of the soil characteristics and found
that the values given in reference [3] and cited by Jenkins are correct. This is
important as the chioride content of the Toppenish soil is more than ten times that
given for Trench 94 and, therefore, this site should not be considered representative
of conditions expected for Trench %4. The other sites are reasonable choices, but

scxentxﬁcally and, in some cases [6], has failed to prov1de accurate estimates.

To develop a corrosion penetration estimate from the NIST data for
comparison to Jenkins’ estimate, we combined all of the average maximum
penetration data from the NIST sites identified by Jenkins as similar to Trench 94,
excepting the Toppenish site, and performed a linear regression analysis, figure 1. .
This approach assumes that the variations in the soil characteristics and the
corrosion rates at these NIST sites should encompass the variations at Trench 94.
Linear regression analysis of this data estimates the expected maximum penetration
in samples buried at the NIST sites for 100 years as 0.218%0.103 inches with 2 99%
confidence interval. While this corresponds to an estimated penetration rate of
0.00198+0.00054 inches which is greater than the 0.001 inches per year determined by
Jenkins, the maximum penetration estimated by this technique with a 99.5%
confidence is 0.321 inches which is below Jenkins’ maximwm penetration estimate
of 0.350 inches.

To evaluate the validity of using a linear mode! for the maximum peﬁebaﬁon
(a constant corrosion rate), we examined the exponent, n, determined by Romanoff
[3] by fitting the NIST data to the relationship

P=Kt?

For a constant corrosion rate as required for linear behavior, the value determined
for this exponent would be one and, if the corrosion rate decreases with time, the
value of this exponent will be less than one. Romanoff’s results are given in Table 1
and, by examining this table, it can be seen that for all of the sites identifigd by
Jenkins as having soil characteristics similar to Trench 94, the exponent, n, was less
than one and, in most-cases, significantlv less than one. Therefore, Romanoff’s
results demonstrate that using 1 as the exponent for estimating the maximum
corrosion penetration is a conservative estimate. :

~
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In our discussion, we have used the term maximum penetration rate to
represent the maximum wall thinning that occurs at the bottom of the corrosion
pits that form when steel corrodes in soils. We avoided using the term “pitting
corrosion” to describe this form of attack because we did not want to confuse this
type of attack with the pitting corrosion that is observed on passive metals such as
stainless steels when they are exposed to solutions containing halide jons. For
pitting of steels in soils, the pits result from variations in the environment in
contact with the surface of the samples which cause local variations in the corrosion
rate and, ‘as corrosion products accumulate on the surface, the rate of pit propagation
decreases as shown by Romanoff.

Jenkins uses five additional arguments explain why the maximum:penetration af
Trench 94 would be less than that observed at the NIST test sites. Our comments on
each of these is as follows:

1) Jenkins states that the HY 80 steel and the Grade DH-36, CL-U steel are more
resistant to underground corrosion than steels used by NIST. Although 3.5 %
Ni and 0.9% Cr are added to the HY80 alloy to enhance low temperature
toughness and the low carbon improves weldability, these slight variations
from a plain carbon steel would provide only minimal improvement of the
underground corrosion performance of alloy Y 80 for the time frame of
interest. Similarly, the Grade DH-36 CL-U Steel has a slightly elevated Mn and
Si compared to a plain carbon steel, but again, these modifications will niot
significantly improve its corrosion performance in an underground
environment.

1

2) Jenkins states that by using prepare backfill with no stones larger than 0.5
inches the soils will be less corrosive than similar NIST soils. We believe that
removal of large stones from the Trench 94 backfill makes the Trench 94 :
backfill more similar to the NIST soils. None of the NIST test site soils contain
the large (10 inch), oblong stones found at trench 94. The largest (2 inch) stones
at any NIST site are found at Site B in Baltimore, and they are relatively few in
number compared to Trench 94. Jenkins statement is more appropriate for the
tanks buried at Hanford where the maximum penetrations were higher for the
tanks buried with unprepared native soil than the tanks buried with prepared
backfill.

3) We agree that a continuous, unperforated piastic cover at Trench 94 will recuce
moisture intrusion from the soil surface. It is @so true that the water tabie at
most NIST sites is considerably higher than that found at Trench 94, because
water tables are closer to the soil surface and in general, rainfall is greater.

Since the deterioration rate of the plastic cover is unknown, it cannot be
factored into the estimates.



4) We agree that the resistivity of soil at Trench 94 is generally higher than that .
found at any of the NIST underground test sites, and in this respect is expected
to be less corrosive than the NIST soils. Chloride and sulfate content at Trench
94 and the NIST sites identified by Jenkins are very similar, and would not be
expected to have a significant effect on relative corrosivity of these soiis.

5) We agree that a linear projection of maximum pit penetration as performed by
Carlos, provides.a conseryative estimate of the corrosion penetration. There is
an uncertainty assodiated with any extrapolation beyond existing data and
conservative approaches are required.

In summary, it is our opinion that Jenkins’ conclusion, that the maximum
penetration of steels buried in these environments will be less than 0.350 inches
after 100 years and the expected or average pitting corrosion rate will be 0.001 inches
per year, is reasonable given the conservative estimation procedures he employed,
our existing knowledge of corrosion mechanisms, the environmental conditions
expected at Trench 94, and the existing NIST data on corrosion behavior of similar
steels at similar sites. . :

Sincerely,

N W

Edward Escalante
orrosion Group

“\_\Rk

Richard E. Ricker, Ph.D.
Group Leader
Corrosion Group
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Table 1 - Mean values of constants k5.3 and n and their standard errors. [3]

Site

No. Soil Type - ks3 Oxs3 n On
12 Hanford fine sandy loam 512 14.0 0.13 -~ 0.73
20  Mahoning silt loam 344 27 042 0.9
26 Miami silt loam 457 7.1 041 022
32 Ontario loam 44.8 26 033 0.07
35 Ramona loam 265 13 025 008

47 Unidentified silt loam 20.1 12 0.32 0.08

(=21
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Figure 1 - Linear regression analysis of the average maximum penetration data
obtained at all of the sites identified by Jenkins as having scils similar
to Trench 94. The dashed lines represent the upper and lower limits
of the expected values at the 99% confidence level based on the linear
growth rate assumption. '

N



DOE/RL-88-20, Rev. 1
07/97 .

ATTACHMENT 5

LETTER FROM D.R. HELGESON (CORROSION CONTROL SPECIALISTS)
TO C.L. REAUME (PUGET SOUND NAVAL SHIPYARD) REGARDING
SOIL RESISTIVITY TESTING, HANFORD, WASHINGTON

ST wWN =

970521.1516 ATT 5-i



DOE/RL-88-20, Rev. 1
07/97 -

GV WO N

This page intentionally left blank.

970521.1516 ATT 5-ii



@?/35,139% 1@8::9 FROM D8R ovifiuhivn:iun v ewmee e e

A
(206) 251-8075

@

R & B Corporate Park. Suite P01
6617 South 193rd Place
Kent, Washingion 98032

June 29, 19%0
Puget Sound Naval Shipyard
Officer In Charge of Construction
public Works Dept. Code 460
Bremerton, Washington

Atin: Chexryl L. Reaume

Ref: Soil Resistivity Testing
Hanford, Washington
Contxact No, N62474-90-M-6478

Dear Ms. Reaume,

On Wednesday June 27,1390 CCS completed the testing as
directed by the referenced contract. The preliminary results
were faxed to your office on June 28, 1990. The following is
a summary of the procedures used and a brief analysis of the
data.

Test Precedures

The test procedure followed was that described by The

ASTM Standard Method G-57-78, " Field Measurements of Soil

Resistivity Using The Wenner Four electrode Method *. The
testing was completed using a Nilsson Model 400 soil
resistivity meter Certified and Calibrated on June 26, 19950.
A sgketch is attached depicting the general arrangement of
the meter, electrodes, and wiring.

Testing was witnessed by William Caxlos (Westinghouse)
and by G.L. Ecklund (U.S. Navy). Testing was done at six
locations. One test was completed on each side of the
existing excavation for Trench 94 and one test for each of
two spoil piles. Testing was done at each location with pin
spacings of 10, 20, 30, 40, and 50 feet.

Prior to leaving the site copies of the raw data
collected was provided to William Carloes.
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The Wennexr four pin test procedure provides the average ~

resistivity of the soil to a depth equal to the pin spacing.
Therefore testing was completed at several depth in addition
to the 50 foot spacing requested to better characterize the
soil. Moreover the data may be enhanced by processing the
data with formulations developed by H.E. Barnes. The Barnes
formulations provides an approximation of soil resistivities
for depth layexrs. The data collected for these test were
processed in this manner. The data is tabulated on the
attached data sheets.

The data is useful in both evaluating the potential for
corrosion activity and for designing cathodic protection.
However in evaluating the potential for corrosion activity '~
of a site, it should not be done using soil resistivities
alone. Soil resistivities should be combined with the other
parameters, as you have scheduled for testing, including
"conductivity, sulfides, sulfates, chlorides, moisture
content, and pH. . )

Results and Analysis

The soil resistivity data collected at this site is )
generally classified as high and not verxy corrosive but it
does show some stratification. PFurther the Barnes layer .
calculations on the north side of the trench would indicate
a more aggressive environment for buried stédels’ However in
analyzing soil resistivities by themselves, caution should
e used in drawing any fizm conclusions regarding the
potential for <corrosion. The National Association of
Corrosion Engineers (NACE) in their basic short courses
provide a guideline for the relative amount of corrosion in
the absence of mitigating measures. Those guidelines are as

follows:
’ Relative Corrosion
Soil Resistivity Rate
Below 500 ohm-cm Very Corrosive
500 to 1000 ohm-cm Corrosive
1000 to 2000 ohm-cm Moderately Corrosive
2000 to 10,000 ohm-cm Mildly Corxosive

Above 10,000 ohm~cm Progressively less Corrosive

NACE does not suggest that in high resistivity soils
that there is no corrosion but only that the rates of
corrosion in general decrease., The conceptual cathodic
protéction design package being evaluated by the Navy for '
the SRC site provides a reference in Attachment 3 to H.C.
Van Nounhuys. Van Nouhuys classifies and evaluates soils in
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. high ranges that extend up.to a million ohm-cm. The majority

of his conclusions were arrived at by collecting pipeline
leak histories in high resistivity soils. Eis work is
supported by many others working with underground pipelines
and tanks.

Thus it is our recommendation that cathodic protection

be applied to the SRC’s even though the soil resistivities

are classified as high with relativity low corrosion rates.
The basis for this recommendation is based on the present
plan to maintain the integrity of the SRC in excess of 100

.years.

Alsc in reviewing the conceptual design being prepared...

it would appear the Navy 1is desirous of a galvanic system.
This is the most desirable type of cathodic protection
system in nearly all applications. However, to make the
installation of a galvanic system effective in high
resistivity soils economically <feasible, the current
requirement must be low. Based on my casual inspection of
the SRC’s while on site, it is my opinion the quality” of
coating may need to be upgraded to achieve that end. It
would be my recommendation the a detailed coating inspection
of each SRC be completed prior to formalizing the selection
of a galvanic anode design.

CCS would be pleased to assist the Navy with. this
project as it proceeds. If we can clarify any of the above
please contact our office.

Sincerely

Dennis R. Helgeson, P.E.

.84
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IC Site {Trench 94) : D. Helgeson oo .
inforxd, Washington 6/27/90 .
-84 o Nilsson (Model 400)

S/N 40-2291

Soil Resistivity Data
Wenner four Pin Method

. : Barnes
Pin Soil Layer
Test Spacing Resistivity Resistivity
‘gite Location LR {ohm-cm) {ohm~cmm)
1 East side of trench 10 36,385 -~
20 65,110 308,270
30 : 22,980 i 10,017
40 37,534 - *E
50 41,173 67,247
2 South side of trench 10 70,853 - - ‘
: 20 . 103,410 ~ 191,309
30 166,305 o
40 72,004 26,634
50 41,173 15,177
3 Spoil pile to south i0 23,838 -
of trench 20 22,980 22,096 .
30 34,470 | *x
40 35,236 37,753
50 " 54,578 i
4 West side of trench 10 107,240 -
20 91,920 80,432
30 87,665 111,616
40 91,920 78,131
50 . 85,218 65,975

Page 1 of 2 .

Corrosion Contxrol Specialists
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Test
Site

Location

FROH DBA COMMUNICATION

Pin
Spacing
(ft)

North side of trench 10

20
30
40
50

Spoil pile to north 10

of trench

20
30

50

Soil
Resistivity

(ohm-cm)

21,063
10,140
25,283
21,448
14,363

36,385
32,385
41,939
29,108
53,620

Barnes
Layer
Resistivity

(ohm-cm}

e
114,182
14,194
6,187

30,087
92,481
15,178

* The Barnes layer calculation is not valid for these layers

Page 2 of 2

Corrosion Control Specilalists
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1
2
3
4
5 Transmitted from DOE-RL to Ecology.
6
7 Reference: = Low-Level Burial Grounds Dangerous Waste Permit Application
8 Supplement 2: Design Documentation for Mixed Waste Nondragoff
9 Land Disposal Facility (DOE/RL-88-20, Supplement 2, Revision 0).
10

11  Site Invésfigation Report: WHC-SD-W025-SE-001, Revision 0.
"~ 13 Correspondence Number: 90-PPB-186, Septémber 20, 1990.
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Transmitted from DOE-RL to Ecology.

Reference: A Final Report: Laboratory Testing of Geomembrane for Waste
containment Environmental Protection Agency Method 9090

Document Number: 9090 Test Results, WHC-SD-WM-TRP-237, Revision 0.

Ll
WM OWOO N UL W N —

Correspondence Number: 96-SWT-333, November 7, -1996.
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. 1 APPENDIX 4G

2

3

4 SOIL LINER PERFORMANCE CALCULATIONS

5

6

7 Assume Net Infiltration = Total precip - evapotrans (no run-off)

8

9 [From WHC 1992 (Project W-025 Design Report), Appendix C.1, page 44]:

10

11 Precip = "7.08"

12 Evapotrans = 5.46

13 Net Infiltration = 1.62"

14

15 Assume landfill is open for 10 years.

16

17 Assume no flexible membrane Tiner, no holding time/storage for

18 precipitation.

19 .

20 - Head on soil liner after 10 years = 10 x 1.62 = 16.2"

21

22 Average head = 16.2"/2 = 8.1"

23

24 Darcy's Law: g = KiA

25

26 and q/A =V

27 ;

28 -V =Ki where K = hydraulic conductivity = 10°" cm/sec

29 i = pressure gradient = 8.1"/36" = 0.225

30

31 =V =0.225 x 1077 cm/sec

32

33 In 10 years, penetration = 0.225 x 107 cm/sec x 3600 sec/hr x 24 hr/day x 365
34 day/yr x 10 years

35 =7.1 cm
36 = 2.8 in
37

970521.1517 APP 4G-1
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APPENDIX 5A
INTERIM STATUS GROUNDWATER MONITORING

Eight burial grounds were included in the interim status groundwater
monitoring program. These are the 218-E-10 and 218-E-12B Burial Grounds in
the 200 East Area (refer to Chapter 1.0) and the 218-W-3A, 218-W-3AE,

10 218-W-4B, 218-W-4C, 218-W-5, and 218-W-6 Burial Grounds in the 200 West Area
11  (refer to Chapter 1.0).

WRONOGI WM

13 In accordance with an agreement signed by Ecology and the DOE-RL

14 (Ecology 1986), an initial groundwater monitoring system consisting of

15 35 wells was installed around the LLBG. This system was designed in

16 accordance with WAC 173-303-400 and 40 CFR 265, Subpart F requirements. Based
17 on information from the initial 35 wells, 46 additional wells have been

18 installed completing the monitoring network for the LLBG.

20 The following sections provide a summary of the groundwater monitoring
21 data obtained from wells installed during the interim status period.
24 1.0 INTERIM STATUS GROUNDWATER MONITORING APPROACH
25 .
‘26 . A specific investigative approach was taken to support the design of the

27 LLBG groundwater monitoring system. This approach consisted of the following
28 elements.

29

30 o Define specific waste management areas for the LLBG. These low-level
31 waste management areas (LLWMAs) consisted of one or more regulated

32 units treated as a single monitored unit with respect to groundwater
33 monitoring. The size and extent of a LLWMA were determined

34 principally by the size and location of regulated units.

35 ) ’

36 s Establish an initial groundwater monitoring well network from which
37 stratigraphic, hydrogeologic, and background water quality 1nformat10n
38 can be obtained. The data was used to determine the need for

39 additional groundwater monitoring wells.

40

41 s Provide preliminary hydrogeologic properties of the uppermost aquifer
42 system beneath the LLBG using data collected from the monitoring well
43 network and from previously collected or published data.

44

45 . Within the scope of the 1986 agreement (Ecology 1986), the DOE-RL agreed

46 to install an initial network of 35 groundwater monitoring wells of no more
47 than 305 total meters drilled to supplement the interim status program. The
48 groundwater monitoring plan for installation contained specific details for
49 these 35 wells (PNL 1987). These wells were to provide information regarding
50 the hydrogeologic properties of the uppermost aquifer beneath the LLBG and

1 also were to be used in collecting background water quality data at quarterly
52 intervals for at least 1 year from the time of installation. The initial
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network of 35 wells was installed as planned, and the goals of the network in
providing preliminary hydrogeologic information and background water quality
data were met. Based on data from the initial well network, 46 additional
groundwater monitoring wells were installed. The construct1on details for
these wells are contained in the various borehole completion reports

(WHC 1990a; WHC 1990b; WHC 1993a, WHC 1993b, and WHC 1994).

Preliminary hydrogeologic properties within the uppermost aquifer were
documented by PNL (198%a) based on information from the initial network of 35
10 wells. Within the scope of the characterization plan, the following four
11 specific objectives were achieved:

W0~ WM

12 .
13 o Development of a preliminary conceptual model of the hydrogeologic

14 system within ‘the uppermost aquifer

15 )

16 e Determination of horizontal and vertical hydraulic gradients within

17 the uppermost aquifer

18

19 e Determination of the range and distribution of horizontal hydraulic

20 conductivity values within the uppermost aquifer

21

22 o Determination of the storativity of the sediments within the uppermost
23 aquifer.

24

25 The methods applied to achieve the objectives are described in

26 Section 2.2. Hydrogeologic properties for the 46 additional groundwater
27 monitoring wells were reported in WHC 1989e; WHC 1990b; and WHC 1993a,
28 WHC 1993b, and WHC 1994.

30 Compliance boundaries were established for five LLWMA that 1ncorporate

31 portions of one or more burial grounds. These boundaries, shown in Figure 1
32 and Figure 2, were defined by a Tine that connects the mon1tor1ng wells spaced
33 around the perimeter of each LLWMA. Because of uncertainties and potential

34 future changes in the divection of groundwater flow described later in this

35 text, the compliance boundaries are shown in the figures to extend around the
36 entire LLWMA, However, at any specified time, the regulatory compliance

37 boundary will be considered to be present only along the existing downgradient
38 1imit of the LLWMA, in compliance with WAC 173-303-645(6)(a). The individual
39 monitoring wells were located in accordance with WAC 173-303-645(9)(b), as

40 close as possible to the hydraulically downgradient 1imit of the LLWMA taking
41 into account rights-of-way and other physical obstructions. The following are
42 the designated burial grounds incorporated in the LLWMA: :

43

44 e [LWMA-1--218-E-10 Burial Ground

45 o |IWMA-2--218-E-12B Burial Ground

46 o |LWMA-3--218-W-3A, 218-W-3AE, and 218-W-5 Burial Grounds
47 o | [WMA-4--218-W-4B and 218-W-4C Burial Grounds

48 e [LWMA-5--218-W-6 Burial Ground.

49

50
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2.0 INVESTIGATIVE METHODS
This section summarizes the techniques and methods used to assess the

hydrogeologic properties of the uppermost aquifer beneath the LLBG.

2.1 EXISTING SITE HYDROGEOLOGIC INFORMATION

W00 U WP —

Hydrogeologic information has been collected since activities began in

10 the mid-1940s. Much of the information on subsurface geology in the 200 Areas
11 has resulted from the analysis and interpretation of more than 1,400 boreholes
12 and wells completed in and around the 200 Areas. Raw data have been compiled
13 into the following databases:

14

15 e Hanford Groundwater Database

16 - Summarized borehole geologic logs

17 - Water level data

18 - Groundwater quality data

19 - Well elevation data

20

21 * ROCSAN Database System

22 - Particle size distribution from borehole sediment samples

22 - Calcium carbonate content from borehole sediment samples.

2

25 Borehole samples were archived in the Hanford Geotechnical Sample Library
.26 and have been catalogued (Additon 1977). - Geophysical logs from the boreholes

27 are maintained by Pacific Northwest National Laboratory's (PNNL) Earth and
28 Environmental Sciences Center.

30 Interpretations of the raw data were published and a well-documented 1ist
31 of published studies was provided by PNL (1989a). Many of the early reports,
32 however, present relatively little detail because of the 1imited groundwater
33 and subsurface geologic data available at the time.

34

35

36 2.2 GENERAL WELL DESIGN _

37

38 As required by WAC 173-303-400(3)(a) and 40 CFR 265.91, the interim

39 status groundwater monitoring system included monitoring wells completed to
40 obtain representative groundwater samples from the uppermost saturated zone
41 beneath each of the LLWMAs. This saturated zone is within the Ringold

42 Formation and/or the Hanford formation, depending on the local geology

43 [Chapter 5.0 of the General Information Portion (DOE/RL-91-28)]. The interim
44 status groundwater monitoring wells were drilled and constructed consistent
45 with Ecology and EPA guidance and with Ecology review, and are in compliance
46 with WAC and RCRA regulations.

48 The initial interim status monitoring well network consisted of 35 wells
49 located around four existing LLWMA. These wells were drilled and installed
50 from July to October 1987, and are referred to hereafter as the '1987 wells'.
51 Sixteen wells were installed in the 200 East Area and 19 wells were installed
52 in the 200 West Area. Eleven of the wells in the 200 West Area and all
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16 wells in the 200 East Area were drilled as single wells. The remaining .
eight wells were in the 200 West Area and were drilled as four pairs with
wells of a given pair Tocated 7.6 to 15.2 meters apart. For each pair, one is
a deep well penetrating the uppermost aquifer system to a lower semiconfining
“unit (a depth of approximately 61 to 76 meters below the water table) and is
screened over the lower 6.1 meters of the aquifer, while the second is a
shallow well -penetrating only the upper 6.1 to 9.1 meters of the aquifer.
Dimensions and locations for each of these wells are presented in Figures 1
and 2, and Tables 1 through 5.

WO~ OIS WM =

11 A larger number of wells monitor the upper part of the uppermost aquifer
12 than have been installed to monitor the lower part of that aquifer. This is
13 because there is considered to be virtually no 1ikelihood of dense, nonaqueous
14 phase Tiquids (DNAPL) from the waste in the LLBG reaching the groundwater and
15 sinking to the bottom of the aquifer. This conclusion is based on the lack of
16 large volumes of liquid waste disposed in the LLBG, and the disposal of small
17 1liquid volumes in sorbing materials. Such waste could migrate to the

18 groundwater only as low density aqueous phase solutions dissolved in

19 infiltrating precipitation. However, despite the very low 1ikelihood of

20 generating DNAPLs from the LLBG, four wells were completed in the lower part
21 of the uppermost aquifer for verification.

22

23 Ten additional wells, referred to hereafter as the '1989 wells', were

24 drilled and installed from June to November 1989. Six more wells were

25 installed from October 1989 to February 1990, and are referred to hereafter as

26 the '1990 wells'. A1l 1989 and 1990 wells are shallow wells screened over the .

27 upper 6.1 to 9.1 meters of the aquifer. Seven of these wells are located in
28 the 200 East Area and nine wells are located in the 200 West Area. In 1991,
29 18 wells were installed between March and December. Two of these wells were
30 designed to monitor the Tower portion of the unconfined aquifer at LLWMA-5, -
31 A1l remaining 1991 wells were designed to monitor the upper part of the

32 aquifer. However, problems encountered during drilling one well at LLWMA-4
33 resulted in the well being compieted in a localized perched water zone

34 associated with a nearby Tiquid disposal unit. Ten wells were installed in
35 1992 and two in 1993. These 12 shallow wells monitor the upper 6.1 meters of
36 the aquifer and completed the monitoring network for the LLBG. Dimensions and
37 Tlocations for each of these wells are presented in Figures 1 and 2, and

38 Tables 1 through 5.

40 The following summarizes the general design used in the construction of
41 wells. The procedures employed in drilling the 1987 wells followed guidelines
42 specified in Kasper and Myers (1987) and presented in PNL (1989a). Procedures
43 for installation of the 1989 and 1990 interim status wells were provided in

44 the revised groundwater monitoring plan (WHC 1989f). Procedures for

45 installation of the 1991, 1992, and 1993 wells were documented in drilling

46 specifications (WHC 1990c) and in subsequent revisions.

47

48 Figure 3 presents a schematic diagram for both the shallow and the deep

49 groundwater mon1tor1ng wells. The majority of the wells were drilled with

50 cable-tool rigs using either drive-barrel or hard-tool methods; however, two

51 of the 1992 and both of the 1993 wells were drilled using the air rotary .

52 method. During cable-tool drilling, the hard-tool method normally was used
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when gravels consisted of very large particles or when the sediments were
saturated. Using the drive-barrel method, a short Tength of heavy-walled pipe
was driven into the sediments and withdrawn. The sediments removed from the
barrel generally were representative of the formation. During hard-tool
drilling, a solid metal bit was used to break up the sediments. Water was
added to the sediments to form a mud that was bailed out of the borehole
providing formation samples for geologic description.

Each well was drilled to its required depth using temporary carbon steel
casing to support the walls of the borehole. The temporary casing was nested
to facilitate its removal once the final stainless steel casing was in place.
The temporary casings were removed from the borehole in 0.6-meter increments
for every 0.6 meter of completion material emplaced (e.g., filter sand,
bentonite grout). This prevented the completion materials from 'locking up'
the casings and prevented sediments from collapsing into the borehole. For
the 1987 wells, a 3.l-meter long, 20-centimeter outside diameter stainless
steel screen (30-slot) was installed at the bottom of the temporary casing for
aquifer testing. For the 1989 and 1990 wells, slug tests were performed after
the monitoring well installation was completed.

Once the temporary outer casing was in place (and aquifer testing was
completed in the 1987 wells), the permanent casing was set. Permanent casing
consisted of factory-slotted, 4-inch Schedule-5 type 304 stainless steel
screen, and threaded, flush-jointed Schedule-40 type 304 stainless steel
casing. Screen lengths ranged from 3.1 to 9.1 meters. For all the 1987 wells
and two of the 1989 wells (299-E34-7 and 299-E35-1), the screens were
wire-wound with a slot size of 0.03 centimeter (10-sTot) to 0.8 centimeter
(30-slot). The remaining 1989 and all 1990 wells were completed using 10-slot
screens. A1l subsequent wells were completed using screens. A1l well casings
and screens were factory cleaned and wrapped in polyethylene for delivery to
the site. Factory cleaning inciuded a phosphoric acid bath, pressure washing
using an alkaline degreaser/cleaner, a warm water rinse, and air drying. All
casing and screen segments were inspected for integrity and cleanliness before
installation.

Before setting the permanent casing, Colorado silica sand (20-40, 16-30,
10-20, 20-30, or 8-12 mesh) was used to backfill the hole to the desired
depth. The bottom of the screen was set at approximately 15 centimeters above
the base of the aquifer for the deep wells, while the top of the screen was
placed no more than 0.9 meter above the water table for the shallow wells.
Once the stainless steel permanent casing and screen were set in the hole,
silica sand was used to fill the annulus between the outer and inner casing to
1.5 meters above the top of the screen. Above the sand pack, approximately
1.5 meters of bentonite pellets were emplaced. In 12 of the 1987 wells, grout
was used to seal the well to the surface. The remaining wells were sealed to
the surface with either bentonite granules or bentonite slurry. The type of
seal used was determined by the drilling contractors.

After settlement of the bentonite seal, cement was used to permanently
seal either the upper 0.9 to 1.5 meters of the annulus for the 1987 wells, or
the upper 5.2 to 6.1 meters of the annulus for the 1989 and 1990 wells. A
1.2-meter by 1.2-meter concrete pad was placed around the well and marked by a
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brass plate stamped with the well number. -Protective guard posts were
installed around each well.

2.3 WELL LOCATIONS AND CONSTRUCTION DETAILS

The Tocations of the 81 interim status monitoring wells for the 200 East
and 200 West Areas are shown in Figure 1 and Figure 2, respectively. The
wells also are shown on the topographic maps in Appendix 2A. The location
10 coordinates, surface elevations, drilled depths, and screened interval depths
11  are summarized in Tables 1 through 5. The 1987 wells represent 2,893 total
12 meters drilled. The general construction of all wells is described in
13 Section 2.2.2. Construction logs for the monitoring wells are presented in
14 the following documents: WHC 1989a; WHC 1990a; WHC 1990b; and WHC 1993a,

15 WHC 1993b, and WHC 1994.

17 0f the 33 wells installed around LLWMA-1 and LLWMA-2 in the 200 East

18 Area, 23 wells were drilled through the relatively thin uppermost aquifer to
19 the top of the Elephant Mountain Member of the Saddle Mountains Basalt. The
20 remaining wells were drilled to a maximum of 5.2 meters into thé unconfined
21 aquifer. All wells were completed in the top of the unconfined aquifer with
22 3.1 to 6.1 meters of screen.

OO U N

24 In the 200 West Area, 48 wells were constructed around LLWMA-3, LLWMA-4,
25 and LLWMA-5, of which one well (299-W7-3) was completed to the top of the -
26 basalt. Five other wells (299-W6-3, 299-W6-6, 299-W10-14, 299-W15-17, and
27 299-W18-22) were drilled to the top of the Tower mud unit of the Ringold

28 Formation. Approximately 7.6 to 15.2 meters from each deep well, a second
29 well was completed in the top 5.2 to 8.2 meters of the aquifer. One well at
30 LLWMA-4 (299-W18-29) was completed in an area of localized perched water

31 because attempts to seal the annulus in the perched zone casing failed. This
32 well has a 4.9-meter screen. Thirty-three of the shallow wells in the

33 200 West Area were completed with 6.1-meter screens. Seven were completed
34 with 9.1-meter screens to account for projected water level declines in-

35 response to the 1984 decommissioning of the 216-U-10 Pond (U Pond). One well
36 at LLWMA-5 (299-W6-12) was completed with a 4.9-meter screen because of a

37 suspected localized confining layer of silt at the water table.

39 .
40 2.4 DOWNGRADIENT AND UPGRADIENT INTERIM STATUS WELLS

41

42 Based on water table elevations at the time of well installation, and

43 consistent with recent water table elevations, the following wells are
" 44 considered downgradient and upgradient wells for each LLWMA. The wells have
45 been identified with a superscript indicating the year of installation:

47 Downgradient Shallow Wells

48

49  LLWMA-1 299-E32-2%7, 299-E32-3%7, 299-E32-5"9é 299—E32—691,87299-E32—791,
50 299-E32-8"', 299-E32-97', 299-E32-10%%, 299-£33-30%, 299-F33-34"°
51 .
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. 1 LLWMA-2 299-E27-8%7, 299-E27- 987, 299-E27- 1189, 299-E27-17"', 299-E34-2%7,
2 299-E34- 387 299-E34-7%, 299-E34-9"', 299-£34-10"", 299-E34-11%,"
3 299-E34-12°
4
5 LLWMA-3 299-W6-2%7, 299-W7- 187 299-W7~ 287 299-W7-~ 4"7b 299-W7- 537, 299-W7- 6%,
6 299-W7- 7’3",I 299-W7-8% "y 299-W7- 9% 299-W7-10%, 299-W7-117"
7 299-W7-12"', 299-y8-1°
8
9 LLWMA-4 299-W15-15%7, 299-W15-19%%, 299-W15- 2089 299-W15~ 239" 299-W15-24%,
10 299-W18-21%, 299-W18-23%7, 299-W18-26%. 299-W18-27%', 299-W18-28°"
11 299-W15-21 was drilled and abandoned 1n 1989 because of problems
12 encountered in well completion.
13
14 LLWMA-5 299-W6-57', 299-W6-77", 299-W6-8°', 299-W6-11%2, 299-W6-12%2
15
16 Upgradient Shallow Wells
17
18 LLWMA-1 299-E28- 2687 299-F28- 27“7b 299-£28-28", 299-£32-4%7, 299-E33-28%7,
19 299-E33-29%7, 299-F33-35°
20
21 LLWMA-2 299-E27-10%, 299-E34-4%, 299-E34-5%, 299-£34-6%, 299-£35-1%°
22
23 LLWMA-3 299-W9-1%7, 299-W10-13%, 299-W10-19%, 299-W10-20%, 299-W10-21%
24 :
.25 LLWMA-4 299-W15-16%7, 299-W15-18%, 299-W18-24%, 299-W18-3272
26
27 LLWMA-5 299-w6-2%7, ,299-H6- 4%, 299-W6-9%%, 299-W6-10"2, 299-W7-10°°,
28 299-W11-31%2
29
30 Upgradient Perched Well
31
32 LLWMA-4 299-W18-29%
33
34 Downgradient Deep Wells
35
36 LLWMA-3 299-W7-3%7
37
38 LLWMA-4 299-W18-22%7
39 :
40 LLWMA-5 299-W6-6%"
41
42 Uparadient Deep Wells
43 87
44  LLWMA-3 299-W10-14
45
46 LLWMA-4 299-W15-17%7,
47
48  LLWMA-5 299-W6-3%'
49
50 The designation of monitoring wells as being upgradient or downgradient

1 is complicated in certain instances because of Tow groundwater gradients and

52 complex
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299-E34-4, 299-E34-5, and 299-F34-6 at LLWMA-2 were at one time considered to .
be downgradient wells, based on limited data from the immediately surrounding
groundwater monitoring wells. However, a reevaluation of the water level data
from an expanded network of wells and over a 6-year period from 1987 to 1993
indicates that these-are upgradient wells. These data are presented in
Section 2.3.2.1. Well 299-£34-3 at LLWMA-2 originally was listed as an
upgradient well, but because of its location at an interior corner of the
unit, it is more appropriately designated a downgradient well. Other wells
are located in alcoves, corners, or between sections of burial grounds such

10 that these are downgradient of one part of the burial ground and upgradient of
11 another part. These wells include 299-E32-2 in LLWMA-1, 299-E34-2 in LLWMA-2,
12 and 299-W7-4 in LLWMA-3. These wells have been tentatively designated as

13 either downgradient or upgradient based on the presently filled portions of

14 the burial grounds.

O 00O G W N =

16 Well 299-E32-4 at LLWMA-2 was completed to the top of basalt without

17 encountering the water tablie. In the years following installation of the

18 well, the water Tevel has.declined as a result of diminishing Tiquid disposal
19 activities in the 200 East Area. As a result, water sampling at three other
20 wells at LLWMA-2 (299-E34-4, 299-E34-6, and 299-E35-1) has been discontinued
21 because of the Tack of water.

22

23 The upgradient wells were screened at approximately the same

24 hydrostratigraphic horizon as the downgradient wells. The RCRA Groundwater

25 Monitoring Technical-Enforcement Guidance Document (EPA 1986) recommends that

26 the upgradient wells be located beyond the upgradient extent of potential .

27 contaminants from the regulated LLWMA. In addition, 40 CFR 265.91(a)(1)(i)
28 and (i1) requ1res that upgradient wells provide background water quality data
29 that are 'representative’ of the uppermost aquifer near the unit and not .
30 affected by the unit. The upgradient wells, with the exception of 299-W18-24
31 -in LIWMA-4, are located at the upgradient edge of the respective LLWMA.

33

34 2.5 GENERAL HYDROGEOLOGIC INVESTIGATIVE TECHNIQUES

35 :

36 Characterization of the geohydrologic properties of the LLBG was based on

37 information gained from borehole sediment samples, geophysical logging,
38 aquifer testing, and water level measurements.

40 Borehole sediment samples were collected using four different sampling

41 methods: split-barrel continuous core, drive-barrel grab samples, hard-tool

42 and bailer grab samples, and grab samples from the rotary drillings.

43 Split-barrel sampling was conducted on five wells: 299-W15-21, 299-W7/-8,

44 299-E32-5, 299-E35-1, and 299-W7-9. Well 299-W15-21 subsequently was

45 abandoned when a casing broke and was replaced with well 299-W15-24; no soil

46 sampling was performed in the replacement well. Soil samples were collected
47 from the remainder of the wells using either drive-barrel or hard-tool and
.48 bailer. Although drive-barrel sampling was preferred over hard-tool and

49 bailer sampling, the noncohesive, gravelly nature of the sediments

50 (particularly in the 200 East area) precluded the use of the drive-barrel for -
51 much of the drilling. Samples were collected at 1.5-meter intervals. - .
52 Additional samples were collected at lithologic contacts, in moist zones, and
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in zones where organic substances were detected. The following testing was
conducted on selected sediment samples:

- Field Tithologic characterization

- Laboratory petrographic and mineralogic analyses (thin sections, x-ray
diffraction, x-ray fluorescence)

Grain size distribution

Field moisture content

Water retention capacity

Calcium carbonate content

Total and inorganic carbon analysis

Cation exchange capacity

Hydraulic conductivity.

Field moisture content, water retention capacity, and hydraulic
conductivity analyses were not performed on bailed samples because of the high
degree of physical disturbance. .

The following types of geophysical borehole logging were conducted:

- Natural gamma (gross gamma ray)
- Porosity (neutron-epithermal neutron; 1987 wells only)
- Density (gamma-gamma; 1987 wells only).

Predevelopment groundwater sampling was conducted in the 1987 wells for
volatile organics, gross alpha and beta radiation, gamma radiation, tritium,
total strontium, plutonium, uranium, cyanide, and semivolatile organics
(200 East Area only), and WAC 173-303-9905 constituents (three wells in
200 West Area, one well in 200 East Area). This sampling was conducted to
determine the disposition of purgewater. No predevelopment groundwater
sampling was conducted in the Tater wells because all purgewater was handled
as if it were contaminated in 1989 and 1990. In 1990, a strategy for dealing
with purgewater was developed [HF RCRA Permit, Attachment 5 (Ecology 1994)].

Constant discharge production and recovery aquifer testing was conducted
in all 1987 wells except in 299-E28-26 (high uranium), 299-E34-4 (dry), and
299-E34-6 (low water). Slug tests were conducted in wells installed in later
years and after 1991 drawdown and recovery data were collected during well
development. Water level measurements were conducted before and after well .
installation and subsequently at least quarterly.

Detailed results for the 1987 wells are presented in PNL (1989a).
Results for the remaining wells are reported in WHC 1989e; WHC 1990b; and
WHC 1993a, WHC 1993b, and WHC 1994.

3.0 INTERIM STATUS DATA
This section summarizes groundwater monitoring activities during the

interim status period. The sampling and analysis plan, water level
measurements, and analytical chemistry results are presented.
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3.1 SAMPLING AND ANALYSIS PLAN .

1

2

3 This section summarizes aspects of the groundwater sampling and analysis
4 plan (PNL 1989a, Appendix B) that have been and currently are being used for
5 the interim status program at the LLBG groundwater monitoring wells.

6 Groundwater samples representative of the uppermost aguifer beneath the LLBG
7 have been obtained and analyzed for detecting potential contaminant releases.
8

9 A11 interim status sampling activities at the LLBG currently are .

10 performed under contract by PNNL. The interim status groundwater sampling

11 program at the LLBG was designed to provide initial water quality information

12  on the uppermost aquifer beneath active and proposed regulated units within

13 the LLWMA. Dedicated sampling equipment is provided for most of the wells,

14 thus minimizing the potential for cross-contamination between the wells. The

15 dedicated components of the system consist of a pump, well cap, and access for
16 a wat$¥—;evel measurement device. In all wells, a dedicated pump was

17 installed.

18

19 .

20 3.1.1 Static Water-Level Measurements

21

22 Before purging or sampling the monitoring well, the static water level is

23 measured, recorded, and remeasured until reproducible results are obtained.

24 These measurements are taken as depth-to-water from the top of the well casing

25 and are subtracted from the surveyed elevation of the casing to obtain the

26 elevation of the water level. Graduated steel measuring tapes are used for .
27 official measurements. Measurements are reported to the nearest

28 0.3 centimeter and are repeated until two readings agree to within plus or

29 minus 0.6 centimeter. Between wells, the wetted section of tape is rinsed

30 with de-ionized water and dried with a paper towel to minimize the risk of

31 -cross-contamination. -

32

33

34 3.1.2 Well Purging

35 : :

36 Interim status monitoring wells are purged before sample collection to

37 obtain groundwater samples that are representative of the formation water

38 rather than of the stagnant water from the well casing. Groundwater that has
39 occupied the well undergoes chemical changes and becomes dissimilar from true
40 formation water. Monitoring wells are purged until a minimum of three casing
41 volumes of water have been removed. ’

42

43

44 3,1.3 Sample Withdrawal

45 : :

46 After the interim status monitoring well has been purged, water samples

47 are withdrawn from the well using the dedicated pump. The pumping rate during
48 purging is approximately 11.4 to 18.9 liters per minute. If a monitoring well
49 is not capable of sustaining this extraction rate, the pumping rate is

50 reduced. The pumping rate is reduced to about 3.8 liters per minute for
51 collection of groundwater samples, ‘
52
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1 During the sampling event, multiple groundwater samples are obtained for
2 the specific laboratory analyses. Samples are collected and bottled in
3  the following order: :
4
5 - Bottles with septum caps (volatiles) )
6 - Unfiltered samples (major-ions, cyanide, semivolatiles, metals)
7 Filtered samples (metals).
8
9
10 3.1.4 Field Analyses
11
12 During interim status well purging and sample withdrawal, field

13 determinations of temperature, pH, and specific conductivity are measured and
14 recorded. Groundwater samples for laboratory analysis are not collected until
15 each of these parameters has stabilized (PNL 1989a).

16

17

18 3.1.5 Sample Preservation and Handling

19

20 Measurements of temperature, specific conductance, and pH are taken in

21 the field on unpreserved samples. Samples submitted for dissolved metals

22 analysis are filtered in the field using a 0.45-micrometer membrane filter and

23 are acidified with nitric acid to a pH of less than 2.0. Samples analyzed for

24 cyanide are not filtered and are preserved by adding sodium hydroxide to raise
25 the pH to greater than 12.0. Sampies for volatile and semivolatile organic

‘26 compounds are unfiltered and unpreserved. Samples for total organic halogen

27 (TOX) and total organic carbon (TOC) are acidified to a pH of less than 2.0

28 using sulfuric acid and phosphoric acid, respectively. Samples for radium,

29 gross alpha, and gross beta radiation are acidified with nitric acid to a pH

30 of less than 2.0.

32 Prelabeled sample bottles containing the appropriate preservative are

33 used for each monitoring well. Bottles that contain samples to be analyzed
34 for volatile compounds, TOX, and TOC are filled to slightly more than full to
35 ensure that there is no free head space. Bottles containing samples for all
36 vremaining parameters are filled to approximately 95 percent of capacity.

37 Recommended sample containers and sample volumes are presented in Table 6.

39 Immediately after collection, the sample bottles are placed in sealed,
40 insulated coolers packed with ice to cool the bottles to approximately 4°C.
41 The coolers are transported to the lead laboratory for analysis. Field

42 parameter record forms are attached to the sealed containers. The

43 temperatures of the samples are measured upon opening the cooler in the

44 laboratory. If the temperature is approximately 4°C and some of the original
45 unmelted ice is found to remain in the cooler, the samples are considered to
46 have been maintained at the appropriate temperature during the time the

47 samples were in the cooler.
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1 3.1.6 Chain-of-Custody

2

3 Chain-of-custody procedures are followed in collecting interim status
4 data to ensure the integrity of groundwater samples from the time of

5 collection through laboratory analysis and data reporting. This program

6 includes sample labels, sample seals, field record forms, chain-of-custody
7 forms, sample analysis request forms, and laboratory acceptance procedures.
8

9

10 3.1.7 Quality Assurance and Quality Control Procedures

11 :

12 Quality assurance and quality control procedures are applied to both

13 field and laboratory interim status data to ensure the reliability and

14 validity of the data. One aspect of the quality assurance and quality control
15 program is to monitor field and trip blanks and interlaboratory samples to

16 evaluate the accuracy of results from the lead laboratory.

18 Interlaboratory comparisons are conducted to determine if the analytical
19  results obtained from the lead laboratory are comparable to results from other
20 laboratories. Comparisons are conducted for anions, volatile organics, and

21 metals. .

23 Spiked samples are submitted to the lead Taboratory to estimate any bias
24 in Taboratory analytical procedures and to determine whether such bias exceeds
25 control 1imits. Blind, spiked samples prepared by PNNL and spiked samples

26 prepared under a multilaboratory comparison program are both used in this

27 procedure. Field duplicates are obtained by retrieving a second sample from
28 the same wéll using the same sampling equipment and sampling techniques.

29. Field duplicates are taken on a frequency of one for every 20 wells.

31 Field and trip blanks are submitted to the lead laboratory to determ1ne
32 whether environmental conditions encountered during collection and

33 transportation of samples have affected the results of sample analyses.

34 Preparation of field blank samples consists of filling sample vials at the
35 wellhead with Type 2-ASTM water (de-ionized, charcoal-filtered, and boiled).
36 At least one field blank is submitted for each sample period per LLWMA, or at
37 the rate of one blank for each 20 wells. Trip blanks, prepared in the

38 Tlaboratory by filling sample vials with Type 2-ASTM water, travel into the

39 field with the empty field blank and sample containers. Both field and-trip
40 blank sample bottles are packed with ice and are transported to the laboratory
41 for analysis along with the groundwater samples. Because wells are sampled
42 using dedicated sampling pumps, no equipment blanks are obtained.

a4

45 3.1.8 Disposal of Purgewater

46 :

47 Before May 1989, all purgewater generated from sampling of interim status

48 wells was released to the ground surface in the vicinity of the well.

49 Beginning in May 1989, purgewater has been contained initially in galvanized
50 steel troughs located near the well head. Tanker trucks are used to collect
51 and transport the purgewater from the troughs to a modular-tank area. The
52 modular-tank area consists of multiple 3,785,400-1iter storage tanks
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constructed of double Tayers of HDPE with a geotextile Teak detection and
containment system. Collected purgewater is stored in the modular-tank area
until transferred to the 200 Area Effluent Treatment Facility.

3.2 ANALYTICAL DATA

The following sections present analytical data on interim status water
quality.

3.2.1 Groundwater Elevations

Groundwater elevation data have been obtained for the interim status
wells since well installation. Water levels were measured weekly from
December 1987 to mid-March 1988 and then at least quarterly to the present
time. Table 7 presents representative water-Tevel data for selected wells
between the time of well installation and the present. Data collected is
reported in the RCRA quarterly groundwater monitoring reports.

Groundwater elevations for June 1991, 1992, 1993 are shown in Figures 4
through 9. These figures are based on data from various Hanford Facility
groundwater monitoring wells located near the 200 Areas. These figures have
been published in annual reports (e.g., DOE/RL-93-88).

Groundwater elevations beneath both LLWMA-1 and LLWMA-2 have exhibited
minor fluctuations since 1987, probably in response to variations in discharge
rates to the nearby 216-B-3 Pond (B Pond) and to the decommissioning of Gable
Mountain Pond. Water levels near these two LLWMAs rose an average of
23 centimeters between December 1987 to January 1989, and dropped
approximately 31 centimeters per year since that time. The water table has
dropped below the top of the basalt at wells 299-E34-6 and 299-E35-1 on the
north and east sides of LLWMA-2. Both of these wells are completed to the top
of basalt; therefore sampling is precluded at these wells.

From December 1987 to January 1989, water levels in groundwater
monitoring wells near LLWMA-3 decreased an average of more than
15 centimeters, while monitoring wells located adjacent to LLWMA-4 decreased
about 21 centimeters. Since 1991, water lTevels have decreased approximately
31 centimeters a year in monitoring wells near LLWMA-3 and LLWMA-4.
Indications from the first year of measurements at LLWMA-5 are consistent with
this rate of decline. These decreases probably result from the continuing
dissipation of the U Pond mound.

Measured groundwater elevations reflect both present and past disposal of
waste water to surface ponds and trenches. The significant groundwater
mounding in the vicinity of the B Pond (east of the 200 East Area) has caused
the normal regional eastward flow gradient to reverse and develop a westward
flow component beneath LLWMA-1 and LLWMA-2. The water table map of June 1993
for LLWMA-1 and LLWMA-2 shows the westward flow to have a hydraulic gradient
of approximately 0.00025 beneath the 200 East Area. The magnitudes and
directions of the hydraulic gradients in the 200 East Area are somewhat
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uncertain because of the relatively flat gradients in the area and the .
variable influence of the nearby disposal ponds.

Beneath the 200 West Area, the apex of the groundwater mound formed in
response to disposal at the U-Pond has moved to the northeast since use of the
pond was discontinued in 1984 and has been reinforced by continued waste water
disposal to the 216-U-14 Ditch. The continued existence of the mound (greater
than 18.3 meters above pre-Hanford Site conditions) has forced the normal
regional eastward groundwater flow to a more north-northeast direction beneath
10 LLWMA-3 and LLWMA-5, and to a west-horthwest direction beneath LLWMA-4. In
11 June 1993, the hydrau11c gradient was approx1mate1y 0.0015 beneath LLWMA-3 and
12 LLWMA-5 and 0.0006 beneath LLWMA-4.

WO 00O NP W)=

14 As the groundwater mound in the 200 West Area continues to decline, water
15 Tlevels in monitoring wells at LLWMA-3, LLWMA-4, and LLWMA-5 will continue to
16 decline, and the regional groundwater flow direction will shift more toward

17 the northeast and the east. Decreased disposal of waste water to the B Pond
18 in the 200 East Area has Towered groundwater levels beneath the 200 East Area.
19 Continued groundwater level decreases are expected in the 200 East Area-

20 following decommissioning of the B Pond in the 1990s.

21

22

23 3.2.2 Results of Water Quality Analyses--Predevelopment Samples

24

25 Predevelopment groundwater quality data were obtained for each of the ‘
26 1987 wells at the completion of well construction and before aquifer testing.

27 These samples were taken to determine if the groundwater geochemically was
28 acceptable for discharge to the ground during aquifer testing and borehole
29 development. Samples were analyzed for volatile organic compounds, gross
30 alpha.and beta radiation, gamma radiation, tritium, total strontium,

31 plutonium, and uranium. Samples taken from wells in the 200 East Area also
32 were analyzed for cyanide and semivolatile organics. Three wells in the

33 200 West Area (299-W7-3, 299-W15-17, and 299-W18-22) and one well in the

34 200 East Area (299-E34-2) were analyzed for the complete suite of

35 WAC 173-303-9905 constituents. These analytical data are documented

36 (PNL 1989a).

38 The predevelopment water was considered acceptable for direct ground

39 discharge if the contaminant levels were below 10 percent of the designated
40 WAC 173-303 dangerous waste guidelines and below 1/25 of the derived

41 concentration guides for radionuclides (DOE 1988; PNL 198%9a). The derived

42 concentration guides are being developed to be in compliance with 40 CFR 61
43 Subpart H standard of 25 millirems per year for radiological exposure.

44 PResults of the water quality analyses show that water from only one well

45 (299-E28-26) exceeded these criteria. The water obtained from that well was
46 shown to have a mean concentration of 21.8 picocuries per liter of

47 uranium-234, which is greater than 1/25 of the derived concentration guideline
48 of 500 picocuries per liter that the DOE is considering establishing for this
49 constituent. For this reason, well 299-E28-26 was not pump tested.

50
51 No other constituents analyzed during the predevelopment sampling events .
52 were shown to be in concentrations that would Timit the water discharge to the
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ground. However, detectable concentrations of tritium, carbon tetrachloride,
chloroform, total alpha radiation, total beta radiation, and methylene
chloride were observed.

3.2.3 Results of Water Quality Analyses--Quarterly and Semi-annual Samples

The first sampling event for the interim status well network was
completed in September/October 1988. Sampling was continued quarterly for the
first six sampling rounds. As a result of elevated values of specific
conductance and TOX at LLWMA-1 and LLWMA-3 respectively, groundwater quality
assessment plans were prepared (WHC 1990d and 1990e). Sampling continued
quarterly at LLWMA-1 and LLWMA-3 until January of 1994 when assessment reports
(WHC 1993c and 1993d) concluded the groundwater contamination was not the
result of disposal practices at the LLBG. Sampling is now conducted
semi-annually at LLWMA-1 and LLWMA-3. Semi-annual sampling began at LLWMA-2
and LLWMA-4 in 1989 after initial background values for contamination
indicator parameters were established. Quarterly sampling began at LLWMA-5
after the initial monitoring wells were installed in 1991. Semi-annual
sampling began at LLWMA-5 in 1993 (Appendix 5B). Statistical comparisons are
m;de on the semi-annual sampling results to determine the impact, if any, of
the LLBG.

Samples were analyzed for WAC 173-303-645(5) (Table 1) drinking water
parameters and WAC 173-303-9905 chemical parameters, pH, specific
conductivity, TOX, and TOC. These four latter parameters are the interim
status contamination indicator parameters, and four replicates are obtained
and analyzed from each well in each sampling round; other parameters are
analyzed less frequently and no replicates are obtained. A1l groundwater
quality data from the LLBG monitoring well network are entered into a PNNL
database for permanent storage and are published in quarterly groundwater
monitoring reports.

Table 8 identifies those chemical constituents that exceeded established
drinking water standards (40 CFR 141) during the initial interim status
groundwater sampling event (September/October 1988). At LLWMA-1, groundwater
obtained from wells 299-E28-26, 299-E28-27, 299-E32-2, and 299-E32-3 exceeded
established drinking water standards for tritium (20,000 picocuries per
Titer), and groundwater from well 299-E28-26 exceeded 1imits for nitrate and
gross alpha radiation (45 milligrams per liter and 15 picocuries per liter,
respectively). This well also was shown to have a high level of dissolved
uranium (53.2 micrograms per liter). The concentration of dissolved chromium
approached the drinking water standard in well 299-E33-29 (50 micrograms per
Titer), but the concentration might be reflective of well construction
practices rather than true groundwater contamination (PNL 1989b).

In wells installed around LLWMA-2, only the concentration of dissolved
chromium approached the drinking water Timits (wells 299-E34-2 and 299-E34-6).
The source of the dissolved chromium might be from the well installation
technique, because elevated concentrations of iron and manganese (unfiltered)
also were observed. An investigation into the source of the chromium is
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ongoing, and the chromium concentrations are being carefully monitored and ‘
evaluated

The concentration of dissolved chromium exceeded the drinking water
standard in three wells (299-W6-2, 299-W7-6, and 299-W10-14) adjacent to
LLWMA-3, while nitrate exceeded 45 milligrams per liter in two wells (299-W6-2
and 299-W7-4) and approached the standard in two additional wells (299-W7-1
and 299-W7-5). Carbon tetrachloride was detected in five samples and exceeded
the established drinking water standard (5 micrograms per liter) in four of
10 the samples (299-W6-2, 299-W7-4, 299-W7-5, and 299-W10-13).

WD WN =

12 Samples obtained from wells at LLWMA-4 were shown to be above detection
13 1imit in gross alpha radiation (299-W18-21), chromium (299-W15-15, 299-W15-16,
14 299-W15-18, 299-W18-21, and 299-W18-23), nitrate (299-W15-16, and 299-W15-18),
15 carbon tetrachloride (299-W15-15, 299-W15-16, 299-W15-18, 299-Wi1s8-21, .

16 299-W18-23, and 299-W18-24), and trichloroethylene (299-W15-16). The high

177 concentrations of carbon tetrachloride (0.13 to 8.1 milligrams per liter)

18 observed in the samples might be reflective of constituents derived from past
19 waste water disposal practices at the 216-Z cribs. The highest concentrations
20 of carbon tetrachloride were observed in samples upgradient of LLWMA-4 and

21 immediately downgradient of the waste water disposal areas and the Plutonium
22 Finishing Plant in the 200 West Area.

23

24 :

25 3.2.4 Statistical Results

26 . ' . o
27 Background data were collected during the first year of sampling, from

28 September 1988 to July 1989, and inciuded four sampling events. These data
29 have been published in quarterly groundwater monitoring reports (e.g.,

30 PNL 1989b). Statistical analysis of the September/October 1989 sampling

31 vresults for contamination indicator parameters (pH, specific conductivity,
32 TOC, and TOX) were calculated. Results of -the statistical analysis indicated
33  that LLWMA-1 and LLWMA-3 statistically had significant increased levels of
34 contamination indicator parameters in a downgradient well compared to

35 background values determined from upgradient wells. Assessment plans were
36 delivered to Ecology for both LLWMAs (WHC 1990d; 1990e). Details of the

37 statistical analyses are presented in the assessment plans and summarized in
38 the following.

40 - Interim status data from the fall 1989 sampling round were analyzed using
41 the Average Replicate Test (EPA 1986). This methodology compares the average
42 replicate mean for each indicator parameter at every downgradient well to a

43 critical mean. The critical mean is a function of the mean and standard

44 deviation of the background data, the confidence interval (0.99 in this case),
45 the degrees of freedom in the background data, and the number of comparisons
46 in each sampling event. The number of comparisons in each sampling event is
47 the product of the number of indicator parameters (four in this case) and the
48 number of downgradient wells in the LLWMA.

49
50 The assessment plan for LLWMA-1 was triggered by a statistically
51 significant higher specific conductance in well 299-E28-26. The critical mean .

52 for specific conductance at LLWMA-1 was 492.9 micromhos per centimeter, while
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the average value in 299-E28-26 was 511 micromhos per centimeter. The primary
objective of the assessment plan was to determine if the elevated value was
due to disposal activities at LLWMA-1, or to activities at another location,
such as the 216-B-62 Crib.

An assessment report (WHC 1993c) determined that well 299-E28-26 is
upgradient rather than downgradient of LLWMA-1. The most likely source of the
high specific conductance was elevated nitrate associated with past disposal
practices at the 216-B-55 and 216-B-62 cribs located to the south of LLWMA-1.
The observed contamination therefore appears to have originated at another
location. Updated critical means for the contamination indicator parameters
have been calculated and LLWMA-1 has returned to detection level monitoring.

The assessment plan for LLWMA-3 was triggered by a statistically
significant higher TOX in well 299-W7-4. The critical mean for TOX at LLWMA-3
was 95.5 parts per billion, and the average concentration in 299-W7-4 was
171 parts per billion. The primary purpose of the assessment plan was to
determine if the elevated value was due to disposal activities at LLWMA-3, or
to activities at an upgradient location, such as the 216-Z-18 Crib.

Additional upgradient groundwater monitoring wells have been instalied at
LLWMA-3 and analysis of the groundwater chemistry data indicates that the
original upgradient wells did not adequately characterize the groundwater
beneath LLWMA-3. The assessment report (WHC 1993c) issued concluded that the
elevated TOX in well 299-W7-4 was a result of the extensive carbon
tetrachloride contamination beneath the 200 West Area. The source of this
contamination is to the south of LLWMA-3. Background levels of the
contamination indicator parameters are being re-established for LLWMA-3.
Quarterly samples for the contamination indicator parameters were collected
from the shallow upgradient monitoring wells for four quarters and
upgradient/downgradient comparison values were reestablished in May 1995.
Sampting for contamination indicator parameters, interim primary drinking
water parameters, water quality parameters, and site-specific parameters
currently is semi-annually.

Analysis of the data from LLWMA-2, -LLWMA-4, and LLWMA-5 does not indicate
statistically significant increases of contamination indicator parameters in
downgradient wells.

970522.1106 APP 5A-17



DOE/RL-88-20, Rev. 1
. 07/97

OV WM

This page intentionally left blank.

970522.1106 . ’ APP 5A-18



970522.1057

DOE/RL-88-20, Rev. 1
0

7/97
WS55,000 W50,000
] ] I T ] I
E32y OEs37 Ese :E A 44,
Ees.17 0 OER-14 2 ETF l _
OEszs QE34-9 )
O E33.21 LLWMA-2 Ea:-1 E347 d o
- E34-3
N45,000 5345-86\. ®E34-2 r LERF —]
W E28-2 34-10 E27-17 OE26t
E28-28™@._ 3523'27 :Tllo- - ® 710
- LLWMA-1 E27-8 E27-9 _
E28-180
B Plant
B E289 O —
OE284
E28-120 éo E28-6
. O Grout ]
E28-17 Treatment
Facility
N40,000 |~ _
| PUREX Plant ‘s |
_N_
200 East Area I ' m
B Legend ]
———— Low-level waste management area 0 300 Meters
— //7/] Basalt above water table -
—_— 0 1,000 Feet
[ ] 1987 LLBG monitoring well )
Nes,000 [— O 1989 LLBG monitoring well -
v 1990 LLBG monitoring well
B [} Other Hanford Site well ]
] | | | ] ] | i ] | ]
: H97040229.27
Figure 1. Locations of Interim Status Monitoring Wells in the

200 East Area.

APP 5A-F1



970522.1057

DOE/RL-88-20, Rev..1

07/97
W80,000 W75,000 W70,000
! 1 I ] I ] t I S !
- WIS(D) W77 Wrs8
w79 w72 ¥
ok drghipriain EE
|Ws-1 W1 W7-5 W7-6 \ o /
B | wetr
| wmo)\. LLWMAS
1
Nas,000 |- } wi4® /I weds_ / w1210
| LLWMA3 r\\\/ W1i1-19 :
W1 r
| | J Wit
: r w108 OO W11-23 T Plant
1 | o] o)
B L-—W_ig 13 w’g’ w1°1 12 T v w1$1o
W10-14 (D) w%, w118
- o]
w141
W15-19
- W15-20 o
Wi5-23 -‘r'}wg-w Wi15-4
w115 ®
N40,000 |- W15-17(D)
WIS16 el o ZPlant
W18-260 W15-18:
» 39790
m..zj wie, O wis-10 ?
i U Plant
wis-23 LWMA-4
B W18-22 (D) t ] wi9-27 o )
0 O wisss
w1g-1
= W18-15
216-U-10 Pond
(Backfilled)
Legend - —
- = Low-level waste
Nas,000 1= management area - k
= REDOX -N-
® 1987 LLBG monitoring mo |
- well
o 1989 LLBG monitoring well
| ¥ 1990 LLBG monitoring well 0 300 Meters
O  Other Hanford Site well —T—
(D) Deep well [} 1,000 Feet
H9411024.4
Figure 2. Locations of Interim Status_Monitoring Wells in the

200 West Area.

APP BA-F2



DOE/RL-88-20, Rev. 1

07/97
Locking Removable
Stainlsss Steel Cap
l "
Brass Marker P;‘:‘:Cﬂ" Stesl
(Nocth Side)
6 In. Concrets Pad
i
(— Land Surface

6 In. Stainless Steel
Protective Covar

Cament Grout

Bentonits Crumbles
of Granular Bamtonits
Seal

4in. Stalniess
Steet Casing

]
9§

Bentonite Pellst Seal

Primary Filter Pack \

5 # (Varlable)
Water Table v .
4 In. dis. Staintess . 15 {t (Variable}
Stesi ScreervChanne!
Pack T
4 in, dis. Stainless —— ]
Stee! End Cap : —f— 3t
Centraiizers
*Not to Scale (Varlabis)
39103001,13

Figure 3. Schematic Design Used for Monitoring Wells Around the Low-Level
Burial Grounds (stratigraphy representative of the 200 West Area)

. (After PNL 1989a).

970522.1057 APP 5A-F3



DOE/RL-88-20, Rev. 1
07/97.

¥ T T ™ g
o0 ~
N47,000 $ é E g 5 §<
E33-34 Ess.s WMA-B-BX-BY
8321 E33-35 & E33249 %0531 o0
N46,000 E33-31 LLWMA-2 18-E-12B
- «E32-2 #E33-30 > E33-17
\ 33- ® e Burial Site
2, ME%2°  Ess28® pgyg, 33-18 B
i ———e
@ feE32-5 1533-21 . E33-33 e [E348 [ s
fras.0o8 218-E-10 33-36 ® E34-2 E3d3 g
@ E324 LLWMA-1 Ess-zs E3337 @ ->\ sl
28.28 & E27-16 E27-9 l i
® E28-27 E27-11 E26-1 of
\ E28260 216-B-63 '.5‘7.8 27-10 8
Na4,000 Trench } T 5o 8
§\2"6’3'62 ) Underground Pipe -7
E28-18 © 26-8
43,000 ®E28-7 E27-15 277 |p
E289 ® E28-4 E27-12 AWMA-C
L B Plant_ . gy
| E2g-12, [ Ao 7th Street E27-13 @
®E28-6
N42,000
| 42,000 [ . WMA-A-AX
H E248 52543 25~4°
< 2541
|nat,000 I3 g . E24-13 f"Ezs"s
g § £ E21 f 24-19
3
Q
\ 4th Street
. N40,000 " ———— PUREX
E E23-2 E25-36
E247e 21 G'A-w 524' E24-16 ®
[~esm1 101-M. E2d-ts . \u/ 17-19_216-A-36A
E18-2 I E17-20 E17-1
%9 E18-37] 216—A-368 :\E:E
E18-1 ®} E18-4 .
e Iy Ly
2750-E E17-17 E1718
| 18t Stroot
N87,000
o Groundwater monitoring well
E16-1  Well used In creating water table map
(number prefixed by 299-)
~404 - Water table contour, feet above mean sea level
LLWMA = Low-Level Waste Management Area 0 2,000 Feet
PUREX = Plutonium-Uranium Extraction (Plant) :
WMA = Waste Management Area 0 500 Meters
] H97040229.28
. Figure 4. Water Table Beneath Low-Level Waste Management Areas 1 and 2
in the 200 East Area, June 1991.

970522.1057

APP BA-F4



970522.1057

N39,000

38,000

IN37,000

9324 LLWMA-1 Ess2e WMA-B-
Je2e-26® bE20z7 BXBY

Baitimore Avenue

o

=
g g §.
s 8N, 3
E: ES "b kS
dEszt oo
E33-35 ' 533-24. ESM \p E3s-14
eE32-2 8E33-30 533'3‘ " " 0533-17
E32-3 E3326 8 533_32 E33-
E33-33 .
£325 15k 10 .E33-21.

E34-8

E34-2
E334$7 ' [
E27-16
E2

E28-26 ® 216-B-63
16.B Trench
216-B-62
E26-18 ® \
®E28.7

LLWMA-2 qoa

SN N,

DOE/RL-88-20, Rev. 1
07/97

'W47,000

218-E-12B Burial Site

26-8
E27-18 %527 7 [1d

m
]
&

E2341
L

[
E24-8

{ 4th Street

WMA-A-AX

PUREX = Plutonium-Uranium Extraction (Plant)
WMA = Waste Management Area

E ®E23-2 2
E25-36
E2a7e 216-A-10 52,4'2 E24-16
101-M E24-18 ® ] ./517"9 216-A-36A
i E24-17
. Et82 r?-_-.l] E17-20 4.7-1 6175 £i7.14
~ E1a-ay 21 G-A-3GB -——517.15
EIS1 S EI84 1 Erage f NEfT 3
E17-12®
2750-E g17.17 EVI-18
H 18t Stroot
1
. Groundwater monitoring well
E16-1  Well used In creating water table map -
(number prefixed by 298-)
«~404 - Water table contour, feet above mean sea level
LLWMA = Low-Level Waste Management Area 0 2,000 Feet
U T— |

0 500 Meters

Figure 5.

in the 200 East Area, June 1992.

APP 5A-F5

H97040229.29

Water Table Beneath Low-lLevel Waste Management Areas 1 and 2



YeLECIZINEY - YIOY

94-VS ddV

“£661 SUNQ ‘eady 3se3 00Z 9Y3 Ul
Z pue [ seady juswabeuel a3Sep [SA9T-MOT Yleausag alqel J4931eM ‘9 a4nbig

)28 005 0

¥4 0002 0001 0
ooy JusumBoUoy S)SDM Y
(1woid) vopobdIXy WNUSIN-WINUOINE  XIUNd
DIJy URURGOUDR GIEDK FASI-AOT  YPRTY

j8AD] DS UDDH SACQY
1334 'JN0JUOD BIGOL JIOM _m,/
) (-66Z 4q
paxyeld saquny) dopy eiqeL
M Bupoasy ur pasn IPM L-913

#oM BUOUON S930MpUNCIY e

L gy T 0oL
T T S,
L
X renZ0
B-03 pea3 e =
£i-213 [ []a-osee . ooost
g gl-“:' sLs =413 ["1-013 §
S1=4130 [ps— _
v=Ci3, fla-et-v-91z -S0%=] pwed n-torz i
6L ~£(3 i i
[YoU-Y=918gi2a) § L OLTAS o n] i 00T
-y R - I d
ST LT gray-g1z . zor i
¥-zor . \? i
X38nd [es) j/—\\ “w
I Lo
M <] by 0GatoH|
»
[T § o
“TORVR|
000rYH
AN
T3 9 u-ta
,._,g. = =423 Wiy £9-9-912
zor N )
x «SE=CT
=434 - oo N
EeYE) cE—tx3 0
z v
o s ping "
' Ri=3-012 fetxd
. oy
. =953 S3 g=15 ABXB-B-VIW] §
5] . s
e e i g
L6/10

T ‘A2 ‘0z-88-T¥/300

45017225046



DOE/RL-88-20, Rev. 1
07/97

% % g g %
_-n-l
146000
| { 28-w=s
443000 Uwia 3
. e\
N44000
il § oy
43000 wio-13 W] n T
ST i -
my-3 o« - 3
#4200 L | ; £ H
3 8
N 3 % 20 1200 west
w5202t rren SN on Gat
141000 niois 3-10 X\ \';‘ B Shreet
LAt
-2y 231+ 1918 Sireat \
3 -vnl—ua WS-8y, AY Jo
. %ms—z W3~ea \ L3 2
< =5 LI E
me-2sf = firifd °
wisf2 -
wigwoe me-23] e b > 2 . H
I w‘_u a ’Q\ W9ed 3
\ l s
[ E
16th_Str {
N
w7000
w32
2-43 LYY
naga0o nizs;"-fzgézg;-?
w22-23 w-21° 4
L
- |
#2000 |
;gm w-3 £ s " Groundwater Monlloring We
Oz €18=1 Weil Used 1 Creating Woter
d Toste Mop (Numoer Praflasd
by 299-)
132000 | \
g 404~ Water Todis Cantour, Feet
o 1000 2000 Feel §99-32-7 Above Meon Seq Lavel
NP0 ] 500 Welers UMIA  Lev-iovel Waste Monuqement sreo
e A Woste Uonegement Ares
RCARA-AR\010192-0
. Figure 7. Water Table Beneath Low-Level Waste Management Areas 3, 4 and 5
in the 200 West Area, June 1991.

970522.1057 APP 5A-F7



DOE/RL-88-20, Rev. 1
07/97

sy

et 26-5-100 +  Grounawater Nonitoring el
233000 : w63 nfese N
(., £18~1 Well Used i Crecting Woter
Tosle Moo (Numter Prefixed
. by 299-}
NS L \N-S-HP 468~ Wote Teble Centour, Fest
89-32-77 Abave Mean Sea Level

0 1000 000 Feet

2000 QL—.—sooT‘. LUWMA  Lov—Lewl Worte Ucnogement Area
, s .

WA Weste Banogement Aves

ROUA~ARNIZI 924

. Figure 8. Water Table Beneath Low-Level Waste Management Areas 3, 4 and 5
in the 200 West Area, June 1992. :

970522.1057 APP 5A-F8



DOE/RL-88-20, Rev.
07/97

B
i/
/

1gin/Strey

6=l
me-13e B

@" 4

o
N6=5~100
2!.05- L)

16-S-10P; J 216=5~11
6’9-12—1']
L] 1000 2000 Fewt

J§ SOV WE—
i 500 Weters

.q
35-78 : 7/
wa3-11" .
u!'
1 oA
S ——

WA
WA

Groumdweter Monitoring Well

Weil Used by Craoting Water
Toble Uap (Nember Prefixed
by 298-)

Veter Table Conlow, Fest
Above Mean Ses Level

Low=Level Weite Managemnent Asea
Waste Monagement Areo

m/

RCRA-AR\OICSS4—A

‘ Figure 9. Water Table Beneath Low-Level Waste Management Areas 3, 4,

and 5 in the 200 West Area, June 1993.

970522.1057 % APP 5A-F9

1



DOE/RL-88-20, Rev. 1

970522.1106

APP 5A-T1.1

07/97

‘ 1 Table 1. Construction Details for Detection-Level Monitoring Wells;
2 Low-Level Waste Management Area-1.
Z (sheet 1 of 2)
6 Well Coordinates Top of casing Drilied Screened
7 elevation depth interval
§ (meters) (meters) (meters)
10 299-E28-26 N 44,446 209.48 100 85-91
11 W 55,606 .
12
13 299-E28-27 N 44,595 207.38 92 82-88
14 W 54,670
15
16 299-E28-28 N 44,724 209.32 90 84-90
17 W 56,056
18
19 299-E32-2 N 45,904 204.23 88 79-85
20 W 56,565
21
22 299-E32-3 N 45,631 206.21 93 81-87
23 W 56,721

.24

25 299-E32-4 N 44,985 209.06 95 85-91
26 W 56,713
27

&8 299-E32-5 N 45,306 207.92 90 83-89
29 W 56,725
30 )
31 299-E32-6 N 46,060 203.44 85 78-84
32 W 56,722
33 .
34 299-E32-7 N 46,493 200.69 83 75-81
35 W 56,720
36
37 299-E32-8 N 46,802 196.77 78 72-78
38 W 56,513
39
40 299-E32-9 N 46,802 196.09 78 70-76
41 W 56,081
42
43 299-E32-10 N 46,800 194.44 75 68-74
44 W 55,569 :
45
46 299-E33-28 N 45,596 202.46 85 78-84
47 W 54,668
48
49 299-E33-29 N 45,124 205.36 88 80-86
50 W 54,665
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07/97
1 Table 1. Construction Details for Detection-Level Monitoring Wells; ‘
2 Low-Level Waste Management Area-1.
3 (sheet 2 of 2)
]
6 Well - Coordinates . Top of casing “ Drilled Screened
7 B elevation depth interval
] (meters) (meters) (meters)
10
11 299-E33-30 N 45,903 202.29 85 78-84
12 W 55,660
13
14 299-E33-34 N 46,796 193.04 73 67-73
15 W 55,065
16 .
17 299-E33-35 N 46,351 195.99 76 69-76
1§ _ W 54,685 .
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1 Table 2. Construction Details for Detection-Level Monitoring Wells;
2 Low-Level Waste Management Area-2.
3 (sheet 1 of 2)
4
6 Well Coordinates Top of casing Drifled Screened
7 elevation depth intervatl
§ (meters) (meters) (meters)
10 299-E27-8 N 44,496 194.41 78 69-75
11 W 49,642
12
13 299-£27-9 N 44,484 191.78 74 67-73
14 W 49,122
15
16 299-E27-10 N 44,520 : 190.34 73 65-71
17 W 48,522
18
19 299-E27-11 N 44,558 196.07 81 70-76
20 W 49,990
21
22 299-E27-17 N 44,752 193.46 75 68-74
23 W 50,337
24
25 299-E34-2 N 45,076 192.27 74 67-73
26 W 50,048
27 ‘
28 299-E34-3 N 45,337 186.39 65 59-65
29 W 48,488
30
31 299-E34-4 N 46,791 179.09 54 48-54
32 W 49,419
33 _
34 299-£34-5 N 46,791 180.07 58 52-58
35 W 50,014
36
37 299-E34-6 N 46,784 182.22 59 53-59
38 W 50,609
39
40 299-E34-7 N 45,520 184.17 63 59-62
41 W 47,949
42
43  299-E34-9 N 45,765 191.62 71 65-71
a4 W 51,520
45
46 299-E34-10 N 45,091 195.00 76 69-75
a7 W 51,199
48
49 299-E34-11 N 46,264 188.35 67 63-66
50 W 51,551
51
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Table 2. Construction Details for Détection-Leve] Monitoring Wells;
Low-Level Waste Management Area-2.
(sheet 2 of 2)
Well Coordinates Top of casing Drilled Screened
- elevation depth interval
(meters) (meters) (meters)
299-£34-12 N 44,907 194.71 76 68-75
W 50,783
299-E35-1 N 45,870 182.36 59 55-58
W 47,339 }

970522.1106
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07/97

Construction Details for Detection-Level Monitoring Wells; Low-Level

Waste Management Area-3.
(sheet 1 of 2)

1
2
3
4
6 Well
7
§
10

970522.1106

APP 5A-T3.1

Coordinates Top of casing Drilled Screened
elevation depth interval
(meters) (meters) (meters)
299-W6-2 N 45,571 211.06 76 68-75
11 W 75,302
12
13 299-W7-1 N 46,551 210.53 75 68-75
14 W 78,601
15
16 299-W7-2 N 46,519 205.92 72 62-68
17 W 77,385
18
19 299-W7-3 N 46,520 206.09 145 137-143 .
20 W 77,420
21
22 299-W7-4 N 45,435 204.73 72 62-71
23 W 77,040
24
25 299-47-5 N 46,509 205.14 70 63-69
: 26 W 76,816
27
.28 299-W7-6 N 46,509 206.85 74 64-70
29 W 76,219
30
31 299-W7-7 N 46,509 205.72 70 63-69
32 : W 76,519
33
34 299-W7-8 N 46,510 209.50 75 67-73
35 W 75,880
36
37  299-W7-9 N 46,549 210.95 77 67-73
38 W 78,889
39
40 299-W7-10 N 45,921 210.21 74 67-73
41 W 75,564
42 ‘
43 299-W7-11 N 46,512 207.70 72 65-71
44 W 77,769
45 .
46 299-W7-12 N 46,514 209.68 75 67-73
47 W 78,246
48
49  299-W8-1 N 46,551 213.76 83 72-78
50 W 79,200
51
52 299-W9-1 N 44,508 224 .86 90 81-87
3 W 79,507
54
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1 Table 3. Construction Details for Detection-Level Monitoring Wells; Low-Level .
2 Waste Management Area-3.
3 (sheet 2 of 2)
4
6 Well Coordinates Top of casing Drilled Screened
7 elevation depth interval
8§ (meters) (metns) (meters)
10 299-W10-13 N 43,137 213.07 76 69-75
11 W 78,297
12 ' :
13 299-W10-14 N 43,143 213.19 141 130-136
14 W 78,330
15 :
16 299-W10-19 N 44,545 208.17 72 65-72
17 W 77,249 .
18
19 299-W10-20 N 43,987 ' 209.56 74 68-74
20 W 77,565
21 .
22 299-¥10-21 N 44,930 205.45 72 64-70
33 W 76,466 :
25
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1 Table 4. Construction Details for Detection-Level Monitoring Wells; Low-Level
2 Waste Management Area-4.
3 (sheet 1 of 2)
4
6 Well Coordinates Top of casing Dritled Screened
7 elevation depth interval
8 (meters) (meters) (meters)
10 299-Wi5-15 N 40,330 212.74 78 68-77
11 W 78,103
12 i
13 299-W15-16 N 40,269 208.75 74 63-72
14 W 77,387
15
16 299-W15-17 N 40,221 208.68 ) 137 129-132
17 W 77,387
18
19 299-W15-18 N 39,705 117.56 74 63-72
20 W 77,383
21
22 299-W15-19 N 41,041 210.80 75 65-72
23 W 77,772
24
25 299-W15-20 N 41,028 212.86 74 67-73
26 W 78,120 i
27
‘28 299-W15-23 N 40,680 213.20 74 67-73
29 W 78,119
30
31 299-W15-24 N 39,851 213.17 74 67-73
32 W 78,096
33
34 299-W18-21 N 37,794 203.80 69 60-69
35 W 78,080
36 :
37 299-W18-22 N 37,831 203.76 139 127-137
38 W 78,109
39 ’ .
40 299-W18-23 N 38,987 212.39 78 67-76
41 W 78,120
LY
43 299-W18-24 N 38,998 208.59 73 -63-72
44 W 77,180
45
46 299-W18-26 N 39,477 213.07 76 68-74
47 W 78,097
48
49 299-W18-27 N 38,607 210.39 73 66-72
50 W 78,103
51
52 299-W18-28 N 38,214 207.26 70 63-70
W 78,096
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1 Table 4. Construction Details for Detection-Level Monitoring Wells; Low- Level .
2 Waste Management Area-4.
3 (sheet 2 of 2)
4 .
6 Well Coordinates Top of casing Drilled Screened
7 elevation depth interval
§ (meters) (meters) (meters)
10 299-Wi8-29 N 37,952 205.48 46 36-41
11 W 76,560 ’
12 -
13 299-W18-32 N 37,780 206.24 69 62-68
14 W 76,709
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1 Table 5. Construction Details for Detection-Level Monitoring Wells; Low-Level
2 Waste Management Area-5.
3
5 Well Coordinates Top of casing Drilled Screened
6 elevation depth interval
8 (meters) (meters) (meters)
9 299-W6-2 N 45,571 211.06 76 68-75
10 W 75,302
11
12 299-W6-3 N 45,399 213.31 134 125-128
13 W 74,713
14
15 299-W6-4 N 45,370 213.74 79 72-78
16 W 74,667
17
18 299-W6-5 N 46,510 217.64 87 80-87
19 W 73,477
20
21 299-W6-6 N 46,511 216.40 144 128-131
22 W 74,053
23
24 299-We6-7 N 46,512 216.49 84 75-81
25 W 74,077
26 . )
27 299-UW6-8 N 46,514 211.45 77 70-76
.28 . W 75,004
29 }
30 299-W6-9 N 45,609 212.78 77 70-77
31 W 74,997
32
33 299-W6-10 N 45,901 217.16 85 77-83
34 W 73,744
35
36 299-W6-11 N 46,500 214.23 85 83-85
37 W 74,564
38
39 299-W6-12 N 46,504 211.08 78 73-78
40 W 75,374
41
42 299-W7-10 N 45,921 210.21 74 67-73
43 W 75,564
44
45 299-W11-31 N 45,188 215.45 81 73-79
46 W 74,375 :

970522.1106
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47 *Container types:

P - plastic (PE), AG - amber glass, CG - clear glass.

07/97

‘ 1 Table 6. Sample Volume and Container Type for Interim Status

2 Groundwater Sampling Parameters.

3

5

6 Recommended Sample

7 Parameter container® volume

g (miTliliters)

10 :

11 pH P, CG 25

12 Specific conductivity P, CG 100

13 :

14 Organic compounds

15

16 Volatile organic compounds AG - Teflon® 2-40 vials

17 lined septum

18 in cap

19 Semi-volatile organic compounds AG 2,000

20 Total organic halogen (TOX) AG 250

21 Total organic carbon (T0C) AG 250

22

23  Metals

24 Beryllium p 1,000

25 Chromium p 1,000

26 Copper P 1,000

27 Cadmium p 1,000
‘28 Silver P 1,000

29 Sodium P 1,000

30 Mercury G 1,000

31 Lead p 1,000

32

33 Inorganic anions

34 Chloride P 1,000

35 Fluoride P 1,000

36 Sulfate 4 1,000

37 Nitrate P 1,000

38 '

39 Nonmetals

40 Radium P 500

41 Gross alpha p 500

42 Gross beta P 500

43 Cyanide p 500

48

46

48 *Teflon is a trademark of E.I. duPont de Nemours and Company, Incorporated.
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1 Table 7. Water Level Information for Selected Low-Level Burial Grounds
2 Groundwater Monitoring Wells.

!

6 December measurements (meters above mean sea level)
8 Well 1987 99 1993
9 LLWMA-1

10 - 299-E28-26 123.40 123.28 122.86 122.31
11 299-E32-2 123.32 123.21 122.79 122.29
12 299-E33-28 123.40 123.28 122.84 122.36
13

14 LLWMA-2

15 299-E27-10 123.64 123.48 123.03 122.52
16 299-E34-2 123.49* 123.39 122.86 122.42
17 299-E34-5 123.78 123.63 123.20 122.77
18

19 LLWMA-3

20 299-W6-2 140.81 140.66 140.05 139.31
21 299-W7-2 140.55 140.32 139.88 139.19
22 299-W7-4 141.23 140.95 140.43 139.74
23 299-W7-3d 140.17 139.90 139.55 138.87
24 299-W10-14d 142.20 141.88 141.36 140.53
25

26  LLWMA-4

7 299-W15-15 143.15 142.86 142.14 141.23
8 299-W15-16 143.37 143.12 142.28 141.36
29 299-W18-21 143.28 142.91 142,22 141.22
30 299-W15-17d 143.23 142.96 142.17 141.33
31 299-W18-22d 143.05 142.63 142.00 141.09
32
33 LLWMA-5
34 299-W6~2 140.81 140.66 140.05 139.31
35 299-W6-4 ——— ———- ——— 139.45
36 299-W6-7 -— —— —— 138.38
37 299-W6-3d ———- - - 139.27
38 299-W6-6d ———- ———— e 138.37
8

4]

42 * - Measured 1/8/88.

43 d - Monitors bottom of unconfined aquifer.

44
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. 1 Table 8. Chemical Constituents Exceeding Drinking Water Standards During
2 Initial Interim Status Sampling Event
3 (September/October 1988).
4
g -
7 Constituent Number of wells
8
18 LLWMA-1 LLWMA-2 LLWMA-3 LLWMA-4
11
12 Gross alpha 1 0 0 1
13 (15 picocuries per
14 Titer)®
15 )
16 Carbon tetrachloride 0 : 0 4 6
17 (5 parts per billion)®
18
19 Coliform bacteria 0 0 0 1
20 (1 MPN)*
21
- 22 Chromium 0 0 3 5
23 (50 parts per billion)?
24
25 Nitrate 1 0 2 2

26 (45 milligrams per

27 Titer)?
@:

29 Trichloroethylene 0 0 0 1
30 (5 parts per billion)®

31

32 Tritium 5 0 0 0
33 (20,000 picocuries per liter)?

34

36

37 240 CFR 141; MPN = most probable number.

38
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Department of Energy ' 9AN115a
Richland Operations Office
P.O. Box 550
Richland, Washington 99352

KPR 3 008

Mr. David L. Lundstrom
200 Area Section Manager
Nuclear Waste Program
State of Washington
Department of Ecology

- 1315 W. Fourth Avenue

Kennewick, Washington 99336-6018

Dear Mr. Lundstrom:

'SUSPENSION OF GROUNDWATER SAMPLING AT LOW-LEVEL WASTE MANAGEMENT AREA 5

(LLWMA-S)

The LLWMA-5 in the 200 West Area is one of the Low-lLevel Bur1a1 Grounds o
monitored under the Resource Conservation and Recovery Act (RCRA) program on

* the Hanford Site. "This LLWMA comprises all of the 216-W-6 burial ground in

the north-central portion of 200 West. Waste has not been placed in this

-burial ground.

Groundwater has been monitored.specifically for RCRA at this site since 1991..
Background values and required statistics for the contamination indicator
parameters (CIPs) were determined in 1993. Because it was not clear in 1993
when the first wastes were to be placed in LLWMA-5, semiannual sampling has

continued.

A determination has now been made that the LLWMA-5 will not be needed for
several years. As an economy measure, groundwater sampling for LLWMA-5 will
be suspended beginning the first quarter of 1996. Sampling will be re-
instituted prior to any wastes being disposed to LLWMA-5. At that time
statistical evaluations will be done to determine whether the established
background levels for the CIPs are still representative of groundwater
conditions beneath the burial ground.

If you want to discuss this matter further or require additional information,
p]ease contact me at 373-9630.

Sincerely,

%\«LL«C\V-

F rman, Project Manager
GWP:MJF Groun water Project

cc: A. Diliberto, WHC

: . Leja, Ecology

. Schmid, WHC \b‘

. Sherwood, EPA

. Williams, WHC (He3

LoLwn
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‘ Revision
BUILDING EMERGENCY PLAN FOR Page . i of vi
LOW-LEVEL BURIAL GROUNDS ’ Effective Date 06/06/97

This plan covers the following: 200 West Area Burial Grounds, 200 East Area
Burial Grounds, and the M0-223 (200 West Area Burial Ground Trailer).

Approved:

i & 52T

Building rgency Director Date

_M(ZE@%L 616 /4
Environmental Compliance Officer Date’” 7
‘\-’Ma‘hsg ry SoMd Waste Management Date 7 7

/4« ﬂm@»/ ([6/77

Hanford Fire Department Datet ©

/dfz)& tofor

Emewgrl}:yilrfep‘arédness Dat¢ 1 7

This plan will be reviewed annually and updated as required by the Building
Emergency Director and modified pursuant to Washington Administrative Code

‘ (WAC) 173-303-830 and in accordance with the Hanford Facility RCRA Permit.
This document will be approved by the manager of Emergency Preparedness (or
delegate) and the Hanford Fire Department.
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METRIC CONVERSION CHART

The following chart is provided as a tool to aid in conversion of units.

Into metric units

Out of metric units

If you know Mu]g;p]y To get If you know Mu]g;p]y To get
Length Length
inches 25.40 millimeters |l millimeters | 0.0393 inches
inches 2.54 centimeters | centimeters | 0.393 inches
feet 0.3048 meters meters 3.2808 feet
yards 0.914 | meters meters 1.09 yards
miles 1.609 kilometers kilometers 0.62 miles
Area Area
square 6.4516 square square 0.155 square
inches centimeters |l centimeters inches
square feet | 0.092 square square 10.7639 square
meters meters feet
square 0.836 square square 1.20 square
yards meters meters yards
square 2.59 square square 0.39 square
miles kilometers kilometers miles
acres 0.404 hectares hectares 2.471 acres
ass (weight Mass (weight)
ounces 28.35 grams grams 0.0352 gunces
pounds 0.453 kilograms kiTograms 2.2046 pounds
short ton 0.907 metric ton metric ton 1.10 short ton
Volume Volume
fluid 29.57 milliliters | milliliters | 0.03 fluid
ounces ounces
quarts 0.95 liters Titers 1.057 quarts
gallons 3.79 liters Titers 0.26 gallons
cubic feet | 0.03 cubic cubic 35.3147 cubic feet
meters meters
cubic yards | 0.76 cubic cubic 1.308 cubic
.| meters meters yards
Temperature ] Temperature
Fahrenheit | subtract Celsius Celsius multiply Fahrenheit
32 then by 9/5ths
multiply then add
by 5/9ths 32
Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Second Ed.,

1990, Professional Publications, Inc., Belmont, California.
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1.0 GENERAL INFORMATION

The Low-Level Burial Grounds (LLBG) are located on the Hanford Site, a
1,450-square kilometer U.S. Department of Energy (DOE) operational site in
southeastern Washington State. The LLBG are located in both the 200 East and
200 West Areas near the center of the Hanford Site.

1.1 FACILITY NAME: U.S. Department of Energy Hanford Site
Low-Level Burial Grounds.

1.2 FACILITY LOCATION: Benton County, Washington; within both the 200 East
and 200 West Areas.

Structures covered by this plan are as follows:

e 200 East Area Burial Grounds (218-E-10 and 218-E-12B) :

e 200 West Area Burial Grounds (218-W-3A, 218-W-3AE, 218-W-4B,
218-W-4C, 218-W-5, and 218-W-6)

e M0-223 Trailer.

1.3 OWNER: U.S. Department of Energy
: Richland Operations Office
825 Jadwin Avenue
Richland, Washington 99352

FACILITY MANAGER: Rust Federal Services of Hanford Inc.
P.0. Box 700
Richland, Washington 99352

1.4 DESCRIPTION OF THE FACILITY AND OPERATIONS

The LLBG consist of eight burial grounds located in the 200 East Area and -
200 West Area. Seven of the eight burial grounds (218-E-10, 218-E-12B,
218-W-3A, 218-W-3AE, 218-W-4C, 218-W-5, and 218-W-6) are, or will be, used for
the disposal of mixed waste and are subject to WAC 173-303. One burial ground
(218-W-4B) is designated as a solid waste management unit.

The 218-E-10, 218-E-12B, 218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, and
218-W-6 Burial Grounds are classified as a landfill (D81) and the 218-W-5
Burial Ground is classified as a Tandfill (D81) and for greater-than-90-day
container storage (SOl). The regulated portions of the LLBG cover a total
area of approximately 49 hectares.

The 218-E-10 and 218-E-12B Burial Grounds are located in the 200 East
Area. The 218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, 218-W-5, and 218-W-6
Burial Grounds are located in the 200 West Area. The LLBG consist of various
sizes and depths of lined and unlined disposal trenches. A1l mixed waste
destined for disposal will meet land disposal restriction (LDR) requirements
[WAC 173-303-140 and 40 Code of Federal Regulations (CFR) 268] or other
‘regulatory alternatives. The Tined trenches have leachate collection and
removal systems. The less than-90-day leachate collection tanks are operated
in accordance with the generator provisions of WAC 173-303-200.
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Future trench development and configuration within a burial ground are
subject to change as disposal techniques improve .or as waste management needs
dictate and will be subject to an approved permit modification in accordance
with the Hanford Facility (HF) RCRA Permit (Ecology 1994). Mixed waste is

disposed in lined or in unlined trenches. Disposal of mixed waste in unlined

trenches requires an exemption from the liner/leachate collection system
requirements.

The following provides a brief description and identifies the generic
types of waste disposed in the LLBG. An electronic database is maintained
that documents each waste receipt, type of waste, and disposal location.

e The 218-E-10 Burial Ground is approximately 36.1 hectares in size and
began receiving waste in 1960. Examples of waste placed in this
burial ground include failed equipment, rags, paper, rubber gloves,
disposable supplies, broken tools, and post-August 19, 1987 RCRA and
state-only designated mixed waste.

e The 218-E-12B Burial Ground is approximately 68 hectares in size and
began receiving waste in 1967. Examples of waste placed in this
burial ground include defueled reactor compartments (trench 94),
Tow-level waste, and retrievable transuranic waste.

o The 218-W-3A Burial Ground is approximately 20.4 hectares in size and
began receiving waste in 1970. Examples of waste placed in this
burial ground include ion exchange resins, failed equipment, tanks,
pumps, ovens, agitators, heaters, hoods, jumpers, vehicles,
accessories, retrievable transuranic waste, and post-August 19, 1987
RCRA and state-only designated mixed waste.

s The 218-W-3AE Burial Ground is approximately 20 hectares in size and
began receiving waste in 1981. Examples of waste placed in this
burial ground include rags, paper, rubber gloves, disposable supplies,
broken tools, and post- August 19, 1987 RCRA and state-only designated
mixed waste.

e The 218-W-4B Burial Ground is approximately 3.5 hectares in size and
began receiving waste in 1968. Examples of waste placed in this
burial ground include rags, paper, rubber gloves, disposable supplies,
broken tools, alpha caissons, and retrievable transuranic waste.

o The 218-W-4C Burial Ground is approximately 20 hectares in size and
began receiving waste in 1978. Examples of waste placed in this
burial ground include contaminated soil, decommissioned pumps,
pressure vessels, post-August 19, 1987 RCRA and state-only designated
mixed waste, and retrievable transuranic waste.

e The 218-W-5 Burial Ground is approximately 37.2 hectares in size and
began receiving waste in 1986. Examples of waste placed in this
burial ground include rags, paper, rubber gloves, disposable supplies,
broken tools, and post-August 19, 1987 RCRA and state-only designated
mixed waste. This burial ground currently contains double-lined mixed
waste trenches (trenches 31 and 34). Trenches 31 and 34 also are
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designated as a greater-than-90-day container storage. Waste to be
placed in trenches 31 and 34 for storage purposes predominately will
be macro-encapsulated long-Tength contaminated equipment and other
containerized waste that has been treated to meet LDR requirements.
Adjacent to the double-lined mixed waste trenches are leachate
collection tanks. Examples of waste to be disposed in the
double-1ined mixed waste trenches include mixed waste that has been
treated to meet LDR requirements (including bulk waste),
macro-encapsulated iong-length contaminated equipment, etc.

e The 218-W-6 Burial Ground is approximately 16 hectares in size, has
not received any waste, and is reserved for future mixed waste
disposal.

Leachate Collection Tanks

The LLBG mixed waste disposal trenches are supported by leachate
collection tanks. Typically, leachate collection tanks are aboveground,
carbon steel tanks, internally coated with an amine-cured epoxy. The Teachate
collection tanks are located adjacent to the disposal trenches and are
provided with secondary containment. Secondary containment exists for all
feed piping. The leachate collection tanks are provided with a portable
enclosure to protect the tank and secondary containment from the elements
(i.e., rain, snow, etc.).

The leachate collection tanks have a current design capacity of
37,850 Titers; however, future leachate collection tank capacity might change
to accommodate various sized lined trenches.

1.5 EVACUATION ROUTING

Figures 1 and 2 provide identification of the staging areas within the
LLBG.

During an evacuation, all personnel should move a safe distance upwind of
the hazard or report to the nearest staging area for accountability, as the
emergency situation dictates. Responses to alarms are discussed in
Section 7.0.

The Primary staging area for 200 East LLBG (218-E-10 and 218-E-12B) is in
the north east corner of trench #94 (218-E-12B Burial Ground) near the
telephone. The secondary staging area is the northwest corner of the M0-720
parking Tot in 200 West.

The primary staging area for 200 West LLBG (218-W-3A, 218-W-3AE,
218-W-4B, 218-W-4C, 218-W-5, and 218-W-6) is near MO-223. The secondary
staging area is the northwest corner of the M0-720 parking lot.

If during the emergency it becomes necessary.to evacuate the primary
staging area, the staging area manager or Building Emergency Director (BED)
will instruct personnel to proceed to theé secondary staging area. Evacuation
routes and transportation will be assigned as appropriate. Means of
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communicating this information include: by word of mouth, bullhorn, radios,
etc.

At the staging area, personnel weéring special work permit (SWP) clothing
will segregate themselves from those persons not wearing SWP clothing.

2.0 PURPOSE

This building emergency plan (pian) describes both the hazards and the
basic responses to off-normal and/or emergency conditions at the LLBG.
"Emergency" as used in this document includes events meeting the WAC 173-303
definition of Emergency, DOE Order 232.1, and categories of Unusual Occurrence
and Emergency (DOE Orders 5500.2B and 5500.3A). These events include spills
or releases as a result of waste management, fires and explosions,
transportation activities, movement of materials, packaging, and natural and .
security contingencies. This plan, in conjunction with the "Hanford Facility-
Contingency Plan" (DOE/RL-93-75), is provided to the Washington State
Department of Ecology (Ecology) to meet WAC 173-303 requirements.

3.0 BUILDING EMERGENCY ORGANIZATION
Building emergency organizations are discussed in the following sections.
3.1 BUILDING EMERGENCY DIRECTOR

The BED or designated alternate has overall responsibility for
implementing this plan. The BED has the responsibilities of the Emergency
Coordinator as discussed in WAC 173-303-360 and is responsible for LLBG
related events. A listing of the primary and alternate BEDs by title, work
location, and work telephone number is contained in Section 13 of the plan.
‘The onsite emergency preparedness organization maintains a Tist of BED names
work and home telephone numbers with Patrol Operations Center (POC) in
accordance with Hanford Facility RCRA Permit Dangerous Waste Portion, General
Condition I1.A.4. The BEDs have the authority to commit all necessary
resources (both equipment and personnel) to respond to any emergency.
Additional responsibilities have been delegated to Hanford Fire Department
personnel who, as the Incident Commander, are authorized to act for the BED
when the BED is absent in accordance with Hanford Facility Contingency Plan
(DOE/RL-93-75), Section 3.0. These Hanford Fire Department personnel have the
authority to commit all necessary resources (both equipment and personnel) to
respond to any emergency.

3.2 OTHER MEMBERS

As a minimum, the BED .appoints and trains individuals to perform as
Personnel Accountability Aides and Staging Area Managers. The accountability
aides facilitate the implementation of protective actions (evacuation or take
cover) and facilitate the accountability of personnel after protective actions
have been implemented. Staging area managers coordinate and/or conduct
activities at the staging area. In addition, the BED might identify
additional support personnel [Radiological Control (RC), maintenance,
engineering, hazardous material coordinators, etc.] to be part of the building
emergency organization.
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The building emergency organization for the LLBG is posted at M0-223 and
MO-720 in the 200 West Area, and at the Emergency Operations Center in the
Federal Building.

4.0 IMPLEMENTATION OF THE PLAN

To meet the requirements of WAC 173-303-360, this plan will be considered
to be implemented when the BED has determined that a release, a fire, or an
explosion involving dangerous waste or dangerous waste constituents that could
threaten human health or the environment (WAC 173-303-360 Emergency) has
occurred at the LLBG. An incident requiring evacuation of personnel or the
summoning of emergency response units will not necessarily indicate that the
plan has been implemented. The incident classification process is described
in the Hanford Facility Contingency Plan (DOE/RL-93-75), Sections 4.0, 5.1.4,
and 5.1.5.

This plan will be considered implemented whenever the BED determines that
one of the incidents listed in Section 6.0 has or will occur and that the
severity is or will be such that there is a potential to endanger human health
or the environment. The BED will implement this plan through specific
implementing procedures. :

The BED must assess each incident to determine the response necessary to
protect the personnel, LLBG, and the environment. If assistance from Hanford
Patrol, Fire, or ambulance units is required, the Hanford Emergency Response
Number 911; (373-3800 from cellular telephones) must be used to contact the
Patrol Operations Center and request the desired assistance. To request other
resources or assistance from outside the LLBG, the Patrol Operations Center
business number is used (373-3800). The Emergency Duty Officer (EDO) is
requested when making the initial 911 call.

5.0 FACILITY HAZARDS

Hazards at the LLBG potentially include industrial hazards, hazardous
materials, radiological materials, radioactive and/or mixed waste, physical
hazards, biological hazards, and criticality.

5.1 [INDUSTRIAL HAZARDS

Industrial hazards could include incidents of transportation, accidents
‘with moving equipment, subsidence (cave-ins), exposure to spilled waste or
chemicals, or from radiological or chemical exposure from spills. Potential
material handling mishaps are associated with forklift or crane operations.
These include potential rupture of packages due to misalignment of the
forklift tines or a load dropped during a crane operation.

5.2 HAZARDOUS MATERIALS
Hazardous materials might include (but might not be limited to) the

following: spray adhesive, sorbent, diesel fuel, hydraulic o0il, propane, road
salt, industrial cleaner and degreaser, and unleaded gasoline.
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5.3 RADIQACTIVE MATERIALS

Low-Tevel radioactive materials are disposed or can be stored in both the
200 East and 200 West Area burial grounds. A1l mixed waste must meet LDR
requirements for disposal. .

5.4 RADIOACTIVE AND/OR MIXED WASTE

The LLBG are designed for disposal of bulk and containerized waste. Any
mixed waste designated for the LLBG must meet LDR requirements.

5.5 PHYSICAL HAZARDS

Physical hazards might include (but might not be Timited to) the
following: tripping or falling, wind-blown sediment, falling objects (e.g.,
containers), etc.

5.6 BIOLOGICAL HAZARDS

Biotogical hazards might include (but might not be limited to) the
following: snake, spider, scorpion, bees, and wasp bites or stings.

5.7 CRITICALITY

Criticality is prevented by the form or distribution of the fissionable
material in the waste.

6.0 POTENTIAL EMERGENCY CONDITIONS

Potential emergency conditions could fall into one of three basic
categories: operational (process upsets, fires and explosions, loss of
utilities, spills, and releases), natural phenomena (earthquakes), and
security contingencies {bomb threat, hostage situation, etc.).

6.1 OPERATIONAL

The following sections include a description of the 'worst-case' accident
anticipated for each of the identified credible emergencies. This information
typically is derived from safety analysis reports, hazards evaluations, or
risk assessments.

6.1.1 Loss of Utilities
e Electrical power is required for trenches 31 and 34 of the
218-W-5 burial ground operations, however, loss of electricity does
not constitute an emergency, but should be restored as soon as
possible. Electricity supplies power to the sump pumps used to remove
accumulated leachate from the primary and secondary liners.
s loss of Water - N/A.

o toss of Ventilation - N/A.
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Loss of Steam - N/A.
Loss of Air - N/A.

6.1.2 Major Process Disruption/Loss of Plant Control

N/A.

6.1.3 Pressure Release

N/A.

6.1;4 Fire and/or Explosion

Potential fire hazards include smoke inhalation, burns, damage to
equipment and/or structures, and release of hazardous materials, radicactive
and/or mixed waste constituents.

6.1.5 Hazardous/Radioactive Material Spill

Low-Tevel radioactive waste and mixed waste are placed in the LLBG.
Material use, storage, disposal, and control information is available on the
Solid Waste Information Tracking System (SWITS). Spills or releases could
result in the following conditions.

Spill of Hazardous Material. Hazards associated with a spill include
potential exposure to radioactive and/or dangerous constituents as
well as potential environmental damage. Because most waste in the
LLBG is solid, spill procedures primarily are applicable to Tiquids
that might have been improperly received.

Any dangerous waste spills would involve accumulated leachate that
would be contained within the leachate collection tank(s) and valve
gallery secondary containment area, and spill procedures would be
applicable (trenches 31 and 34 of the 218-W-5 Burial Ground).
EXCEPTION: A pumping spray spill that could result in a release of
leachate to the environment.

During the transfer of leachate from the leachate collection tank(s)
to a transport tanker, spills could result in a release of leachate to
the environment.

Toxic Fumes Hazards. Mixed waste disposed in the LLBG could produce
airborne radioactive contamination. Volatilization of solids during a
fire might generate toxic fumes. Plutonium, an alpha emitter, is
known to generate hydrogen (H,) gas when hydrogenous materials are
present in the waste; however, catalytic recombiners are used to
maintain H, gas concentrations below 1 percent.

Waste acceptance criteria require that the offsite generators and
onsite generating units document waste with gas-generating potential
and that the requirement for gas recombiners be specified on the waste
tracking forms.
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Fires or Explosions Involving Hazardous Material. A fire or chemical
reaction in the LLBG could result in the release of dangerous and/or
radioactive constituents to the air or soil.

Reactivé Chemical/Corrosive Material Hazards. N/A.

Thermal Reactions/Hazards. - N/A.

Flammable Material/Liquids Hazards. Although the LLBG does not
dispose of these types of materials, operating equipment requires
these materials (e.g., gasoline, hydraulic fluids, oils, etc) for
operation. These materials, if ignited could result in the release of
dangerous and/or radioactive constituents to the air or soil.

Asbestos Release. Asbestos might be released during tornadoes, high
winds, fires; or other events that damage or destroy the packaging
material.

6.1.6 Pressurized/bulging containers

The potential exists for pressurized or bulging containers to rupture
resulting in a release to the air or soil.

6.1.7 Transportation and/or Packaging Incidents

Potential consequences of transportation and/or packaging incidents are
spills or spread of radioactive contamination, chemical contamination, or
personnel contamination. A forklift-damaged container could result in a
release to the environment.

6.1.8 Unusual, Irritating, or Strong Odors

For an unusual, irritating, or strong odor, contact Industrial Hygiene
(IH), who will evaluate the potential hazards through various IH methods and
proceed as applicable. If necessary, the facility manager may request the
Hanford Fire Department Hazardous Materials (HAZMAT) team to respond.

6.1.9 Radiological Material Release

Gaseous Effluent Discharges (stack release) - N/A.

Liquid Effluent Discharges - N/A.

Significant Contamination Spread/Releases. Significant contamination
spread or release might involve hazards resulting from exposure to
radioactive and/or mixed waste. The major potential cause of spread
or a release includes damaged containers, high winds, or a fire that
might disperse contaminated airborne particles.
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6.1.10 Criticality

Fissionable materials located in the LLBG exist in a form or distribution
that ensures a critical mass cannot be attained.

6.1.11 Radioactive and/of Mixed Waste Not Acceptable (and cannot be
transported)

Acceptable reasons for denying receipt of a radioactive and/or mixed
waste transfer/shipment are as follows:

s The LLBG is not capable of managing the dangerous waste type.

s A significant discrepancy exists between the transfer/sh]pment and the
waste listed on the manifest or tracking form.

e The waste arrives in a condition that presents an unreasonable hazard
to operations or personnel.

6.2 NATURAL PHENOMENA

Natural phenomena are discussed in the following sections.
6.2.1 Seismic Event '

Depending on the magnitude of the event, severe structural damage could
occur resulting in serious injuries or fatalities and the release of
radioactive and/or mixed waste. Damaged electrical circuits and wiring could
result in the initiation of multiple fires.

6.2.2 Volcanic Eruption/Ashfall

Ashfall could cause shorts in electrical equipment powering sump pumps.
6.2.3 High Winds/Tornados

High winds or tornados might cause structural damage to systems (e.g.,
leachate collection tanks, trenches, etc.) containing radicactive and/or mixed
waste resulting in a release to the environment. In addition, electrical
power outages also could result from high winds or tornados.

6.2.4 Flood
N/A.
6.2.5 Range Fire
The hazards associated with a range fire include access restrictions and

travel hazards such as poor visibility. Waste in the LLBG is either buried or
packaged in materials that are fire retardant.
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6.2.6 Aircraft Crash

An aircraft crash could result in the direct release of radioactive
and/or mixed waste or cause a fire that could lead to the velease of
rad1oact1ve and/or mixed waste.

6.3 SECURITY CONTINGENCIES
Security contingencies are discussed in the following sections.
6.3.1 Bomb Threat

A bomb threat might be received by anyone who answers the telephone or
receives mail. The major effect on the LLBG will be evacuation of personnel.
If a bomb explodes, the effects are the same as those discussed under fire and
explosion.

6.3.2 Hostage Situation

A hostage situation could pose an emergency situation if there is the
potential to adversely impact the LLBG. This can be as a result of losing
LLBG control (operators removed from their stations) or when the situation
results in the coercion of an employee to take some malevolent action.

6.3.3 Susp1c1ous Object

The major effect on the LLBG is that the effected burial ground wou]d
need to perform an emergency shutdown and evacuate.

7.0 INCIDENT RESPONSE

The initial response to any emergency is to immediately protect the
health and safety of persons in the immediate area. Identification of
released material is essential to determine appropriate protective actions.
Containment, treatment, and disposal assessment will be the secondary
responses.

The following sections describe the process for implementing basic
protective actions as well as descriptions of response actions for the events
listed in Section 6.0. The "Hanford Facility Contingency Plan" (DOE/RL-93-75)
provides a description of generic incident responses, describes the process
for assessing and identifying the hazardous materials and/or dangerous waste,
and describes the process for categorizing and classifying an incident.

7.1 PROTECTIVE ACTIONS RESPONSES

Protective actions responses are discussed in the following sections.
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7.1.1 Evacuation

If an evacuation is ordered or the evacuation siren sounds in the area of
the LLBG, personnel should proceed, as follows:

Low-Level Burial Area Location
Grounds :
Staging Areas

Primary staging area Northeast corner of
trench #94 (218-E-12B
Burial Ground) near the

200 East pole-mounted telephone
Secondary Staging Area NW corner of
. MO-720/721 parking 1ot
Primary staging area Outside M0-223
Secondary staging area 200 West NW corner of

MO-720/721 parking lot

The BED or staging area manager directs evacuations; however, to ensure
that evacuations can be conducted promptiy and safely, a11 personn91 shou]d be
familiar with the following:

* A Crash Alarm Telephone is located in M0-223. Personnel at M0-223
will notify personnel in the burial grounds by portable, hand-held
radio, word of mouth or any other means available.

o Occupied structures on the Crash Alarm Telephone system must ensure
that all nearby occupied units also are evacuating.

Area evacuations are rapid or controlled and the differences between them
are pointed out in the actions listed in the fo110w1ng When possible, these
steps should be performed concurrently.
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AREA EVACUATION PROCEDURE

Halt any operations or work and place equipment and structures in a safe
condition. Use emergency shutdown procedures for rapid evacuation.

Use whatever means are available (portable radios, bullhorns, runners,
etc.) to pass the evacuation information to personnel.

Evacuate personnel to the staging area; group personnel as follows:
potentially contaminated protective clothing, keys immediately available
for vehicles, those needing rides.

Conduct persohne] accountability. Report personnel accountabi1ity results
to the Emergency Operations Center (EOC) (373-3876, 373-1786, or 544-8085).

Load personnel in civilian clothes into private and government vehicles,
load SWP clad persons into a separate government vehicle, if possible, and
try to provide reserve transportation for people with Tate shutdown duties.

Relay pertinent evacuation information (routes, destination etc.) to
drivers.

Dispatch vehicles-as soon as the vehicles are Toaded.

Report status to the EOC, request additional transportation if required,
and report if any personnel remain who are performing late shutdown duties.

7.1.2 Take Cover

When the Take Cover Alarm is act1vated personnel should take cover in
the nearest building or trailer.

Normally, the LLBG will be alerted of an impending attack via the Area
Crash Alarm Telephone System at M0-223. Portable, hand-held radios ‘are used
throughout the LLBG. :

7.2 RESPONSE TO OPERATIONAL EMERGENCIES

The BED reviews the LLBG event recognition and classification procedure
and, if required, classifies the event and initiates area protective actions
and site emergency response organization activation.

7.2.1 toss of Utilities

o |loss of Electricity. Electricity in the trailers is for lighting
only. Loss of electricity will not impair functions or constitute an
emergency.

Electrical power is required for trenches 31 and 34 of the 218-W-5
Burial Ground operations; however, loss of electricity does not
constitute an emergency, but should be restored as soon as possible.
Electricity supplies power to the sump pumps used to remove
accumulated leachate from the primary and secondary liners.

e loss of Water - N/A.
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s Loss of Ventilation - N/A.

s Loss of Steam - N/A.
o Loss of Air - N/A.
7.2.2 Utility Disconnect Plan

Use these steps to place the utilities in a safe and secure condition
when an emergency has been declared, or when directed by the BED.

e Heating, Ventilation, and Air Conditioning (HVAC) - N/A.

e FElectrical

Trenches 31 and 34: To disconnect electricity to trench 31, open the
cutout switches for the 480 VAC transformers on Panel "A" main breaker
in the 218-W-5-252 Building. To disconnect electricity to trench 34,
open the cutout switches for the 480 VAC transformers on Panel "A"
main breaker in the 218-W-5-252A Building.

.

e Fire Sprinkler System - N/A.

e Sanitary Water/Sewer - N/A.

e Process Water - N/A.
e Steam - N/A.

e Telephone Service. Call 376-6322 or 376-1611 and ask the Telephone
Service Contractor to disconnect service.

7.2.3 Major Process Disruption/Loss of Plant Control - N/A.
7.2.4 Pressure Release - N/A.
7.2.5 Fire and/or Explosion

Fire fighting in the LLBG is complicated by the presence of large amounts
of radioactive material that might generate airborne contamination. It is
extremely important to avoid breaching the containment of the containers or
disturbing bulk waste in the LLBG.

In the event of a fire, the discoverer calls 911. Trained personnel
could use portable fire extinguishers for small fires. Personnel should use
their best judgment whether to fight a fire or to evacuate. Under no
circumstances will personnel remain to fight a fire if unusual hazards exist.
Because of the danger of violent container failure, fires in the vicinity of
the exposed transuranic containers located in trenches 1, 20, and 29 of the
218-W-4C Burial Ground should not be extinguished by operations personnel.
Rather, personnel should evacuate the trench immediately and call 911.
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On notification of a fire in the LLBG, personnel shut down equipment,
secure waste ONLY if time permits.

Personnel leave the area and proceed to the designated staging area
for accountab111ty

The BED proceeds directly to the MO-720 conference room, establishes
an Incident Command Post and obtains all necessary information
pertaining to the incident. The BED meets the Hanford Fire Department
or sends a representatlve to meet them.

The BED reviews the LLBG event recognition and classification
procedure and, if required, classifies the event and initiates area
protective actions and site emergency response organization
activation.

The BED informs the site emergency response organization as to the
extent of the emergency (including estimates of mixed waste or
radioactive material quantities released to the environment).

ff operations are stobped'1n response to a fire, the BED ensures that
systems are mon1tored for leaks, pressure bu11dup, gas generation, and
ruptures.

Hanford Fire Depariment firefighters extinguish the fire.

The BED ensures thaf all emergency equipment is cleaned and fit for
its intended use following completion of cleanup procedures.

7.2.6 Hazardous Material, Radioactive and/or Mixed Waste Spill

Spills can result from many.sources including the leachate collection
tanks, container spills or leaks, damaged packages, or personnel error. Spills
of mixed waste are complicated by the need to deal with the extra hazard
induced by the presence of radioactive materials. The response to a spill is
as follows:

The discoverer performs the following actions for a spill:

Takes action to contain and/or to stop the spill or container leak if
all of the following are true.

- The identity of}the substance(s) involved is known.

- Appropriate protective equipment and control/cleanup supplies, e.g.,
absorbents, are readily available.

~ Discoverer safely can perform the action{s) without assistance, or
assistance readily. is available from other trained personnel.

Notifies LLBG personne] (including BED) of d1scovery of spill or
release.



RUST FEDERAL SERVICES OF HANFORD INC. Manual HNF-IP-0263-BG
3

Revision

BUILDING EMERGENCY PLAN FOR Page 15 of 30 .
LOW-LEVEL BURIAL GROUNDS Effective Date 06/06/97

Initiates notifications to the Hanford Fire Department by calling 911,
and provides all known information.

If any of the previous conditions are not met or if there is any doubt,
evacuate the area and remain outside, upwind of the spill, pending the arrival
of the BED. The discoverer remains available for consultation with the BED,
Hanford Fire Department, or other emergency response personnel and restricts
access to the area until the arrival of the BED.

The BED performs or arranges for the following:

An Incident Command Post at the MO-720 conference room and coordinates
further spill mitigation activities

Obtains all available information pertaining to the incident and
determines if the incident requires implementation of the contingency
plan

Reviews the LLBG event recognition and classification procedure and,
if required, classifies the event and initiates area protective
actions and site emergency response organization activation

Arranges for care of any injured persons

Maintains access controil at the incident site by keeping unauthorized

personnel and vehicles away from the area. Security personnel can be

used to assist in site control if control of the boundary is difficult
(e.g., repeated incursions). In determining controlled access areas,

considers environmental factors such as wind velocity and direction

Proper remediation of the incident after evaluation

Remains available for fire, patrol, and other authorities on the
scene, and provides all required information

Enlists the assistance of alternate BED(s), if response activities are
projected to be long term

Ensures the use of proper protective equipment, remedial techniques,
transfer procedures [including ignition source control (e.g.,
nonsparking tools, grounding containers, isolation of ignition
sources, use of explosion-proof electrical equipment, etc.) for
flammable or reactive spills], and decontamination procedures by all
involved personnel, if remediation is performed by LLBG personnel

Remains at the Incident Command Post (ICP) to oversee activities and
to provide information, if remediation is performed by the Hanford
fire Department Hazardous Materials Response Team or other response
teams

Ensures proper containerization, packaging, and labeling of recovered
spill materials and overpacked containers
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NOTE - Al]1 containers of spill debris, recovered product, etc., are
managed in the same manner as waste containers. Qverpacks in use are
marked with information pertaining to their contents and noted as to
whether the container inside the overpack is Jeaking or is in good
condition. .

e If operations are stopped in response to the release, ensures that
systems are monitored for leaks, pressure buildup, gas generation, and
ruptures -

e Ensures decontamination (or restocking) and restoration of emergency
equipment used in the spill remediation before resuming operations

e Provides required reports after the incident, in accordance with the
"Hanford Facility Contingency Plan" (DOE/RL 93-75)

7.2.6.1 Transportation Incidents. In accordance with WAC 173-303-145, the
discoverer or BED could take the following actions for leaks or spills
resulting from a hazardous materials transportation incident if the actions
can be performed without jeopardizing personnel safety, as appropriate:

e Determines the nature of incident
- Personnel injuries
- Hazardous material spill with fire
- Hazardous material spill without fire

e Assists injured personnel

e Initiates notifications to the appropriate personnel by any means
available (telephone, radio, passing motorist, etc.) to request
assistance from the Hanford Fire Department (Emergency
Coordinator/Event Commander for these type of events), Hanford Patrol,
and medical personnel.

* Remains in a safe location and attempts to isolate the area to prevent
inadvertent personnel access.

7.2.6.2 Receipt of Damaged or Unacceptable Shipments. In accordance with
WAC 173-303-370, when a damaged shipment or transfer of radiocactive and/or
mixed waste arrives at the LLBG and the shipment/transfer is unacceptable for
receipt, the damaged shipment/transfer should not be moved.

If a damaged shipment or transfer results in a spill, the following
actions are performed:

e Notify the BED, the Hanford Fire Department, and the appropriate
personnel to advise of the situation. The BED responds and assists in
the evaluation of, and response to, the incident

e Notify the offsite generator or onsite generating unit of the damaged
shipment/transfer, and request any information necessary to assist in
responding to the spill
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e Proceed with remedial action, including overpacking damaged
containers, cleanup of spilled material, or other necessary actions to
contain the spill

7.2.7 . Unusual, Irritating, or Strong Odors

If an unusual, irritating, or strong odor is detected and the discoverer
believes that the odor might be from a toxic or dangerous material, the
discoverer performs the following:

‘e Notifies nearby personnel and evacuates the effected burial ground
e Notifies the BED

If the discoverer knows of the source and scope of the odor, this
information is reported to the BED. Containment measures are described in
Section 7.2.6.

If the unusual odor is detected and the source of the odor is unknown,
the BED evaluates additional protective actions and notifies Industrial
Hygiene.

7.2.8 Radiological Material Release

e Radicactive Gaseous Effluent Discharge. Air sampling will be
performed using the appropriate equipment any time a worker is likely
to be exposed to 10 percent of the isotopes Derived Air Concentration
(DAC). Tritium oxjde (HTO) has a DAC value of 20 microcuries per
cubic meter (uCi/m3). For better control of personnel exposures, the
following table is included.

Airborne Concentration Equal to 5 mrem Dose Equivalent
Concentration Time Concentration Time

10 uCi/m® 4 hours 150 uCi/m’ 15 minutes
15 4Ci/m’ 2.5 hours 200 pCi/m 12 minutes
20 uCi/m 2 hours 250 pCi/m’ 10 minutes
30 yCi/m® |1 hour, 20 min} 300 uCi/m 8 minutes
50 uCi/m3 50 minutes 350 uCi/m3 7 minutes
80 yCi/m’ 30 minutes 400 uCi/m’ 6 minutes
100 uCi/w 25 minutes 450 pCi/m’ 5 minutes

A1l personnel possibly exposed to HTO should have a tritium bioassay
performed as soon as possible (must be within 30 days of exposure).

e PRadiocactive Liquid Effluent Discharge. If collected leachate is
released, the Tiquid will be contained by secondary containment.
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Significant Contamination Spread. There are no continuous air
monitors in the LLBG. Monitoring is performed by Radiological Control

personnel. If monitoring reveals a significant contamination spread,
stop breathing until you move out of the affected area, and notify
immediate manager and the BED.

7.2.9 Criticality

Transuranic waste is present in the LLBG. Methods are in place for
handling this waste type.

7.2.10

Radioactive and/or Mixed Waste Not Acceptab]e (and cannot be
transported)

Solid waste operations isolates the area of unacceptable waste.

Discoverer notifies the BED. The BED responds, evaluates, and
notifies appropriate personnel.

The solid waste management group assembles an investigation team.

The investigation team determines the circumstances and the actions to
be taken.

The solid waste management group proceeds with the actions determ1ned
by the investigation team.

The solid waste management group submits a wr1tten report to Ecology
within 15 days of the incident.

7.3 PREVENTION OF RECURRENCE OR SPREAD OF FIRES, EXPLOSIONS, OR RELEASES

" The BED, in coordination with emergency response organizations, takes the
steps necessary to ensure that a secondary release, a fire, or an explosion
does not occur. The following actions are taken:

Isolates the area of the initial incident by shutting off power to
sump pumps, etc., to minimize the spread of a release and/or the
potential for a fire or explosion

Inspects containment for leaks, tears, cracks, or other damage
Inspects for toxic vapor generatjon

Removes released material and waste remaining inside of containment
structures (e.g., secondary containment for the Teachate collection
tanks) as soon as possible

Contains and isolates residual waste material using dikes and
adsorbents
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e Covers or using other methods (e.g., fixatives for dust suppression),
stabilizes areas where residual released materials remain to prevent
migration or spread from wind or precipitation run-off

e Installs new structures, systems, or equipment to enable better
management of hazardous materials or radioactive and/or mixed waste

¢ Reactivates operations in affected areas only after cleanup of
residual waste materials is achieved.

7.4 RESPONSE TO NATURAL PHENOMENA

Response to natural phenomena are discussed in the following sections.
7.4.1 Seismic Event

The primary role of the emergency response organization in a seismic
event is coordinating the initial response to injuries, fires, and fire
hazards; and acting to contain or control hazardous materials and radioactive
and/or mixed waste releases.

Individuals should remain calm and stay away from windoews, nearby steam
Tines, trenches, and any nearby hazardous material, radioactive and/or mixed
waste locations. Once the shaking has subsided, individuals should evacuate
carefully and assist those needing help. The Tocation of any trapped
individuals is reported to the BED or is reported to 911.

The BED takes whatever actions are necessary to minimize damage and
personnel injuries. The following actions include:

e Coordinating searches for personnel and potential hazardous conditions
(fires, spills, etc.)

e Conducting accountability
e Securing utilities and LLBG operations
e Arranging rescue efforts, and notifying 911 for assistance

* Performing facility inspections in accordance with the post-natural
phenomena hazards inspection plan and procedure

e Determining if hazardous materials, radioactive and/or mixed waste
were released

e Determining current local meteorological conditions

e Warning other units and implement protective actions if the release
poses a danger

e Providing personnel and resource assistance to other operations, if
required and possible.
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7.4.2 Volcanic Eruption/Ashfall

When notified of an impending ashfall, the BED will implement measures to
minimize the impact of the ashfall, such as:

e C(Closing the covers over the ventilation intakes (e.g., structures
covering leachate collection tanks)

e Installing filter media or protective coverings on outdoor equipment
that could be adversely affected by the ash

e Shutting down some or all operations and processes

e Sealing secondary use exterior doors

e Releasing all but essential personnel to go home

If as a result of the ashfall other emergency conditions arise
(e.g., fires due to electrical shorts or Tightning), response is as described
in other paragraphs in this section.

7.4.3 High Winds/Tornados

On notification of impending high winds, the BED takes steps necessary to
secure all outdoor waste and hazardous material container Tocations.

7.4.4 Flood - N/A.
7.4.5 Range Fire

Responses to range fires are handled by preventive measures
(i.e., keeping hazardous material and waste accumulation areas free of
combustible materials such as weeds and brush). If a range fire breaches the
LLBG boundaries, the response is as described in Section 7.2.5.
7.4.6 Aircraft Crash

The response to an aircraft crash is the same as that Tisted in
Section 7.2.6.1 for responding to transportation incidents.

7.5 SECURITY CONTINGENCIES
Security contingencies are discussed in the following sections.
7.5.1 Bomb Threat »
e Telephone Threat. Individuals receiving telephoned threats try to
- gain as much information as possible from the caller (using the bomb

threat checklist if available). On conclusion of the call, notify the
BED and Security via 911. 5
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The BED evacuates the LLBG and queries personnel at the staging area
regarding any suspicious objects. When Security personnel arrive,
follow their instructions.

e UWritten Threat. Receivers of written threats handle the letter as
Tittle as possible. Notify the BED and Security. Depending on the
content of the letter, the LLBG may or may not be evacuated. The
letter is turned over to Security personnel, and their instructions
are followed.

7.5.2 Hostage Situation/Armed Intruder

The discoverer of a hostage situation or of an armed intruder reports
this to 911 and to the BED if possible. The BED, after conferring with
Security personnel, could covertly evacuate areas of the LLBG not observable
by the hostage taker(s)/intruder. No alarms will be sounded.

Security will determine the remaining response actions and will activate
the Hostage Negotiating Team if necessary.

7.5.3 Suspicious Object

The discoverer of a suspicious object reports this to the BED and calls
911, if possible, and ensures that the object is not disturbed.

The BED will evacuate the LLBG and (based on the description provided by
the discoverer) attempt to determine the identity or owner of the object. This
could be done by questioning personnel at the staging area. If the
identity/ownership of the object cannot be determined, Security will assume
command of the incident. An Emergency Ordnance Team will be dispatched to
properly dispose of the object.

8.0 TERMINATION OF EVENT, INCIDENf RECOVERY, RESTART OF OPERATIONS, AND
POSTEMERGENCY EQUIPMENT MAINTENANCE AND DECONTAMINATION .

Termination of event, incident recovery, restart of operations, and
postemergency equipment ma1ntenance and decontamination are discussed in the
following sections.

8.1 TERMINATION OF EVENT

The BED decliares the termination of an event. However, if additional
emergency centers are activated, only the highest activated level of the
emergency organization, in conjunction with the BED, will declare that an
event has ended. If the DOE-RL Emergency Operations Center (EOQC) is
activated, only the DOE-RL director officially terminates the event. 1In all
cases, however, the BED must be consulted before reentry is initiated.

8.2 INCIDENT RECOVERY AND RESTART OF OPERATIONS
A recovery plan is developed when necessary. A recovery plan is needed

following an event when further risk could be introduced to personnel, the
LLBG, or the environment through recovery action and/or to maximize the
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preservation of evidence. Depending on the magnitude of the event and the
effort required to recover from the event, recovery planning might involve
personnel from DOE-RL and other contractors. If a recovery plan is required,
the plan is reviewed by appropriate personnel and approved by a Recovery
Manager before restart. Restart of operations is performed in accordance with
the approved plan.

If this plan were implemented for a WAC 173-303-360 emergency
(Section 4.0), Ecology must be notified before operations can resume.
Section 9.0 of the "Hanford Facility Contingency Plan" (DOE/RL-93-75)
discusses different reports to outside agencies. This notification is in
addition to those required reports and must include the following statements.

s There are no incompatibility issues with the waste and released
materials from the incident.

e A1l the equipment has been clean, fit for its intended use, and placed
back into service. The notification may be made via telephone
conference. Additional information that Ecology requests regarding
these restart conditions might be included in the required 15-day
report (DOE/RL-93-75).

For emergencies not involving activation of the EOC, the BED ensures that
conditions are restored to normal before operations are resumed. If the
EOC was activated and the emergency phase is complete, a special recovery
organization could be appointed at the discretion of EOC to restore conditions
to normal. The makeup of this organization depends on the extent of the
damage and its effects.

8.3 INCOMPATIBLE WASTE

After an event, the BED or the onsite recovery organization ensures that
no waste that might be incompatible with the released material is treated,
stored, and/or disposed of until cleanup is completed. Cleanup actions are
taken by LLBG personnel or other assigned personnel. Actions to be taken
might include, but are not limited to, any of the following:

* Neutralization of corrosive spills

e Chemical treatment of reactive materials to reduce hazards

* QOverpacking or transfer of contents from leaking containers

¢ Use of sorbents to contain and/or absorb Teaking liguids for
containerization and storage and/or disposal

* Decontamination of solid surfaces impacted by released material, e.g.,
intact containers, equipment, floors, containment systems, etc.

* Disposal of contaminated porous materials that cannot be
decontaminated and any contaminated soil .

» Containerizing and sampling of recovered materials for classification
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and determination for proper management

e Followup sampling of decontaminated surfaces to determine adequacy of
cleanup techniques as appropriate

Waste from cleanup activities is designated and managed as newly
generated waste. A field check for compatibility is performed as necessary.
Incompatible waste is not placed in the same container. Containers of waste
are placed. in approved storage areas appropriate for their compatibility
class.

If incompatibility of waste was a factor in the incident, the BED or the
onsite recovery organization ensures that the cause is corrected. Examples
include modification of an incompatibility chart or increased scrutiny of
waste from an offsite generator or onsite generating unit when incorrectly
designated waste caused or contributed to -an incident.

8.4 POSTEMERGENCY EQUIPMENT MAINTENANCE AND DECONTAMINATION

A11 equipment used during an incident is decontaminated (if practicable)
or disposed of as spill debris. Decontaminated equipment is checked for
proper operation before storage for subsequent use. Consumables and disposed
materials are restocked. Fire extinguishers are recharged or replaced.

The BED ensures that all equipment is cleaned and fit for its intended
use before operations are resumed. Depleted stocks of neutralizing and
absorbing materials are replénished, self-contained breathing apparatus are
cleaned and refilled, protective clothing is cleaned or disposed of and
restocked, etc.

Factors to consider when establishing an equipment and personnel
decontamination station are as follows:

Water supplies

Containment/catch basins and/or systems

Personal necessary to accomplish proper decontamination

Protective clothing

Decontamination supplies (buckets, brushes, soap, chemicals as needed)
Risk to personnel

Weather conditions [i.e., severe heat, cold (current and forecasted))
Toxicity of material .

Porosity of equipment to be decontaminated

Disposal requirements of decontamination rinse

Use of controlled zones to maintain contamination control.

e 6 6 o 0 0 0 0 0 0 0

9.0 EMERGENCY EQUIPMENT

Hanford Site emergency resources and equipment are described and 1isted
in the contingency plan (DOE/RL-93-75, Section 7.0).

9.1 FIXED EMERGENCY EQUIPMENT

None.
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9.2 PORTABLE EMERGENCY EQUIPMENT

Low-Level Burial Ground Portable Emergency Equipment

TYPE

LOCATION

CAPABILITY

Fire extinguishers

In motorized equipment
(e.g., trucks, etc.,),
nearby structures
(e.g., change trailers,
storage buildings,
etc.,).

Use on any Class A, B,
or ¢ fires. (Note:
Some are only B and C.)

Do NOT use on sodium.

Eye wash and safety
shower

None are located in the
LLBG area. Use nearest
equipment as directed

Assists in flushing
unwanted chemical and
material from clothing

by management. and body.
9.3 COMMUNICATIONS EQUIPMENT /WARNING SYSTEMS
Communications Equipment
TYPE LOCATION CAPABILITY
Hand-held radios Portable N/A

9.4 PERSONAL PROTECTIVE EQUIPMENT

Low-Level Burial Ground Protection Equipment

TYPE LOCAT[ON - CAPABILITY
Anti-C LLBG Contamination
protection

Supplied air

Respiratory Protection

Available from

Protection from
airborne hazards

Full-face respirator

MO-721 Mask
Station

Protection from
airborne particulates

Self-contained
breathing apparatus

Available from
Respiratory Protection

Breathing air supplied
for work in hazardous
atmospheres

SWP Clothing

MO-223 (200 West Area
change trailer)

Personnel protection
against exposure

Acid suit

N/A

Protection when working
with caustics/acids
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9.5 SPILL CONTROL AND CONTAINMENT SUPPLIES

If in the event of a nonradioactive hazardous materials spill (although
highly unlikely), control equipment to be used for an emergency and/or
recovery phase is identified as follows:

Burial Ground Spill Control Equipment

TYPE LOCATION CAPABILITY
Absorbents Central Waste Complex €ontain or clean up
spills
Overpack containers Central Waste Complex [ Provide containment for
leaking or damaged
containers
Shovels Conex by M0-223 Clean up hazardous
material spills
Chemical transfer pumps | Central Waste Complex Move hazardous
materials

Spill kit Central Waste Complex Clean up hazardous
. material spills

9.6 EMERGENCY COMMAND CENTER

The Incident Command Post for the LLBG is the conference room in M0O-720.
The Incident Command Post could be moved at the direction of the BED.

10.0 COORDINATION AGREEMENTS

The DOE-RL has established a number of coordination agreements, or
memoranda of understanding (MOU), with various agencies to ensure proper
response resource availability for incidents involving the Hanford Site.
A description of the agreements is contained in the contingency plan
(DOE/RL-93-75, Section 8.0).

11.0 REQUIRED REPORTS

Three types of written post-incident reports are required for incidents
on the Hanford Site. The reports are summarized in the contingency plan
(DOE/RL-93-75).
12.0 PLAN LOCATION

Copies of this plan are maintained at the following locations:

e MO-223
e Hanford Fire Department
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e Emergency Operations Center
e Hanford. Local Area Network (HLAN)
e MO-720 Conference room

NOTE - In accordance with coordination agreements, the Hanford Fire
Department provides direction during onsite event response and provides
all needed information to support agencies‘that may be assisting the
onsite responses. Therefore, only copies of plans for facilities where
offsite agencies are the 1n1t1a7 responders {e.g., 1163 Stores Building)
will be provided to offsite support agencies.

13.0 BUILDING EMERGENCY ORGANIZATION

Building Emergency Director

TITLE LOCATION PHONE
PRIMARY Team Lead MO-721 373-5187
ALTERNATE Ops Engineer MO-721 373-1737

The complete building emergency organization 1isting of positions, names,
work locations and telephone numbers for the LLBG is maintained in a separate,
internally controlled, facility document. Copies are distributed to
appropriate facility locations and to Emergency Preparedness. In addition,
names and work and home telephone numbers of the BEDs and alternates are
available from the Patrol Operations Center (373-3800) in accordance with the
Hanford Facility RCRA Permit, Dangerous Waste Portion, General Condition
I1.A.4.

14.0 REFERENCES

DOE Order 232.1, "Occurrence Reporting and Processing of Operations
Information”.

DOE Order 5500.1B, “Emergency Management Systems”.

DOE/RL-93-75, Hanford Facility Contingency Plan, U.S. Depariment of
Energy, Richland Operations Office, Richland, Washington.

NIOSH, 1996, Pocket Guide to Chemical Hazards, National Institute of
Occupational Safety and Health, U.S. Department of Health and Human
Resources, Public Health Service, Centers for Disease Control,
Washington, D.C., updated periodically.
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Figure 1.
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Figure 2. Burial Grounds, 200 West Area.
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ATTACHMENT A

LISTING OF PROCEDURES AND GUIDES

The 1ist is maintained by the LLBG organization and will be provided upon
request.
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1.0 PURPOSE

This document outlines the Dangerous Waste Training Program (DWTP) for the Low-Level
Burial Grounds (LLBG) organization. The LLBG are permitted as a treatment, storage, and/or
disposal (TSD) unit on the Hanford Facility. The DWTP implements the requirements of Washington

. Administrative Code (WAC) 173-303-330 and Title 40 Code of Federal Regulations (CFR) 264.16 for

the development of a written dangerous waste training plan.

2.0 SCOPE

This DWTP applies to personnel who perform work at, or in support of, the LLBG. The
training requirements in this program are based on an assessment of employee duties and
responsibilities. The LLBG DWTP ensures personnel responsible for dangerous waste management
are trained to perform the job duties pertinent to the handling, treatment, storage, and/or disposal of
dangerous waste. In addition, this training program ensures that personnel are familiarized with
emergency equipment and/or systems and emergency procedures to safely operate and maintain the

LBG.

3.0 DEFINITIONS

NONE
4.0 RESPONSIBILITIES
4.1 Facility Manager

The LLBG Facility Manager has the overall responsibility to meet all training requirements of
WAC 173-303-330 and Condition II.C of the Hanford Facility RCRA Permit (Ecology 1994). To
meet the requirements in WAC 173-303-330(1)(a), the training director position is described in the
Hanford Facility Dangerous Waste Permit Application, General Information Portion (DOE/RL-91-28,
Chapter 8.0).
4.2 Training Manager .

The training manager has overall responsibility for establishing, conducting, and administering
the training program for the LLBG to ensure personnel are trained to meet their assigned jobs.

4.3 Facility Management
All managers are responsible for the following:

®  Determining required training for all personnel assigned to the LLBG, as required by job
assignment.
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¢ Ensuring that personnel assigned to LLBG receive required initial training, continuing
training, and retraining as needed to be qualified to perform their assigned duties in
dangerous waste management.

* Maintaining up-to-date personnel training records for assigned personnel.

4.4 Training Personnel

All training personnel are responsible for the following:

e Reviewing training requirements whenever regulations change or annually at a minimum for
adherence to regulations and to ensure the requirements reflect the current systems,
procedures, and policies applicable to each position.

* Developing and conducting training on new and existing systems or equipment.

4.5 Personnel

All LLBG and support personnel are responsible for the following:

¢ Working with their managers to define applicable training

o Completing necessary training to gain/maintain qualifications.

5.0 TRAINING PROGRAM

The LLBG DWTP is implemented based on training requirements related to job responsibilities.
5.1 Training Requirements

Training requirements for individual personnel are tracked in the Training Matrix (TMX).

The responsible manager reviews training requirements when personnel change positions or
assume new job responsibilities, when changes are identified to this training plan (other than editorijal
changes), or annually, as a minimam. Updates to the training requirements are made as necessary.

Personnel must meet the training requirements within 6 months of the date of hire, within
6 months of assignment to the LLBG, or within G months of assignment to a new position within the
LLBG. Personnel in-training will not make decisions that could affect facility safety. Personnel
independently can perform specific jobs or tasks for which they are qualified. Personnel performing

work who do not meet all training requirements must be supervised by a qualified person.

As new requirements are identified and indicated in this training plan, LLBG personnel will
comply with the new requirements within 6 months of the effective date of the requirement.
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5.2 Job Titles and Descriptions

Personnel are assigned a job title and a job description. The job description includes requisite
skills, work experience, education, and other qualifications, and a brief list of duties and/or
responsibilities. This information is maintained by the human resources department.

5.3 Dangerous Waste Worker Position

Personnel are categorized into six worker positions: (1) All Employee, (2) General Worker,
(3) Advanced General Worker, (4) General Manager, (5) General Shipper, and (6) Waste Designator.

Personnel are placed in a position based on duties and responsibilities as determined by a job
analysis or management assessment. In the event personnel duties and responsibilities fall into more
than one position, personnel will complete the training requirements for each position.

Duties and responsibilities of personnel associated with dangerous waste management at LLBG
are listed in the following sections.

5.3.1 All Employee

Personnel included in this position are those who do not fall into one of the other five positions
and have no duties or responsibilities directly associated with dangerous waste management. Typical
job titles of personnel in this position include secretaries, clerks, and oversight personnel.

Most visitors, categorized as All Employee, generally tour, provide oversight, or are brought
onsite for interviews. Other non-Hanford Facility personnel who gain access to the LLBG to
complete work in controlled areas but do not become involved in the management of dangerous waste
are categorized as All Employee.

5.3.2 General Worker

' Personnel with limited dangerous waste management duties, such as activities associated with the
generation of dangerous waste or facility maintenance or modification, are categorized as General
Workers. Typical job titles of personnet in this position include maintenance personnel, health
physics technicians, and transporters.

Personnel categorized as General Workers could be. assigned duties and responsibilities for the
following:’

o Placing waste into pre-approved containers and filling out log sheets where applicable
o Completing radiological surveys of dangerous waste

e Moving containers or loading packaged containers onto trucks
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® Responding to a spill or release of known contents where duties and responsibilities are
limited to containing the spill/release, returning the container to an upright posmon and/or
placing the known spilled material or waste into a pre-approved container.

o Applying container markings or labels based on direction from an Advanced General Worker,
General Manager, or General Shipper.

5.3.3 Advanced General Worker

Personnel whose duties exceed those of a General Worker for dangerous waste management are
categorized as Advanced General Workers. The typical job title of personnel in this position is
Nuclear Process Operator.

Responsibilities of an Advanced General Worker for management of dangerous waste in
containers can include the following:

Determining container markings and labels

Preparing container log sheets

Completing waste inventories

Sampling of waste )

Packaging and transporting waste samples

Responding to spills and releases of waste in accordance with approved procedures
Performing inspections and surveillances

Receiving transfers and/or shipments of waste.

Responsibilities of an Advanced General Worker for management of dangerous waste in a tank
can include conducting daily inspections on tank systems and ancillary equipment, and transferring
and/or shipping waste from the tank system.

Responsibilities of an Advanced General Worker for management of dangerous waste in a
landfill can include managing leachate and precipitation run-off and receiving transfers and/or
_shipments of waste. .

5.3.4 General Manager

Personnel identified as General Managers coordinate, direct, and oversee the work of General or
Advanced General Workers in the management of dangerous waste or in the operation and control of
the LLBG. Other duties could include responsibilities during emergency events requiring
implementation of the building emergency plan. Typical job titles of personnel in this position
include Operations Manager, Environmental Manager, Environmental Compliance Officer,
Environmental Engineer/Scientist, Hazardous Materjal Specialist, and Building Emergency Director.

Responsibilities of a General Manager include the following:

* Directing, controlling, and coordinating the storage, transfer, and/or disposal of dangerous
waste

¢ Maintaining operational records
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5.3.5

Reviewing and approving LLBG operating procedures

Recognizing and responding to abnormal and/or emergency conditions

Ensuring emergency and monitoring equipment, process equipment, procedures, designs, etc.,
comply with DOE Orders, federal and state regulations, national standards, and applicable

engineering procedures and management standards

Maintaining operating documentation, operating procedures, flowsheets, sample schedules,
specifications, process test plans and procedures, operational safety requirements, etc.

Reviewing and approving engineering design documents and drawings for compliance to
applicable policies, procedures, and instructions per national standards and codes

Providing technical assistance for hazardous material and dangerous waste spill response
Supervising and coordinating dangerous waste transfer, storage, and/or disposal
Providing approved storage containers and applicable markings

Preparing and maintaining applicable waste handling documentation in accordance with
DOE Orders and federal and state regulations

Providing waste disposition instructions.

General Shipper

Personnel who prepare and sign waste movement documentation for both onsite or offsite
shipments of dangerous waste are categorized as General Shipper.

5.3.6

‘Waste Designator

Personnel who perform and/or complete waste designations are categorized as a Waste
Designator.

5.4 Required Training

Attachment 1 is a matrix of the classes, with brief descriptions, required for the worker
positions. Training for emergency procedures, emergency equipment, and emergency systems to
meet the requirements of WAC 173-330(1)(d) is included in these courses as specified in the course
description. Attachment 2 provides a matrix of job titles and required training for each worker
position.

Personnel who have completed training offsite are required to provide a certificate or other
. suitable evidence of training course(s) that meet the requirements of WAC 173-303 and this plan.
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5.5 Non-Hanford Facility Personnel

Non-Hanford Facility personnel who will be performing work at the LLBG must complete the
appropriate level of training determined by line management according to the tasks they will perform.

The LLBG management is responsible for ensuring that non-Hanford Facility personnel training
requirements are met before granting access.

5.6 Conduct of Training

The training program uses a systematic approach to training. Training design, development, and
implementation are based on learning objectives derived from the analysis of the specific job/task.
Training is provided using classroom instruction, on-the-job training, required reading,
computer-based training methods, and/or by providing drills. Training is developed and provided by
personnel knowledgeable in dangerous waste management policies and/or procedures.

5.7 Documentation of Training

Classroom training is documented on course completion rosters, which are signed by personnel
attending the course. The completion of the training is documented in an electronic data storage
record.

Training record summaries are stored in the Training Records Information (TRI) system.
Training records for former personnel are kept on the TRI system for 3 years from the date personnel
last worked at LLBG. Original signed and dated training records are maintained by the Hanford
Training Records organization. These records are transferred quarterly to the Records Holding
Facility in Richland, Washington. After approximately 1 year at the Records Holding Center, the
original training records are archived.

5.7.1 Training Records

When a training record is requested during an inspection, an electronic data storage record will
be provided. If an electronic data storage record does not supply the requested information, a hard
copy training record will be provided. Training records of former personnel might not be readily
available and could require a representative from the Training Records organization to access this
information.

5.7.2 Training Status

The electronic data storage training record and this training plan are used to determine the
training status of personnel.
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6.0 REFERENCES

DOE/RL, 1994, DOE-RL/U.S. Army Corps of Engineers to Ecology "State of Washington
Department of Ecology Administrative Order No. DE94NM-063" dated April 14, 1994, items 3
and 4.

DOE/RL-91-28, Hanford Facility Dangerous Waste Permit Application, General Information Portion,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Ecology, 1994, Dangerous Waste Portion of the Resource Conservation and Recovery Act Permit for
the Treatment, Storage, and Disposal of Dangerous Waste, Washington State Department of
Ecology, Olympia, Washington.

7.0 ATTACHMENTS

ATTACHMENT 1. RCRA TRAINING PROGRAM COURSE DESCRIPTIONS

ATTACHMENT 2. REQUIRED TRAINING FOR LOW-LEVEL BURIAL GROUNDS
PERSONNEL
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ATTACHMENT 1. RCRA TRAINING PROGRAM COURSE DESCRIPTIONS

The following constitute the RCRA training program courses as determined by
(1) WAC 173-303, (2) the Hanford Facility RCRA Permit, and (3) correspondence between DOE RL
and Ecology on dangerous waste training.

Title

000001 Hanford General Employee Training

Description

Course covers DOE Orders and applicable policies pertaining to employer
and employee rights and responsibilities, general radiation training, hazard
communications, dangerous waste, fire prevention, personal protective
equipment, safety requirements, emergency preparedness, accident
reporting, and avenues for addressing safety concerns.

Mandating
document(s)

Hanford Facility RCRA Permit, General Condition II.C.2 and 11.C 4.

Target audience

All Hanford Facility personnel working on the Hanford Facility.

Frequency

Annual.

Title

02006G Waste Management Awareness

Description

Course introduces personnel to federal laws governing chemical safety in
the work place. The course provides the hazardous material/waste worker
with the basic fundamentals for safe use of hazardous materials and initial
accumulation or storage of dangerous or mixed waste in containers. The
concepts covered in this course instruct personnel on specific waste
generation procedures and requirements, which include: (1) applicable
waste management practices (i.e., waste stream identification, waste
segregation practices, completing container logsheets, and housekeeping
requirements), (2) proper responses to incidents pertaining to the waste in
the accumulation containers, (3) proper responses to dealing with waste of
unknown origins, and (4) proper responses to questions posed in the field
concerning the above elements.

Mandating
document(s)

WAC 173-303-330(1)

Letter: DOE-RL/U.S. Army Corps of Engineers to Ecology "State of
Washington Department of Ecology Administrative Order No.

DE 94NM-063" dated April 14, 1994, items 3 and 4.

Hanford Facility RCRA Permit, General Conditions 11.C.1 and I1.C 4.

Target audience

Hanford Facility personnel categorized as a General Worker, Advanced
General Worker, and General Manager. Subcontractors categorized as
General Workers. Other courses may provide equivalent training so that
credit for this course is provided when the electronic data storage training
record is generated.

Frequency,

One-time only. (Annual refresher training is not required because training
is adequately covered through 035110 and/or 03E044.)
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Title 020159 Advanced Course 2 - Hazardous Waste Shipper Certification

Description Course defines responsibilities and liabilities with regard to compliance to
manifesting requirements and U.S. Department of Transportation
regulations, including placarding, identifying proper shipping names, and
loading requirements.

Mandating WAC 173-303-330(1), -180, -190, and -370.

document(s) Hanford Facility RCRA Permit, General Condition 11.Q, as applicable

Target audience

General Shippers of dangerous or mixed waste on roadways anywhere on
the Hanford Facility.

Frequency Every 3 years.
|| Title 02028B Building Emergency Director Training

Description | Course provides an overview of the responsibilities of the Building
Emergency Director, identifies the building emergency organizations and
actions required during an event, discusses implementing the contingency
plan, and discusses drill and exercise requirements. ’

Mandating WAC 173-303-330(1), -340, -350, and -360.

document(s)

-Target audience

Hanford Facility personne! categorized as General Managers because they

perform the responsibilities of a RCRA Emergency Coordinator through the
title of Building Emergency Director or alternate (e.g., On-Call Manager).

|| Frequency Initial (retrained annually by 037510 Building Emergency Director/Warden

Requalification).

Title 300025 Solid Waste Mixed Waste Land Disposal Facility Operations
Certification

Description Qualifies nuclear process operators to operate the systems associated with
the mixed waste trenches including management of waste in containers,
tanks, and landfills.

Mandating WAC 173-303-330, -630, -640, -650

document(s) Hanford Facility RCRA Permit, General Conditions.

Target audience

Operations personnel categorized as Advanced General Workers.

Frequency

Every 2 years.
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Title 300040 Solid Waste Low-Level Burial Ground Facility Operations
Certification

Description Qualifies nuclear process operators to operate the systems associated with
the mixed waste trenches including management of waste in containers,
tanks, and landfills.

Mandating WAC 173-303-330, -630, -650.

document(s)

Target audience

Operations personnel categorized as Advanced General Workers.

Frequency Every 2 years.

Title 300590 Solid Waste Manager Certification

Description Course is a self-study course designed to cover management topics in order
to safely operate the solid waste facilities.

Mandating WAC 173-303-330, -630, -640, -650.

document(s) Hanford Facility RCRA Permit, General Conditions.

Target audience

General Managers who are categorized because they are immediate
managers of Advanced General Workers who manage dangerous or mixed
waste in containers, tank systems, and/or surface impoundments.

Frequency Every 2 years.

Title 300700 Solid Waste Facility Orientation

Description Introduction to the LLBG, Central Waste Complex, 224-T Transuranic
Waste Storage and Assay Facility, and 616 Nonradioactive Dangerous Waste
Storage Facility including facility missions, hazards, and emergency
response procedures.

Mandating WAC 173-303-330

document(s) - Hanford RCRA Permit, General Condition II.C.

Target audience

All personnel assigned to, or working at, LLBG.

Frequency

Annual.
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Title 035010 Waste Designation

Description Course teaches dangerous waste designation according to WAC 173-303.
Class content includes section-by-section lecture on the regulations, with
examples following each section. Students complete examples using a waste
designation flow chart. Examples addressed include: listed waste,
characteristic waste, and Washington State criteria of toxicity and persistent.

Mandating WAC 173-303-330(1), -070, and -080 through -100.

document(s) : )

Target audience

General Shippers and Waste Designators.

Frequency One-time only. (Annual retrain is only required for those personnel who
are required to complete 035012.)

Title 035012 Waste Designation Qualification

Description Course provides qualification to be a Waste Designator.

Mandating WAC: 173-303-330(1), -070, and -080 through -100.

document(s)

Target audience

Waste Designators.

Frequency Annual.

Title 035020 Facility Waste Sampling and Analysis

Description Course presents waste sampling methodologies according to
U.S. Environmental Protection Agency Protocols SW-846, "Test Methods
for Evaluating Solid Waste Physical/Chemical Methods". This course also
covers documentation requirements in a sampling plan and/or waste analysis
plan, field and laboratory quality control/assurance, the data quality

.| objectives process, and use of actual sampling equipment as specified by

WAC 173-303-110. Finally, topics on listed waste management pertaining
to sample management and -available onsite sampling services are covered.

Mandating WAC 173-303-330(1), -070, -110, and -300.

document(s)

‘Target audience

General Managers and/or General Shippers categorized because they
perform responsibilities for sampling waste or effluent streams.

Frequency

One-time only.
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Title

035100 Container Waste Management - Initial

Description

Course covers general training requirements pertaining to waste
management of container in less-than-90-day accumulation areas and TSD
units. The course incorporates WAC 173-303-200(1), -630, DOE Orders,
and container management policy. Course includes practical exercises for
hands-on experience with the packaging of dangerous or mixed waste, and
preparation of packages for final destination.

This course does not cover waste management aspects pertaining to other
RCRA waste management units such as tank systems, surface
impoundments, containment buildings, landfills, etc.

Mandating
document(s)

WAC 173-303-330(1), 630, -200(1) and waste minimization.

Target audience

Advanced General Workers and General Managers categorized because they
are immediate managers of or direct Advanced General Workers who
manage containers of dangerous or mixed waste.

Frequency Initial (refresher annually by 035110 Core Waste Management Training).
Title 035110 Container Waste Management - Refresher
Description Refresher Course for Container Waste Management - Initial.

Mandating document

WAC 173-303-330(1), -630, -200(1), and waste minimization.

Target audience

Advanced General Workers and General Managers categorized because they
are immediate managers of or direct Advanced General Workers who
manage dangerous or mixed waste in containers.

Frequency

Annual.
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035120 Waste Management Administration - Initial

Title

Description Course is designed for personnel preparing to become shippers of dangerous
and/or mixed waste. This course covers regulatory and onsite policies,
forms, reports, forecasts, and plans. Topics also covered include: waste
characterization, waste certification summaries, waste specification system,
and solid waste storage/disposal records. In addition, students learn how
these forms are used to complete shipping papers.

Mandating WAC 173-303-330(1), -630, -200, 210, -220, -380, and -390.

document(s) :

Target audience: -

General Shippers categorized because they direct Advanced General
Workers in the management of containers of dangerous and mixed waste.

Frequency Initial (refresher annually by 035130 - Waste Management Administration).
Title 035130 Waste Management Administration - Refresher

Description Refresher course for Waste Management Administration - Initial.
Mandating WAC 173-303-330(1), -630, 200, -210, 220, -380, and -390.
document(s)

Target audience

General Shippers categorized because they direct Advanced General
Workers in the management of containers of dangerous and mixed waste.

Frequency Annual.

Title 037510 Building Emergency Director/Warden Requalification
Description Refresher for Building Emergency Director Training.

Mandating WAC 173-303-330, -340, -350, and -360.

document(s)

Target audience

General Managers categorized because they have the responsibilities of the
RCRA Emergency Coordinator. )

Frequency

Annual.
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Title 03E044 Low-Level Burial Grounds Facility Emergency and Hazard

: Information Checklist

Description Course consists of a review of specific chemical hazards associated with
operating the LLBG, as covered by the LLBG Building Emergency Plan.
The training is completed by the supervisor, manager, or a designated
individual. Information reviewed includes hazards in the work area and
emergency response requirements, including communication and alarm
systems, response to groundwater contamination incidents, and response to
fires.

Mandating WAC 173-303-330(1)(d), -340, -350, and -630.

document(s)

Target audience

LLBG personnel categorized as General Workers, Advanced General
Workers, and General Managers.

Frequency

Annual.




RUST FEDERAL SERVICES OF HANFORD INC.

Manual

LOW-LEVEL BURIAL GROUNDS Page

DANGEROUS WASTE TRAINING PLAN

_ Effective Date

HNE-1P-1221, Rev. 0

16 of 18 .
‘ 06/10/97

ATTACHMENT 2. REQUIRED TRAINING FOR LOW-LEVEL BURIAL GROUNDS

" Position Job Title Required
Training
All Employee All other Job Titles not specifically listed. 000001
300700
General Worker Radiological Control Technician, Maintenance 000001
Personnel (Electrician, Instrument Technician, 02006G
Insulator, Millwright, Painter, Pipefitter, Power 03E044
Operator, Process Crane Operator, Rigger, Sign 300700

Painter, Truck Driver, Welder), Maintenance
Manager, Radiological Control Manager.

Advanced General
Worker

Nuclear Process Operator

000001, 02006G,
035100/035110,
03E044, 300025,
300040, 300700

General Manager

Operations Manager/Team Leader

000001, 02006G,
02028B/037510,
035100/035110,
03E044, 300590,
300700

Environmental Manager/Team Leader

000001, 02006G,
035010, 035020,
035100/035110,

03E044, 300700

Environmental Compliance Officer

000001, 02006G,
035010, 035020,

‘| 035100/035110,

03E044, 300700

Environmental Engineer/Scientist
Plant Engineer (Environmental)

| 000001, 02006G,

035010, 035020,
035100/035110,
03E044, 300700

Hazardous Material Specialist

000001, 02006G,
035010, 035020,
035100/035110,

03E044, 300700

Building Emergency Director

000001, 02006G,
02028B/037510,
035100/035110,
03E044, 300700
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Position Job Title - Required
Training
General Shipper Shipper 000001, 02006G,

020159, 035010,
035100/035110,
035120/035130,
03E044, 300700

Waste Designator

Waste Designator

000001, 035010,
035012, 03E044,
300700




RUST FEDERAL SERVICES OF HANFORD INC. Manual HNF-IP-1221, Rev. 0

LOW-LEVEL BURIAL GROUNDS Page 180f18 . .

DANGEROUS WASTE TRAINING PLAN : Effective Date 06/10/97

This page intentionally left blank.



OFFSITE

ONSITE

Moses Jaraysi

Washington State Department of Ecology

N. T. Hepner

Washington State Department of Ecology

J. Wilkinson

Confederated Tribes of the Umatilla

Indian Nation
P. 0. Box 638
Pendleton, Oregon 97801

D. Powaukee

Nez Perce Tribe

P. 0. Box 365

Lapwai, Idaho 93540

R. Jim, Manager

DISTRIBUTION

Environmental Restoration/
Waste Management Program

Yakama Indian Nation

P. 0. Box 151
Toppenish, Washington 98948

J. R. Wrzeski, Code 2310 Bldg. 850A (5)

Puget Sound Naval Shipyard

1400 Farragut Ave.

Bremerton, Washington 98324

U.S. Department of Energy,
Richland Operations Office

K.

C
M.
R.
A
Re

C

. Bazzell
. E.

Clark

. French
F.

Guercia
McKarns

ading Room

Distr-1

DOE/RL-88-20, Rev. 1
07/97

MSIN
B5-18

S7-55
A5-15
S7-55
S7-55
A5-15
H2-53



DISTRIBUTION (cont)

Pacific Northwest Natiqna] Laboratory

Hanford Technical Library

Fluor Daniel Hanford, Inc.

F. A. Ruck III
C. G. Mattsson

Lockheed Martin Services., Inc.

Central Files
DPC
EDMC (11)

Rust Federal Services of Hanford Inc.

Barnes

. Bowman
"Crane
Irwin
McDonald
Pratt
Pyzel
Rosser
Saueressig
. T. Yasdick
LBG Operating File

—HOWVIPPIZIITGLWOR

B
R
P
R
K.
D.
D
J
D
M
L

Distr-2

DOE/RL-88-20, Rev. 1
07/97

MSIN
K1-11

H6-22
N1-26

A3-88
H6-08
H6-08

T4-04
H6-24
T4-03
T4-03
T4-04
T4-03
T4-04
T4-03
H6-24
H6-10
T4-04



	PROCESS INFORMATION [D]
	CONTAINERS [D-1]
	4.1.1 Description of Containers D-la. D.lb and D-lc]
	[D-ld]
	Operation [D-ld(a) and (b)]
	4.1.2.2 Containment System Capacity [D-ld(l)(c)]
	4.1.2.3 Control of Run-on [D-ld(l)(d)]
	CONTAINERS WITHOUT FREE LIQUIDS [D-le]
	4.2.1 Test For Free Liquids
	4.2.2 Description of Containers
	4.2.3 Container Management Practices
	4.2.4 Container Storage Area Drainage
	INCOMPATIBLE WASTE IN CONTAINERS [D-If]
	LEACHATE COLLECTION TANKS
	LANDFILLS [D-61
	4.5.1 List of Wastes [D-6a]
	4.5.2 Liner System Exemption Requests [D-6b and D-6b(2)]
	4.5.2.1 218-E-12B Burial Ground (Trench
	4.5.2.2 Unlined Trenches
	4.5.3 Liner System General Items [D-6c]
	4.5.3.1 Liner System Description [D-6c(l)]
	Water Table [D-6c(2)]
	4.5.3.3 Loads on Liner System [D-6c(3)]
	4.5.3.4 Liner System Coverage [D-6c(4)]
	4.5.4 Liner System Foundation [D-6d]
	4.5.4.1 Foundation Description [D-6d(l)]
	Subsurface Exploration Data [D-6d (Z)]
	4.5.4.3 Laboratory Testing Data [D-6d(3)]
	4.5.4.4 Engineering Analyses [D-6d(4)]
	4.5.5 Liner System Liners [D-6e]
	4.5.5.1 Synthetic Liners [D-6e(l)]

	[D-6f]
	4.5.6.1 System Operation and Design [D-6f(l)]
	4.5.6.2 Equivalent Capacity [D-6f(2)]
	4.5.6.3 Grading and Drainage [D-6f(3)]
	4.5.6.4 Maximum Leachate Head [D-6f(4)]
	4.5.6.5 System Compatibility [D-6f(5)]
	4.5.6.6 System Strength [D-6f(6)]
	4.5.6.7 Prevention of Clogging [D-6f(7)]
	Liner System Construction and Maintenance [D-6g]
	4.5.7.1 Material Specifications [D-6g(l)]
	4.5.7.2 Construction Specifications [D-6g(2)]
	Collection and Removal Systems [D-6g(4)]
	4.5.7.5 Liner Repairs During Operations [D-6g(5)]
	Run-on and Run-Off Control Systems [D-6h]
	4.5.8.1 Run-on Control System [D-6h(l)]
	and (3)]
	4.5.8.3 Construction [D-6h(4)]
	4.5.8.4 Maintenance [D-6h(5)]
	Control of Wind Dispersal [D-6i]
	Liquids in Landfills [D-6j]
	Containerized Waste [D-6k]
	4.6 AIR EMISSIONS CONTROL [D-8]
	6.0 PROCEDURES TO PREVENT HAZARDS [F]
	SECURITY [F-1]
	6.1.1 Security Procedures and Equipment [F-la]
	6.1.1.1 24-Hour Surveillance System [F-la(a)]
	[F-la(b)]
	[F-la(2)]
	6.1.2 Waiver [F-lb]
	INSPECTION PLAN [F-21
	6.2.1 General Inspection Requirements F.2a. F-2b]
	and(5)]
	6.2.1.2 Frequency of Inspections [F-2a(3)]
	Requirements [F-2d]
	6.2.3.1 Container Inspection [F-Zd(l)
	6.2.3.2 landfill Inspection [F-2d(8)]
	PREPAREDNESS AND PREVENTION REQUIREMENTS F-3. F-3a]
	6.3.1 Internal Communication [F-3a(l)]

	6.3.2 External Communications [F-3a(2)]
	6.3.3 Emergency Equipment [F-3a(3)]
	6.3.4 Water for Fire Control [F-3a(4)]
	6.3.5 Aisle Space Requirement [F-3b]
	PREVENTIVE PROCEDURES STRUCTURES AND EQUIPMENT [F-41
	6.4.1 Unloading Operations [F-4a]
	6.4.2 Run-Off [F-4b]
	6.4.3 Water Supplies [F-4c]
	6.4.4 Equipment and Power Failure [F-4d]
	6.4.5 Personal Protection Equipment [F-4e]
	INCOMPATIBLE WASTE [F-51
	Ignitable or Reactive Waste [F-5a]
	Waste and Mixing of Incompatible Waste [F-5b]
	11.0 CLOSURE AND FINANCIAL ASSURANCE [I]
	11.1 CLOSURE PLAN [I-13

	11.2 CLOSURE PERFORMANCE STANDARDS [I-la]
	11.3 PRE-CLOSURE ACTIVITIES
	11.4 MAXIMUM EXTENT OF OPERATION [I-lb(l)]
	11.5 REMOVING DANGEROUS WASTE [I-lb(Z)]
	11.5.1 Retrievable Transuranic Waste
	11.5.2 Gas Sampling
	[I-lb(3)]
	11.7 CLOSURE OF LANDFILL UNITS [I-le and I-le(Z)]
	I-le(7 and I-le(8)I
	11.7.1.1 Grade Layer
	11.7.1.2 Low-Permeabi 1 i ty Layer
	11.7.1.3 Flexible Membrane Liner (optional)
	11.7.1.4 Drainage Layer

	Layer (optional)
	11.7.1.6 Graded Filter Layer
	11.7.1.7 Surface Soil Layer
	11.7.1.8 Vegetative Cover
	11.7.1.9 Wind Erosion
	11.7.1.10 Water Erosion
	11.7.1.11 Settlement and Subsidence
	11.7.1.12 Deep-Rooted Plants
	11.7.1.13 Burrowing Animals
	11.7.2 Meteorology and C1 imatol ogy
	11.7.3 Numerical Simulation Models
	11.8 SCHEDULE FOR CLOSURE [I-If]
	11.9 EXTENSION FOR CLOSURE [I-l(g)]
	11.10 POSTCLOSURE PLAN [I-31
	GLOSSARY
	METRIC CONVERSION CHART
	1.0 UNIT DESCRIPTION
	1.1 DESCRIPTION OF PROCESSES AN0 ACTIVITIES



	Managed
	1.1.1.1 Narrative Process Descriptions
	1.1.1.2 Types of Acceptable Knowledge
	1.1.1.3 Description of Waste Profile System
	Frequency
	1.1.3 Process Flow Diagram
	1.1.4 Operating Conditions and Process Constraints
	1.1.4.1 Operating Conditions
	1.1.4.2 Process Constraints
	1.2 IDENTIFICATION AND CLASSIFICATION OF WASTE
	Capacity
	1.2.2 Unit-Specific Information
	2.0 DESCRIPTION OF CONFIRMATION PROCESS
	2.1 PRE-SHIPMENT REVIEW


	2.1.1 Pre-Shipment Review Process
	Restrictions Requirements
	2.2 WASTE VERIFICATION
	2.2.1 Container Receipt Inspection
	2.2.2 Physical Screening Process Guidance
	2.2.2.1 Physical Screening Methods
	2.2.2.2 Physical Screening Frequency
	2.2.2.3 Physical Screening Exceptions
	2.2.3 Chemical Screening Process Methods
	2.2.3.1 Chemical Screening Frequency
	2.2.3.2 Chemical Screening Exceptions
	3.0 SELECTING WASTE ANALYSIS PARAMETERS
	4.0 SELECTING SAMPLING PROCEDURES
	4.1 SAMPLING STRATEGIES
	4.2 SELECTING SAMPLING EQUIPMENT
	4.3 SAMPLE PRESERVATION
	FOR SAMPLING
	4 1.0 INTRODUCTION
	5 1.1 SCOPE
	6 1.2 BACKGROUND
	BASIS FOR LINER/LEACHATE COLLECTION SYSTEM EXEMPTION REQUEST
	2.1 REGULATORY REQUIREMENTS

	Chaoter173-303
	Regulations Part
	REQUEST
	Chapter173-303
	Regulations Part
	2.3 PERFORMANCE OBJECTIVES AND CRITERION
	Systems
	Liner/Leachate

	3.1 WASTE CHARACTERISTICS
	3.2 WASTE PACKAGE STRUCTURAL DESCRIPTION
	PERFORMANCE EVALUATION
	4.1 INTEGRITY OF THE REACTOR COMPARTMENT PACKAGE
	4.1.1 Reactor ComDartment Corrosion Studies
	4.1.2 Reactor Compartment Package Expected Lifetime
	4.2 LEAD MIGRATION
	4.2.1 Lead Migration Analysis
	4.7.7 lead Mioration Results
	4.3 POLYCHLORINATED BIPHENYL MIGRATION
	PERFORMANCE CRITERION
	Liner/Leachate Collection Systems
	Disposal System
	4.5 SUMMARY
	REQUEST FOR EXEMPTION FROM LINED TRENCH REQUIREMENTS
	I Plqose
	111 Condusions
	Discussion
	Review ofxational Institute of Standards and Tehology
	Referencps
	Water Table Beneath Low-Level Waste Management Areas

	BUILDING EMERGENCY PLAN FOR Page ii of
	METRIC CONVERSION CHART
	1.0 GENERAL INFORMATION
	1.1 FACILITY NAME
	1.2 FACILITY LOCATION
	1.3 OWNER
	1.4 DESCRIPTION OF THE FACILITY AND OPERATIONS
	1.5 EVACUATION ROUTING

	2.0 PURPOSE
	3.0 BUILDING EMERGENCY ORGANIZATION
	3.1 BUILDING EMERGENCY DIRECTOR
	3.2 OTHER MEMBERS
	Major Process Disruption/Loss of Plant Control
	Pressure Release
	Fire and/or Explosion
	Hazardous/Radioactive Material Spill
	Criticality
	cannot be transported)

	6.2 NATURAL PHENOMENA
	6.2.1 Seismic Event
	6.2.2 Volcanic Eruption/Ashfall
	6.2.3 High Winds/Tornados
	6.2.4 Flood
	6.2.5 Range Fire
	6.2.6 Aircraft Crash


	BUILDING EMERGENCY PLAN FOR Page iii of
	6.3 SECURITY CONTINGENCIES
	6.3.1 Bomb Threat
	6.3.2 Hostage Situation
	6.3.3 Suspicious Object

	7.0 INCIDENT RESPONSE
	7.1 PROTECTIVE ACTIONS RESPONSES
	7.1.2 Take Cover

	7.2 RESPONSE TO OPERATIONAL EMERGENCIES
	7.2.1 Loss of Utilities
	7.2.2 Uti1 i ty Disconnect P1 an
	7.2.3 Major Process Disruption/Loss of Plant Control
	7.2.4 Pressure Release
	7.2.5 Fire and/or Explosion
	Spill

	9.2 PORTABLE EMERGENCY EQUIPMENT
	9.3 COMMUNICATIONS EQUIPMENT/WARNlNG SYSiEMS
	9.4 PERSONAL PROTECTIVE EQUIPMENT



	BUILDING EMERGENCY PLAN FOR Page iv of
	9.5 SPILL CONTROL AND CONTAINMENT SUPPLIES
	9.6 EMERGENCY COMMAND CENTER
	10.0 COORDINATION AGREEMENTS
	11.0 REQUIRED REPORTS
	12.0 PLAN LOCATION

	1.0 PURPOSE
	2.0 SCOPE
	3.0 DEFINITIONS
	4.0 RESPONSIBILITIES
	4.1 Facility Manager
	4.2 Training Manager
	4.3 Facility Manageme
	4.4 Training Personnel

	5.0 TRAINING PROGRAM
	5.1 Training Requirements
	5.2 Job Titles and Descriptions
	5.3 Dangerous Waste Worker Pos
	5.3.1 All Employee
	5.3.2 General Worker


	6.0 REFERENCES
	7.0 ATTACHMENTS
	ATTACHMENT 1 RCRA TRAINING PROGRAM COURSE DESCRIPTIONS

