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Department of Energy

Richland Operations Office
P.0O. Box 550
Richland, Washington 99352

September 9, 2009
CERTIFIED MAIL

Mr. Ryan Jarvis

Heart of America Northwest
1314 N.E. 56" Street Suite 100
Seattle, Washington 98105

Dear Mr. Jarvis:
FREEDOM OF INFORMATION ACT REQUEST (FOI 2009-0054)

This letter is a partial response to your letters dated June 22, 2009, and July 15, 2009.
On August 5, 2009, we provided a response to items 1, 4e, 4f, 4g, 4h, 6a, 6b, 6¢, 6d, e, 7a, 9a
and 9b. On September 2, 2009, we provided a response to items 4a, 4b, 4c¢, and 5.

We have completed our search and review of the remaining items of your request and in response
to item la, a copy of a letter dated November 6, 2008, from the State of Washington Department
of Ecology. and a copy of a U.S. Department of Energy (DOE) letter dated July 25, 1997, (DOE
Letter 97-EAP-577) have been deemed responsive. Both of these documents were provided to
you by this office on August 5, 2009, in response to item 1.

In response to item 2 for “any correspondence between the USDOE and the Washington
Department of Ecology concerning the RCRA permit for the mixed waste disposal trenches 31
and 34.” enclosed are the following documents, see Attachment I: DOE letter 02-RCA-0411,
dated June 27, 2002, entitled, “Transmittal of the Hanford Facility Dangerous Waste Part B
Permit Application, Low-Level Burial Grounds (LLBG) DOE/RL-88-20, Revision 2, Working
Draft,” (this document is also responsive to item 4c of your request), DOE letter 08-AMCP-0063,
dated December 19, 2007, entitled, “Hanford Facility Dangerous Waste Part B Permit
Application, Low-Level Burial Grounds (LLBG) DOE/RL-88-20, Revision 2,” (this document is
also responsive to item 4¢ of your request), an e-mail dated October 2, 2008, entitled, “LLBG
Process Chapter Questions,” (this is also responsive to item 4c¢ of your request), an e-mail dated
February 23, 2009, entitled, “LLBG Permitting,” (this document is also responsive to items 4c
and 4h of your request), Additional documents responsive to this item were provided to you on
September 2, 2009, in response to items 4a, 4b and 4c of your requests.

In response to item 3 for “Authorization from the Washington Department of Ecology for
USDOE or any of its contractors to construct and operate mixed waste disposal trenches 31 and
34.” enclosed as Attachment Il is a copy of a letter dated March 6, 1997, entitled, “Approval of
Low-Level Burial Grounds, Part A, Revision 9.” This document is also responsive to item 4a of
your request where you ask for “authorization of construction and operation, including legal
bases for authorization to proceed with construction and operation.”



Mr. Ryan Jarvis -2- September 9, 2009

Enclosed as Attachment III is a copy of an e-mail dated February 24, 2009, entitled, “CWC
Addendum G Training Matrix,” and a copy of an e-mail dated February 24, 2009, same subject
as above. Both of these documents have been deemed responsive to item 4c of your request. In
addition, we responded to items 4a, 4b, and 4c on September 2, 2009, and 4e, 4f, 4g, 4h on
August 5, 2009. In response to item 4d you requested “performance or risk assessments
conducted as part of the authorization or permitting processes” we have conducted a thorough
search and no documents were located.

In a letter dated September 2, 2009, we provided the response to item 5 of your request. In
response to item 5a, “any correspondence between the USDOE and the Washington Department
of Ecology concerning the closure plan for the mixed waste disposal trenches 31 and 34 located
in the 200 West area of Hanford.” In a letter dated September 2, 2009, this office provided you
with a listing of documents that were provided to you. These documents are also responsive to
item Sa of your request.

Documents responsive to items 6a, 6b, 6¢c, 6d, and 6 were provided to you in our letter dated
August 5, 2009. In response to items 7a and 7c (this should be 7b, however, in your request a
typographical error was made), documents were provided to you on August 5, 2009. In response
to items 9a and 9b, a response was provided to you on August 5, 2009.

We continue to search and review documents responsive to item 8 of your request. As you may
know, the FOIA provides that an agency respond to requests within twenty working days.
However, the FOIA permits an agency to extend the time limit to respond to a request in certain
circumstances. These circumstances include the need to collect records from other locations,
review large number of records, and consult with other offices. Due to the large amount of
information requested, additional time will be needed to review the documents. We will notify
you when our search and review is complete.

We will provide you with appeal rights when your request is complete. If you have any questions
regarding your request, please contact me at our address above or on (509) 376-6288.

Sincerely,

A Q._A_)l;-)\—Q
Dorothy Riehle
Freedom of Information Act Officer
OCE:DCR Office of Communications
and External Affairs

Attachments
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Department of Energy

Richland Operations Office
0203062
P.O. Box 550 CC Recd: 07/01/2002
Richland, Washington 99352

02-RCA-0411 JUN 27 2002

Mr. Michael A. Wilson, Program Manager
Nuclear Waste Program

State of Washington

Department of Ecology

1315 West Fourth Avenue

Kennewick, Washington 99336

Dear Mr. Wilson:

TRANSMITTAL OF THE HANFORD FACILITY DANGEROUS WASTE PART B PERMIT
APPLICATION, LOW-LEVEL BURIAL GROUNDS (LLBG) DOE/RL-88-20, REVISION 2,
WORKING DRAFT

Enclosed is the Part B Permit Application Document, DOE/RL-88-20, Revision 2, Working
Draft. The LLBG are located in the 200 East and 200 West Areas of the Hanford Facility. The
LLBG include areas for storage and disposal of mixed waste, as described in the enclosed Part B
Permit application. The submittal date for the LLBG Part B Permit Application Working Draft
of June 28, 2002, is documented in the “Fact Sheet for the Hanford Facility Resource
Conservation and Recovery Act Permit for the Hanford Site for the Treatment, Storage, and
Disposal of Dangerous Waste, Revision 7, Modification E Appeal Resolution.”

The workshop schedule for this draft document and transmittal schedule for the final certified
Part B Permit Application for the LLBG will follow the Hanford Federal Facility Agreement and
Consent Order, Figure 9-2, as requested by the State of Washington Department of Ecology in a
letter from M. Mills to G. L. Sinton, RL, “ Resuming the Permitting Process for the Hanford
Facility Dangerous Waste Permit Application, Low Level Burial Grounds (LLBG), DOE/RL-88-
20, Revision 1,” dated February 13, 2002.

If you have any questions, please contact Greg Sinton, Waste Management Division, on
{(509) 373-7939.

Sincerely,

"“nJoel Hebdon, Director
RCA:GLS i Regulatory Compliance and Analysis Division
Enclosure

cc: See page 2




Mr. Michael A. Wilson
02-RCA-0411

cc w/encl:

L. E. Gadbois, EPA

R. Gay, CTUIR

R.Jim, YN

M. Mills, Ecology

A. L. Prignano, FHI

D. G. Saueressig, FHI

P. Sobotta, NPT ‘
Environmentat Portal, LM

cc w/o encl:

W. Christensen, NRRO-Puget
R. H. Engelmann, FHI

R. H. Gurske, FH1

D. Hemry, PSNS

J. F. Williams Jr., FHI

JUN 27 2002
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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 limited 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.

Documentation contained in the General Information Portion is broader in nature and could be used by
multiple 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 application documentation is current as of
June 2002,

020617.0822 i
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GLOSSARY

as low as reasonably achievable
American Society for Testing and Materials

Comprehensive Environmenial Response, Compensation, and Liability
Act of 1980
Code of Federal Regulations

U.S. Department of Energy
U.S. Department of Energy, Richland Operations Office

Washington State Department of Ecology
U.S. Environmental Protection Agency

flexible membrane liner
geosynthetic clay liner
Hanford Facility

land disposal restrictions
Low-Level Burial Grounds

Pacific Northwest National Laboratory (Pacific Northwest Laboratory)
Resource Conservation and Recovery Act of 1976

solid waste management unit

treatment, storage, and/or disposal

very low density polyethylene

Washington Administrative Code
Westinghouse Hanford Company
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DOE/RL-88-20, Rev. 2
06/2002
METRIC CONVERSION CHART
Into metric units Out of metric units
If you know | Multiply by | To get Hyouknow | Multiplyby |  Toget
Length Length
inches 25.40 millimeters millimeters 0.03937 inches
inches 2.54 centimeters centimeters 0.393701 inches
feet 0.3048 meters meters 3.28084 feet
ards 0.9144 meters meters 1.0936 yards
miles (statute) 1.60934 kilometers kilometers 0.62137 miles (statute)
Area Area
square inches 6.4516 square square 0.155 square inches
centimeters centimeters
square feet 0.09290304 | square meters square meters 10.7639 square feet
square yards 0.8361274 square meters square meters 1.19599 square yards
square miles 2.59 square square 0.386102 square miles
kilometers kilometers
acres 0.404687 hectares hectares 2.47104 acres
Mass (weight) Mass (weight)
ounces {(avoir) | 28.34952 grams grams 0.035274 ounces {avoir)
ounds 0.45359237 | kilograms kilograms 2.204623 pounds (avoir)
tons (short) 0.9071847 tons (metric) tons (metric) 1.1023 tons (short)
Volume Volume
ounces 29.57353 mlliliters milliliters 0.033814 ounces
(U.S., liguid) (U.S., liquid)
quarts 0.9463529 liters liters 1.0567 quarts
(U.S., liquid) (U.S,, liquid)
gallons 3.7854 liters liters 0.26417 gallons
(U.S., liqud) (U.S,, liquid)
cubic feet 0.02831685 | cubic meters cubic meters 35.3147 cubic feet
cubic yards 0.7645549 | cubic meters cubic meters 1.308 cubic yards
Temperature Temperature
Fahrenheit subtract 32 Celsius Celsius multiply by Fahrenheit
then 9/5ths, then
multiply by add 32
5/9ths
Energy Energy
kilowatt hour 3412 British thermal | British thermal 0.000293 kilowatt hour
unit unit
kilowatt 0.94782 British thermal | British thermal 1.055 kilowatt
unit per second } unit per second
Force/Pressure Force/Pressure
pounds (force)} 6.894757 | kilopascals kilopascals 0.14504 pounds per
per square inch square inch

06/200)

Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Third Ed., 1990, Professional
Publications, Inc., Belmont, Califormia.

020617.0824
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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.

Dangerous Waste Permit Application Requirements Checklist-1
Treatment, Storage, and Disposal Facilities




DRAFT

Facility name Low-Level Burial Grounds

Date Application Received

State of Washington .
Part B Permit Application Review Checklist for
Treatment, Storage, and Disposal Facilities

DOE/RL-88-20, Rev. 2
06/2002

Technically | Location in Application
Adeguate?
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 23
C. Waste Analysis Chapter 3.0
C-1 Chemical, Biological and Physical 31
Analyses
C-la Waste In Piles Not Not Applicable
Applicable
C-1b Landfilled Wastes 32
C-1c Wastes Incinerated and Wastes Not Not Applicable
Used in Performance Tests Applicable
C-2 Waste Analysis Plan 3.3 and Appendix 3A
C-2a Detailed Chemical, Physical, Appendix 3A
and/or Biological Analysis
C-2a(l) Parameters and Rationale Appendix 3A
C-2a(2) Analytical Methods Appendix 3A
Checklist-2 Dangerous Waste Permit Application Requirements

For Treatment, Storage, and Disposal Facilities
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Technically | Lecation in Application
Adeguate?

C-2a(3) Generator-Supplied Analyses Appendix 3A

C-2b Additional Requirements for Appendix 3A
Wastes Generated Off-site

C-2b(1) Parameters and Rationale to Appendix 3A
Confirm Identity of Off-site Waste

C-2b(2) Analytical Methods to Confirm Appendix 3A
Identity of Off-site Waste

C-2b(3) Representative Sampling of Appendix 3A
Incoming Off-site Wastes

C-2¢ Methods for Collecting Samples Appendix 3A
for Detailed and Confirming
Analyses

C-2d Frequency of Analyses Appendix 3A

C-3 Manifest System Appendix 3A

C-3a Procedures for Receiving Appendix 3A
Shipments

C-3b Response to Significant Appendix 3A
Discrepancies

C-3c Provisions for Non-acceptance of Appendix 3A
Shipment

C-3¢(1) Non-acceptance of Undamaged Appendix 3A
Shipment

C-3c(2) Activation of Contingency Plan Appendix 3A
for Damaged Shipment

C4 Tracking System Appendix 3A

D. Process Information Chapter 4.0

D-1 Containers 4.1

D-la Description of Containers 4.1.1

D-1b Container Management Practices 4.1.1

D-1c Container Labelling 4.1.1

D-1d Containment Requirements for 4.1.2
Storing Containers

D-1d(1) Secondary Containment System 4.1.2.1
Design

D-1d(1)a) System Design 4.1.2.1

Dangerous Waste Permit Application Requirements

Checklist.3

Treatment, Stovage, and Disposal Facilities




DRAFT DOE/RL-88-20, Rev. 2
06/2002
Technically | Location in Application
Adequate?
D-1d(1)Xb) Structural Integrity of Base 4121
D-14d(1)c) Containment System Capacity 4122
D-1d(1)(d) Contro! of Run-on 4.1.23
D-1d(2) Removal of Liquids from 413
Containment System
D-le Demonstration that Containment 42
Is Not 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 43
Ignitable, Reactive, and
Incompatible Wastes in
Containers
D-1f(1) Management of Certain Reactive Not Not Applicable
Wastes in Containers Applicable
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 Not Not Applicable
Assessment of Tanks Systems Applicable
D-2a(l) 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 New | Not Not Applicable
Tanks Applicable
D-2a(5) Additional Requirements for New | Not Not Applicable
On-ground or Underground Tanks | Applicable
D-2b Secondary Containment and Not Not Applicable
Release Detection for Tank Applicable
Systems
D-2b(1) Requirements for All Tank Not Not Applicable
Systems Applicable
Checklist4 Dangerous Waste Permit Application Requirements

For Treatment, Storage, and Disposal Facilities
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Technically | Location in Application
Adequate?
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 Not Not Applicable
Containment Requirements Applicable
D-2d Tank Management Practices Not Not Applicable
Applicable
D-2e Labels or Signs Not Not Applicable
Applicable
D-2f Air Emissions Not Not Applicable
Applicable
D-2g Management of Ignitable or Not Not Applicable
Reactive Wastes in Tank Systems | Applicable
D-2h Management of Incompatible Not Not Applicable
Wastes in 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 on | Applicable
Design and Operation
D-6b(3)(a) Double-lined Landfill Not Not Applicable
Applicable
D-6b(3)(b) Response to Liquids in Leak Not Not Applicable
Detection System Applicable
D-6¢ Liner System, General Items 4.5.3
D-6¢(1) Liner System Description 45.3.1
D-6¢(2) Liner System Location Relative to 4532
High Water Table
D-6¢(3) Loads on Liner System 45.3.3

Dangerous Waste Permit Application Requivements
Treatment, Storage, and Disposal Facilities

Checklist.-5
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Technically | Location in Application
Adequate?
D-6¢(4) Liner System Coverage 4534
D-6¢(5) Liner System Exposure Prevention 4535
D-6d Liner System, Foundation 4.5.4
D-6d(1) Foundation Description 4.54.1
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 4.5.44.1
D-6d(4)(b) Bearing Capacity 45442
D-6d(4)(c) Stability of Landfill Slopes 4.54.4.3
D-6d(4)(d) Potential for Excess Hydrostatic 45444
or Gas Pressure
D-6e Liner System, Liners 45.5
D-6e(1) Svynthetic Liners 4551
D-6e(1)(a) Synthetic Liner Compatibility 4552
Data
D-6¢e(1)(b) Svnthetic Liner Strength 4553
D-6e(1Xc) Synthetic Liner Bedding 4.554
D-6e(2) Soil Liners 4.5.5.5
D-6e(2)(a) Material Testing Data 45.5.5.1
D-6e(2)(b) Soil Liner Compatibility Data 4.555.2
D-6e(2){(c) Soil Liner Thickness 4.5.55.3
D-6e(2)(d) Soil Liner Strength 45554
D-6e(2)(e) Engineering Report 4.5.55.5
D-6f Liner System, Leachate Collection 4.5.6
and Removal Systems
D-6f(1) System Operation and Design 4.5.6.1
D-6f(2) Egquivalent Capacity 4.5.6.2
D-6£(3) Grading and Drainage 4.5.6.3
D-6f{4) Maximum Leachate Head 4.5.6.4
D-61(5) System Compatibility 4.5.6.5
D-61(6) System Strength 4.5.6.6
D-6{(6)(a) Stability of Drainage Lavers 4.5.6.6.1
D-6{(6)(b) Strength of Piping 4.5.6.6.2
D-6f(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(1Xa) Synthetic Liners 4.57.1.1
D-6g(1)(b) Soil Liners 457.1.2
D-6g(1)(c) Leachate Collection and Removal 45.7.1.3
Systems
D-62(2) Construction Specifications 4.57.2
D-6g(2)(a) Liner System Foundation 4572.1
D-6g(2)(b) Soil Liners 45722
Checklist-6 Dangerous Waste Permit Application Requirements

For Treatment, Storage, and Disposal Facilities
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FO20, F021, F022, F023, F026,
and F027

DOE/RL-88-20, Rev. 2
06/2002
Technically | Location in Application
Adequate?
D-6g(2)(c) Synthetic Liners 45723
D-6g(2)(d) Leachate Collection and Removal 4.57.2.4
Systems
D-6g(3) Construction Quality Control 4573
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 4.5.8
Systems ‘
D-6h(1) Run-on Control System 4.5.8.1
D-6h(1)(a) Design and Performance 4.5.8.1.]
D-6h(1)b) Calculation of Peak Flow 4.58.1.2
D-6h(2) Run-off Control System 4.5.8.2
D-6h(2X(a) Design and Performance 4.5.8.2
D-6h(2)(b) Calculation of Peak Flow 4582
D-6h(3) Management of Collection and 4582
Holding Units
D-6h(4) Construction 4.5.8.3
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
Applicable
D-6j(4)(a) Inside Containers Not Not Applicable
Applicable
D-6j(4)(b) Overpack Not Not Applicable
Applicable
D-6j(4)(c) Absorbent Material 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 Not Not Applicable
for Landfills Containing Wastes Applicable

Dangerous Waste Permit Application Requirements

Checklist-7
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Technically | Location in Application
Adequate?
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
D-6m Prevention of Reaction of Not Not Applicable
Ignitable, Reactive, and Applicable
Incompatible Wastes in Landfills
D-6m(1) Management of Ignitable or Not Not Applicable
Reactive Wastes Placed in Applicable
Landfiils
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 Not Not Applicuable
Applicable
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-8a(2)(b) Demonstrating Compliance via Not Not Applicable
Selected Method Applicable
D-8a(2)(c) Design Information and Operating | Not Not Applicable
Parameters for Closed Vent Applicable
Systems and Control Devices
D-8a(2)(d) Re-evaluating Compliance with Not Not Applicable
Subpart AA Standards Applicable
D-8b Equipment Leaks Not Not Applicable
Applicable
D-8b(1) Applicability of Subpart BB Not Not Applicable
Standards Applicable
Checklise-8 Dangerous Waste Permit Application Requirements

For Treatment, Storage, and Disposal Facilities



DRAFT DOE/RL-88-20, Rev. 2
06/2002
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Adequate? '
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 - Demonstrating | Not Not Applicable
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)(2) 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-8c(1) Applicability of Subpart CC Not Not Applicable
Standards Applicable
D-8¢(2) Tank Systerns and Container Not Not Applicable
Areas - Demonstrating Applicable
Compliance
D-9 Waste Minimization Chapter 10.0
D-10 Groundwater Monitoring for Chapter 5.0
Land-based Units
E. Releases from Solid Waste Chapter 2.0
Management Units
E-1 Solid Waste Management Units 2.4
and Known and Suspected
Releases of Dangerous Wastes or
Constituents
E-la Solid Waste Management Units 2.4
E-1b Releases 24
E-2 Corrective Actions Implemented 24
F. Procedures to Prevent Hazards Chapter 6.0
F-1 Security 6.1
F-la Security Procedures and 6.1.1
Equipment

Dangerous Waste Permit Application Requirements
‘Treatrment, Storage, and Disposal Facilities
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Technically | Location in Application
Adequate?
F-1b Waiver 6.1.2
F-2 Inspection Plan 62
F-2a General Inspection Requirements 6.2.1
F-2b Inspection Log 6.2.1
F-2¢ Schedule for Remedial Action for 6.2.2
Problems Revealed
F-2d Specific Process or Waste Type 6.2.3
Inspection Regquirements
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
Monitoring, and Corrective
Actions
F-2d(4)(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
Applicabie
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-24(8) Landfill Inspection 6232
F-2d(8)(a) Run-on and Run-off Control 6.23.2.1
Svystern
F-2d(8)(b) Leak Detection Systems 6.232.2
F-2d(8){(c) Wind Dispersal Control System 6.2.3.23
F-2d(8)(d) Leachate Collection and Removal 6.2.3.2.4
System
Checklist-10 Dangerous Waste Permit Application Requirements
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Technically | Location in Application
Adeguate?
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, 6.4
and Equipment
F-5 Prevention of Reaction of 6.5
Ignitable, 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 6.5.2
or Reactive Waste and Mixing
Incompatible Wastes
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
G-2 Emergency Coordinators Appendix 7A
G-3 Circumstances Prompting Appendix 7A
Implementation
G4 Emergency Response Procedures Appendix 7A
G-4a Notification Appendix 7A
G-4b Identification of Dangerous Appendix 7A
Materials
G-4c Hazard Assessment and Report Appendix 7A
G-4d Prevention of Recurrence or Appendix 7A
Spread of Fires, Explosions, or
Releases
G-4e Additional Requirements for Appendix 7A
Surface Impoundments
G-4f Post-Emergency Actions Appendix 7A

Dangerous Waste Permit Application Requirements
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Technically | Location in Application
Adegquate?
G-5 Emergency Equipment Appendix 7A
G-6 Coordination Agreements Appendix 7A
G-7 Evacuation Plan Appendix 7A
G-8 Required Reports, Recordkeeping, Appendix 7A
and Certifications
G-8(1) General Requirements Appendix 7A
G-8(2) Requirements for Tank Systems Not Not Applicable
Applicable
H. Personnel Training Chapter 8.0
H-1 Job Title/Job Description Chapter 8.0
H-2 Outline of Training Program Chapter 8.0
H-3 Implementation of Training Chapter 8.0
Program
L Closure and Financial Assurance Chapter 11.0
I-1 Closure Plan/Financial Assurance 11.1
for Closure
I-1a Closure Performance Standard 11.2
I-1b Closure Activities 113
I-1b(1) Maximum Extent of Operation 11.4
I-1b(2) Removing Dangerous Wastes Not Not Applicable
Applicable
1-1b(3) Decontaminating Structures, 11.5
Equipment. and Soil
I-1b(4) Sampling and Analysis to Identify | Not Not Applicable
Extent of Decontamination/ Applicable
Removal and to Verify
Achievement of Closure Standard
I-1b(4)(a) Sampling to Determine Extent of | Not Not Applicable
Contamination Applicable _
1-1b(4)(b) Sampling to Confirm Not Not Applicable
Decontamination of Structures and | Applicable
Soils
I-1b(5) Other Activities Not Not Applicable
Applicable
I-1c Maximum Waste Inventory Not Not Applicable
Applicable
Checklist-12 Dangerous Waste Permit Application Requirements
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o Technically | Location in Application
Adequate?
I-1d Closure of Waste Piles, Surface Not Not Applicable
Impoundments, Incinerators, Land | Applicable
Treatment, and Miscellaneous
Units
I-le Closure of Landfill Units 11.6
I-1ie(l) Disposal Impoundments Not Not Applicable
Applicable
I-1e(1)(a) Elimination of Liquids Not Not Applicable
Applicable
I-le(1)(b) Waste Stabilization Not Not Applicable
Applicable
1-ie(2) Cover Design 11.6.1
I-1e(3) Minimization of Liquid Migration { Not Not Applicable
Applicable :
1-1e(4) Maintenance Needs 11.6.1
I-1e(5) Drainage and Erosion 11.6.1
1-1¢(6) Settlement and Subsidence 11.6.1
1-1e(7) Cover permeability 11.6.1
1-1e(8) Freeze/Thaw Effects 11.6.1
1-1f Schedule for Closure 11.7
- I-1g Extension for Closure Time 11.8
I-1h Closure Cost Estimate Not Not Applicable
Applicable
I-1i Financial Assurance Mechanism Not Not Applicabie
for Closure Applicable
1-2 Notice in Deed of Already Closed | Not Not Applicable
Dispaosal Units Applicable
I3 Post-Closure Plan 11.9
1-4 Liability Requirements Not Not Applicable
Applicable
I-4a Coverage for Sudden Accidental Not Not Applicable
Occurrences Applicable
I-4b Coverage for Nonsudden Not Not Applicable
Accidental Occurrences Applicable
I-4¢ Request for Variance Not Not Applicable
Applicable
J. Other Federal and State Laws Chapter 13.0
K. Part B Certification Chapter 14.0

Dangerous Waste Permit Application Requirements
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 retricvable storage units.

The LLBG, operating under interim status, were classified as landfills (D81) and the retrievable storage
units were classified as container storage (S01). 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 locations 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 (DOE-RL) signed
as owner/operator and Westinghouse Hanford Company (WHC) signed as co-operator. The retrievable
storage units also were reclassified as landfills (D81) at the request of the U.S. Environmental Protection
Agency (EPA). 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 mixed waste disposal
unit. 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-W-6

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.

020617.0825 1-1
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Revision 4 of the Part A, Form 3, submitted to Ecology on October 18, 1989, had the following changes.

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

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

o 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
number D008 was increased from 100,000 pounds to 18,000,000 pounds and for waste
number WTO01 from 800,000 to 18,800,000 pounds.

e 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."

e The President of WHC 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.

e The estimated annual quantity of waste for waste number D008 was reduced from 18,000,000 pounds
to 2,000,000 pounds. Based on discussions and correspondence among the U.S. Navy, the EPA, and
Ecology, the quantity of lead (16,000,000 pounds) in defueled reactor compariments was considered

shielding and was designated as WT01, 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 WTO01 only.

Revision 6 of the Part A, Form 3, submitted to Ecology on August 16, 1990, had the following changes.
e Estimated annual quantity of waste for dangerous waste number D008 (lead) was increased from
*2,000,000" pounds to "18,000,000" pounds. This increase accounted for lead shielding contained in

defueled reactor compartments.

e The description of dangerous wastes (Section IV.E.) was changed to include a description of the
metallic lead 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.

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

s Dangerous waste numbers P035, P079, U231, U241, U242, and WCO01 were removed per the revised
Washington Administrative Code (WAC) 173-303.

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

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

020617.0825 1-2



DRAFT DOE/RL-88-20, Rev. 2

06/2002
1 Revision 8 of the Part A, Form 3, submitted to Ecology on September 30, 1996 had the following
2 changes.
3
4 e Project Hanford Management Contract changed to Fluor Daniel Hanford, Inc.
5
6 e Part A, Form 3, was revised to reflect the date that Ecology was given authorization to regulate the
7 dangerous waste portion of mixed waste as identified in 52 Federal Register 35556.
8
9 e A new design capacity was identified based on waste forecasts with no lateral expansion of the
10 various burial ground boundaries. Dangerous waste numbers WC02, U175, and P025 were removed
11 per WAC 173-303. The estimated annual quantity of waste was consolidated into one number,
12 "160,000,000" kilograms for all dangerous waste numbers.
13

14 e Sections HL.C, IV.E., photographs and graphics were updated to reflect current operations.

}g Revision 9 of the Part A, Form 3, submitted to Ecology on March 4, 1997, had the following changes.
}; e Comments from Ecology on Revision 8, of the Part A, Form 3, were incorporated.

;g e The Part A, Form 3, was revised to reflect the date of reguiation of the dangerous waste component

21 of mixed waste as August 19, 1987.

22

23 e Process code SO1 (storage container) was added with a total process design capacity of

24 10,000,000 liters. The greater-than-90-day container storage is within the lined mixed waste disposal
25 trenches 31 and 34 of the 218-W-5 Burial Ground.

26

27 e Dangerous waste numbers D004 through D043, all "U" and "P," and F001 through F00S, and F028
28 were added under process code SO1.

29

30 e Sections III.C and I'V.E of the Part A, Form 3, were revised to include a discussion on process code
31 SO1,

32

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

35

36  Revision 10 of the Part A, Form 3, submitted to Ecology on July 25, 1997, had the following changes.
37

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

40

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

42 :

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

44

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

48

49  Revision 10 of the Part A, Form 3 was not approved.

50

020617.0825 1-3




DRAFT DOE/RL-88-20, Rev. 2
06/2002

1 Revision 11 of the Part A, Form 3, submitted to Ecology on December 23, 1998, had the following
2 changes.
3 .
4 e The discussion in Section II1.C have been removed for process codes D81 (disposal) and SO1
5 (container storage) and all discussion in Section IV.E because the Part A, Form 3, instructions do not
6 require this information.
7
8 e Removed two and added 70 new dangerous waste numbers that either had been removed or added to
9 the federal and/or state regulations or are waste numbers that potentially could be managed at the
10 LLBG.
11
12 e Updated the 200 West Area drawing, various burial ground trench drawings, and included a new
13 photograph of the mixed waste trenches (trench 31 and 34).
14
15  Revision 11 of the Part A, Form 3 was not approved.
16
17 Revision 12 of the Part A, Form 3, has the following changes.
18
19 o Additional dangerous waste numbers were added based on updates to WAC 173-303 and
20 40 CFR 261. The following dangerous waste numbers were added to WAC 173-303-9903 in 1998:
21
22 —~  Unumbers: U271, U278, U279, U280, U364, U367, U372, U373, U387, U389, U394, U395,
23 U404, U409, U410, and U411
24
25 — P numbers: P127,P128, P185, P188, P189, P190, P191, P192, P194, P196, P197, P198, P199,
26 P201, P202, P203, P204, and P205
27
28 — WSC2, F006, FO07, FO08, F009, F010, and FO11 are waste numbers that might be managed in
29 the future.
30
31 e Updated site maps and drawings
32
33 e Updated photograph for trench 94.
34
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FORM 3 DANGEROUS WASTE PERMIT APPLICATION 1. EPA/State 1D. No.

1= w]n]7|s]9]o]o]ora]o]s]7
.R OFFICIAL USE ONLY

Application Date Received

Approved | (month/ day / year) Comments

[ 11

11. FIRST OR REVISED APPLICATION

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 1.D. Number in Section ] above.

A. First Application (place an “X” below and provide the appropriate date)

D 1. Existing Facility (See instructions for

2. N ili item below.
definition of “existing” facility. Complete item below.) D ew Facility (Complete item below.)

MO DAY YEAR *For existing facilities, provide the MO DAY YEAR For new facilities, provide the
03 22 1943 date (mo/day/yr) operation began date (mo/day/yr) operation
or the date construction commenced. began or is expected to begin

(use the boxes to the left)
*The date construction of the Hanford Facility commenced

B. Revised Application (Place an “X” below and complete Section I above)
B< 1. Facility has an Interim Status Permit X1 2. Facility has a Final Permit

H1. PROCESSES — CODES AND DESIGN CAPACITIES

A. Process Code — Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provided for entering
cades. If more lines are needed, enter the codes(s) in the space provided. 'If a process will be used that is not included in the list of codes below, then dmribe !he
process (including its design capacity)-in the space provided en the (Section HI-C). )

B. Process Design Capacity — For each code entered in column A enter the capacity of the process.

~ 1. Amount - Enter the amount.
’ 2. Unit of Measure — For each amount entered in column B(1), cnlcr the code from the list of unit measure codes bclow that describes the unit of measure used
Only the units of measure that are listed below should be used. , : :

PROCESS ) PROCESS CODE APPROPRIATE UNITS OF MEASURE FOR
PROCESS DESIGN CAPACIT’Y

STORAGE:

Container (barrel, drum, etc.) s01 Gallons or liters

Tank 502 Gallons or liters

Waste pile . S03 - Cubic yards or cubic meters

Surface impoundment i 804 Galions or liters

‘ S06 Cubic yards or cubic meters*”

DISPOSAL.: R

Injection well D8O Gallons or liters

Landfili D81 Acre-feet (the volume that would cover one acre

: to a Deptli of one foct) or heclarc-metcr e

Land application D82 Acres or hectares . :

Ocean disposal : D83 Gallons per day or liters pcr day

Surface impoundment : ' . ‘D84 : Gal]ons or liters
TREATMENT: ' ’ : :

Tank . TN Gallons per day or liters pcr day.

Surface impoundment - TO2 Gallons per day or liters per day =~ Lo

Incinerator i T3 Tons per hour.or metric tons per hour, gallons

per. hour or hters perhour :

Other (use for physical, chemical, thermal or-biological treatment TO4 Gallons per day or liters per day

processes Dot occurring in tanks, surface impoundments or

incinerators. Describe the processes-in the space provided; Section II1-C.) _
Unlt of Measure Unit of Measure Code Unit of Measure _ Unit of Measure Code Unit of Measure _ Unit of Measiire Code
Gallons ......coversirnreriinnnensetes et Liters Pet Day .....cccvecemrrenvnceenirecveenirnnisnnns ¥V |

B - J U OO USRS Tons Per HOur......c..ccooviiieeniniccremrecnecnans D. . deeeniiyy

HE Yards. ..o Metric Tons Per Hour.....covvcivccnmrinseienae w ACTES (oo cerceerecnersions reeevses . B
ubic Meters.... Gallons Per Hour B HECHArES....vieirsveennrestonsoriress s nonassersesenss Q
Gallons Per Day......ccccovvviecrernveceenicieniennens U Liters Per Hour....ocoecviemimeinniieinenricvncanss ] ' i

ECY 030-31 Form 3 (Rev. 7/97)
*Add per request of Washington State Department of Ecology (01/2001)
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1L

PROCESS ~ CODES AND DESIGN CAPACITIES (continued)

Example for Completing Section I11 (shown in line numbers X-1 and X-2 below): A facility has two storage tanks; one tank can
hold 200 gallons and the other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour.

Line |A. Process Code B. Process Design Capacity
No.  ((from list above) 1. Amount (Specify) 2. Unit of Measure
(enter code) For Official Use Only
1 D 8 1 1,740,000 C
2 S 0 1 10,000 C
3
4
5
6
7
8
9
10

C. Space for additional process codes or for describing other process (code *T04"). For each process entered here include design capacity.

D81

The Low-Level Burial Grounds (LLBG) began waste management operations in January of 1960.
The LLBG comprise a landfill disposal unit (D81) and cover a total area of approximately

225 hectares (556 acres). The landfill 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 lined and unlined trenches of various sizes and depths. All mixed waste
disposed will meet land disposal restriction requirements. The lined trenches have a double-liner
leachate collection and removal system.

The process design capacity for mixed waste in the LLBG is 1,740,000 cubic meters (2,275,920 cubic
yards) of which 1,500,000 cubic meters (1,962,000 cubic yards) are dedicated solely for the disposal
of U.S. Navy defueled reactor compartments. Additional design capacity has been inctuded to
facilitate future lined trench construction. All future mixed waste trenches, designed and constructed
to comply with all applicable regulations, will be added to the LLBG through the Hanford Facility
Resource Conservation and Recovery Act (RCRA) Permit modification process.

so1

The greater-than-90-day container storage capability in mixed waste trenches 31 and 34 of the
218-W-5 Burial Ground provides a location to store various sized containers of treated mixed waste in
a RCRA-compliant manner other than the Central Waste Complex. Mixed waste will meet land
disposal restriction requirements. 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 before disposal. The process design capacity for storage of containers is
estimated to be 10,000 cubic meters (13,080 cubic yards).
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IV. DESCRIPTION OF DANGEROUS WASTES

4. Dangerous Waste Number — Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle
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
contaminants 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. For each characteristic or toxic contaminant entered in column A, estimate the total annual quantity of all the non-listed waste(s) that will
be handled which possess that characteristic or contaminant.

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 odes are:

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE
Pounds P Kilograms K
Tons T Metric Tons M

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 code(s) from the list of process codes contained in
Section 111 to indicate how the waste will be stored, treated, and/or disposed of at the facility.

For non-listed dangerous wastes: For each characteristic or toxic contaminant entered in Column A, select the code(s) from the list of process
codes contained in Section II] to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes
that possess that characteristic or toxic contaminant.

Note: Four spaces are provided for entering process codes. 1f more are needed: (1) Enter the first three as described above; (2) Enter 000" in
the extreme right box of item IV-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 BY 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. Incolumn 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 line.

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

Example for completing Section IV (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dispose of an
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose
of three non-listed wastes. Two wastes are corrosive only and there wil! be an estimated 200 pounds per vear of each wasic

Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure D. Processes
No. (enter code) Quantity of Waste (enter code)
1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))

,}‘1"-' v
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1.D. Number (enter from page 1)

wlaJ7]8[o]JoJoJo]s]9ef6]7

IV. DESCRIPTION OF DANGEROUS WASTES (continued)

Line | A. Dangerous Waste No.

B. Estimated Annual

C. Unit of Measure

D. Processes

No. (enter code) Quantity of Waste fenter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1)}

1{ D 0 0 1 160,000,000 K D81 Disposal
21 D 0 0 2 K D81 Disposal
3| D 0 0 3 K D81 Disposal
4| D 0 0 4 K D81 Disposal
5( D 0 0 5 K D81 Disposal
6| D 0 0 6 K D81 Disposal
7|1 D 0 0 7 K D81 Disposal
8| D 0 0 8 K D81 Disposal
g{ D 0 0 9 K D81 Disposal
10| D 0] 1 0 K D81 Disposal
11| D 0 1 1 K D81 Disposal
12| D 0 1 2 K D81 Disposal
13| D 0 1 3 K D81 Disposal
14| D 0 1 4 K D81 Disposal
15| D o 1 5 K D81 Disposal
16| D 0 1 6 K D81 Disposal
17 D 0 1 7 K D81 Disposal
18| D 0 1 8 K D81 Disposal
19! D 0 1 9 K D81 Disposal
20| D 0 2 0 K D81 Disposal
21| D 0 2 1 K D81 Disposal
22| D 0 2 2 K D81 Disposal
23| D 0 2 3 K D81 Disposal
24| D 0 2 4 K D81 Disposal
25| D 0 2 5 K D81 Disposal
26| D 0 2 6 K D81 Disposal
27| D ¢ 2 7 K D81 Disposal
28| D 0 2 8 K D81 Disposal
29] D 0 2 9 K D81 Disposal
30| D 0 3 0 K D81 Disposal
311 D 0 3 1 K D81 Disposal
32| D 0 3 2 K D81 Disposal
33/ Do | 3} 3 K D81 Disposal
34| D 0 3 4 K D81 Disposal
35| D (¢] 3 5 K D81 Disposal
36( D | O 3 6 K D81 Disposal
371 D 0 3 7 K D81 Disposal
38/ D | 0O 3 18 K D81 Disposal
39| D[ 0| 3 |9 K D81 Disposal
40| D 0 4 0 K D81 Disposal
41| D 0 4 1 K D81 Disposail
42| D 0 4 2 K D81 Disposal
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{1.D. Number (enter from page 1)
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1V. DESCRIPTION OF DANGEROQUS WASTES (continued)
D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code} 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))
43| D 0 4 3 K D81 Disposal
44| W T 0 1 K D81 Disposal
45| W T 0 2 K D81 Disposal
48] W P 0 1 K D81 Disposal
47| W P 0 2 K D81 Disposal
48| W P 0 3 K D81 Disposal
49| W 0 o 1 K D81 Disposal
50l W [ 8 c 2 K D81 Disposal
51| F 0 0 1 K D81 Disposal
82y F 0 0 2 K D81 Disposal
53| F 0 0 3 K D81 Disposal
54( F 0 0 4 K D81 Disposal
55| F 0 0 5 K D81 Disposal
56| F 0 0 6 K D81 Disposal
57| F 0 0 7 K D81 Disposal
..58| F 0 0 8 K D81 Disposal
9| F 0 0 9 K D81 Disposal
60| F 0 1 0 K D81 Disposal
61| F 0 1 1 K D81 Disposal
62| F 0 1 2 K D81 Disposal
63| F 0 1 9 K D81 Disposal
64| F 0 2 8 K D81 Disposal
65| F 0 3 9 K D81 Disposal
66| U 0 0 1 K D81 Disposal
67| U 0 0 2 K D81 Disposal
68| U 0 0 3 K D81 Disposal
69| U 0 0 4 K D81 Disposal
700 U 0 0 5 K D81 Disposal
711 U 0 0 6 K D81 Disposal
721 U 0 0 7 K D81 Disposal
73 U 0 0 8 K D81 Disposal
74| U 0 0 9 K D81 Disposal
751 U 0 1 0 K D81 Disposal
76| U c |1 1 K D81 Disposal
77| U 0 1 2 K D81 Disposal
781 U 0 1 4 K D81 Disposal
79| U 0 1 5 K D81 Disposal
.80 U 0 1 6 K D81 Disposal
1) U 0 1 7 K D81 Disposal
82| U 0 1 8 K D81 Disposal
83 U 0 1 9 K D81 Disposal
84| U 0 2 0 K D81 Disposal
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1.D. Number (enter from page 1)

wlaJ7]s]eJoJoJo]8]e[6]7

IV. DESCRIPTION OF DANGERQUS WASTES (continued,

D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste {enter code) 1. Process Codes 2. Process Description
(enter) (if @ code is not entered in D(1))
85| U 0 2 1 K D81 Disposal
86| U 0 2 2 K D81 Disposal
87| U 0 2 3 K D81 Disposal
88| U 0 2 4 K D81 Disposal
8g| U 0 2 5 K D81 Disposal
g0| U 0 2 6 K D81 Disposal
91| U 0 2 7 K D81 Disposal
g2| U 0 2 8 K D81 Disposatl
931 U 0 2 9 K D81 Disposal
94| U 0 3 0 K D81 Disposal
95| U 0 3 1 K D81 Disposal
96] U 0 3 2 K D81 Disposatl
g7 U 0 3 3 K 081 Disposal
gg| U 0 3 4 K D81 Disposal
gg| U 0 3 5 K D81 Disposal
100 U 0 3 6 K D81 Disposal
101 U 0 3 7 K D81 Disposal
102 U 0 3 8 K D81 Disposal
103 U 0 3 9 K D81 Disposal
104 U 0 4 1 K D81 Disposal
109 U 0 4 2 K D81 Disposal
10§ U 0] 4 3 K D81 Disposal
107 U 0 4 4 K D81 Disposal
108 U 0 4 5 K D81 Disposal
109 U 0 4 6 K D81 Disposal
110 U 0 4 7 K D81 Disposal
111 U 0 4 8 K D81 Disposal
112 U 0 4 9 K D81 Disposal
113 U 0 5 0 K D81 Disposal
114 U 0 5 1 K D81 Disposal
118 U 0 5 2 K D81 Disposal
119 U 0 5 3 K D81 Disposal
1171 U 0 5 5 K D81 Disposatl
11 U 0 5 6 K D81 Disposal
119 U 0 5 7 K D81 Disposal
120 U 0 § 8 K D81 Disposal
121 U 0 5 9 K D81 Disposal
122 U 0 6 0 K D81 Disposal
123 U 0 6 1 K D81 Disposal
124 U 0 6 2 K D81 Disposal
128 U 0 6 3 K D81 Disposal
126 U 0 6 4 K D81 Disposal
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1V. DESCRIPTION OF DANGERQUS WASTES (continued)
) D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code) ]. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))
1271 U 0 6 6 K D81 Disposal
124 U 0 6 7 K D81 Disposal
129 U 0 6 8 K D81 Disposal
130 U 0 6 9 K D81 Disposal
131 U 0 7 0 K D81 Disposal
132 U 0 7 1 K D81 Disposal
133 U 0 7 2 K Dg1 Disposat
134 U 0 7 3 K D81 Disposal
135 U 0 7 4 K D81 Disposal
136 U 0 7 5 K D81 Disposal
137 U 0 7 6 K D81 Disposal
13§ U 0 7 7 K D81 Disposal
139 U 0 7 8 K D81 Disposal
140 U 0 7 9 K D81 Disposal
141 U 0 8 0 K D81 Disposal
.142 U 0 8 1 K D81 Disposal
43 U 0 8 2 K D81 Disposal
144 U 0 8 3 K D81 Disposal
145 U 0 8 4 K D81 Disposal
146 U 0 8 5 K D81 Disposal
147 U 0 8 6 K D81 Disposal
148 U 0 8 7 K D81 Disposal
149 U 0 8 8 K D81 Disposal
150 U 0 8 9 K D81 Disposal
151 U 0 9 0 K D81 Disposal
1520 U 0 9 1 K D81 Disposal
153 U 0 9 2 K D81 Disposal
154 U 0 9 3 K D81 Disposal
158 U 0 9 4 K D81 Disposal
156 U 0 9 5 K D81 Disposal
157, U 0 9 6 K D81 Disposal
158 U 0 9 7 K D81 Disposal
159 U 0 9 8 K D81 Disposal
180 U 0 9 9 K D81 Disposal
161 U 1 0 1 K D81 Disposal
1623 U 1 0 2 K D81 Disposal
163 U 1 0 3 K D81 Disposal
11464 U 1 ¢} 5 K D81 Disposal
39 U 1 0 6 K D81 Disposal
166 U 1 0 7 K D81 Disposal
167] U 1 0 8 K D81 Disposal
168 U 1 0 9 K D81 Disposal
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1.D. Number (enter jrom page 1)
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1V. DESCRIPTION OF DANGEROUS WASTES (continued

)

) D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))
169 U 1 1 0 K D81 Disposal
170 U 1 1 1 K D81 Disposal
171 U 1 1 2 K D81 Disposal
172 U 1 1 3 K D81 Disposal
173 U 1 1 4 K D81 Disposal
174 U 1 1 5 K D81 Disposal
179 U 1 1 6 K D81 Disposal
176 U 1 1 7 K D81 Disposal
177, U 1 1 8 K D81 Disposal
178§ U 1 1 9 K D81 Disposal
179 U 1 2 0 K D81 Disposal
180 U 1 2 1 K D81 Disposal
181 U 1 2 2 K D81 Disposal
182 U 1 2 3 K D81 Disposal
183 U 1 2 4 K D81 Disposal
184 U 1 2 5 K D81 Disposal
185 U 1 2 6 K D81 Disposal
186 U 1 2 7 K D81 Disposal
187 U 1 2 8 K D81 Disposal
188 U 1 2 9 K D81 Disposal
189 U 1 3 0 K D81 Disposal
190 U 1 3 1 K D81 Disposal
194 U 1 3 2 K D81 Disposal
192 U 1 3 3 K D81 Disposal
163 U 1 3 4 K D81 Disposal
194 U 1 3 5 K D81 Disposal
198 U 1 3 6 K D81 Disposal
198 U 1 3 7 K D81 Disposal
187, U 1 3 8 K D81 Disposal
188 U 1 4 0 K D81 Disposal
199 U 1 4 1 K D81 Disposal
200 U 1 4 2 K D81 Disposal
201 U 1 4 3 K D81 Disposal
202 U 1 4 4 K D81 Disposal
203 U 1 4 5 K D81 Disposal
204 U 1 4 6 K D81 Disposal
205 U 1 4 7 K D81 Disposal
209 U 1 4 8 K D81 Disposal
207 U 1 4 9 K D81 Disposal
208 U 1 5 0 K D81 Disposal
209 U 1 5 1 K D81 Disposal
210 U 1 5 2 K D81 Disposal

ECY 030-31 Form 3 (Rev. 7/97)




Photacopy this page before completing if you have mare than 26 wastes fo list.

Low-Level Burial Grounds

Rev. 12, ,90f40

1.D. Number (enter from page 1
' Al7]|8i9|{0|0|0|8|9]|6]7

1V. DESCRIPTION OF DANGEROUS WASTES (continued,

. . D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. {enter code) Quantity of Waste {enter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))

211 U 1 5 3 K D81 Disposal
212 U 1 5 4 K D81 Disposal
213 U 1 5 5 K D81 Disposal
214 U 1 5 6 K D81 Disposal
219 U 1 5 7 K D81 Disposal
214 U 1 5 8 K D81 Disposai
217 U 1 5 9 K D81 Disposal
218 U 1 6 0 K D81 Disposal
219 U 1 6 1 K D81 Disposal
220 U 1 6 2 K D81 Disposal
221 U 1 6 3 K D81 Disposal
222 U 1 6 4 K D81 Disposal
223 U 1 6 5 K D8t Disposal
224 U 1 6 6 K D81 Disposal
2258 U 1 6 7 K D81 Disposal
w226 U 1 6 8 K D81 Disposal
.27 U 1 6 9 K D81 Disposal
225 U 1 7 0 K D81 Disposal
229 U 1 7 1 K D81 Disposal
230 U 1 7 2 K D81 Disposal
231 U 1 7 3 K D81 Disposal
232 U 1 7 4 K D81 Disposal
233 U 1 7 6 K D81 Disposal
234 U 1 7 7 K D81 Disposal
233 U 1 7 8 K D81 Disposal
236 U 1 7 9 K D81 Disposal
2371 U 1 8 0 K D81 Disposal
238 U 1 8 1 K D81 Disposal
239 U 1 8 2 K D81 Disposal
240 U 1 8 3 K D81 Disposal
241 U 1 8 4 K D81 Disposal
242 U 1 8 5 K D81 Disposal
243 U 1 8 6 K D81 Disposal
244 U 1 8 7 K D81 Disposal
245 U 1 8 8 K D81 Disposal
24 U 1 8 9 K D81 Disposal
247 U 1 9 0 K D81 Disposal
—~04g U 1 9 1 K D81 Disposal
19 U 1 9 2 K D81 Disposal
250 U 1 8 3 K D81 Disposal
261 U 1 9 4 K D81 Disposal
252 U 1 9 6 K D81 Disposal
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1.D. Number (enter from page 1)

wlAa[7]s[9loJoJo]B]9[6 7

1V. DESCRIPTION OF DANGEROUS WASTES (contirued)

. D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. {enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
{enter) (if a code is not entered in D(]))
253 U 1 9 7 K D81 Disposal
2 u 2 0 0 K D81 Disposal
258 U 2 0 1 K D81 Disposal
25 U 2 o 2 K D81 Disposal
257 U 2 0 3 K D81 Disposal
254 U 2 0 4 K D81 Disposal
259 U 2 0 5 K D81 Disposal
260 U 2 0 6 K D81 Disposal
261 U 2 0 7 K D81 Disposal
262 U 2 0 8 K D81 Disposal
263 U 2 0 9 K D81 Disposal
264 U 2 1 0 K D81 Disposal
2658 U 2 1 1 K D81 Disposal
266 U | 2 | 1 2 K D81 Disposal
267 U 2 1 3 K D81 Disposal
268 U 2 1 4 K D81 Disposal
269 U 2 1 5 K D81 Disposal
270 U 2 1 6 K D81 Disposal
271 U 2 1 7 K D81 Disposal
272 U 2 1 8 K D81 Disposal
273 U 2 1 9 K D81 Disposal
274 U 2 2 0 K D81 Disposal
279 U 2 2 1 K D81 Disposal
274 U 2 2 2 K D81 Disposal
2791 U 2 2 3 K D81 Disposal
278 U 2 2 5 K D81 Disposat
279 U 2 2 6 K D81 Disposal
280 U 2 2 7 K D81 Disposal
281 U 2 2 8 K D81 Disposal
282 U 2 3 0 K D81 Disposal
283 U 2 3 1 K D81 Disposal
284 U 2 3 2 K D81 Disposal
2858 U 2 3 3 K D81 Disposal
286 U 2 3 4 K D81 Disposal
287 U 2 3 5 K D81 Disposal
288 U 2 3 6 K D81 Disposal
289 U 2 3 7 K D81 Disposal
290 U 2 3 8 K D81 Disposal -
291 U 2 3 9 K D81 Disposal
202 U 2 410 K D81 Disposal
293 U 2 4 2 K D81 Disposal
204 U 2 4 3 K D81 Disposal
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ﬁ.D. Number (enter from page 1)

—~Talr[s]oJoJolo[8]9o]6]7

1V. DESCRIPTION OF DANGEROUS WASTES (continued)

. . D. Processes R
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure .
No. fenter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
fenter) (if a code is not entered in D(1))

298 U 2 4 4 K D81 Disposal
296 U 2 4 6 K D81 Disposal
297, U 2 4 7 K D81 Disposal
29§ U 2 4 8 K D81 Disposal
299 U 2 4 9 K D81 Disposal
300 U 2 7 1 K D81 Disposal
301 U 2 7 7 K D81 Disposal
3024 U 2 7 8 K D81 Disposal
303 U 2 7 9 K D81 Disposal
304 U 2 8 0 K D81 Disposal
309 U 3 2 8 K D81 Disposal
306 U 3 5 3 K D81 Disposal
307 U 3 5 9 K D81 Disposal
308 U 3 6 4 K D81 Disposal
309 U 3 6 5 K D81 Disposal
k=310 U 3 6 6 K D81 Disposal
11 U 3 6 7 K D81 Disposal
312 U 3 7 2 K D81 Disposal
313 U 3 7 3 K D8t Disposal
314 U 3 7 5 K D81 Disposal
319 U 3 7 6 K D81 Disposal
316 U 3 7 7 K D81 Disposal
317 U 3 7 8 K D81 Disposal
318 U 3 7 9 K D81 Disposal
319 U 3 8 1 K D81 Disposat
320 U 3 8 2 K | D81 Disposal
321 U 3 8 3 K D81 Disposal
322 U 3 8 4 K D81 Disposal
323 U 3 8 5 K D81 Disposal
324 U 3 8 6 K D81 Disposal
328 U 3 8 7 K D81 Disposal
326§ U | 3 | 8 | 9 K D81 Disposal
3277 U 3 9 0 K p81 Disposal
328 U 3 9 1 K D81 Disposal
329 U 3 9 2 K D81 Disposal
330 U 3 9 3 K D81 Disposal
331 U 3 g 4 K D81 Disposal
-332 U 3 9 5 K D81 Disposal
33 U 3 9 6 K D81 Disposal
334 U 4 0 0 K D81 Disposal
339 U 4 0 1 K D81 Disposal
33 U 4 0 2 K D81 Disposal
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1

1V. DESCRIPTION OF DANGEROUS WASTES (cortinued)

D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste fenter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))
3374 U 4 0 3 K D81 Disposal
33§ U 4 0 4 K D81 Disposal
339 U 4 0 7 K D81 Disposal
340 U 4 0 9 K D81 Disposal
341 U 4 1 0 K D81 Disposal
342 U 4 1 1 K D81 Disposal
343 P 0 0 1 K D81 Disposal
344 P 0 0 2 K D81 Disposal
345 P 0 0 3 K D81 Disposal
346 P 0 0 4 K D81 Disposal
347 P 0 0 5 K D81 Disposal
348 P 0 0 6 K D81 Disposal
34g P 0 0 7 K D81 Disposal
350 P 0 0 8 K D81 Disposal
351 P 0 0 9 K D81 Disposal
352 P 0 1 0 K D81 Disposal
353 P 0 1 1 K D81 Disposal
354 P 0 1 2 K D81 Disposal
355 P 0 1 3 K D81 Disposal
358 P 0 1 4 K D81 Disposal
357 P 0 1 5 K D81 Disposal
358 P 0 1 6 K D81 Disposal
359 P 0 1| 7 K D81 Disposal
360 P 0 1 8 K D81 Disposal
361 P 0 2 0 K D81 Disposal
362 P 0 2 1 K D81 ! Disposal
363 P 0 2 2 K D81 Disposal
364 P 0 2 3 K D81 Disposal
365 P 0 2 4 K D81 Disposal
366 P 0 2 6 K D81 Disposal
367 P 0 2 7 K D81 Disposal
368 P 0 2 8 K D81 Disposal
369 P 0 2 9 K D81 Disposal
370 P 0 3 0 K D81 Disposal
371 P 0 3 1 K D81 Disposal
374 P 0 3 3 K D81 Disposal
373 P 0 3 4 K D81 Disposal
374 P 0 3 6 K D81 Disposal
3758 P 0 3 7 K D81 Disposal
379 P 0 3 8 K D81 Disposal
3777 P 0 3 g K D81 Disposal
378 P 0 4 0 K D81 Dispaosal
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1V. DESCRIPTION OF DANGEROUS WASTES (continued)
i D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
fenter) (if @ code is not entered in D(1)}

3rq P 0 4 1 K D81 Disposal
380 P 0 4 2 K D81 Disposal
381 P 0 4 3 K D81 Disposal
382 P 0 4 4 K D81 Disposal
383 P 0 4 5 K D81 Disposal
384 P 0 4 6 K D81 Disposal
388 P 0 4 7 K D81 Disposal
386 P 0 4 8 K D81 Disposal
387 P 0 4 9 K D81 Disposal
388 P 0 5 0 K D81 Disposal
38d P 0 5 1 K D81 Disposal
39 P 0 5 4 K D81 Disposal
391 P 0 5 6 K D81 Disposal
392 P 0 5 7 K D81 Disposal
393 P 0 5 8 K D81 Disposal
=394 P 0 5 9 K D81 Disposal
95 P 0 6 4] K D81 Disposal
396 P 0 6 2 K D81 Disposal
397 P 0 6 3 K D81 Disposal
398 P 0 6 4 K D81 Disposal
3gg P 0 6 5 K D81 Disposal
400 P 0 6 6 . K D81 Disposal
401 P 0 6 7 K D81 Disposal
402 P 0 6 8 K B81 Disposal
403 P 1] 6 9 K D81 Disposal
404 P 0 7 0 K D81 Disposal
408 P 0 7 1 K D81 Disposal
406 P 0 7 2 K D81 Disposal
407 P 0 7 3 K D81 Disposal
408 P 0] 7 4 K D81 Disposal
409 P 0 7 5 K D81 Disposal
419 P 0 7 6 K D81 Disposal
411 P 0 7 7 K D81 Disposal
412 P 0 7 8 K D81 Disposal
413 P 0 8 1 K D81 Disposal
414 P 0 8 2 K D81 Disposal
419 P 4] 8 4 K D81 Disposal
-414 P 0 8 5 K D81 Disposal
171 P 0 8 7 K D81 Disposal
418 P 0 8 8 K Dg1 Disposal
419 P o 8 9 K D81 Disposal
420 P 0 9 2 K D81 Disposal
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1.D. Number (enter from page 1)
w]Aa[7[8[a]oJoo[8[o[6{7

IV. DESCRIPTION OF DANGEROUS WASTES (continued

) D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste {enter code) 1. Process Codes 2. Process Description
fenter) (if a code is not entered in D(1)}
421} P 0 9 3 K D81 Disposal
422 P 0 9 4 K D81 Disposal
423 P 0 9 5 K D81 Disposal
424 P 0 9 6 K D81 Disposal
429 P 0 g 7 K D81 Disposal
426 P 0 ] 8 K D81 Disposal
4271 P 0 9 9 K D81 Disposal
428 P 1 0 1 K D81 Disposal
429 P 1 0 2 K D81 Disposal
430 P 1 0 3 K D81 Disposal
431 P 1 0 4 K D81 Disposal
432 P 1 0 5 K D81 Disposal
433 P 1 0 6 K D81 Disposal
434 P 1 0 7 K D81 Disposal
438 P 1 0 8 K D81 Disposat
436 P 1 0 9 K D81 Disposal
437 P 1 1 0 K D81 Disposal
438 P 1 1 1 K D81 Disposal
439 P 1 1 2 K D81 Disposal
440 P 1 1 3 K D81 Disposal
441 P 1 1 4 K D81 Disposal
442 P 1 1 5 K D81 Disposal
443 P 1 1 6 K D81 Disposal
444 P 1 1 .8 K D81 Disposal
448 P 1 1 g K D81 Disposal
446 P 1 2 0 K D81 Disposal
447 P 1 2 1 K D81 Disposal
448 P 1 2 2 K D81 Disposal
449 P 1 2 3 K D81 Disposal
450 P 1 2 7 K D81 Disposal
451 P 1 2 8 K D81 Disposal
452 P 1 8 5 K D81 Disposal
453 P 1 8 8 K D81 Disposal
454 P 1 8 9 K D81 Disposal
455 P 1 9 0 K D81 Disposal
456 P 1 9 1 K D81 Disposal
4571 P 1 g 2 K D81 Disposal
458 P 1 9 4 K D81 Disposal
459 P 1 9 6 K D81 Disposal -
460 P 1 9 7 K D81 Disposal
461 P 1 9 8 K D81 Disposal
462 P 1 9 9 K D81 Disposal
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IV. DESCRIPTION OF DANGEROUS WASTES (continued)

‘ D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure :
No. (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
fenter) {if @ code is not entered in D(1))

463 P 2 0 1 K D81 Disposal

464 P 2 0 2 K D81 Disposal

4649 P 2 0 3 K D81 Disposal

4649 P 2 0 4 K 081 Disposal

467 P 2 0 5 K D81 Disposai
468 D 0 0 4 10,000,000 K S01 Storage- Container
469 D 0] 0 5 K S01 Storage- Container
470 D 0 0 6 K S01 Storage- Container
471 D 0 0 7 K So01 Storage- Container
472 D 0 0 8 K S01 Storage- Container
473 D 0 0 9 K S01 Storage- Container
474 D 0 1 0 K S01 Storage- Container
475 D 0 1 1 K S04 Storage- Comtainer
47 D 0 1 2 K S01 Storage- Container
4771 D 0 1 3 K S01 Storage- Container
~478 D 0 1 4 K S01 Storage- Container
79 D 0 1 5 K S01 Storage- Container
480 D 0 1 6 K S01 Storage- Container
481 D 0 1 7 K S01 Storage- Container
482 D 0 1 8 K S01 Storage- Container
483 D 0 1 g K S01 Storage- Container
484 D 0 2 0 K S01 Storage- Containsr
485 D 0 2 1 K S01 Storage- Container
486 D 0 2 2 K S0 Storage- Container
487 D 0 2 3 K S01 ) Storage- Container
488 D 0 2 4 K S01 Storage- Container
489 D 0 2 5 K S01 Storage- Container
490 D v 2 6 K S01 Storage- Container
491 D 0 2 7 K S01 Storage- Container
492 D 0 2 8 K S01 Storage- Container
493 D 0 2 9 K S01 Storage- Container
494 D 0 3 0 K S01 Storage- Container
495 D | 0 | 3 1 K S01 Storage- Container
40 D 0 3 2 K S01 Storage- Container
4977 D | © 3 3 K S01 Storage- Container
498 D 0 3 4 K S01 Storage- Container
499 D | O 3 5 K S01 Storage- Container
500 D 0 3 6 K S01 Storage- Container
Ji| D 0 3 7 K S01 Storage- Container
502 D 0 3 8 K S01 Storage- Container
503 D 0 3 9 K S01 Storage- Container
5 D 0 4 0 K S01 Storage- Container
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wlA[7]8[9[o[o]o8[9]6]7

IV. DESCRIPT]ON OF DANGEROUS WASTES (continued)

D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste fenter code) 1. Process Codes 2. Process Description
(enter) (f a code is not entered in D(1))
508 D 0 4 1 K S01 Storage- Container
506 D 0 4 2 K S01 Storage- Container
507 D 0 4 3 K S01 Storage- Container
5084 W T 0 1 K S01 Storage- Container
509 W T 0 2 K S Storage- Container
510 W | P 0 1 K S01 Storage- Container
511 W P 0 2 K S01 Storage- Container
512 W P 0 3 K S01 Storage- Container
513 W 0 0 1 K S01 Storage- Container
514 W [ 8 o} 2 K S01 Storage- Container
519 F 0 4] 1 K S01 Storage- Container
516 F 0 0 2 K SO Storage- Container
517 F 0 0 3 K S01 Storage- Container
518 F 0 0 4 K S0 Storage- Container
519 F 0 0 5 K S01 Storage- Container
520 F 0 0 6 K S01 Storage- Container
521 F 0 0 7 K S01 Storage- Container
522 F 0 0 8 K S01 Storage- Container
523 F 0 0 9 K S01 Storage- Container
524 F 0 1 0 K S01 Storage- Container
529 F 0 1 1 K S01 Storage- Container
526 F 0 1 2 K S01 Storage- Container
527 F 0 1 9 K S01 Storage- Container
528 F 0 2 8 K S Storage- Container
529 U 0 0 1 K S01 Storage- Container
530 U 0 0 2 K S01 Storage- Container
531 U 0 0 3 K S01 Storage- Container
5324 U 0 0 4 K S01 Storage- Container
533 U 0 0 5 K S01 Storage- Container
534 U 0 0 6 K S01 Storage- Container
538 U 0 0 7 K S01 Storage- Container
53 U 0 0 8 K S01 Storage- Container
5371 U 0 0 9 K S01 Storage- Container
538 U 0 1 0 K S01 Storage- Container
53d U 0 1 1 K S01 Storage- Container
549 U o 1 2 K 501 Storage- Container
541 U 0 1 4 K S01 Storage- Container
542 U 0 1 5 K S01 Storage- Container
543 U 0 1 6 K So1 Storage- Container
544 U 0 1 7 K S01 Storage- Container
545 U 0 1 8 K S01 Storage- Container
549 U 0 1 9 K S01 Storage- Container
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IV. DESCRIPTION OF DANGEROUS WASTES (continued)
) ) D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. fenter code) Quantity of Waste fenter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))
5471 U 0 2 0 K S01 Storage- Container
548 U o 2 1 K S01 Storage- Container
549 U 0 2 2 K S01 Storage- Container
550 U 0 2 3 K S01 Storage- Container
551 U 0 2 4 K So1 Storage- Container
552 U o 2 5 K SO Storage- Container
563 U | O 2 6 K St Storage- Container
554 U 0 2 7 K S01 Storage- Container
5549 U 0 2 8 K 501 Storage- Container
556 U 0 2 9 K S01 Storage- Container
5571 U 0 3 0 K S01 Storage- Container
558 U 0 3 1 K S0t Storage- Contalner
558 U 0 3 2 K SO1 Storage- Container
560 U 0 3 3 K S01 Storage- Container
561 U 0 3 4 K S01 Storage- Container
~562 U 0 3 5 K S01 Storage- Container
63 U 0 3 6 K S01 Storage- Container
564 U 0 3 7 K S01 Storage- Container
565 U o 3 8 K S01 Storage- Container
566 U 0 3 9 K S01 Storage- Container
5670 U 0 4 1 K S01 Storage- Container
568 U 0 4 2 K S0 Storage- Container
569 U 0 4 3 K S01 Storage- Container
570 U 0 4 4 K S01 Storage- Container
571 U 0 4 5 K S01 Storage- Container
572 U 0 4 6 K 801 Storage- Container
573 U 0 4 7 K S01 Storage- Container
574 U 0 4 8 K S01 Storage- Container
579 U 0 4 9 K S01 Storage- Container
576 U 0 5 0 K S01 Storage- Container
5771 U 0 5 1 K S01 Storage- Container
578 U 0 5 2 K S01 Storage- Container
579 U 0 5 3 K S01 Storage- Container
580 U 0 5 5 K S01 Storage- Container
581 U 0 5 6 K S01 Storage- Container
582 U 0 5 7 K S01 Storage- Container
583 U 0 5 8 K S01 Storage- Container
—5g4 U 0 5 9 K S01 Storage- Container
38 U 0 6 0 K S01 Storage- Container
586 U 0 6 1 K S01 Storage- Container
587 U 0 6 2 K S01 Storage- Container
588 U 0 6 3 K S01 Storage- Container
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1.D. Number (enter from page 1)
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IV. DESCRIPTION OF DANGEROUS WASTES (continsed)

D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code)} Quantity of Waste fenter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))
589 U 0 6 4 K S01 Storage- Container
500 U o 6 6 K S01 Storage- Container
591 U 0 6 7 K S01 Storage- Container
5§92 U 0 6 8 K S01 Storage- Container
593 U 0 6 9 K S01 Storage- Container
594 U 0 7 0 K S01 Storage- Container
5094 U 0 7 1 K S01 Storage- Container
506 U 0 7 2 K S01 Storage- Container
597] U 0 7 3 K S01 Storage- Container
598 U 0 7 4 K So1 Storage- Container
589 U 0 7 5 K SO Storage- Container
600 U 0 7 6 K S01 Storage- Container
601 U 0 7 7 K S01 Storage- Container
602 U 0 7 8 K S01 Storage- Container
603 U 0 7 9 K S01 Storage- Container
604 U 0 8 ¢ K S01 Storage- Container
605 U 0 8 1 K 501 Storage- Container
606 U 0 8 2 K S01 Storage- Container
607 U 0 8 3 K S01 Storage- Container
608 U 0 8 4 K S01 Storage- Container
609 U 0 8 5 K SO Storage- Container
610 U 0 8 6 K S01 Storage- Container
611 U 0 8 7 K S01 Storage- Container
612 U 0 8 8 K S01 Storage- Container
613 U 0 8 9 K S01 Storage- Container
614 U 0 9 0 K S01 Storage- Container
615 U 0 9 1 K S01 Storage- Container
619 U 0 9 2 K S01 Storage- Container
617] U 0 9 3 K S01 Storage- Container
61§ U 0 g 4 K S0t Storage- Container
619 U 0 S 5 K S04 Storage- Container
620 U 0 9 6 K S01 Storage- Container
621 U 0 ] 7 K S01 Storage- Container
622 U 0 9 8 K S Storage- Container
623 U | 0| 9| 9o K S01 Storage- Container
624 U 1 0 1 K S01 Storage- Container
625 U 1 0 2 K S01 Storage- Container
6260 U 1 0 3 K S01 Storage- Container
627, U 1 0 5 K S01 Storage- Container
628 U 1 0 6 K S01 Storage- Container
629 U 1 0 7 K S01 Storage- Container
630 U 1 0 8 K S01 Storage- Container
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|1.D. Number (enter from page 1)

~JTaJ7Te]g]oJo]o]8]9]s]7

1V. DESCRIPTION OF DANGEROUS WASTES (continued)

. D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
fenter) {if a code is not entered in D(1))
631 U 1 0 9 K S01 Storage- Container
632 U 1 1 0 K S01 Storage- Container
633 U 1 1 1 K S01 Storage- Container
634 U 1 1 2 K S01 Storage- Container
635 U 1 1 3 K S01 Storage- Container
636 U 1 1 4 K S01 Storage- Container
637 U 1 1 5 K S01 Storage- Container
638 U 1 1 6 K S01 Storage- Container
639 U 1 1 7 K S01 Storage- Container
640 U 1 1 8 K 801 Storage- Container
641 U 1 1 9 K S01 Storage- Container
642 U 1 2 0 K S01 Storage- Container
643 U 1 2 1 K S01 Storage- Container
644 U 1 2 2 K S0 Storage- Container
648 U 1 2 3 K S01 Storage- Container
546 U 1 2 4 K S01 Storage- Container
477 U 1 2 5 K S01 Storage- Container
648 U 1 2 6 K S01 Storage- Container
649 U 1 2 7 K S01 Storage- Container
650 U 1 2 8 K S01 Storage- Container
651 U 1 2 9 K S01 Storage- Container
652 U 1 3 0 K S01 Storage- Container
653 U 1 3 1 K S01 Storage- Container
654 U 1 3 2 K S01 Storage- Container
6558 U 1 3 3 K S01 Storage- Container
656 U 1 3 4 K S01 Storage- Container
6577 U 1 3 5 K S01 Storage- Container
658 U 1 3 6 K S01 Storage- Container
659 U 1 3 7 K S01 Storage- Container
660 U 1 3 8 K S01 Storage- Container
661 U 1 4 0 K S0 Storage- Container
662 U 1 4 1 K S01 Storage- Container
663 U 1 4 2 K S01 Storage- Container
664 U 1 4 3 K S01 Storage- Container
668 U 1 4 4 K S01 Storage- Container
666 U 1 4 5 K St Storage- Container
667 U 1 4 6 K S01 Storage- Container
668 U 1 4 7 K S01 Storage- Container
39 U 1 4 8 K S01 Storage- Container
6700 U 1 4 9 K S01 Storage- Container
671 U 1 5 0 K S01 Storage- Container
672 U 1 5 1 K S01 Storage- Container
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1.D. Number (enter from page 1)
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IV. DESCRIPTION OF DANGEROUS WASTES (continued)

. D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. {enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
fenter) (if a code is not entered in D(1))

673 U 1 5 2 K SO Storage- Container
674 U 1 5 3 K S01 Storage- Container
675 U 1 5 4 K S01 Storage- Container
676 U 1 5 5 K S01 Storage- Container
677 U 1 5 6 K S01 Storage- Container
678 U 1 5 7 K S01 Storage- Container
679 U 1 5 8 K S01 Storage- Container
680 U 1 5 9 K S01 Storage- Container
681 U 1 6 0 K S01 Storage- Container
682 U 1 6 1 K S01 Storage- Container
683 U 1 6 2 K S01 Storage- Container
684 U 1 6 3 K S01 Storage- Container
685 U 1 6 4 K S01 Storage- Container
68 U 1 6 5 K S01 Storage- Container
687 U 1 6 6 K S01 Storage- Container
688 U 1 6 7 K S01 Storage- Container
689 U 1 6 8 K S01 Storage- Container
690 U 1 6 9 K S01 Storage- Container
691 U 1 7 0 K S01 Storage- Container
68 U 1 7 1 K S0 Storage- Container
693 U 1 7 2 K S01 Storage- Container
694 U 1 7 3 K S01 Storage- Container
698 U 1 7 4 K S01 Storage- Container
69q U 1 7 6 K S01 Storage- Container
6971 U 1 7 7 K So1 Storage- Container
698 U 1 7 8 K S01 Storage- Container
699 U 1 7 9 K S01 Storage- Container
700 U 1 8 0 K S01 Storage- Container
701 U 1 8 1 K S01 Storage- Container
702 U 1 8 2 K S01 Storage- Container
703 U 1 8 3 K S01 Storage- Container
704 U 1 8 4 K S01 Storage- Container
7098 U 1 8 5 K S01 Storage- Container
7068 U 1 8 6 K 501 Storage- Container
707 U 1 8 7 K SO1 Storage- Container
708 U 1 8 8 K S01 Storage- Container
709 U 1 8 g K S01 Sterage- Container
710 U 1 9 0 K SO1 Storage- Container
711 U 1 9 1 K S01 Storage- Container
712 U 1 9 2 K S01 Storage- Container
713 U 1 9 3 K S01 Storage- Container
714 U 1 9 4 K S01 Storage- Container
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1IV. DESCRIPTION OF DANGEROUS WASTES (continued)
. ) D. Processes
Line | A. Dangerous Waste No. | - B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))
713 U 1 9 6 K S01 Storage- Container
716 U 1 9 7 K SO1 Storage- Container
747 U 2 0 0 K S01 Storage- Container
718 U 2 0 1 K S01 Storage- Container
719 U 2.1 0 2 K S01 Storage- Container
720 U 2 0 3 K S01 Storage- Container
721 U 2 0 4 K S0t Storage- Container
722 U 2 o 5 K S01 Storage- Container
723 U 2 0 6 K S01 Storage- Container
724 U 2 0 7 K S01 Storage- Container
728 U 2 0 8 K 801 Storage- Container
7260 U 2 0 9 K S01 Storage- Container
7270 U 2 1 0 K S01 Storage- Container
728 U 2 1 1 K 801 Storage- Container
729 U 2 1 2 K S01 Storage- Container
730 U 2 1 3 K S01 Storage- Container
31 U 2 1 4 K S0 Storage- Container
732 U 2 1 5 K S01 Storage- Container
733 U 2 1 6 K S01 Storage- Container
734 U 2 1 7 K S01 Storage- Container
738 U 2 1 8 K S01 Storage- Container
736 U 2 1 9 K S01 Storage- Container
737 U 2 2 o K S01 Storage- Container
738 U 2 2 1 K S01 Storage- Container
739 U 2 2 2 K S01 Storage- Container
740 U 2 2 3 K S01 Storage- Container
741 U 2 2 5 K S01 Storage- Container
742 U 2 2 6 K S01 Storage- Container
743 U 2 2 7 K S01 Storage- Container
744 U 2 2 8 K S01 Storage- Container
7458 U 2 3 0 K S01 Storage- Container
744 U 2 3 1 K S01 Storage- Container
747 U 2 3 2 K S01 Storage- Container
748 U 2 3 3 K S01 Storage- Container
749 U 2 3 4 K S01 Storage- Container
750 U 2 3 5 K S04 Storage- Container
751 U 2 3 6 K S01 Storage- Container
-752 U 2 3 7 K S01 Storage- Container
53 U 2 3 8 K S01 Storage- Container
7 U 2 3 9 K S01 Storage- Container
758 U 2 4 0 K S01 Storage- Container
756 U 2 4 2 K S01 Storage- Container

ECY 030-31 Form 3 (Rev. 7/97)




Photocopy this page before completing if you have mare than 26 wastes o list.

Low-Level Burial Grounds
Rev. 12, ,22 of 40

1.D. Number (enter from page 1)
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IV. DESCRIPTION OF DANGEROUS WASTES (continued

D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. {enter code) Quantity of Waste {enter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1))
757] U 2 4 3 K S01 Storage- Container
754 U 2 4 4 K S01 Storage- Container
759 U 2 4 6 K SO Storage- Container
760 U 2 4 7 K SO Storage- Container
761 U 2 4 8 K S01 Storage- Container
762 U 2 4 g K S0 Storage- Container
763 U 2 7 1 K S01 Storage- Container
764 U 2 7 7 K S01 Storage- Container
765 U 2 7 8 K S01 Storage- Container
7669 U 2 7 9 K S01 Storage- Container
7671 U 2 8 0 K S01 Storage- Container
768 U 3 2 8 K S01 Storage- Container
769 U 3 5 3 K 501 Storage- Container
7700 U 3 5 9 K S01 Storage- Container
7711 U 3 6 4 K S01 Storage- Container
772 U 3 6 5 K S01 Storage- Container
773 U 3 6 6 K S01 Storage- Container
774 U 3 6 7 K S0t Storage- Container
779 U 3 7 2 K S01 Storage- Container
776 U 3 7 3 K S01 Storage- Container
7771 U 3 7 5 K S01 Storage- Container
778 U 3 7 6 K SO Storage- Container
779 U 3 7 7 K S01 Storage- Container
780 U 3 7 8 K S01 Storage- Container
781 U 3 7 9 K S01 Storage- Container
782 U 3 8 1 K S01 Storage- Container
783 U 3 8 2 K S01 Storage- Container
784 U 3 8 3 K S01 Storage- Container
785 U 3 8 4 K S01 Storage- Container
786 U 3 8 5 K S01 Storage- Container
787 U 3 8 6 K S01 Storage- Container
788 U 3 8 7 K S01 Storage- Container
789 U 3 8 9 K S01 Storage- Container
790 U 3 9 0 K S01 Storage- Container
701 U 3 9 1 K S01 Storage- Container
792 U 3 9 2 K SO Storage- Container
793 U 3 9 3 K S01 Storage- Container
794 U 3 9 4 K S01 Storage- Container
798 U 3 9 5 K S01 Storage- Container
796 U 3 9 6 K 501 Storage- Container
797 U 4 0] 0 K S01 Storage- Container
798 U 4 0 1 K S01 Storage- Container
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1V. DESCRIPTION OF DANGEROQOUS WASTES (continued)

. D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1)}
799 U 4 0 2 K. S01 Storage- Container
800 U 4 0 3 K S01 Storage- Container
801 U 4 0 4 K S01 Storage- Container
802 U 4 0 7 K S01 Storage- Container
803 U 4 0 9 K S01 Storage- Container
804 U | 4 1 0 K $01 Storage- Container
805 U 4 1 1 K S01 Storage- Container
80 P 0 0 1 K S01 Storage- Container
g8o7, P | 0| 0| 2 K 501 Storage- Container
808 P 0 0 3 K 801 Storage- Container
809 P 0 0 4 K S01 Storage- Container
810 P 0 0 5 K S01 Storage- Container
811 P 0 0 6 K S01 Storage- Container
812 P 0 0 7 K S01 Storage- Container
813 P 0 0 8 K S01 Storage- Container
814 P 0 0 9 K S01 Storage- Container
15 P 0 1 0 K S01 Storage- Container
816 P 0 1 1 K S01 Storage- Container
8171 P 0 1 2 K S01 Storage- Container
81§ P 0 1 3 K S01 Storage- Container
819 P 0 1 4 K S01 Storage- Container
820 P 0 1 5 K S04 Storage- Container
821 P 0 1 6 K S01 Storage- Container
822 P 0 1 7 K S01 Storage- Container
823 P 0 1 8 K So1 Storage- Container
824 P 0 2 0 K S01 Storage- Container
828 P 0 2 1 K SO Storage- Container
826 P 0 2 2 K S01 Storage- Container
827, P 0 2 3 K S01 Storage- Container
828 P 0 2 4 K S01 Storage- Container
829 P 0 2 6 K S01 Storage- Container
839 P 0 2 7 K S01 Storage- Container
831 P 0 2 8 K S01 Storage- Container
832 P 1) 2 9 K S01 Storage- Container
833 P 0 3 0 K S01 Storage- Container
834 P 0 3 1 K S01 Storage- Container
835 P 0 3 3 K S01 Storage- Container
—~836 P 0 3 4 K 501 Storage- Container
7 P 0 3 6 K S01 Storage- Container
838 P 0 3 7 K S01 Storage- Container
839 P 0 3 8 K S01 Storage- Container
840 P 0 3 9 K S01 Storage- Container
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IV. DESCRIPTION OF DANGEROUS WASTES (continued)
D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. fenter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
(enter) (if a code is not entered in D(1}}
841 P 0 4 0 K S01 - Storage- Container
842 P 0 4 1 K S01 Storage- Container
843 P 0 4 2 K S01 Storage- Container
844 P 0 4 3 K S01 Storage- Container
845 P 0 4 4 K S01 Storage- Container
846 P 0 4 5 K S Storage- Container
847 P 0 4 6 K S01 Storage- Container
848 P 0 4 7 K SO01 Storage- Container
849 P 0 4 8 K S01 Storage- Container
850 P 0 4 9 K S01 Storage- Container
851 P 0 5 0 K S01 Storage- Container
852 P 0 5 1 K S01 Storage- Container
853 P 0 5 4 K S01 Storage- Container
854 P 0 5 6 K S01 Storage- Container
855 P 0 5 7 K S01 Storage- Container
gsg P 0 5 8 K S01 Storage- Container
857 P 0 5 9 K S01 Storage- Container
858 P 0 6 0 K SO1 Storage- Container
859 P 0 6 2 K S01 Storage- Container
860 P 0 6 3 K S01 Storage- Container
861 P 0 6 4 K S01 Storage- Container
862 P 0 6 5 K S01 Storage- Container
863 P 0 6 6 K So1 Storage- Container
864 P 0 6 7 K S01 Storage- Container
865 P 0 6 8 K S01 Storage- Container
866 P 0 6 9 K SOt Storage- Container
867] P 0 7 0 K S04 Storage- Container
868 P 0 7 1 K S0 Storage- Container
869 P 0 7 2 K S01 Storage- Container
87q P 0 7 3 K S01 Storage- Container
871 P o 7 4 K S01 Storage- Container
872 P 0 7 5 K S01 Storage- Container
873 P 0 7 6 K S01 Storage- Container
874 P 0 7 7 K S01 Storage- Container
879 P 0 7 8 K S01 Storage- Container
876 P 0 8 1 K S01 Storage- Container
877, P 0 8 2 K S01 Storage- Container
878 P 0 8 4 K S01 Storage- Container
879 P 0 8 5 K 501 Storage- Container
880 P 0 8 7 K S01 Storage- Container
881 P 0] 8 8 K S01 Storage- Container
882 P 0 8 9 K S01 Storage- Container
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1V. DESCRIPTION OF DANGEROUS WASTES (continued)
. D. Processes
Line | A. Dangerous Waste No, B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
fenter) (if a code is not entered in D(1))

883 P 0 g 2 K S01 Storage- Container
884 P 0 9 3 K S01 Storage- Container
885 P 0 9 4 K S01 Storage- Container
88q P 0 9 5 K S01 Storage- Container
887 P 0 9 6 K S01 Storage- Container
888 P 0 9 7 K ‘801 Storage- Container
889 P 0 9 8 K S01 Storage- Container
890 P 0 9 9 K S01 Storage- Container
891 P 1 0 1 K S01 Storage- Container
892 P 1 0 2 K S01 Storage- Container
893 P 1 0 3 K S01 Storage- Container
894 P 1 0 4 K S01 Storage- Container
8959 P 1 0 5 K S01 Storage- Container
89 P 1 0 6 K S01 Storage- Container
897 P 1 0 7 K S01 Storage- Container
898 P 1 0 8 K S01 Storage- Container
39 P 1 0 9 K S01 Storage- Container
900 P 1 1 0 K S01 Storage- Container
901 P 1 1 1 K 501 Storage- Container
902 P 1 1 2 K S01 Storage- Container
903 P 1 1 3 K S01 Storage- Container
904 P 1 1 4 K S01 Storage- Container
905 P 1 1 5 K S01 Storage- Container
906 P 1 1 6 K S01 Storage- Container
907, P 1 1 8 K 801 Storage- Container
908 P 1 1 9 K S01 Storage- Container
909 P 1 2 0 K So01 Storage- Container
910 P 1 2 1 K S01 Storage- Container
911 P 1 2 2 K S01 Storage- Container
912 P 1 2 3 K S01 Storage- Container
913 P 1 2 7 K S01 Storage- Container
914 P 1 2 8 K S01 Storage- Container
919 P 1 8 5 K S01 Storage- Container
91§ P 1 8 8 K S01 Storage- Container
917 P 1 8 g K S01 Storage- Container
918 P 1 9 0 K S01 Storage- Container
919 P 1 9 1 K S01 Storage- Container
..920 P 1 9 2 K S01 Storage- Container
M P 1 9 4 K S01 Storage- Container
922 P 1 9 6 K Se1 Storage- Container
923 P 1 9 7 K S01 Storage- Container
924 P 1 9 8 K S01 Storage- Container
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1.D. Number (enter from page 1)
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JV. DESCRIPTION OF DANGEROUS WASTES (continued)

) D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
(enter) {if a code is not entered in D(1))

925 P 1 9 9 K S0 Storage- Container
926 P 2 0 1 K So1 Storage- Container
927 P 2 0 2 K S01 Storage- Container
928 P 2 0 3 K S0t Storage- Container
g29 P 2 1] 4 K S01 Storage- Container
930 P 2 ] 5 K S01 Storage- Container

ECY 030-31 Form 3 (Rev. 7/97)
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[IV. DESCRIPTION OF DANGEROUS WASTE (continued)

Use this space to list additional process codes from Section D(1) on page 3.

Mixed waste disposed in the LLBG consists of toxicity characteristic waste (D001 through D043),
state-only (WT01, WT02, WP01, WP02, WP03, WSC2, and W001), and listed waste from
nonspecific sources (FO01 through F012, FO19, F028, and F039), and all "U" and "P" dangerous
waste numbers.

The defueled reactor compartments in trench 94 of the 218-E-12B Burial Ground contain
shielding constructed of metailic lead (state-only D008).

Toxicity characteristic waste (D001, D002, and D003) does not apply to the mixed waste unit
trenches (trenches 31, 34 and 94).

Before starting final disposal activities, any mixed waste stored in trenches 31 and 34 of the
218-W-5 Burial Ground could consist of toxicity characteristic waste (D004 through D043), state-
only waste (WT01, WT02, WP01, WP02, WP03, WSC2, and W001), listed waste from
nonspecific sources (FO01 through FO12, F019, and F028), and ail "U" and "P" dangerous waste
numbers.

V. FACILIITY DRAWING Refer to attached drawing(s).

Al existing facilities must include in the space provided on page S a scale drawing of the facility (see instructions for more detail).

VI. PHOTOGRAPHS Refer to attached photograph(s).

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage, treatment
and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

1. FACILITY GEOGRAPHIC LOCATION This information is provided on the attached drawings and photos.

LATITUDE (degrees, minutes, & seconds) LONGITUDE (degrees, minutes, & seconds)

VIII. FACILITY OWNER

B A. Ifthe facility owner is also the facility operator as listed in Section VII on Form 1, “General Information,” place an “X” in the box to the
left and skip to Section IX below.
B. If the facility owner is not the facility operator as listed in Section V1l on Form 1, complete the foowing items:

1. Name of Facility’s Legal Owner 2. Phone Number (area code & no.)

3. Street or P.O. Box 4. City or Town 5. St 6. Zip Code

IX. OWNER CERTIFICATION

1 certify under penalty of law that I kave 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, ] believe that the submitted information is true, accurate, and complete.
{ am aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment.

Name (print or type) Signature Date Signed
Keith A. Klein, Manager

U.S. Depariment of Energy,
Richland Operations Office

X. OPERATOR CERTIFICATION

1 certify under penalty of law that I have personally examined and am familiar with the information submited in this and all attached documents, and that based
on my inquiry of those individuals immediately responsible for obtaining the information, 1 believe that the submitted information is true, accurate, and complete.
1 am aware thai there are significant penaities for submitting false information, including the possibility of fine and imprisonment.

“"ame (Print Or Type) Signature Date Signed
-e attachment

ECY 030-31 Form 3 (Rev. 7/97)
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X. OPERATOR CERTIFICATION

1 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
abtaining 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/Operator Date
Keith A. Klein, Manager

U.S. Department of Energy,

Richiand Operations Office

E. Keith Thomson Date
President and Chief Executive Officer
Fluor Hanford
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Lined Mixed Waste Trench
218-W-5/200 West Area

46°33'36" i ' ‘ 98030102-22CN
119°38'24” (Photo Taken 1998)
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2.0 FACILITY DESCRIPTION AND GENERAL PROVISIONS [B AND E]

The LLBG are a land-based unit consisting of eight burial grounds located in the 200 East Area and

200 West Area (Figures 2-1 and 2-2). 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 located in proximity to the lined
trenches.

A more detailed discussion of waste types 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 (TSD) 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 the Resource Conservation and Recovery Act (RCRA) of 1976 or

- WAC 173-303, information is provided for general knowledge.

Low-level waste and transuranic waste continues to be placed in the solid waste management unit
(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 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 landfill (D8&1) and for
greater-than-90-day container storage (S01). 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 21 8-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. All mixed
waste destined for disposal meets land disposal restriction (LDR) requirements [WAC 173-303-140 and
40 Code of Federal Regulations (CFR) 268] or other regulatory alternatives. The lined trenches
(trenches 31 and 34 in the 218-W-5 Burial Ground) 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 lined 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 lined or in unlined trenches. Disposal of mixed waste in unlined trenches requires
an exemption from the liner/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).

020627.0628 2-1
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1 The foltowing provides a brief description and identifies the generic types of waste disposed in the
2  LLBG. An electronic database is maintained that documents each waste receipt, type of waste, and
3 disposal location.
4
5 The 218-E-10 Burial Ground is approximately 36.1 hectares in size (Chapter 1.0) and began
6 receiving waste in 1960. Examples of waste placed in this burial ground include failed equipment,
7 rags, paper, rubber gloves, disposable supplies, and broken tools. The 218-E-10 Burial Ground, with
8 the exception of a few small areas that contain post-August 19, 1987 RCRA/WAC 173-303 regulated
9 waste, is a SWMU and continues to receive only low-level waste.
10 ’
11 The 218-E-12B Burial Ground is approximately 68 hectares in size (Chapter 1.0) and began receiving
12 waste in 1967. The 218-E-12B Burial Ground, with the exception of trench 94, contains no
13 RCRA/WAC 173-303 regulated waste. The majority of this burial ground, with the exception of
14 trench 94, is a SWMU and continues to recetve only low-level waste. This burial ground also
15 contains retrievable transuranic waste. Currently it is planned that this transuranic waste will be
16 removed and the trenches will be used only for low-level waste disposal.
17
18 The 218-W-3A Burial Ground is approximately 20.4 hectares in size (Chapter 1.0) and began
19 receiving waste in 1970. Examples of waste placed in this burial ground include ion exchange resins,
20 failed equipment, tanks, pumps, ovens, agitators, heaters, hoods, jumpers, vehicles, accessories, and
21 retrievable transuranic waste. The 218-W-3A Burial Ground, with the exception of a few small areas
22 that contain post-August 19, 1987 RCRA/WAC 173-303 regulated waste, is a SWMU and continues
23 to receive only low-level waste. This burial ground also contains retrievable transuranic waste.
24 Currently it is planned that this transuranic waste will be removed and trenches used only for
25 low-level waste disposal.
26
27 The 218-W-3AE Burial Ground is approximately 20 hectares in size (Chapter 1.0) and began
28 receiving waste in 1981. Examples of waste placed in this burial ground include rags, paper, rubber
29 gloves, disposable supplies, and broken tools. The 218-W-3AE Burial Ground, with the exception of
30 a few small areas that contain post-August 19, 1987 RCRA/WAC 173-303 regulated waste, is a
31 SWMU and continues to receive only low-level waste. This burial ground also contains retrievable
32 transuranic waste. Currently it is planned that this transuranic waste will be removed and the
33 trenches used only for low-level waste disposal.
34
35 The 218-W-4B Burial Ground is approximately 3.5 hectares in size (Chapter 1.0) and began
36 receiving waste in 1968. Examples of waste placed in this burial ground include rags, paper, rubber
37 gloves, disposable supplies, and broken tools. The 218-W-4B Burial Ground contains no
38 RCRA/WAC 173-303 regulated waste. This burial ground is full and no longer receives waste.
39 However, this burial ground also contains retrievable transuranic waste. Currently it is planned that
40 this transuranic waste will be removed and the trenches used only for low-level waste disposal.
4]
42 The 218-W-4C Burial Ground is approximately 20 hectares in size (Chapter 1.0) and began receiving
43 waste in 1978. Examples of waste placed in this burial ground include contaminated soil,
44 decommissioned pumps, and pressure vessels. The 218-W-4C Burial Ground, with the exception of
45 a few small areas that contain post-August 19, 1987 RCRA/WAC 173-303 regulated waste, is a
46 SWMU and continues to receive only low-level waste. This burial ground also contains retrievable
47 transuranic waste. Currently it is planned that this transuranic waste will be removed and the
48 trenches used only for low-level waste disposal.
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The 218-W-5 Burial Ground is approximately 37.2 hectares in size Chapter 1.0) and began receiving
waste in 1986. Examples of waste placed in this burial ground include rags, paper, rubber gloves,
disposable supplies, and broken tools. This burial ground currently contains double-lined mixed
waste trenches (trenches 31 and 34). Trenches 31 and 34 also are designated as a greater-than-90-
day container storage unit. Waste to be placed in trenches 31 and 34 for storage purposes
predominately will be macro-encapsulated long-length 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 placed in the
double-lined mixed waste trenches include mixed waste that has been treated to meet LDR
requirements (including bulk waste), and macro-encapsulated long-length contaminated equipment.
There are two small areas in the northern two-thirds of this burial ground that contains

post-August 19, 1987 RCRA/WAC 173-303 regulated waste. The majority of this burial ground is a
SWMU and continues to receive only low-level waste.

e The 218-W-6 Burial Ground is approximately 16 hectares in size (Chapter 1.0), has not received any
waste, and is reserved for future mixed waste disposal.

2.1.1 Other Environmental Permits

All environmental permits that are required to support operation of the LLBG are identified in the Annual
Hanford Site Environmental Permitting Status Report (e.g., DOE/RL-96-63).

2.1.2 Construction Schedule

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

2.2 TOPOGRAPHIC MAP [B-2]

In addition to the topographic maps, several maps at various scales have been included in this permit
application documentation. Small-scale maps generally are included with the text, Appendix 2A
contains topographic maps of 200 East and 200 West Areas.

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

General traffic information for the Hanford Facility is presented in the General Information Portion
(DOE/RL-91-28). Public access to the LLBG is restricted. Figure 2-1 depicts the normal transportation
routes within the 200 East Area. Waste transported to the 200 West Area LLBG is routed through Gates
609 or 611 (Figure 2-2). Trucks typically are used to transport waste to the LLBG and range in size from
heavy duty pickup trucks to tractor-trailer rigs, depending on the size and weight of the load. In some
cases, special equipment such as transporters are used for unusual or unique loads. When special
equipment is used, an evaluation ensures that the equipment does not damage the roadways.

020617.0828 2.3
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1 2.4 RELEASE FROM SOLID WASTE MANAGEMENT UNITS [E]
Information concerning releases from SWMUs is discussed in the General Information Portion

(DOE/RL-91-28). However, no known releases have been detected from the LLBG since the installation
of the groundwater monitoring network (refer to Chapter 5.0).

oW N
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Figure 2-1. Low-Level Burial Grounds in the 200 East Area.
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3.0 WASTE CHARACTERISTICS [C]

This chapter provides information on the chemical, biological, and physical characteristics of the waste
placed in the LLBG. The information includes descriptions required by WAC 173-303-300(5) contained
in the Low-Level Burial Grounds Waste Analysis Plan (Appendix 3A).

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

Only a relatively small fraction of the waste placed in the LLBG is classified as mixed waste. Mixed
waste is defined as waste that contains both a dangerous waste component and a radioactive component.
The radioactive component of mixed waste is interpreted by the U.S. Department of Energy to be
regulated under the Atomic Energy Act; the nonradioactive dangerous waste component of mixed waste is
interpreted to be regulated under RCRA and WAC 173-303. Information on the radioactive component
of mixed waste is provided for information only. Mixed waste placed in the LLBG includes waste
designated as dangerous and extremely hazardous per WAC 173-303. Mixed waste received at the
LLBG is assigned dangerous waste numbers found in Chapter 1.0. The LLBG also receive low-level
waste for disposal. The waste analysis plan (Appendix 3A) applies 10 mixed waste and is not applicable
to low-level waste that never was designated as mixed waste. Low-level waste that used to be designated
as mixed waste could be subject to the waste analysis plan provisions depending on the applicable
treatment standard(s) and LDR requirements.

3.2 LANDFILLED WASTES [C-1b]}

Free liquids are not accepted if the liquid is in excess of 1 percent of the volume of the waste or if the
sorbent to potential liquid waste ratio is less than 2 to 1.

3.3 WASTE ANALYSIS PLAN [C-2]

The Low-Level Burial Grounds Waste Analysis Plan (Appendix 3A) summarizes waste acceptance
processes and contains the following information: description of processes and activities, confirmation
process, selection of waste analysis parameters, selection of sample processes, selection of a laboratory
and quality assurance/quality control, re-evaluation of waste profiles, special procedural requirements,
and recordkeeping requirements.
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4.0 PROCESS INFORMATION |D}

This chapter discusses the processes used to store and/or dispose mixed waste in the LLBG and includes
a discussion of the design and function of the following.

Containers

Disposal trenches

Leak detection system

Leachate collection and removal system,

4.1 CONTAINERS [D-1]

All newly generated mixed waste accepted for storage at the LLBG is packaged in approved containers
(U.S. Department of Transportation and/or U.S. Department of Energy), unless alternate packages are
dictated by the size, shape, or form of waste (49 CFR 173) (e.g., metal boxes).

Mixed waste disposed in containers might not contain free liquids and the containers might not be less
than 90 percent full. There are waste containers that contain condensed liquid vapor and are less than

90 percent full that require disposal. These waste containers meet a performance standard for packaging
to prevent releases to the environment. Free liquids are addressed further in Appendix 3A, Section 1.2,
If any container is less than 90 percent full, the container must be crushed, shredded, or similarly reduced
in volume to the maximum practical extent before burial in the landfill,

4.1.1 Description of Containers [D-1a, D-1b, and D-1¢]

Containers vary in shape, size, and strength depending on the form and weight of the waste. The most
common containers are galvanized or aluminized 208-liter containers. Nominal 1.2-meter by 1.2-meter
by 2.4-meter steel boxes are used frequently. Usually waste containers are lined to further contain the
mixed waste. Liners consist of coatings to the interior of the containers, e.g., minimum 4 mil plastic
liners or 90 mil polyethylene liners. Selection of the liner is driven by the chemical characteristics of the
waste.

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

Mixed waste containers stored are labeled and marked to indicate the dangerous and radioactive
characteristics of the waste. The hazard labels are affixed, as required, to the sides of the containers, and
each mixed waste container has a hazardous waste identification sticker attached in accordance with
Ecology requirements. Marking and labeling requirements are discussed in Chapter 3.0, Appendix 3A.

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 lid, locking 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.

The container packaging and container handling for trench 34 (and trench 31, if needed to support waste
management needs) are designed to maintain containment of the waste, limit storage intrusion, and limit

020614 7.0828 4-1
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human exposure to mixed waste. During storage, containers might be placed on pallets or other support
devices. Heavier containers are rotated to the bottom of the stack to ensure a stable center of gravity for
each stack. Aisle space requirements are provided (Chapter 6.0, Section 6.3.5). Other unusual sized
containers such as macro-encapsulated long-length contaminated equipment are handled by using cranes
or other appropriate equipment.

For container disposal operations, container management practices are not applicable. However, ifa
container is disposed in the LLBG, the container must be 90 percent full. Alternatively, the container can
be crushed, repacked, shredded, or similarly reduced in volume to the maximum practical extent before
the container is buried (40 CFR 264.315).

On receipt, each container is inspected by operations personnel to confirm appropriate documentation
and compliance with the waste acceptance criteria before the container is placed in the LLBG (refer to
Chapter 3.0, Appendix 3A).

If containerized mixed waste must be opened (i.e., for confirmation sampling, repackaging, etc.), the

container typically would be removed to an onsite treatment and/or storage unit or other permitted
location before being opened. The container would be sealed before being returned to the LLBG.

4.1.2 Containment Requirements for Storing Containers [D-1d]
The following sections describe secondary containment systems.
4.1.2.1 Secondary Containment System Design and Operation {D-1d(a) and (b)]

Section 4.5.3 provides a discussion on secondary containment system design and construction for
trenches 31 and 34.

4.1.2.2 Containment System Capacity [D-1d(1)(c)]
Section 4.5.6 provides a discussion on containment system capacity for trenches 31 and 34.
4.1.2.3 Control of Run-On [D-1d{1)(d}]

Section 4.5.8 provides a discussion on control of run-on for trenches 31 and 34,

4.1.3 Removal of Liquids from Containment System [D-1d(2)]
Section 4.5.6 provides a discussion on containment system capacity for trenches 31 and 34.

Within a trench, storage and disposal of waste could take place at the same time. Waste could be stored
temporarily in the trench during the acceptance process. As all waste accepted meets LDR requirements,
any spills or releases identified while waste is being stored could be stabilized and left in place.
Equipment spills or releases would be handled as described in the following.

In the event of a spill or release within a trench operating solely in the storage configurations, the
following is performed.

020617.0828 4-2
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1. Containers affected by the spill are inspected for signs of leakage. Leaking containers are
repackaged and identified in the LLBG operating logbook.

2. Spills threatening human health or the environment are managed according to Chapter 7.0,
Contingency Plan.

3. Inspection reports are reviewed to identify any waste releases for which remedial actions have not
been completed.

4. The containerized waste is handled as follows.

» 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
location,

o If the waste was not altered during stabilization and cleanup activities, the containerized waste is
placed for disposal at another onsite TSD unit, depending on waste designation results. The
LLBG inventory is altered to reflect any changes.

5. Cleanup soil (operations layer) is removed and containerized; operations layer is replaced.
6. Soil samples might be taken from the operations layer (Section 4.5.3.1) and analyzed to verify
cleanup adequacy. The operations layer is replaced in a timely manner to ensure protection of the

underlying liner.

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

4.2 CONTAINERS WITHOUT FREE LIQUIDS [D-1e}

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

4.2.1 Test For Free Liquids

Testing for free liquids is performed in accordance with the waste analysis plan (Chapter 3.0,
Appendix 3A) for mixed waste accepted for disposal in the LLBG.

4.2.2 Description of Containers

The description of containers is the same as is described in Section 4.1.1.

020617.0828 4-3
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4.2.3 Container Management Practices

Container management practices are the same as are described in Section 4.1.1.

4.2.4 Container Storage Area Drainage

The description of the storage area drainage is the same as is described in Section 4.5.3.1.2.

4.3 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND
INCOMPATIBLE WASTE IN CONTAINERS |D-1f]

Confirmation and verification processes to ensure that ignitable, reactive, and incompatible waste is not
stored or disposed in the LLBG are described in the waste analysis plan (Chapter 3.0, Appendix 3A).

44 LEACHATE COLLECTION TANKS

Each lined LLBG mixed waste disposal trench is supported by an aboveground less-than-90-day leachate
collection tank. The information contained in Appendix 4A, construction quality assurance report, and
Appendix 4B, definitive design report, provides specific details for the leachate collection tank
installation for trenches 31 and 34 of the 218-W-5 Burial Ground. The less-than-90-day leachate
collection tanks are operated in accordance with the generator provisions of WAC 173-303-200.

4.5 LANDFILLS [D-6]

This permit application documentation addresses the following types of trenches located in the LLBG:

¢ 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)

s Lined trenches.

4.5.1 List of Wastes [D-6a]

Mixed waste disposed in the LLBG consists of listed waste, characteristic waste, state-only dangerous
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 requirements.

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).

020617.0828 4-4
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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 based on specific agreement between the U.S. Navy and Ecology because of the presence of lead
shielding (Appendix 4D, Attachment 2). 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
leachate 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 centimeter 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 amounts of cadmium and asbestos for thermal insulation. The
reactor compartments comply with WAC 173-303 requirements for removal of free liquids from waste.
Before a defueled reactor 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 liquids
would entail significant personnel radiation exposure. Where practical, absorbent is added to the reactor
compartments to absorb residual liquids.

Lead is the only dangerous constituent present in quantities requiring regulation under WAC 173-303.
Lead is not expected to migrate to an aquifer below the burial site for at least 240,000 years (conservative
bounding case) and more likely over 2 mullion years (best estimate) (PNL-8356).

The exemption request (Appendix 4D) concludes that the reactor compartment waste form prevents the
generation of any contaminated leachate beyond the expected lifetime of the minimum technological
liner/leachate system design. A liner/leachate collection system should not be required for the reactor
compartment disposal trench because the thickness of the package structure prevents intrusion of
precipitation into the compartment where waste is located. In addition, with an average annual rainfall of
15.2 to 17.8 centimeters, it is doubtful liquids would penetrate the 3.1 meters of soil covering the reactor
compartments. Most of the precipitation is lost to evapotranspiration. The potential for liquids reaching
the reactor compartments would be reduced further when the 218-E-12B Burial Ground is covered
(Chapter 11.0).

4.5.2.2 Unlined Trenches
The EPA published the "Final Authorization of State Hazardous Waste Management Program;

Washington" (52 FR 35556). Although this authorization became effective on November 23, 1987, and
included the authorization to regulate mixed waste, an agreement was reached with Ecology that the

020617.0828 4-5
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actual date for regulating mixed waste is August 19, 1987. An exemption from the liner system
requirements for mixed waste is requested for all mixed waste that has been received for disposal in
various unlined trenches since August 19, 1987.

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

This section provides a general description of the liner systems used for mixed waste lined trenches.

The liner system is designed to prevent migration of leachate out of the lined trench during its active life.
The active life consists of the operational period and the closure period. The liner system is designed to
meet the EPA requirements, as identified in RCRA Subtitle C requirements for hazardous waste disposal
facilities (40 CFR 264), technical guidance documents (e.g., EPA 1985), and WAC-173-303. In addition,
the liner system incorporates the following general functional requirements:

¢ Range of Operating Conditions--year-round operation, withstand construction and long-term stresses

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

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

4.5.3.1 Liner System Description [D-6¢(1)]

The trench liner systems comply with RCRA requirements for hazardous waste landfills (refer to
Appendix 4A and 4B for specific design information on liner systems). Figure 4-1 shows a typical
design and includes the following components (from top to bottom).

e Operations layer: nominal amount (0.9-meter thick) of native soil. This layer provides a working
surface for equipment, protects the liner from mechanical damage, and prevents freezing of the
underlying low-permeability soil layer.

o  Primary leachate collection system that contains at least one of the following:

1. A geotextile/geonet composite. with a minimum transmissivity value of 3 x 107 square meters
per second

2. A minimum 0.3-meter-thick drainage gravel layer with a hydraulic conductivity of at least | x
107 centimeters per second (sometimes including drainage pipes)

3. A geonet, with a minimum transmissivity value of 3 x 107 square meters per second.

The primary leachate collection system collects and conveys leachate to the primary sump for removal
and includes the following components.

e Primary geomembrane liner: generally consisting of high-density polyethylene because of its
excellent resistance 1o chemicals. Minimum 60-mil thickness; can be textured (to improve stability
against sliding) or smooth. The geomembrane acts as a moisture barrier. The primary leachate
collection system includes perforated pipe that helps collect and guide water into the primary sump.

020617.0828 4-6
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¢  Primary admix liner (optional; not required by regulations): a minimum 0.46-meter-thick layer of
compacted soil/bentonite admixture with a permeability of 1 x 10”7 centimeter per second or less.
This layer acts as an additional primary moisture barrier directly under the primary geomembrane.

¢ Secondary leachate collection system: same as primary system, except that pipes are not needed
because very high flow capacities are not required. The purpose of this system is to collect any
leachate that leaks through the primary liner system and convey the leachate to the secondary sump
for removal. The secondary leachate collection system also serves as the Jeak detection system.

» Secondary geomembrane liner: same as primary geomembrane liner.

¢ Secondary admix liner: 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 layer acts as an additional moisture
barrier directly under the secondary geomembrane.

4.5.3.1.1 Rain Cover

The rain covers for mixed waste disposal trenches (e.g., trenches 31 and 34 and potential future lined
trenches) would intercept the majority of precipitation before encountering the disposed mixed waste.
Removing this precipitation as clean rainwater versus managing the precipitation as multi-source leachate
(F039) would implement waste minimization to the extent practical. The rain covers would include a
geosynthetic membrane, flexible piping, and pumps necessary to ensure a complete system to collect and
remove precipitation. Because the rain cover would be installed over the slopes of the trench, significant
quantities of precipitation would be collected and removed. Rain covers are an optional item that will
not necessarily be used on all trenches.

4.53.1.2 Operations Layer

The purpose of the operations layer is to protect the underlying liner components from damage by
equipment during lined trench construction and operation. On the sideslopes, this layer also protects the
admix layer from freezing and desiccation cracking.

Previous research and experience has shown that desiccation cracks can occur under geomembrane liners
when either the liner is not in close contact with the compacted admix or when the liner is subjected to
wide temperature fluctuations (Corser and Cranston 1991). The operations layer acts as a weight to keep
the geomembrane in contact with the admix, thereby reducing the potential for water vapor to form in an
underlying airspace. The operations layer also acts as an insulating layer, together with the dead air
space trapped in the geocomposite drainage layers.

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

4.5.3.1.3  Primary Leachate Collection System

The primary leachate collection system is located below the operations layer and provides a flow path for
the leachate flowing into the primary sump. Although any of the options presented in Section 4.5.3.1 are
acceptable in the LLBG, the following is a description of the system used in the existing mixed waste
disposal trenches.
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Between the operations layer and the underlying drainage gravel, a geotextile layer functions as a filter
separation barrier. The geotextile prevents migration of fine soil and clogging of the drainage gravel.
The 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 lined 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 layer with a permeability of
1 x 107 centimeters per second. Geocomposite 1s 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.

4.53.14 Primary Geomembrane Liner

The primary geomembrane liner 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 liner 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
lined trench only. The purpose of this liner 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 layer 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 liner is 1 x
107 centimeter per second or less, 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.

4.53.1.6  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 acceptable in the LLBG,
the following is a description of the system used in the existing mixed waste disposal trenches,
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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 liner. Appendix 4C
contains the response action plan(s) for the mixed waste disposal trenches.

4.5.3.1.7 Secondary Geomembrane Liner

The secondary high-density polyethylene liner, located undemeath 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 located
immediately beneath the secondary high-density polyethylene liner, as required by RCRA regulations.
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 liners. 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 roller to remove all
ridges and irregularities. The result is a smooth uniform surface on which to place the overlying
geomembrane liner.

4.5.3.1.9  Subgrade/Liner System Foundation

The lined trenches in the LLBG are founded in undisturbed native soils, generally ranging from silty
sands to well-graded gravels. The liner system foundation is discussed in further detail in Section 4.5.4.

4.5.3.1.10 Access Ramp

Each lined 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 location 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 located 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 lined trench. The truck 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
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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-6¢(2)]

The groundwater level (seasonal high water table) is located 61.0 to 91.4 meters below the ground
surface in the LLBG (Chapter 5.0). It is anticipated that the deepest point of the liner 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 liner systems are not affected by the water table because of this large elevation
difference.

4.5.3.3 Loads on Liner System [D-6¢(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 lined 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 liner 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 liner temperatures increase and decrease. Thermally induced stresses can develop in
the liner if deployment and anchoring occur just before 2 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 geomembrane liner 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
1s used when evaluating puncture stress.

Tension induced by liner-component load transfer is not anticipated 1o occur, because the liner interface
coefficients of friction are higher than the sideslope angles. The liner 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 cause stress in the 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.

020617.0828 4-10
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1
2 The lined trenches are filled in a way that maintains adequate factors of safety against sliding. Stability
3 analyses are performed during detailed design, once the lined trench geometry and liner system
4  properties have been determined. The analyses establish operational parameters such as waste lift
5  thickness and temporary operating slope angles. '
6
7  Stability of the liner system components under the access ramp is analyzed separately. The analysis
8  considers both static and dynamic (moving vehicle) conditions.
9
10 4.53.3.3 Stresses From Maximum Quantity of Waste, Cover, and Proposed Postclosure
11 Land Use
12 When the lined trench is full and the cover system is in place, the liner system experiences a static load
13 from the overlying waste, backfill, and cover materials. No significant increase in stresses on the liner
14 system is anticipated from postclosure land use. The maximum design load of material overlying the
15 liner system includes an allowance for the cover system (Chapter 11.0). Analyses include puncture
16  resistance of the geomembranes and decrease in transmissivity of geocomposite drainage layers.
17  Materials are specified based on the ability of the materials to perform adequately under postclosure
18  loading conditions.
19
20  Dynamic stresses on the liner system result primarily from ground accelerations during seismic events.
21  Both static and dynamic analyses are performed on the subgrade and liner components based on the
22 finished configuration of the empty trench. Under postclosure conditions, the waste, backfill, and cover
23 materials will tend to buttress the liner system, resulting in greater stability relative to the operational
24 phase.
25
26 4.5.3.3.4 Stresses Resulting From Settlement, Subsidence, or Uplift
27  The subgrade settlement produced by waste loading is essentially elastic because of the coarse-grained,
28  noncohesive, and drained nature of the soil. The subgrade rebounds during the excavation phase of
29  construction and settles as the trench is filled. The compacted admix liner consolidates under waste
30 loads. The total settlement is a combination of the subgrade elastic and the admix consolidation
31  settlements. These settlements are analyzed with standard methods during detailed design of each lined
32 trench. In general, differential settlements are expected to occur primarily across the lined trench
33 sideslopes as the thickness of waste decreases from maximum 10 zero. Because geosynthetic liner
34  components are highly elastic, the anticipated strains are not likely to produce any appreciable stresses in
35  the liner system.
36
37  The potential for subsidence-induced stress is believed to be negligible based on the following
38  information.
39
40 e The soils underlying the LLBG tend to be coarse-grained sands and gravels that are not subject to
41 piping effects that can transport soil resulting in subsidence.
42
43 « The groundwater level is deep, at least 39.7 meters below the base of the deepest lined trenches, and
44 does not affect bearing soils.
45
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DRAFT DOE/RL-88-20, Rev. 2

—
OO 00NNV R W

bt b b ek Pk ek
[= WV, I - SV S I

17
18
19
20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35

36
37
38
39
40
4]
42
43
a4
4s
46

47

06/2002

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

o 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 liquid 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 collection system. The closure cover design will consider
gas venting.

External pressures on the liner 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 liquids is not anticipated because of the deep
groundwater table and the highly permeable foundation soils.

4.5.3.4 Liner System Coverage [D-6¢(4)]

The liner 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. All surface water run-off from the truck
unloading areas drains into the primary leachate collection systems.

4.5.3.5 Liner System Exposure Prevention [D-6¢(5)]

No geosynthetic or admix components of the liner system are exposed to the atmosphere. The minimum
0.9-meter-thick operations layer covers the entire lined trench surface. This layer serves both as a
physical protective barrier and as thermal insulation, protecting the admix layer from desiccation and
frost damage. '

The operations layer is inspected weekly for erosion. Excessive erosion, such as gullying, is repaired by

replacing the eroded soil. Dust suppression agents could be used to prevent excessive wind erosion, The
dust suppression agents bind the surface of the operations layer and minimize wind entrainment of soil.

4.5.4 Liner System, Foundation [D-6d]

The following sections discuss the foundations beneath the liner systems.
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4.5.4.1 Foundation Description [D-6d(1)]

Surficial deposits within the LLBG generally consist either of Recent eolian sands or the coarse-grained
glaciofluvial flood sequence of the Hanford formation, which has an interstratified deposit of coarse
sand, gravelly sand, and/or sandy gravel. Where eolian sands are present, these sands are underlain by
the Hanford formation. Subsequent units underlying the Hanford formation are the early-Palouse soil,
the Plio-Pleistocene unit, the middle Ringold unit, and the Elephant Mountain Member of the Columbia
River Basalt Group (DOE/RL-91-28, Chapter 5.0).

The two geologic units pertinent to the LLBG lined trenches are summarized as follows.

e Recent eolian sand: The sand is light olive gray in color and has a density that is loose at the surface
but becomes compact with depth. The sand has a fine to medium grain size and includes little to
some nonplastic silt-sized fines. The deposit is homogeneous except for a distinguishable layer of
volcanic ash in some locations.

o Glaciofluvial flood deposit: This deposit has well graded mixtures of sands and gravels with trace to
little nonplastic silt-sized particles. The density of the deposit ranges from compact 1o very dense.
The gravel content can vary with depth, and the deposit predominantly can become gravel. This
coarse-grained deposit is part of the Cold Creek Bar, which was formed during the Pleistocene Epoch
by glacial outburst flooding,

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

4.5.4.2 Subsurface Exploration Data [D-6d(2)]

Geotechnical site investigations are used to support the detailed design of each lined trench. The
investigations consist of a review of historical data, including well logs (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 lined trench site
and from potential borrow source locations. 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:

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

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

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

s Moisture-density relationships (ASTM D698 or D1557)--{or preparing compaction specifications

e Triaxial strength (ASTM D4767)--for input to engineering analyses.
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1
2 Laboratory testing is performed according to the most recent versions of ASTM procedures or other
3 recognized standards. Additional tests are performed as needed.
4
5  Chemical analyses also are performed to screen for organic materials (both volatile and semivolatile) and
6  hazardous metals. This is done to prevent incorporating contaminated material into the trench liner.
7  Standard EPA methods are used for this screening.
8
9 4.54.4 Engineering Analyses [D-6d(4)]
10 The subgrade is required to support the liner system and overlying materials (waste, fill, and cover)
11 without excessive settlement, compression, or uplift that could damage the lmer system, This section
12 describes the design approach used to satisfy these criteria.
13
14 4.5.4.4.1 Settlement Potential [D-6d(4)(a)]
15  The subgrade settlement produced by waste loading is essentially elastic because of the coarse-grained,
16  noncohesive, and drained nature of the soil. The subgrade rebounds during the excavation phase of
17  construction and settles as the trench is filled. An elastic settlement analysis using standard methods is
18  performed to determine the magnitude of the total and differential settlement.
19
20 4.5.4.4.2 Bearing Capacity [D-6d(4)(b)]
21 The bearing capacity of the subgrade soil needs 1o support structures such as leachate collection tanks.
22  The construction specifications typically require that the upper portion of the subgrade soil and all
23 structural fill be moisture conditioned and compacted to at least 95 percent of the maximum modified
24 Proctor dry density (ASTM D1557). Maximum allowable bearing capacities for foundations are
25  established using standard geotechnical methods. Bearing capacities for the types of soils expected in the
26  LLBG are typically greater than the maximum expected loads from the support structures.
27
28 4.5.4.4.3 Stability of Lined Trench Slopes [D-6d(4)(c)]
29  The lined trenches are constructed in eolian sand and the underlying coarse-grained Hanford formation.
30  In granular, cohesionless, and drained soils such as these, the stability of the slope is related primarily to
31 the maximum slope angle. Therefore. an infinite slope or other suitable analvsis method is used to
32  determine both static and dynamic sideslope stability. A more detailed discussion on lined trench slope
33 stability is provided in Appendix 4B.
34
35 4.54.4.4 Potential for Excess Hydrostatic or Gas Pressures |D-6d(4)(d)]
36  Because the seasonal high-water level is at least 39 meters below the base of the deepest lined trench, no
37  external hydrostatic pressure is expected from this source. Because of the coarse-grained nature of the
38  foundation soils, any infiltration of surface water around the perimeter of the lined trench is expected to
39  travel primarily downward. Therefore, infiltration should not cause substantial pressure on the exterior
40  of the liner system. Internal hydrostatic pressure from leachate is negligible because the leachate is
41  removed from the lined trench to limit head on the liner.
42
43  Gas pressure exerted externally on the liner system is expected to be negligible, because no
44  gas-generating material (i.e., organic material) is expected in the foundation soils. If any gas were
45  generated below the liner system, little pressure buildup would occur because of the unsaturated
46  coarse-grained nature of the foundation soils, which would vent the gas to the atmosphere. Internal gas
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pressure buildup is not anticipated, because the leachate collection system is vented to the atmosphere
and dissipates any gas.

4.54.4.5 Seismic Conditions

Potential hazards from seismic events include faulting, slope failure, and liquefaction. Disruption of the
lined trench by faulting is not considered a significant risk because (1) no major faults have been
identified in the LLBG (DOE/RW-0164) and (2) only one central fault at Gable Mountain on the
Hanford Site shows evidence of movement within the last 13,000 years (WHC-SD-ER-TI-0003). The
potential for slope failure is considered low, because granular materials typically have high strengths
relative to the maximum sideslope angles expected for the lined trenches. Liquefaction occurs in loose,
poorly graded granular materials that are subjected to shaking from seismic events. Saturated soils are
most susceptible because of high dynamic pore pressures that temporarily lower the effective stress.
During this process, the soil particles are rearranged into a more dense configuration, with a resulting
decrease in volume. The foundation materials at the LLBG are not considered susceptible to liquefaction
because the materials are well graded, unsaturated, and relatively dense.

4.5.4.4.6 Subsidence Potential

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

» 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 lined trenches, and does not
affect bearing soils.

e Soil and rock types below the LLBG are not soluble.

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

e Soils are well graded and relatively dense.

4.5.44.7 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 liner 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 leachate migration
(Figure 4-1). The synthetic liners consist of high-density polyethylene material, which makes the liners
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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 lined trench.

4.5.5.2 Synthetic Liner Compatibility Data [D-6e(1)(a)]

During detailed design of a lined 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 liner that will be compatible with the expected leachate.

During landfill 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 liner
material is established by laboratory testing. Such tests follow the procedures of EPA Method 9090A or
other appropriate methods. Test results are evaluated using statistical methods and industry-accepted
criteria for liner/leachate compatibility.

A waste constituent not listed 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-6¢e(1)(b)]

As discussed in Section 4.5.3.3, the liner sysicm experiences loads from several sources, During the
detailed design process for each lined trench, the strength of liner system materials is evaluated against
these loads. If an analysis shows an inadequate factor of safety, a stronger material is specified or the
design is modified. These strength analyses are included as part of the design document package
(Appendices 4A and 4B).

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

Seaming requirements for the geotextiles, geonet, and geocomposite drainage materials are not as critical.
These materials are overlapped sufficiently to provide complete areal coverage, and relatively light seams
are used to hold the panels in position during construction. After the lining system has been completed,
seam strength requirements for these materials are negligible.

4.5.5.4 Synthetic Liner Bedding {D-6e(1)(¢)]

The synthetic liner system is in contact with the compacted admix, drainage gravel, and operations
layers.

The secondary flexible membrane liner is in direct contact with the compacted admix layer. This type of
fine-grained material typically is used for clay liners overlain by flexible membrane liners. No problems
related to the mechanical integrity of the flexible membrane liner are expected in this application.

020617.0828 4-16



DRAFT DOE/RL-88-20, Rev. 2

Ww B W RN -

o0 ~) A

9
10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48

06/2002

With respect to the drainage gravel and operations layers, the geomembranes are protected by overlying
geotextile/geonet or geocomposite layers. These geotextiles are designed to provide adequate protection
during construction and operation to withstand the loads discussed in Section 4.5.3.3.

4.5.5.5 Soil Liners [D-6¢(2)]

The LLBG mixed waste lined trenches are lined with a minimum (0.9-meter thick) layer of compacted
soil/bentonite mixture (admix) under the secondary flexible membrane liner. This layer has an in-place
permeability of less than 1 x 107 centimeter per second. The soil component of the admix is silty fine
colian sand or similar material from areas near the LLBG. Approximately 12 percent bentonite by dry
weight added to the fine soil to achieve sufficiently low 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 liner 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 lined 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 Soil Liner Compatibility Data [D-6¢e(2)(b)]

As discussed in Section 4.5.5.2, expected leachate composition is determined as part of detailed trench
design (Appendix 4A). The results of previous chemical compatibility testing and studies are evaluated
against leachate composition to determine the effect of leachate on soil liner composition or
permeability. If potential problems are indicated, the need for leachate specific compatibility tests is
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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 materials. If
necessary, the composition of the soil liner admix is modified until satisfactory performance is achieved.

4.5.5.5.3 Seil Liner Thickness [D-6e(2)(c)]

Calculations have been performed to evaluate the effectiveness of the soil liner as a barrier to leachate.
The following assumptions were used in the analysis.

e The soil liner is 0.9-meter thick and has a permeability of 1 x 10”7 centimeter per second.

o The average annual precipitation entering the lined trench is the difference between the total
precipitation and the moisture lost by evapotranspiration. These values were derived from HELP
modeling (WHC-MR-0376; EPA 1989) and are considered conservative because no run-off is
allowed and no vegetation is assumed (i.e., bare ground conditions). On this basis, the net infiltration
to the lined trench is 4.11 centimeters per year.

e The net infiltration acts immediately on the soil liner. This is a very conservative assumption, as
travel time through and storage within the cover soil and waste are ignored.

e There is no flexible membrane liner (this is a very conservative assumption).

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

¢ The lined trench is exposed to infiltration for 10 years before a cover is constructed.
s Darcian flow occurs within the soil liner. Diffusion and adsorption mechanisms are not considered.

The analysis shows that leachate penetrates about 7.62 centimeters into the soil liner over the 10 year
period. This is less than 10 percent of the total thickness of the secondary liner and suggests that the
liner has a significant margin of excess performance, particularly given the conservative assumptions,
noted previously. Supporting calculations are presented in Appendix 4G.

4.5.5.5.4 Soil Liner Strength [D-6¢(2)(d)]

The expected loads on the liner system are discussed in Section 4.5.3.3. Significant stresses in the soi!
liner that must be considered are (1) internal stresses from the weight of the liner system, (2) stresses on
the interface with the overlying materials, and (3) stresses during construction.

Internal stresses are present on the sideslopes from the weight of the operations layer and soil liner itself.
Using material properties determined from laboratory testing, the stability of the soil liner is evaluated
under both static and dynamic loading conditions. Standard methods of slope stability analysis are 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 matenials. Strength parameters developed from laboratory testing and standard analytical
methods are used to determine bearing capacity.
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If any of these analyses indicate unacceptable performance, the soil liner or geosynthetic design is
changed 1o increase factors of safety to acceptable levels.

4.5.5.5.5 Engineering Report [D-6e(2)(¢)]

An engineering report is prepared for cach lined trench as part of the definitive design document package
{Appendix 4B). The report describes the design of the liner 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 System [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, flmids falling on or moving through
the waste. The primary leachate collection and removal system provides the preferential path along
which the leachate flows into the primary sump. The secondary leachate collection and removal system
(also called the leak detection system) is located between the primary and secondary geomembranes.
The secondary leachate collection and removal system provides the preferential path along which any
fluids leaking through the primary liner system flow to the secondary sump.

The collected leachate is pumped to a leachate collection tank, screened and/or sampled, and transferred
1o tanker trucks using methods and equipment developed to avoid accidental spills. The tanker truck is
parked on an epoxy coated tanker loadout 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-61(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 liner 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 liner 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.

Both leachate 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 liner 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 liquid 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.

The design of the primary and secondary leachate collection systems is described in Section 4.5.3.1.
System geometry is completed and material specifications are developed during the detailed design
process. The leachate collection and removal system design complies with RCRA Subtitle C
requirements and guidance.
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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 transducers and/or floats are used to monitor leachate level in the sumps and provide
appropriate signals to the pump control system. All pumps, transducers, and/or floats are removable for
maintenance, and related activities.

4.5.6.1.1 Primary System

The base of the primary leachate collection and removal system is defined by the primary geomembrane.
On the floor of the lined trench, the primary geomembrane is overlain by geonet, geocomposite, and/or
granular drainage layers. A granular drainage layer is used and pipes are located at regular intervals to
increase flow capacity. Geotextile layers at the top of the leachate collection and removal system prevent
migration of fine soil particles into the gravel or geonet, thus prevent clogging. On the sideslopes, a
geocomposite layer is used over the geomembrane. The geocomposite includes bonded geotextiles on
both sides that increase the interface shear strength, and allow this material to be used on the sideslopes.
Because of construction difficulties, no drainage gravel is placed on the sideslopes.

The primary leachate collection and removal system is covered by the operations layer. The layer s a
minimum 0.9-meter thick, and provides protection for the underlying liner and drainage materials. The
operations layer covers both the trench floor and the sideslopes.

The primary leachate collection and removal system is designed to accommodate the 25-year, 24-hour
storm, as required by RCRA regulations. However, the EPA recognizes the need to temporarily store
leachate from such rare events (EPA 1985). Should a greater than 25-year, 24-hour storm event occur,
the primary leachate collection and removal system sump is designed to temporarily store leachate at a
depth greater than 30.5 centimeters, as opposed to the alternative of constructing an excessively large
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 stainless steel or other corrosion resistant material.

4.5.6.1.2 Secondary System

The base of the secondary leachate collection and removal system is formed by the secondary
geomembrane. The secondary leachate collection and removal system is similar to the primary leachate
collection and removal system except that pipes are not included. The pipes are not needed because high
flow capacity is not required for the low leachate volumes.

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

4.5.6.1.3 Response Action Plan
In compliance with regulatory requirements, a response action plan is prepared for each lined trench. As

part of this plan, the 'action leakage rate' is developed (Appendix 4C). In accordance with EPA guidance
the action leakage rate is calculated as "the maximum design flow rate that the leak detection system can
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remove without the fluid head on the bottom liner exceeding 30.5 centimeters" (EPA 1992). If the action
leakage rate is exceeded, the DOE-RL does the following:

o Notifies the appropriate regulatory authority in writing of the exceedence within 7 days of the
determination

e Submits a preliminary written assessment to the appropriate regulatory authority within 14 days of
the determination, on the amount of liquids, likely sources of liquids, possible location, size, and
cause of any leaks, and short-term actions taken and planned

e Determines to the extent practicable the location, size, and cause of any leak

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

¢ Determines any other short-term and/or long-term actions to be taken to mitigate or stop any leaks

e  Within 30 days after the notification that the action leakage rate has been exceeded, submits to the
appropriate regulatory authority the results of the analyses specified in the following paragraphs, the
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 leachate will be analyzed for chemical compounds. 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 life 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.

If the source location cannot be identified, large-scale removal of the waste and operations layer to find
and repair the leaking area of the liner would be one option for remediation. However, this procedure
risks damaging the liner. In addition, waste would have to be handled, stored, and replaced in the trench.
Backfill would need to be removed from around any waste packages to accomplish this. If the waste
packages are damaged during this process, the risk of accidemal release might be high. For these
reasons, large-scale removal of waste and liner system materials is not a desirable option and will not be
implemented except as a last resort.

The preferred alternative depends on factors such as the amount of waste already in the trench, the rate of
waste receipt, the chemistry of the leachate (i.e., is it clean?), the availability of other disposal units, and
similar considerations. Therefore, no single approach can be selected at this time. If necessary, an
interim solution could be implemented while the evaluation and permanent remediation is performed.
Examples of potential approaches include the following.

o The surface of the waste could be graded to direct run-off into a shallow pond. The surface would be
covered with the low-hydraulic conductivity layer (geomembrane). Precipitation would be pumped
or evaporated from the pond and would not infiltrate the waste already in the lined trench. Waste
would be placed only during periods of dry weather, and stored at other onsite TSD units at other
times. This type of approach also could be used to reduce leakage immediately after the action
leakage rate is exceeded, while other remediation options are evaluated.
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1
2 e Partial construction of the final closure cover could begin earlier than planned. This would reduce
3 infiltration into the lined trench, and possibly reduce the leakage rate if the cover is constructed over
4 the failed area.
5
6 e A layer of low-permeability soil couid be placed over the existing waste, perhaps in conjunction with
7 a geomembrane, to create a second ‘primary’ liner higher in the lined trench. This new liner would
8 intercept precipitation and allow its removal.
9
10 e A rigid-frame or air-supported structure could be constructed over the trench to ensure that no
11 infiltration occurs. Although costly, this approach could be less expensive than constructing a new
12 trench.
13
14 In general, the selected remediation efforts will be progressive. Those remediation methods that are
15  judged to be the least difficult and the most cost effective will be used first. If these efforts are not
16  effective, more difficult or expensive options would be used.
17
18 4.5.6.2 Equivalent Capacity [D-61(2)]
19  The geocomposite drainage layers used are commercially available that have equivalent flow capacity to
20  a 30.5-centimeters layer of granular drainage material with a permeability of 1 x 102 centimeter per
21 second. The construction quality assurance report (Appendix 4A) contains material specifications
22  developed during detailed design and considers loads imposed by waste and cover materials.
23
24  4.5.6.3 Grading and Drainage [D-61(3)]
25  In accordance with EPA guidance, all areas of the lined trench floor (except possibly sump bottoms) are
26  graded at a slope of at least 1 percent to facilitate drainage and avoid ponding on the liners. In practice,
27  floor slopes are designed with minimum slopes of 1.5 percent to accommodate slight variations
28  associated with construction techniques. Grading tolerances are established so that the actual slope is at
29  least 1 percent at all locations. For specific details of piping systems, sumps, pumps, etc., used to collect,
30  hold, and transport leachate, refer to Appendices 4A and 4B.
31
32  4.5.6.4 Maximum Leachate Head |D-61(4)]
33  The maximum head on the primary liner is less than 30.5 centimeters, except for rare storm events as
34  discussed in Section 4.5.6.1. The sump is sized and designed to provide adequate surge storage to
35  prevent leachate build up on the primary liner.
36
37 4.5.6.5 System Compatibility {D-61(5)]
38  The primary and secondary leachate collection and removal systems are composed of inert geologic
39  materials (sand and gravel), high-density polyethylene, and other geosynthetic materials such as
40  polypropylene. As described in Section 4.5.5.2, the geosynthetics are evaluated for compatibility with
41  the expected leachate. To ensure that the geosynthetics used in the lined trenches are chemically similar
42 to those evaluated, manufacturers are required to submit quality control certificates and other
43 manufacturing information and conformance tests performed on all materials. The results of these tests
44  are presented in Appendix 4A.
45
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Before a waste constituent is allowed in the lined 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.

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.

4.5.6.6.1 Stability of Drainage Layers [D-6(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 interfaces between geosynthetic components, textured geomembranes and
thermally bonded geocomposites can be used.

Bearing capacity of the drainage and sump gravels is expected to be adequate, based on typical strength
values for granular materials. Standard bearing capacity analyses are performed during detailed design to
verify this assumption,

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

4.5.6.6.2  Strength of Piping [D-6f(6)(b))

The drain pipes in the primary drainage and sump gravel and sideslope riser pipes are high-density
polyethylene pipe, or equal. During detailed design, the required wall thickness of the pipe is determined
according to the manufacturer's recommendations and standard analytical methods used by the piping
industry. In these analyses, the ultimate load (derived from the estimated weight of the waste cover) is
used, the allowable deflections are limited to 5 percent, and conservative values for soil modulus and
lateral confinement are assumed. The calculations evaluating the pipe loads, required thickness, and
strengths are presented in the definitive design report for each lined trench (Appendix 4B).

4.5.6.7 Prevention of Clogging [D-61(7)]

The geotextiles that separate the drainage layers from adjacent soil layers are selected based on the
ability of the geotextiles to retain the soil and prevent the soil from entering the leachate collection and
removal system. Standard methods are used to determine the allowable range of opening sizes in the
textiles. In addition, the amount of fine material in the drainage and sump gravels is limited by
specification to less than a few percent, and is not expected to cause clogging problems. Because the
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waste disposed in the lined trench is required to satisfy LDR (40 CFR 268), the amount of organic
material is minimal, and consequently biologic clogging is not a problem.

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 10”7 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.
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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 25.4-centimeter-thick loose lifts and
compacted so that the compacted lift thickness is 15.24 centimeters or less, except that the first lift 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 liner. An admix layer is used in the primary
liner system, the additional thickness prevents damage to underlying layers. Each new lift of admix is
kneaded into the previously placed lift. 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 before placing admix in the lined trench.

4.5.7.2.3  Synthetic Liners [D-6g(2)(c)]

To protect the overlying geomembranes, the admix surface is smooth and free of rocks, stones, sticks,
roots, sharp objects, and debris of any kind. In all cases, the high-density polyethylene liners are
deployed with the length of the roll parallel to the slope; no horizontal seams are allowed on slopes.
Adjacent panels are overlapped 7.6 to 15.2 centimeters and thermally seamed using fusion or extrusion
methods. Seams are inspected continuously using a vacuum box and air pressure tests. Destructive seam
tests (peel and adhesion) are performed on samples taken at regular intervals. The geomembranes are
protected by placing the overlying geosynthetic layers when practicable.

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

Drainage and sump gravel are placed and spread carefully over the underlying geosynthetics using
suitable equipment to prevent damage. Hauling and placing equipment operate on a minimum thickness
of soil above any geosynthetic layer to avoid damage. Geosynthetic layers in the leachate collection and
removal system are deployed, overlapped, and joined (e.g., tying for geonets, sewing for geotextiles)
according to standard industry practice and the manufacturers' recommendations. Drainage and riser
pipes are installed in the trenches. Pipes carefully are bedded and the trenches backfilled to provide
adequate lateral support. Pumps and other mechanical components are installed according to
manufacturers' recommendations. Appendix 4A contains the construction specifications for placement of
all components of leachate collection and removal systems.

4.5.7.3 Construction Quality Control Program [D-6g(3)]

A construction quality assurance plan is prepared for use during lined trench construction and establishes
in detail the following:

¢ The duties, responsibilities, and authority of all individuals and organizations involved in the work,
including the engineer, contractors, and third-party construction quality assurance personnel

e Required qualifications and certifications for various technical personnel

e Inspection and sampling activities, both during manufacturing and construction, including sampling
frequency and procedures
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o Description of test methods, either directly or by reference to standard test methods such as ASTM,
etc.

o Documentation requirements, including standard forms and inspection data sheets.

N BN -

4.5.7.4 Maintenance Procedures for Leachate Collection and Removal Systems [D-6g(4)]

7  The accessible components of the leachate collection and removal systems are maintained according to
8  preventive maintenance methods. These methods require periodic testing to prove that the equipment,
9  controls, and instrumentation are functional and are properly calibrated. Testing intervals are derived
10 from applicable regulations and manufacturer's recommendations. Instruments are calibrated annually or
11 at intervals suggested by the manufacturer, When applicable, the preventive maintenance methods
12 include calibration instructions. Instruments that require annua) calibration are as follows:
13
14 o Primary sump level indicator
15 e Secondary sump level indicator.
16
17 Trenches 31 and 34 are equipped with leachate transport tanker loading areas. These tanker loading
18  areas are approximately 6.4 meters wide by 19.5 meters long. Future tanker unloading areas could vary
19  in size, as waste management needs dictate. The tanker loading areas are designed to collect any leachate
20  that might spill during the loading operation. These loading areas contain curbs, sloping floors, and
21 sump areas to channel any spilled liquid to an accumulation area where the liquid is collected and sent to
22 anappropriate treatment and storage unit.
23
24  4.5.7.5 Liner Repairs During Operations [D-6g(5)]

25  Because of the 0.9-meter-thick operations layer, damage to the liner system is not expected. If damage
26  does occur, the operations layer could be removed laterally as far as required. Underlying geosynthetic
27  and gravel layers will be removed until an undamaged layer is encountered. The damaged layers will be
28  repaired and replaced from the lowest layer upwards using similar procedures to those employed during
29  construction. Most repairs to the geomembranes will be performed using a patch, which will be placed,
30  welded, and tested by construction quality assurance personnel. Details of liner construction and

31 inspection procedures in Appendix 4A.

32

33

34  4.58 Run-On and Run-Off Control Systems [D-6h]

35  Because of the sandy soils, small drainage area, and arid climate at the LLBG, storm water run-on and
36  run-off are not expected to require major engineered structures. Interceptor and drainage ditches are
37  adequate for run-on and run-off control. The 25-year, 24-hour precipitation event is the design storm
38 used to size the lined trench systems. Beyond this, surface water evaluation is highly site-specific, and
39  appropriate analyses are performed as part of detailed design for each lined trench.

40

41  4.5.8.1 Run-On Control System [D-6h(1)]

42 Run-on is controlled by drainage ditches or berms around the perimeter of the lined trench. Any

43 overland flow approaching the trench is intercepted by the ditches or berms and conveyed to existing
44  drainage systems or suitable discharge points. All the drainage ditches or berms are designed to handle
45  the peak 25-year flow from the potential drainage area. By using low channel slopes, design flow

46  velocities in the ditches are maintained below established limits for sand channels. Erosion protection
47  (such as riprap) is not required because of the very low velocities.
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The drainage for trenches 31 and 34 are designed and constructed such that the paved truck unloading
area drains into the trenches and all other areas beyond the crest of the trenches drain outward, away
from the trenches. The pavement in the truck staging area drains away from the trenches. Between the
trench crest and the perimeter road, the area was graded to provide drainage toward the perimeter road.
The perimeter road is sloped outward, at a grade of approximately 1 percent, to provide drainage away
from the trenches. On the outside of the perimeter road, on the north and west sides of the trenches,
drainage ditches were excavated to provide drainage away from the trenches,

4.5.8.1.1 Design and Performance [D-6h(1)(a)]

Design and performance details are determined for each lined trench as part of the detailed design
process (Appendix 4B).

4.5.8.1.2 Calculation of Peak Flow [D-6h(1)(b)}

Computation of design discharge for the drainage ditches or berms is performed using standard analytical
methods, such as the Rational Method or the computer program HEC-1 (USACE 1981). The 25-year,
24-hour precipitation depth is 4.0 centimeters, based on precipitation data recorded from 1947 to 1969
(PNL-4622). The tributary area for each section of ditch or berm depends on local topography.

458.2 Run-Off Control System [D-6h(2)(a and b) and (3)]

There is no run-off from the lined trenches because the trenches are constructed below grade. Any
precipitation falling on the trenches is removed by either evapotranspiration or the leachate collection
and removal systems. Therefore, a run-off control system is not needed.

4.5.8.3 Construction {[D-6h(4)]

The drainage ditches or berms around the lined trenches are constructed with conventional earthmoving
equipment such as graders and small dozers.

4.5.8.4 Maintenance [D-6h(5)]

The drainage ditches or berms require periodic maintenance 1o ensure proper performance. The most
frequent maintenance activity, beyond periodic inspection, is cleaning the ditches or berms to remove
obstructions caused by windblown soil and vegetation, (e.g., tumbleweeds). After rare storm events,
regrading of the ditch bottom or repair of the berm might be required to repair erosion damage. This is
expected to occur infrequently, however inspections will be conducted within seven days after significant
storm events or at least annually.

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.
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1 4.5.10 Liquids in Landfills [D-6j]

Free liquids, as described in the waste analysis plan (Chapter 3.0, Appendix 3A) are not accepted at the
LLBG.

4.5.11 Containerized Waste [D-6k]

7  Containerized waste received in the LLBG lined trenches is limited to a maximum of 10 percent void

8  space. Several inert materials (diatomaceous earth, sand, lava rock) are used as acceptable void space

9  fillers for waste that does not fill the container. Compliance with the void space restrictions is provided
10 by the representative sampling performed (Chapter 3.0), and the assessments performed (Chapter 3.0,
11 Appendix 3A).
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5.0 GROUNDWATER MONITORING FOR LAND BASED UNITS [D-10]

The Low-Level Burial Grounds (LLBG) make up five waste management areas. Two of these areas are
in the 200 East Area (Figure 5-1) and three areas are in the 200 West Area (Figure 5-2). These burial
grounds are subject to regulation under RCRA because of the presence of mixed waste. The hazardous
component of this waste is regulated under RCRA.

" The groundwater monitoring program for the LLBG was initiated in 1986. At that time, the groundwater

monitoring plan for the burial grounds (WHC-SD-EN-AP-015) was based on the interim status
monitoring requirements in 40 CFR 265 Subpart F and WAC 173-303-400.

When the final status permit is implemented, the LLBG will be subject to RCRA final status requirements
for groundwater monitoring (WAC 173-303-645). This chapter describes the final status groundwater
monitoring program for the LLBG, which is designed to detect releases of dangerous waste contaminants
from the burial grounds to the uppermost aquifer during the operational period (pre-closure).

The main objectives of this monitoring plan are to propose the following:

e  Monitoring well networks
¢ Monitoring constituents for groundwater
» Statistical methods to be used in determining groundwater impacts.

Until this permit is implemented, monitoring w1]l continue according to interim status requirements
(WHC-SD-EN-AP-015).

The groundwater monitoring program described in this chapter was developed using the following
assumptions.

e Breakthrough of contaminants to groundwater could occur within a 35-year period under worst-case
conditions (refer to conceptual model, Section 5.3.3).

e The site boundaries encompass the entire waste management areas. Therefore, point of compliance
wells to detect releases of contaminants are located in the downgradlent portions of each waste
management area.

e The potential for the development of a vadose characterization/monitoring system will be addressed
under the authority of DOE Order 435.1, Radioactive Waste Management and is beyond the scope of
the RCRA groundwater monitoring program.

As groundwater mounds due to past wastewater discharges continue to dissipate, water levels are
dropping and changes in the direction of groundwater flow are occurring. Monitoring networks were
designed for the currently-estimated directions of groundwater flow. The program is designed for current
knowledge of locations and types of waste present.

This plan addresses groundwater monitoring requirements for the dangerous waste components in the
LLBG, i.e., those components regulated under RCRA. Performance monitoring specifically for
radionuclides is governed by U.S. DOE Order 435.1 and is described in the Performance Assessment
Monitoring Plan for the Hanford Site Low-Level Burial Grounds (DOE/RL-2000-72).

Source, special nuclear, and byproduct materials as defined by the Atomic Energy Act of 1954 are
excluded from the RCRA definition of solid waste. Such materials on the Hanford Site are subject to
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management under the sole authority of the DOE, even when commingled with a hazardous component
that is subject to regulation under the Washington Hazardous Waste Management Act. Accordingly, any
procedures, methods, data, or information provided to Ecology in Hanford Facility Dangerous Waste
Permit Applications that relate solely to the radioactive component of mixed waste are for information
purposes only and are outside the scope of Ecology's regulatory authority and the Hanford Facility RCRA
Permit (Ecology 2001).

5.1 EXEMPTION FROM GROUNDWATER PROTECTION REQUIREMENT [D-10a)

An exemption is not requested.

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

During the period of RCRA interim status groundwater monitoring, upgradient and downgradient wells
were sampled semiannually for contamination indicator parameters (pH, specific conductance, total
organic carbon, and total organic-halides) as specified in 40 CFR 265.92. Indicator parameter data from
downgradient wells were compared to background levels (critical mean values or limits of quantitation)
established from upgradient wells.

Based on results from over 13 years of RCRA interim status monitoring, it appears that the LLBG have
not contaminated groundwater with dangerous waste constituents. Contamination that does exist is
attributed to upgradient sources. Data are stored in the Hanford Environmental Information System
(HEIS) database. Indicator parameters are plotted on graphs in Appendix SB. Results for each waste
management area are discussed in the following sections.

5.2.1 Low-Level Waste Management Area 1

The interim status monitoring network for Low-Level Waste Management Area 1 is illustrated in
Figure 5-3. Specific conductance in well 299-E28-26, considered downgradient, exceeded the
upgradient-downgradient comparison value in 1990, triggering assessment monitoring. However,
assessment monitoring concluded that the elevated specific conductance was caused by nitrate and other
constituents from upgradient facilities. At the start of RCRA monitoring at Low-Level Waste
Management Area 1. the estimated direction of groundwater flow was east to west. Subsequent study
indicated that the flow direction was to the northwest. This led to re-evaluating the
upgradient-downgradient status of the wells in the monitoring network and revised statistics were
calculated. Using the new comparison values, this waste management area returned to detection
monitoring in 1994 (WHC-SD-EN-EV-025).

5.2.2 Low-Level Waste Management Area 2

Figure 5-4 illustrates the interim status monitoring network for Low-Level Waste Management Area 2.
RCRA monitoring has not shown any contamination related to waste disposal at the burial grounds. No
downgradient exceedances have been confirmed. Upgradient well 299-E34-7 has had significant
increases in specific conductance in recent years and is now well over the comparison value. This
increase is related primarily to an increase in sulfate. Total organic carbon also has been increasing in
this well. Analysis for oi] and grease (April 2001) reported 1.7 mg/L. This might indicate the constituent
class for elevated total organic carbon. Volatile and semivolatile organic analyses were negative for
samples taken from this well. Total organic halides also have shown an increase in this well. The source
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has not been determined for any of these constituents, but because the constituents are detected in an
upgradient well, it is unlikely to be the LLBG.

5.2.3 Low-Level Waste Management Area 3

The interim status monitoring network for Low-Level Waste Management Area 3 is illustrated in

Figure 5-5. In 1989, total organic halides in downgradient well 299-W7-4 exceeded the comparison value
and a groundwater assessment program (WHC-SD-EN-AP-021) was initiated. Well 299-W7-4 was
installed initially as an upgradient monitoring well but changes in the burial ground boundary caused this
well to be downgradient of portions of the burial ground. Three additional upgradient monitoring wells
(299-W10-19, 299-W10-20, and 299-W10-21) were installed in 1992 and 1993. Analytical results from
these wells indicated that the elevated total organic halides came from an upgradient source. An
assessment report was prepared (WHC-SD-EN-DP-086) and detection level monitoring resumed.

5.2.4 Low-Level Waste Management Area 4

The interim status monitoring network for Low-Level Waste Management Area 4 is illustrated in
Figure 5-6. RCRA monitoring has shown no evidence of groundwater contamination from the burial
grounds. Total organic halides in downgradient well 299-W15-16 has exceeded the
upgradient/downgradient comparison value since January 1999, but the source of contamination is
believed to be the regional carbon tetrachloride plume, not the burial grounds. Well 299-W15-16 was
upgradient of the waste management area in the past.

5.2.5 Low-Level Waste Management Area 5

RCRA groundwater monitoring was conducted from 1988 through 1996. Monitoring was terminated at
that time because no waste has been placed in this area.

5.3 AQUIFER IDENTIFICATION [D-10c¢]

The following sections discuss geology and hydrology for the 200 East and 200 West Areas, including
site-specific information for the Low-Level Waste Management Areas. This information, combined with
knowledge of waste constituents and contaminant mobility, forms a conceptual mode! for each of the
Low-Level Waste Management Areas. This section identifies the uppermost aquifer beneath the LLBG
as required under WAC 173-303-806(4)(a)(xx)(B).

The Hanford Site lies within the Pasco Basin of the Columbia Plateau. The bedrock in this region is
characterized by a thick sequence of flood basalts of the Columbia River Basalt Group. The basalt has
been folded and faulted, forming broad structural and topographic basins separated by asymmetric
anticlines. The basalt is overlain by sediment that accumulated in the basins. The suprabasalt sediment
consists primarily of (1) fluvial-lacustrine clay, sand, silt, and gravel of the Neocene-age Ringold
Formation; (2) the Plio-Pleistocene unit made up of alluvial, eolian, and paleosol deposits that might be
cemented; and (3) Pleistocene cataclysmic flood deposits of the Hanford formation, composed of
unconsolidated gravel, sand, and silt. A thin layer of eolian and alluvial Holocene deposits of silt, sand,
and gravel cover much of the Hanford Site. Figure 5-7 presents the generalized stratigraphy of the
Hanford Site. '

The hydrology of the Hanford Site can be divided into two major aquifer systems: the basalt-confined
and the Hanford/Ringold. The basalt-confined aquifer system consists of a series of rubbly basalt flow
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tops and, where present, sedimentary interbeds, separated by low-permeability basalt flow interiors. The
Hanford/Ringold aquifer system includes the uppermost aquifer beneath the Hanford Site. The aquifer
generally is unconfined, but there are some confined or semiconfined units within the Ringold Formation.
There are also local zones of perched water in the Ringold Formation, the Plio-Pleistocene unit, and the
Hanford formation.

5.3.1 Hydrogeology of the 200 East Area

The primary references for the geologic interpretation are WHC-SD-EN-T1-290 and PNNL-12261. The
information in those reports is based on the data collected during the long history of drilling that has taken
place in and around the 200 Areas (WHC-SD-EN-DP-044; SD-BWI1-DP-039; PNL-6820;
WHC-MR-0205; WHC-MR-0204; RHO-ST-23, WHC-SD-EN-DP-049, WHC-SD-EN-DP-086).

The suprabasalt sediment in the 200 East Area consists of the Hanford and Ringold Formations, Ringold
Formation sediment generally is not present beneath the northern half of this area. The Elephant
Mountain Member of the Saddle Mountains Basalt is the uppermost basalt unit beneath the 200 East
Area.

The water table beneath most of the 200 East Area is in the Hanford formation. The base of the
unconfined aquifer is the lower mud unit of the Ringold Formation, where present, or the uppermost
basalt unit. In some locations, basalt is present above the water table and there is no Hanford/Ringold
aquifer. The Hanford/Ringold aquifer system in the 200 East Area consists of at least two distinct
aquifers (PNNL-12261): (1) an unconfined aquifer in gravels of the Hanford formation and Ringold
unit 5, and (2) a confined aquifer in Ringold unit 9, below the Ringold lower mud.

Testing at the time of borehole installation for the LLBG was used to determine the hydraulic
conductivity values. Most of the tests were constant-discharge pumping tests up to 8 hours in duration,
followed by recovery tests. None of the tests in the 200 East Areas created sufficient drawdown to be
observed in nearby observation wells. In many cases, testing was inconclusive because there was
insufficient drawdown in the pumping well to evaluate the results. Hydraulic conductivity estimates for
the other tests ranged from 430 to 2,040 meters per day (PNL-6820).

Groundwater flow 1n the 200 East Area is influenced by the past disposal of large quantities of liquid
waste to the 216-B-3 Pond System (also called B Pond) to the east. A large groundwater mound that
developed under B Pond essentially reversed the pre-Hanford (west to east) flow direction in the northern
portion of the 200 East Area. B Pond stopped receiving effluent in 1997, and the groundwater mound in
the unconfined aquifer has dissipated in recent years. Currently, the water table is flat in the 200 East
Area and flow directions are difficult to determine and also are believed to be changing.

In the northern 200 East Area and farther north near Gable Mountain, geologists have mapped areas
where the uppermost confining unit of basalt is not present (RHO-RE-ST-12P). The absence of this layer
creates a potential pathway for contaminants to move from the unconfined aquifer into the basalt-confined
aquifer. However, the hydraulic gradient in this region currently is upward, so groundwater movement
would be from the basalt-confined aquifer into the unconfined aquifer (Section 2.14.1 of PNNL-13788).

5.3.1.1 Hydrogeology of Low-Level Waste Management Area 1
The suprabasalt sediment in this area consists entirely of the Hanford formation, which varies in thickness
from 70 to 100 meters. The Hanford formation consists of sand or gravelly sand with layers of sandy

gravel and silty sand. Ringold Formation deposits are not present beneath this waste management area,
though boreholes adjacent to the BX-BY tank farms, east of Low-Level Waste Management Area 1,
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encountered a thin sequence of Ringold-like deposits. Data from the boreholes that reach the top of the
basalt beneath the burial ground indicate the basalt dips to the west and south.

The water table is 71 to 87 meters below the ground surface beneath Low-Level Waste Management
Area 1. The saturated thickness of the unconfined aquifer ranges from 3 meters in the northeast to
14 meters in the south.

The groundwater flow direction in this portion of the 200 East Area is difficult to determine, but is
believed to be toward the northwest at a rate of less than 0.5 meter per day (PNNL-13788, Table A.2).
Water levels in Low-Level Waste Management Area 1 monitoring wells are all within 0.1 meter of each
other and these data do not define a consistent gradient, Uncertainties caused by possible barometric
effects, borehole deviation from vertical, and limits of precision restrict the use of water-level data to
determine flow directions in this area. Recent flow studies included use of an in-well borescope and trend
surface analysis (Section 2.9.1.1 in PNNL-13404). The borescope measures flow directions very locally
(within individual wells). The study included some wells on the northemn and eastern boundaries of
Low-Level Waste Management Area 1, and wells in the B-BX-BY tank farms, east of this waste
management area. Results indicated flow directions ranging from southwest to southeast. Trend surface
analysis, which indicates flow over a larger area by fitting a plane to a set of water-level data, indicated
flow toward the northwest beneath Low-Level Waste Management Area 1. Results of this analysis are
included in Appendix SF. The distribution of contaminant plumes also indicates flow to the northwest, at
least in the past. Eventually flow probably will revert toward the southeast, which is believed to be the
pre-Hanford direction.

5.3.1.2 Hydrogeology of Low-Level Waste Management Area 2

The Hanford formation is the sole suprabasalt unit beneath Low-Level Waste Management Area 2. The
Hanford formation beneath this area is similar to that under Low-Level Waste Management Area 1 and
ranges from 57 to 80 meters thick. The top of the basalt gently dips to the south beneath the waste
management area. The top of the basalt represents an erosional surface, scoured by Pleistocene
cataclysmic floods, and gently is undulating with enclosed depressions 3 to 4.5 meters deep. A much
deeper depression in the basalt, ~12 meters deep, is inferred to exist just to the north of the site
(RHO-RE-ST-12P; WHC-SD-EN-AP-015).

The water table beneath Low-Level Waste Management Area 2 is 62 to 72 meters beneath the surface.
The saturated aquifer thickness ranges from 0 in the north and east to 7.5 meters in the south.

Groundwater flow beneath this waste management area is believed to be toward the west, which was the
predominant direction when the B Pond system was active. The rate of flow 1s estimated to be ~0.05 to
~0.8 meter per day (PNNL-13788, Table A.2). The water table beneath this area is flat, and flow is
influenced by the presence of basalt structures that extend above the water table. Trend surface analysis
at the nearby 216-B-63 Trench (on the southwestern side of Low-Level Waste Management Area 2)
indicated flow toward the southwest (Section 2.9.1.1 of PNNL-13404). This plan assumes westward flow
as was previously estimated for this area. Flow directions will be re-¢valuated at least annually to
determine if there is sufficient evidence to revise this interpretation.

As the water table beneath the waste management area continues to drop, the area where the basalt is
above the water table will expand toward the south. The current rate of decline is ~0.2 meter per year.
The basalt beneath this area has a low permeability, indicating the basalt acts as a barrier to downward
migration. The lack of saturated permeable sediment means that groundwater monitoring is not
practicable in the northern portion of Low-Level Waste Management Area 2.
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5.3.2 Hydrogeology of the 200 West Area

The primary references for the geologic interpretation are WHC-SD-EN-TI-290 and PNNL-12261. The
information in these reports is based on the data collected during the long history of drilling in and around
the 200 Areas (RHO-ST-23; SD-ABWI-DP-039; WHC-SD-EN-AP-015; WHC-MR-0205;
WMC-MR-0204; WHC-SD-EN-DP-044, WHC-SD-EN-DP-049, WHC-SD-EN-DP-086).

The 200 West Area is underlain, from the ground surface to the top of the basalt, by the Hanford
formation, the Plio-Pleistocene unit, and the Ringold Formation. The Plio-Pleistocene unit in this area
consists mostly of carbonate-cemented alluvial and eolian facies.

Testing at the time of borehole installation for the LLBG was used to determine the hydraulic
conductivity values. Most of the tests were constant-discharge pumping tests up to 8 hours in duration,
followed by recovery tests. Only two of the tests in the 200 West Area created sufficient drawdown to be
observed in nearby observation wells. Hydraulic conductivity estimates ranged from 0.02 to 6] meters
per day (WHC-SD-EN-AP-015).

The water table beneath the entire 200 West Area is in the Ringold Formation. The base of the
unconfined aquifer is the lower mud unit of the Ringold Formation, which confines the coarse-grained
unit 9 of the Ringold Formation beneath most of the 200 West Area. Where the lower mud is not present,
the basalt surface is the base of the unconfined aquifer.

Groundwater flow in the 200 West Area is influenced by past disposal practices. The pre-Hanford
groundwater flow was predominantly west to east. Liquids discharged to the 216-U-10 pond (U Pond;
decommissioned in 1984) and other disposal facilities created a substantial groundwater mound in the
southern part of the 200 West Area, ~25 meters above the pre-Hanford water table. This mound has since
decreased to ~15 meters. Figure 5-8 is 2 water table map for March 2001,

5§.3.2.1 Hydrogeology of Low-Level Waste Management Area 3

Low-Leve! Waste Management Area 3 is underlain, from the ground surface to the top of the basalt, by
the Hanford formation, the Plio-Pleistocene unit, and the Ringold Formation. The Ringold formation at
this location is mostly sand and gravel with minor units of finer-grained sediment. The Ringold lower
mud unit is present beneath the southern part of the area. The suprabasalt sediment ranges from 145 to
160 meters thick and generally dips to the south. The Plio-Pleistocene unit rises to within 6 meters of the
surface along the northern boundary of this waste management area (PNL-7336).

The water table is 67 to 76 meters beneath the surface at this waste management area. The saturated
thickness of the uppermost aquifer is ~60 meters in the south and 75 meters in the north where the
Ringold lower mud unit is absent (PNNL-12261). There is some evidence that there may be a locally
confining layer or at least a zone of lower permeability just at the water table.

Groundwater beneath Low-Level Waste Management Area 3 flows to the east-northeast, and slightly
more eastward in the eastern portion of the area (218-W-3AE Burial Ground) (Figure 5-8). Estimates of
groundwater flow rate range from 0.0001 to 0.12 meter per day (PNNL-13788, Table A.2). As the

200 West Area groundwater mound continues to decline, groundwater flow beneath this waste
management area might change to a more eastward direction. Disposal of tritium-contaminated water at
the State-Approved Land Disposal Site (SALDS) to the north slightly distorts groundwater flow paths,
but does not affect significantly groundwater flow beneath Low-Level Waste Management Area 3.
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5.3.2.2 Hydrogeology of Low-Level Waste Management Area 4

The stratigraphic units beneath Low-Level Waste Management Area 4 are similar to those beneath
Low-Level Waste Management Area 3. The Plio-Pleistocene unit underlies the entire area and is up to
12 meters thick, is generally thickest to the north and west, and thins to the east and south. The top of the
Plio-Pleistocene unit is very irregular with only a minor overall dip to the south. Perched water might be
present locally on carbonate-rich layers in the unit, but because of the presence of nurherous
discontinuities such as pinch-outs and fractures, the lateral distribution of perched water probably is
limited. The entire sedimentary sequence in this area ranges from 165 to 172 meters thick.

The water table is 65 to 74 meters beneath the surface at this waste management area. The saturated
thickness of the Ringold Formation above the lower mud unit varies from 60 to 70 meters (PNNL-12261).

Groundwater currently flows from west to east beneath Low-Level Waste Management Area 4

(Figure 5-8), at a rate of 0.2 to 0.6 meter per day. Groundwater flow has been influenced by past effluent
disposal and current pump-and-freat activities. The groundwater flow direction at the start of the RCRA
monitoring program was east to west, with a northwest component in the northern portion of the area,
because of the 200 West Area groundwater mound. The groundwater mound currently is dissipating at a
rate of 0.2 to 0.4 meter per year. A pump-and-treat program initiated in August 1996 in the 200-ZP-1
Groundwater Operable Unit extracts groundwater from wells east of the waste management area and
injects the treated water west of the area. This program is intended to contain the highest concentrations
of the carbon tetrachloride plume beneath the 200 West Area. The injected water might contain
contaminants that are not removed by the treatment system, potentially affecting groundwater chemistry
beneath Low-Level Waste Management Area 4.

5.3.2.3 Hydrogeology of Low-Level Waste Management Area 5

Low-Level Waste Management Area 5 is underlain by essentially the same stratigraphic units that
underlie Low-Level Waste Management Area 3 to the west. The Ringold Formation in this area has
well-cemented zones that can generate locally confined conditions beneath the water table that have the
potential to produce local perched water conditions in the vadose zone. The total thickness of the
sedimentary units above the basalt in this area ranges from 141 to 148 meters.

Hydrologic conditions are similar to those at Low-Level Waste Management Area 3. The saturated
thickness of the uppermost aquifer is ~40-55 meters (PNNL-12261). The best estimate of hydraulic
conductivity is 12 meters per day. Groundwater {low beneath this wasie management area is generally (o
the east-northeast.

5.3.3 Conceptual Model

The LLBG do not appear to have contaminated groundwater to date. This section describes a conceptual
model for potential contaminant transport to guide future groundwater monitoring. The discussion
includes radionuclides as well as dangerous waste components of the waste. Although radionuclides are
not regulated under RCRA, radionuclides are monitored as part of the overall Hanford Site groundwater
program and are discussed to provide a complete conceptual model of the LLBG.

The scenarios for contaminant release and transport are based on the following assumptions.
e Engineered barriers are not taken into account, so the model is applicable to unlined trenches but is ‘

highly conservative for the newest (lined) mixed waste trenches.
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¢ Only the operational period is considered (i.e., closure and postclosure time periods are excluded).

e  Average precipitation and net infiltration (10 centimeters per year) prevails over the time period of
interest.

o Preferential pathways, if present, are assumed to have little if any influence on the average net flux of
contaminants reaching groundwater.

¢ Leaching of mobile contaminants from buried waste in unsealed containers, or contaminated soils in
direct contact with the trench, is assumed to occur at a constant rate beginning at the time of
placement.

e There are no artificial sources of water (e.g., leaking potable or raw water lines based on Hanford Site
drawings).

e Extreme conditions or accidental releases are recognized as factors but would be addressed under
emergency response/corrective actions.

5.3.3.1 Geochemical Considerations

The leachability and subsequent mobility of waste constituents in pore fluid depend on the container,
chemical nature of the waste constituents, and natural subsurface geochemical conditions.

Pore fluid in the unsaturated and saturated zones bencath the 200 Areas is slightly alkaline (pH >8) with
appreciable amounts of bicarbonate (HCO;) and very little natural organic material. The lack of organic
matter means that conditions generally are oxidizing. Calcium carbonate also is abundant in vadose zone
sediment. These general conditions favor sorption or retardation of many heavy metals and radionuclides
and favor complex formation and enhanced mobility in other cases (e.g., hexavalent chromium, uranium,
and neptunium). Laboratory sorption studies have documented these effects and related mobility issues in
Hanford Site media (e.g., WHC-EP-0645; PNNL-11800).

Based on the general geochemical conditions noted previously, the chemistry of the waste constituents
and observations made under Hanford Site conditions, waste constituent mobility is summarized in

Table 5-1. The cationic constituents are not expected to be very mobile unless anionic complexes or
oxyanions are formed in solution. For example, hexavalent chromium is more mobile in groundwater
than trivalent chromium because of the formation of the chromate ion (CrQO,?). While the uranyl ion,
U0, ts cationic, it readily forms a carbonate complex in natural alkaline waters that is either anionic or
neutrally charged and is thus mobile in pore fluid. The anionic constituents are expected to be mobile in
pore fluid and are assumed, in the worst case, to travel relatively unhindered in vadose zone moisture that
drains to the water table.

5.3.3.2 Soil Moisture Factors

Except for waste in sealed metal or concrete containers (e.g., retrievable TRU waste), direct precipitation
is the primary driver for hypothetical leaching of waste constituents from the burial trenches and
subsequent transport to groundwater. Contaminated soil in direct contact with the trench or waste in
degradable containers (cardboard boxes or wooden boxes subject to collapse) is assumed to be leachable.

The amount of natural infiltration that can pass through the leachable buried waste and drain to the water

table is controlled by the texture of the cover and backfill and the degree of vegetative cover.
Stratigraphic features in the soil column beneath the buried waste also can influence or retard downward
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migration by spreading soil moisture laterally. Direct observational evidence to assess this effect in each
burial ground is lacking. Thus this conceptual model does not account for lateral spreading.

Most of the burial ground trenches are backfilled with the natural excavation materials (Hanford
formation) consisting of coarse gravel, cobbles, and some interstitial sand. Sparse amounts of native
vegetation appear on the established backfilled areas and on the unused portions. A coarse, unvegetated
cover material allows a major fraction of the precipitation to infiltrate and potentially drain to
groundwater. Gee' estimates that in the 200 West Area, drainage beneath a coarse cover can be as high as
10 centimeters per year. Under such conditions, the average rate of water movement through the vadose
zone could be as high as 2 meters per year.

The presence of fine-grained sediment and the occurrence of vegetation over the burial grounds can
significantly reduce the net drainage because of enhanced evapotranspiration. In these cases, the net
drainage could be an order of magnitude less than the maximum indicated previously. However, direct
observations of drainage are lacking at the LLBG. Vertical moisture profiles would be needed at key
locations before any credit could be taken for enhanced evapotranspiration. Thus for purposes of this
monitoring plan, the maximum infiltration and moisture migration rates are assumed.

53.3.3 Low-Level Waste Management Area 1

Based on the hydrogeology of the site, source characteristics and infiltration conditions as discussed
previously, a conceptual model of contaminant transport is illustrated in Figure 5-9.

This burial ground began receiving waste in 1960. The northern portion is currently unused. The
southern portion consists of 20 unlined trenches. The trenches are backfilled with the natural excavation
materials consisting of course gravel, cobble, and some interstitial sand. Sparse amounts of native
vegetation appear on the established backfilled areas and on the unused portion.

Assuming a vadose zone thickness of 80 meters and a maximum rate of infiltration of 2 meters per year,
the minimum travel time to reach groundwater would be 40 years. Because the burial ground has been in
operation since 1960, breakthrough of infiltrating moisture to groundwater beneath some of the earlier
waste trenches could occur in the near future. The most mobile contaminants, including nitrate, chromate
(if present), technetium-99, and uranium, would be expected to arrive first, if released from the waste.
After reaching groundwater, the contaminants would move with regional groundwater flow, currently
believed to be toward the northwest. Nitrate, chromate, and technetium-99 generally are most mobile in
Hanford Site groundwater; uranium travels slightly slower (Section 2.9.1 of PNNL-13788). The presence
of any of the major mobile constituents in groundwater necessarily does not indicate that contamination
from this burial ground actually has reached groundwater since plumes of nitrate, technetium-99, and
uranium from other sources already pass beneath Low-Level Waste Management Area 1.

5.3.3.4 Low-Level Waste Management Area 2

This burial ground began receiving waste in 1967. Most of the waste that is subject to leaching and
transport through the vadose zone to groundwater is in the south-central area of the waste management
area. The defueled naval reactor compartments in trench 94 are self-contained and are not considered a
source of contamination.

Based on these considerations and the previously discussed hydrogeology and waste characteristics, a
conceptual model of contaminant transport through the vadose zone to groundwater beneath Low-Level

'Gee, Glendon, PNNL, personal communication with Vernon Johnson, February 2002,
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Waste Management Area 2 is illustrated in Figure 5-10. The conceptualization is based on a north-south
cross section through the central part of the waste management area. Breakthrough of infiltrating
moisture to groundwater would be most likely to occur first beneath the older, south-central section.

The surface of the backfilled trenches in Low-Level Waste Management Area 2 primarily consists of
course gravel, cobbles, and boulders with some sand. As noted in previously, significant drainage can
occur under these conditions with vadose zone transport rates of as much as 2 meters per year. Transport
time to groundwater beneath these trenches could be as low as 40 years. However in some areas of this
waste management area, the surface was covered with finer textured soil and vegetation is allowed to
grow. Much less net infiltration and drainage is expected under these conditions (depicted with shorter
downward arrows in Figure 5-10), and travel time to groundwater is much greater than 40 years. Direct
measurements of the vertical moisture profile are lacking for confirmation of the conditions depicted.
Contaminant release from the defueled naval reactor compartments is not considered plausible. However,
the deep trench might be conducive to ponding and enhanced infiltration of precipitation during extreme
conditions.

The saturated thickness of the aquifer varies from 0 in the northern part of the waste management area to
approximately 7.5 meters at the southern end. The uppermost basalt in this area generally is impermeable
to vertical and horizontal groundwater movement. Thus, the only expected transport in groundwater
would be in the southern portion of the waste management area. Flow direction is expected to change
from westward to south-southeast.

Direct measurement of flow direction and velocity were made during 2001 at C tank farm, located
approximately 400 meters south of the southern fence line of Low-Level Waste Management Area 2.
These measurements suggest aquifer flow rates of approximately 2 meters per day toward the south to
southwest.” Darcy velocity estimates for Low-Level Waste Management Area 2 were 0.8 meter per day
(Table A.2 of PNNL-13788). For purposes of this discussion, the higher estimates, based on the flow
meter, are used.

Hypothetical breakthrough of mobile contaminants (e.g., nitrate, chromate, uranium, technetium-99)
would travel to the west and spread over 500 meters per year in lateral extent based on the 2 meters per
day rate. Groundwater monitoring data to date, however, do not indicate the presence of these
contaminants from Low-Level Waste Management Area 2, suggesting that either contaminant migration
through the vadose zone has not reached groundwater or that leaching from the waste containers has not
occurred.

5.3.3.5 Low-Level Waste Management Area 3

This waste management area began receiving waste in 1970 at the 218-W-3A Burial Ground, in 1981 at
the 218-W3-AE Burial Ground, and in 1986 at the 218-W-5 Burial Ground. Most of the waste in this
complex is contained in the 218-W-3A Burial Ground, the central section of the waste management area.
Assuming a vadose zone thickness of 70 meters, the apparent travel time for infiltrating moisture to reach
groundwater would be 35 years (70 meters to water table at infiltration rate of 2 meters per year), taking
no credit for lateral spreading or enhanced evapotranspiration. As the earliest waste was received in
1970, it is not likely that breakthrough of infiltrating moisture from the disturbed surface of this burial
ground has occurred. If some credit is taken for evapotranspiration because of the presence of some
vegetation and finer-grained cover material, the likelihood of breakthrough is even lower.

? McDonald, John P. (Pacific Northwest National Laboratory), personal communication with
Vemon Johnson (Pacific Northwest National Laboratory), February 2002.
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Based on the hydrogeology of the site, source characteristics, and infiltration conditions, as discussed
previously, a conceptual model of contaminant transport is illustrated in Figure 5-11. The maximum
depth of migration shown for each of the three main sections of the waste management area is based on
the earliest date waste was received and a constant moisture migration rate of 2 meters per year. Only the
mobile constituents are shown in Figure 5-11. Uranium and neptunium are shown with less depth of
penetration than chromate, nitrate, or technetium-99. This reflects the slight tendency of these alpha
emitting radionuclides to become adsorbed and thus to migrate somewhat slower than either moisture or
other simple anions. Constituents identified as having a low mobility are assumed to be located
immediately beneath the trenches.

The stratigraphic feature noted as the Plio-Pleistocene layer in Figure 5-11 is likely to retard downward
movement of moisture and contaminants because of the finer textured sediment and cementing that
characterizes this stratigraphic feature in the vadose zone. The depth of the Plio-Pleistocene increases
from north to south in this waste management area. The east to west cross section shown represents a
point that is about midway between the northern and southern ends of the waste management area.

Another important stratigraphic feature is the zone at or near the water table labeled as “cemented zone”.
This zone could become more important as the water table declines below the depth at which this
cemented zone occurs. Experience during drilling of wells in this area suggests the cemented material
acts as an aquitard where it is submerged below the static water level in the area. Where this feature is
above the water table, it is expected to act as a barrier to vadose zone transport of contaminants down to
groundwater.

If contaminants do break through to groundwater beneath this waste management area, contaminants
would move toward the east-northeast. The flow direction has shifted from nearly north to northeast and
is slowly changing eastward as the influence of the groundwater mound subsides. Also, because of the
low permeability of the aquifer in this area, groundwater flow rate is estimated to be <40 meters per year
(Section 5.3.2).

5.3.3.6 Low-Level Waste Management Area 4

This waste management area began receiving waste at the 218-W-4B Burial Ground in 1967 and at the
218-W-4C Burial Ground in 1978. The approximate depth to groundwater in this area is 70 meters.
Using 2 meters per year as a maximum moisture migration rate, the travel time to groundwater is 35
years. This theoretically would allow breakthrough of infiltrating moisture in 2002 beneath the area of
the burial ground that first received waste in 1967 (35 years). However, as discussed previously, the
vegetation and finer textured sediments as well as stratigraphic features likely would result in much less
vertical penetration than estimated.

Buried waste constituents include retrievable TRU waste (sealed in stainless steel drums) and sealed

concrete containers, as well as contaminated soil from the 216-Z-9 Trench, containing TRU contaminants.

The waste in this waste management area is much better contained than that in Low-Level Waste
Management Area 3, and thus is less likely to be subject to leaching and transport to groundwater. The
conceptual model for this burial ground is very similar to Low-Level Waste Management Area 3
(Figure 5-11). :

Groundwater flow direction beneath Low-Leve! Waste Management Area 4 was formerly westward, but
has reversed because of the declining water table mound and effects of a pump-and-treat system. This
reversal in flow leaves the new downgradient side of waste management area with only two wells
(formerly upgradient wells). However, in view of the much better containment of waste (e.g., retrievable
TRU waste containers), this waste management area should receive lower priority than Low-Leve] Waste
Management Area 3 for upgrading the monitoring network.
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Another difficulty in monitoring Low-Level Waste Management Area 4 is that technetium-99 and nitrate
concentrations might increase in monitoring wells because water from the pump-and-treat system
contains these constituents and is injected into wells upgradient of the waste management area.

5.4 CONTAMINANT PLUME DESCRIPTION |D-10d]

The LLBG do not appear to have contaminated groundwater. However, past-practice waste sites such as
cribs, ponds, ditches, and underground tanks have contaminated groundwater beneath the 200 Areas.
Plume maps are included in Appendix 5A.

5.4.1 Groundwater Contamination in 200 East Area

Regional groundwater contamination from past-practice sources is evident in many of the wells
monitoring Low-Level Waste Management Area 1. The major groundwater contaminants are iodine-129,
nitrate, and tritium. Jodine-129 and tritium are not regulated under RCRA. As stated previously, it is
DOE-RL's position that radionuclides are excluded from RCRA based on the Atomic Energy Act of 1954.
These plumes originate from facilities to the south and east of the waste management area.
Technetium-99 and other contaminants have affected the wells in the extreme northeastern corner of this
area. Cyanide has exceeded the maximum contaminant level in the past in one well at the extreme
northeastern corner of the waste management area. The sources of these contaminants are the series of
liquid effluent percolation cribs located to the east of Low-Level Waste Management Area 1.

Major groundwater contamination beneath Low-Level Waste Management Area 2 is limited to elevated
iodine-129 and tritium along the southern boundary. lodine-129 concentrations exceed the 1-pCi/L
drinking water standard. The drinking water standard for tritium (20,000 pCi/L) has not been exceeded in
any of the groundwater monitoring wells at Low-Level Waste Management Area 2. The sources of the
contamination include past-practice waste sites to the east and south.

5.4.2 Groundwater Contamination in 200 West Area

Groundwater beneath the 200 West Area LLBG shows evidence of contamination with carbon
tetrachloride. nitrate and. to a lesser extent. trichloroethenc from past-practices sources. Groundwater
beneath a portion of Low-Level Waste Management Area 5 also is contaminated with tritium and
iodine-129. Cribs associated with the Plutonium Finishing Plant in the southern portion of the 200 West
Area are sources of the carbon tetrachloride contamination. The trichloroethene contamination also is
believed to be related to the Plutonium Finishing Plant operations. Nitrate has multiple sources and
tritium and iodine-129 have sources in the central 200 West Area. Several monitoring wells completed at
the base of the uppermost aquifer have elevated levels of contaminants.

5.4.3 Vadose Zone Contamination
As discussed in Section 5.3.3, contamination could be present in the vadose zone beneath the LLBG. No

analytical data are available. Field screening for radioactivity and carbon tetrachloride were made for
safety purposes while drilling monitoring wells and no significant contamination was detected.
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5.5 DETECTION MONITORING PROGRAM [D-10¢)

This section describes the essential facets of a groundwater monitoring program, including monitoring
constituents/parameters, well networks, sampling procedures, and statistical methods as required under
WAC 173-303-806(4)(a)(xx) items E and F, and WAC 173-303-645(8) and (9). This information is
provided for the four active Low-Level Waste Management Areas (1 through 4). Low-Level Waste
Management Area § has not received waste and currently does not require groundwater monitoring.

Three stages of groundwater monitoring with three separate objectives are defined in WAC 173-303-645.
The detection monitoring program {173-303-645(9)] is designed to determine whether a RCRA-regulated
unit has contaminated groundwater with dangerous waste constituents in the uppermost aquifer beneath
the regulated unit. This is accomplished by comparing downgradient concentrations to values indicative
of background concentrations. If a statistically significant increase (or pH decrease) over background
occurs in any downgradient well, a compliance monitoring program is initiated (Section 5.6). In
compliance monitoring, downgradient concentrations of dangerous waste constituents are compared to the
concentration limits set in a unit's permit. Concentration limits could be those specified in

WAC 173-303-645 5(a)(ii) or alternative concentration limits established by Ecology. If concentration
limits are exceeded, the regulated unit must implement a corrective action program (Section 5.7). The
objective of corrective action is to protect human health and the environment by removing the dangerous
waste constituents or treating constituents in place.

Results of interim status groundwater monitoring did not indicate that the waste management areas have
impacted the quality of the underlying groundwater. Thus, detection monitoring programs are deemed
appropriate for each of the active waste management areas.

Each of the following monitoring programs was designed for current groundwater flow directions and
current knowledge of locations and types of waste. If flow directions change significantly, this permit
might need to be revised.

§.5.1 Indicator Parameters, Waste Constituents, Reaction Products to be Monitored for
[D-10e(1))

Because the LLBG contain a wide variety of waste types, packaging, and disposal history, subsets of
waste constituents will be monitored to indicate possible groundwater contamination from the waste
management areas. 1f breakthrough is suspected based on the primary indicators, additional constituents
could be analyzed selectively.

Tables 5-2 through 5-5 list constituents.to be monitored for Low-Level Waste Management Areas 1
through 4. Statistical evaluations will be performed on selected indicator parameters. Increases in these
parameters could indicate impacts of burial grounds waste, while the organic indicators are proposed to
account for unknown organic constituents that might be present.

Additional parameters such as metals (cations) and anions will be monitored to provide supplemental data
on general groundwater chemistry upgradient and downgradient of the LLBG. This information aids data
interpretation and quality control but will not be used in statistical evaluations. Radionuclides such as
1odine-129, technetium-99, and uranium are monitored for performance assessment monitoring
(DOE/RL-2000-72) to comply with conditions for authorizing continued disposal of radioactive waste in
the LLBG (DOE Order 435.1), but are not regulated under RCRA.
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5.5.1.1 Dangerous Waste Characterization [D-10e(1)(a)]

Solid low-level radioactive, TRU, and mixed waste has been stored routinely or disposed in shallow
unlined burial trenches. Mixed waste contains both radioactive and hazardous materials. Waste disposed
in the LLBG is predominately dry.

Much of the historical information is of variable and unknown quality because past-practice procedures
significantly were different than those in use today. Some of the buried waste is in boxes made of wood,
metal, or cardboard; some waste is in metal drums or otherwise encapsulated; other waste is not in
containers.

5.5.1.2 Behavior of Constituents [D-10e(1)(b)]

The mobility of waste constituents in the subsurface depends on the specific constituent and the various
factors affecting mobility, as described in Section 5.3.3.

5.5.1.3 Detectability [D-10e(1)(c)]

Detection limits for the monitoring parameters are specified in contracts with the analytical laboratories.
The desired detection limits sometimes vary from year to year; Table 5-6 lists limits for fiscal year 2002.

5.5.2 Groundwater Monitering Program [D-10e(2)]

The following sections provide a description of wells, equipment decontamination, and representative
samples. Delineations of the waste management areas and locations of monitoring wells, which make up
the “point of compliance” as defined under WAC 173-303-645(6), are illustrated in Figures 5-12 through
5-15. The requirement of WAC 173-303-806(4)(a)(xx)(C) states that this information should be plotted
on a topographic map. A topographic map is provided separately in Chapter 2.0, Appendix 2A.

The final status groundwater monitoring networks are based on the following criteria:

Are the monitoring wells instailed at appropriate locations and depths?

Are data from the monitoring wells representative of the groundwater quality beneath the site?
Do data from the monitoring wells allow for detection of contamination?

Do the wells have sufficient water for sampling?

Groundwater staff evaluated the proposed network using the Monitoring Efficiency Model (MEMO;
Appendix 5D provides a brief discussion of the program and the assumptions used for parameter inputs).
For each set of well locations input to the program, MEMO estimates the adequacy of monitoring
coverage, expressed as a percentage. Because input parameters are in some cases rough estimates or
averages, the output values are not precise, 'hard' numbers. Instead, MEMO provides a tool to evaluate
various well network designs relative to one another or to determine the effect on monitoring coverage if
wells go dry.

5.5.2.1 Description of Wells [D-10e(2)(a)]

This section describes interim status and final status monitoring networks for each of the Low-Level
Waste Management Areas.
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Low-Level Waste Management Area 1

The interim status groundwater monitoring network at Low-Level Waste Management Area 1 consists of
17 wells completed in the uppermost portion of the unconfined aquifer (Figure 5-3). The unconfined
aquifer is thin beneath Low-Level Waste Management Area 1 and many of these wells are completed at
the top of basalt.

Based on the criteria presented previously and past analytical results, the final status network includes
seven downgradient and five upgradient wells (Table 5-7 and Figure 5-12). Five of the wells in the
interim status network will no longer be monitored under final status. Three of these do not improve
monitoring coverage because these are cross-gradient, and two are within the Low-Level Waste
Management Area rather than on the line of compliance. The proposed statistical method does not rely on
upgradient/downgradient comparisons (Section 5.5.4), but upgradient wells are included in the final status
network to help assess changing groundwater chemistry from upgradient sources before groundwater
reaches the downgradient wells. As-built diagrams of the wells in the interim and final status networks
are provided in Appendix 5C.

Results from the MEMO program indicate that this network will provide greater that 95% coverage,
assuming groundwater flow to the northwest (Appendix 5D).

Low-Level Waste Management Area 2

Thirteen wells are currently in the groundwater monitoring network for Low-Level Waste Management
Area 2 (Figure 5-4). These wells monitor the uppermost portion of the unconfined aquifer.

The final status groundwater monitoring network for Low-Level Waste Management Area 2 consists of
three upgradient wells and four downgradient wells (Table 5-8 and Figure 5-13). Six wells in the interim
status network will no longer be monitored under final status: downgradient well 299-E34-11 no longer
contains enough water to sample, and the others do not improve monitoring coverage. The proposed
statistical method does not rely on upgradient/downgradient comparisons (Section 5.5.4), but upgradient
wells are included in the final status network to help assess changing groundwater chemistry from
upgradient sources before groundwater reaches the downgradient wells. As-built diagrams of the wells in
the interim and final status networks are provided in Appendix 5C.

Two of the wells in the proposed network have less than 1 meter of water remaining. At the current rates
of water-level decline. these wells will go dry in 2 1o 4 years. 1t would not be feasible 1o replace the wells
because the wells are completed at the top of basalt. The wells are both upgradient wells and do not
affect network efficiency.

The MEMO program was used to evaluate the proposed monitoring network, assuming a westward flow
direction (Appendix 5D). The result was 58%, which is lower than desired. The low result is primarily a
result of the lack of coverage along the northern edge of the burial ground, where there is no unconfined
aquifer and groundwater monitoring is not feasible. The basalt has a low permeability, which would
prevent movement of contaminants into the basalt-confined aquifer. In addition, an upward vertical
hydraulic gradient exists in this vicinity and therefore contaminants are not likely to migrate into the
basalt-confined aquifer. This portion of the waste management area contains the defueled naval reactor
compartments, which are self-contained and are not considered a source of leachable contamination. The
southwestern corner of Low-Level Waste Management Area 2 also is poorly monitored, but no waste has
been placed in this portion of the burial ground. Therefore, the network coverage is adequate to monitor
the current waste configuration.
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Low-Level Waste Management Area 3

The interim status groundwater monitoring network at Low-Level Waste Management Area 3 consists of
10 wells completed in the uppermost portion of the unconfined aquifer and two deeper wells (Figure 5-5).
Details on well construction are included in the as-built diagrams in Appendix 5C.

Based on the criteria presented previously and past analytical results, the proposed network includes eight
existing downgradient wells and 13 new wells (Figure 5-14; Table 5-9). Four wells in the interim status
network will no longer be monitored under final status: 299-W7-8 no longer contains enough water to
monitor, 299-W7-4 is within the Low-Level Waste Management Area instead of at the line of
compliance, and two wells are deep. The two deep wells, completed at the base of the unconfined
aquifer, have been sampled under interim status to monitor potential downward migration of
contaminants, but were not subject to statistical evaluations. Low-levels of contamination in the deep
wells have been related to regional plumes from past-practices sources, not from the burial grounds
(PNNL-13788). The 15 years of experience of monitoring the LLBG under interim status regulations
indicate that the deep wells are of little use for detection monitoring purposes. The low natural recharge
is insufficient to provide a driving force to move contamination from the LLBG downward to the bottom
of the unconfined aquifer. The wells still can provide valuable information for the requirements of the
200-ZP-1 CERCLA operable unit and the Atomic Energy Act. Four of the wells in the final status
network contain ~1 meter of water or less and will go dry as the water table continues to decline. The
wells will be monitored as long as practicable, and will be replaced.

The final status network also will include 13 new monitoring wells (Figure 5-14). DOE-RL will negotiate
with Ecology to determine final well placement and priority for well installation. Adding the new wells
increases monitoring coverage from 56% to 98% (Appendix 5D). New wells will be completed with

~11 meter screens across the water table so the wells can continue to be monitored as the water table
drops. New wells will be constructed to meet the standards for resource protection wells in

WAC 173-160.

Low-Level Waste Management Area 4

Seven wells are currently in the groundwater monitoring network for Low-Level Waste Management
Area 4. Five of these wells monitor the uppermost portion of the unconfined aquifer and two wells are
completed at the base of the unconfined aquifer (Figure 5-6). Details on well construction are included in
the as-built diagrams in Appendix 5C.

The proposed groundwater monitoring network for Low-Level Waste Management Area 4 consists of
three upgradient wells, two existing downgradient wells, and 10 proposed downgradient wells

(Figure 5-15; Table 5-10). Two wells that were in the interim status network are completed at the base of
the unconfined aquifer. These wells were not used in the statistical determinations but have been sampled
to monitor for potential downward migration of contaminants. Low levels of contamination in the deep
wells have been related to regional plumes from past-practices sources, not from the LLBG
(PNNL-13788). The 15 years of experience of monitoring the LLBG under interim status regulations
indicates that the deep wells are of little use for detection monitoring purposes. The low natural recharge
is insufficient to provide a driving force to move contamination from the LLBG downward to the deep
wells. The wells still can provide valuable information for the requirements of the 200-ZP-1 and
200-UP-1 Operable Units and the Atomic Energy Act.

Both of the downgradient wells contain less than ~1 meter of water and will go dry as water levels
continue to drop. The wells will be sampled as long as possible, and replacement wells are proposed
(Figure 5-15). Until new wells are installed, supplemental wells farther downgradient of Low-Level
Waste Management Area 4 will be monitered (Table 5-10 and Figure 5-15). These wells are not located
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optimally, and one well does not meet WAC standards for current well construction, but monitoring the
supplemental wells increases the estimated monitoring coverage from 19% to 72% (Appendix 5D).
Because of the potential for impacts from other sources, the supplemental wells will not be subject to
statistical analysis.

Flow direction changes and declining water levels have caused the groundwater monitoring network for
Low-Level Waste Management Area 4 to be inadequate for RCRA detection monitoring. Ten additional
monitoring wells are proposed to meet RCRA requirements (Figure 5-15). Adding the new 10 wells
increases monitoring coverage from 19% to 98% (Appendix 5D). Well installations will be prioritized
based on existing waste and future disposal plans. DOE-RL will determine final locations and prierities
in discussions with Ecology. New wells will be completed with ~1 1 meter screens across the water table
so the wells can continue to be monitored as the water table drops. New wells wili be constructed to meet
the standards for resource protection wells in WAC 173-160.

5.5.2.2 Equipment Decontamination [D-10e(2)(b)]

Drilling equipment will be decontaminated using high temperature and pressure [82°C (180°F) and
greater than 70.3 kg/cm’ (1,000 psi)] washing with an approved cleaning solution. The equipment will be
rinsed with clean water. The procedure is specified in controlled manuals maintained by DOE/RL
contractors.

Equipment used for soil sampling during drilling will be decontaminated according to established
methods and specified in controlled manuals maintained by DOE-RL contractors. The methods call for
washing equipment with phosphate-free detergent, rinsing three times with reverse osmosis/de-ionized
water, rinsing once with 1M or 10% nitric acid (glass or stainless steel equipment only), rinsing three
more times with reverse osmosis/de-ionized water, and a final rinse with chromatograph grade hexane.
Equipment will be dried for 50 minutes at 100°C (212°F). After drying, equipment will be wrapped in
unused aluminum foil and sealed with tape.

No decontamination of groundwater sampling equipment will be necessary because each well will have a
dedicated pump.

5.5.2.3 Representative Samples [D-10e(2)(c)]

The degree to which samples represent the actual composition of the groundwater in the aquifer is
addressed qualitatively by the specification of well construction, sampling locations, well depth, and
sampling and analysis techniques.

New wells will be developed 1o remove any water added during drilling, to minimize other drilling effects
on groundwater chemistry, and to remove fine-grained sediment from around the screen to reduce sample
turbidity. All wells will be purged before sampling to remove stagnant water that might be affected by
prolonged contact with well materials and loss-of volatile constituents. In general, wells are purged until
indicator parameters stabilize and 3 bore-volumes have been removed. Perimeters are considered stable if
two consecutive conductivity readings are within 10% of each other, pH readings are within 0.2 pH units,
and temperature is within 0.2 degree centigrade. A turbidity reading of less than S NTUs is attempted,
but not always obtainable. Sampling will be performed in such a way to minimize suspension of
sediment into the water as much as is practicable. Samples for metals will be filtered through 0.45 um
filters to avoid the introduction of particulates during sampling. It is recognized that small colloidal
particles can pass through these filters and some such particles might not represent material mobile in the
aquifer. However, the filtered samples are believed to provide a good indication of mobile
concentrations. Samples for other constituents generally are not filtered. In some instances, additional
sample fractions might be filtered because of excessive suspended sediments. This typically happens
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with wells that are going dry because of declining water levels. The filtration allows the useful life of the
well to be extended.

Analytical procedures, which are specified in contracts with the laboratories, define holding times and
shipping conditions (e.g., cooling) for different constituents. Samples analyzed outside holding times are
flagged in data reports. Laboratory performance with respect to holding times is assessed as part of the
quarterly quality control reporting.

5.5.2.4 Locations of Background Groundwater Menitoring Wells that are Not Upgradient
[D-10e(2)(d)]

The statistical evaluation method chosen for the LLBG relies on within-well comparisons rather than
comparisons to upgradient groundwater quality. However, upgradient wells will be monitored to detect
influences of contamination from other waste sites. Well locations are shown in Figures 5-12 through
5-15.

5.5.3 Plan for Establishing Groundwater Quality Data [D-10e(3)(b)]

Well location, sampling frequency, sampling quantity, and background values are discussed in the
following sections.

5.5.3.1 Well Location [D-10e(3)(b)(i)]

Baseline groundwater guality data will be collected from the existing upgradient and downgradient wells
at the LLBG. When new wells are installed, the wells also will undergo 4 years of semiannual baseline
sampling. The wells were described previously and their locations are shown on Figures 5-12 through
5-15.

5.53.2 Sampling Frequency [D-10e(3)(B)(ii)]

The monitoring wells will be sampled at least semiannually during the compliance period. Temporal
variability because of seasonal effects is not expected in groundwater at the Low-Level Waste
Management Areas.

5.5.3.3 Sampling Quantity [D-10e(3)(b)(ii)]

The number and volume of samples required are determined by the constituent lists (Tables 5-2 through
5-5) and contracts with analytical laboratories.

5.5.3.4 Background Values [D-10e(3)(b)(iv)]

. A baseline will consist of at least eight sample results (e.g., 4 years of semiannual data points) for each

constituent or indicator, assuming the data will be ‘in control' (i.e., no significant trends in the background
data set). Trends often will be observed in the background database from which the mean and variance
are computed. This would lead to upward biased estimates and grossly inflated control limits. Therefore,
when significant trends in the background data are found, their source must be identified before
application of the statistical evaluation, because the sources might be evidence of a previous impact from
the LLBG or another site. If the source of the trend is not the LLBG, an alternative indicator constituent
might be required for that well or all wells or additional baseline sampling might be needed until
background control is established. Baseline sampling will continue unti] the baseline is determined to be
in control before implementing statistical testing for that well and constituent. Alternatively, regression
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analysis could be performed, if appropriate, to remove the effects of a significant trend (Gibbons 1994,
Section 8.4.4).

Assuming data are in control, the most recently obtained data will be used for data evaluation purposes.
Baseline summary statistics (e.g., number of baseline samples, mean, standard deviation, coefficient of
variation, etc.) will be calculated. The statistical method to be applied is described in Section 5.5.4.10.

5.5.4 Sampling, Analysis, and Statistical Procedures [D-10e(4)]

Sample collection, sample preservation and shipment, analytical procedures, chain of custody, and v
additional requirements for compliance point monitoring are discussed in the following sections.

5.5.4.1 Sample Collection [D-10ed(a)]

Monitoring for the LLBG is part of the Hanford Groundwater Monitoring Project. Procedures for
groundwater sampling, documentation, sample preservation, shipment, and chain-of-custody requirements
are described in PNNL or subcontractor manuals®. Samples generally are collected after three bore
volumes of water have been purged from the well or after field parameters (pH, temperature, specific
conductance, and turbidity) have stabilized (Section 5.5.2.3). When required, preservatives are added to
the collection bottles before their use in the field. Samples to be analyzed for metals will be filtered in the
field so that results represent dissolved metals. In cases where turbidity is elevated (greater than

20 NTU), samples for other constituents also might be filtered 10 provide samples more representative of
groundwater concentrations.

Groundwater level measurements will be made each time a well is sampled. Measurement procedures are
described in PNNL-13021 and were developed in accordance with ASTM (1988), Garber and Koopman
(1968), EPA (1986), and U. S. Geological Survey (1977). Currently, subcontractor procedures are used.
Water levels are measured primarily with laminated steel electrical sounding tapes, although graduated
steel tapes are used occasionally

5.54.2 Sample Preservation and Shipment [D-10e(4)(b)]

Sample preservation will be done in accordance with existing procedures. A chemical preservative label
will be affixed to the sample container listing the specific preservative. The brand name, lot number,
concentration, and date opened of the preservatives will be recorded. A calibrated dispenser or pipette
will be used to dispense preservatives. Appropriate measures will be taken to eliminate any potential for
cross contamination.

Sample packaging and shipping will be done in accordance with subcontractor procedures. Samples will
be labeled and sealed with evidence tape and placed in U.S. Department of Transportation approved
shipping container with coolant (if required). Hazardous and radioactive samples will have packaging
parameters determined by associated hazards. A chain of custody will accompany all samples.

5.5.4.3 Analytical Procedures [D-10e(4)(c)]

Procedures for field measurements are.specified in the subcontractor or manufacturer’s manuals.
Analytical methods are specified in contracts with laboratories, and most are standard methods from

* Currently Sampling Services Procedure Manual, DFSNW-SSPM-001, Duratek Federal Services,
Richland, Washington. '
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SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods. Alternative procedures
meet the guidelines of Chapter 10 of SW-846. Analytical methods are included in Table 5-6.

5.5.4.4 Chain of Custody [D-10e(4)(d)]

The procedures used for chain-of-custody control of samples are documented in existing subcontractor
procedures.

5.5.4.5 Data Storage and Retrieval

The contract laboratories report analytical results electronically. The results are loaded into the Hanford
Environmental Information System (HEIS) database. Field-measured parameters are entered manually or
through electronic transfer. Paper data reports and field records are considered to be the record copies
and are stored in the groundwater monitoring project file.

5.5.4.6 Data Verification and Validation

Verification of analytical data provided by the subcontracted laboratory will be performed in accordance
with a documented procedure®. This procedure includes checks for: (1) completeness of hardcopy
deliverable, (2) condition of samples upon receipt by the laboratory, (3) problems that arose during the
analysis of the samples, and (4) correct reporting of results. The procedure also describes the actions to
be taken associated with incomplete or deficient data.

Quality control data are evaluated against criteria listed in the project QA plan’ and data flags are
assigned when the data do not meet these criteria. The data undergo a validation/verification process
according to a documented procedure.® Under this procedure, data are screened by scientists familiar
with the site hydrogeology, compared to historical trends or spatial patterns, and flagged if the data are
not representative. Other checks on data may include comparison of general parameters to their specific
counterparts (e.g., specific conductance to ions), calculation of charge balances, and comparisons of
calculated versus measured values. If data appear anomalous, the project scientist submits a Request for
Data Review’. If necessary, the laboratory could be requested to check calculations or re-analyze the
sample, or the well could be resampled. Results of a review could be used to flag or correct data in HEIS.

5.54.7 Reporting

Groundwater chemistry and water level data are reviewed at least semiannually (i.e., after each sampling
event) and are available in HEIS. DOE-RL will submit the results of the statistical evaluation to Ecology
m RCRA quarterly reports and in the annual groundwater monitoring report of the Hanford Site
Groundwater Monitoring Project (e.g., PNNL-13404). If an analytical result (after verification sampling)
at a point-of-compliance well indicates that there is statistically significant evidence of contamination
(using the method described in Section 5.5.4.10) for one or more of the statistical indicators, DOE-RL
will notify Ecology within 7 days indicating which constituent(s) or indicator(s) have shown statistically
significant evidence of contamination. If a source other than the regulated unit caused the contarnination
or the detection is an artifact caused by an error in sampling, analysis, or statistical evaluation or natural
variation in the groundwater (the previous conditions are called false positives), DOE-RL will submit a
report to Ecology demonstrating that fact within 90 days or within the time agreed by Ecology in writing

* Procedure DM-3, Verification of Analytical Data (Hardcopy). in PNL-MA-567.

* Hanford Ground-Water Monitoring Project Quality Assurance Project Plan, QA Plan ETD-012, Rev. 2,
December 2000, or most recent revision.

¢ Procedure QC-5, Groundwater Data Validation Process in PNL-MA-567.

? Procedure DA-3, Data Review Procedure in PNL-MA-567.
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[WAC 173-303-645(9)(g)(vi)): If DOE-RL determines not to seek a false positive claim, DOE-RL will
submit a permit modification to establish a compliance-monitoring program within 90 days or within the
time agreed by Ecology in writing. A compliance-monitoring plan will be written and submitted to
Ecology for approval.

5.5.4.8 Additional Requirements for Compliance Point Monitoring [D-10e(4)(e)]

The point of compliance is represented by wells at the downgradient extent of the Low-Level Waste
Management Areas. This section describes sampling frequency and determination of groundwater quality
for the downgradient wells.

5.5.4.8.1 Sampling Frequency [D-10e(4)(e) ()]
The monitoring wells will be sampled at least semiannually during the compliance period.
5.5.4.8.2 Compliance Point Groundwater Quality Values [D-10e(4){e)(ii)]

During each semiannual sampling event, one sample will be collected from each downgradient well and
individually compared to the control limit (i.e., trigger value) established for that statistical indicator. If
an exceedance occurs, verification sampling is needed to determine if the exceedance is an artifact of an
error in sampling, analysis, or statistical evaluation, or if the exceedance represents an actual variation in
groundwater chemistry. If the initial sample result exceeds the trigger value, a re-sample will be obtained
and analyzed for the constituent in question. Adequate time should elapse to ensure statistical
independence between the original triggering measurement and the re-sample measurement. If the
verification result is less than the trigger value, detection monitoring will continue. A statistically
significant result will be declared only if the re-sample result is larger than the trigger value. Split
samples (duplicate samples sent to two different laboratories) will be used in the verification sampling as
appropriate (e.g., if the magnitude of the exceedance is small).

5.5.4.9 Annual Determination [D-10e(4)(f)]

Water levels will continue to be measured before sampling the monitoring wells in the LLBG networks
(semiannually). The groundwater project also measures water levels in most of these and nearby wells in
March of each year to prepare a sitewide water-table map. The water-level data will be evaluated at least
annually to estimate flow direction and rate beneath the LLBG using a form of the Darcy equation and
existing estimates of hydraulic conductivity. These data also could be evaluated using the trend surface
technique to refine interpretations of flow direction. Contaminant plume distribution and trends also will
be evaluated to determine flow direction and rates.

5.5.4.10 Statistical Determination [D-10e(4)(g)]

This section describes the method of statistical evaluation and the statistical procedures to indicate
whether dangerous waste or dangerous waste constituents from the low-level burial grounds might have
entered the groundwater in the uppermost aquifer. These evaluations will be made as soon as practicable
after validation of the full data set for each waste management area.

The monitoring program periodically will re-evaluate the statistical tests being used. The methods
described will be reviewed during and after background (baseline) data are collected to ensure the
methods are the most appropriate, considering site conditions.

The goal of a RCRA final status detection-monitoring program [WAC 173-303-645(9)] is to monitor for
indicator parameters that provide a reliable indication of the presence of dangerous constituents in
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groundwater in the uppermost aquifer beneath the site. This is accomplished by testing for statistically
significant changes in concentrations of indicators in downgradient wells relative to baseline values.
Therefore, the objectives of the proposed statistical evaluation method are as follows:

1. To have adequate statistical power to detect real contamination when it occurs

2. To keep the sitewide false-positive rate (across all constituents and wells being tested) at an
acceptably low level.

The power of a statistical test depends on several factors that include the baseline sample size, the type of
statistical test proposed, and the number of comparisons. It is judged that the statistical goals will be best
achieved by the combined Shewhart-CUSUM control chart method for reasons as discussed in the
following.

The number of tested constituents is limited to the most useful indicators to maintain a sufficiently low
false-positive rate (EPA/530-R-93-003, page 62; Gibbons 1994, page 16); therefore, only the site-specific
constituents or indicators will be subject to statistical evaluation. Verification sampling is an integral part
of the statistical design to lower the overall false-positive rate and determine whether the change between
baseline and compliance-point data is an artifact caused by an error in sampling, analysis, or statistical
evaluation (Section 5.5.4.8.2).

5.5.4.10.1 Statistical Procedure [D-10e(4)(g)(i)]

In accordance with WAC 173-303-645(8)(h), acceptable statistical methodology includes analysis of
variance (ANQOVA), tolerance intervals, prediction intervals, control charts, test of proportions, or other
statistical methods approved by Ecology. The type of monitoring, the nature of the data, the proportions
of non-detects, and spatial and temporal variations are some of the important factors to be considered in
the selection of appropriate statistical methods. One of the alternative statistical tests allowable under
final status regulations [WAC 173-303-645(8)(h)] is the use of a combined Shewhart-CUSUM control
chart approach, which was first referenced by Westgard et al (1977) and further developed by Lucas
(1982). This method is also discussed in a groundwater context by Starks (1989), Gibbons (1994), and
ASTM (1996) and was first adopted into EPA guidance in 1989 (PB89-151047, EPA/530-R-93-003).
This method relies on in-well comparisons rather than upgradient/downgradient comparisons. The
following are several advantages in applying the control chart procedure.

e This method can be implemented with a single observation at any monitoring event (i.e., this method
is efficient).

e This method could be applied to monitoring each well individually and yet maintain desired sitewide
false positive and false-negative error rates. The spatial variations that adversely affect the ANOVA
procedure do not play a role under the control chart procedure. [Note: Because of the elimination of
spatia] variability, the uncertainty in measured concentrations is decreased making intra-well
comparisons more sensitive to a real release (that is, false negatives) and false positive results
(ASTM 1996)].

s The power of the control chart method can be enhanced by the combined Shewhart and CUSUM
procedures. It is well known that the Shewhart procedure is sensitive to sudden shifts and the
CUSUM procedure is sensitive to gradual changes in the mean concentrations. A combined Shewhart
and CUSUM procedure, therefore, is well designed to detect both types of changes.

The combined Shewhart-CUSUM control chart method is a sequential testing procedure to test for an
upward shift in the mean concentration of a constituent of interest. The Shewhart portion of the test
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checks for any sudden upward shift in groundwater quality parameters based on a single observation,
while the CUSUM checks for any gradually increasing trend in the groundwater quality parameters. The
combined Shewhart-CUSUM method can be implemented following a baseline of eight or more
independent sampling periods for a given well (ASTM 1996). The method assumes that the groundwater
baseline data and future observations will be independent and normally distributed. The most important
assumption is that the data are independent. The assumption of normality can usually be met by
log-transforming the data or by other Box-Cox transformations.

The combined Shewhart-CUSUM procedure will be implemented as follows: Let x'; be a series of
independent baseline observationsi=1,....,b (b= 8). Let x;be a series of future monitoring
measurements i = 1, 2, 3.... Using the baseline data, the following steps are applied:

(1) First determine if the x’; can be assumed to follow a normal distribution with mean p and standard
deviation o. If not, transform the x'; using the appropriate Box-Cox transformation and work with

)

3)

@

3

(6)

)

(®)

the transformed data.

Next, use the baseline data to compute the estimates

[ b
¥'= x/bfor yand s'= ﬁ(x; -%")* (b -1) for o.
i=1 i=l

Determine the upper Shewhart control limit (SCL) for the procedure by calculating SCL = X'+z,s'

where z, is a percentile from the standard normal distribution used to set the false negative and false
positive values of the Shewhart control limit. The value of z; that usually is most appropriate for

groundwater applications is 4.5 (Starks 1989, EPA 1989, and ASTM 1996).

Determine the upper CUSUM control limit (CCL), with CCL = X'+z,s'. The value of 2. suggested

by Starks (1989) and EPA (1989) is z. = 5. This value also can be adjusted to reach desired false
negative and false positive error rates. In practice setting z. = z; = 4.5 results in a single limit with no

compromise in leak detection capabilities (ASTM 1996).

Determine the amount of increased shift in the mean of the water quality parameter of interest to
detect an upward trend. This value is referenced as k and usually is measured in ¢ units of the water
quality parameter, Following Lucas (1982), Starks (1989), and EPA (1989), a value of k = 1 will be
used if there are less than 12 baseline observations; and a value of k = 0.75 will be used if there are

12 or more baseline observations.

Using the monitoring data after the baseline measurements have been established: compute the
CUSUM statistic as §; = max {0, (x; — ks") + S;.;s'} as each new monitoring measurement, x; becomes

available, where 1= 1,2,3,....., max {a, b} is the maximum of a and b, and S; =0.

As each new monitoring measurement becomes available, compute the Shewhart and CUSUM tests;
a verification sampling will be conducted if either x; > SCL or §;> CCL. A well is declared to be out
of contro] only if the verification results also exceed the SCL or the CCL. If both x; < SCL and $;<

CCL, then continue monitoring.

As monitoring continues and the process is shown to be in control, the baseline mean and standard
deviation should be updated periodically (e.g., every year or two) to incorporate these new data.

This updating process will continue for the life of the monitoring program.
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American Society for Testing and Materials guidance (ASTM 1996) for circumstances regarding
non-detects and outliers will be used in the statistical testing.

If resampling is required during monitoring, the analytical result from the resample is substituted into
these formulas for the original value, and the CUSUM statistic is updated. Note in the combined test that
the Shewhart portion of the test quickly will detect extremely large deviations from the baseline period.
The CUSUM portion of the combined test is sequential; thus, a small shift in the mean concentration over
the baseline period slowly will aggregate in the CUSUM statistic and eventually cause the test to exceed
the CUSUM control limit CCL.

A statistically significant exceedance over background (baseline) levels only indicates that the new
measurement in a particular monitoring well for a particular constituent is inconsistent with chance
expectations based on the available sample of background (baseline) measurements. Any statistical result
must be supported by other information to determine if a waste disposal facility has impacted
groundwater (ASTM 1996).

5.5.4.10.2 Results {D-10e{4)(g)(ii)]

Sampling and analysis results are reviewed at least semiannually (i.e., after each sampling event) and are
available in HEIS. DOE-RL will submit results of statistical evaluations t0 Ecology as soon as
practicable after data validation and evaluation.

5.6 COMPLIANCE MONITORING PROGRAM [D-10f]

A compliance-monitoring program that satisfies requirements set forth in WAC 173-303-645(10) will be
established for the LLBG if detection-level monitoring reveals statistically significant evidence of
dangerous waste contanunation from sources within the regulated unit. If compliance monitoring is
required, DOE-RL will submit a revised monitoring plan to Ecology, specifying dangerous constituents to
be monitored, sampling and analysis protocols, statistical evaluation methods, etc. In the
compliance-monitoring program, the dangerous constituents or parameters will be compared to
concentration limits specified in the permit as discussed in WAC 173-303-645(5) during the compliance
period.

The RCRA regulations [WAC 173-303-645(9)(g)] state that if a statistical exceedance occurs in a
downgradient well. the entire network must be resampled immediatelv and analyzed for the constituents
in Appendix IX of 40 CFR 264. This sampling would be conducted in parallel with a required permit
modification (Section 5.5.4.7). The additional sampling would take place only at the affected waste
management area. Appendix IX is an extensive list including a wide variety of volatile and semivolatile
organic compounds and trace metals. It is prudent to narrow the analyte list to the specific exceedance
event; €.g., if the exceeding contaminant is total organic halides, the project would analyze for the
chlorinated hydrocarbons most likely to be present in the area. Results of the resampling will form the
basis for returning to detection monitoring or designing a compliance monitoring program

5.7 CORRECTIVE ACTION PROGRAM [D-10g]

If, at a point of compliance well, the dangerous waste constituents are measured in the uppermost aquifer
underlying the regulated units at concentrations that exceed the applicable groundwater concentration
limits, DOE-RL wil] notify Ecology and apply for a permit modification to establish a corrective-action
program within 90 days or within the time agreed to by Ecology. In conjunction with a corrective action
program, a corrective action level groundwater monitoring program will be established. A description of

5-24



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

W bW -

06/2002

the groundwater monitoring plan that is appropriate for a corrective action program will be prepared and
submitted to Ecology if the need for corrective action is identified.
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Figure 5-8. Water-Table Map for 200 West Area
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Figure 5-9. Conceptual Model for Low-Level Waste Management Area 1.
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Figure 5-10. Conceptual Model for Low-Level Waste Management Area 2.
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