Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Draft Renewal Application

May 2009

O©CoOo~NOoOOTh~wNE

LIST OF FIGURES

CHAPTER B
WASTE ANALYSIS PLAN

B-1 WIPP Waste Stream Profile Form (Example Only)

B-2 Waste Characterization Process

B-3 TRU Mixed Waste Screening and Verification Flow Diagram
APPENDIX B1

WASTE CHARACTERIZATION SAMPLING METHODS

B1-1 Headspace Gas Drum Age Criteria Sampling Scenario Selection Process

B1-2 Headspace Sampling Manifold

B1-3 SUMMAZ® Canister Components Configuration (Not to Scale)

Bl-4 Schematic Diagram of Direct Canister with the Poly Bag Sampling Head

B1-5 Rotational Coring Tool (Light Weight Auger)

B1-6 Non-Rotational Coring Tool (Thin Walled Sampler)

ADDENDUM B1
TOTALS ANALYSIS VERSUS TOXICITY CHARACTERISTIC LEACHING

PROCEDURE

B1-1 Comparison of TCLP and Totals Analyses for 100 mg/kg Lead Sample
APPENDIX B2

STATISTICAL METHODS USED IN SAMPLING AND ANALYSIS
B2-1 Approach for Solid and Headspace Gas Sampling and Analysis to Obtain
Additional Waste Characterization Information
APPENDIX B4
TRU MIXED WASTE CHARACTERIZATION USING
ACCEPTABLE KNOWLEDGE
B4-1 Compilation of Acceptable Knowledge Documentation
B4-2 Acceptable Knowledge Auditing

Page 1 of 8



Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Draft Renewal Application

May 2009

CHAPTER D

INSPECTION SCHEDULE, PROCESS AND FORMS

D-1 Typical Inspection Checklist
D-2 Typical Logbook Entry

CHAPTER F

RCRA CONTINGENCY PLAN
F-1 WIPP Surface Structures
F-1a Legend to Figure F-1
F-2 Spatial View of the WIPP Facility
F-3 WIPP Underground Facilities
F-4 Direction and Control Under Emergency Conditions in Which the Plan Has Been
Implemented

F-4a WIPP Facility Emergency Notifications
F-5 Underground Emergency Equipment Locations and Underground Evacuation

Routes

Fire-Water Distribution System

Underground Diesel Fuel-Station Area Fire-Protection System
WIPP On-Site Assembly Areas and WIPP Staging Areas

RH Bay Evacuation Routes

RH Bay Hot Cell Evacuation Route

Evacuation Routes in the Waste Handling Building
Designated Underground Assembly Areas

Waste Handling Building Pre-Fire Survey (First Floor)

Waste Handling Building Pre-Fire Survey (First Floor - Fire Hydrant/Post
Indicator Location)

o
(@}

'I'I'I'I'I'I'I'I'II'I'I'I'I'I'I'I'I'I
P2 OO0~
[@ <]

[eoNe)
QD

F-11 Waste Handling Building Pre-Fire Survey (Second Floor)
F-11a Waste Handling Building Pre-Fire Survey (Second Floor - Fire Hydrant/Post
Indicator Location)
F-12 WIPP Hazardous Materials Incident Report
CHAPTER G
TRAFFIC PATTERNS
G-1 General Location of the WIPP Facility
G-2 WIPP Traffic Flow Diagram
G-3 Waste Transport Routes in Waste Handling Building - Container Storage Unit
G-4 Underground Transport Route
G-5 RH Bay Waste Transport Routes
G-6 RH Bay Cask Loading Room Waste Transport Route
G-7 RH Bay Canister Transfer Cell Waste Transport Route

Page 2 of 8



Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Draft Renewal Application

May 2009
CHAPTER H
PERSONNEL TRAINING
H-1 Abbreviated WIPP Facility Organizational Chart Showing the Organizational

Location of Training, Waste Handling, and Emergency Response Functions

ATTACHMENT I
CLOSURE PLAN

1 Location of Underground HWDUs and Anticipated Closure Locations

2 WIPP Panel Closure Schedule

3 WIPP Facility Final Closure Schedule
-4 Design of a Panel Closure System

5 Typical Disposal Panel

6 Approximate Locations of Boreholes in Relation to the WIPP Underground

APPENDIX 11
DETAILED DESIGN REPORT FOR AN OPERATION
PHASE PANEL CLOSURE SYSTEM

11-1 Typical Facilities—Typical Disposal Panel

11-2 Main Barrier with Wall Combinations

11-3 Design Process for the Panel-Closure System

11-4 Design Classification of the Panel-Closure System
11-5 Concrete Barrier with DRZ Removal

11-6 Explosion-Isolation Wall

11-7 Grouting Details

APPENDIX 11G
TECHNICAL SPECIFICATIONS

PANEL CLOSURE SYSTEM
11G-1 Plan Variations
11G-2 Waste Handling Shaft Cage Dimensions
11G-3 Waste Shaft Collar and Airlock Arrangement
APPENDIX 12

WASTE ISOLATION PILOT PLANT
SHAFT SEALING SYSTEM
COMPLIANCE SUBMITTAL DESIGN REPORT

12-1 View of the WIPP Underground Facility

12-2 Location of the WIPP in the Delaware Basin

12-3 Chart Showing Major Stratigraphic Divisions, Southeastern New Mexico
12-4 Generalized Stratigraphy of the WIPP Site Showing Repository Level

Page 3 of 8



Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Draft Renewal Application

May 2009
12-5 Arrangement of the Air Intake Shaft Sealing System
12-6 Multi-deck Stage Illustrating Dynamic Compaction
12-7 Multid-deck Stage Illustrating Excavation for Asphalt Waterstop
12-8 Drop Pattern for 6-m-diameter Shaft Using a 1.2-m-diameter Tamper
12-9 Plan and Section Views of Downward Spin Pattern of Grout Holes
12-10 Plan and Section Views of Upward Spin Pattern of Grout Holes
12-11 Example of Calculation of an Effective Salt Column Permeability from the
Depth-Dependent Permeability at a Point in Time
12-12 Effective Permeability of the Compacted Salt Column Using the 95% Certainty
Line
APPENDIX I12A
MATERIAL SPECIFICATION
SHAFT SEALING SYSTEM
COMPLIANCE SUBMITTAL DESIGN REPORT
12A-1 Schematic of the WIPP Shaft Seal Design
12A-2 Cumulative Distribution Function for SMC
12A-3 Sodium Bentonite Permeability Versus Density
12A-4 Cumulative Frequency Distribution for Compacted Bentonite
12A-5 Asphalt Permeability Cumulative Frequency Distribution Function
12A-6 Fractional Density of the Consolidating Salt Column
12A-7 Permeability of Consolidated Crushed Salt as a Function of Fractional Density
12A-8 Compacted Salt Column Permeability Cumulative Frequency Distribution
Function at Seal Midpoint 100 Years Following Closure
APPENDIX 12B
SHAFT SEALING CONSTRUCTION PROCEDURES
SHAFT SEALING SYSTEM
COMPLIANCE SUBMITTAL DESIGN REPORT
12B-1 Multi-deck Stage Illustrating Dynamic Compaction
12B-2 Multi-deck Stage Illustrating Excavation for Asphalt Waterstop
12B-3 Typical Fibercrete at Top of Asphalt
12B-4 Drop Pattern for 6-m-diameter Shaft Using a 1.2-m-diameter Tamper
12B-5 Plan and Section Views of Downward Spin Pattern of Grout Holes
12B-6 Plan and Section Views of Upward Spin Pattern of Grout Holes
APPENDIX J1
ACTIVE INSTITUTIONAL CONTROLS DURING POST-CLOSURE
J1-1 Spatial View of WIPP Surface and Underground Facilities
J1-2 Standard Waste Box and Seven-Pack Configuration

Page 4 of 8



Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Draft Renewal Application

May 2009

J1-3 Typical Shaft Sealing System
J1-4 Perimeter Fenceline and Roadway

CHAPTER L

WIPP GROUNDWATER DETECTION MONITORING PROGRAM PLAN
L-1 General Location of the WIPP Facility
L-2 WIPP Facility Boundaries Showing 16-Square-Mile Land Withdrawal Boundary
L-3 Site Geologic Column
L-4 Generalized Stratigraphic Cross Section above Bell Canyon Formation at the
WIPP Site
L-5 Schematic North-South Cross Section Through the North Delaware Basin
L-6 Culebra Freshwater-Head Contour Surface
L-7 Total Dissolved Solids Distribution in the Culebra
L-8 WQSP Monitor Well Locations
L-9 WIPP DMP Monitor Well Locations and Potentiometric Surface of the Culebra
Near the WIPP Site as of 12/96 (adjusted to equivalent freshwater head)

L-10 As-Built Configuration of Well WQSP-1
L-11 As-Built Configuration of Well WQSP-2
L-12 As-Built Configuration of Well WQSP-3
L-13 As-Built Configuration of Well WQSP-4
L-14 As-Built Configuration of Well WQSP-5
L-15 As-Built Configuration of Well WQSP-6
L-16 As-Built Configuration of Well WQSP-6A
L-17a Example Chain-of-Custody Record
L-17b Example Request for Analysis
L-18 Groundwater Surface Elevation Monitoring Locations

ADDENDUM L1
SITE CHARACTERIZATION

L1-1 WIPP Site Location in Southeastern New Mexico

L1-2 Borehole Location Map

L1-3 Major Geologic Events in Southeast New Mexico Region

L1-4 Site Geological Column

L1-5 Cross Section from Delaware Basin (S.E.) Through Marginal Reef Rocks to
Back-Reef Facies

L1-6 Generalized Stratigraphic Cross-Section above Bell Canyon at WIPP Site

L1-7 Salado Stratigraphy

L1-8 Rustler Stratigraphy

L1-9 Halite Margins in Rustler

L1-10 Isopach Map of the Entire Rustler

L1-11 Percentage of Natural Fractures in the Culebra Filled withGypsum

L1-12 Log Character of the Rustler Showing Mudstone-Halite Lateral Relationships

L1-13 Isopach of the Dewey Lake

L1-14 Isopach of the Santa Rosa

Page 5 of 8



Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Draft Renewal Application

May 2009

L1-15
L1-16
L1-17
L1-18
L1-19
L1-20
L1-21
L1-22
L1-23
L1-24
L1-25
L1-26
L1-27
L1-28
L1-29
L1-30
L1-31
L1-32
L1-33
L1-34
L1-35

L1-36
L1-37
L1-38

M1-1

M1-1a
M1-2
M1-3
M1-4
M1-5
M1-6
M1-7
M1-8a
M1-8b

M1-9
M1-10
M1-10a
M1-11

Physiographic Provinces and Sections

Site Topographic Map

Structural Provinces of the Permian Basin Region

Loading and Unloading History Estimated for Base of Culebra

Location of Main Stratigraphic Drillholes

Seismic Time Structure of the Middle Castile Formation

Fence Diagram Using DOE-2 and Adjacent Holes

Isopach from the Top of the VVaca Triste to the Top of the Salado

Isopach from the Base of MB 103 to the Top of the Salado

Isopach from the Base of MB 123/124 to the Base of the VVaca Triste
Structure Contour Map of Culebra Dolomite Base

Drainage Pattern in the Vicinity of the WIPP Facility

Schematic West-East Cross-Section through the Northern Delaware Basin
Schematic North-South Cross-Section through the Northern Delaware Basin
Outline of the Groundwater Basin Model Domain on a Topographic Map
Transmissivities of the Culebra

Hydraulic Heads in the Culebra

Hydraulic Heads in the Magenta

Interpreted Water Table Surface

Brine Aquifer in the Nash Draw

Measure Water Levels and Estimated Freshwater Heads of the Los Medafios and
Rustler-Salado Contact Zone

Location of Reservoirs and Gauging Stations in the Pecos River Basin
Mariah Study Archaeological Sites

Regional Earthquake Epicenters Occurring After 1961

PERMIT APPENDIX M1
CONTAINER STORAGE

Waste Handling Building - CH TRU Mixed Waste Container Storage and Surge
Areas

Waste Handling Building Plan (Ground Floor)

Parking Area - Container Storage and Surge Areas

Standard 55-Gallon Drum (Typical)

Standard Waste Box

Ten-Drum Overpack

85-Gallon Drum

Reserved

TRUPACT-II Shipping Container for CH Transuranic Mixed Waste (Schematic)
Typical HalfPACT Shipping Container for CH Transuranic Mixed Waste
(Schematic)

Reserved

Facility Pallet for Seven-Pack of Drums

Typical Containment Pallet

Facility Transfer Vehicle (Example) with Seven-Packs and Facility Pallet

Page 6 of 8



Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Draft Renewal Application

May 2009

M1-12 TRUPACT-I1I Containers on Trailer

M1-13 WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process
Flow Diagram

M1-14 Reserved

M1-14a RH Bay Ground Floor

M1-15 100-Gallon Drum

M1-16 Facility Canister Assembly

M1-16a RH-TRU 72-B Canister Assembly

M1-17a RH Bay, Cask Unloading Room, Hot Cell, Facility Cask Loading Room

M1-17b RH Hot Cell Storage Area

M1-17c RH Canister Transfer Cell Storage Area

M1-17d RH Facility Cask Loading Room Storage Area

M1-18 RH-TRU 72-B Shipping Cask on Trailer

M1-19 CNS 10-160B Shipping Cask on Trailer

M1-20 RH-TRU 72-B Shipping Cask for RH Transuranic Waste (Schematic)

M1-21 CNS 10-160B Shipping Cask for RH Transuranic Waste (Schematic)

M1-22a RH-TRU 72-B Cask Transfer Car

M1-22b CNS 10-160B Cask Transfer Car

M1-23 RH Transuranic Waste Facility Cask

M1-24 RH Facility Cask Transfer Car (Side View)

M1-25 CNS 10-160B Drum Carriage

M1-26 Surface and Underground RH Transuranic Mixed Waste Process Flow Diagram
for RH-TRU 72-B Shipping Cask

M1-27 Surface and Underground RH Transuranic Mixed Waste Process Flow Diagram
for CNS 10-160B Shipping Cask

M1-28 Schematic of the RH Transuranic Mixed Waste Process for RH-TRU 72-B
Shipping Cask

M1-29 Schematic of the RH Transuranic Mixed Waste Process For CNS 10-160B
Shipping Cask

M1-30 RH Shielded Insert Assembly

M1-31 Transfer Cell Shuttle Car

M1-32 Facility Cask Rotating Device

APPENDIX M2
GEOLOGIC REPOSITORY

M2-1 Repository Horizon

M2-2 Spatial View of the Miscellaneous Unit and Waste Handling Facility

M2-3 Facility Pallet for Seven-Pack of Drums

M2-4 Typical Backfill Sacks Emplaced on Drum Stacks

M2-5 Reserved

M2-6 Waste Transfer Cage to Transporter

M2-7 Push-Pull Attachment to Forklift to Allow Handling of Waste Containers

M2-8 Typical RH and CH Transuranic Mixed Waste Container Disposal Configuration

M2-9 Underground Ventilation System Airflow

Page 7 of 8



Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Draft Renewal Application

May 2009
M2-10 Typical Room Barricade
M2-11 WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process
Flow Diagram
M2-12 Layout and Instrumentation - As of 1/96
M2-13 Facility Cask Transfer Car (Side View)
M2-14 Horizontal Emplacement and Retrieval Equipment
M2-15 RH TRU Waste Facility Cask Unloading from Waste Shaft Conveyance
M2-16 Facility Cask Installed on the Horizontal Emplacement and Retrieval Equipment
M2-17 Installing Shield Plug
M2-18 Shield Plug Supplemental Shielding Plate(s)
M2-19 Shielding Layers to Supplement RH Borehole Shield Plugs
M2-20 Shield Plug Configuration
CHAPTER N
VOLATILE ORGANIC COMPOUND MONITORING PLAN
N-1 Panel Area Flow
N-2 VOC Monitoring System Design
N-3 Disposal Room VOC Monitoring
N-4 VOC Sample Head Arrangement

ADDENDUM N1
300-YEAR PERFORMANCE DEMONSTRATION RE-EVALUATION

1 Predicted Change in Repository Pressure Following Closure for the PABC and
Original Performance Demonstrations

2 Predicted Cumulative Miles of Gas Generated Per Drum of Waste for the PABC
and Original Performance Demonstrations

3 Predicted Cumulative Brine Inflow into a Closed Waste Panel for the PABC and
Original Performance Demonstrations

4 Predicted Change in Panel Pore VVolume Due to Creep Closure for the PABC and
Original Performance Demonstrations

5 Predicted Average Brine Saturation in the Panel for the PABC and Original
Performance Demonstrations

APPENDIX N1
HYDROGEN AND METHANE MONITORING PLAN

N1-1 Typical Substantial Barrier and Bulkhead

N1-2 Typical Bulkhead

N1-3 Typical Hydrogen and Methane Monitoring System

N1-4 Typical Hydrogen and Methane Sampling Locations

N1-5 Logic Diagram for Evaluating Sample Line Loss

Page 8 of 8



