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National Transportation Program
1999 Transportation Baseline Report

EXECUTIVE SUMMARY

The National Transportation Program 1999 Transportation Baseline Report presents data that
form a baseline to enable analysis and planning for future Department of Energy (DOE)
Environmental Management (EM) waste and materials transportation. In addition, this Report
provides a summary overview of DOE’s projected quantities of waste and materials for
transportation. Data presented in this report were gathered as a part of the IPABS Spring 1999
update of the EM Corporate Database and are current as of July 30, 1999. These data were input
and compiled using the Analysis and Visualization System (AVS) which is used to update all
stream-level components of the EM Corporate Database, as well as TSD System and
programmatic risk (disposition barrier) information. Project (PBS) and site-level IPABS data are
being collected through the Interim Data Management System (IDMS). The data are presented in
appendices to this report. The appendices and their contents are as follows:

e Appendix A: Combined data for the entire DOE complex is presented in Appendix A.
Waste to be transported off-site from all facilities during the near term (1999 - 2010) and
during the entire waste disposition life-cycle are shown. Spent Nuclear Fuel (SNF)
quantities were reported in metric tons of heavy metal (MTHM) and shown for the near
term and life-cycle. High level waste quantities are reported in terms of numbers of
canisters and are presented for the near term and life-cycle. The complex-wide numbers
of shipments necessary to transport each material type are presented for the near term and
life-cycle.

e Appendix B: Near term and life-cycle shipment data for certain specific sites are
presented in Appendix B. Data concerning the yearly numbers of near-term (1999 -
2010) incoming and outgoing shipments by material type for eleven major DOE sites are
presented. In addition, for each site, the life-cycle total number of shipments, by material
type and by destination are shown. For incoming shipments, the total number and
percentage of near term shipments by material type and by origin are shown.

e Appendix C: Near term and life-cycle volume, weight and canister data for the Major
Sites and for the Geologic Repository Disposal are presented in Appendix C.

e Appendix D: Compares numbers of shipments with known origin and destination with
those where origin and/or destination is unknown for near term and life-cycle.

e Appendix E: Example of the 1999 Transportation Baseline Schedule.

e Appendix F: Repository Receipts Model and Packaging Analysis.

ii






National Transportation Program
1999 Transportation Baseline Report

OBJECTIVE

The National Transportation Program is tasked with ensuring the availability of safe, efficient
and timely transportation for Department of Energy (DOE) materials. In order for the DOE to
accomplish its programmatic goals, including ensuring that transportation and packaging
functions support execution of each material shipping/disposition campaign, detailed planning is
mandatory. The objective of the National Transportation Program 1999 Transportation Baseline
Report, (hereafter referred to as this Report) is to present data that form a baseline to enable
analysis and planning for future Department of Energy (DOE) Environmental Management (EM)
waste and materials transportation. In addition, this Report provides a summary overview of
DOE’s projected quantities of waste and materials for transportation. No attempt is made in this
Report to carry out analysis but some examples of analysis are provided. The data are presented
both in graphic form to provide an overview, and numerically to provide detailed information.
The baseline reported here is focused on projected, quantified shipping needs based on a forecast
of inventories of materials from the Integrated Planning, Accountability, and Budgeting System
(IPABS).

BACKGROUND

Data presented in this report were gathered as a part of the IPABS Spring 1999 update of the
EM Corporate Database and are current as of July 30, 1999. IPABS serves as the unifying EM
system for planning, budget decisions, oversight of projects, and actions taken to meet EM
program objectives. The stream-level disposition data elements required to support this corporate
data system have been identified through an extensive field review and concurrence process. The
elements are documented in the /PABS-1S Data Requirements (12/18/98) and are now managed
through a formal change control process under the EM Chief Information Officer.

Stream Disposition Data (SDD) document the planned baseline disposition paths for waste,
contaminated media and spent nuclear fuel. These baseline disposition paths define the work
scope required to move waste, media, and spent fuel from their current condition to their “end
state”. Various levels of uncertainty in baseline disposition plans can be expressed as “TBD” (To
Be Determined) data entries for a stream’s Source Activity (ER strategy only), Destination
Activity (e.g., treatment), Destination Site, or Destination Treatment, Storage, and Disposal
(TSD) System. The 12/21/98 Guidance requires that all disposition destination information
(especially inter-site transfers) must be consistent with existing DOE Policies, Records of
Decision, and agreements with stakeholders.

Disposition Maps are graphical representations (reports) of a site’s baseline planning data
related to managing wastes, contaminated media, and spent nuclear fuel. They show the planned
progression from current status through treatment and disposal. Data are included for each step in
the disposition path. A stream is dispositioned when it enters the next TSD system or is
transferred to another site, program, or waste type. Final disposition (end state) occurs when a
stream is disposed, recycled, or otherwise no longer requires active management. Baseline



Disposition Maps were adopted to support integration activities and the Draft 2006 Plan (now
Accelerating Cleanup, Paths to Closure). The Spring 1999 IPABS SDD update is intended to
capture data specified in the IPABS requirements listed above for the following (unclassified data
only):

Stream-level planning data for FY 1999 through the life-cycle for each individual stream.
e FY 1998 year-end stream quantities (“actuals”).
Planned disposition activities for:
- EM waste
- EM contaminated media
- DOE spent nuclear fuel
- DOE newly generated waste, pending further discussions among EM, Defense Programs
(DP), Nuclear Energy (NE), and Science (SC), previously known as “Energy Research”.
e There is an on-going separate data collection for information on buried TRU waste. The
summary-level information provided here should be consistent with that being developed for
the more detailed buried TRU waste data call.

DATA COLLECTION

The data reported here were collected using the Analysis and Visualization System (AVS).
The AVS is used to update all stream-level components of the EM Corporate Database, as well as
TSD System and programmatic risk (disposition barrier) information. Project (PBS) and site-level
IPABS data are being collected through the Interim Data Management System (IDMS).
Development of the AVS was based on lessons learned from the 1998 Paths to Closure process,
which relied on manual drawing of disposition maps and collection of underlying quantity data
using spreadsheets. The AVS was developed with the following goals in mind:

o Simplify and improve the quality of data entry (e.g., through use of valid value “pick lists”
and internal logic checks)

e Improve configuration control by automatically producing maps directly from the data

e Improve the ability to coordinate proposed intersite transfers by making data visible to other
sites and providing intersite data comparison reports.

DATA ELEMENTS

The following are the specific, transportation-related data elements, their definitions and
related information:

e Material Category identifies the DOT material category (ref. 49 CFR 173.403) that is
applicable to all, or part, of the disposition quantity for the reporting period.

e Package Type identifies the planned or most probable DOT package type to be used in the
reporting period for the disposition quantity within each specified Material Category.

e Capacity is the volume in cubic meters (to three significant figures) of the stream that can be
placed in the Package Type.

e  Mode is the planned or most probable transportation mode to be used in the reporting period
for the disposition quantity that is within the specified Material Category and Package
Type/Capacity.



# of Shipments is the number of shipments during the reporting period that are planned for
the disposition quantity of the stream that is within the specified combination of Material
Category, Package Type/Capacity, and Mode. For the rail mode, each rail car is considered a
shipment. For the truck mode, a single trailer is considered a shipment.

Percent is the percentage of the disposition quantity for the reporting period that is within the
specified combination of Material Category, Package Type/Capacity, and Mode.

EM COMPLEX-WIDE DATA
Combined data for the entire DOE EM complex are presented in Appendix A as follows:

Quantities by Material Type: Waste volumes in cubic meters (M3) that are to be
transported off-site from all facilities during the near term (1999 - 2010), and during the
entire waste disposition life-cycle are shown in Figures 7 and 8, respectively.

- Certain material types could not be reported in terms of volume and are, therefore,
illustrated separately. Some hazardous waste (HAZ) quantities were reported in metric
tons (MT) rather than cubic meters and are shown for the near term and life-cycle,
respectively, in Figures 9 and 10. Spent Nuclear Fuel (SNF) quantities were reported in
metric tons of heavy metal (MTHM) and shown for the near term and life-cycle
respectively in Figures 11 and 12. High level waste quantities are reported in terms of
numbers of canisters and are presented for the near term and life-cycle respectively in
Figures 13 and 14.

Shipments by Material Type: The complex-wide numbers of shipments necessary to

transport each material type are presented for the near term and life-cycle respectively in

Figures 15 and 16. One shipment is defined for reporting purposes as the movement of one

truck load or one rail car load from origin to destination.

Shipments by Transportation Mode: Complex-wide numbers of shipments by

transportation mode are shown for the near term and life-cycle respectively in Figures 17 and

18.

Numbers of Packagings: The complex-wide projected numbers of packagings to be used,

by packaging type and by year, are shown for the near term and life-cycle respectively in

Figures 19 and 20.

Shipments by DOT Material Class: The yearly number of shipments, by DOT Material

Class, are shown for the near term and life-cycle respectively in Figures 21 and 22.

Note: The term “EM & Non-EM” is used in the figures in the appendices. Non-EM refers to

waste/materials which are either newly generated or waste/materials which do not belong
to EM, but are being managed at an EM site and may be dispositioned with EM
waste/materials.

SITE-SPECIFIC SHIPMENT DATA

Near term and life-cycle shipment data for specific sites are presented in Appendix B as

follows:

Major Sites: Data concerning the yearly numbers of near-term (1999 - 2010) incoming and
outgoing shipments by material type for eleven major DOE sites are presented in bar graphs
in Figures 23 through 39. In addition, for each site, the life-cycle total number of shipments,



by material type and by destination are shown in pie charts. For incoming shipments, the
total number and percentage of near term shipments by material type and by origin are
shown. Figure 1 below explains how to read the graphs for the major sites in Appendix B.
Note that for Rocky Flats, shipment data was not provided and in its place, volume
information is reported in Figure 61 (Appendix C). The eleven major sites are as follows:

- Fernald Environmental Management Project

- Hanford Site

- Idaho National Engineering and Environmental Laboratory

- Los Alamos National Laboratory

- Nevada Test Site

- Oak Ridge Reservation

- Rocky Flats Environmental Technology Site

- Sandia National Laboratory

- Savannah River Site

- Waste Isolation Pilot Plant

- West Valley Demonstration Project

Geological Repository Disposal Site Data: In Figure 40, incoming shipment data for the
Geological Repository Disposal (GRD) site are presented. This combines IPABS data, which
are as yet very incomplete, with data gathered in conjunction with Integrated Repository
Receipts Workshops conducted during FY 1999.

Major Sites vs. All Other: Figures 41 through 44 offer a composite reporting for the eleven
major sites combined, and for all other sites combined. Figure 45 shows that the eleven
major sites account for 71% of the complex-wide, near-term outgoing shipments and 21 % of
the complex-wide, near-term incoming shipments.



Figure 23 . Hanford
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Figure 1. Explanation of Site-Specific Shipment Data in Appendix B.

SITE-SPECIFIC VOLUME, WEIGHT AND CANISTER DATA

Near term and life-cycle volume, weight and canister data for the Major Sites and for the
Geologic Repository Disposal are presented in Figures 46 through 72 (Appendix C). Certain
material types could not be reported in terms of volume (i.e., cubic meters (M3 or m’)), therefore,
they were reported in units of weight (i.e., metric tons of heavy metal (MTHM)) for SNF or in
number of canisters (NC) for High Level Waste (HLW). The purpose in presenting this
information is to show the best possible transportation picture.

Appendices B and C complement each other to present a more accurate view of the planned
transportation activities for the specified sites. Appendix B presents shipment data for the
material streams that have shipment data in the database. Appendix C presents volume, weight
and canister data for material streams that do not have shipment data. For example, if a material
stream has shipment data, the information is presented in Appendix B, but not in Appendix C. If




a material stream does not have shipment data, then the volume, weight or canister information is
presented in Appendix C, but not in Appendix B. Figure 2 below explains how to read the graphs
for the major sites in Appendix C.
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Figure 2. Explanation of Site-Specific Disposition Volume, Weight or Canister Data in
Appendix C.

TBD DATA

Figures 73 and 74 in Appendix D depict a complex-wide shipment origin-destination pairing
of “unknown” (TBD) sites and “Known” sites for near term and life-cycle, respectively. Figure
73 shows the following for near term shipments:



76% will be shipped from a known site to a known site
23% will be shipped from a known site to a TBD site

1% will be shipped from a TBD site to a known site

Less than 1% will be shipped from a TBD site to a TBD site

Figure 74 shows the following for life-cycle shipments:

73% will be shipped from a known site to a known site

13 % will be shipped from a known site to a TBD site

14% will be shipped from a TBD site to a known site

Less than 1% will be shipped from a TBD site to a TBD site

By comparing Figures 73 and 74, it should be noted that there is an increase in the “TBD to
Known” value as the time frame changes from near term to life-cycle. The increase is due to only
two waste streams with shipments from TBD to WIPP. These waste streams comprise 19,424 of
the 19,449 shipments (i.e., 99.9%) of the “TBD to Known” category.

TRANSPORTATION SCHEDULE OVERVIEW

The following is an overview of the 1999 Transportation Baseline Schedule. The 1999
Transportation Baseline Schedule shows a view of the transportation activities of DOE EM
wastes/materials. It can be used to identify areas where stakeholder interface is needed and to
communicate to stakeholders the quantity/schedule of shipments going through their areas.
Potential bottlenecks in the transportation system can be identified; the number of packagings
needed and the capacity needed at receiving facilities can be planned. Although it is limited to the
7/30/99 version of SDD captured in the AVS, the 1999 Transportation Baseline Schedule
provides a visualization of DOE EM transportation activities for the 11 major sites and the
Geologic Repository Disposal (GRD). For the 1999 Transportation Baseline Schedule, the 11
major sites are:

Fernald Environmental Management Project
Hanford Site

Idaho National Engineering and Environmental Laboratory
Los Alamos National Laboratory

Nevada Test Site

Oak Ridge Reservation

Rocky Flats Environmental Technology Site
Sandia National Laboratory

Savannah River Site

Waste Isolation Pilot Plant

West Valley Demonstration Project

The information presented is for Mixed/Low Level Waste (M/LLW), Transuranic (TRU)
waste, High Level Waste (HLW), and Spent Nuclear Fuel (SNF) waste/material streams.
Information used for the GRD map includes data gathered in conjunction with the Integrated
Repository Workshop conducted during FY 1999.

One of the transportation related data elements captured in the AVS is “Number of
Shipments.” At the waste stream level, the number of shipments for each year was captured,



indicating a high level schedule of planned shipments. The following is a definition for “Number
of Shipments” from the AVS:

e # of Shipments is the number of shipments during the reporting period that are planned for
the disposition quantity of the stream that is within the specified combination of Material
Category, Package Type/Capacity, and Mode. For the rail mode, each rail car is considered a
shipment. For the truck mode, a single trailer is considered a shipment.

The “number of shipments” data element was entered into the AVS by each site. It is not
derived by the AVS using waste/material volumes. The 1999 Transportation Baseline Schedule
focuses on the number of shipments. However, volume schedule data are presented where
shipping information was not available.

The waste stream shipment schedule information was combined for each waste type, to show
a high-level shipping schedule for that particular waste type from a given site (e.g., number of
LLW shipments for the reporting period). The “waste type annual number of shipments” for each
site was used as the schedule of shipments to/from the site. The “annual number of shipments”
were combined and used as the “total life-cycle number of shipments.” Examples of how these
numbers were used in the 1999 Transportation Baseline Schedule are as follows:

The 1999 Transportation Baseline Schedule map (Figure 3) shows a high level view
of incoming/outgoing shipments for the specified site. The total life-cycle number of
shipments from 7/30/99 SDD is indicated for each site with its accompanying volume.

WIPP
Waste Stream Disposition
Life-cycle Incoming Shipments

Figure 3. Transportation Baseline Schedule Map.



An information box appears on (or near) the red arrow for each origin-destination
pair. Volumes for the waste/material streams with shipping information are displayed

(Figure 4).
A4
INEEL

A\

8,696 Ship ments = 38,030 m3

AY / Rocky
. Flats

Figure 4. Volume and Number of Shipments as reported in IPABS SDD.

TBD S hip ments -

If a waste/material stream volume is provided in the SDD and no shipping
information is provided, it is indicated as “TBD Shipments” (Figure 5).

TBD S hipments = 19,668 m?

)30 m3

Figure 5. Volume reported in IPABS SDD without Number of Shipments.



If some of the waste/material streams have shipping information in [IPABS SDD and
some do not, both are displayed in separate lines in the information box. Figure 6 is an
example of an origin-destination pair where the SDD contains the number of shipments
for 38,030 m’, but has 19,668 m’ with no shipping information.

8,696 Ship ments = 38,030 m® |
TBD S hip ments = 19,668 m?

Figure 6. Volume reported in IPABS SDD with no Number of Shipments.

The data in the information boxes are displayed in the graphs that follow the
Transportation Baseline Schedule map.

An example of the 1999 Transportation Baseline Schedule graphics is included in Appendix
E (Figures 75 through 91).

The “Number of Shipments” data element captured in the IPABS data was used as a high
level shipping schedule. It was used to obtain the total life-cycle number of shipments for a given
site. That information is graphically displayed as EM transportation activities for a given site. A
graph compiling all shipments to/from a site by origin/destination was developed. The
combination of these pieces of information provides a graphical view of where the shipments are
going, where they are from, and the planned schedule of shipments.

DATA ANALYSIS

Data analysis is beyond the scope of this report, however, two examples are provided to
demonstrate the potential uses of the data. The following two examples are the Repository
Receipts Model and Packaging Analysis.

Example 1 — Repository Receipts Model

The baseline data presented in this report, particularly as visualized using the methodology
outlined in the Transportation Schedule Overview section, provides a method of viewing the
planned shipping schedule for individual sites and the complex as a whole. When the composite
schedule is viewed (e.g., Figures 7 and 8 in Appendix A) it is readily apparent that the current
baseline does not optimize the shipping schedule for best use of capital and operational resources.
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Such optimization requires that all variable interactions and relationships be analyzed
concurrently. The following is a discussion of an existing mathematical model for HLW and SNF
shipments to the GRD, and how it has been used to develop an alternative Integrated Shipping
Schedule.

DOE EM SNF and HLW shipments to the GRD require integration to ensure shipping
resources are efficiently used and interim storage requirements are minimized. Effective
integration uses many variables that, when combined, create a system that is difficult to grasp
without a computational device. A spreadsheet model has, therefore, been developed that allows
alternative shipping scenarios to be deployed and the resulting effects on shipping resources and
site interim storage to be observed.

The model uses assumptions and data sets developed at three 1999 workshops attended by
representatives for SNF and HLW from the following sites:

Hanford Site

Idaho National Engineering and Environmental Laboratory
Oak Ridge Reservation

Savannah River Site

West Valley Demonstration Project

United States Navy

The developed assumptions are:

—_—

SNF and HLW are packaged into 10 or 15-foot standard canisters

Co-disposal of 1 SNF canister with 5 HLW canisters in a waste package at the repository
Priority for co-disposal is like length with like length (e.g. 15 ft. HLW with 15 ft. SNF, 10 ft.
HLW with 10 ft. SNF) but co-disposal of 15 ft. HLW with 10 ft. SNF is also allowed

All DOE HLW will be disposed in the GRD (no canister limit)

GRD facility can emplace 160 DOE waste packages per year

Lag storage at the GRD is limited to 1100 canisters

The main cost avoidance issues are new storage facilities

wn

Nows

At workshops attended by representatives from the above sites, data was collected in the
following two categories: 1) generation rates and 2) shipping rates. Generation rates are
expressed as years of operation for vitrification of HLW, and years of packaging SNF into
standard canisters. Shipping rates are in numbers of canisters scheduled to be sent to the GRD.
These two data categories may then be used to generate a complex-wide shipping schedule
including interim storage needs. Because each site created its schedule independently, there is an
opportunity to improve the complex-wide schedule and minimize interim storage needs by using
modeling as a tool.

The model is designed like a checking account with deposits (in), withdrawals (out) and a
balance. Within the model, there are two categories of accounts: 1) site and 2) GRD. The site
account includes generation (in), shipping (out), and interim storage (balance). The GRD account
includes the shipping portion of the site accounts as deposits (in), emplacement (out), and lag
storage (balance). The rule set governing the emplacement of SNF and HLW into the GRD was
generated from the assumptions listed above. Treating the data in this manner produces the
desired interim storage output for the individual sites and the GRD.

11



Figure 92 (Appendix F) is a "stacked area" graphical representation of lag storage at the GRD
as generated by the baseline schedule. In a stacked area graph, the canister types are “stacked” or
summed together forming the overall curve. For example, in the peak storage year 2034 the
numbers of canisters for each canister type are as shown in the following table:

Canister Type Amount
RL-MCO 92
15 ft. SNF 300
10 ft. SNF 465
15 ft. HLW 2,042
10 ft. HLW 437
Total 3,336

As can be seen, in the baseline scenario, canisters accumulate in large numbers at the lag
storage facility because the sites do not ship in proportions conducive to the five and one co-
disposal rule. Under current plans, during the first 15 years of proposed GRD operation, 15 ft.
SNF arrives with 10 ft. HLW. These two types are not co-disposable and so they accumulate at
the lag storage facility while waiting for compatible canisters to arrive. This problem is then
compounded through the following years of operation. This can be corrected by arranging the
arrival of HLW and SNF in a schedule that allows for earlier co-disposal. Figure 93 shows that
when shipping schedules are aligned so that the correct blend of HLW and SNF canisters arrive at
the GRD, the lag storage requirement is reduced.

The model also generates interim storage requirements for the individual sites. Figure 94
shows the projected baseline interim storage requirements at the Hanford Site. (The blue line,
labeled “Storage Need”, refers to the dynamic, actual storage need in any given year while the red
line, labeled “Planned Storage”, shows the capacity of the planned storage facility and when it is
to be built). In this case, Hanford plans on building a storage facility with a capacity for 12,200
canisters around the year 2016 to accommodate the peak actual storage need in the year 2030.

Figure 95 shows the projected Hanford Site interim storage need for the integrated shipping
scenario outlined above. Here, the proposed integrated schedule produces a mutually beneficial
situation, in that there is a reduced need for interim storage at the Hanford Site because the GRD
is willing to take Hanford 15 ft. HLW sooner in order to co-dispose with incoming 15 ft. SNF.
For some of the other sites, the proposed integrated schedule generates somewhat increased or
unchanged interim storage needs, but over-all it is clearly beneficial.

Through the efforts of the complex-wide representatives, a solution has been developed that
shows value added for both EM and RW. Modeling has proven to be a useful tool for decision-
makers in developing an alternative for an Integrated Shipping Schedule. The relationships
involved with changing a shipping schedule at one site can be seen propagating through the
complex-wide system. Once cause-and-effect is understood, resources can be used more
efficiently.

Example 2 — Packaging Analysis
The data provided should allow for analysis of EM Transportation problems or gaps. As an
example, data concerning anticipated packaging needs is entered by site, but can be viewed from

the EM complex-wide perspective. Packaging requirements were given by year and by package
type for both the near term and the life-cycle. Numbers of packagings required are estimated

12



from the data submitted by dividing the capacity of the packaging to be used into the volume of
the waste to be transported. No correction is applied for outage or other factors.

In general, requirements for packaging types other than Type B are readily fulfilled using
standard, commercially available packagings. Efforts are being made to develop DOE standards
for some attributes of certain LLW packagings (see Evaluation of the Container Working Group
Long-Term Recommendation Related Standardization of Waste Containers and Adoption of
Transport Packaging Policy dated June 1999), but no difficulty is foreseen in obtaining adequate
supplies of these packagings once the standards are in place. Most packagings other than Type B
that are used for waste disposal are used only once and are disposed of along with their contents.
The data, as currently collected, however, does not distinguish such "one-way" packagings from
packagings that are reused. Still, needs for packagings other than Type B are not expected to
present an insurmountable barrier to the transportation of any waste type.

Figures 96 and 97 in Appendix F show the numbers of Type B packagings calculated to be
necessary to transport each waste type by years. These calculations simply divide waste quantity
by packaging capacity to arrive at a number of packagings. Type B packagings, however, are
almost invariably reused so that the actual number of Type B packagings required to transport a
quantity of waste over the course of a year would be considerably less than that calculated in this
way. The IPABS data call requests Type B packaging inventory information. Currently,
however, this data has not been fully collected, nor is there complete information concerning
quantities of SNF and HLW to be transported. The most complete data is for TRU waste, where
it appears that between the years 2004 and 2015, approximately 2000 shipments a year will be
made. This information can be useful in estimating the requirements for TRUPACT II Type B
containers during peak shipping years although there is insufficient information in the IPABS
data to do so accurately here. As an example of the type of analysis that can be performed, a
minimum requirement can be estimated making the following assumptions:

1) Each shipment consists of three (3) TRUPACT II containers.

2) WIPP will receive shipments X days per year.

3) The total round trip time for a TRUPACT II container will be Y days.

4) Shipping will be coordinated among the sites for optimum usage of containers.

For instance, if X = 360 (WIPP receives shipments 360 days a year) and Y = 6 (an average of
two days each in transit to and from WIPP and a day each for loading and unloading) , WIPP
would receive an average of about 6.4 shipments a day in 19 TRUPACT II containers. This then
would require six (6) sets of 19 TRUPACT II containers or a minimum of 114. With more

complete information in the future, similar calculations will be possible for other waste types and
packagings.
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ABBREVIATIONS

Table 1. Waste Type Abbreviations

| Waste Type Code | Waste Type Name

HAZ Hazardous Waste

HLW High Level Waste

LLW Low Level Waste

MLLW Mixed Low Level Waste

Other Other Waste Types (i.e., 11e2 By-product Waste, Sanitary Waste,
Unspecified Waste)

SNF Spent Nuclear Fuel

TRU Transuranic Waste

Table 2. Packaging Type Abbreviations

| Packaging Type Code | Packaging Type Name
1P Industrial Packaging (rad)
POP Performance Oriented Packaging (non-rad)
HAZSPEC Special Hazardous Material Packaging (non-rad)

STP Strong Tight Packaging/Excepted Packaging (rad)
TBD To Be Determined

Type A Type A Packaging (rad)

Type B Type B Packaging (rad)

Table 3. DOT Material Class/Category Abbreviations

DOT Material Category DOT Material Category Name
Code
EXS Exempted/Special Form
LMQ Limited Quantity
LSA-I, LSA-II, LSA-III = Low Specific Activity - Type I, - Type II, - Type III, respectively
NLA Non-LSA Type A
NLB Non-LSA Type B
NRD Non-Radioactive/Non-Hazardous
NRH Non-Radioactive Hazardous
SCO-I, SCO-II Surface Contaminated Objects - Type I, - Type II, respectively
TBD To Be Determined

Table 4. Site Abbreviations

| Site Code | Site Name
AEMP Ashtabula Environmental Management Project
AMES Ames Laboratory
ANLE Argonne National Laboratory - East
ANLW Argonne National Laboratory - West
ARCO ARCO Medical Products Company
ARMY U.S. Army Material Command
BAPL Bettis Atomic Power Laboratory
BRNL Brookhaven National Laboratory
CEMP (BCLJ) Columbus Environmental Management Project - West Jefferson
CNS Charleston Naval Shipyard
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ABBREVIATIONS

Site Code Site Name
COMM Commercial Site — TBD
CWM Chemical Waste Management
DOE DOE Site — TBD
DSSI Diversified Scientific Services, Inc.
ENVR Envirocare
ETEC Energy Technology Engineering Center
FEMP Fernald Environmental Management Project
GEAT General Atomics
GRD Geologic Repository Disposal
HASI Hanford Site
INEL, INEEL Idaho National Engineering and Environmental Laboratory
KAPL Knolls Atomic Power Laboratory - Schenectady
KESS Knolls Atomic Power Laboratory - Kesselring
KWIN Knolls Atomic Power Laboratory - Windsor
LABL Lawrence Berkeley National Laboratory
LANL Los Alamos National Laboratory
LL Laidlaw
LLMS Lawrence Livermore National Laboratory - Main Site
LRRI Lovelace Respiratory Research Institute
MEMP Miamisburg Environmental Management Project
MINS Mare Island Naval Shipyard
MURR Missouri University Research Reactor
NAVY Naval Reactors Site - TBD
NNS Norfolk Naval Shipyard
NRF Naval Reactor Facility
NVTS, NTS Nevada Test Site
ORR, ORTN Oak Ridge Reservation
PAPL Pantex Plant
PGDP Paducah Gaseous Diffusion Plant
PHNS Pearl Harbor Naval Shipyard
PNS Portsmouth Naval Shipyard
PORT Portsmouth Gaseous Diffusion Plant
PPPL Princeton Plasma Physics Laboratory
PSNS Puget Sound Naval Shipyard
RFTS Rocky Flats Environmental Technology Site
SARS, SRS Savannah River Site
SEG GTS Duratek (formerly, Scientific Ecology Group)
SK SafetyKleen
SNLN Sandia National Laboratories - NM
SPRU Separations Process Research Unit
TBD To Be Determined
TBDO To Be Determined/Off-Site
WIPP Waste Isolation Pilot Plant
WVDP West Valley Demonstration Project

16



11e2

Excepted Package

Exempted/
Special Form
(EXS)

Hazardous
Material

High Level
Radioactive Waste

Industrial
Packaging (IP)

IP-1

IP-2

GLOSSARY

11e2 by-product material is (1) any radioactive material (except special
nuclear material) yielded in or made radioactive by exposure to the
radiation incident to the process of producing or utilizing special nuclear
material, and (2) the tailings or wastes produced by the extraction or
concentration of uranium or thorium from any ore processed primarily
for its source material content (42 USC 2014, 10 CFR 20.1003).

Excepted package means a packaging together with its excepted Class 7
(radioactive) materials as specified in 49 CFR Part 173.421-173.426 and
173.428.

Special Form is a Class 7 (radioactive) material that meets the conditions
listed in 49 CFR Part 173.403.

A substance or material, which has been determined by the Secretary of
Transportation to be capable of posing an unreasonable risk to health,
safety, and property when transported in commerce, and which has been
so designated. The term includes hazardous substances, hazardous
wastes, marine pollutants, and elevated temperature materials as defined
in this section, materials designated as hazardous under the provisions of
Sec. 172.101 of this subchapter, and materials that meet the defining
criteria for hazard classes and divisions in Part 173 of this subchapter
(49 CFR 171.8).

(A) The highly radioactive material resulting from the reprocessing of
spent nuclear fuel, including liquid waste produced directly in
reprocessing and any solid material derived from such liquid waste that
contains fission products in sufficient concentrations; and (B) other
highly radioactive material that the Commission consistent with existing
law, determines by rule requires permanent isolation (42 USC 10101, 10
CFR 72.3, 10 CFR 960.2).

Industrial packaging meets the requirements of 49 CFR Part 173.410 and
173.411. Industrial packages are categorized in 49 CFR Part 173.411 as
either IP-1, IP-2 or IP-3

An IP-1 packaging must meet the general design requirements
prescribed in 49 CFR Part 173.410.

An IP-2 packaging must meet the general design requirements
prescribed in 49 CFR Part 173.410 and when subjected to the tests
specified in Part 173.465 (¢) and (d) or evaluated against these tests by
any of the methods authorized by Part 173.461 (a), must prevent:

(1) Loss or dispersal of the radioactive contents; and

(i1) A significant increase in the radiation levels recorded or calculated at
the external surfaces for the condition before the test.
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IP-3

Limited Quantity

Low Level
Radioactive Waste

Low Specific

Activity (LSA)

LSA-I

LSA-II

GLOSSARY

Each IP-3 packaging must meet the requirements for an IP-1 and an IP-
2, and must meet the requirements specified in Part 173.412 (a) through
Part 173.412 (j).

Limited quantity of Class 7 (radioactive) material means a quantity of
Class 7 (radioactive) material not exceeding the materials package limits
specified in Part 173.425 and conforming to requirements specified in
Part 173.421.

Radioactive material that (A) is not high-level radioactive waste, spent
nuclear fuel, Transuranic waste, or by-product material as defined in
section 2014(e)(2) of this title; and (B) the NRC Commission, consistent
with existing law, classifies as low level radioactive waste (42 USC
10101, 10 CFR 62.2).

Low Specific Activity (LSA) material means Class 7 (radioactive)
material with limited specific activity that satisfies the descriptions and
limits set forth below. Shielding materials surrounding the LSA material
may not be considered in determining the estimated average specific
activity of the package contents. LSA material must be in one of three
groups, LSA-I, LSA-IT or LSA-IIIL

LSA-I materials are:

(i) Ores containing only naturally occurring radionuclides (e.g., uranium,
thorium) and uranium or thorium concentrates of such ores; or

(i1) Solid unirradiated natural uranium or depleted uranium or natural
thorium or their solid or liquid com-pounds or mixtures; or

(ii1) Class 7 (radioactive) material, other than fissile material, for which
the A, value is unlimited; or

(iv) Mill tailings, contaminated earth, concrete, rubble, other debris, and
activated material in which the Class 7 (radioactive) material is
essentially uniformly distributed and the average specific activity does
not exceed 10° Ay/g.

LSA-II materials are:

(1) Water with tritium concentration up to 0.8 TBq/liter (20.0 Ci/liter); or
(i1) Material in which the Class 7 (radioactive) material is distributed
throughout and the average specific a-activity does not exceed 10 A,/g
for solids and gases, and 10™ A,/g for liquids.

18



LSA-III

Mixed Waste

Non-EM Waste

Non Radioactive,
Hazardous (NRH)

Non Radioactive,
Non Hazardous
(NRD)

Performance
Oriented
Packaging (POP)

GLOSSARY

LSA-III materials are solids (e.g., consolidated wastes, activated
materials) that meet the requirements of Part 173.468 and which:

(i) The Class 7 (radioactive) material is distributed throughout a solid or
a collection of solid objects, or is essentially uniformly distributed in a
solid compact binding agent (such as concrete, bitumen, ceramic, etc.);
and

(i1) The Class 7 (radioactive) material is relatively insoluble, or it is
intrinsically contained in a relatively insoluble material, so that, even
under loss of packaging, the loss of Class 7 (radioactive) material per
package by leaching when placed in water for seven days would not
exceed 0.1 A,; and

(iii) The average specific activity of the solid does not exceed 2 x 107
Ay/g (49 CFR 173.403, 10 CFR 71.4).

Waste that contains both hazardous waste and source special nuclear, or
by-product material subject to the Atomic Energy Act of 1954 (42
U.S.C. 2011 et seq., 42 USC 6903).

Waste/materials which are either newly generated or waste/materials
which do not belong to EM, but are being managed at an EM site and
may be dispositioned with EM waste/materials.

Material that is a hazardous waste per 40 CFR Part 261.3 (RCRA),
which is not managed as a radioactive material.

Material that is not regulated or managed as either radioactive or RCRA
Hazardous.

Performance Oriented Packagings must meet certain requirements for
non-bulk packagings for hazardous materials. Standards for these
packagings are based on the UN Recommendations. POP specifications
are found in 49 CFR Subpart L.
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SCO-1

SCO-11

Special Hazardous
Material Packaging
(non-rad)
(HAZSPEC)

Spent Nuclear Fuel

Strong Tight
Packaging

GLOSSARY

SCO-I is a solid object on which:

(i) The non-fixed contamination on the accessible surface averaged over
300 cm’ (or the area of the surface if less than 300 cm” ) does not exceed
4 Bg/cm® (10™* microcurie/cm®) for beta and gamma and low toxicity
alpha emitters, or 0.4 Bg/cm® (10” microcurie/cm?) for alpha emitters;
(i1) The fixed contamination on the accessible surface averaged over 300
cm’ (or the area of the surface if less than 300 cm?) does not exceed 4 x
10 Bg/cm® (1.0 microcurie/cm®) for beta and gamma and low toxicity
alpha emitters, or 4 x 10~ Bg/cm” (0.1 microcurie/cm?) for all other
alpha emitters; and

(ii1) The non-fixed contamination plus the fixed contamination on the
inaccessible surface averaged over 300 cm® (or the area of the surface if
less than 300 cm®) does not exceed 4 x 10 Bg/cm® (1 microcurie/cm®)
for beta and gamma and low toxicity alpha emitters, or 4 x 10~ Bg/cm’
(0.1 microcurie/cm?) for all other alpha emitters.

SCO-II is a solid object on which the limits for SCO-I are exceeded and
on which:

(1) The non-fixed contamination on the accessible surface averaged over
300 cm® (or the area of the surface if less than 300 cm?) does not exceed
400 Bg/cm® (10 microcurie/cm?) for beta and gamma and low toxicity
alpha emitters or 40 Bg/cm® (10~ microcurie/cm?) for all other alpha
emitters;

(i1) The fixed contamination on the accessible surface averaged over 300
cm’ (or the area of the surface if less than 300 cm?) does not exceed 8 x
10° Bg/cm® (20 microcurie/cm?) for beta and gamma and low toxicity
alpha emitters, or 8 x 10™* Bg/cm” (2 micro-curies/cm?) for all other
alpha emitters; and

(ii1) The non-fixed contamination plus the fixed contamination on the in-
accessible surface averaged over 300 cm” (or the area of the surface if
less than 300 cm®) does not exceed 8 x 10° Bg/cm® (20 microcuries/cm?)
for beta and gamma and low toxicity alpha emitters, or 8 x 10™* Bg/cm®
(2 microcuries/cm?) for all other alpha emitters (49 CFR 173.403, 10
CFR 71.4).

The term "hazardous material" is common terminology in several
functional categories throughout transportation. However, the phrase
"special hazardous material" identified in the AC/PC database is not.
Therefore, an assumption has been made that "special hazardous
material" packaging will be defined simply as, packaging authorized or
allowed by the DOE for the transport of hazardous material.

Fuel that has been withdrawn from a nuclear reactor following
irradiation, the constituent elements of which have not been separated by
reprocessing (42 USC 10101, 10 CFR 960.2).

Strong Tight Packaging must meet minimum packaging requirements as
specified in 49 CFR Part 173.24 and 173.24a (non-bulk), or 173.24b
(bulk).
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Surface
Contaminated
Object (SCO)

Transuranic Waste

Type A Packaging

Type A Quantity

Type B Packaging

Type B Quantity

GLOSSARY

Surface Contaminated Object (SCO) is a solid object which is not itself
radioactive but which has Class 7 (radioactive) material distributed on
any of its surfaces. SCO must be in one of two groups, SCO-I or SCO-II.

Material contaminated with elements that have an atomic number greater
than 92, including neptunium, plutonium, americium, and curium, and
that are in concentrations greater than 10 nCi/g, or in such other
concentrations as the Nuclear Regulatory Commission may prescribe to
protect the public health and safety (42 USC 2014).

Type A packaging meets the requirements of 49 CFR Part 173.410 and
173.412 and is designed to retain the integrity of containment and
shielding under normal conditions of transport as demonstrated by the
tests set forth in Part 173.465 or Part 173.466, as appropriate. A Type A
package does not require Competent Authority Approval.

A “Type A quantity” is a quantity of Class 7 (radioactive) material, the
aggregate radioactivity which does not exceed A, for special form Class
7 (radioactive) material or A, for normal form Class 7 (radioactive)
material. A and A, values are given in 49 CFR Part 173.435 or are
determined in accordance with Part 173.433 (49 CFR 173.403, 10 CFR
71.4).

Type B packaging is designed to retain the integrity of containment and
shielding when subjected to the normal conditions of transport and

hypothetical accident test conditions set forth in 10 CFR Part 71.

A “Type B quantity” is a quantity of material greater than a Type A
quantity (49 CFR 173.403, 10 CFR 71.4).
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Figure 9.

Complex-wide EM & Non-EM Disposition Waste in Metric Tons
(MT) by Material Type, Near Term
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Figure 10.

Complex-wide EM & Non-EM Disposition Waste in Metric Tons (MT)
by Material Type, Life Cycle
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Figure 11.

Complex-wide EM & Non-EM Disposition Waste in Metric Tons of
Heavy Metal (MTHM) by Material Type, Near Term
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Figure 12.

Year

Complex-wide EM & Non-EM Disposition Waste in Metric Tons of
Heavy Metal (MTHM) by Material Type, Life Cycle
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Figure 13.

Complex-wide EM & Non-EM Disposition Waste in Number of

70

Canisters (NC) by Material Type, Near Term
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Figure 14.
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Figure 17.

Complex-wide Shipments by Transportation Mode, Near Term
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Figure 18.

Complex-wide Shipments by Transportation Mode, Life Cycle
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B Rail 1858 | 7,45 | 1634 | 364 337 335 328 316 283 283 283 283 283 386 383
oAir - 45 | - - - - - - - - - - - -
Year

*Two years only



Figure 19.

Complex-wide Number of Packagings by Packaging Type, Near Term

100,000
=
7)) -
o 80,000 __
£ -
g —
% 60,000 - ]
£ - O — =
s 40,000 - ] 1 B - T =]
° || ||
[}
Kol
E 20,000 -
=
_ = ! - — — S e — —
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
B Type B 7 m 183 260 560 1606 1954 1813 1998 2292 | 2,079 2,246
O Type A 3,165 3,041 7,738 740 6,227 7001 | 5754 | 4204 4999 | 5790 | 5667 4,967
mTBD 16 9 34 1 94 56 90 5 5 227 5
osTP 44363 | 6,87 | 29,500 | 36,93 | 38342 | 34,601 | 51363 | 66,347 | 39,748 | 8521 | 32229 | 19,582
OHAZSPEC | 3858 2 2 2 2 3 2 2 1 1 1
mPOP 2,858 3,63 2,745 3,010 2,854 2,18 1897 1727 1727 1727 1727 1727
aP 3,021 2,21 1727 2,227 1686 2096 | 2384 2,156 2,106 1962 1924 1924
Year
Figure 20.
Complex-wide Number of Packagings by Packaging Type, Life Cycle
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m —
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©
= 150,000
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a
2 100,000 —
£
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§ Oo0ooooonoo
o - =
1999- | 200+ | 2006- | 201+ | 20%- | 202t | 2026- | 203t | 2036- | 204+ | 2046- | 205% | 2056- | 206+ | 2066-
2000* | 2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060 | 2065 | 2070
B Type B ™8 | 4563 | 10,428 | 13,928 | 6,734 | 5537 | 5593 | 5722 | 46 46 46 46 46 22 22
OType A 6,96 | 34,130 | 25,627 | 7,207 | 0,722 | 4,624 | 3641 | 2099 | 528 | 528 | 489 | 479 | 479 | 479 | 479
mTBD 25 565 | 247 651 | 3,299 5 2 5 5 5 5 5 5 5 5
OSTP 60,550 | 189,999(243,20 | 62,119 | 111456 | 126,459 | 58,294 | 411177 | 36,778 | 36,640 | 36,555 | 36411 | 36,555 | 36,41 | 36,549
OHAZSPEC | 3,860 1 6 1 1 1 1 1 1 1 1 1 1 1 1
BPOP 6,021 | 12,624 | 8,635 | 3,768 | 2,843 | 2,833 | 2,833 | 2,833 | 2,833 | 2,833 | 2,833 | 2,833 | 2,833 | 2,833 | 2,835
oP 542 | 10,20 | 0,072 | 1299 | 73 21 - - - - - - - - -
Year

*Tw o Years Only

A-9



Figure 21.

Number of Shipments

Complex-wide Shipments by DOT Material Class, Near Term

10,000
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2,000 —— — +—_| —
1,000

. = S . ||

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
O 18D 692 445 663 713 548 865 453 490 465 444 504 454
O sco2 - - - - - 25 57 44 44 18 - -
mSCo1| 150 - - R - 5 5 ; ; - - ;
B NRH 627 3,413 2,887 4,316 3,703 2,574 3,062 1,620 578 354 270 265
ONRD 67 190 260 275 269 145 114 55 63 63 286 63
ENLB 7 110 177 223 307 751 818 712 780 866 420 918
ONLA 66 60 217 203 175 202 177 123 135 145 144 139
mLA3 - 5 4 4 4 4 4 4 4 4 4 4
OLSA2 634 455 316 101 175 3,090 2,988 291 294 152 114 114
OLSA1 862 2,296 1,880 1,866 1,854 1,823 1,405 1,015 1,787 776 729 538
HLMQ 125 188 355 254 386 402 340 354 270 927 197 172
O EXS 186 188 329 - - - - - - - - -
Year
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Figure 22.

Complex-wide Shipments by DOT Material Class, Life Cycle
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1999- |2001- |2006- |2011- |[2016- |2021- |2026- |2031- |2036- |2041- |2046- |2051- |2056- |2061- |2066-
2000* | 2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050 | 2055 | 2060 | 2065 | 2070

O TBD 1,137 | 3,242 | 2,357 | 2,122 | 6,592 | 3,700 |4,184 |4,420 335 335 335 335 335 335 335
Osco2 - 82 106 - - - - - - - - - - - -
ESCOo1 150 10 - - - - - - - - - - - - -
B NRH 4,040 |16,542 | 3,087 634 749 815 526 440 440 440 440 440 440 440 440
O NRD 257 1,063 530 203 186 184 182 182 182 182 182 182 182 182 182
B NLB 117 2,276 | 3,696 |4,922 1,804 | 1,446 952 503 75 75 75 75 75 175 175
O NLA 126 974 686 681 900 810 985 1,238 21 21 21 20 20 20 20
W LSA3 5 20 20 4 4 4 4 5 4 4 4 4 4 4 4
OLSA2 1,089 | 6,670 965 479 528 520 474 480 113 118 101 101 101 101 101
O LSA1 3,158 | 8,828 | 4,845 | 1,386 | 1,890 |2,154 | 1,014 720 655 654 651 651 651 651 651
Bl MQ 313 1,737 | 1,920 832 841 830 815 809 809 809 809 809 809 809 809
O EXS 374 329 - 1 1 1 1 1 1 1 1 1 1 1 1

*Two Years Only Year
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Appendix B

Site-Specific Shipment Data
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Figure 45. Major Site Shipments Compared with All Other Sites

Comparison of Outgoing Shipments from the 11 Major Sites
verses All Other Sites

@ 11 Major Sites 71% (50,565)
W All Others 29% (20,186)

Comparison of Incoming Shipments to the 11 Major Sites
verses All Other Sites

111 Major Sites 21% (14,817)
W All Others 79% (55,934)
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Appendix C

Site Specific Volume, Weight

and Canister Data

(Disposition Volume/Weight/Canister Data for
Stream Data not Reported as Shipments in
Appendix B)






(EIN928) %00. NNOO T Aw._unh._u ﬁmN mo.ﬂawﬁnﬁ Omjw Oomv
lea)
i3 0¢ e 0¢ 0¢ 4% 9 8¢ I I 8 - Byiom
(eyeq yua wdiyg ayy u; pajioday joN) 3j9ko 0+0Z | 600Z | 800Z | L00Z | 900Z | S00Z | ¥00Z | €002 | 200Z | LOOZ | 000Z | 666
oy ‘ous Buiaieoay Aq (N ut) swnjop Aq [eravjey

uoljisodsig BuiobhinQ NJ-uoN 3 N3 piojueH L g

- Ol <

o

sl 3

(1]

0z =

«
14
0¢
Ge

(€N 92€) %001 418430 B

(eyeq juawdiys sy
ul pajioday JoN) wua] JeaN ‘@dA) aysepr Aq (SN ul) swinjop
Aq |eus)e|y uomsodsiqg Buiobing N3-UoN R N3 piojueH

(ejeq yua wdiys ayj ut pajioday JoN) 81949
a1 ‘odAL aysem Aq (¢ N ut) awnjop Aq |etiaje |y
uonisodsig buiofnO N3-uoN 8 N3 plojueH

B)e(q dwnjo A uonisodsiq surogynQ pIojury ‘94 31ngIg



(8% ‘9t ‘€T SeaN31, Os[e 999)

(WHLINGE2) %000 ¥ O
(WHLW #'0)%.>MINY O

Jea)

100 | 9€°0 ¢00 | 090 INSE
0,0Z | 600¢ | 800Z | L00C | 900¢ | S00¢ | ¥00¢ | €00Z | ¢00¢ | L0OOC | 000C | 666,

(e3eq Juawdiyg ay3 ui pajioday JoN) 3199 8y
‘ong Buiaiaaay Aq (WHLI u1) ubram Aq eriajey 1’0
uonisodsiqg 6uloBno WI-UON B W3 PIojueH

¥'0

(IWH.LIN) 3uBrop

G0

L0
(IWHL N 9€'2) %00 NS B
(eyeq juawdiyg ayj ui
pajioday JoN) wia] seaN ‘@dA) a3sep Ag (IWHLIN ut) 3ybBia m
Aq |euajey uonisodsiq Buiobino W3-uoN B W3 plojuey

(ejeq Juswidiyg ay} ur payioday JoN) 81949 8y
‘adA) aysepm Aq (NHLIN ut) 3yBram Aq |etiaje |y
uonisodsiqg ButoBing N3-uoN B N3 plojueH

B)E( IYSIAA uonisodsi(q suroginQ pAojuey ‘L 9In3ig



(ONG¥2'2) %00 Ay O

(eyeq Jus wdiys ayj ui pajioday jJoN) 81949 a1
‘a)g Buiniesay Aq (ON) si9isiued jo # Aq |elivje |y
uoiyisodsiq buiobnQ NI-uoN B NI piojuey

(ONS¥2'a) %00 MTH B

(ejeq jus wdiys ayj ui pajioday jJoN) 81949
)11 ‘adA] aysep Aq (DN ul) si93siue) jo 1aqunp Aq
leriaje |y uonisodsig Buiobing W3-uoN B N3 plojuey

(Ly~9% ‘€T seI31q os[e 33S)

Jea)

MTHE

0,0Z | 600¢ | 800¢ | L00Z | 900¢ | S00¢ | ¥00C | €00¢ | ¢00¢C | LOOZ | 000C | 666/

WwJa] JeaN ul 8UON

(9N) s193siue9 jo JaqunN

(eyeq yuawdiyg ay} ur payioday
JON) wua] Jeap ‘adA] aysepn Aq (DN) sdaisiue) jo JaquinN
Aq [eusyey uonisodsiq Buiobno W3-uoN B N3 piojueH

Ble( J19)s1ue)) uonisodsi(q surogynQ parojury ‘g 21ngig



(EWon)% 93s@
(EW8)%>1dddO
€en mmrwv._min_ (7 2131 osTe 293)

(v
(EW€T)%>1aNIE
(EWO0Y8) %L 1v3aD D
(EWENL) %6 dWI0m
(EN6S) %> INYEE
(EW020°0L) %28 3TNV DO

leaj

€6 | €6l | €6l | €6l | LOZ | WT | 9/Z | 6.5 | OV8 | L8S | CV8 | il M1 o
S L JA L Z | MTTNE

(eyeq Jus wdiys ay} ur pajioday JoN) 8j9k9 0L0Z | 6002 |8002| £00Z| 900Z| S00Z| #00Z| £00Z| 200Z | LO0Z | 000Z| 6664
a7 ‘ong Buiddiys Aq (gN ul) dwnjoA Aq [elaa3e |y

uonisodsiqg Burwoou|] NF-UoN @ N3 piojueH _|_ _|_ _|_ _|_ _|_ _|_ :

- 00¢
T 00¥
- 009
L L - 008
—~ 000°L
00Z°L

(SIN) dwnjop

(EN8Z)%>MTTNE
(€N €€Z'D) %00 MO
(eyeq juawdiys ayy ut pajioday
JON) wua] Jeap ‘adA] aysep Aq (SN ul) swnjop
Aq el19)e uonisodsig Burwoosu| N3-uoN 8 N3 plojueH

(eyeq yua wdiys ayj ur payioday JoN) 8249
ay1 ‘adA 1 aysem Aq (¢IN u1) swnjop Aq jeriaje |y
uolyisodsig Burwoou] N3-UoN B INF piojueH

B)e(q dwinjo A uonisodsiq Surmoduy paojuey ‘6 In3Ig



(EWS91)%a oaglo
(EWy)%>agaLno
(EWE)%>NLYOm

(SN 081°G) %8¢ TANIE
(EWED)%>ISYHD
(EWSLZ'9) %9y NNOD T
(€N 659) %S MINY O

(1§ ‘9 sam31] os[e 00S)

Jea

€9 €9 ZvHO
o o o o o o o [3°] [3°] LG 0L |l6'Y MT110
€6 | €9 | C8 | TET | TET | TET | TET | CWS | €8V | 99 | 99G | S8 | MTTNE

Amumn_ u:wEn__._m ayj ul _uwu._on_wm uozv 0L0Z | 600C | 800C | L00Z | 900¢C | S00¢C | ¥00C | €00Z | €00C | LOOZ | 000C | 666L
919AD a1 ‘aus Buiateoay Aq (¢4 ul) awnjop Aq e = I W W l l - )
lets9)e N uoryisodsig Burobino W3-uoN @ N3 TFANI |l
-+ 000}
<
=)
| | ‘ c
000 3
(5]
—+ o000't =
@
—+ 000'%
i
(e 8081) % NYLDO 000°S

(EW Y2V L) %ryS MTTN E

(EWZZLY) %YE MI1 O
(EW201) % ZvHO (eyeq uawdiys ayy

ul pajioday JoN) wua] JeaN ‘@dA) aysepn Aq (SN ul) swnjopA

Aq |eue)ey uonisodsiq ButoBino W3-uoN ® W3 T33NI

(ejeq jJus wdiys ay3 ur pajioday jJoN) 81949
a1 ‘odAL aysem Aq (SN ut) swinjop Aq [eriajey
uoiysodsiqg Bujobino W3-uoN B NI TIANI

eje( dwnjoA uonisodsiq surosnQ TAANI °0S 231y



(0S ‘9T som3r os[e 23S)

(WHLI Q) %000 AAVNE

Jea)

14\ 3 € 4 4 3 € l ANSE
0L0C | 600¢ | 800Z | L00C | 900¢ | S00¢ | ¥00¢ | €00Z | ¢00¢ | L0OOC | 000C | 666

(eyeq Juawdiys ay3 ui pajioday JoN) -
819K9 ay1 ‘oNs Buialeoay Aq (WHLIN ul) 3ybram Aq
letiaje |y uoisodsig Burobino W3-uoN B N3 TFANI ol

0¢

(IWH.LIN) 3uBrop

0¢

(187
(WHLING) %00 ANSHE
(eyeqjuswdiys
ay} ur pajsoday JoN) waay JedN ‘@dA ) aysem Aq (INHLIN ut)
bia m Aq |eriaje|y uoiisodsiq ButoBbing W3-uoN ® W3 T33NI

(ejeq Jus widiyg ayj ui pajioday JoN) 89h a1
‘adf) aysem Aq (NHLIN ut) ubiam Aq jeriajey
uolyisodsiqg Bujobno WI-uoN ® N3 T3aNI

el JYSA\ uonisodsiq surosnQ TAANI ‘IS N3y



LD (ewex)w>damo
(enW%>0ag10
(EIN89) % NINSE

(EWZZ2) %P SL4Y D
(EW6L)%>SNSd
(EWI) %> 1404 @
(EN€00)%>SNd @
(ENL)%.>SNHd O
(ENG8) % 4N D
(EN9) % >SNNE
(ENE)%>ddn e
(EN8)%>SNIND
(eWa)%>INV1O
(EWL) %>19v1m
(EN2) %> NIMY @
(EN8E) %l SSIAM @
(EN6E) % 1dvMO
(SN 081°G) %06 13INIE
(EWS) %> WWoom 0L0Z | 600Z| 8002| £00Z| 9002 | S002| #00Z | £002| 200Z| L0O0Z | 000Z| 666.
(EWL)%>sSNODO
(EN6)%>T1dvam

(€6 °LT som31] os[e 23S)

lea

o o o o o o o ¢S | €9 | ¢S | VL 4% m1o
O | YO | YOL | €4 | €4 | €A | €4 | €L | OVC | €¥Z | 06C | dg | MTTNE
0oL | OO nyLo

(EWZ)%>MINY @ - 00l s
(EWP)%>IINYE L 00z m
(]
(ejeq jus wdiys - o0e =
ay} ul pajioday JoN) a19A9 817 ‘oS &
Buiddiyg Aq (g u1) dwnjoA Aq [erisie [ ooy
uonisodsig burwoou| W3-uoN ® W3 T33NI 005
(eyeq juawdiys ayj ui pajioday
JON) wua] Jeap ‘adA] aysepn Ag (SN ul) swnjop
Aq |eaye\ uonisodsiq Buiwoou| W3-uoN B W3 T33NI
(EW002)%eNYLO
(EIN900'G) %28 MTTIN B
(€N 995) %0 M1 D
(ejeq jua wdiyg ayj ui pajioday Blg(q swinjo A :c_:mcammﬁ wﬂmacn:: THAHANI TS o&ﬂwmm—

JoN) 919A9 817 ‘edA | aysem Aq (¢ N u1) swnjoA Aq
lea9)e |y uonisodsiq Burwoou| W3-uoN B W3 TIANI



(2§ ‘LT sam31] os[e 00S)

(WHLW 22) %00 daAM O
(WHLW900)%>1v3oDO

Iea)

1’0 Le iNSE
0L0¢ | 600¢ | 800¢ | L00C | 900¢ | S00¢C | ¥00Z | €00¢C | ¢00¢C | L0OC | 000¢ | 666,

(e3eq jua wdiysg ayj ul payioday joN)
919A9 a)17 ‘eug Buiddiys Aq (WHLIN ut) ybram Aq §
[elaaje |y uonisodsiqg Burwooul W3-uoN @ N T3ANI

[Te)
(WHLI) 3uBropm

G¢

0¢

(WHLI 22) %00, ANS @ (eyeq yuawdiyg ayj ur pajsoday
JON) wua] JeaN ‘adA) aysem Aq (IWHLIN ut) 3yBram

Aq |eraye\ uonisodsiq Buiwoou) W3-uoN B N3 T33NI

(ejeq Jua wdiys ayj ut pajioday JoN)
919K9 ay ‘edA L aysem Agq (INHLIN 1) 3ybram Aq
letaje |y uonisodsiq Burwosul W3-uoN B W3 TI3NI

ele( JYSPA\ uonisodsiq Surwodu] THANI €S dIn31y



(€N 899'6L) %.G ddiM @
(EW0)%>agLO
(EWQ)%>TaNIm

(EWe)%>dANIO
(€N 0EE'E) %0 WMO m
(€W 60S1) %EE WNOD T

(87 2an31 os[e 99S)

Jeajp

[4°) 828 (€68°C | 6861 |€/6'C| €601 | 92 | €8 16 ZvHO
o Z 8901 | €29 | 269 | 96G | ¥Z9 | 88 L. | MTTANE
2/8 | 168 | G8ll | 6221 | G891 | 2ET) | 88C1 | 099 | L6G | vBL | S¥T | W nyLo

Aaumn_ juawdiyg ay)y ui pajioday uozv w_o>o 0L0Z | 600¢ | 800¢ | L00Z | 900¢ | S00¢C | ¥00C | €00C | ¢00¢ | LOOZ | 000C | 666L
8)17 ‘eus Buinieoay Aq (gIN ul) dwnjop Aq [elidje _I_ _ 57

uonyisodsig buiobinQ N3-UoN B N SO we|y soT

] 000°L

000

000°¢

(SIN) awnjop

L 000'y

L] 000°G

0009
(e W899'6) %.5NYLO
(EW08L'E) % MTTIN E

(€ W 8801) %zE ZVHDO (eyeq Juawdiys ayy

ul pajioday JoN) wua] JeaN ‘@dA) aysepn Aq (SN ul) swnjopA
Aq jelayey uoisodsiqg BuiobnQ N3-UON R INF SOWe|Y SO

(ejeq jJua wdiys ayj ur pajioday JoN) 91949
oy ‘odA | a3sem Aq (gIN u1) swnjop Aq |etiaje |y
uoljisodsig Buiob3nQ WI-UON B INF SO we|y SO

B)e(q dwinjo A uonisodsiq SuroginQ sowrery so| ‘pS I3



01-2

(67 2314 os[e 99%)
(EWL)%e 0agLDO

(EW V) %8 WNOO @

leajp

l l 3 3 l l l m1o
0L0Z | 600C | 800¢C | L00Z | 900¢ | S00¢ | ¥00C | £€00¢ | ¢00C | LOOC | 000C | 666L

(ejeq Jus widiyg 8y} ur pajioday jJoN) 81949 )
8417 ‘oys Burddiys Aq (¢ N u1) awnjoA Aq [elaaje
uolyisodsig Buirwoou] NJ-UoN ® N SO we|y SO

<

- G0 9

c

3

o©

=

[ Y [ S Y I O [ N B Lo &
gl

(€W ¥S) %00 M11D (eyeq yuawdiys ay} ui pajioday joN)

wia] JeapN ‘adA] aysepn Ag (SN ul) swnjop Aq Jeliaje |y
uonisodsiq Buiwoou| N3-UuoN @ NF Ssowe|y so

(eyeq yua wdiyg ayjy ui payioday jJoN) 81949
a1 ‘edA L aysem Aq (¢ ur) dwnjop Aq |eriaje |y
uolyisodsig Buiwosu] NF-UON @ INF SO We|y SO

B)E(q dwinjo A uonisodsiq Surmoduy sowey S0 °SS ANy



I1-D

(0€ 21n31,q os[e 99%)
(£ IN €69) %000 WINOOD @
Jeaj
9 1] o 0¢ e €L 16 G6 4 8 ZvHO
0L0Z | 600¢ | 800C | L00¢C | 900¢C | S00C | ¥00C | €00¢C | €00C | LOOC | 000C | 6661
(eeq yua wdiys ayj ul pajsoday JoN) [ = ] =
819A9 ay17 ‘oNg Buiaeoay Aq (gN ul) dwnjoA Aq || 05
leliaje |y uoiysodsiqg buioBino W3-uoN B T SIN
— 00l <«
=)
sk 5
]
00z =
«
0S¢
L | 00€
0S¢

(€ N €69) %00L ZVH O (eyeq uawdiys

ayj ui pajioday JoN) waa] seaN ‘adA] aysep Aq (SN ul)
awn|oA Aq |eriaje|y uoiisodsiqg Buiobno NJ-uoN ® N3 SIN

(ejeq Jud wdiys ayj uj payioday
JoN) 91949 a1 ‘odA L d3sem Aq (gIN ul) dwnjop Aq
leriaje |y uoisodsiq Butobino N3-uoN 3 NI SIN

B)e(q dwnjoA uonisodsiq Surog)nQ 31§ IS, BPLAIN °9S dan31



n
(ENE898)%.8S14H B C gl wE Os[e oomv
(EWGLS L)% dNIND
(EWBLEE) %z LYaD O

(EWLLZ)%>0313 @

Jeaj

¥06'€€|SE6°€C|8250Z | 266'VE| 082'Le| L68°L | 288°L | 09S'L | MTT Di

0L0Z | 600C | 800C | L00Z | 900¢ | S00C | ¥00C | €00C | ¢00C | LOOC | 000C | 666l _
(eyeq yue wdiys ayj ur payioday JoN) _I_ _I_ _I_ 000'C
819A9 a1 ‘eus Burddiyg Aq (¢ ut) swnjop Aq
lelsaje |y uonisodsig Burwodou] p3-uoN ? N3 SIN - 000°0L
- 000Gl
- 000°'0¢
000'G¢
- 000°0€
000°GE
000°0Y

() awnjop

(€W 826'L5) %00L M1 D (ejeq Juawdiys ayj ui

pajioday JoN) wad] JeaN ‘@dA] aysepn Aq (SN ul) awnjop
Aq |er1a)e\ uonisodsiq Bujwoou) N3-uoN B W3 SIN

(ejeq@ Jus wdiyg oy} ur pajsoday
JoN) 8[9A9 8y ‘adA ) a1sep Aq (SN ul) dwnjop Aq
[el10)e |y uolysodsiq Fujwoou] W3-uoN B W3 SIN

B)e(q Jwnjo A uonisodsiq Suruoduy 9IS IS, BPBAIN °LS 21n3I]



(ewsg)%>0ag10 Amm o‘SwE Os[e oomv
(EWL) %> NLYOm
(EW8H'E) %y YANT O

(e W 88E'€E) %9¥ 3000

(€ N #02'9€) %05 WIWOD O

Jea
6 o b ZVHO
8lv | 8.v | 8Ly | 8Ly | 8Ly | 8.¥ | 8.¥ | 8.F | 6'88Y| ¥8Y | 0€G | g€ | MT1O
00L | 00L | 0OL | 00L | 0OL |S¥Z'€|8.6'C | 000% |8Z0'F | 0001 | 2261 | 1982 | MTTNE
wol o Bsylom
0L0Z | 600Z | 8002 | 200Z | 9002 | S00Z | ¥00Z | £00Z | Z0OZ | LOOZ | 000Z | 666

J U O d U -

- 000}

(eyeq Jua wdiys ayj} ur pajioday JoN) 31949
ay17 ‘aNg Buialeoay Aq (¢ ut) awnjoA Aq [eliaje N
uonjisodsiq Burobno W3-uoN B NI 36p1y ¥eo

- 000C

- 000°¢

(SN) awnjop

000y

(€W 62)%>19430 @

(€N €50'6E) %ES MTTIN B
(EW LA'VE) %Ly MO
(EW02)%>ZVHDO

000'G

(eyeq juswdiys sy
ul pajioday JoN) wua] JeaN ‘@dA) aysepn Aq (SN ul) swnjopA
Aq |el1a1e |y uonisodsig BuloBino W3-uoN 3 INT 36pry %eo

(ejeq Jus wdiyg ay3 ur payioday JoN) 81949
a1 ‘adA L a3sem Aq (€N u1) swnjop Aq [etsaje |y
uonisodsiqg ButoBino W3-uoN B NI 26pRy Yeo

B)e(q dwinjo A uonisodsiq SuroginQ ISpR YO °8S 9INJI



(EW2) %> daamo
(€N L62) %SE S14¥ @
(EN 9¥Y) %ES LYOd B

(EWO)% daDdm

(EWI) % NIYOm
(EWE)%>T13INIE
(EWLL) %8 IINVD

(09 ‘€€ som3r os[e 23S)

Jeaj
o ZvHO
o Mo
(eyeq Jus wdiyg ayj ur payioday JoN) 81949 | 49 | Oc |gva] €1 | MTINE
o)1 ‘ays Burddiys Aq (g u1) ewnjop Aq jeriaje 0,02 | 600Z| 800Z| £00Z| 900Z| 00| ¥00Z| €00z| Z00Z| L00Z | 000Z| 6664
uoiisodsiqg Buwoosu W3-uoN 3 N3 26pRy ¥eo

- - 001
- 00¢

00€

(g) awnjop

(EWL) %> 1oW0 @
(EW 289)%Z8 MTTIN E
(EWZH)%a m11O
(EWO) % ZVHDO

ooy

(eyeq Juawdiys ayj ui pajioday
JON) wua] Jeap ‘adA] aysepn Ag (SN ul) swnjop Ag
leliajey uonyisodsiq Burwoouj N3-uoN B N3 3Bpry %eo

(ejeq jua wdiys ayj ui pajioday JoN) 81949
a1 ‘adA ) aysem Aq (¢ N u1) awnjop Aq jeriaje
uonjisodsig Buiwosu] NI-uoN B INT 96p1Ry Yeo

B)e(q owinjo A uonisodsiq Suroduy ISpRY YL °6S AN



(6§ ‘c¢ sam31] os[e 00S)

(WHLINZ000) %00 SHYS m

I-EYN

(ejeq yua wdiyg ay3 ur pajioday JoN) 91949 5000 0s000 010000 NS E
o417 ‘ous buiddiys Aq (WHLW ut) 3uB1am Aq jerieze 0,02 | 6002 | 8002 | L00Z | 900Z | S00Z | ¥00Z | €00Z | 200Z | LOOZ | 000Z | 6661
uonisodsiq Burwooul W3-uoN B W3 36pry ¥eo -

- 10000
r ¢000°0
- €000°0
- ¥000°0
r G000°0
- 90000
r 20000
- 80000
6000°0

(IWH.LI) yuBram

(WHLWZ000)%00. NS H
(eyequswdiys
8y} ui pajioday JoN) wua] JedN ‘adA| aysem Aq (INHLIN ul)
b1a M Aq [ersvrey uonisodsiqg Burwooul W3-uoN B W3 6p1Y Yeo

(eyeq Jus wdiys ayj ur payioday JoN) 8|94

ay17 ‘adA) aysem Aq (NHLI w) 3ybiam Aq [eraajey
uoiyisodsiqg Burwooau| N3-uoN B NI 36pry %eo

B)e(] JYSAA uonisodsi(q surmoduy ISpr e ‘(09 21n31g



(EWETIN) %L ddM m
(€W 000'0) %5 0dgLDO
(€ £62)%.> NLYO B
(€N €.8'961) %99 SIAN DO
(ENZ22) %> 13N E
(€N GEZ'0¥) %6, YANI O
(ewel%>I1ssao
(EW ¥)%>3000

(EIN 875'9) %E WNOO B 1ea)

- - - - Ly, | €§ 1€l 66¢€ 1L 1\ LE€ 88 ZVHO
- - - - |P06'EE [F06'EZ |8G2'0C |926'82 | LOL'SL | 889'F | 0GY'Y | 8EV'E miio
- - - - |0A'Gz| 288'L| L9€'C | 898'C | STV | G961 | 920°C | ¥28's | MTTNE
- - - - LLG | 0S9 | 6vE'e | 00¥'E | 00F'E | 000'C | 0OVL | OO nyLo
0L0C | 600¢ | 800c | L00cC | 900C | G00c¢ | ¥00Z | €00C | ¢00C | L00Z | 000C

NN

(ereq Juawdiyg ay} ur pajioday JoN) 81949 aj11
‘ayig Buinieoay Aq (g N u1) swnjop Aq [eraajey
uoiysodsig Buiobhino W3-uoN B W3 S14Y

- 0000

000'0C

- 000°0€

- 000°0¥

(cn) dwnjop

000'0S

(EWo0L8'H)%.LNYLO - 00009
(EW 21€'€S) %9Z MTTN B
(EIN69Z'88L) %99 110

(eEWzoY'2) % zvHO

000'02

(e3eq
juawdiysg ayj ui payioday JoN) wia] seapN ‘adA] aysep Aq (SN
ur) awnjop Aq jelisjey uonisodsiq Buiobino NI-uoN B W3 SL4Y

(ereq
jus wdiys ayj ui pajioday JoN) 8|99 ay
‘adA] aysem Aq (SN ul) dawnjop Aq [eliale iy
uoiyisodsiq BuroBino W3-uoN B NI SL4Y

g)e(q dwinjo A uonisodsiq SurogynQ syeg A0y ‘19 3.In3Ij



(EWA)%LoagLd (p€ 231 os[e 993G)

(€W 89) %S+ 1aNI |
(EN1E) %0Z YANI O
(EW9E)%vzIssa D

Jea)

4 4 4 4 4 4 4 4 l 14 7 18 MITNE
0L0Z | 600¢ | 800¢ | L00Z | 900¢ | S00¢C | ¥00Z | €00¢ | ¢00¢ | L0OOZ | 000C | 6661 | )
(eyeq yua wdiys ayy ur payioday JoN) 81949 o
a1 ‘o)g Buiaieoay Aq (N ut) swnjoA Aq [eliaje |y <
uolysodsig buioBynQ NW3-uoN ® T elpues _—
<
o
{ @ m
3
{ w )
=
- 0l o
4
vl
9l

(EWLG) %00 MTTIN E
(eyeq juswdiys sy
ul pajioday JoN) wua] JeaN ‘@dA) aysepn Aq (SN ul) swnjopA
Aq [eua)ey uonisodsiq BuloBing W3-uoN R N3 elpues

(ejeq Jus wdiys ayj ui pajioday
JoN) 819A9 8y ‘edA | aysem Aq (¢N ul) swnjop Aq
leiaje |y uoiysodsiqg Buiobino W3-uoN @ N3 elpues

B)g(q dwinjo A uonisodsiq SuroginQ vIipueS °79 3angig



8I-D

(S99 ‘9¢ saIn31q os[e 20S)
(€ N 265'62) %07 YANI O
(SN L29'eh) %09 WINOO @

lea)
[43 g 8l 6. [ 1 6¥ 0¢ 8 €/ | 687 | #ie | ZVHO
L¥S1 6.6'6 |6.6'6 |£V'ST 09'y| € mi1io
(eyeq Jua wdiys ayj ui pajsoday JoN) 0L0Z | 6002 | 800Z | L00Z | 9002 | SO0 | ¥0OZ | £00Z | 2OOZT | LOOZ | 000Z | 6661 0
a19K9 ay ‘ens Buiaieoay Aq (g N u1) swnjop Aq _I_

leliaje |y uonisodsiqg Buiobing W3-uoN B W3 SYS 0005
- - 00001 &
c
3
- 0005 ®
=
0000z <

- - 00052

0000€

(e 9€€'29) %z6 M1 O

(e €88'S) %8 ZVHO
(ejeq Juswdiys

ayj ui pajioday JoN) waa] seaN ‘adA] aysep Aq (SN ul)
awnjop £Aq |elvjey uoiisodsiq Buiobino W3-uoN B N3 SHS

(ejeq jua wdiys ayj ui pajioday
JoN) 8199 a1 ‘adA a3sem Aq (gN ut) dwnjop Aq
[el4d)e |y uonisodsiqg Buiobino 3-uoN B N SUS

eje(] dwnjo A uonisodsi(q 3ur0g)nQ IIARY YeuueAeS °¢9 dIngL|



(S9 ‘€9 ‘9¢ saan31,f Os[e 99Q)

(IWHLWZ000)%>NLYO B
(WHLWZ2) %00 a5 O

Jea)

9000°0 | 8000°0 | ¥000°0 n_zwli

0L0Z | 600C | 800C | L00C | 900Z | S00C | ¥00C | €00C | 200C 1002 | 0002 6661

(eyeq jua wdiys ayjy ul pajyioday L 100070

JoN) 919K0 8y ‘ong Buiaiesay Aq (INHLIN ul) 3ybram | .
Kq |er1aje |y uonisodsiqg BuroBIno N3-uoN B N SHS ¢000°0
- €000°0

- ¥000°0
- G000°0
- 90000
£000°0
80000
6000°0

(IWHLW) 3ybBram

(WHLWZ2) %00 NS ®
(eyeq yuswdiys

ay} ur pajsoday JoN) wiay seaN ‘adAL aysem Aq (WHLIN ut)

wbiap Aq eriajey uoiyisodsiqg Buiobino W3-uoN B NI SUS

(ejeq jJus wdiys ayj ur pajioday
JoN) 81949 ay17 ‘adA ) aysem Aq (WHLIN ui) 3yBram
Kq |eliaje |y uoisodsiq Buiohing W3-uoN B NI SUS

B)E(] JYSIAA uonisodsi(q SurosinQ) JAR] yeuueARS ‘9 3.1n31j



0C-D

(ONIL2'G) %00 a¥D O

(ejeq@ Jua wdiys ayj ui pajaoday JoN) 91949 a1
‘a)is Buinlaoay Aq (DN) sialsiued jo Jaqunp Aq
lel1aje |y uonisodsiqg buiobnO W3-uUoN B NI SUS

(ONWLG) %00 MTH I

(eyeq jus wdiys ayj ur pajioday jJoN) 31949
a1 ‘edA] aysep Aq (ON) si83siuen jo Jaqunpy
Kq [e11aje |y uonisodsiqg BuloBInQ N3-uoN B NI SUS

(#9-€9 ‘9¢ saIn31] os[e 33S)

Jea)

MTHE

0L0Z | 600¢ | 800¢ | L00Z | 900¢ | S00¢ | ¥00C | €00¢ | ¢00¢C | LOOZ | 000C | 666/

WJa] Jesp Joj SUON

(9N) s193siue9 jo JaqunN

(eyeq yuawdiys ayy ui
pajioday JoN) wia] JeaN ‘@dA] aysep Aq (DN) sd9isiue) jo
JaquinN Aq |era)ey uonyisodsiq Buiobino W3-uoN B N3 SYS

Ble(q J19)s1ue)) uonisodsi(q SuroginQ) JAR YeuuBAeS °S9 9an3ig



12D

(eWel)%>0agL0

a_\,_%fmvvzmn_m- (8¢ 2131 os[e 293)
(EWETOH) %er SL4Y @
(€N 899'6L) %S INYTO

(SEWLG) %>3INY O

Jea)
068 £68 L€V | V2L | 9G2'C | 28L°L | LES'Y | 090'Y | 0L0'Y | ¥1L'Z | GE9'L L ndLo
0L0Z | 600Z | 800C | L00Z | 900¢C | S00C | ¥00C | €00Z | 200 | LOOC | 000C | 666l _
(ejeq yua wdiyg ayj ui pajioday —
J0N) 91949 817 ‘eus Buiddiyg Aq (¢ ut) dwnjop Aq .
letiaje |y uonisodsiqg Bujwoou] WI3-UoN B W3 ddIM [ 0001 -
o
|| v =
L] 000Z g
(4]
— 000t S
LI L - 000V
000'S

(EWWG'YE) %00 NY LD (eyeq Juawdiyg ayy uj papioday
JON) wua] Jeap ‘adA] aysep Aq (SN ul) swnjop
Aq |eaye\ uonisodsiq Bujwooul N3-uoN B N3 ddIM

(ejeq jua wdiyg ayy ur payioday
JoN) 8]9K9 a1 ‘@dA ) a3sepm Aq (¢ ul) awnjop Aq
[etaje |y uonisodsiq Burwoou| NI-UoN B NI ddIM

B)e(q owinjo A uonisodsiq Surmoduy JJIAA ‘99 9In31



(440

(€W G881 %LZ dAAMDO
(EW8rs) %8 0agLO
(EW2)%>NLYOm
(SN €2)%L>T13NImE

(SN 2¥S'Y) %S9 YANT O
(WL %>1ssaO
(EWPE) %> Wwoom

(69-89 ‘6¢ seIn31 os[e 33S)

Jea)

L A 8l yx4 3 MTTN B
89 89 89 89 89 ndLo
(eyeq jua wdiysg ayy ur pajioday JoN) 0L0Z | 600Z | 800Z | 2002 | 900Z | S00Z | ¥00Z | €00Z | 2OOZ | LOOZ | 000Z | 666 i
819K9 ay17 ‘aNg Buialesay Aq (¢ N ut) dwnjoA Aq qlq o
leliajey uonisodsiqg BuroBIno N3-UoN B NI dAAM U111 o

(SW) awnjop

0L

(EW8¥S)%eNYLO 08
(EWL9) % MTTNE

(EW L2t'9) %6 M1 O (eyeq uawdiys ayy

ul pajioday JoN) wua] JeaN ‘@dA) aysepn Aq (SN ul) swnjopA
Aq [eusje |y uomsodsiqg BuiobnQ NI-UoN ® N3 dAAM

(e3eq Juowdiys ayj uj pajioday
JoN) 8199 a1 ‘adA aysem Aq (gN ut) dwnjop Aq
leliaje |y uorysodsig Buiobino N3-uoN B NI dAAM

B)e(q dwnjo A uonisodsiq SuroginQ ABA IS9AN L9 21n3Ig



€D

(69 ‘L9 ‘6¢€ SeaNT1, OS[E 999)

(WHLW £2) %00 13N @

Jeaj
7 1z INSH
002 mooiwoom 1002 | 9002 | 5002 | ¥00Z | €00z | 200z | L00Z | 000Z | 666

(ejeq jue wdiys ay3 ur pajioday JoN)
8]9K9 ay17 ‘ayis Buialeoay Aq (WHLIN ut) 3ybram Aq S
[e1dje |y uonisodsiqg bulobnO W3-uoN ® INF dAAM

ol

w
(IWHLIW) 3ybBram

14

o€
(WHLW £2) %00, ANS®
(eyeq yuawdiyg ayy ui
pajioday JoN) wiay seaN ‘adAL aysem Aq (IWHLIN ut) 3ybram
Aq |erayey uonisodsiq BuiobinO W3-UoN B NI dAAM

(ejeq jua wdiys ayj ur pajioday jJoN)
99A9 ay1 ‘adAL aysem Aq (WHLIN ut) 3ybBram Aq
[etio3e |y uonisodsiqg BuioBIno W3-UON B W3 dAAM

BIR (] JYSIAN uonisodsiq Suro3inQ A3[[BA I1S9AA °89 .an31



{40

(89-L9 ‘6¢ seIn31] os[e 33S)

(ON ¥52) %00L ¥ O

Jea)

MTHE

0L0Z | 600¢ | 800¢ | L00Z | 900¢ | S00¢ | ¥00C | €00¢ | ¢00¢C | LOOZ | 000C | 666/

(eyeq Jus wdiys ayj ui pajaoday JoN) 9194 oy
‘a)1g Buialaoay Aq (DN) si93siue) jo 1aqunp Aq
[el19)e |y uonisodsig ButoBing N3-UON B NI dAAM

Wi JesN Ul SUON

(9N) s193siue9 jo JaqunN

(ON 752) %00, MTH B
(eyeq yuawdiyg ay} ur payioday
JON) wua] Jeap ‘adA] aysep Aq (DN) sdaisiue) jo JaquinN
Aq [eua)ey uonisodsiq Buiobino W3-uoN B NI dAAM

(eyeq jJus wdiys ayj ur pajioday jJoN) 31949
a1 ‘adA] aysep Aq (DN) si93siuen jo Jaqunp Aq
letiaje |y uorysodsiq Butobino W3-uoN 2 W3 dAAM

B)e( 19)stue)) uonisodsiq SuroginQ ABA IS9M 69 21n31



SO

(£ N G88'1) %00 daAM O

leap
Mm110
0L0Z | 600C | 800¢C | L00Z | 900¢ | S00¢ | ¥00C | £00¢ | ¢00C | LOOZ | 000C | 6661
(ereq@ Jus wdiys ayj ui payioday

JoN) 9]9A9 817 ‘eng Buiddiyg Aq (¢ ut) swnjop Aq <
[el1@)e |y uonisodsiq Buiwoou| W3-uoN B NI dAAM ml
®
WwJa] JeaN Ul 8UoN =
w

(€W 6881) %00 W11 0
(eyeq Juawdiys ayj ui pajioday
JON) wua] Jeap ‘adA] aysepn Aq (SN ul) swnjop
Aq |el1aje |y uonisodsiqg Buiwoou] W3-uoN B N3 dAAM

(ejeq jJus wdiys ayj ui pajioday
JoN) 319A9 a1 ‘adA ) aysem Aq (€N ut) swnjop Aq
[el1o3e |y uonisodsiq Burwooul N3-uoN B N3 dAAM

B)g(q Jwinjo A uonisodsiq Surumoduy A[[BA IS9AA (L 9InSI]



9¢-D

(ZL ‘0t som31q os[e 0S)

(WHLWZ2) % SHvsSHE
(WHLING€.'2) %66 ISYH O

Ieajp
d d G6€ | L6V | 00§ | 40§ | ZbZ | b | 100|200 | 4 | ANS@
(e3eq juswdiys oy uy pajioday joN) 0202 | 590z | 090z | 550z | 050z | sv0z | ovoz | seoz | ogoz | szoz | 0zoz | sioz | akoz | so0z | 000z
819A9 ay ‘ens Burddiys Aq (IWHLIN ui) 3yBrapm Aq -9902 | -190Z | -9502 | 150z -9¥0z | -L+0Z| -9€02 | -L€0Z | -9202 | -120Z | -910Z| -1L0Z | -9002| -00Z | -6661
lerioje |y uonisodsiq Buiwoou NI-uoN B NI YO Bl )
000l
=
©
000¢ &
=
000 =
|
000y =
0°00S
0°009

(WHLW 29°2) %00. ANS B
(ejeqjuswdiys

ay} u1 payioday JoN) 919K ap ‘edA ) a3sem Ag (IWNHLIN ul)
yb1a m Aq |eriv3ey uopisodsiq Burwooul W3-uoN B N3 QYO

(e3eq jua wdiys ayj ur pajioday JoN)
919A9 ay ‘odAL a3sem Aq (IWHLIN ) yybiam Aq
[elioje |y uonisodsiq Burwoou) W3-uoN B N3 QYD

B)e(q IYSAN uonisodsi(q surwoduy A1031s0day 9130[095) T/ 3an31]



LTD

(1L ‘0t som31] 0s[e 99S)
(ON ¥52) % daam O
(ONILL'G) % e SHYSH
(ONSYZ'a)%L91SYHDO

Jea\

Thy'G | €089 Lz |00S°Z|00S'C| 00§ | VST >>._II7

(e3eq Jua wdiys auj ul pajioday JoN) 81249 0202 | 590z | 090z | 502 | 050z | Svoz | ovoz | seoz | ogoz | szoz | ozoz | soz | ovoz | sooz | 000z
a1 ‘ous Burddiys Aq (DN) sa9isiue) jo Jaqunp Aq -9902 | 190Z| -0502| -150Z| -9v0z| +¥0Z| 0802  -1€0Z| -0202| -120Z| -9L02| -4L0Z | 0002 -400Z| -6661 i
leriaje |y uoisodsig Buiwoou| NI-UON B AZ QYO - -
000°L
000
- 000°€
000‘y
000'G
- 0009
000°2
000'8

(9N) s133siueq jo saquinN

(ON0LZ'8) %00L MTH®

(eyeqjudwdiys
ay} u1 payioday JoN) 9194 aj ‘adA | aysepm Aq (QN) s19siued
jo Jaquinp Aq |eriaje|y uonisodsiqg Buiwoou| NI-UON B NI YD

(eyeq jJus wdiys ayj ur pajioday jJoN) 31949
a1 ‘adA] aysep Aq (DN) si93siuen jo Jaqunp Aq
[el1a)e |y uonisodsiq Buiwoou] N3-uoN B NI QYD

BlR(q J19)s1ue)) uonisodsi(q surmoduy A103150day 9130[095) 7/ 9INTI]






Appendix D

TBD Data






Figure 73.

Comparison between Shipments to/from "Known" Sites
verses Shipments to/from "Unknown" (TBD) Sites,
Near Term

OKnown to Known 76% (53,993)
EKnown to TBD 23% (16,185)
OTBD to Known 1% (563)

OTBD to TBD <1% (10)

Figure 74.

Comparison between Shipments to/from "Known" Sites
verses Shipments to/from "Unknown" (TBD) Sites,
Life Cycle

OKnown to Known 73% (104,417)
EKnown to TBD 13% (18,592)
OTBD to Known 14% (19,449)
OTBD to TBD <1% (16)

D-1






Appendix E

1999 Transportation Baseline
Schedule Example Graphics
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Appendix F

Data Analysis Examples

1 - Repository Receipts Model
2 - Packaging Analysis
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Figure 93.

GRD Lag Storage
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Figure 94.
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Figure 95.
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Figure 96.

Complex-wide Number of Type B Packagings by Waste Type, Near Term
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Figure 97.
Complex-wide Number of Type B Packagings by Waste Type, Life Cycle
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