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SUMMARY

This report develops and evaluates different strategies for early removal of
SNM from the CPP-651 vault via comparisons of resource-loaded schedules and
cost and risk information. Preliminary Phase I removal strategies (INEL/EXT-97
Rev-1) were developed in early 1997 via a systems engineering approach. This
effort identified local HEU management concerns and national post cold war
issues to help assure an integrated programmatic solution that benefits the DOE
complex and the INEEL. Phase II maintained this systems engineering focus to
analyze detailed schedules, identify critical path resource issues, and ultimately
provide a recommended plan for early removal of the CPP-651 SNM. Provided
current assumptions do not change, implementation of this proposed course of
action will (a) expedite the consolidation of SNM across the DOE complex and at
the INEEL, (b) promote disposition of about 2.4 MT of HEU to LEU feed stock,
and (c) improve local and offsite planning and communication. Overall cost-

effectiveness for the complex is assumed and can be validated as soon as the
estimated receiver costs are verified.

Completion of Phase IT has provided: (a) a resource-loaded base
case, (b) options for expediting the removal of SNM from CPP-651 (the preferred
option is identified), and (c) the tools and planning software to provide continued
support for this program.

Removal of SNM from CPP-651 within the proposed 10-year window
required developing a plan that integrated specific tasks to minimize risk, cost,
time, receipt issues at receiver locations (i.e., Oak Ridge 10 SST shipments per
year from the INEEL)," and retain future operational flexibility to insure the
greatest probability of success. Guided by these criteria, we produced our base
case which is summarized by the following actions:

. Continue to collect missing data and resolve package certification issues

° Dry mill and blend denitrator product (UO;) with depleted uranium (UOs)
in a sealed can to < 20% enrichment (LEU threshold) until the HEU blending
site (.g., SRS) has enough storage vault capacity to accept ICPP HEU (dry
blending is terminated as soon as HEU shipments are made to the receiver)

° Ship 27 kg of Rocky Flats HEU (U;0;) to SRS as soon as possible

o Utilize ANL-W resources for timely storage and/or dispositioning of VYCOR
Glass, ANL-E materials, and JANUS material.

a. JAEA programs were not considered in this study.



The base case empties CPP-651 within the 10-year window with a high
probability of success (low shipper/receiver risk) and requires no additional
personnel. This plan is similar to that identified in Phase I as the preferred option,
but it does not yield the schedule reduction (2001) that was believed to be possible
in Phase I. Resource loading of the proposed plan demonstrated that the reduced
schedule identified in Phase I could not be achieved with existing staff.

Systems engineering was used to develop and evaluate four
options/strategies for accelerating removal of SNM (see Figure EX-1). A
simplistic overview of the program activities for each option can be summarized
as preparation, packaging/shipping, tasks outside CPP-651, and tasks inside
CPP-651. There is a limit on how many personnel can work effectively in
CPP-651 and similarly there is a limit to the number of personnel working on
preparation tasks. Thus, selection of extra personnel was done in a strategic
manner. The following strategies utilized incremental adjustments in resources in

one or both of these areas to resolve critical path issues for expediting the removal
of SNM from CPP-651. They are characterized as follows:

Option A—Base case plus transfer negotiation team (TNT): ‘

A dedicated team of about four experienced personnel are formed to resolve
shipper/receiver issues and assist with related preparation paperwork for all
inventory items.

Option B—Ship-as-is plus TNT:

The TNT is implemented to resolve shipper/receiver issues, but none of the SNM
is processed or conditioned at ICPP.

Option C—Base case plus TNT and a dedicated crew:

The TNT and nine additional ICPP personnel are added to the CPP-651
operations to produce the equivalent of four days of packaging operations per
week.

Option D—Ship as-is-plus TNT and a dedicated crew:

The TNT and nine additional ICPP personnel are added to CPP-651 operations to
produce the equivalent of four days of packaging operations per week.

The schedule impact, programmatic cost, and risk of these proposed options are summarized in
Table EX-1 along with the referenced base case and the current funding. The current funding will not
provide closure of CPP-651 until January 30, 2009. It also does not support conditioning of the denitrator
product which further jeopardizes successful removal of this inventory item. Thus, all comparisons are
made against the base case and not the current budget. Figure EX-2 presents a graphic display of the
schedules. This data indicates that significant gains in shortening the schedule are possible if additional
experienced staff can be allocated to the program or if the scope of work is reduced.
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Figure EX-1. Development of alternate schedule.

Table EX-1. Schedule impact, costs, and risk of the proposed options.

P Surveillance Savings
Safeguards & Transfer (Base
& Security | Maintenance | Cost To Total Cost- | Case
Costs ($ M)| Costs ($M) Remove Options Are | Cost Receiver Reduced
New Until For CPP-651| Material |Benchmarked| Minus | Acceptance Base Case
Staff | 9/11/06 | Until Empty | FromCPP- | Against Base | Option | {10 Is HIGH | Completion [Schedule By
(FTEs) (b) (¢) 651 ($ M) | Case ($M) | Cost) Risk) Date ( ) Months
Current Budget (a) 0 $100.1 $6.3 $3.4 "$109.7 | ($19.0) 10 + 30-Jan-09 -29
{Ship As Is - Existing Staff)
Base Case 0 $79.0 $5.1 $6.6 $90.7 $0.0 3 11-Sep-06 0
{Dry Blond - Existing Staff)
Qption A 4 $76.0 $4.4 $8.6 $89.0 $1.7 3 18-Jun-05 15
(Dry Blend + TNT)
Option B 4 $71.6 $3.5 $6.2 $81.8 $9.4 10 2-Sep-03 37
(Ship As Is + TNT)
18 $71.6 $3.5 $10.3 $85.4 $5.3 2 4-Sep-03 37
{Ory Blend + TNT + Crew) )
Option D 13 $68.1 $2.8 $7.3 $78.2 | $12.5 9 27-Mar-02 54
{Ship As Is + TNT + Crew)
(a) Costs for "current budget® do not terminate until the facility is empty (1-30-03)
(b) S&S costs for ICPP are estimated to be $8.7 M/year. This decreases to $6.3 M/year after the SNM is removed from CPP-651.
1(c) S&M costs for CPP-651 are estimated to be $0.5 M/year. This dect to $0 M/year after the SNM is removed from CPP-651.
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Figure EX-2. Schedule comparisons.




Based on these results it appears that: (a) additional personnel are cost-
effective; Option A and Option C pay for the personnel and still save $1.7 and
$5.3M respectively and (b) ship-as-is saves the most time and money, but its
probability of success is too low. Per DP’s request to provide a successful ASAP
schedule, the team concluded that Option C is to be the best choice.

Option C represents the best strategy for quickly removing SNM from
CPP-651 because it will:

o Reduce the 10-year schedule by 37 months.

) Balance reliance of onsite and offsite resources and their
transitioning process capabilities and budgets.

° Help assure success because the denitrator product is converted to
a more user friendly form relative to storage and/or site-specific
processing capabilities.

o  Eliminate the utilization/restart of ICPP aqueous production
purification systems.

o Require minimal ICPP conditioning (same as the base case) and
only a small increase in funding. These expenditures ($2.7M for
GPP construction tanks) are recovered and exceeded by reduced
schedule.

. Produce incremental ES&H and security risks that do not appear to
be significant.

o Require minimal new dedicated staffing (13 FTEs) and their cost is
recovered and exceeded by the savings that result from the reduced
schedule.

. Provide a blend of synergistic ICPP operations that utilize a
common operational area and concept (dry glovebox operations)
rather than different processes for each inventory item.

When approved by DOE, these ICPP HEU management plans will become
an integrated part of a much larger post cold war transition program to disposition
excess (HEU) (proliferation reduction) and promote consolidation of SNM to
fewer locations at the INEEL and across the DOE complex. The changes that
have occurred across the DOE complex since the start of this study are significant
and are likely to continue. Thus, the value of having this planning capability
(resource data, offsite contacts, and the planning software) is strategic to success.
Maintaining this capability will require periodic updating and publishing of the
results, e.g., MMP. Ownership, funding, and control of this responsibility will be
key to the continued planning success. Regularly scheduled communications/
contacts with the offsite receivers is another important success factor that is built



into Option C. This information will also improve the remaining decisionmaking
prior to finalizing commitments, schedules, and expending funds.

Successful early removal of SNM from CPP-651 will make this facility
available for other support roles which (e.g., dispositioning of *’Pu or storage
23() should be evaluated as part of a national stewardship and materials
management planning process.
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Feasibility Study for Early Removal of HEU
from CPP-651

1. INTRODUCTION

A two-phase feasibility study was initiated in late 1996 to identify a way to expedite the removal of
SNM from the CPP-651 vault. The first phase of this study provided preliminary information that
appeared promising, but needed additional detailed planning and evaluation to validate the concepts and
conclusions. The focus of Phase II was to provide the validation via resource-loaded schedules and more
detailed cost estimates.

Section 1 describes the purpose and objectives of the Phase I tasks and the programmatic drivers
that influence related CPP-651 high-enriched uranium (HEU) management issues. Section 2 identifies the
evaluation criteria and methodology and the transfer issues and barriers preventing shipment. Section 3
provides site-specific background information for the CPP-651 facility and the Idaho National Engineering
and Environmental Laboratory (INEEL) and describes the development of the basic material removal
schedule, the proposed base case plan for removal of SNM, and the proposed HEU material
management/shipping issues and strategies. Section 4 identifies the proposed options for accelerated
removal of SNM and how they were evaluated via detailed scheduling, resource histograms, and cost
analysis. Section 5 summarizes principal tasks for implementing this plan and other related HEU CPP-651
management issues that require continued planning efforts to assure successful implementation of this
proposed early removal strategy.

1.1 Purpose/Objective

Defense Programs (DP) requested that SNM be removed from the CPP-651 vault as soon as
feasible, but no later than 10 years. The base case schedule is shown in Table 1.1-1. The purpose of this
report is to complete Phase II tasks and thereby provide DOE-ID with:

(@ A base case detailed schedule that confirms that CPP-651 can be emptied in 10 years
or less (2006) with the existing resources and funds.

(b)  An accelerated plan/schedule for early removal of all DP special nuclear material
(SNM).

()  The planning tools that will continue to provide detailed cost and schedule information
for future CPP-651 management issues.

The objective of the Phase II effort was to confirm preliminary observations and strategies for the
early removal of SNM via detailed resource loading, schedule building, and risk and cost analysis. In
addition to early removal, the planning process also focused on achieving low risk for issues related to
ES&H, security, shipment of product, and identification of HEU management strategies that would
significantly reduce costs for CPP-651, the INEEL, and the nation. Cost savings at the national level
cannot be validated until shipper/receiver negotiations and related receiver costs are finalized. However,
most cases appear to be cost-effective.
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Phase II efforts utilized Phase I background information, goals, evaluation criteria, and management
strategies and continued to develop in more detail the scope of HEU disposition activities. It identified
programmatic assumptions that address known HEU management issues, developed summary level
schedules and milestones, and addressed budget and resource requirements. Some of these related
requirements, issues, and activities (national and local levels) are still evolving as the DOE complex
continues to transition into the post cold war era (e.g., remediation of related HEU management
vulnerabilities and disposition of excess HEU). This report addresses these issues as well as we currently
understand them and formulates an initial strategy for implementation of the Phase II plan.

1.2 Programmatic Drivers

1.2.1 National Issues and Programs

The end of the cold war created a legacy of weapons-capable fissile material. Global stockpiles of
this material threaten national and international security through potential proliferation of nuclear weapons
and could result in environmental safety and health consequences if material is not properly stored, handled,
and managed. Demonstrating a commitment to nonproliferation, the President of the United States (U.S.)
announced on March 1, 1995, that approximately 200 metric tons (t) of U.S. fissile material is excess to
national security needs. Currently a total of approximately 174 t of HEU have been declared excess to
national security needs. Much of this material and the 500 metric tons of HEU purchased from Russia will
be disposed via fabrication into low-enriched uranium (LEU) reactor fuel (see Figure 1.2-1).

Unirradiated and non-SNF nuclear materials consist primarily of fuel in active programs and HEU
that has been declared excess to national security needs. Since many of these materials are weapons-usable
materials, programmatic decisions have been made for managing excess HEU that reduce their proliferation
threat. These decisions are documented in The Disposition of Surplus Highly Enriched Uranium Final
Environmental Impact Statement DOE/EIS-0240, June 1996, which provides the programmatic driver for
managing materials discussed in the LMITCO Material Management Plan (MMP). The preferred option
. in this Record of Decision (ROD) is to blend most (85%) HEU down to low enrichment levels (< 5%) for
use in commercial reactors; remaining HEU (estimated at 15%) will be blended to 0.9% for disposal as
low-level radioactive waste (LLW). Historically, DOE has authorized the use of some HEU for other
programmatic uses, such as fuel for research reactors. A small fraction (about 10%) of the 174 t recently
declared excess has been reserved for such uses. Initially, HEU inventories must be identified and
prioritized for down blending, including both weapons and nonweapons materials. Most surplus materials
can be down blended efficiently. Some will be difficult to down blend for reactor fuel because of impurities
or isotopic composition. However, the entire surplus inventory will be down blended for nonproliferation.
Priority may be given to certain surplus materials to alleviate safety, environmental, and security concermns.
The HEU inventory in CPP-651 is included in the 85% that will be down blended to LEU. None of the
CPP-651 HEU was considered to be candidate material for an JAEA program. If feasible, addition of such
a program would require new funding and additional time.

HEU from Lockheed Martin Idaho Technology Company (LMITCO) programs that meets receivers’
criteria will be transferred to either the Oak Ridge Y-12 Plant (for recycle and treatment) or shipped to
SRS for dilution to off-spec commercial reactor-grade LEU for irradiation in the TVA reactors. Some
CPP-651 materials will require treatment prior to implementing proposed disposition options.
Requirements to transfer HEU to Y-12 are found in the Environmental Assessment for the Proposed
Interim Storage of Enriched Uranium Above The Maximum Historical Storage Level at Y-12 Oak Ridge,
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Tennessee (Y-12 E4) (DOE/EA-0929, September 1994). This environmental assessment (EA) states that
the DOE will consolidate HEU from other DOE sites at Y-12. This also requires that the material to be
shipped must be acceptable to the receiver. These receiver requirements are being modified to assure
stability of product forms, receipt of product information that is important to dispositioning options, and
other related accountability information to maintain high quality security programs.

The President’s announcement concerning excess fissile materials signaled a change in national
priorities and resulted in significant changes in missions of many DOE sites. DOE sites with historical
missions of weapons production began the transition to downsized stockpile maintenance sites and/or
environmental cleanup sites. In addition to excess weapons material taken from the stockpile, weapons site
cleanup activities are expected to yield additional quantities of excess SNM materials. The impact of this
transition is very significant.

For example, the amount of inventory that must be dispositioned exceeds any past experience.
Dispositioning via dilution cannot occur in a timely manner at Oak Ridge alone. Thus, multiple dilution
sites must be utilized to reduce HEU proliferation risk in a timely manner (< 10 years). This large
inventory also presents new shipping issues in terms of volume (shipments / year), availability of SSTs,
winter weather restrictions, and priority (who gets to ship first). All these new programmatic challenges
come at a time when many of the management systems and product packages face significant aging and
safety-related issues. These problems have been recently documented in the HEU Vulnerability
Assessment. Collectively these issues have created a significant degree of uncertainty for processing and
consolidating HEU throughout the DOE complex. As previously mentioned, much of this excess material
has potential commercial value as nuclear reactor fuel. DOE recognized the need for increased
coordination among affected sites and an integrated disposition process in order to reduce overall operation
and management costs and to provide a timely return to the U.S. Treasury.

1.3 Assumptions

The following paragraphs provide a listing of assumptions and conditions that were made to bound
the scope of this feasibility study.

(1)  Uranium oxide (U;O3 and UQO;) and uranium metal are assumed to be acceptable physical
forms for interim storage of HEU.

(2) The study shall consider ICPP future mission activity from 1997 to 2035 (40 years) and will
be integrated with other planning documents such as the EM 10-year plan, National SNF

plan, etc.

(3) The remaining lifetime of CPP-651 is assumed to be 30 years (2025).

(4) Itis assumed that the HEU EIS disposition strategy of dilution to 0.9% *°U will meet or
exceed any federal repository WAC (waste acceptance criteria) for unirradiated fissile
material.

(5) Removal of HEU from the INEEL is consistent with the intent of the agreement with the State
of Idaho.

(6) HEU treatment processes at ICPP that require line item funding will be accelerated to help
shorten the schedule and reduce costs. (No line items were identified that impact this report.)

5
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Use and or restart of existing INEEL facilities and equipment to condition HEU for offsite
transfer is consistent with the focus of the 94-1 Implementation Plan.

Existing federal and state regulations will be enforced.

Any waste generated from the ICPP HEU conditioning options will be processed via existing
INEEL/ICPP systems.

Recoverable HEU material will be declared to CSMO and will be shipped to a location
designated by them.

A near-term schedule has been negotiated with Y-12. Successful completion of negotiated
transfers is assumed even though some degree of uncertainty remains. These operations are
dependent upon Y-12's ability to receive and store material and the INEEL’s ability to
complete shipper/receiver (S/R) agreements and secure sufficient funding and personnel to
accomplish packaging and transportation (P&T).

The primary facility for managing inactive HEU at the INEEL is the Unirradiated Fuel
Storage Facility (UFSF) (CPP-651). Fuel categories presently approved for storage in the
unirradiated fuel storage facility are designated in LMITCO technical standard 4.8A1.
Various types of materials are stored in specific containers and configurations for safety and
control.

HEU transport to Y-12 will be accomplished in approved vehicles using certified containers.
A full SST shipment is assumed to be 40 to 48 drums per truck and will be determined by the
transport index. This assumption is for 55-gallon DOT 6M drums; other size containers will
dictate different loading limits.

Combination of various HEU fuel materials being shipped in the same transport will be
determined by transport index, container compatibility, drum sizes, and any other pertinent
conditions.

No DOT 6M drums will be returned from Y-12 for re-use.

The schedules for the base case and options assume funding will be made available to support
projected activities and transfers.

Startup of the ICPP RAL custom processing will require only a readiness assessment,
completion of an operational readiness review is not factored in.

SNM at other ICPP locations, such as the unirradiated light water breeder reactor (LWBR)
fuel in CPP-749, is not included in the scope of this study. )

ICPP HEU oxides can be dry blended with LEU in a manner that will satisfy security- and
safety-related concerns for interim storage. Final and complete blending if required will occur
via aqueous operations at proposed DOE HEU dilution sites.

Offsite shipments are any shipments outside of ICPP; this includes shipping to ANL-W.
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If necessary, it will be possible to obtain state approval to ship in existing containers between
CPP and Argonne National Laboratory-West (ANL-W). It is assumed this would be
accomplished by temporarily closing the public access to the State highway between the
facilities.

HEU material shipped to ANL-W will be conditioned and returned to Y-12.

Waste from ANL-W processing will be dispositioned via their management programs.

Additional funding for offsite conditioning or storage is not included in the scope of this study
except for the Vycor glass that is to be sent to ANL-W.

SRS can accept HEU after the second quarter of 2002 and LEU as soon as ICPP can ship.

The proposed dry blending strategy to achieve LEU status (< 20% *°U enriched) is
acceptable.

Dry blended LEU can be charged to the SRS dilution train without unpackaging.
Rocky Flats material can be shipped to SRS prior to 2000.

Transfer of CPP-651 SNM to other sites does not increase security and ES&H risks for the
DOE complex.

This study does not address receiver costs that may result at other facilities.
None of the material in CPP-651 is or will be placed under an IAEA program.

Parka fuel transfers from CPP-603 will not need to utilize the CPP-651 facility. Funding for
Parka fuel transfers is assumed to come from DP.

SNM material in CPP-651 that has potential program use is a small inventory that is assumed
to be transferred to other customers before the end of the base case schedule. This material
was not included in the scope of this study.

Storage costs for LEU (dry blended denitrator product) are assumed to be very low and have
not been included in this study.

Specific security sampling and measurement issues cannot be addressed until a detailed
milling and dry blending process design is developed.



2. EVALUATION CRITERIA AND METHODOLOGY

The objective of the study was to develop a detailed resource-loaded plan for moving all SNM
material out of CPP-651 as quickly as possible. The assumptions are that transfer of the material to
another site is cost-effective and promotes reduced safety and proliferation risks. Each category of material
in CPP-651 has its own set of properties and issues that impact the ability to ship it to another customer.

These properties and issues along with a recommended strategy for getting material moved will be
discussed in detail in Section 3. This section discusses evaluating proposed solutions on an individual basis
and how individual solutions were integrated and evaluated to provide an optimized plan. This process
employed the following principal steps for Phase I

. Understand local and national programmatic and policy drivers at the shipping and receiving
sites

. Establish criteria (such as cost, schedule, safety, and security) for evaluating options based on
these drivers

. Analyze issues preventing materials from being shipped and establish general barrier
categories

. Develop a set of preferred options for these general categories using criteria to rank order of
preference

. Analyze materials individually; identify key issues; and establish preferred options

. Integrate individual options and evaluate each possible combination to select best proposal.
The process was expanded to include the following additional steps for Phase II:

o Review safety-related issues in more detail for each of the proposed strategies

. Negotiate commitments and schedule options with offsite receivers

. Identify resources and costs for proposed activities

) Develop conceptual related design information for any equipment or facility modification to
enhance cost and schedule estimates

J Develop detailed schedules of different enveloping strategies

) Identify critical path issues in the detailed schedule and provide additional resources to
improve the schedule

. Balance reduced schedule time with cost and probability of success.

2.1 Program and Policy Drivers

National programmatic HEU management drivers were previously discussed in Section 1.2. The
Lockheed Martin Idaho Technologies Company Materials Management Plan has included these issues in
8



developing plans to remove nuclear material from CPP-651. Requirements to transfer HEU to Y-12 are
found in Environmental Assessment for the Proposed Interim Storage of Enriched Uranium Above The
Maximum Historical Storage Level at Y- 12 Oak Ridge, Tennessee. This environmental assessment (EA)
states that the DOE intends to consolidate HEU from other DOE sites at Y-12. In addition, removal of all
nuclear material from CPP-651 by 2006 is another DOE-ID directive and DOE Defense Programs
mandate. Furthermore, the ROD from the Disposition of Surplus Highly Enriched Uranium
Programmatic Environmental Impact Statement, has directed that the HEU be diluted to LEU to reduce its
proliferation risk. Most of this diluted inventory will be fabricated into LEU fuel for commercial power
reactors. Off-spec HEU will also be diluted into LEU feedstock for commercial reactor fuel (only TVA
reactors would burn off-spec inventory). Other programmatic drivers would include compliance with the
agreement signed with the State of Idaho and execution of all proposed shipping tasks in full compliance
with all federal and state regulations and policies. Acceptable safety and environmental risks present other
policy driven issues.

2.2 Criteria

Criteria fall into two categories: absolute requirements limiting conditions that must be satisfied by
any proposed option, and desirable attributes that are used to help rank feasible options. In both Phase I
and IT of this study the absolute requirements are receiver acceptance, regulatory acceptance, and customer
acceptance. Each proposed option must have a receiver willing to accept material. The process of
preparing material and shipping it to the receiver must meet all regulatory requirements. Additionally, the
plan must be acceptable to the customer (DOE) in terms of cost, schedule, and risk. Those options meeting
this test of feasibility were then ranked according to desirable attribute criteria. Criteria used to rank
options for each material were an extension of the basic objective. The ideal solution would move material
as quickly as possible with lowest cost and risk. Key criteria developed in order of importance are:

o Environmental, safety, and health risk

] Security risk

o Political acceptance

. Supports accelerated schedule

o Cost

. Transportation risk

. Risk of depending on other site to receive

. Existing capabilities

. Other (facilities, infrastructure, scale, packaging).

2.3 CPP-651 Transfer Issues/Barriers

Materials in CPP-651 were analyzed individually to determine issues preventing shipment. This was
done during Phase I in a facilitated, interdisciplinary team meeting involving representatives from CPP-651
operations, criticality safety, transportation, security, plant operations, safety analysis, systems

9



engineering, ICPP technical support, spent fuel, and representatives from ANL-W operations, engineering,
and security. The team reviewed the inventory of materials and determined key issues preventing shipment.
Issues around each material type are discussed in detail in Section 3. As shown in Figure 2.3-1, these
issues were classified into the following primary categories:

. Characterization data or other information issues
. Packaging issues such as shipping containers, product containers, and certification papers

. Product form issues (such as concerning oxide, metal, fabricated fuel, scrap pieces, molds,
and fission products radiation fields)

. Offsite receiver issues such as storage space, processing capability, schedules, funding, and
remediation of vulnerability issues.

2.3.1 Characterization Data

A detailed inventory of the material stored in CPP-651 was performed in 1995. As part of the
inventory radiation readings, characterization data and photographs were obtained. The CPP-651 material
inventory is shown in Table 2.3-1. Computational analyses have been performed as part of Phase I to
determine if some of the more difficult materials will meet the acceptance criteria for highly enriched
uranium fuels into the Y-12 plant. This new information has been made available to the proposed receiving
site (the Y-12 plant) for review. In some cases the material meets the acceptance criteria and this will
allow shipment and ship dates to be negotiated. However, some materials may require a variance in order
to be accepted by the Y-12 plant. If the variance cannot be obtained, then some form of conditioning will
be implemented to make the materials acceptable somewhere in the DOE complex.

2.3.2 Packaging

Phase I identified several materials that could not be shipped due to a range of packaging problems.
The simplest examples are materials that are too long or otherwise won’t fit into readily obtainable and
certified shipping containers. Alternative shipping containers were identified that allow shipment without
resizing material (i.e., cutting fuel, recanning in smaller cans).

A more complicated packaging issue exists for materials that must be repackaged because the
current internal package (i.e., plastic bottle and/or plastic bag) doesn’t meet the receivers’ acceptance
criteria. These materials must be repackaged unless the receivers’ acceptance criteria can be renegotiated.
Some materials in this category also have shipping container size issues and radiation level issues. These
conditions also ultimately require repackaging.

10
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2.3.3 Product Form

Some materials may end up being unacceptable to designated HEU receivers and will require some
type of conditioning prior to shipment. This is the result of the abrupt halt to operations at the ICPP at the
end of the cold war. These potentially difficult materials were sent to the ICPP because of its unique
processing capabilities (e.g., custom dissolution in the multi-curie cell). Now that these process capabilities
are shut down, it is not surprising that other sites are not anxious to accept these materials. Material with a
very small inventory could be processed via lab-scale equipment in facilities like CPP-684 RAL (Remote

Analytical Laboratory). Larger inventories are not feasible because the processing time is too long.
Examples of material form issues are HEU with high plutonium concentration, metal alloys containing
zirconium, broken glass with embedded uranium metal, and materials with high radiation levels.

2.3.4 ~ Offsite Receivers

A series of issues deals with offsite receivers. In general, success of the plan is totally dependent on
timely delivery of all material to each offsite receiver. Any single material that is delayed for any reason
could potentially force CPP-651 to be operated longer than planned. This could significantly reduce or
even eliminate anticipated cost savings. This puts the ICPP at risk of committing to a plan that may not be
supported by other sites if their site-specific funding is reprioritized or other issues arise. Some concerns
are related to previous issues discussed. There is a risk that actions taken to get characterization data,
repackage materials, and resolve material form issues may end with the receiver rejecting material because
their acceptance criteria has continued to change. Even if the receiver has agreed to receive a material, any
of several programmatic issues may cause delays in shipments. These include receiver verification of
contents prior to shipping (no surprises for receivers), new requirements for information, better accuracy
and expanded measurement criteria, availability of safe secure transports ( SSTs), availability of storage
space in vaults, and programmatic decisions that affect processing schedules. All these issues are further
complicated by the relative priority of ICPP compared to other sites and labs shipping to these receivers
and other high priority national programs such as dispositioning excess plutonium.

2.4 Methodology

2.4.1 Individual Option Analysis

The base case scenario was developed in the following manner. Phase I developed a set of
management/shipment options for each inventory item in CPP-651 and these options were ranked based on
judgments of team members as is shown in Table 2.4-1. The next step was to integrate the individual
options into a program in order to identify those that generated maximum cost savings and satisfied the
absolute requirements. Several assumptions were made that helped form the basis for evaluation:

. Because the HEU Disposition EIS specifies that designated good HEU will be transferred to
Y-12 for down blending into commercial fuel, Y-12 should accept anything that they or a
contracted fuel fabricator can process

) SRS is specified as a site for down blending off-spec HEU into TVA fuel. SRS or any other
off-spec HEU down blending site should accept all off-spec HEU material as long as it can be
handled by their existing/planned processes

13
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o IfY-12, ANL-W, and SRS have excess capacity in their storage facilities, there is little or no
additional cost to the complex (DP) to store Idaho materials in their facilities while waiting for
processing

] All material in CPP-651 must, as a minimum, be repackaged into certified drums for transport

. Because plans are already in place to repackage and transport these materials within the next
10 years, there is no new additional cost for repackaging drums sooner unless expediting
removal is Iess efficient or requires additional drums.

2.4.2 Integration of Options

The final step in developing the Phase I plan was integration of options for individual materials into
an overall cost-effective strategy. For example, the denitrator product is the single largest item in the
CPP-651 inventory (see Table 2.3-1). The decision to mill and blend with depleted uranium to reduce
enrichment is more complicated than the ship-as-is option, but produces a more user friendly product that
could be received earlier by SRS. Milling and blending also helped eliminate package size problems,
provided for the removal of unwanted plastic material, and reduced high radiation fields for each product
can. Aqueous blending will occur via SRS’s off-spec blending program and the ICPP dry blend strategy is
only proposed as an interim storage mode. Once it was decided to use ICPP operations to dry blend the
denitrator product, then inventory remaining was examined to see if any other oxides could utilize this
process and avoid implementing another process. In this case, it was decided that the Rocky Flats material
may also be considered. However, this strategy is not the preferred option because of the Pu-related
contamination control issues for the Rocky Flats inventory. This theme was repeated for other inventory
items in an attempt to minimize processing requirements. Since most individual inventory items represent
small amounts of HEU, processing them through production-sized equipment via special procedures was
usually not cost-effective at any site. Thus, many of these options defanlted to lab-scale operations.
Another factor that influenced integration was the INEEL ownership or control of the proposed resolution.
If the options were equal relative to cost and risk, then options that provided more local control were
selected. By starting with the largest inventories with the most difficult material issues and working back
through the other materials, decisions were made to alter options on smaller inventories to take advantage
of actions planned for more difficult issues. In many cases, overall cost or schedule risk for an individual
material could be reduced. The net result of this process was the base case schedule (see Table 1.1-1) that
confirmed the CPP-651 vault could be emptied in less than 10 years.
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3. BASE CASE

The following subsections discuss background information and the development of the base case
planning scenario. This process was required to (a) demonstrate that the 10-year window could be met and
(b) develop enough detailed information to be able to ldentlfy the critical path resource issues and better
understand how to accelerate the schedule.

3.1 Background to Strategy Development

Uranium inventories in CPP-651 and stored in vaults across the DOE complex are enriched in the
isotopes Z°U or ®*U. These include HEU having a ®*U content of greater than 20% by weight or a **U
content greater than 12% by weight or mixtures of the two isotopes. Other HEU inventories include large
quantities of relatively pure weapons-grade material, HEU recovered from recycle of irradiated reactor
fuel, and additional enriched **U.

In the defense nuclear complex, HEU has had two primary purposes—for weapons components and
as fuel for material production and Naval Nuclear Propulsion reactors. DOE facilities have also provided
support services for a wide range of domestic and foreign research reactor programs. Defense-related HEU
activities have traditionally centered at the Oak Ridge Y-12 Plant, which is expected to retain interim
support for weapon dismantlement, uranium processing and storage, and programs for disposition and use
of the fuel value of enriched materials. HEU materials that are directly addressed by the 94-1 program are
stored at other sites where conversion and packaging of inventories from former missions are important to
overall plans for safe facility restart, operation, and shutdown.

As with plutonium, the U.S. holds large quantities of HEU that are now excess to national security
needs. Unlike plutonium, however, this HEU can be isotopically diluted with natural or depleted uranium
to produce a material (less than 20% enriched in 35(U) that is substantially more resistant to re-enrichment
and use in weapons. Thus, near- and long-term stabilization goals emphasize benefits of dilution to low-
enriched uranium (LEU) for commercial reactor fuel (see Figure 1.2-1).

DOE’s support for long-term management of enriched uranium is influenced by the large quantity of
HEU included in the 200 metric tons (MT) of U.S. weapons-grade fissile material that was declared excess
to national security needs and up to 500 MT of excess weapons-grade HEU, down blended to LEU, from
Russia. Quantities described in the 94-1 program are small compared to these huge process and storage
streams, and must be evaluated in the context of the larger program.

Most 2°U materials have never been irradiated and contain essentially no ?°U or Z?U. However, a
significant quantity of HEU was recovered by reprocessing HEU fuels from research, production, and
Naval reactors. The different isotope composition of this reactor grade HEU affects its potential uses and
storage requirements. °U is a mild nuclear poison that affects production in new fuel and the decay
daughters of Z*U produce an increased radiation hazard during handling and storage.

3.1.1 Post Cold War Operational Status

The Office of Fissile Material Dispositioning has prepared 4 Surplus HEU Disposition
Environmental Impact Statement (DOE/EIS-0240, June 1996), that describes expected environmental
impacts of down blending surplus HEU to destroy its weapons capability. The EIS describes various
alternatives for blending surplus HEU with low-assay uranium to achieve an LEU product suitable for feed
stock for commercial fuel fabrication (< 5%) and well below the weapons-usable enrichment 20% assay.
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Four potential down blending sites were identified by DOE in the EIS: Two are DOE sites: the
Y-12 Plant in Oak Ridge, Tennessee; and the Savannah River Site (SRS) in Aiken, South Carolina. The
other two are commercial facilities: Nuclear Fuel Services (NFS) in Erwin, Tennessee; and Babcock and
Wilcox (B&W) in Lynchburg, Virginia.

The Oak Ridge, Tennessee, Y-12 Plant has long been designated as the DOE lead site for managing
uranium inventories. It has now been established as lead laboratory for surplus HEU disposition and has
been charged with providing options for safe, secure, and environmentally sound management and
disposition of surplus HEU. This surplus HEU is currently stored at many sites across the DOE weapons
complex (see Figure 3.1-1). The location, general form, and amount of surplus material at various DOE
sites is thoroughly documented.

The Savannah River (Westinghouse) Site (SRS) also has the capability to manage uranium
inventories. SRS can process AL/HEU materials in their large two canyon operation. Funding for
Savannah River is proposed to be cut by 300 million dollars (25% of the total budget) by October 1997
and the Savannah River Site will have a reduction in work force of about 4,000 people. This layoff will
impact the sites current 10-year plan by possibly creating the need to consolidate their two canyon
operation to one (F-Canyon). If only F-Canyon is open, then plutonium operations would probably be
performed first followed by off-spec uranium operations. The startup date (2002) for uranium dilution
operations will then be delayed at least two to three years (see Figure 3.1-2).

ANL-W is a nonprofit research laboratory operated by the University of Chicago for the Department
of Energy. ANL-W is located about 35 miles west of Idaho Falls, Idaho, on the INEEL. Research at
ANL-W is typically focused on large-scale nuclear facility testing and development. ANL-W is currently
committed to a three year campaign to process ANL-W material through their electrorefiner. Following
completion of the ANL-W material campaign in 2000, the electrorefiner can potentially be used to process
other material such as CPP-651 HEU. ANL-W has tested a magnetic separator that is capable of
separating the uranium from broken Vycor glass molds. This dry process separation can be used for
processing both CPP-651 and ANL-W inventories of Vycor glass molds. ANL-W also has vault space and
warchouse space available to potentially store small inventories of CPP-651 material.

3.1.2 ICPP SNM Storage

The purpose of the Unirradiated Fuel Storage Facility (CPP-651) is to provide safe and secure
storage for a variety of unirradiated and slightly irradiated fuel materials for subsequent processing or
shipment to other facilities for use. Each type of material is handled and stored under specifically approved
criteria. A complete listing of CPP-651 inventory is given in Table 2.3-1. Other unirradiated and slightly
irradiated materials are stored at other ICPP locations such as CPP-749, CPP-603. Manager of the SNM
in these facilities utilizes similar resources and their resource demands have been integrated with the CPP-
651 study in that possible interfaces with Parka transfers were evaluated. Since ICPP's mission no longer
includes production scale reprocessing, the material stored in the CPP-651 vault must be relocated to other
facilities for storage or conditioning. Potential receivers such as Y-12, SRS, and ANL-W have been
identified to manage and process the Defense Program SNM currently stored in CPP-651.
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CPP-651 is the primary facility for managing inactive HEU at the INEEL. CPP-651 (see
Figure 3.1-3) was originally designed for storage of unirradiated fuel materials brought to the ICPP for
custom processing. Capacity was later increased to include interim storage of the UO; product from ICPP
processing operations. As shown in Figure 3.1-4, CPP-651 is a two-compartment inner-vault building
approximately 42 feet wide by 45 feet long, surrounded by a reinforced concrete outer shell. The inner
vault building is divided into two separate areas—the north and south vaults. Each vault is accessible from
the receiving area only. Material in approved shipping or storage packages may be stored by transport
index in the North Vault. The North Vault storage area is 25 feet long and 19 feet wide. The South Vault
is used to store a wide variety of fissile materials. The outer shell provides a 20 foot wide interior receiving
area on the west end for use in receiving and preparing material shipments. Additional storage for ICPP
product containers is in storage wells located in the annulus between the facility outer walls and the North
and South Vaults. The annulus has 100 storage wells and each well can hold seven containers in a linear
array. Shipping and storage packages may also be stored in the north annulus above the storage wells.

The CPP-651 storage facility is not a processing facility, but related repackaging and inspection
operations do occur within the facility. Some fuel elements, bundles, and packaged materials are stored in
specially designed racks or cabinets that provide geometrically favorable constraints and/or nuclear poison.
Other materials are maintained in approved storage packages, principally DOT- or DOE-approved
shipping packages. Fuel categories presently approved for storage in the unirradiated fuel storage facility
are designated in Table 2.3-1. CPP-651 has a safety limit of 1,500 kg *°U in the south vault and 1,500 kg
3577 in the north vault. The actual CPP-651 capacity is physically dependent upon the fuel package
configuration; the available space may be filled to capacity before the kilogram limit is reached.

The other two SNM storage locations at ICPP include CPP-603 and CPP-749. The Irradiated Fuel
Storage Facility (IFSF) is a nuclear fuel storage facility located in the Fuel Receiving Storage Facility
(CPP-603) at the Idaho Chemical Processing Plant (ICPP). The IFSF was constructed at ICPP to provide
safe storage for fuels that are potentially chemically reactive with water or industrially hazardous when
exposed to the environment. Initially three graphite-based fuels were approved for storage at IFSF: Rover-
type fuels, Peach Bottom Core I, and Fort St. Vrain. Several nongraphite fuels such as BER-II and
TRIGA were added to the list of fuels approved for storage in the IFSF. The fuel storage area in IFSF
contains the carbon steel storage rack that provides both spacing and support for 636 fuel storage canisters,
each of which is 18 inches in diameter and 11 feet long. The Dry Fuel Storage Facility (CPP-749) provides
storage for chemically reactive fuels that require long term storage and cannot be stored in the CPP-603
basin water. The underground fuel storage area is located within the confines of the ICPP security fence
and north of CPP-603, the fuel basin. The storage area covers an area approximately 400 feet by 600 feet.
Within that area are underground storage vaults for Peach Bottom fuel and Fermi I Blanket fuel. The
vaults are approximately 20 feet deep by 30 inches in diameter. The storage vaults are sealed for
containment, security, and inventory control of the spent fuel by welding a steel plate on the top of each
vault.
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3.1.3 CPP-651 Material Management and Categorization

DP has mandated this facility be empty by 2006 and will be secured in stable standby condition.
The unused capacity of CPP-651 is available for new missions. The LMITCO Materials Management
Plan addresses plans in place to remove all nuclear material from CPP-651. Table 1.1-1 shows the base
case schedule for SNM removal by 2006.

Materials in CPP-651 are categorized in the MMP by disposition status. In this study, a subset of
these materials were further categorized as being a problem or difficult. Each of these are summarized in

the following sections.

3.1.3.1 MMP Categorization. Nuclear materials at the INEEL exist in many forms and varying
quantities. Each type of material in CPP-651 is handled and stored under specifically approved criteria.
Stored materials include fluorinel, PWR, Rocky Flats scrap, ANL scrap, LANL scrap, ICPP denitrator
product and product samples, uranium solutions, and miscellaneous fissile material stored in drums. The
complete inventory is given in Table 2.3-1.

Material located in CPP-651 is categorized as inactive and has been divided into three management
subcategories according to proposed disposition paths and options.

o Potential Programmatic Use is material with an optional program need and is being held in
reserve pending the outcome of departmental decisions.

. Negotiated refers to surplus material that can be transferred to another location, has been
listed on a scrap declaration, and has been accepted by the CSMO. In most cases the receiver
has been identified or a contract will be bid. Schedules and packaging requirements are either
known or being developed.

. To Be Negotiated consists of surplus material that has not yet been submitted to the CSMO,
or material that has not been accepted for transfer pending resolution of issues.

Material categorization in the MMP was done in order to identify current status of the path forward,
while maintaining focus on ultimate disposition of materials. Each kind of material was analyzed
individually to determine general information and any issues relative to shipment. Based on the above
assumptions, the preferred baseline option for each material type was established to be simply repackage
and ship to appropriate site if possible.

3.1.3.2 Material Management. Material that had potential programmatic use was not addressed in
this report. Fluorinel/PWR material is listed as negotiated but was still included in our list because it has a
packaging issue to resolve. All 2o be negotiated material and the fluorine/PWR were the HEU inventory
items in CPP-651 that do not have a complete and funded disposition plan to another site. These 10
materials are fluorinel/PWR, University of Washington and University of Wisconsin, GEFAST, custom
product, Janus, Vycor glass, ANL-W, ANL-E, Rocky Flats, and denitrator product. Table 3.1-1
summarizes each material, the initial shipping barriers identified in Phase I and the current status as far as
resolution of barriers and proposed receivers per the baseline option.
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3.2 Base Case Planning

3.2.1 Phase Il Planning

The primary goal of Phase II was to plan and schedule the sequence of material removal activities
and take into account not only the schedule of each individual activity, but the potential impact that the

activity schedule can have on the material removal schedule as a whole. The Phase 11 activities focused on
identifying and integrating the resources and costs associated with removal of the material from CPP-651.
The planning portion consisted of the following main activities:

. Establish project objectives and scope of work

. Delineate project organization/team

. Define the work

. Determine the timing/sequence

. Establish resource requirements/availability

. Establish a cost budget

. Evaluate/analyze the schedule

) List alternatives for shortening schedule.
Define and create a target schedule.

Primavera Project Planner software was used to create the basic material removal schedule with
activities, resources, and cost account structure. The planning portion of the Primavera Project Planner
software is used to define and coordinate specific activities and work tasks, prepare work schedules, assign
and allocate resources to competing activities, and develop an acceptable budget. The Primavera Project
Planner software can also be used to:

o Track work in progress and actual costs

. Compare schedule and cost data to baseline

J Use the baseline to guide your decision

o Update and modify the current project with realistic data

o Analyze and evaluate performance

° Recommend action and re-forecast

. Communicate project goals.
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Table 3.1-1. Material types and issues.

Shipping Barriers
§| o
g5|g|8
£ § % '§ 'S | Composition/
b Material (S| F || & Form Current Status
| The cut pieces of fuel that are contaminated will be bagged
ceramic uranium- |and sealed and then placed within an aluminum container
zirconium fuel prior to being placed within the 2R inner container. This
1a |PWR Plates plates procedure will eliminate the packaging barrier.

Upon issuance of a "certificate to ship" from Bettis, the PWR
ceramic uranium- jassembly can be shipped, as an intact fuel element, in its
zirconium existing box as long as it is the only item on the truck. This

1b |PWR Assembly subassembly procedure will eliminate the packaging barrier.

The Fluorinel fuel pieces that are extra long will be placed in

a 72 inch long 2R container which will then fit inside a 110

gallon 6M drum. The use of a longer but narrower 2R

: zirconiumclad  |container and DOT-6M 110 drum eliminates the packaging
2 |Fluorinel R fuels barrier.
¥ The calculations showed that the slightly irradiated material
“'%@* does not meet the Y-12 acceptance criteria. Both the
oy unirradiated and irradiated Univ. of Wash. material will be
3 |Univ. of Wash. ﬁé’i Aluminum fuel  |sentfo SRS. Information collection is complete.
Aluminum fuel
4 |Univ. of Wisc. plates No barriers. Paperwork in progress to send to Y-12.
The four oversized cans will be repackaged and shipped in
- DC-1 shipping containers. These larger inside diameter
5 |Custom - Uranium Oxide |drums will eliminate the packaging barrier.

The oversized can contains less than 350 grams of uranium

and therefore can be shipped in a larger diameter 35 gallon
Zirconium & DOT UN1A2 shipping drum. This eliminates the packaging

6 |GEFAST Uranium Oxide |barrier.

Based on which assumptions are used, the calculations

showed that the slightly irradiated material may or may not
Stainless steel  |meet the Y-12 acceptance criteria. Since there is no

7 |Janus &|clad uranium foils [metallurgical bonding the material will be sent to ANL-W.
Metal & oxide in |{The VYCOR glass will be sent to ANL-W to separate the HEU
broken glass from the broken glass. They can process this material in its
8 [VYCOR Glass Simolds current form which eliminates our barriers.
A5 Scrap metal and
9 JANL-W %;g oxide No barriers. Paperwork in progress to send to Y-12.
2—‘?; Scrap metal and |The ANL-E material along with the characterization data will
10 |ANL-E s oxide be sent to ANL-W. Information collection is complete.
R B Since there will only be 15 drums with a total of 30 cans of
§ & : f%'; Uranium Oxide |material, SRS will accept this material as soon as they are
ey “53' with .2% able to provide some vault space. This eliminates our
11 |Rocky Flats P e gﬁlmutonium barriers.
R R e This material will be dry blended so that it can be shipped or
- Bl : stored somewhere else as LEU until SRS has available vault
f§ » : space. At that time the material will be shipped "as is" in DC-1
12 |Denitrator ;%;,: o »{Uranium Oxide [shipping containers. This eliminates our barriers.
&+ Shaded area denotes a shipping barrier
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3.2.2 Resources, Costs, and Schedule

The tasks or operations associated with removing each material from CPP-651 were grouped into
three main functional areas—Receiver Process, Conditioning Process, and Packaging/Transportation
Process. Team members were assigned to these three functional areas based on their areas of expertise.
Fach team resolved the issues, defined resources, developed schedules and costs for the functions within
their assigned areas, and provided resource data to the master schedule. Durations and man-hours were
allocated for each task based on past experience by knowledgeable personnel.

Resource data sheets were developed as a means to define the functions associated with removal of
each material and to record the associated resources, duration, and costs. The main functions identified on
the data sheet were preparations, conditioning, and shipment. Subcategories under these functions included
project definition, procurement, documentation, procedures, plans, training, certification of readiness,
operations, material repackaging and product shipment. The personnel resources identified included plant
system engineers, facility fuels engineers, design engineers, technical support engineers, criticality safety
engineers, safety analysis engineers, environmental engineers, radiological engineers, radiological
technicians, quality engineers, quality inspectors, fuel handling foreman, fuel handling operators, analytical
laboratory engineers, analytical laboratory technicians, security operations, procedure writers, trainers,
transportation coordinators, administrative assistants, crafts foremen, crafts operators, and project
managers. Additional costs were included for subcontract labor, equipment, facilities, and materials
necessary for completion of the removal project.

3.2.2.1 Receiver Process Team. The receiver process team initiated negotiations with offsite
receivers, determined acceptance criteria, discussed inventory issues, and resolved programmatic issues to
determine overall programmatic direction. The receiver process team included spent fuel personnel who are
familiar with complex-wide capabilities and issues, security personnel who are responsible for controlling
and monitoring accountable nuclear material (NM) transfer to, from, and within the INEEL; and operations
personnel who are familiar with the procedures and capabilities of CPP-651.

The receiver process team provided offsite receivers with characterization data on the materials in
CPP-651 so that shipper/receiver agreements could start to be negotiated. The team determined that as a
minimum the shipper/receiver agreements should include the following information: (1) types and forms of
material to be shipped, (2) the period of time for which the shipper/receiver agreement will be in effect,

(3) how the materials will be prepared and packaged for shipment, (4) documentation to be provided by the
shipper prior to, with, and after the shipment, (5) measurement methods to be used by the shipper,

(6) measurement methods to be used by the receiver, (7) how limits of error for accountability
measurements will be calculated for accountability measurements required by the shipper/receiver
agreement, (8) what acceptance/rejection criteria will be used for confirmatory measurements, (9) what
documentation will be provided to the shipper by the receiver both after receipt and after measurement of
the materials, (10) documentation of any deviations from DOE policy granted in accordance with DOE
Order 5630.11A that apply to shipment covered by the agreement, (11) provisions for periodic review of
the agreement, and (12) requirements for change control of revisions to the agreement. The receiver may
want to make additional transfer checks or measurements beyond those included in the shipper/receiver
agreement as a means to provide other checks. Additionally, the shipper/receiver agreements should
include an outline of the process to be used for resolution of significant shipper/receiver differences.

Meetings were held with SRS and OR Y-12 to generate an understanding of our HEU storage issues,
to discuss overall programmatic goals, and to help develop a spirit of ownership relative to the management
of special nuclear material (SNM) throughout the Department of Energy (DOE) complex. Site-specific
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receiving and processing issues such as shipper/receiver agreements, onsite observation of characterizations
and packaging, measurement requirements, and shipping schedules were discussed. SRS cannot formally
respond to a request to receive HEU from ICPP until a conceptual study is completed. The conceptual
study would be initiated by a formal request from DOE-ID to DOE-SR. The conceptual study would
assess the technical feasibility and allow SRS to develop their procedures, schedules, and costs before
formally committing to receive the HEU from ICPP.

3.2,.2.2 Conditioning Process Team. The conditioning process team concentrated their effort on
developing the processes required to put materials in a form that is acceptable to offisite receivers. The
team discussed processing options for the PWR subassembly, the denitrator product, and the Rocky Flats
material. ‘

The conditioning team looked at various cutting processes for the C2S2 PWR subassembly. Prior to
finalizing the cutting process the team determined that the PWR subassembly could be shipped, as an intact
fuel element, in its existing box.

The conditioning team looked at several options for processing the Rocky Flats material such as
dissolution, dilution, and dry blending. The Rocky Flats material requires conditioning because it does not

meet the criteria for Y-12 acceptance due to the plutonium content. The conditioning team developed
flowsheets and costs for the following Rocky Flats material processing options:

. Send as-is, in DOT-6M drums
. Dissolve, dilute, extract, and send as liquid using RAL
. Dissolve, dilute, extract, and send as liquid using a new process facility

. Dry blend in the North Vault of CPP-651 using a new glovebox within a new containment
structure that includes a ventilation and filter system.

The flowsheets and the associated cost and schedule data are in Appendix A.

The conditioning team also looked at several options for processing the denitrator product such as
dissolution, dilution, and dry blending. The denitrator product requires conditioning because it does not
meet the criteria for Y-12 acceptance due to the high 22U content. Radiation levels have grown in since
extraction and have created a handling issue of worker exposure.

The conditioning team developed flowsheets and costs for the following denitrator product
processing options:

. Send as-is, in larger diameter drums

. Dry blend in the North Vault of CPP-651 using a new glovebox within a new containment
structure that includes a ventilation and filter system

) Dissolve, dilute, and send as liquid using CPP-601 and CPP-627

. Dissolve, dilute, and send as liquid using a new process facility
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o Repackage into smaller containers and then ship in DOT-6M drums.

The flowshests and associated costs and durations for each of these options are included in
Appendix A of this report.

Milling and blending is one of the proposed options for diluting the denitrator product to less than
20% enrichment. This dilution will convert the HEU to LEU and eliminate the need to store the material in
a vault while waiting at SRS for aqueous processing. Safety and security issues exist that must be
addressed prior to accepting dry blending as an interim storage form. The main concern is from a
proliferation standpoint. An expert analysis was performed of the relative difficulty of separating the HEU
from the blended product. The details of the test and the results of the analysis are discussed in
Appendix B. In general, these results look very promising and no show stopper issues were identified.

3.2.2.3 Packaging and Transportation Team. The packaging and transportation team obtained
characterization data and identified resources that were required for packaging and transportation of the
material in CPP-651. They provided interpretation of regulatory information and requirements pertinent to
the packaging and transportation of materials to and from the INEEL. Members of the P&T team have
experience with transporting radioactive materials. They have consulted with programs to identify
requirements for shipment; assisted in locating the appropriate containers required to ship, identify and
contract a transport company to meet requirements of the shipment; ensured packages are transported
without damage and delivered to the appropriate locations; managed records to track the shipment; and
developed transportation plans. They typically determine the mode of transportation based upon size,
weight, cost, destination, and specific regulatory requirements.

During Phase II the P&T team researched available packaging containers and requirements and
details of packaging containers of currently stored material. P&T has access to shipping containers located
at other DOE laboratories and in radioactive materials packagings (RAMPAC), which is a storage and
retrieval database of shipping packaging certified for the transport of radioactive materials. Shipping
containers listed in the database are certified by the U.S. Nuclear Regulatory Commission (NRC) and
DOE. RAMPAC is the only tool available to radioactive material shippers that contains and reports
packaging information from all three U.S. agencies (DOE, NRC, DOT) and the international Atomic
Energy Agency (IAEA). RAMPAC contains information on over 2,000 radioactive material shipping
containers.

3.2.3 Integration Process

The goal of integrating the various options was to take a systems approach and attempt to optimize
the overall plan. By examining the most difficult, highest risk issues first, a plan evolved to leverage
options selected for more difficult problems. This process was iterative and was based on judgments about
relative difficulties and risks with each material.

Clearly the most difficult problem is the denitrator product because of volume, radiation level, and
the size of the product cans (won’t fit into a 6-M drum). This material is also complicated in that it is off-
spec HEU (high in *U and ®*U) and must be sent to an off-spec HEU dilution site such as SRS. The
team felt that there would be significant schedule risk if it were planned to send this material as HEU to
SRS. Radiation levels may cause an acceptance issue, but more importantly, the HEU shipment would be
dependent on SRS starting their HEU blending process and creating storage space in their vault. At best,
they could receive material starting in 2002, but it could be as late as 2006 or 2007 as it is currently an
unfunded part of their HEU dilution program. By establishing a repackaging capability that includes
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milling and dry blending with DU, it is possible to down blend material to LEU, reduce radiation levels,
and ensure internal packages are acceptable to SRS. Material could then be shipped to SRS as soon as
ICPP is ready to ship. Thus, the schedule risk is under direct control of ICPP management. Furthermore,
if for some reason an off-spec HEU dilution site cannot receive this inventory in the next 10 years, it would
still be removed from the CPP-651 vault and stored in a warehouse because it would no longer be HEU.
Other materials needing repackaging due to container size can also be included in this campaign such as the
custom product samples.

Rocky Flats material is the next biggest problem due to the volume and difficulty associated with
plutonium, Initially, the team felt that the best plan would be to down blend Rocky Flats material by
dissolution and dilution so that it could also be shipped to SRS for off-spec blending. However, the
plutonium contamination (1 to 2 grams of Pu per 1,000 grams of U) eliminated it from being a good
candidate for the dry blending process. Thus, it was concluded that the best option was to send this as
HEU to SRS where it would become part of the HEU off-spec dilution program. Shipment to SRS is a
possibility because of sufficient storage space and the Pu would be removed prior to blending with the DU.
The backup option is to dissolve the material in RAL and remove the Pu and ship liquid uranium nitrate to
Oak Ridge for conversion to uranium oxide. The RAL facility is capable of processing and handling this
volume of material in their hot cell which minimizes cost. A batch-wise process would be established to
avoid exceeding any critical mass processing issues.

Y-12 and SRS will not accept the Vycor glass containing HEU. Thus, it is necessary to separate the
metal from the glass before it would be accepted. The only viable option other than wet lab-scale
processing at the ICPP is to send this material to ANL-W and fund implementation of their magnetic
separation process. Working with ANL-W opens the door for them to potentially receive some other low
volume, but difficult to place, materials such as the ANL-E explosion scrap and the Janus material.

Utilization of other ICPP dry storage facilities such as CPP-603 IFSF and CPP-749 simply to
expedite the removal of SNM from the vault was considered, but programmatic and security issues
eliminated this idea from further consideration.

3.3 Base Case Materials Management Options

Sections 3.3.1 through 3.3.12 list the DP-owned, CPP-651 HEU materials that have no complete
disposition plan. A description of material is included with proposed options, estimated cost and schedule,
disposition barriers, and a brief description of selected priorities. See Appendix A for detailed calculations
of costs and schedules.

3.31 PWR
3.3.1.1 PWR Plates.

Material Description—Pressurized water reactor (PWR) fuel is a ternary oxide fuel consisting of a calcia-
stabilized (ceramic) uranium-zirconium material (UO,-Zr0O,-Ca0), clad in Zircalloy. There are a total of
905 PWR plates. 854 plates are PWR Core 2, Seed 1 type fuel, and 51 plates are PWR Core 2, Seed 2
type fuel. All plates are cut and have smearable contamination ranging from < 10 dpm/cm’ p on the PWR
Core 2 Seed 1 fuel to 250 dpm/100cm? p. on the PWR Core 2 Seed 2 fuel. The PWR Core 2 Seed 2 plates
are currently stored in three 6M drums. The PWR Core 2 Seed 1 plates are currently stored in six SPERT
boxes.
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Issues—A shipping schedule cannot be finalized for this material until the contractor for the reprocessing
facility has been selected and receipt criteria established. The accuracy and validations of the
accountability measurements required by the receiver will be a key factor in the negotiated schedule.
Negotiations with the designated contractor will commence as soon as directed by CSMO.

Packaging—The proposed plan is to repackage the 905 PWR fuel plates into 44 certified 85-gallon DOT
6M drums. The PWR Core 2 Seed 1 plates and the PWR Core 2 Seed 2 plates will be separated into 44
bundles of between 13 to 21 pieces, assayed, and bagged in polyethylene sleeve sealed with duct tape.

Each of the 44 bundles will be placed in an aluminum can that is sealed with duct tape. Silicone rubber
impact absorbers will be positioned in the bottom and top of each shipping drum 2R inner container to
center the aluminum can and provide cushioning for the fuel. The aluminum can is placed in the 2R
container so that it rests on top of the silicone rubber impact absorbers. Silicone rubber impact absorbers
are added on top of the can up to the top of the 2R container. The 2R container is closed and then placed in
the 85-gallon drum which is then sealed for shipping.

Disposition—The 44 certified 85-gallon DOT 6M drums loaded with PWR fuel will be shipped to a
designated contractor when a contract has been awarded by the CSMO.

Base Case Cost and Duration—A. firm schedule will be developed with the contractor once the selection
of the contractor has been made. Preliminary estimates indicate that it will take approximately 12 years
for planning and preparations, repackaging, and shipment of all items. The resource-loaded, base case
schedule shows the following cost and duration:

Cost: $1823K Duration: 12 years

Priority/Justification—This material was submitted and approved by CSMO under Scrap Declaration
ID-93-04. Since the original submittal, additional material that was held for potential programmatic use
(PPU) has been added to this declaration. In the near future, that declaration number will be canceled and
the PWR materials will be put on a FY 1998 scrap declaration number and remaining fluorinel items will

also be declared separately. This is being done at the request of the CSMO.
Assumptions

. The packaging plan is acceptable—the material will not need to be separated and/or resorted
by type prior to repackaging

o The certified 85-gallon DOT-6M drums are acceptable.
3.3.1.2 PWR Subassembly

Material Description—Pressurized water reactor (PWR) fuel is a ternary oxide fuel consisting of a calcia-
stabilized (ceramic) uranium-zirconium material (UO;-ZrO,-Ca0), clad in Zircalloy. The fuel is a PWR
Core 2 Seed 2 subassembly. The subassembly is approximately 105 inches long and is currently stored in
a metal box.

Issues—The PWR C2S2 fuel subassembly is too long for available drums. A shipping schedule cannot be
finalized for this material until the contractor for the reprocessing facility has been selected and receipt
criteria established. Negotiations with the designated contractor will commence as soon as practical for
criteria identification.
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Packaging—The safety analysis states that the design of the PWR subassembly is inherently safe. Upon
issuance of a certificate to ship from Bettis, the PWR subassembly can be shipped, as an intact fuel
element, in its existing box. The only criteria is that it is the only item loaded on the truck.

Disposition—The PWR Subassembly will be shipped in its current box to a designated contractor when a
contract has been awarded by the CSMO.

Base Case Cost and Duration—A firm schedule will be developed with the contractor once the selection
of the contractor has been made. Preliminary estimates indicate that it will take approximately eight
months for planning and preparations, inventory, and shipment of the assembly. The resource-loaded, base
case schedule shows the following cost and duration:

Cost: $66.3K Duration: 8 months

Priority/Justification—This material was submitted and approved by CSMO under Scrap Declaration
ID-93-04. Since the original submittal, additional material that was held for potential programmatic use
(PPU) has been added to this declaration. In the near future, that declaration number will be canceled and
the PWR materials will be put on a FY 1998 scrap declaration number and remaining fluorinel items will
also be declared separately. This is being done at the request of CSMO.

Assumption
. The packaging plan is acceptable—the material can be shipped as is in its existing container.
3.3.2 Fluorinel

Material Description—Fluorinel material is zirconium-clad fuel of various compositions. These materials
were intended to be used for research and development (R&D) as part of the prototype work on the new
Fluorinel Dissolution Process for zirconium fuels. Fluorinel is an acronym for fluoride dissolution at the
INEEL. Fluorinel scrap is currently stored in drums and cabinets in CPP-651.

Issues—Several pieces of fluorinel material are too long for the typical 6M drums used at ICPP. A
shipping schedule cannot be finalized for this material until the contractor for the reprocessing facility has
been selected and receipt criteria established. The accuracy and validations of the accountability
measurements required by the receiver will be a key factor in the negotiated schedule. Negotiations with
the designated contractor will commence as soon as practical for criteria identification

Packaging—The proposed plan is to repackage the fluorinel fuel into 21 110-gallon, DOT-6M shipping
packages with a 72-inch long 2R inner container; five 110-galion, DOT-6M shipping packages with a
58-inch long 2R inner container; four 55-gallon, DOT-6M shipping packages with a 23-inch long 2R inner
container; and 60 85-gallon, DOT-6M shipping packages with a 43-inch long 2R inner container.

Disposition—The certified 110-, 85-, and 55-gallon DOT 6M drums loaded with fluorinel fuel will be
shipped to a designated contractor when a contract has been awarded by the CSMO.

Base Case Cost and Duration—A firm schedule will be developed with the contractor once the selection
of the contractor has been made. Preliminary estimates indicate that it will take approximately 112 years
for planning and preparation, repackaging, and shipment of all items. The resource-loaded, base case
schedule shows the following cost and duration:
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Cost: $546K Duration: 1%z years

Justification/Other—This material was submitted and approved by CSMO under Scrap Declaration
ID-93-04. Since the original submittal, additional material that was held for potential programmatic use
(PPU) has been added to this declaration. In the near future, that declaration number will be canceled and
the fluorinel material will be put on a FY 1998 scrap declaration number. The remaining PWR items will
also be declared separately. This is being done at the request of the CSMO.

Assumptions

o The packaging plan is acceptable—the material will not need to be separated and/or resorted
by type prior to repackaging

. The certified 110-, 85-, and 55-gallon DOT-6M drums are acceptable.
3.3.3 University of Washington

Material Description—The University of Washington fuel is in an aluminum alloy form with an argonaut
core and aluminum cladding. The fuel consists of 30 plates and one can containing cut fuel pieces and
scraps. The plates are uncut and free of surface contamination. Eleven of the fuel plates are unirradiated
and the remaining 19 are slightly irradiated. The slightly irradiated fuel plates contain quantities of
plutonium.

Issues—The 19 slightly irradiated fuel elements contain concentrations of Pu-239 and Pu-240 in the
milligram range. The irradiated fuel elements do not meet the alpha activity hazard ratio criteria or the
gamma activity criteria and therefore would not meet the acceptance criteria for highly enriched fuels into
the Y-12 plant.

Packaging—The proposed plan is to repackage the University of Washington fuel (both irradiated and
unirradiated) into one certified 85-gallon DOT-6M drum.

Disposition—The one certified 85-gallon DOT-6M drum will be sent to Savannah River for off-spec
blending.

Base Case Cost and Duration—Preliminary estimates indicate that it will take approximately four months
for planning and preparation, repackaging, and shipment of all items. The resource-loaded, base case
schedule shows the following cost and duration:

Cost: $40.3K Duration: 4 months

Priority/Justification—Scrap Declaration ID-94-03 has been submitted for this material. The irradiated
material has been rejected by CSMO and therefore will not be sent to Oak Ridge, Y-12 Plant.

Assumptions

. The Y-12 plant will not accept the irradiated material

. Savannah River will accept both the unirradiated and irradiated material
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o The packéging plan is acceptable—the material will not need to be separated and/or resorted
by type prior to repackaging

o The certified 85-gallon DOT-6M drum is acceptable.
3.3.4 University of Wisconsin

Material Description—The University of Wisconsin is MTR-type firel manufactured by General Electric.
The fuel consists of 10 plates made in an aluminum alloy form with aluminum cladding. The plates are
uncut and free of surface contamination.

Issues—None. The only reason this material has not been shipped is because it is on the same scrap
declaration as the University of Washington fusel.

Packaging—The proposed plan is to repackage the University of Wisconsin fuel into one certified
85-gallon DOT-6M drum.

Disposition—The one certified 85-gallon DOT-6M drum will be sent to the Oak Ridge Y-12 plant.

Base Case Cost and Duration—Preliminary estimates indicate that it will take approximately four months
for planning and preparations, repackaging, and shipment of all items. The resource-loaded, base case
schedule shows the following cost and duration:

Cost: $43.2K Duration: 4 months

Priority/Justification—Scrap Declaration ID-94-03 has been submitted for this material. Once this
material has been accepted under a scrap declaration, it can be shipped in one certified 85-gallon DOT-6M
drum to Y-12 for potential processing and/or storage. Shipment will be coordinated with the custom

product and GEFAST.
Assumptions
o The Y-12 plant will accept this material
. The packaging plan is acceptable
o The certified 85-gallon DOT-6M drum is acceptable.
3.3.5 Custom Product
Material Description—The custom product is uranium trioxide (UQs) powder, a high grade uranium

oxide product obtained from reprocessing SNF at ICPP. The powder is contained in 18 cans and four
bottles.

Issues—Four bottles of this material do not fit in the typical 2R inner containers for DOT-6M drums. The
accuracy and validation of the accountability measurements required by the receiver will be a key factor in
the negotiated schedule.
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Packaging—The proposed plan is to repackage the 18 cans of custom product into nine certified 55-gallon
DOT-6M drums and to repackage the four bottles of custom product into four certified DC-1 shipping

packages.

Disposition—The nine certified 55-gallon DOT-6M drums and the four certified DC-1 shipping packages
containing the custom product will be sent to the Oak Ridge Y-12 plant.

Base Case Cost and Duration—Preliminary estimates indicate that it will take approximately four months
for planning and preparations, repackaging, and shipment of all items. The resource-loaded, base case
schedule shows the following cost and duration:

Cost; $76.4K Duration: 4 months

Priority/Justification—This material has been accepted by CSMO under scrap declaration ID-97-07.
Shipment will be coordinated with the GEFAST and University of Wisconsin materials.

Assumptions

. The Y-12 plant will accept the nine DOT-6M drums and the four DC-1 shipping packages of
material

) The packaging plan is acceptable
. The certified 55-gallon DOT-6M drums and the certified DC-1 drums are acceptable.

3.3.6 GEFAST

Material Description—GEFAST consists of five containers of zirconium oxide and uranium oxide
powder. Four of the containers are made of stainless steel pipe 4.5” outside diameter with a 5” bolted
flange opening at the top. The fifth container is a large metal can 8” in diameter and 10” tall.

Issues—Scrap Declaration ID-94-03 has been submitted. A firm shipping schedule can be determined for
this material once it is accepted under Scrap Declaration ID-94-03.

Packaging—The proposed plan is to ship the four smaller, stainless steel containers in four 55-gallon
DOT-6M drums and to ship the single, large metal can in one 35-gallon DOT UN1A2 drum.

Disposition—The five drums containing GEFAST will be sent to the Oak Ridge Y-12 plant. This transfer
is expected to be coordinated with the custom product and University of Wisconsin materials.

Base Case Cost and Duration—Preliminary estimates indicate that it will take approximately five months
for planning and preparations, repackaging, and shipment of all items. The resource-loaded, base case
schedule shows the following cost and duration:

Cost: $63.4K Duration: 5 months

Priority/Justification—Before a shipping schedule can be finalized, this material must be negotiated
under a scrap declaration. Shipment will be coordinated with the custom product and University of
Wisconsin materials.
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Assumptions
. The Y-12 plant will accept this material
. The packaging plan is acceptable
o The certified 55-gallon DOT-6M drums and the 35-gallon DOT UN1A2 drum are acceptable.

3.3.7 Janus

Material Description—TJanus is stainless steel-clad enriched uranium foils, known as Janus Reactor High
Flux Converter Foils. The stainless steel is not metallurgically bonded to the uranium and should separate
rather easily. This material has been slightly irradiated in the Janus Reactor. There are 34 foils with
standardized dimensions of 39 inches long, 4 inches wide, and 0.037 inch thick (0.021 inch of uranium and
0.08 inch of cladding). The 34 foils are contained in three 6M drums.

Issues—Janus was previously rejected by the CSMO because the radiation level was too high (5 R per
hour). Additional inspections were completed in September 1996. The drum inspected indicated 180 mR
beta and 60 mR gamma. Additional analysis appears to indicate that the slightly irradiated JANUS fuel
plates meet all the Y-12, acceptance criteria depending on which burnup basis is used in the calculations.
The analysis has been sent to Y-12 for review and comment. If the material is acceptable to Y-12, then the
scrap declaration will be resubmitted to Y-12. If the scrap declaration is rejected, the material could be
sent to Argonne West pending DP's concurrence. If material is sent to ANL-W, DP would still own the
material and may need to pay ANL-W for storage and/or processing/stabilization.

Packaging—Janus can be shipped in three, 110-gallon DOT-6M drums.

Disposition—The three drums containing Janus will be sent to the Oak Ridge Y-12 plant assuming that the
plates meet Y-12's acceptance criteria. If the material does not meet their acceptance criteria, then the
material will be sent to ANL-W.

Base Case Cost and Duration—Preliminary estimates indicate that it will take approximately four months

to complete preparations, transfer documentation, inventory of material, and shipment to ANL-W. The
material will not have to be repackaged if it is sent to ANL-W because it can be shipped in the drums that it
is currently stored in. The resource-loaded, base case schedule shows the following cost and duration:

Cost: $46.3K Duration: 4 months

Priority/Justification—A scrap declaration has been submitted for this material. Once this material has
been accepted under a scrap declaration, it can be shipped to Y-12 for potential processing and/or storage.
If the material is not accepted under the scrap declaration, it will be sent to ANL-W for potential
processing and/or storage. If the material is sent to ANL-W it will still be owned by DP. Funds may need
to be provided to ANL-W for storage and/or processing/stabilization.

Assumptions
. Argonne West will accept the three drums of material if it is rejected by Y-12

. The Y-12 plant will accept the three drums of material
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) The packaging plan is acceptable
o The certified 110-gallon DOT-6M drums are acceptable for shipment to Y-12

. The noncertified 110-gallon DOT-6M drums are acceptable to send as is on the back roads to
ANL-W.

3.3.8 Vycor Glass

Material Description—This material is broken pieces of glass molds used to manufacture fuel at ANL-W.
The glass pieces retain small amounts of the fuel that was being molded. The glass must be processed to
remove the small amount of uranium. :

Issues—This material has been rejected by CSMO because it is glass. This material does not meet the
security termination criteria and therefore cannot be written off the books as waste.

Packaging—The Vycor Glass will not be repackaged; it will be shipped in the drums where it is currently
stored.

Disposition—Send to ANL-W for dry processing through their magnetic separator. After separation of the
uranium from the glass, ANL-W will be responsible for sending the uranium to Y-12 and for disposing the
glass.

Base Case Cost and Duration—DPreliminary estimates indicate that it will take approximately six months
to complete preparations, transfer documentation, inventory of material, and shipment to ANL-W. The
material will not have to be repackaged if it is sent to ANL-W because it can be shipped in the drums that it
is currently stored in. The resource-loaded, base case schedule shows the following cost and duration:
Cost: $578.8K Duration: 6 months

Priority/Justification—ANL-W has approximately 40 cans of Vycor glass, as compared to our 400 cans.
ANL-W has not found a way to acceptably dispose their material. They stated that their only option was to
dry process to separate uranium from glass. ANL-W has purchased a magnetic separator, but would need
funding to help design, set up, test, and operate equipment. If material is sent to ANL-W, DP would still
own the material and may need to pay ANL-W for storage and/or processing/stabilization.
Assumptions

. The Argonne West plant will accept the ten drums of material

. The packaging plan is acceptable

. The noncertified 17H drums are acceptable to send as is on the back roads to ANL-W.
3.3.9 ANL-W

Material Description—ANL-W material consists of 48 cans of EBR-II scrap metal and oxide.
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Issues—Reevaluation of the characterization of the material has been performed with ANL-W and it has
been determined that this material is from the same source as the other ANL-W Miscellaneous (EBR-II)
material currently stored in CPP-651. This other ANL-W material has been accepted by the CSMO under
scrap declaration ID-93-17. The scrap declaration will be revised to add the additional cans.

Packaging—This material will be divided into two shipments. Twenty eight of the cans will be packaged
in 13 55-gallon, certified DOT-6M drums and shipped to the Y-12 plant in FY 1998. The remaining 20
cans will be packaged in approximately 10 55-gallon, certified DOT-6M drums and shipped to the Y-12
plant at a later date.

Disposition— Once this material has been accepted under a scrap declaration it will be sent to the Y-12
plant.

Base Case Cost and Duration — Preliminary estimates indicate that it will take approximately five
months for planning and preparations, repackaging, and shipment of all items. The resource-loaded, base
case schedule shows the following cost and duration:

Cost: $76.4K Duration; 5 months

Priority/Justification—Before a shipping schedule can be finalized, this material must be negotiated under
a scrap declaration. Shipment will be coordinated with the Custom product, GEFAST, and University of
Wisconsin materials.

Assumptions
. The Y-12 plant will accept this material
o The packaging plan is acceptable
. The certified 55-gallon DOT-6M drums are acceptable.

3.3.10 ANL-E Miscellaneous

Material Description—ANL-E Miscellaneous is comprised of hot cell experimental scrap collected

following the custom processing explosion.

Issues—Argonne stated that they could potentially process this material in their electrorefiner. They
currently lack NEPA approval to do this. They are committed to process certain material through their
electrorefiner for the next two years. The earliest that they could process this material (assuming they
could get NEPA approval) would be in 2000. They have vault space to store this material; therefore it
could be sent to them prior to 2000. If material is sent to ANL-W, DP would still own it and may need to
pay ANL-W for storage and/or processing/stabilization.

Packaging—The ANL-E material will be repackaged into two, 55-gallon DOT-6M drums and shipped to
ANL-W.

Disposition—Once the data package is complete, the material will be shipped in two 55-gallon, DOT-6M
drums to ANL-W for processing through their electorefiner. The recovered uranium will then be sent to the
Y-12 plant.
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Base Case Cost and Duration—Preliminary estimates indicate that it will take approximately four months
to complete preparations, transfer documentation, inventory material, and ship to ANL-W. The material
will not have to be repackaged if it is sent to ANL-W because it can be shipped in the drums that it is
currently stored in. The resource-loaded, base case schedule shows the following cost and duration:

Cost: $48.8K Duration: 4 months

Priority/Justification—The material sent to ANL-W will still be owned by DP. Funds may need to be
provided to ANL-W for storage and/or processing/stabilization.

Assumptions
. The Argonne West plant will accept the two drums of material.
. The packaging plan is acceptable
. The certified 55-gallon, DOT 6M drums are acceptable.
3.3.11 Rocky Flats
Material Description—Rocky Flats has U;Og powder contaminated with plutonium. This material

contains a total of 27 kilograms of uranium and a total of 56 grams of plutonium. There are 30 cans
(4 inches in diameter and 9.5 inches tall) of this material and they each contain 1 to 2 grams of plutonjum.

Issues—This material has been rejected under Scrap Declaration ID-93-16 due to the plutonium content.
Tn order to send this material to Y-12, the material must be processed to separate the plutonium from the
uranium oxide. Returning this material to Rocky Flats is not a viable option because they have no
processing capabilities. Savannah River (SRS) is capable of taking it, but since it is HEU, it would need to
be stored in a vault until their canyon operation is ready to process this material. SRS has very little vault
space available until 2001 when they are planning to operate both of their canyons, or until 2005 if only
one canyon is allowed to operate.

Note—The ship-as-is option was selected for the base case scenario. See Appendix A for costs and
duration of the various conditioning options for the Rocky Flats material.

Packaging—The proposed plan is to repackage the Rocky Flats material in the existing containers into 15
(2 cans per drum) certified 55-gallon DOT-6M drums.

Disposition—The 15 certified 55-gallon DOT-6M drums will be sent to the Savannah River plant.

Base Case Cost and Duration—Preliminary estimates indicate that it will take approximately four months
for planning and preparations, repackaging, and shipment of all items to Savannah River. The resource-
loaded, base case schedule shows the following cost and duration:

Cost: $63.5K Duration: 4 months

Priority/Justification—The ship-as-is option is the simplest for ICPP as far as repackaging and shipping
but it is also dependent on operation of the SRS canyons. Material cannot be sent to SRS as HEU until
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space is made available in their vault by either processing or relocating the material currently stored in their
vault.

Assumptions

° This material cannot be sent to SRS as HEU until they make space available in their vault
either by operation of their canyons or relocation of material.

. SRS costs are not factored into this option.
3.3.12 Denitrator Product

Material—This denitrator product is UQ; obtained from Navy fuel dissolved in the fluorinel dissolution
process (FDP) at ICPP. This item contains a significant quantity of enriched uranium, 1,700 kg. This
material contains @pproximately 50 parts per billion **U.

Issues—This material does not meet the criteria for Y-12 acceptance because the 22U content of this
material is too high. Radiation levels have grown in since extraction and have created a handling issue of
worker exposure. Savannah River (SRS) is capable of processing this material in their off-spec HEU
dilution program however, since it is HEU, it would need to be stored in a vault until their canyon operation
is ready to process this material. SRS has very little vault space available until 2002 when they are
planning to operate both of their canyons, or until 2005 if only one canyon is allowed to operate.
Furthermore, it is not clear if the funding will be made available to process this inventory. The current
storage containers for the denitrator product do not fit in the 2R inner containers for the DOT-6M shipping
containers. In order to send the denitrator product to SRS it will need to be either repackaged into a larger
DOT shipping container or repackaged into a smaller storage container that will fit in a DOT-6M shipping
container.

Note—The proposed best plan is a combination of two options: to dry blend the denitrator product with
DU or LEU (option 2) and ship to SRS. These operations will continue until SRS has vault space to
receive HEU. At that time dry blending will be stopped and HEU shipment in DC-1 shipping packages
(option1) will proceed. See Appendix A for costs and duration of the various other conditioning options for
the denitrator product.

Packaging—The proposed plan is to package the denitrator product with depleted uranium, in a new
container, dry blend in a mill, and then place in a 2R inner container for a 110-gallon DOT-6M drum. A
total of 552 new containers will be used. It is assumed that 24 110-gallon, DOT-6M drums can be loaded
onto one commercial carrier per shipment; therefore it will take 23 shipments to transfer all of the dry
blended denitrator product to Savannah River. When SRS has vault space available the dry blending
operations will discontinue and then the Denitrator Product will be repackaged into certified 109-gallon
Oak Ridge, Y-12 Model DC-1 shipping packages and sent to SRS via a SST. Ninety six DC-1 drums will
be purchased and they will be reused in order to send the remaining denitrator product containers to
Savannah River.

Disposition—The certified 110-gallon DOT-6M shipping packages (552 maximum) will be used for the
dry blending operations to send the material to the Savannah River plant. The certified 109-gallon Oak
Ridge, Y-12 Model DC-1 shipping packages will be used for the ship-as-is scenario to send the material to
the Savannah River plant. Approximately 7 DC-1 shipping packages can be loaded onto one SST,
therefore it will require a maximum of 40 SST shipments to transfer the material to Savannah River.
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Base Case Cost and Duration—Preliminary estimates indicate that it will take approximately six years to
design, procure, construct, test and operate the dry blend process including the time for planning and
preparations, repackaging, and shipment of all items using the dry blending option to Savannah River. The
resource-loaded, base case schedule shows the following cost and duration:

Cost: $4,621K Duration: 6 years
Preliminary estimates indicate that it will take approximately three years to obtain DC-1 shipping
packages, and complete planning and preparations, repackaging, and shipment of all items using the ship-

as-is option to Savannah River. The resource-loaded, ship-as-is schedule using the transfer negotiations
team shows the following cost and duration:

Cost: $ 1,668K Duration: 3 years

Priority/Justification—The proposed process creates a dilute, dry product that could be shipped to SRS as
a nonweapons grade material. This would eliminate the necessity to store the product in the HEU vault at
SRS, thereby reducing costs and allowing the INEEL to move the material sooner.

Assumptions
° The dry blending process is an alternative to aqueous processing of the denitrator product.
. Each can of denitrator product will be diluted with depleted uranium to less than 20%
enrichment or approximately a 5 to 1 dilution. The volume will therefore grow by a factor of

about 6.

. Contact radiation level readings range from 3 mr/hr to 900 mr/hr. The majority are in the 100
to 200 mr/hr range and only 14 of the 276 bottles are at 500 mr/hr or greater.

. The process will be designed for the 100 to 200 mr/hr material. The higher levels will be
handled/processed on a case by case basis.

. The dry blended denitrator product will be contained within dissolvable cans that are
compatible with the SRS dissolution process.

o This material cannot be sent to SRS as HEU (ship-as-is) until space is made available in their
vault by either processing or relocating the material currently stored in their vault.

. The 5.25 inch outside diameter of the 2.85 liter metal can is too large to fit inside a 2R inner

container of a DOT-6M drum. The inside dimensions of a 2R inner container for a 55-gallon
DOT-6M drum is 5.05 inch inside diameter and 23 inches long.

) The Oak Ridge Y-12, model DC-1 shipping package has a larger inside diameter than the
DOT-6M drums.

o The SARP for the DC-1 shipping packaged will need to be revised and approved prior to
using it to ship our denitrator product or our custom product.
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Seven DC-1 shipping packages will be allowed per SST. It will take 40 shipments to transfer
this material to Savannah River.

Savannah River will not store the material in the DC-1 shipping packages. They will remove
the denitrator product containers and then return the empty DC-1 shipping packages to ICPP

for repackaging.

Ninety six DC-1 shipping packages will be adequate to allow for efficient cycling of shipping
packages for repackaging, shipment, unloading, and return.

Security sampling/measurement issues have not all been addressed.
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4. ACCLERATED SCHEDULE OPTIONS

Four different accelerated schedules (Options A, B, C, and D) were developed and analyzed to
provide a suite of choices that incrementally evaluated the interaction of cost, shipping risk, and reduced
schedule time. These accelerated schedules were developed via a system engineering methodology and an
in-depth analysis of the base case. This analysis identified the critical path issues and how they could be
improved. From a national programmatic perspective it includes understanding the shipper and receiver
limitations and interactions. At the local level, the shipper (ICPP) picture simplifies to preparations for
making the transfer (paper work and conditioning) and the hands-on tasks related to the actual material
packaging and transfer to an SST. The receiver has very similar preparation paper work and the tasks
related to unloading and storing the inventory (receiver related tasks were not resource-loaded on this
schedule). All the tasks in the base case fall into the general categories of preparation,
packaging/shipping, tasks outside CPP-651, and tasks inside CPP-651.

Examination of the base case information indicated there are two fundamental ways to reduce the
schedule: (a) increase staff and (b) decrease scope (i.c., decrease or eliminate any material conditioning
operations) and ship-as-is. Current staffing levels are adequate to support the base case which will empty
the CPP-651 vault in less than 10 years. However, it is clear that this level of staffing reflects the effects of
down sizing and does not produce the optimum or accelerated results. Additional personnel can reduce the
time related to: (a) preparation of paper work and negotiations with the receiver (b) conditioning of
material for packaging and (c) the repackaging and transfer operations. It should be noted if additional
experienced staff can be allocated to the shipper program it may also require some additional staff at the
receiver site to fully realize the benefits. Obviously there is a limit on how many personnel can work
effectively inside CPP-651 and similarly there is a limit of effectiveness of personnel working on the
preparation related tasks. Thus, the selection of extra personnel was done in a strategic manner.

The first increment of new staff (4 FTEs) was provided to just focus on preparation paper work and
receiver negotiations. This group is referred to as the Transfer Negotiations Team (TNT) and included the
following areas of expertise: security, accountability/measurements, transportation, facility manager. The
team is utilized for a period of about four to five years depending on the option. The next increment of
staff (9 FTEs) provided additional crew for only those preparation tasks inside CPP-651 that were
significant in duration (e.g., denitrator product). These personnel would be completely dedicated to
accelerating tasks inside CPP-651 and are referred to as new dedicated crew (DC). The DC is utilized for
a period of about two to four years. The DC included five operators, one foreman, a radiological
technician, one materials accountability person and a security guard. The impact of the additional crew
equated to increasing from two to four days of conditioning or packaging activities per week. The option of
eliminating all material conditioning will obviously reduce the schedule and cost. However, it also presents
the highest risk for never removing the material from CPP-651, i.e., the material would have been
transferred by now if a receiver would have taken it.

The impacts of implementing the previously discussed ideas for reducing the schedule, such as
(a) increase staff and (b) ship-as-is were evaluated by developing the following options and comparing
them to the base case:

. Base Case: Existing crew and dry blending

The denitrator product is milled and dry blended with DU to produce LEU and
thereby assure its removal from CPP-651. No new staff is required. The 10-year
schedule is shortened by a few months
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U Option A—Base case plus transfer negotiation team (TNT)

A dedicated team of about four experienced personnel are formed to resolve
shipper/receiver issues and assist with related preparation paperwork for all inventory
items. The schedule is shortened; cost is increased; and shipper/receiver issues are
improved (this assumes that the receiver sites retain staffing levels to make these
negotiations productive).

. Option B—Ship as-is plus TNT

None of the SNM is processed or conditioned at ICPP. The schedule is shortened;
overall cost is reduced; but uncertainty of shipment is very high for material that
requires offsite processing such as the denitrator product (off-spec HEU).

o Option C—Base case plus TNT and a dedicated crew

Nine ICPP personnel (operators, foreman, radiological technician, and security) are
added to the CPP-651 operations to produce the equivalent of four days of packaging
operations per week. The critical path issues inside CPP-651 are shortened; cost is
increased; and shipper/receiver issues are improved.

. Option D—Ship as-is plus TNT and a dedicated crew

Nine ICPP personnel are added to the CPP-651 operations to produce the equivalent
of four days of packaging operations per week. The schedule is shortened to
primarily CPP-651 repackaging operations because no conditioning is proposed. The
direct transfer cost is greater than Option B because of the extra personnel, but it is
less than Option C because there is no cost for milling and dry blending. However,
like Case B, the shipper/receiver issues are high enough that the inventory may never
be removed in the allotted 10-year period.

Figure 4.0-1 presents a summary overview of the system engineering approach used in developing
and analyzing the above options. The various measures of effectiveness for each option are discussed in
the following subsections.

4.1 Schedule Analysis

An important schedule consideration is whether operations at ICPP can support any of the proposed
accelerated schedules. Discussions with operations management at ICPP indicate that the level of effort is
well within current capacity. For example, current capacity for repackaging drums at CPP-651 is about
four packages per day or the equivalent of approximately 400 drums per year. The total number of
packages (drums and boxes), excluding the large volume of denitrator product, is a combination of 111
drums and 56 boxes. Level-loaded over a three to five year period, this is well within current capacity.
The denitrator product could be processed in a three to four month campaign using trained operators
coming off the Rover project. Figure 4.1-1 summarizes the schedule impacts for each of the above options

and the base case. More detailed summary level schedules for each option are shown in
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Tables 4.1-1 through 4.1-5 (additional detail can be found in Appendix C). As expected option D reduces
the schedule the most because it retains the benefits of less work scope and the positive impact of additional
staff. However, it also assumes that an offsite HEU dilution site can begin to receive the HEU as early as
June 2001. If SRS is the selected site, this shipment date could slip to October 2001 which would add
three to four months to this schedule. The maximum schedule impact of adding staff to the base case is a
reduction of about 36 months and the maximum impact of reduced conditioning (i.e., ship-as-is) is about 21
months. Since the base case intends to ship HEU as soon as a receiver can be identified, the 21 month
savings represents a maximum value because HEU that is shipped without milling and dry blending will
reduce this projected savings.

4.2 Cost Analysis

Cost analysis requires the following assumptions: (1) each material will be moved within 10 years,
(2) the cost to move material sooner is only marginally higher than waiting to move later, (3) the total
(direct and indirect) estimated cost of maintaining CPP-651 is $2.4 M per year. In simple terms, at an
estimated savings of $2.4 million per year, a plan that moves material out of CPP-651 sooner would
generate $2.4 million in savings for every year reduced from the schedule. Table 4.2-1 summarizes the
total cost for each of the options, the base case, and the current budget. Since the life cycle cost of the
current budget is $19M more than the base case and does not empty CPP-651 until January 30, 2009, all
of the options were compared to the base case cost and schedule. Tables 4.2-2 through 4.2-6 (additional
detail can be found in Appendix D) provide the annual cost profiles for only those costs related to the
transfer operations (fourth column of Table 4.2-1). The savings realized by each option result from
reduced time to complete the work and reduced scope of work. Shorter completion times save an estimated
$2.4 M per year for each year the facility is emptied ahead of the 10-year schedule (9-06). The savings
realized by reducing the scope of work (ship-as-is) is revealed by comparing the transfer cost values in
Table 4.2-1 for those options that include dry blending and those that don’t, i.e., A with B ($2.4 M) and C
with D ($3.0 M). The difference in total program savings increase to $7.7 M between Options A and B
and $7.2 M between Options C and D.

The cost of adding the TNT to the base case (option A) is about $2.0 M. These additional personnel
will reduce the base case by 15 months, which pays for their cost and produces an estimated savings of
$1.7 M. The cost of adding the DC to Option A is 3.8M ($850,000 per year plus $300,000 for the initial
training and worker qualifications). This reduces the base case schedule by another 22 months which pays
for the DC and produces an additional savings of about $3.6 M. Thus, the cost of increased staff is

recovered in all of the options.

No attempts have been made to level the cost profiles because the main interest was to identify the
fastest possible schedule. The level funding profile is more of an issue for the options that include milling
and dry blending because of the procurement and installation of equipment needed to support these
operations in CPP-651. While the funding isn’t very level, it should be noted that the total cost is not a
very significant part of the total ICPP budget and therefore should not present any real funding issue.
Furthermore, the capital expenditures for milling and dry blending are accomplished via GPP tasks and do
not require line item funding.

4.3 Shipment Risk Analysis

There is a risk of not being able to complete the transfers associated with each of the proposed
options. Since most of the related issues that determine this risk are directly associated with post cold war
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3 i I 4
crPP Surveillance Savings
Safeguards & Transfer (Base
& Security | Maintenance| CostTo | Total Cost- | Case
Costs (3 M)} Costs ($M) | Remove | Options Are | Cost Receiver Reduced
New Until For CPP-651| Material |Benchmarked| Minus | Acceptance BaseCase |-
Staff | 9/11/06 | Until Empty | FromCPP- | Against Base | Option | (10 Is HIGH | Completion |Schedule Byj
(FTEs) {b) (c) 651 ($ M) | Case ($M) | Cost) Risk) Date () Months|*
Current Budget () 0 $100.1 $6.3 $3.4 $109.7 | ($19.0) 10 + 30-Jan-09 -29 .
(Ship As Is - Existing Staff)
Base Case 0 $79.0 $5.1 $6.6 $90.7 $0.0 3 11-Sep-08 0
(Dry Blend - Existing Staff)
[Qption A 4 $76.0 $4.4 $8.6 $89.0 $1.7 3 18-Jun-05 15
ory Blend + TNT)
Option_B 4 $71.6 $3.5 $6.2 $81.3 $9.4 10 2-Sep-03 37
(Ship As Is + TNT)
13 $71.6 $3.5 $10.3 $85.4 $5.3 2 4-Sep-03 37
(Dry Blend + TNT + Crew)
Option D 13 $68.1 $2.8 $7.3 $78.2 | $12.5 S 27-Mar-02 54
{Ship As Is + TNT + Crew)
(a) Costs for "current budget” do not terminate until the facility is empty {(1-30-09)

(b) S&S costs for ICPP are estimated to be $8.7 Miyear. This decreases to $6.3 M/year after the SNM is removed from CPP-651.

Table 4.2-1. Summary comparison of options.
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(c) SaM costs for CPP-651 are estimated to be $0.5 M/year. This decreases to $0 Miyear after the SNM is removed from CPP-651.
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transition conditions it is nearly impossible to assess this risk in a totally objective manner. Site-specific
budgets, processing capabilities, accountability requirements, characterization requirements, storage
capacities, staffing levels, IAEA programs, unfunded mandates and the like continue to change the planning
horizon. Nevertheless the task team has made a subjective determination of this risk factor for each option
which is based on the collective experience of the team. Several general observations were agreed upon:

. The more user friendly the package the better the chance that it will be shipped
J Changes will continue and are likely to become more restrictive as the DOE complex ages
o Site budgets are not likely to increase in the near term and will probably decrease with time

. Processing capability (personnel, equipment and facilities) are not being maintained per the
DNFSB's Recommendation 94-1

. Future EIS RODs and licensing issues for repositories could significantly change SNM
management strategies and related facilities/infrastructure.

The strategic planning response to this uncertain future forced the selection of options that
(a) retained as much local control as possible, and (b) produced user friendly packaged products. Thus, the
collective effect of this general situation lead the team to conclude that the risk of ever shipping material
like the denitrator product without conditioning (reduce its radiation level and/or its attractiveness level)
was be too great to accept. Accordingly, high risk values were assigned to Options B and D. B is slightly
worse than D because the program runs longer and is therefore subject to more change.

4.4 Proposed Accelerated Schedule

Figure 4.4-1 presents a summary overview of the options and a subjective measure of their
effectiveness. Per DP's request to provide the schedule ASAP, it is concluded that Option C should be
selected because it provides the best balance of accelerated schedule, reduced cost, and probability of
success. The strategy developed is designed to expedite (a) removal of material currently in CPP-651,

(b) disposition of its excess off-spec HEU, and (c) consolidation of SNM to fewer locations at the INEEL
and across the DOE complex. The result is a cost savings to the complex due to lower INEEL security
costs. This assumes that the storage cost at the receiver site does not equal or exceed the cost of storage at
ICPP. This assumption appears to be true for most inventory items. However, preliminary discussions
indicate that there are scenarios for the denitrator product where the storage costs could be as high as
$6.0M per year if the total cost was allocated to this material. Thus, the cost savings for the DOE complex
cannot be validated at this time without additional study. The possibility of even greater savings may be
realized by making CPP-651 available for new missions which may avoid or delay capital outlays for
upgrading old facilities or constructing new capacity.

The proposed accelerated schedule implements the base case strategy with 13 additional personnel to
expedite all phases of operations. The principal tasks include the actions: (1) collect data and resolve
transportation packaging issue. These actions are currently underway and should take care of about half of
the problem materials; (2) mill and dry blend the denitrator product with LEU to less than 20% enrichment
and ship to an off-spec HEU dilution site such as SRS. Terminate dry milling and blending as soon as any
off-spec HEU dilution site has vault storage space to receive HEU shipments. Products that have simple
packaging problems (such as custom product and GEFAST) can also take advantage of the glovebox
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Alternatives & Trades

were identified and evaluated to assure a

thorough and satisfactory answer
. Eﬂnml.aggm ; i "
- Storage Cost at recsiver is < CPP-651 - Inspoct, Characterize, Record
~ESSH & S&S risk at receiver is < CPP-851 - Pr:gkeagelﬁepad::: e
- CPP- 651 material transfers have high priority in DOE Copmiex - Account/Measure
- $STs are available as required - Condition/Process
- Negotations, budgets, etc, don't ch once agreed to - iate/C
- No |AEA Programs Are Reauired ."lg;oa'ﬁupon ommunicate
No Action

(Current Budget)

MM Base

Effectiveness Weightin Case A B C D
IAcclerated CPP-651 Schedule 10 0 2 8 8 10
ICPP Cost To Implement 10 0 2 7 5 10

40 35 35 38 35 38
50 45 45 48 45 48
100 a5 ] 30 100 35
10 8 8 6 8 6
220 183 190 137 201 147
Normalized 100 83 86 62 91 67

Figure 4.4-1. Overview of options and measure of effectiveness.
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repackaging system; (3) transfer Rocky Flats material to SRS as soon as possible; and (4) utilize ANL-W
resources for timely storage and/or dispositioning Vycor glass, ANL-E material, and Janus material.

The key to accelerating the schedule is recognizing that the major volumes of material and the most

difficult repackaging issues lie squarely with the denitrator product. Extra personnel can significantly
expedite this process and also shorten the PWR and Fluorinel packaging efforts. Because the Rocky Flats
inventory is small and requires significantly less storage space, it can be sent to SRS long before the
denitrator product. This leaves Vycor glass as the next most troublesome material to deal with. By
working with ANL-W, this material can also be moved. At this point subtraction of materials that already
are being moved along with those that will likely be resolved by providing data or packaging leaves about
six drams (one of University of Washington, two of ANL-E, and three of Janus). ANL-W has already
indicated that they would accept a few drums for future processing to allow early completion of material
removal from CPP-651.

4.41 Strengths and Weaknesses
The key elements of success for the proposed strategy are: extra dedicated personnel (13 FTEs,
TNT, and DC), centralization of efforts at CPP-651, a mill and dry blending process that is accomplished

in a sealed can, and continuous offsite negotiations with all receivers to resolve any issues as soon as they
are identified.

Using a new glovebox facility in CPP-651 to repackage, mill, and dry blend the denitrator product
into a more user friendly form provides the following advantages:

. Eliminates need to provide additional security.

. The process can be designed to fit easily into the 475 square feet available in the North Vault.

. The process can be designed to operate safely and efficiently within a low cost, temporary,
self-contained Perma Con structure with a shielded glovebox and a portable ventilation

system.

] Eliminates the need to create a new material balance area (MBA) for staging material and
drum.

. The CPP-651 annulus provides shielding for the material until it is removed for blending and
milling,

. Eliminates intra-site shipments.
) Makes repackaging of the custom product more viable.

. Makes use of an existing facility with minimal changes to safety analysis documentation,
technical standards, and operating procedures.

o Minimizes reliance on offsite resources by allowing material to be stored somewhere besides

CPP-651, LEU will not require vault type security. This means that we are not depending
entirely on SRS to complete their canyon operations and empty out their HEU vauit.
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Repackaging the milled and blended material provides opportunity to package it in containers
that can be put directly into the SRS dissolver (no plastic bags or bottles).

Using ANL-W for storage, processing, and disposition of materials provides the following

advantages:

A capability to remove Vycor glass from CPP-651 as early as the year 2000.
Allows Vycor glass to be processed with similar material for removal of uranium.

The glass separation process allows ANL-W to establish a capability that they can use to
solve their own Vycor glass problem.

Use of ANL-W simplifies material transfer issues.

Reduces need to set up small lab-scale dissolutions at CPP.

Option C represents the best overall strategy for quickly removing SNM from CPP-651 because it

Reduces the 10-year schedule by 37 months

Balance reliance of onsite and offsite resources and their transitioning process capabilities and
budgets

Help assure success because the denitrator product is converted to a form that is more user
friendly relative to storage and/or site specific processing capabilities

Eliminate the utilization/restart of ICPP aqueous production purification systems
Require minimal ICPP conditioning and funding (same as the base case). These expenditures

($2.7M for new construction) are recovered and exceeded by reduced schedule (no operations
in the out years saves about $5 M)

Produce incremental ES&H and security risks that do not appear to be significant

Require minimal new dedicated staffing (13 FTEs) and their cost is recovered and exceeded
by the savings that result from the reduced schedule

Provide a blend of synergistic ICPP operations that utilize 2 common operational area and
concept (dry glovebox operations) rather than different processes for each inventory item.

The main weakness of the proposed strategy is the additional funding (personnel and the dry
blending equipment) relative to the current funding level. As noted earlier the procurement and installation
of dry blending equipment do increase funding levels above what has been required in the past.

Another weakness of the proposed strategy is uncertainty of utilizing ANL-W and SRS to store,
process, and disposition materials. Firm commitments from the DOE field offices for these sites will be
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needed to ensure they can support this strategy. We are unsure if DP will need to fund ANL-W to process
and/or store the DP material. ANL-W receives the majority of its funding from NE.

4.4.2 Contingency Strategies

The critical path issue for the proposed strategy is the probability/risk of the offsite receivers ever
accepting or having room in their vaults to accept any of these materials, €.g., SRS needs room for the
denitrator product and Rocky Flats HEU. This issue is resolved for the denitrator product by blending this
material to less than 20% enrichment. This allows material to be accepted at another HEU dilution site as
soon as the LEU is ready to ship and allows it to be stored in a warchouse rather than a SNM vault if the
offsite receiver has no HEU storage space. In general if the proposed offsite receiver cannot receive the
material this will require ICPP to condition that inventory via some lab scale process (see backup options
identified in Table 2.4-1). This will be more time consuming and costly.

4.4,3 Future SNM Management Issues

Removal of SNM from CPP-651 will reduce the number of SNM vaults at the INEEL and reduce
related costs. However, this does not necessarily imply that CPP-651 does not have a continued cost-
effective role to play in the DOE complex. An overall complex-wide SNM storage strategy needs to be
developed to assess the best use of post cold war SNM storage facilities. This type of study was initiated
in The Integrated Facility Plan for the 94-1 Implementation Plan but the results have not yet been utilized
to develop complex-wide facility planning strategies. The recent HEU vulnerability assessment has
underscored safety-related risks of continuing to operate first generation SNM facilities throughout the
complex. IFHEU can be diluted fast enough, the need for new storage facilities and some related safety
issues will be reduced. Under these circumstances, utilization of CPP-651 as an interim storage facility
may help promote retirement of a higher risk facility at another site that may be scheduled for significant
upgrade activity and thereby save money. The disposition of excess Pu and the storage of 53U present
other circumstances where CPP-651may provide a cost-effective role. The 3019 Building at Oak Ridge
has been identified in the HEU vulnerability assessment and significant funding is anticipated to correct
facility deficiencies. Relocating and storing this material in CPP-651 or any other newer facility in the
DOE complex may prove to be much more cost-effective and would consolidate all 231 for dispositioning

and/or medical isotope production.
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5. OBSERVATIONS AND RECOMMENDATIONS

5.1 Proposed Action

The recommended plan to empty CPP-651 can be divided into three general functions:

Obtain commitments from receivers

Process/condition HEU to remove unwanted waste materials, i.e., utilize ANL-W resources
for timely storage and/or dispositioning of Vycor glass, ANL-E, and JANUS; SRS for off-
spec denitrator product, Rock Flats, and University of Washington material

Repackage and condition off-spec denitrator product to provide a more user friendly
condition, i.e., mill and dry blend denitrator (with UQ;) to less than 20% enrichment and ship
to SRS to serve as feed stock in their off-spec blending program for fabrication of TVA fuel.

These actions represent the best plan for removing SNM from CPP-651 because they will:

Reduce the 10-year schedule by 37 months

Balance reliance of onsite and offsite resources and their transitioning process capabilities and
budgets

Assure shipping dates for dry blended uranium oxide because the product is in a form that is
more user friendly relative to storage and/or site-specific processing capabilities

Not require utilization of ICPP aqueous production purification systems
Require minimal ICPP conditioning and funding (same as the base case). These expenditures
($2.7M for new construction) are recovered and exceeded by reduced schedule (no operations

in the out years saves about $5 M)

Require minimal new dedicated staffing (13 FTEs) and their cost is recovered and exceeded
by the savings that result from the reduced schedule

Produce incremental ES&H and security risks that do not appear to be significant

Provide a blend of synergistic ICPP operations that utilize a common operational area and
concept (dry glovebox operations) rather than different processes for each inventory item.

5.2 Critical Path Issues

Figure 5.2-1 summarizes in a programmatic overview the efforts of this task team and the key
conclusions that have been developed. Action is absolutely necessary relative to programmatic direction
and funding if the identified benefits and savings are to be realized. The critical path issues for accelerated
removal of SNM from CPP-651 include:

Immediate funding to support the proposed program changes
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Figure 5.2.1 Programmatic overview of key conclusions.
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° Continued regular and aggressive communications with offsite receivers
. Implementation of extra staff
o Implementation of the proposed milling and dry blending process.

The largest single inventory item and the most difficult to ship is the denitrator product. If denitrator
material does not get into the off-spec dilution program, then the only remaining option in DOE’s HEU
management strategy is dilution to 0.9% for disposal. This will require an aqueous blending process that
would be expensive and time consuming if initiated at ICPP as a one-time stand-alone program. DOE’s
current focus is on dispositioning HEU that has a value added capability (sales to LEU fuel fabricators).
Thus, dispositioning of denitrator product via dilution to 0.9% on or before 2006 is unlikely. The proposed
plan of dry blending to < 20% enrichment would provide a fall back position of at least not requiring vault
storage for this material, because it would not be classified as SNM. Dry blending to less than 20% also
simplifies receipt issues at SRS or any other site and promotes delivery prior to initiation of the off-spec
dilution program. Shipping HEU to SRS in the near term requires vault space that is unavailable until their
processing has emptied enough room in the vault (2001 for a two canyon operation and 2005 for a one
canyon operation). Storage with unirradiated HWR fuel is under consideration and will continue to be
evaluated. This may provide an earlier shipping date that could reduce or eliminate milling and dry
blending.

Plutonium in the Rocky Flats material makes it difficult to get it into the HEU dispositioning cycle
via Y-12. The SRS program will remove the Pu prior to TVA fuel fabrication. If for some reason SRS
cannot take the material, we know of no other site at this time willing to receive it. However, dissolution
and removal of the Pu via RAL operations would allow material to be removed from CPP-651 and shipped
to Oak Ridge, but as previously mentioned this will take longer and cost more than the proposed action.

5.3 Path Forward

Publishing this report completes the Phase I and Phase II tasks and deliverables that are shown on
the schedule in Figure 5.3-1. A conceptual strategy and contingency options have been developed to
resolve local and national issues that are related to HEU management in CPP-651.

Thus, DOE-HQ approval and funding for these Phase I tasks should be initiated as soon as possible
to at least implement the base case and if possible the accelerated schedule and its related tasks. This is
very important for timely completion of ICPP actions that will integrate with various offsite processing
capabilities and schedules. When approved by DOE, these ICPP HEU management plans well become an
integrated part of a much larger post cold war transition program to disposition excess (HEU)
(proliferation reduction) and promote consolidation of SNM to fewer locations at the INEL and across the
DOE complex. The changes that have occurred across the DOE complex since the start of this study are
significant and are likely to continue. Thus, the value of having this planning capability (resource data ,
offsite contacts and the planning software) is strategic to success. Maintaining this capability will require
periodic updating and publication of the results. Ownership, funding, and control of this responsibility will
be key to the continued planning success. Regular scheduled communications/contacts with the offsite
receivers is another important success factor that is built into Option C. This information will also improve
the remaining decisionmaking prior to finalizing commitments, schedules, and expending funds.
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Successful early removal of SNM from CPP-651 will make this facility available for other support
roles (e.g., dispositioning of 2*Pu or ?*U) that should be evaluated as part of a national stewardship and
materials management planning process.
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Appendix A
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CPP-651 Material Conditioning Options



Attachment A

Cost Estimates, Schedules and Flowsheets for
CPP-651 Material Conditioning Options

PWR PLATES
tio der drums, repackage. ship to B&W/NF
Cost

Cost to Procure Drum(s) = $ 6,000

Cost to Design & fabricate 2R inner containers = $ 29,600

Cost for Planning and preparations = $ 26,500
Cost for Procedure Preparation = assume $15,500

Cost to Repackage in CPP-651 and Ship
$34,500 + ($1500/drum x 47 drum) = $104,700

Total Cost for Option 1 (Base Case) =
$ 6,000 + $ 29,600 + $26,500 + $15,500 + 104,700 = $182.300

Schedule: 4 months to procure containers and drums
9 months for planning & preparations
2 months to develop procedures and QA drums
3 months to repackage and ship

Total Duration for Option 1 (Base Case) = 18 months

Comments: The Primavera generated Base Case detailed resources, cost data and scheduled activities
for this option is shown in Appendix C and D of this report.




PWR PLATES

Option 2 (Obtain certification of SPERT boxes, ship, as-is to B&W/NFS)

Cost
Cost to Certify SPERT boxes:
Assume certification costs $3000 per box
$3,000 x 6 = $18,000

Cost for Planning and preparations = $ 23,300

Cost for Procedure Preparation = assume $15,500

Cost to inventory material in CPP-651
$3500 per Spert box x 6 boxes = $21,000

Cost to perform radiation surveys, QA boxes, and remove from CPP-651

Assume $2000 per box
$2,000 x 6 boxes = $12,000

Total Cost for Option 2 =
$ 18,000 + $ 23,300 + $15,500 + $21,000 + $12,000 = $89,800

Schedule: 6 months to certify SPERT boxes
9 months for planning & preparations
2 1/2 months to develop procedures and QA drums
2 weeks to inventory and ship
Total Duration for Option 2 = 18 months

Comments: The Packaging and Transportation team determined that the Spert boxes were not an
acceptable shipping package. No detailed cost estimates were performed for this option.

PWR PLATES
tion 3 (Manage as Spent Fuel No cost estimate was performed for this option.




PWR Assembly
tio ertifv the box the assembly is currently in. ship to B&W or

Cost: '
Cost to Certify existing box = $8,500

Cost for Planning and preparations = $ 23,300
Cost for Procedure Preparation = $15,500
Cost to inventory assembly in CPP-651 = $10,100

Cost to perform radiation surveys, QA box, and ship = $8,900

Total Cost for Option 1 (Base Case) =
$8,500 + $23,300 + $15,500 +$10,100 + $8,900 = $66,300

Schedule: 5 months to obtain certification
1 month for planning and preparations
2 months to develop procedures and QA drums
1 week to inventory and ship

Total Duration for Option 1 (Base Case) = _8 months

. Comments: The Primavera generated Base Case detailed resources, cost data and scheduled activities
for this option is shown in Appendix C and D of this report.

PWR Assembly
Option 2 (Obtain certified B&W box, package into B&W box, ship to B&W or NFS)

* Assume fuel assembly will fit in B&W box without being cut.
* Assume that the repackaging and shipping of 1 B&W box is equivalent to the
repackaging and shipping of 4 drums.
Cost
Cost for Planning and preparations = $ 23,300

Cost for Procedure Preparation = $15,500

Cost to inventory assembly in CPP-651 = $10,100

Cost to perform radiation surveys and QA box = $8,900
Cost to Repackage in CPP-651 and Ship = $7,500

Total Cost for Option 2 =
$23,300 + $15,500 +$10,100 + $8,900 + $§ 7,500 = $65.300
3



Schedule: 4 months to negotiate use of B&W box
1 month for planning and preparations
2 months to develop procedures and QA drums
1 week to inventory
1 month to repackage and ship

Total Duration for Option 2 = _8 months

Comments: The Packaging and Transportation team determined that the PWR Assembly would not
fit in a B&W box without being cut. No detailed cost estimates were performed for this option.

PWR Assembly
Option 3 (Cut assembly to fit a certified shipping package)

Comments: The Packaging and Transportation team determined that the PWR Assembly could be
shipped in its current storage package therefore no cutting would be required. No detailed cost
estimates were performed for this option.

Fluorinel
tion 1 (Obtain longer 2R inner containers and certified 6M drums, package into 6

drums, ship to B&W or NES)

* Assume that the repackaging and shipping of 1 B&W box is equivalent to the
repackaging and shipping of 4 drums, therefore a total of 220,110-gallon, 6M
drums are needed.

Cost
Cost to Procure 2R inner containers and Drum(s) = $148,000

Cost to Design & fabricate 2R inner containers = $ 29,600
Cost for Planning and preparations = $ 45,600
Cost for Procedure Preparation = $30,000

Cost to Repackage in CPP-651 and Ship
$28,000 + (1200/drum x 220 drums) = $292,800

Total Cost for Option 1 (Base Case) =
$148,000 + $29,600 + $ 45,600 +$30,000 +$292,800 = $546,000



Schedule: 6 months to procure 110 gallon, 6M drum
4 months for planning and preparations
2 months to develop procedures and QA drums
6 months to repackage and ship

Total Duration for Option 1 (Base Case) =18 months

Comments: The Primavera generated Base Case detailed resources, cost data and scheduled activities
for this option is shown in Appendix C and D of this report.

Fluorinel

Option 2 (Obtain certified 6M drums, cut material to fit into 6M drums, package into
6M drums, ship to B&W o

* Assume it will take 55 B&W boxes to hold all of this Fluorinel material

* Assume that the repackaging and shipping of 1 B&W box is equivalent to the
repackaging and shipping of 4 drums, therefore a total of 220, 110-gatlon, 6M drums
are needed.

* Assume that cutting can be done using glovebags, in CPP-651

Cost
Cost to Procure Drum(s)
$1,200 per 110 gallon drum x 220 drums = $264,000

Cost for Planning and preparations = $ 46,000
Cost to cut material to fit into 6M drums
assume time to cut fuel is equivalent to repackaging and shipping every fourth drum or

1/4 the cost to repackage & ship
[$11,900 + (940/drum x 220 drums)] x 1/4 = $54,675

Cost for Procedure Preparation = $30,000

Cost to Repackage in CPP-651 and Ship
$11,900 + (940/drum x 220 drums) = $218,700

Total Cost for Option 2 =
$264,000 + $ 46,000 + $54,675 + $ 30,000 + $218,700 = $613.375



Schedule: 6 months to procure 110 gallon, 6M drum
4 months for planning and preparations
1 month to develop procedures and QA drums
5 months to cut
5 months to repackage and ship
Total Duration for Option 2 = 21 months -

Comments: The Packaging and Transportation team determined that extra long 2R inner containers
and 6M drums could be fabricated that could contain the long pieces of Fluorinel material therefore no
cutting would be required. No detailed cost estimates were performed for this option.

Fluorinel

Option 3 (Obtain certified B&W boxes, package into B&W boxes, ship to B&W or
NES)

* Assume it will take 55 B&W boxes to hold all of this Fluorinel material

Cost
Cost for Procedure Preparation = assume $30,000

Cost for Planning and preparations = $ 45,600

Cost to perform radiation surveys and inspect boxes in CPP-651
Assume $500 per box
$500 x 55 boxes = $27,500

Cost to Repackage in CPP-651 and Ship
$3500 per B&W box x 55 boxes = $192,500

Total Cost for Option 3 =
$ 30,000 + $45,600 + $27,500 + $192,500 = $295.600

Schedule: 3 months to negotiate use of B&W boxes
2 months to develop procedures and QA drums
4 months for planning and preparations
12 months to repackage and ship
Total Duration for Option 3 = 21 months

Comments: The Packaging and Transportation team determined that extra long 2R inner containers

and 6M drums could be fabricated that could contain the long pieces of Fluorinel material therefore no
B&W boxes were needed. No detailed cost estimates were performed for this option.




University of Washington
Option 1 & 2 (Repackage and ship to either SRS or Y-12)

Cost:
Cost for Planning and preparations = § 10,600

Cost for Procedure Preparation = $15,500

Cost to perform radiation surveys, inspect and QA drum
Assume $2200 per drum
$2,200 x 1 drum = $2,200

Cost to Repackage in CPP-651 and Ship
$11,000 + (1000/drum x 1 drum) = $12,000

Total Cost for Option 1 (Base Case) & 2 =
$10,600 + $15,500 +$2,200 +$12,000 = $40,300

Schedule: 2 months for planning and preparations
2 months to develop procedures and QA drums
1 day to ship

Total Duration for Option 1 (Base Case) & 2 =4 months
Comments: The characterization data showed that the material did not meet the Y-12 acceptance

criteria therefore the material will be sent to SRS. The Primavera generated Base Case detailed
resources, cost data and scheduled activities for option 1 is shown in Appendix C and D of this report.

University of Washington
tion 3 tabilization to Uranium Oxide. repackage and ship to Y-12

Assumed a small lab scale set-up is used that consists of a 10 liter dissolver. The dissolver can process
approximately 50 grams of uranium per batch. Assumed the waste is disposed of via the PEW system.
The University of Washington Aluminum Clad Plates contain approximately 460 grams of Uranium.

Cost: :
Dissolution of this material (460 grams uranium) will require 10 batches through the dissolver.
Estimated time - 2 people full time for three weeks.

Cost to stabilize: 2 people x 40 hrs/wk. x 3 wks x $67/hr = $16,080

Total Cost for Option 3 to stabilize, repackage and ship to Y-12 =
$40,300 (see option 1 & 2) + $16,080 = $56,380



Schedule: 3 weeks to stabilize material
2 months for planning and preparations
2 months to develop procedures and QA drums
1 day to ship

Total Duration for Option 3= 35 months

Comments: No detailed cost estimates were performed for this option.

University of Wisconsin

Option 1 & 2 (Repackage and ship to either Y-12 or SRS)

Cost:
Cost for Planning and preparations = $ 10,500

Cost for Procedure Preparation = assume $15,500

Cost to perform radiation surveys, inspect and QA drum
Assume $2200 per drum
$2,200 x 1 drum = $2,200

Cost to Repackage in CPP-651 and Ship
~ $14,000 + (1000/drum x 1 drum) = $15,000

Total Cost for Option 1 (Base Case) & 2 =
$10,500 + $15,500 +$2,200 +$15,000 = $43,200

Schedule: 2 months for planning and preparations
2 months to develop procedures and QA drums
1 day to ship
Total Duration for Option 1 (Base Case) & 2 = 4 months

Comments: The material meets the Y-12 acceptance criteria therefore the material will be sent to Y-
12. The Primavera generated Base Case detailed resources, cost data and scheduled activities for
option 1 is shown in Appendix C and D of this report.




University of Wisconsin

Option 3 (JCPP Stabilization to Uranium Oxide, order drums, repackage, ship to Y-
12)

Assumed a small lab scale set-up is used that consists of a 10 liter dissolver. The dissolver can process

approximately 50 grams of uranium per batch. Assumed the waste is disposed of via the PEW system.
The University of Wisconsin Aluminum Clad Plates contain approximately 150 grams of Uranium.

Cost:
Dissolution of this material (150 grams uranium) will require 3 batches through the dissolver.
Estimated time - 2 people full time for two weeks.
Cost to stabilize: 2 people x 40 hrs/wk. x 2 wks x $67/hr = $10,720

Total Cost Option 3 to stabilize, order drums, repackage, ship to Y-12 =
$43,200 (see option 1 & 2) + $10,720 = $53,920

Schedule: 2 weeks to stabilize material
2 months for planning and preparations
2 months to develop procedures and QA drums
1 day to ship
Total Duration for Option 3 =5 months

Comments: No detailed cost estimates were performed for this option.

Custom Product

Option 1 (Order seven 6M drums, repackage small bottles into 6M drums, borrow

four DC-1 shipping packages from Y-12, repackage 4 large bottles into DC-1s, ship to
Y-12)

Cost:
Cost to Procure Drum(s)

$600 per 55 gatlon drum x 7 drums = $4200
Cost for Planning and preparations = $ 20,200
Cost for Procedure Preparation = $15,500

Cost to Repackage 11 drums in CPP-651 and Ship
$20,000 + (1500/drum x 11 drums) = $36,500

Total Cost for Option 1 (Base Case) =
$4,200 + $20,200 + $15,500 + $36,500 = $76.400



Schedule: 1 1/2 months for planning and preparations
2 months to develop procedures and QA drums
2 weeks to ship
Total Duration for Option 1 (Base Case) = 4 months

Comments: The material meets the Y-12 acceptance criteria therefore the material will be sent to Y-
12. The Primavera generated Base Case detailed resources, cost data and scheduled activities for this
option is shown in Appendix C and D of this report.

Custom Product

Option 2 (QOrder drums, repackage 7 drums in CPP-651, repackage 4 bottles in CPP-
651, ship to Y-12)

Cost:
Cost to Procure Drum(s)
$600 per 55 gallon drum x 11 drums = $6600

Cost for Planning and preparations = $ 20,200
Cost for Procedure Preparation = $15,500

Cost to Repackage 7 drums of the 11 in CPP-651 and Ship
$11,900 + (940/drum x 7 drums) = $18,480

Cost to Repackage the 4 large bottles into smaller bottles in CPP-651 and ship
assumes process initiation costs are incurred within the denitrator product estimate
1 Technical Shift Engineer at $65/hour
1 Radcon Technician at $49/hour
1 Supervisor at $52/hour
3 Operators at $52/hour
8 hours worth of work in a 10 hour shift. Work 4 10 hour shifts per week. Estimate
repackaging 15 big bottles of HEU per day. Will repackage one big bottle every 2 hour.
Repackaging a total of 4 big bottles of Custom Product.

1 day (to repackage 4 bottles at 15 bottles per day) x 10 hrs/day = 10 hours
($65/hr x 10 hrs) + ($49/hr x 10 hrs) + ($52 x 4 x 10 hours) =
$650 + $490 + $2080 = $3,220

Guards on average have cost $80,000 per month (assume $5,000 per day)
Assume we need 2 days = $10,000
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Cost to repackage & ship each drum in CPP-651:

10 hour days at 15 drums per day = .67 hours per drum :
3 Operators = .67 laborhrs/drum x 3 x $52/hr = $110/drum

2 Foreman/Supervisor = .67 laborhrs/drum x 2 x $52/br = $70/drum
1 Engineer/Scientist = .67 laborhrs/drum x $67/hr = $50/drum
1 Radcon Tech. = .67 laborhrs/drum x $49/br = $40/drum
Total $270/drum x 4 drums = $1,080
Total Cost for Option 2 =

$6,600 + $20,200 + $15,500 + $18,480 + $3,220 + $10,000 + $1,080 = $75,080

Schedule: 4 months to procure a 55 gallon, 6M drums
1 1/2 months for planning and preparations
2 months to develop procedures and QA drums
1 week to repackage in CPP-651
1 week to ship

Total Duration for Option 2 = 8 months

Comments: No detailed cost estimates were performed for this option. The Primavera generated
detailed resources, cost data and scheduled activities for repackaging the Denitrator Product and
installing the glovebox is shown as option 5 for the Denitrator Product in this appendix.

Custom Product
tion 3 (Order drums. repackage 7 drums in CPP-651 and ship to Y-12:drv-blend

remaining 4 bottles to less than 20% enrichment, repackage into 40 smaller
cans which will be shipped in 20 6M drums to )

e Assumed a 5 to 1 dilution is used to reduce the enrichment to less than 20%.
Cost:
Cost to Procure Drum(s)
$600 per 55 gallon drum x 27 drums = $16,200
Cost for Planning and preparations = $ 20,200
Cost for Procedure Preparation = $15,500

Cost to Repackage 7 drums of the 20 in CPP-651 and Ship to Y-12
$11,900 + (940/drum x 7 drums) = $18,480

11



Dry blend 4 large bottles into 40 small cans (2 per drum) in CPP-651 and ship to SRS
assumes process initiation costs are incurred within the denitrator product estimate

1 Technical Shift Engineer at $65/hour

1 Radcon Technician at $49/hour

1 Supervisor at $52/hour

3 Operators at $52/hour
8 hours worth of work in a 10 hour shift. Work 4 10 hour shifts per week. Estimate
repackaging 15 big bottles of HEU per day. Will repackage one big bottle every 2 hour.
Blending and repackaging a total of 4 big bottles of Custom Product to fit into 20 6M drums.

3 days (to repackage 4 bottles at 15 new bottles per day) x 10 hrs/day = 30 hours

(8$65/hr x 30 hrs) + ($49/hr x 30 hrs) + ($52 x 4 x 30 hours) =
$1,950 + $1,470 + $6,240 = $9,660

Guards on average have cost $80,000 per month (assume $5,000 per day)
Assume we need 6 days = $30,000

Cost to repackage & ship each drum in CPP-651:
10 hour days at 15 drums per day = .67 hours per drum

3 Operators = .67 laborhrs/drum x 3 x $52/hr = $110/drum
2 Foreman/Supervisor = .67 laborhrs/drum x 2 x $52/br = $70/drum
1 Engineer/Scientist = .67 laborhrs/drum x $67/hr = $50/drum
1 Radcon Tech. = .67 laborhrs/drum x $49/hr = $40/drum
Total $270/drum x 20 drums = $5,400
Cost for Decontamination and Accountability = $30,000

Total Cost for Option 3= $16,200 + $20,200 + $ 15,500 + $18,480 + $9,660
+ $30,000 + $5,400 + $30,000 = $145,440

Schedule: 4 months to procure a 55 gallon, 6M drums
1 1/2 months for planning and preparations
2 months to develop procedures and QA drums
2 weeks to dry blend and repackage in CPP-651
1 week to ship

Total Duration for Option 3 =8 months

Comments: No detailed cost estimates were performed for this option. The Primavera generated
detailed resources, cost data and scheduled activities for dry blending the Denitrator Product is shown
as option 1 for the Denitrator Product in this appendix.
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GEFAST

Ontion 1 (Repackage 4 cans into 6M drums in CPP-651 and ship fo Y-12)

Cost:
Cost for Planning and preparations = § 8,500

Cost for Procedure Preparation = assume $14,000
Cost to perform radiation surveys, inspect and QA drum

Assume $1200 per drum
$1,200 x 4 drum = $4,800

Cost to Repackage 4 drums in CPP-651 and Ship
$9,500 + (1000/drum x 4 drums) = $13,500

Total Cost for Option 1 (Base Case) for GEFAST

$8,500 + $14,000 + $4,800 +$13,500 = $40,800

Schedule: 2 months for planning and preparations
2 months to develop procedures and QA drums
1 week to load and ship drums

Total Duration for Option 1 (Base Case), GEFAST = 5 months

GEFAST - AWF-1
tion 1 (Purchase one 1A2 drum: repackage 1 large can into

CPP-651 and ship to Y-12)

Cost:
Cost to Procure one UN1A2 drum
$900 per UN1A2 drum x 1 drum = $900

Cost for Planning and preparations = $ 4,300
Cost for Procedure Preparation = assume $14,000

Cost to Repackage 1 UN1A2 drum in CPP-651 and Ship
$11,900 + (940/drum x 1 drums) = $3,400

Total Cost Option 1 (Base Case) for GEFAST-AWEF-1
$900 +4,300 + $14,000 + $3,400 = $22,600
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Schedule: 2 month for planning and preparations
2 months to develop procedures and QA drums
1 months to procure & load UN1A2 drum

Total Duration for Option 1 (Base Case), GEFAST AWF-1 =5 months
T T o AR W SR SR

Total Cost Option 1 (Base Case) for GEFAST & GEFAST-AWF-1
$40,800 + $22,600= § 63,400

Total Duration for Option 1 (Base Case) for GEFAST & GEFAST AWF-1
=S months

Comments: The material meets the Y-12 acceptance criteria therefore the material will be sent to Y-
12. The Primavera generated Base Case detailed resources, cost data and scheduled activities for this
option is shown in Appendix C and D of this report.

GEFAST - AWF-1

Option 2 (Re-can 1 can into 3 smaller cans in CPP-651, repackage 3 cans into 3 6M
drums in CPP-651, ship to Y-12)

Cost:
Cost for Planning and preparations = § 4,300

Cost for Procedure Preparation = assume $14,000

Re-can 1 large can into smaller cans in CPP-651
Cost to Repackage the 1 large can in CPP-651 and ship
assumes process initiation costs are incurred within the denitrator product estimate
1 Technical Shift Engineer at $65/hour
1 Radcon Technician at $49/hour
1 Supervisor at $52/hour
3 Operators at $52/hour
8 hours worth of work in a 10 hour shift. Work 4 10 hour shifts per week. Estimate
repackaging 15 big bottles of HEU per day. Will repackage one big bottle every V2 hour.
Repackaging 1 big can of GEFAST.

1 day (to repackage 1 can at 15 bottles per day) x 10 hrs/day = 10 hours
(865/hr x 10 hrs) + ($49/hr x 10 hrs) + ($52 x 4 x 10 hours) =
$650 + $490 + $2080 = $3,220

Guards on average have cost $80,000 per month (assume $5,000 per day)
Assume we need 2 days = $10,000
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Cost to repackage & ship each drum in CPP-651:
10 hour days at 15 drums per day = .67 hours per drum

3 Operators = .67 laborhrs/drum x 3 x $52/hr = $110/drum
2 Foreman/Supervisor = .67 laborhrs/drum x 2 x $52/hr = $70/drum
1 Engineer/Scientist = .67 laborhrs/drum x $67/hr = $50/drum
] Radcon Tech. = .67 laborhrs/drum x $49/hr = $40/drum
Total ' $270/drum x 3 drums = $810
Decontamination and Accountability = $30,000

Total Cost for Option 2 for GEFAST-AWF-1 =
$4,300 + $14,000 + $3,220 + $10,000 + $810 + $30,000 = $62,330

Total Cost for GEFAST (Option 1) + GEFAST-AWEF-1 (Option 2) =
$40,800 + 62,330 = $103,130
Schedule: 4 months to procure a 55 gallon, 6M drums
2 V2 months for planning and preparations
2 months to develop procedures and QA drums
1 week to load and ship drums
1 week to repackage in CPP-651

Total Duration for Option 2 for GEFAST-AWEF-1 = 9 months
* Duration for GEFAST option 1 can be done concurrently.

Comments: No detailed cost estimates were performed for this option. The Primavera generated
detailed resources, cost data and scheduled activities for repackaging the Denitrator Product is shown
as option 5 for the Denitrator Product in this appendix.

GEFAST - AWF-1

Option 3 (Dry-blend 1 can_to less than 20% enrichment, repackage into 10 cans
which will be shipped in 5 6M drums to SRS.)

Cost to Procure Drum(s)
$600 per 55 gallon drum x 5 drums = $3,000

Cost:

Cost for Planning and preparations = $ 4,300

Cost for Procedure Preparation = assume $14,000
Dry blend 1 large can into 10 cans (2 per drum) in CPP-651 and ship to SRS
assumes process initiation costs are incurred within the denitrator product estimate
1 Technical Shift Engineer at $65/hour
1 Radcon Technician at $49/hour
1 Supervisor at $52/hour
3 Operators at $52/hour
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8 hours worth of work in a 10 hour shift. Work 4 10 hour shifts per week. Estimate
repackaging 15 big bottles of HEU per day. Will repackage one big bottle every V2 hour.
Blending and repackaging 1 big can of GEFAST to fit into 5 6M drums.

1 day (to repackage 1 can at 15 new cans per day) x 10 hrs/day = 10 hours

(865/hr x 10 hrs) + ($49/hr x 10 hrs) + ($52 x 4 x 10 hours) =
$650 + $490 + $2,080 = $3,220

Guards on average have cost $80,000 per month (assume $5,000 per day)
Assume we need 2 days = $10,000

Cost to repackage & ship each drum in CPP-651:
10 hours day at 15 drums per day = .67 hours per drum

3 Operators = .67 laborhrs/drum x 3 x $52/hr = $110/drum
2 Foreman/Supervisor = .67 laborhrs/drum x 2 x $52/hr = $70/drum
1 Engineer/Scientist = .67 laborhrs/drum x $67/hr = $50/drum
1 Radcon Tech. = .67 laborhrs/drum x $49/hr = $40/drum
Total $270/drum x 5 drums = $1,350
Decontamination and Accountability = $30,000

Total Cost for Option 3 for GEFAST-AWF-1 =
$3,000 + $ 4,300 + $ 14,000 + $3,220 + $10,000 + $1,350 + $30,000 = $65.870

Total Cost for GEFAST (Option 1) + GEFAST-AWE-1 (Option 3) =
$40,800 + 65,870 = $106,670

Schedule: 4 months to procure a 55 gallon, 6M drums
2 Y2 months for planning and preparations
2 months to develop procedures and QA drums
1 week to load and ship drums
2 weeks to repackage in CPP-651
Total Duration for Option 3 for GEFAST-AWF-1 = 9 months

* Duration for GEFAST option 1 can be done concurrently.

Comments: No detailed cost estimates were performed for this option. The Primavera generated Base
Case detailed resources, cost data and scheduled activities for dry blending the Denitrator Product is
shown as option 1 for the Denitrator Product in this appendix.
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Janus

Option 1 (Ship in current drum to ANL-W)

Cost:
Cost for Planning and preparations = § 15,200

Cost for Procedure Preparation = $15,500

Cost to perform radiation surveys, inspect and QA drum
Assume $1200 per drum
$1,200 x 3 drums = $3,600

Cost to Ship to ANL-W = $12,000

Total Cost for Option 1 (Base Case) =
$15,200 +15,500 + $3,600 +$12,000 = $46,300

Schedule: 1 1/2 months for planning and preparations
2 months to develop procedures and QA drums
1 week to ship
Total Duration for Option 1 (Base Case) =4 months

Comments: The material does not meet the Y-12 acceptance criteria therefore the material will be
sent to ANL-W. The Primavera generated Base Case detailed resources, cost data and scheduled
activities for this option is shown in Appendix C and D of this report.

Janus
Option 2 (Repackage, ship to Y-12)
Cost:

Cost for Planning and preparations = § 15,200

Cost for Procedure Preparation = $15,500

Cost to perform radiation surveys, inspect and QA drum
Assume $1200 per drum
$1,200 x 3 drums = $3,600

Cost to Repackage in CPP-651 and Ship
$11,900 + (940/drum x 3 drum) = $14,720

Total Cost for Option 2 = $15,200 + $15,500 + $3,600 +$14,720 = $49,020
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Schedule: 1 1/2 months for planning and preparations
2 months to develop procedures and QA drums
1 week to ship
Total Duration for Option 2 = 4 months

Comments: The characterization data showed that the material did not meet the Y-12 acceptance
criteria therefore the material will be sent to ANL-W. No detailed cost estimates were performed for
this option.

Janus

Qption 3 (ICPP Stabilization to Uranium Oxide, order drums, repackage, ship to Y-12)

Assumed a small lab scale set-up is used that consists of a 10 liter dissolver. The dissolver can process
approximately 50 grams of uranium per batch. Assumed the waste is disposed of via the PEW system.
The Janus material consists of stainless steel clad plates.

Cost:
Dissolution of this material (34,000 grams uranium) will require 680 batches through an
electrolytic dissolver. Estimated time 2 people full time for 1 year.
Cost: 2 people x 1920 hours/yr x $67/hr = $260,000

Total Cost for Option 3 to stabilize, order drums, repackage, ship to Y-12 =
$49,020 (see option 2) + $260,000 = $309,020

Schedule: 12 months weeks to stabilize material
4 months to procure a 110 gallon, 6M drum
1 1/2 months for planning and preparations
2 months to develop procedures and QA drums
1 week to ship

Total Duration for Option 3 = 20 months

Comments: No detailed cost estimates were performed for this option. The Primavera generated
detailed resources, cost data and scheduled activities for dissolution of the Denitrator Product is shown
as option 3 and 4 for the Denitrator Product in this appendix.
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Vycor Glass:
tion 1 (Send to ANL- rovide funds to ANL-W for rocessing using their

agnetic separator

The Vycor glass will be shipped to Argonne in the drums that it is currently stored in. Each drum will
contain approximately 24 cans of Vycor glass.

Cost:
Cost for Planning and preparations = $4,900

Cost to perform radiation surveys, inspect and QA drum
Assume $1,200 per drum
$1,200 x 10 drums = $12,000

Cost to inventory and Ship to ANL-W = $16,900

Argonne plans on removing the uranium from the Vycor glass by using a magnetic separation process.
Argonne has already purchased and tested the magnetic separator. Assuming budget was provided to
them in 1998, the Vycor glass could be shipped from ICPP to Argonne-West in 2000.

Listed below are the estimated costs for Argonne to set up the process for the Vycor glass.

2 operators - 6 months time $150,000
glovebox purchase and installation $150,000
engineering design & support - 4 months $ 75,000
training & start-up $ 65,000
safety documentation & procedures $ 30,000
overhead - HP’s, Radiation Safety, NDA, MC&A, etc. $ 75.000
Total $545,000

Total Cost for Option 1 (Base Case) =
$4,900 + $12,000 +$16,900 +$545,000= $578.800

Schedule: 4 months for planning and preparations
2 months to develop inventory procedure and QA drums
1 week to inventory and ship

Total Duration for Option 1 (Base Case) =6 months

Comments: The Primavera generated Base Case detailed resources, cost data and scheduled activities
for this option is shown in Appendix C and D of this report.
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Vycor Glass:

Option 2 (Stabilize to uranium oxide, then repackage and send to Y-12

Cost:
Cost for Planning and preparations = $4,900

Cost to perform radiation surveys, inspect and QA drum
Assume $1,200 per drum
$1,200 x 10 drums = $12,000

Dissolution of this material (5,500 grams uranium) will require 110 batches through the
dissolver. Estimated time 2 people full time for 9 months.
Cost: 2 people x 160hrs/mo. x 9 mo. x $67/br = $200,000.

Cost to dispose of glass, assume $800 per drum
$800 x 10 drums = $8,000

Cost to package and ship to Y-12 = $16,500

Total Cost for Option 2 to stabilize, repackage, ship to Y-12 =
$4,900 + $12,000 + $200,000 + $8,000 + $16,500 = $241.400

Schedule: 9 months weeks to stabilize material
4 months to procure a 55 gallon, 6M drum
4 months for planning and preparations
2 months to develop inventory procedure and QA drums
1 week to package and ship
Total Duration for Option 2 = 19 months

Comments: No detailed cost estimates were performed for this option. The Primavera generated
detailed resources, cost data and scheduled activities for dissolution of the Denitrator Product is shown
as option 3 and 4 for the Denitrator Product in this appendix.

ANL-W EBR-II Scrap
Option 1 (Repackage material, ship to Y-12)

Cost:
Cost for Planning and preparations = $4,000

Cost for Procedure Preparation = $12,000

Cost to perform radiation surveys, inspect and QA drum
Assume $1,200 per drum
$1,200 x 20 drums = $24,000
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Cost to Repackage in CPP-651 and Ship
$12,400 + (1200/drum x 20 drum) = $36,400

Total Cost for Option 1 (Base Case) =
$4,000 + $12,000 + $24,000 + $36,400 = $76,400

Schedule:
4 months for planning and preparations
2 months to develop procedure and QA drums
1 week to package and ship

Total Duration for Option 1 (Base Case) = 6 months

Comments: The Primavera generated Base Case detailed resources, cost data and scheduled activities
for this option is shown in Appendix C and D of this report.

ANL-W EBR-II Scrap
Option 2 (Ship to ANL-W)

Cost:
Cost for Planning and preparations = $4,000

Cost for Procedure Preparation = $12,000
Cost to perform radiation surveys, inspect and QA drum
Assume $1,200 per drum
$1,200 x 20 drums = $24,000

Cost to Ship to ANL-W
$11,900 + (940/drum x 20 drum) = $30,700

Total Cost for Option 2 = $4,000 + $12,000 + $24,000 +$30,700 = $70,700
Schedule: 4 months for planning and preparations

2 months to develop procedure and QA drums
1 week to inventory and ship

Total Duration for Option 2 = 6 months

Comments: The characterization data showed that the material did meet the Y-12 acceptance criteria
therefore the material will not be sent to ANL-W. No detailed cost estimates were performed for this
option.
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ANL-W EBR-II Scrap
Option 3 (ICPP Stabilization to Uranium Oxide, repackage, ship to Y-12)

Assumed a small lab scale set-up is used that consists of a 10 liter dissolver. The dissolver can process
approximately 50 grams of uranium per batch. Assumed the waste is disposed of via the PEW system.
The ANL-W EBR-II scrap contains approximately 1,000 grams of Uranium.

Cost:
Dissolution of this material (1,000 grams uranium) will require 20 batches through the
dissolver.
Estimated time - 2 people full time for two months.
Cost to stabilize: 2 people x 40 hrs/wk. x 8 wks x $67/hr = $42,880

Total Cost for Option 3 stabilize, order drums, repackage, ship to Y-12 =
$70,700 (see option 2) + $42,880 = $113,580

Schedule: 8 weeks to stabilize material
4 months for planning and preparations
2 months to develop procedure and QA drums
1 week to inventory and ship

Total Duration for Option 3 =8 months

Comments: No detailed cost estimates were performed for this option. The Primavera generated
detailed resources, cost data and scheduled activities for dissolution of the Denitrator Product is shown
as option 3 and 4 for the Denitrator Product in this appendix.

ANL-E Hot Cell Explosion Scrap
Option 1 (Ship to ANL-W)

Cost:
Cost for Planning and preparations = $ 18,000 -

Cost for Procedure Preparation = $15,500
Cost to perform radiation surveys, inspect and QA drum = $ 3,800
Cost to Ship to ANL-W = $11,500

Total Cost for Option 1 (Base Case) =
$18,000 + $15,500 + $3,800 +$11,500 = $48.800
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Schedule: 2 months for planning and preparations
2 months to develop procedure and QA drums
1 week to inventory and ship

Total Duration for Option 1 (Base Case) =4 months

Comments: The Primavera generated Base Case detailed resources, cost data and scheduled activities
for this option is shown in Appendix C and D of this report.

ANL-E Hot Cell Explosion Scrap

Option 2 (ICPP Stabilization to Uranium Oxide, repackage, ship to Y-12)

Assumed a small lab scale set-up is used that consists of a 10 liter dissolver. The dissolver can process
approximately 50 grams of uranium per batch. Assumed the waste is disposed of via the PEW system.
The ANL-E Hot Cell Explosion scrap contains approximately 1,000 grams of uranium.

Cost:
Dissolution of this material (1000 grams uranium) will require 20 batches through the
dissolver. Estimated time - 2 people full time for two months.
Cost to stabilize: 2 people x 40 hrs/wk. x 8 wks x $67/hr = $42,880

Total Cost for Option 2 to stabilize, repackage, ship to Y-12 =
$52,020 (see option 3) + $42,880 = $94,900

Schedule: 8 weeks to stabilize material
2 months for planning and preparations
2 months to develop procedure and QA drums
1 week to repackage and ship

Total Duration for Option 2 = 6 months

Comments: No detailed cost estimates were performed for this option. The Primavera generated

detailed resources, cost data and scheduled activities for dissolution of the Denitrator Product is shown
as option 3 and 4 for the Denitrator Product in this appendix.

ANL-E Hot Cell Explosion Scrap
Option 3 (Repackage and ship to Y-12)

Cost:
Cost for Planning and preparations = $ 18,000

Cost for Procedure Preparation = $15,500
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Cost to perform radiation surveys, inspect and QA drum = § 3,800
Cost to repackage and ship to Y-12 = $14,720

Total Cost for Option 3 =
$18,000 + $15,500 + $3,800 +$14,720 = $52,020

Schedule: 2 months for planning and preparations
2 months to develop procedure and QA drums
1 week to repackage and ship

Total Duration for Option 3 = 4 months

Comments: The characterization data showed that the material did not meet the Y-12 acceptance
criteria therefore the material will be sent to ANL-W. No detailed cost estimates were performed for
this option.

Rocky Flats
Option 1 (Repackage and ship as HEU to SRS)

Cost:
Cost for planning and preparations (Project Definition and S&S plans) = § 16,344

Cost to QA drums = $3,186
Cost for Procedure Preparation and Training = $19,800
Cost to Repackage in CPP-651 and Ship = $24,203

Total Cost for Option 1= $16,344 + $3,186 + $19,800 +$24,203 = $63,533

Schedule: 2 months for planning and preparations
2 months to develop procedures, train and QA drums

1 week to repackage and ship
Total Duration for Option 1 =4 months

Comments: See attached Primavera generated detailed resources, cost data and scheduled activities for
this option.
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Rocky Flats
Option 2 (Stabilize to oxide and extract in RAL, ship as liquid to Y-12)

Cost:
Cost for planning and preparations (Project Definition and S&S plans) = § 53,476

Cost for Documentation (SAR, etc.) = $ 80,955
Cost for Procedure Preparation and Training = $33,500

Cost to Repackage in CPP-651 and Ship = $66,498
Total Cost for Option 2 = $53,476 + $80,955 + $33,500 +$66,498 = $234,429
Schedule: 7 months for planning and preparations

6 months for documentation, procedures and training
1 month to repackage and ship

Total Duration for Option 2 = 14 months

Comments: See attached Primavera generated detailed resources, cost data and scheduled activities for
this option.
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Rocky Flats
tio tabilize to oxide and extract in a new building. ship as liquid to Y-12

Cost:
Cost for planning and preparations (Project Definition and S&S plans) = § 47,800

Cost for procurement = § 307,900
Cost for Documentation (SAR, etc.) = $ 50,000
Cost for Procedure Preparation and Training = $190,300

Cost to package in CPP-651 and Ship = $9,500

Total Cost for Option 3 =
$47,800 + $307,900 + $50,000 + $190,300 +$9,500 = $605,500
Schedule: 8 months for planning, preparations and procurement
6 months for documentation, procedures and training
1 weeks to repackage and ship

Total Duration for Option 3 = 15 months

Comments: See attached Primavera generated detailed resources, cost data and scheduled activities for
this option.
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Rocky Flats

Option 4 (Dry blend to less than 20% enrichment, repackage, ship to SRS)

e Assumed a5 to 1 dilution is used to reduce the enrichment to less than 20%.
e Assumes process initiation costs are incurred within the denitrator product estimate

Cost:
Revise Procedures - 8 weeks
2 people x $65/hour x 10hr/day x 16 days/mo x 2 mo = $41,600
Revise SAR and Technical Standards - OSA - 36 weeks
1 person x $65/hr x 40 hr/wk x 36 weeks = $ 93,600
up-front = $135,200
Cost to Procure Drum(s)

$600 per 55 gallon drum x 150 drums = $90,000
Cost for Planning and preparations = $ 35,700

Dry blend 30 bottles into 150 cans (1 per drum) in CPP-651 and ship to SRS
assumes process initiation costs are incurred within the denitrator product estimate
1 Technical Shift Engineer at $65/hour
1 Radcon Technician at $49/hour
1 Supervisor at $52/hour
3 Operators at $52/hour
8 hours worth of work in a 10 hour shift. Work 4 10 hour shifts per week. Estimate
repackaging 15 bottles of HEU per day. Will repackage one bottle every 72 hour. Blending
and repackaging a total of 30 bottles of Rocky Flats material to fit into 150 6M drums of LEU.

10 days (to repackage 4 bottles at 15 new bottles per day) x 10 hrs/day = 100 hours

($65/br x 100 hrs) + ($49/br x 100 hrs) + ($52 x 4 x 100 hours) =
$6,500 + $4,900 + $20,800 = $32,200

Guards on average have cost $80,000 per month (assume $5,000 per day)
Assume we need 10 days = $50,000

Cost to repackage & ship each drum in CPP-651:

10 hour days at 15 drums per day = .67 hours per drum

3 Operators = .67 laborhrs/drum x 3 x $52/hr = $110/drum
2 Foreman/Supervisor = .67 laborhrs/drum x 2 x $52/hr= $70/drum
1 Engineer/Scientist = .67 laborhrs/drum x $67/hr = $50/drum
1 Radcon Tech. = .67 laborhrs/drum x $49/hr = $40/drum
Total $270/drum x 150 drums = $40,500



Cost for Decontamination and Accountability = $30,000

Total Cost for Option 4= $135,200 + $90,000 + $35,700 + $32,200 + $50,000
+ $40,500 + $30,000 = $413.600

Schedule: 6 months to procure 55 gallon, 6M drums
6 months for planning, SAR changes and preparations
2 months to develop procedures and QA drums
2 weeks to dry blend and repackage in CPP-651
1 week to ship

Total Duration for Option 4 = 15 months

Comments: No detailed cost estimates were performed for this option. The Primavera generated
detailed resources, cost data and scheduled activities for dry blending the Denitrator Product is shown
as option 1 for the Denitrator Product in this appendix.

Denitrator Product

Option 1 (Dry Blend to less than 20%, repackage and ship to SRS)

Cost:
Cost for planning and preparations (Project Definition and S&S plans) = § 1,032,895

Cost for procurement = $1,808,000

Cost for ES&H documentation (SAR) = $257,154
Cost for Proceciure Preparation and Training = $84,500
Cost to Dry Blend, Repackage and Ship = $1,438,603

Total Cost for Option 1 =
$1,032,895 + $1,808,000 + $257,154 +$84,500 + $1,438,603 = $4,621,152

Schedule: 26 months for planning, SAR changes and preparations
6 months for procurement
8 months to develop procedures and train
32 months to dry blend, repackage and ship

Total Duration for Option 1 =72 months (6 vears)

Comments: See attached Primavera generated detailed resources, cost data and scheduled activities for
this option.
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Denitrator Product - Option 1

Assumption to Mill and Dry Blend

Each can (drum) of product will result in 5 cans (drums) of blended product. Therefore the
volume will grow by a factor of 5.

This process will be contained within an enclosure which has a self contained ventilation and
filter system. The enclosure will be similar to the personal containment (Permacon) structures
that have been used at ICPP.

The enclosure will be placed within the CPP-651, North vault.

Shielding will be incorporated in the design of the process and the enclosure.
One can of Denitrator product will be processed per 12 hour shift.

Dry Blended Denitrator Product will be contained within dissolvable cans.

It will take approximately 2 Y2 years to process all (276 cans) of the material.

The Rocky Flats material will not be dry blended.



440 1 jeoys

Aeunuing

ONIGNZT79 AHA - | 1dO HOLVHLINIG
FINAIHIS STVIHILYW 159 ddD - OOLINT

3sva-dinod

Aoy iwoneo Aymememnassnlly
wg sseibosd A—i

wghpe3 [ s e /

*oU] ‘SWIBISAS RISARILLG &

L89nvoe
610010
9043544
4687040

apQ U
o)rq ©)
ysiutd yoofe
Hwls Joof

eL'esi’ g9’y |0o'vri'ee PONVIED

1803 | Amuenp | usjud.

pojeBpng | pojaBpiig

S (PUOTHATAE BT
T uopdpoasog
" Rsioy




Ul ‘SUIRISAS RINAVWIIL O

Baly jeuofiound Aq Aiewuing

ONIGNITE AHA - | 1dO HOLVHLINIG P S— gy
FINATHIS STYIHILVI 159 dO - OOLINT g et el | 51 e ol
188 A1e3 [ 670180 up1s joeforg

£ 40 4 pooyg 3sya'dHod

. TR A . ov'SeL‘gst 00'66.'S LOAVYINED

I B _. 150D Anusno : s uondpaseq
I e A e b W W vas A R WA s A R G S DR R W o A




i . 4 . P ' ' '

-

ajnpayas Aoy psjiereq
ONIGNI78 AYA - | 1dO HOLVHLINIG
FINAIHIS SIVIHILYI LS9 ddD - OOLINT

Auanay 1vonpo Jeesssssssssnlly | 2619010
g ssebard I EYENT

U 'SWoISAS RISARWIL &

269nvoz ayrgur
eq ue

Ysjuld 100fo.

140 s j00ys IsVadHOD 15 4103 /NRIERED 267010 ueis 1o8fo.

' : RE m ovoLE'vLL 00°0£9'¢ YONVIED LOAVINGL | 096 (g2 N1y 2) - 19a1008Y 0} dIYS puB Honi} peo

B . . : | |ooses’s 00'591 LOAVINPO LOAVWEO 2 wewdiyg is| - JoajeoeY o} diys pue joni) peo’]

) _ . w . Jeesov'ose’t  |00'v9s've S0AON9Z JOHVWOZ | 822 (c2-1) msus_m AiQ - w:o__sﬁo a___omu_
. _ ) ol : T8

: : ; . 0c'618've 00°'S6¥ £07Nr62 Loga420 | vee (1sS) uodsuel | a1nosg ejes Joj jsenboey

C . ) . 02'605'26 00026 LOUVSH 0043852 | 96 5121600 01 [8r0iddy UBIG0 8 Vi S181dWog

b _ h ! Joo'002'tL 00°0ve 000308l 00100¢2 | 2¢ susld ‘jwejdw)| @ sesnpedsoid Aijinoeg dojers(

o 00'002'S} 00'02¢ 00030as} 00100€2 | ee ue|d Buldwesg - sjusweiinbey y20OW Ajliuep)

v 08'99¢'L 00°051 001006! 00NNraz wewdinb3 A 22 k] m_cosesgm a_soow auyoeg

00°009'2

0003081t

00AONOZ

uny A1g mo:om&

8INpBo0Id MON o>o‘_na<

00°00£'2

00°091

00AONS1L

00d355¢

4

SJUBLIWOY BAI0SBY B MBIADY,

00°00¢'S}

00d3S1e

00NNr8e

einpeooid no_m>ma

00°008'9S 00'021'L 00NNrLZ 00AVNLE HVS Jo |erosddy .w MOIADY] [EUI
01°vSE'002 00'069°2 00AVINOE 8603020 | 0oE 3SO/HVS dojeneg
- ' e - . " p e Tl TR W R
00°000'202 0o'oY 0oHVYWoe 6610040 | 96 sieujBjUOD _>_o.5o {eb 011 - swniq 009 eseyoind
00'000'202 00°0p 6610090 664dv0z | 96 swejsAg Hoddng eseyaind
00'000'25Z 000V 6610090 664dV0Z | 96 uewdinb3g sseooid eseyaind
00°000'gSt 00’0y 86NNral 86HYWPCS :14 2INJONJIS USD-BWILBY BSBYIIN

v : SIA0];
00'000°4S 0008 00AONSE 001002 | 91 wewdinbz meN jo dnuels 3 Buyise] ‘uojoedsul
00°000'¥S2 0008 0010061 00INrL2 8y 159-dd0 | uetudinbg meN jjeisu
00'000°52 0008 00AVINS2 6610020 | 821 yein jo 'n ie dnpejs pue Bupse] ‘uofionisuo)
00°000'vS2 0008 66HdV61 geHdvIe | 102 (11 2 1 ent1) sbumelq ssadold ubiseq dojeneq
00°008'8 00091 8603010 86AONEO | 9! sjwied Bujetedo 'vdIN HYS 0} Indu| epjaosd
00°00%'82 00'095 86HdV02 86HAVL0 8 s1deauo) jo sjeaoiddy B smejaey Jeed ujBlqao
000042 0009 86HdV02 B86NVrLE | 8Y (010 ‘30Q) peiinbel se syuswesiBy uslm ulelgO
00'008'S 00021 86HVINEZ 86NV 2e peje|dep 1 jonpoid) ejeq uojezpeloRIBYD UlRIA0
00°006 00'02 868342 B86NVrLZ | 91 eAljejussaidey eljs-uo Ajuep)

00°002'v}

1800 .

_pojeBpng’

00082

Auenp
pojoipng

B6NVIrac

Ul
Apeg

-B6NVIce
=

m:o_mmem mc:mmc_mcw enjeA saucoo

gsa%g

CLA g AL ¢

, T :o:n:cmen
Ayanoy



€5L129V $8OV6  €2LbbS  0€92€S  1S8009  6.9SbEL  L2628LL  6S202€ V.LOL LHOd3Y
oLy 68 /8¢ ueloIuyoa | Juswniisu| 0£010259
0089¢ £8ve £8eel £8cel 0559 JojesadQ uswdinb3 08040259
96611 6801 28y 28\ ovie cov uewalo4 yeid 0100259
615 16 22y uelomos|g 02000259
v28¢L) 8888 092es 82/1S 910.¥ 2els 002. Angelunodoy @ spienbejes 021d0219
00291 G/18 G265 00.2 suofjesadQ Ainoeg 0£130019
000V ££8¢ 291 lesulbuz swa)sAg jueld 0eL3A2eYs
0005 801 262 (3s4) 1esuibu] f1ejeg |eoluyos | 01031225
00291 881Gl el 006 siojesadQ [end 209 ddD ovodeles
00vS 8891 WA 19}iM, 2INPadoid 091d2S1S
000¥2 G/891 T AR 000€ Jaures ) 0€1d0ELS
000}t G/€ G295 0002 000€ lesu|buz ubiseq 0£l3221s
000S¢e 91901 06665 LOS8S 9gllL 6226 8€6€ 000§ Josuibuz jeng Ayoed 0803€L 15
0081 009% 002 Josinedng [eng 0£03€11S
£2€099 2/90v 9965€2 SB8/622  0GlevL  OSLL 000€ siojesedQ |end 199 ddO ovoYet LS
689851 Sv86 6v2.S $0295 yelve 19} uewalo4 suonesado 159 ddD 0LONZLLS
S/004 9908 6102 Hoddng uonessiuipy 05092115
9156¢ 2909 yo6v L SPevl 002¥ lebeueyy jany 020NOLLS
0000502 88962/ 6885501  82vvoe sjoenuooqng 8IN0OLS
000055 00S2L+  00S.EV saseyoind uolonisuo) $INOO IS
0095¢ 8891 G2e0! 1200} 09S¢l Jesuibug vy 010SL3LY
0088 €905 9/60¢ 28008 6299t 000} uelouyoa | vy oLoH 13 LP
00042 ££88 L9LLL 6912 Lesy leauibu3g [eajuyos 1 /18W0 OcLI0L Y
12¥08 801 6LIEL 000€ Jesuibuz Alejes Aljeonto 0213041y
1829V} #0559 1228/ 000€ 1shjeuy Aejes 0L030} 1Y
2189 G/2¢e 58602 Lsvee 0042} 0009 000€ Jojeuipi0o uoyelodsues | 04140828
000 ££8¢ 191 1eau|buz uonieyodsuel | 0£13082¢
0€50€ ££8¢ ovviLL pArAN! 000V lasuibu3] jejusuuoliaul 021dOLL)
00091 80y ¥Ses 861 000¥ Jeauibug Alend oLL302k1
0008¢} 65v8 92916 €108 66112 uefoluyos | [esibojoipey 0s0lerel
$£29¢ 120%... 0829 6609 8vivi 18SY 000¥ Jesuibugz |eojbojoipey ovL3aLveL
qviol v002 €002 2002 1002 0002 6661 8661 NOILdIHDS3d 35HN0S3d  30HNOS3H
Ad Ad Ad Ad Ad Ad Ad
HV3A HO4 39VSN V1oL adA) sa1nosai Aq peoj 1soQ
I 'ON3O5Vd /610010 3lvavivd
1201
90d3SLL ILVANId  Z671NCL0 3LVA LHYLS 140434 DNIGVO1 1S092 98b 'ONNNH Z69DNV0Z I1LVA 1HOd3H

HNIAGN3TE AHA - 3INA3HOS ISV IASVvE

HINNV1d 103roHd VHIAVIIHC

FTNA3HOS TVIHILYIN 159 ddO - OOLINT



bYLLS 8bbS  2€20L  LOSOL 2SZ6 v6vy €Sl 8509 IVLOL 1HOd3H
ol 2 8 ueIgIuYoa | JusWnsy| 0£0.102¢
0621 181 Gee GEe 91 09 0Ll 00} lojesadQ jusudinby 080402¢
£82 ¥9 ) ) ev 8 uewalo- Jeld 01002
oTs) g9 SETVETV 011002¢
el LSk Isiulyoey 0v0002¢
ol r 8 uejouo8|g 020002¢
0229 g9zl .0} SPOL 0.6 S8P 69¢ €101 Awgeiunodoy g spienbajeg 021doz|
LSH 12 r4:]! 821 ob 08 suonetado Alunosg 0€13001
092 oy LL €2 09 09 l@suibug swalsAg jue|d oel3zet
161 12 6 9l of 02 (3s1) 1esuibuz Aejeg eojuyos | 0103l2¢
09¢ 8ee e 0z siojeladQ |end 209 ddO Ov0HE}e
1801 182 8¢ v81 Lve ¥61 18)M @inpadold 091des|
bLL 18 8ee eLl 0zt 02l laures) 0E1d0E)
LS€ Ll 8 el oY 09 lesuibuz ubiseq oel3eel
089 228 002t 0L} GGGL  L9F evl 88 lsauibug jand Ayjroed 0803E}
08 LL € ' losjnuedng fend 02036}
#0191 80€L  8YSP (YA 42 628z  €es 0z. ovLL siojeledQ 8N4 1S9 ddO ov0uzZH
0S.¢€ 162 9111 9801 ¥29 €5 0El (0]0]7% uewalo suonesadQ 159 ddd OLONZ}
ove 661 Ly Hoddng uonensiuupy 050924 |
045 /8 Sle 802 09 lebeuep jend 02001
sjoequooqns 8IN0O|
mmmmr_o._:n_ wow‘__o ©_>_oc—
$9SeYoInd Uofjondisuo) INOOI
rAVA ¥€ 102 102 (k4 leauibus vy 010S 13}
9/91 Lok 029 209 yee 02 ueloluyos ) vy oLodi3l
€06 €L LLL £€2 gLl 108 Josuibuz [eojuyos | 4Yl0 0€130141
ovy 2Le 891 09 leauibug Ajageg Alfeonuo 021301}
0€61 898 200L 09 1sheuy Alejes 0103011
2081 661 6Ly 8y €62 61 44! 28l lojeulpioo) uoljelodsuel | 021d08¢
08 L g Jesuibuz uopenodsuel | 0€1.308¢
085 LL GL2 802 08 lesuibuz |eyuswiuolaug 021d0}.
YA 09 0e ov op lojoadsu| Ayend 090102
olpy 92 ) LLL 6. 001 Jssuibuz Ayenp 01 1302%
062¢ 602 £e0l €001 965 0S 0. 0.8 ueloluyos | [eoibojoipey 0S0.LSPE
29/ 8¢ €0l 00} 9ve Okt ov G2l lesuibu3z |eaibojoipey OV LALYE
Iv1iOlL v002 €002 200¢ 1002 0002 666F 866} NOILdIHOS3Aa 304NO0S3d  30HNOS3
Ad Ad Ad Ad Ad Ad Ad
Hv3A HO4 39VSNn Tviol sojewjs3 aa4nosay |

l 'ON3IDVd L6LD010 3ivavivd
90d3SLL ILVA NI L67A0L0 2LVd LHVYLS

ONIANTTIE AHA - 3TNA3HOS 3SVD 3svd

1HOd3H ONIQv01 20HNOSAYH

H3INNVId LO3rodd vH3Avilldd

0€:01

887 'ONNNH 16DNV02 3LVA LHOJ:

FTINAIHOS TVIHILYIN 199 ddD - OD.LI



Denitrator Product

Option 2 (Repackage into DC-1’s and ship as HEU to SRS)

Cost:
Cost for planning and preparations (Project Definition and S&S plans) = § 28,930

Cost to procure drums = $986,832
Cost for Procedure Preparation and Training = $26,904
Cost to Repackage in CPP-651 and Ship = $636,765
Total Cost for Option 2 = $28,930 + $986,832 + $26,904 +$636,765 = $1,679,431
Schedule: 8 months for planning, SAR changes and preparations
13 months for procurement

5 months to develop procedures and training
10 months to repackage and ship

Total Duration for Option 2 = 36 months

Comments: See attached Primavera generated detailed resources, cost data and scheduled activities for
this option.
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Denitrator Product - Option 2

Assumption to Send As Is in Larger Diameter Drums

The 276 containers of Denitrator product would be transferred to drums in CPP-651.

DOT DC-1 shipping drums will be used following completion and approval of changes to the
DC-1 SARP.

Assuming 2 drums can be packaged per day and operators will work 2, 10 hour days per week; it

will require approximately 18 months to package the product into drums and ship. This time can
be accelerated if a dedicated crew is added.

Assuming 7 drums per truck. It will require 40 SST shipments to ship this material to Savannah
River.
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Denitrator Product

Option 3 (Stabilize to oxide in new building, ship as liquid to SRS)

Cost:
Cost for planning and preparations (Project Definition and S&S plans) = $ 8,239,920

Cost for Procurement = $ 1,656,000

Cost for Documentation (SAR, etc.) = $ 166,800

Cost for Procedure Preparation and Training = $88,700

Cost to dissolve and repackage in new building and Ship = $ 1,402,375

Total Cost for Option 3 =
$8,239,920 + $1,656,000 + $166,800 +$88,700 + $1,402,375 = $11,553,795

Schedule: 20 months for planning, procurement and preparations
12 months for documentation, procedures and training
21 months to dissolve, repackage and ship

Total Duration for Option 3 = 53 months

Comments: See attached Primavera generated detailed resources, cost data and scheduled activities for
this option.
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Denitrator Product - Option 3

Assumptions to:
Dissolve, Extract, Dilute, and Send As Liquid Using a New Facility

This process will be set up and operated in a new building at ICPP, specifically built for this
process.

The building will have piping connections that tie in to current potable water, steam, condensate,
treated water, nitric acid, high pressure air, service waste, and sanitary waste systems at ICPP.

The main process equipment will consist of dissolvers for both the Denitrator product and the
depleted uranium, centrifugal contactors, aqueous and organic raffinate tanks, nitric acid tank,
interim hold vessels in banks, and interim storage vessels in banks.

All the process equipment, except the nitric acid tank, will be critically safe.

Each day 1 container of Denitrator Product will be delivered from CPP-651 to the new building.

1 container of Denitrator Product will be dissolved per day.

Contact Rad Level reading range from 3 mr/hr to 900 mr/bhr. The majority on in the 100 to 200
mr/hr range and only 14 of the bottles are at S00mr/hr or greater.

Shielding will be incorporated into the design of the dissolution and extraction (centrifugal
contactors) portion of the process.

There will be a 5 to 1 dilution of the Denitrator Product.

For every one container (8 kg’s) of highly enriched uranium (HEU) (Denitrator Product) at
350grams per liter, there will be 138 liters of low enriched uranium (LEU) produced.

One interim storage tank will be filled with 138 liters of LEU per day.

Liquid will be placed in DOT, Type A shipping packages, such as a VPS-BXKT-003B. Each
shipping package can hold 4, one liter containers of liquid. It will take 35 packages to hold the
liquid contained within one interim storage tank.

A total of approximately 38,100 liters of LEU will be produced for dilution of the 276 containers
of Denitrator product.

A total of 9525 DOT, Type A shipping packages will be required.
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Denitrator Product

Option 4 (Stabilize to oxide in CPP-637 and CPP-601, ship as liquid to SRS)

Cost:
Cost for planning and preparations (Project Definition and S&S plans) = § 1,422,391

Cost for procurement = $ 656,000
Cost for Documentation (SAR, etc.) = $ 166,800
Cost for Procedure Preparation and Training = $205,913

Cost to dissolve and repackage in CPP-651 and Ship = $2,108,173

Total Cost for Option 4 =
$1,422,391 + $656,000 + $166,800 + $205,913 +$2,108,173 = $4,559,277

Schedule: 24 months for planning, preparations and procurement
9 months for documentation, procedures and training
19 months to dissolve, repackage and ship
Total Duration for Option 4 = 52 months

Comments: See attached Primavera generated detailed resources, cost data and scheduled activities for
this option.
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Denitrator Product - Option 4

Assumption to: A
Dissolve, Extract, Dilute, and Send as Liquid Using Existing Facilities

CPP-601 and CPP-602, Cells P, Q,L, M, N, U, W, K, T and Z will be used along with the
multicurie cell and the Denitrator area and vault.

The PEW will be used to handle the waste streams.
There will be a 5 to 1 dilution of the Denitrator Product

Contact Rad Level reading range from 3 mr/hr to 900 mr/hr. The majority are in the 100 to 200
mr/hr range and only 14 of the bottles are at 500mz/hr or greater.

Assuming a rate of one container of product being dissolved per day, the process will require
about 1 Y% years.

The majority of the instrumentation and pumps will need to be refurbished.

An Operational Readiness Review (ORR) will be required.
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Denitrator Product
Option 5 (Repackage into smaller cans in CPP-651, ship to SRS)

Cost:
Cost for planning and preparations (Project Definition and S&S plans) = $ 740,853

Cost to procure drums = $381,000

Cost for Documentation (SAR, etc.) = $ 166,300

Cost for Procedure Preparation and Training = $88,700
Cost to Repackage in CPP-651 and Ship = $781,916

Total Cost for Option 5 =
$740,853 + $381,000 + $166,800 + $88,700 +$781,916 = $2,159.269

Schedule: 9 months for planning, SAR changes and preparations
13 months for procurement
5 months to develop procedures and training
11 months to repackage and ship
Total Duration for Option 5 = 38 months

Comments: See attached Primavera generated detailed resources, cost data and scheduled activities for
this option.
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Appendix B

- Dry Blending Test and Evaluation:

Development of a UO3 grinding/blending process
using RM-2 Mill



DEVELOPMENT OF A UO; GRINDING/BLENDING PROCESS
USING RM-2 MILL

Prepared by
Raj K. Rajamani

August 1997

Includes a special report on grinding/blending evaluation by
Professor M. E. Wadsworth

Department of Metallurgical Engineering
University of Utah
Salt Lake City, UT 84112

Report to:

Bob Harmon
Lockheed Martin Idaho Technologies Company
Idaho Falls, ID 83415



SCOPE OF THE PROJECT

The ultimate objective is to show that highly enriched uranium powder (HEU) can be
blended with depleted uranium powder (DU) such that the final product cannot be physically
separated. The feasibility of this process is demonstrated with surrogate powders instead of

uranium powders for obvious reasons.

The principal requirement of the process is that HEU and DU can be dry blended in a
cylindrical canister that is 5 inches in diameter and 17 inches long. . The second requirement is
HEU mass accountability. That is, the mass of HEU going into the grinding/blending process
and coming out of the process must be accounted for within fractions of a gram. Third, the
handling of HEU in open air be as minimal as possible with the least number of handling steps.
Fourth, the process must be robust so that the production process can be designed to be safe,
with minimal operator exposure. Finally, the blended product must be small enough in particle
size and mixed well enough that it would be extremely difficult to separate the product by
physical separation techniques.

Let us consider each of the mills that is available in the market for this process to review
its merits and shortcomings.

Ball Mill: This is a cylindrical mill fitted with lifter bars on the shell. HEU plus DU material
along with 1/4-inch steel media would be placed in the mill and tightly closed with a lid. This
mill passes mass accounting requirements, minimum handling and can be made in the size of 5-
inch diameter by 27-inches long. The mill would be lying on its shell surface over rollers that
would spin the mill at 105 rpm. The obvious drawback is that with the mill diameter being so
small, the impact forces of the ball on the HEU/DU powder is at best very little. Hence, it
would take many days time to achieve some level of grinding and such small diameter mills
would never grind powders to submicron (1-5 micron) sizes. Hence this mill is unsuitable for
this purpose.

Vibration Mill: The ball mill described above would be vibrated back and forth about an axis
such that the balls rub against the powder and the shearing action would cause grinding. In this
mill also the rate of grinding is so slow that it would take a few days to achieve a reasonable
level of grinding. On this account this mill is unsuitable.

Attrition Mill: The 5-inch diameter by 17-inches long cylinder would be standing upright and
the canister would be filled with 3-mm steel spheres. In the interstitial space the HEU/DU
powder would be filled up. Furthermore, a central shaft with radial blades would pass through
the top lid and the shaft would be located within the ball and powder mix. A motor spins the
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shaft at about 600 rpm and the resulting shearing action grinds the powder. First, the packing
of powder will occur against the shell walls and corners. In these regions the powder will not
be mixed at all as the powder has compacted by itself against the walls. Secondly, after the
grinding is done, the lid must be opened and the stirrer shaft removed for use again. This step
leads to spillage and hence mass accounting would require an extremely tedious cleaning step.
Finally, the entire canister must be filled with 3-mm steel spheres for the milling action to be
efficient. This leaves only 40% of the canister volume for the powder.

The RM-2 Mill: The RM-2 mill is a ball mill operating in a very high gravitational field, for
instance 100 G on the average and the mill can be designed to withstand even higher G-fields
if necessary. Here 45% of the canister volume is filled with 2-mm steel spheres or any other
heavier metal spheres. Then the HEU/DU powder, amounting to 30% of the canister volume,
is added to the mill and the mill is shut tightly with a lid. Then the canister is fitted in the mill
cage and allowed to experience 100 G centrifugal field while self-rotating. In an hour or so, as
demonstrated later, the particle size of the powder reaches ultrafine sizes (1-5 microns). The
canister is then ready for transportation to a reprocessing facility.

During grinding, the steel media continuously scours the mill shell and, hence, there is no
segregation of powder in the mill. This fact assures that mixing is complete. The processing
steps are: filling the canister with a set amount of steel media and powder, closing it with a lid,
fitting it in the mill cage, and grinding, and the canister is ready for shipping. At the Savannah
reprocessing facility the steel balls would be dissolved in the nitric used for processing HEU.
Therefore, the RM-2 mill involves minimal processing steps, full mass accountability, and the
least exposure of HEU to room atmosphere. Hence, this mill is chosen for blending/grinding.

Blending by Grinding

There are a number of challenges in this blending by grinding process. First of all,
grinding should take place in as small a cylinder as 5 inches in diameter. Grinding should
proceed at a reasonable rate so that the mixing of a batch of HEU/DU can be done in an hour
or two. The size distribution of the final powder should reach 1-5 micron size, which ensures
that the particles of HEU/DU have increased several thousand fold in number. The mill should
provide complete mixing without presenting corners and crevices where powder can deposit and
stay unmixed. Grinding to micron sizes is not a trivial task as very high forces are needed to
fracture the particles to these sizes. As the particles become small, they tend to escape the
grinding action within the mill and hence the mill has to apply repeated actions to further
fracture these particles.



Blending by grinding in a mill is an attractive technique for the mixing of HEU with DU.
First of all, blending could be done in a dry process. Secondly, as grinding proceeds, particles
multiply in number and this fact alone brings about more blending. Finally, when mumerous
particles of HEU are mixed with even more numerous particles of DU, it is extremely difficult
to separate without the use of conventional enrichment techniques, for example the gaseous
diffusion process or the gas centrifuge enrichment process.

In the grinding/blending test described below the HEU and DU powders are mixed in a
1:5 mass ratio totaling to 100 gms. The mill canister, which is 4.75 inches in diameter and 4
inches long is first filled with 400 grams of alumina ceramic balls. These balls are 2-3 mm in
diameter. Steel bearing balls of the same diameter could have been used but were unavailable
at the time of the test. The powder is milled for 75 minutes. During milling the average
particle size is reduced from 70 microns to less than 1.0 micron thereby increasing the number
of particles by a factor of two million. The alumina or steel balls penetrate and come out of
powder charge during milling many thousand times, hence, contributing to a good blending of
the powders. The entire process is done dry to minimize nuclear criticality concerns.

Grinding HEU with EU is an attractive option for blending the two materials. Since size
reduction of both HEU and EU particles occurs in the mill, in addition to bulk blending brought
about by mill rotation, intimate mixing of the powder takes place. Suppose the bulk density of
uranium powder is 0.7 gm/cc and the average particle size is 70 microns and upon grinding the
particle size is 0.5 microns, which is readily possible in the RM-2 mill, then the number of
particles in the feed is 9.1 X 10° per cc and in the product is 2.5 X 10*? per cc. In other
words, there is a two million fold increase in particles of HEU and DU. Such a numerous

population of particles ensures that a grain of HEU is surrounded by many grains of DU.
Furthermore, separation of these particles by known extractive techniques requires considerably
more effort than from a mixture of coarser grains.

During grinding, particle fracture occurs, which raises the temperature at the fracture tip
to a few thousand degrees. As a result, mechanical fusion of one material over another occurs.
In this case, since DU is larger in number, it is expected to coat the surface of HEU. In fact
the mechanofusion occurring in mills is exploited in mechanical alloying, for instance, in the
manufacture of nickel and copper alloys. In the dry process, mechanofusion is enhanced due to
the intimate contact between the grains of DU and HEU. Ina wet process this would not be the
case, because the intervening liquid (usually water) film would give rise to other chemical
reactions in the liquid phase. Thus particle size reduction to submicron sizes and mechanofusion
are two overwhelming reasons for adopting grinding mills for blending.



RM-2 Mill

The mill is based on the principle of a planetary ball mill operation. In other words, a ball
mill operates in a very high gravitational field. The high gravitational field is developed by a
gyration arm spinning at high speed. A ball mill situated on the gyration arm rotates on its own
axis, thus experiencing the centrifugal field.

The RM-2 Concept mill, which is being patented here in the U.S., uses novel mechanical
parts to effect the centrifugal field and mill rotation. This novel design enables the mill to
operate at very high centrifugal fields not possible with the state-of-the-art mill. The centrifugal
field and the critical speed of the mill shell can be independently varied. The concept mill is
extremely quiet in operation, almost no more than the swishing sound of a fan. Due to the
enormous centrifugal field, size reduction to ultrafine sizes occurs within a matter of an hour
or so. Furthermore, this mill is uniquely suited for a mill shell diameter of a few inches. Even
in a very small diameter, the concept mill imposes a heavy centrifugal force to effect size
reduction. Finally, the mill end can be tightly sealed, as anyone would do with a canister, and
is held in a protective cage during mill operation, which assures zero leakage.

The can used in the RM-2 mill is a cylindrical can of a diameter of 4.75 inches and a
length of 4.0 inches. In the actual blending work using the S-inch by 17-inch can, the design
must take a few factors into account. First the mill wall can be made thin, as low as one-eighth
of an inch, but the mill cage surrounding the can will provide the necessary mechanical strength.
The internal shell must be fitted with lifters to effect more mixing. A leak-proof design of the
canister lid is needed for prevention of HEU/DU leakage. The grinding media are simply metal
spheres, especially small-diameter spheres. The diameter of the media is in the range of 1-6 mm
and a further study would be required to optimize the process. Metallic media are preferable
in view of the fact that the Savannah facility uses nitric acid to dissolve the blended powder.

The mill has two motors, one to drive the gyration arm and the other to spin the mill itself.
These speeds should be chosen so that the mill operates at as high a centrifugal field- as is
mechanically possible. This requirement imposes a careful design of the mill shaft and bearings,
in which the Principal Investigator has good experience. The whole milling process operates
in the dry mode. The powder stays dry during the entire process.



EXPERIMENTAL WORK
Materials

A pair of surrogate powders was sought, which could stand in for DU and HEU in the
grinding/blending experimental work. In particular, powders of different colors were sought as
such a mixture could be examined under an optical microscope upon blending. Although many
candidate materials such as copper oxide, copper sulfate, nickel oxide and silicon carbide are
available, the choice finally came down to titanium dioxide and titanium monoxide. These
oxides would be referred to as dioxide and monoxide hereinafter for the sake of brevity. The
dioxide is pure white in color and the monoxide is a dark greenish-brown, and exhibit a density
of 4.26 gm/cc and 4.9 gm/cc respectively. Hence, they are ideal candidates in place of DU and
HEU. However, the monoxide turned out to be lot more hard (higher grinding harness index)
than the dioxide because the monoxide is made by reducing dioxide with hydrogen at around
450°C temperature. Thus, the monoxide undergoes sintering during its manufacture and hence
the hardness. This fact should be kept in mind while reviewing the results of grinding.

In the experimental tests, titanium dioxide and titanjum monoxide were used as surrogate
material for DU and HEU respectively. It is well known that pure powders of titanium oxides
are extremely hard to grind, that is, they exhibit a very high grinding hardness index. Uranium
ore has a grinding index of 14.6 and can fall anywhere in the range 10-20 depending on the
source. Hence, the actual uranium oxide particles have about 10% of the strength of titanium
oxide particles. Hence, it would be expected that the true mixture of HEU and DU can be
ground to micron sizes in half the time it took to grind titanium oxide. In other words, the true
mixture can be milled and blended in 40 minutes approximately.

The particle density of titanium dioxide is 4.26 gm/cc and that of titanium monoxide is
4.90 gm/cc. It would have been preferable to have two oxides of differing color but the same
density. Anyhow, this density compares well with that of compacted uranium oxide which is

3.5 gm/cc.
Grinding Test

The mill canister is first filled with 20 gms of monoxide and 80 gms of dioxide. Then
alumina media of size 0.6-1.0 mm is added to a filling level of 35%. The bulk volume of
alumina media used in this test is 350 cc and the mass is 700 gms. If steel media had been
used, the mass of steel balls would have been 1680 gms. The canister is then set into the cage
of the RM-2 mill. A centrifugal field of 68 G is exerted by the gyration arm and the canister
speed is set at 80% of critical speed. The mixture sample is ground for exactly 75 minutes after
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which the canister is opened. The contents are sieved on a 150 mesh screen to separate the
powder from the alumina grinding media. Then the powder is riffled to take four representative
samples. One portion of a sample is used for size analysis and all four samples are then
analyzed in an X-ray diffractometer.

RESULTS
Analysis

The size analysis of fresh samples as well as the ground mixture is done with the Microtrac
SPA particle analyzer. This analyzer is based on the optical laser diffraction principle. The X-
ray work is done on a Siemens X-ray diffraction machine.

The RM-2 mill is capable of reducing even submicron powder to an ultrafine size powder.
The following table gives the feed and product size distribution of the monoxide and dioxide
mixture. The average size of the feed is one micron and the maximum size is 75 microns,
whereas in the product, the average size is 0.5 microns. The size distribution of feed and
product mixture is shown in the attached figure. The figure shows percentage by weight below
a given particle size which is termed "cumulative percent passing.” The feed size distribution
is a bimodal distribution because part of it is made up of fine titanium dioxide and part of it is
made up of coarse monoxide. The starting powder size distribution spans the range 1 to 75
microns with 15% over 10 microns in size. The product is 100% finer than 1.69 microns as
seen in Table 1. Hence a large degree of size reduction has been brought about in about an
hour. Simply the 68 G centrifugal field imposes very high stresses on the particles, and hence
the fast kinetics. Under visual observation, the powder is a light-gray powder showing intimate
mixing. Even under an optical microscope the white grains of dioxide cannot be distinguished
from the dark-grayish grains of monoxide. Rather agglomerated clumps of dioxide are seen.

Visual inspection of the blended powder shows no apparent streaks of dark color anywhere
within the powder mass. Even when the powder is spread out on a piece of paper, no streaks
could be seen. The blended powder is a very light-gray color as contrasted with the stark white
of dioxide and dark gray. Professor Milton Wadsworth’s evaluation of blending with X-ray is
detailed in his memo-report, which is attached. Professor Wadsworth concludes that “if the
mixed U%*/U%? oxides are of uniform composition, density, and size distribution in the final
blended (ground) product ... the separation of the isotope by physical means will not be
possible.”



Blending/grinding criteria met in RM-2 mill:

(1) Only one step of loading the mill with surrogate powders and grinding media.

(2) There was no leakage out of the mill in any of the tests conducted here.

(3) The product particle size meets the 1-5 micron size criterion established.

(4) The process uses mill shell and grinding media readily dissolvable in nitric acid.
(Although actual tests here used an alumina can and media, it could have been readily done
in aluminum or steel cans).

(5) The material did not stick to the corners or mill shell wall, thus ensuring complete mixing.

CONCLUSIONS

(1) The RM-2 mill exerts a very high centrifugal field on the mill and hence an extremely fast
grinding rate of the monoxide-dioxide mixture is observed.

(2) During 75 minutes of grinding, the starting mixture of an average size of one micron and
a maximum size of 75 microns is reduced to an average size of 0.5 micron and the
maximum size in the product is only 1.69 microns.

(3) Under an optical microscope, individual grains of dioxide and monoxide could not be
readily identified.

(4 Tt would have been ideal to have two powders of identical hardness (grinding index) to
conduct the surrogate mixture grinding experiments. The readily available choice was
titanium monoxide and titanium dioxide. The monoxide being a sintered powder is much
harder than dioxide when it comes to grinding. This difficulty would not arise -when
dealing with DU and HEU as they are mineral particles of nearly the same hardness.
Hence, they would grind down to nearly the same size distribution producing an even
greater degree of mixing.

(5) The grind time chosen in this study is 75 minutes. This time could be doubled to produce
an even greater degree of mixing.

(6) The operating conditions of the mill can be optimized to produce a high degree of mixing.



Table 1. Feed and Product Size Distributions of Dioxide-Monoxide Mixture Grinding

Size Cumulative Percent passing
microns Feed 75-minute product
75 100 100
53 98.74 100
38 95.08 100
27 91.62 100
19 89.30 100
13 85.76 100
9.4 84.88 . 100
6.6 83.50 100
4.7 79.94 100
3.73 79.80 100
2.63 77.96 100
1.69 70.52 100
1.01 51.72 95.7
0.66 31.44 69.4
0.43 14.24 38.5
0.34 4.24 11.8
0.24 .80 4.0
0.17 24 2.0
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Memo

To: Dr. Raj K. Rajamani

From: Milton Wadst /-f 7, M

Subject: Separation of Mixed Isotope Powders

Date: August 26, 1997

The effectiveness of mixing oxides of uranium for the purpose of diluting enriched
uranium (U*®) for safe shipment consists of two parts: 1) the ability to mix the enriched oxide to
extensive dilution by your new grinding process; and, 2) once mixed, the denial of any possibility
of recovering enriched U®* selectively by conventional chemical separation technology or by
conventional mineral separation processes.

To address the first of these questions, you have simulated the effectiveness of
grind-mixing to blend two oxides of titanium, TiO and TiO, The selection of these oxides places
a special burden on the test because of the great difference in hardness, TiO being much harder
than TiO, The x-ray results demonstrated effective blending using your equipment. Clearly grind-
mixing for the blending of oxides of essentially the same hardness and density will be even more
effective. I am convinced results obtained for your tests assure even more effective results for
mixed oxides of the same hardness and density.

X-ray results for the mixed oxides you have provided, indicate extensive blending
of the two titanium oxides to a degree of uniformity to support the use of this technique for the
blending of mixed oxides of uranium. To assure that the mixed oxides of uranium cannot be
treated by some readily available mineral process technology, such as gravity separation or
centrifuging, it is essential that the mixed oxide each be of the same chemical composition and
density before the grind-blending treatment. Further, it is essential that in the ground product each
oxide have the same size distribution. The latter is important so that separation techniques based

on size or on size and density cannot be used separate the isotope selectively.

To address the second issue, I assume the mixed U5/ oxides meet the above
conditions; namely thorough, uniform blending and oxides of identical composition, density and
size distribution in the final product. If these conditions are met, I concur with you that separation
of the isotope by physical means will not be possible. Similarly we can conclude, because of the
identical chemical properties of each of the mixed oxides, that chemical separations by
conventional dissolution, extraction and recovery using aqueous processes as well as high



Dr. Raj K. Rajamani
Page 2
August 26, 1997

temperature processes such as molten phase separations will be ineffective as a means to separate
the isotope.

The above conclusions do not, however, eliminate any of the recognized
techniques used for isotope separation used or proposed historically. The attached table lists
proposed as well as developed isotope separation processes and the principles upon which each is
based. These methods require a major national effort with extensive cost implications. The
attached figure illustrates some comparative costs. Converting these costs to constant dollars
illustrates the financial commitment required.
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Appendix C

Detailed cost and schedule activities
for

current budget, base case, and options A, B, C, and D



“auy ‘StiIeISAS RISAVUIID &

adA{ jeuorely Aq pezuewuunsg
269Nv02 avg uny

SISV dIHS - 135and LNJHHNO |Auanov iwonno el | 2612010 owg uivg
FINA3HOS STVIHALYIN 159 ddD =~ OOLINT 4vg sseuborq l orHvHS0 ysjuld yoeford

R / fos,
g1 4o v 1eeys SISY:dN0D 460040 uwis joeford

. . . A NEEE g e 09°29.'sy 00'9€6 E0AVINLO EONVIree SOL
SLELEE e AL ERE LR ; AR IETITET IS,
N g, R ENE BER A T 88'pEE' oy 00'c88 £0HdV80 2003ave | 92t

. - g . b . N P PO PR B3 i 2

X ! §~ ' “ ' . ' 1! Y ' ! 94°108'8.S 00've9 60NVIr0E 80DNYL0 LLL
' ' . . A »”w A .%M
A ' _ ! , 1 kgﬂ...igw SR \8LYL'ShS 00°v5e's 2003a¢e0 0010061 9lL i N
A0 QLT “ ‘.\.\.&:W_us_w_.umm@

C gl gt NN e VA YA Jobow 9v'20£'99 00"v2LL'L S0HdVy0 10ONVe0 | eve

T | ] oseeezer  Joorovy'e 10DNVS0 00AVIWLO | 2o¥

S L T FEE R SR I TR TOTE ] M/
11T | : 11z T 92286'€9  [00'p1E't 00HdY.Z 00NVr6L | 001
SR e E e ST SIS ETEoTeW S1BT JoPou "

AN MY I I v ol RERE VAV YE'80E"0V 002LL 00HVNZS 6603410 | €11

1 e REE T e % v1°91P'E9 00°S60't G66AONEQ 66NNric | 9€t

88'89L'EY 00 LbL 66NNCLE 66HVINGO | 101

4 b voalbd M vl Db VAV .]06'9Pp'9L 00'SLE'L 66NVIL0 8643801 | 0¢t
. . . . . RS IS ) P o . O O TFY . L \-m w:o
02'92£'9L 00'80€"L 8643560 86HVNLE | £91

' e B ye'iey'629't  {00°919'el 8043561 20NN |262'2

1T T In=/dorsec’sst  |00b96'z 86AVINIZ | /6AONSZ | 821

K] v 3 4 1509 Apueny usiuid uels ma uopdisaseq =
&Wn_:wmw" Nooﬁﬂ_mnﬂm.ﬂ_.«lmmv ~, poebpng -l parafpra | Aupz - L Awen  L6pe TR |/ 1 T ,




'm

me.gmﬂ.m ,

s:_,mm

) \ Yooy Voo \ ooy [ v 3 ) \ Voo Voo “ N { w toy » { v { Yy \ ) < R ) ! \ z I Yo \ s ,
- D ; -
ajnpayos >~_>=o< pajielaq i runssmmmao
26vnvoz siequn
SI SV dIHS - 139ang LN3HdNO R Ce———_ P
FINA3IHOS STVIHIALYIN 199 ddO OD.LINT 1eg ssoiiod pmmmmmmmmm—— | 011150 iUl toolos
410 L 1eeys SISV:dHOD 1vg A3 el 71 2610010 FTLITRELY (Y
R R R ' m ] 1 A [oress'ee 00°025 lodviNg2|  .0003a10|09 sueg Buddjys wnupwniy py ejeouqedubiseg|:
. . ! . 00°9/6'y 00°001 00AONOE|  .00LD06L|ve glel9 Bujaessy sewolsng dojane( 3 elen(eald|:
O TSR B : o || JosaLs'eL 00°0v2 001008}|  .00AVINLO}{96 "bey Jewoisny 1eey O} Jeislely ozusldeieyD|
R o . \ e uoputjeq 1vefoid
ter e torer ' v " ) S ) e o e . . PR T T PO e . ,a,,,, as a1 ﬁwmxomkmwmwmvmgl
v _ , ; , 00'8v2'3L [ooro0p's ] Noowomo_ No>023_om I 1oN000 O AU Ef.ue.gmo:
A . . - ) - N } o ; ,Ew:a_;w.ozuoi
Ca beooa Coa Co : || {so'ves'erz  loooso'y | 20AONE} | moz:..ﬁ_mv ! 553:8 peljued uy byd Buiddiys muma_
IR CRE ' o o ' AN ; T L msmmxomumm_m_.eﬁzm
.. ._ I ._ ...x_. [ . ~.._ [ ' m . ' i iy s At
C o , . L. 95'008 00y 2010010 2010010[1 (1SS) uodsue | einoeg efes Joj isenbey
SRR T B e i+ |1'|osose's 0008 L0L00LE L0DNV80|8Y selimloY ueld JusweBeuepy sjeneiepy ele|dwod
N I deoo o . L, 02'146'S 00°021 109NY20 LONNI2L{2e YoM AllliqeIUN0DDY B |01jU0D |elIBjeN
D _ : Coee _ : : T T T _ T BuiBesoeday Jof Sueld S¥S
T I do e ] 09°502°S1 Joorosz ] 101001e]  1oL00se|y _ uny AiQ eojjoeig)-
L o o RN N, - e . msc_m._._.
N BN B kRO R © {1 |ovove'e 0009 L0LOOYE Lod3sze|9t "SWNIp ||E - $8inPBocld MeN oAoiddy
R D L i . . . Jog'soz'1t 00°002 1043592 109nv62|91 SUINIP (& - SUSWILLIOD 8A0SeY 3 MBAeH] .
L Lo e e | I |ogreog'st 00°02¢ 10DNY82Z L0Inreolze swniq Jje - seinpesoid dojeneq) @
: . \ ) ~ -~ ] . $04NPB0Id: [d .
R B N - il oeraze's 00°091 1010041 todasoz{9l SIBURIN0D m:_&_cm MON Wd 3 100dsuj]
e N I - . . | |oveet'os 00°081 L0d3s6L|  .10HdV20[96 «£v SWnIg We-L0Qq ‘1eb s8 Aix)S eseyaind|
PR S o _ , _ | Joveeest 00°081 todaset| .loudveo|es «£2 SWnIQ W9-10Q ‘1eb g o eseyaing
ce - s : Jov'eeL'glL 00°081 todaset| .loHdveo|96 +85 SWNIQ WY-L0QA '1eb 0L} oAl 8seyoind}:
N B AR o , . . .|| torreer‘oy 0008} 104386} «L0HdV20|96 .mEeQ W9-LOQ 'leb o | ouo-Aluem) eseyoind|.
L ' s L " N . V % - .,“ f,. G o oo ucmEQhSDO~& ‘
R _ b | Jovessiee 00025 +0d3SZH|  10AVIN6Z[09 sueg ms%zm WnUWNY ojeolige fubiseq).
N | A _ 11 |oz'esis 00°0vL LOAVAIVE|  .LOHdY9L|ve el191u0 Bulapasy sewoisnDd dojereq 3 ejenjeas
, oo Co . : Pl 09°'185'€l 00092 L0Hdvel|  .00L0061{96 ‘bay Jowoisn) jesy 0} epelel ezueereyd| M
C e | . ! uonjuijeq yoalold
.._._ ' A ,< ...~ ___. o o ._ ~” ' . , _~ , + uu-«,
S R T e T L R B - [EHSIE (BUlON
o L . . N _ 0b'2028'y 00°08 86AVWIZ|  8BAVWIZ|L Janjeoey o} djys pue ¥oni |, peo]
. . _ , op’L02'y 00°08 86NV22 86NVIree| Jaaleoey o1 diyg pue ¥oni L peot
T a1 _ i . ! , lm B ) . . ] o o . . ] EmEn_;w.usvo_m,
C o e : _ | AVl [8vser'ss 00°20¢'L 86AVINOZ .8¢<s_6 9| sc_s:oo Pel)ie U) d BUiddis 698/
IR S L R H , o _ .. Awlsyssy'sL 00°20¥'t 86NVrie|  .L6AONSZ|9t Jeulgiuod pajjiiied v byd Buiddiys eoe|gj
e C D iy m:_amxom%m CIELITR
' [, i _
BOAJ | 80K T Z0Ad | 90A | SOAI [ POAd [ €OA | 20AT | VS NS N KITE Apuenp usyud .s_a_zmno

Aoy



Ljozieeys

B N N N L VY EER _ vl - A Josvse's [o0091 | 008345t  oonvrei|or | e1npasoid dojersq”
e . I R _ R N o J o T ’ $811PsOS4
N O B K R K _ © ] |oggsi'z [oo0 I 008345t oonvretjor | Joureluog Buiddns Wd % oodsul]
T cr . o ' : G N T T usleinoosd
N N N _ "I 'lozesi's [eo001 | ooNviet]  .6603Q10[v2 _a_hszo Bujnpoey 18wolsn dojeaed g ejenjea3|
cao | R T T ) ; uojijuleq 10901
“,___ . __ _,“ fo ;..“,:_“ [ECII 1 .“___ v _.. f Voo , _m__m,mfcoua:_;ww;hona
02'€5L'S fooott | 20HdVP0|  204dvrO|t | 18A1808Y 0} diys pue yonsL peot|
— D Juewdiys Yonpold
00°280°01 jooosl | 20HdYED]  20HdvZ0(2 | Teue|uod payjiues uj 6yd Buiddiys eoeld |
) “Buibeyoeday epely
08'086'¢ 0008 20HVNOZ]  2083d12|9t Se|IJAlIOY uBld juswabeue| seueje ejeidwon
‘195°002 00y 208340g|  2083d02|} (1ss) podsuei) endes ejes o) isenbey |
Joz'146's 0002} 2083-402] 100364 |2E SHOM ANIIGEIUN0DDY @ (01UOD [BUBIBIN|,
! A N " bujbeyaedel Joj sueld §3S
Jov'rog'e joooz | zouviNze|  20HYWZE|L [ uny A1q eojjoBid|-
i ) Bujures|
|oz0z9't 0008 lOAON9Z|  LOAONEL|8 81npeoold MeN erolddy
JoLoLl's 00'0L1 FOAONZ} 0LOO0E|8 SJUBWIWOY eAjoseY g mejaeH |
JosvsL's 00°091 1010068]  F0LOOZ0|9t einpeoold dojereq)
- GO spINpadold
Josssi's 00°09 20HVINLZ 2083482|91 Jeutejuog bujddiys Wd g 1wedsul
fovory's 00'09 20dvNEL|  .10d3S8L[96 seupeiuog Buiddiys jo uojieaeg UEIGO].
.,. . K : N N N L L A AT P li\_\ war ¥ &CGEQLQUO&&
0v'96€'6 T 10L00L0]  .l0DNv9ojze  |eueind ms%%m 1swolsng dojeasq 3 sg_gm_
A oo uojuljeq-osfoid
Ajquiassy ind | [BlI9jeIN HMd
Joozse'el [ooozz | 109nvso|  1oonveoly i 18A1908Y 0} diuS pue 3oniL peot)
i T T ” T T ueswdiys 1onposd
Joe212'06 [oover't | 109NVI0]  10AVINZZ|22 | Joufejuod payjiued uy byd bujddiys eogd]
: iE bujbeyoedsy jeielen
{sg002 00y 10NNr6L LONNr6L| 1 {158) Modsuel | einaeg ejes Joj isenboy
| R 00'82 LOAVINZO|  LOHVINZZ[Pe sefilAOY ue|d luswabeuel s|eueiel ele|dwo) |
|vreeso's 00’72 LOHVIN9Z LONVros|2e 31op AlIIqeIunoodY g [011U0D [BUBlE
Sujbeyordey 10} susld S3S
0v'108'E |oo0z | LOAVIWNIZ|  LOAVINIZ|} i uny Aig eapoeld|
B ' ’ V " BujupeIL
02'029'1 0008 LOAVINLL 10AVINZO|8 2Inpadold MeN eaciddy
JozoLi's 0004t FOAVINEO[  loHdvEz(s SIUBLILIOY BAJOSOY B MBJABH [
fosyse's 00°091 L0HJVEL|  LOHVNSZ[9L e1npadold dojeaeq
. , “TseInpeaold -
"|essss’s jeoast | 10ddV6L]  todvngz[or | siaujejuod Buiddius Wd 2 19edsul}-
b AT a N ) IS I ) juatiaingosd
gqﬂoﬁﬂl@ﬁ I w.EE _YOXT | €0AS 150D Ajtuend ysjurs _ uels inqg uojjdpaseq
VA VA WAV VA VAN VA VW B D Y R Y b L



, I R R ' o R R U " N S U I G A A I S BRSSPI LU T S S S S R L BN Co

“ e “o . AA . YR 0t'108'S [o002 | 8603012  e603aiz]t | uny Aig eajorid|-§
PR R DT A _. AN . ) j . N - N ,mEEﬁ._.
, ” Jozoze't 0008 86030.]  8603a.0[8 N9-L0Q 66 ©inpedoid meN eroiddy|
AR R A Lo 1o TH oo fozoLt’s 00°011 86030€0[  86AONEL[8 WY-10Q S5 SIUBWIWIOD BA0SEY B MejAeY |
T TR A D - Jos'pss'L 00091 86AON8L|  8610022|9t wnig W9-100 186 65 _einpadald dojereg
A RERE m d ] I . , " " ? $63RpEs0Ig
R R N K E AR loz-ese'y {0008 | 86AONBH] 8.68«_2 | sc_scoo Buiddius MeN Wd 8 106dsu
o ) o Co i B ) . ;- juawamzold
N R RN EE 09'9L0'€} fooosz | 8610012 .mmmmwo:vm [ euoio mcs_gomsso_m:o dojonog % erenieng) |
. D N N} o . ¥ . . . .. . :o:.c__aos&oi
I B A o s ] B : o .a:o_mﬁuoauoiso.m:o
P S N NN or'v08's _8 sob | mmzaz; 66NNRLL[ L | Jonje30H O} dliS PUE YoniL pecT|
[IRUIR AT L R wo a0 BT .- [N BT Y von / : ,v . . > o - R ,,.{,, \ : , - _:ma:&:m.“ozvoh
T N NN I I PPN N N % C .3 v200F _8.3_ | 82:8; 66NNroL[1 | JU[EIU0D 8___:8 uy Bd Buddjys wom_&
A A AR C e L L : T ] B T - 7 buibeyaedey JelieieW’
_ e . - , ” |s0°8ee 008 66NNP80|  66AVINOZ|01 SejANoY ueld juewebeuel sjeusie ejejdwon|
SENETR IR IUNLERNS I IRDARLER N B IR N I B * 1 |esooz 00'y 66AVINVO|  66AVINKO|L (188) Hodsues) e1noeg ojes Jof isenbey s
- PN A I : o : Ve Vel 00'v2 66AVNGl| 66udvezzl v__esz__asgooo:_eEoo [eyelely
Coe o ‘ v A A L N I N R R T , iR . Buibeyoedey 10} sueld §85
T P AR N o ; [ ov1o8'e 00°0L mmz:@_ mmzaér I ung Aig eofioeid]
. e Lo o ' ; R T : T R T
N R R “ R © ] ozroza't 0008 “66NNPSL|  66NNr20|8 W9-LOQ 186 68 ©INPacDid MeN Broiddy ;
A o P . 11 | lozort'e 00°0LL 66NNrLO|  66AVINSL[8 IN9-LOQ [eB 68 SIUBILIGY BAJOSeY g MojAeY |
AR PR BRI B ISR I B IR A I 1 Joyss's 0009} GBAVALL]  66HdYOZ[9) Wo-10a _mm g einpeooud dojeneq
I ; . L, - seinpedoid
o Loy T o ' _ 00°€.9'2 {0005 _ mm><§mo_ mmmmém_m I JouleiioD ms&___wE Wd % oedsu|[*
) . o ) : N i usiiindoid
e . wn . “ / 9€268'c looas | 66HdV6} | .8m<s_8_§ _m_a_zo ms%oom 1ewoisng %_?waasg_gm_
Core R T I o , oo o ; o \ ’ o uopiuljeq wefoid
. . o o g, N... , N , oneisdel

R o L . : A ‘ L St |BUeje OISUOISIMIO )

. 189€s9's {oogor | 00HVWzz|  00HvWze|t | JeAoeY 03 diys pue Yoni) peol|:
. ; e EmEaEm janpoid

- i Ll PR T e P

N R % T THosiet's [ooore ] 00UV 1 2] Smﬁz&_. [ JoUEIUCS Polified uf Byd Buiddiys Sm_m_

A . ; ) ' e msmwxuaamm _azo_ms_

E X K BEK o W 1T Tlorese 0091 00HYWZ0|  o083de2[8 SOINIOY UEld JustiebeuRy Sieloleyy eleiduoD)]

95002 00y 0083480 0083480 (LSS) uodsuel ), 81noeg ejeg 1o} jsenbey

' ' yevel'l 0092 0083dee 00934202l NI0p AlljIqeIUNODDY B 040D [BlIBlEIN
, ucamxoaamm 10} SUB|d'SBS

. et e oy ey

~

f . . '

. T oviose  [ooo. | OOHVWSI|  oouvwei[s ] ung Aig 8_3@&_
e G . . . T . ] b L ' m:_sm:.

Lo L @ L 7 I | oz0oze't 00°08 ooavArE[  oodvwio[s e1npaooig MoN orolddy
IR EEERE R IR LR R - fozon's 00011 0083462| 00833918 SIUBILICY BA0SBY § MINGY
I

"60Ad | 80X [ Z0AT | 90Kd | S0Ad [ $OAT | €0Ad | C0A3 [ TOA 8644 1800 . | Aipuend "ysjulg Mels | Jna uofjdj10s0q

PR e T - et e Au._.s%._m..imnso%_.m . Aueg Apegy 6o | . | Aoy

— " P Y




Ljopieoys

. Ce _ . A m AA ] A| Joviose 000/ €0HYNO0Z|  eouvinoz|i _ uny Aig eopoerd|
. | , i Bujijesy
ce Cee Ce _ _ . | Jozoeey 00°0€ £0HYINGL|  €ouvNgo|e wnig W9-L0Q (8B §8 o1npoooid maN esosddy|.
A A P N R 2 A B I I B .} foseza's 0002t e0HVNSO[  eog3doz|e W9-10a 126 g8 sjuewwog enjosey  Mejael |
I P AR EE! EERTY I T co < ] JogvsL'L 00°091 £083461 EONVIeZ| 91 wnd W9-103 [eb 68 enpedold dojered|’
B P NPT DU APRORNT S RPN I A IO 1 0 1 P — T —Soinpeaoid
SPURE I A RSN SOV Al IO I T AN B N O IO I (CL::L130 [o0°09 _ coga461]  convrezfor | s10upIuod Buiddiys Wd ¥ 100dsul]
e Ve e . IE . ) ’ R T T T ueeInaesd
N R T TN T T "] jveeso’s |00°vEL _ €ONvre2|  ,2003avo|ve _mco_:o m:_>_8om552m=o dojensq % elenie3]
N O 1 PSR Y | IR I NN N o T T T uojijuijeq joe(oid
RERE rry—
e e e e e P ‘ ‘ T
| aEE . ‘ v W .| |ovvos's Joo'sor | 66AONEO|  66AONEO] L | Jenjedey 0} diys pue joniL, peo|,
Ll S N ST e I 0 L Y W B S T - } - ‘ WBUGS PBnpold
I P P Y T | N N N -« ozosa'st [oorozz | 66A0ON2Z0|  6610042|2 [ s1eupeiucg Buiddiys 10Q § ui s1eujeluoD S peot
B P SR TR I | R I I e PR i T B ’ " Bujbexoeday jepeje
. . 1T g S . 80'86€ 00'8 6610061]  6610090|8 selliAloy ueld JuswaBeue}y sieaiep ejeldwon].
f daala ] ¢ R ool . i + o » oo oal oy
X ner . : N SR Bt I B S ' veree9 00°v1 66L00S0|  66d3sSt|at 3o AlII9EIUN0dY B 1)U [eBle | .
] s e T Y Y AT It 1 PO IR - : - o1 -Jeg'008 00't 66d43SEL 66d3asetl |1 Cwmv Modsuer ), 81nosg ojes Joj jsenbey}
M A R R N N R [ R ST L . T UL ) Suibexoudey Joj suBld SXS -
T T S S R ST AT [ [ov 1os'E 0002 6610092|  66L0092|1 _ uny &g eojoesd|
. TN R IR B BRI - e PR " \ T T A B T
o R R R T N 02'029'} 00°0e 66100S2|  661002}|8 W9-10Q § _8inpedoid me eroiddy
\ NI AN | R 0L'0LL'9 00°04} 66L0041|{  66d3S82|8 W9-LOQ §G SIusWWo) 8AoseY 3 mejaey
- I R | I I {oz-0e9'1 00°0E 66d3S0E|  66d3ASYL|LL "Biid 2V NN 8inpadoid meN eaciddy
I TR | T {ve'eer's 00'82} 66d3ss2]  66DNVOE|9l wniQ N9-L0Q ‘|86 66 eanpadoid dojeneq):
] Lo S 0L°0L1'9 00°0LL 66d3SEL|  669NV0E|8 'Byd ZVLNN Sjuswuio) 8AjoseY @ melaey
. O I 1| f 1v8'eer'9 00'821 669NV92|  669NV20(91 ?_%Ew 2vINN 100 [eB e einpaoold dojareq|
I8 IO R | TS . T T SBINPa30Ig
IR 08'81"¢ 00°09 66d43S22|  66DNV0E|9L sisufejuod Bujddiys Wd g 1edsu.
g BTN | 0,'€58 000t 669Nv92| .669nve0[ot 18u|ejuo) ?_%_e_w gVINN [eb 6g euQ eseyoind
. - | B R g R K L uswamaold
I ) Jes'ses’e Joo'g9 661Nr62|  .66NNrLejve | eueild Bunessy sewolsnd dojeaeq % olenjeas|
! g ol ) S \ uojiulieq 1oefoid
‘.._ (% H_ _w 331K 5 9 51e0o '«
o | t-3MVY - LSVHD
SRR K| op'b0S'S joo'sor | B6NVIZ0|  66NVIr20[4 i 10A1898Y O} d)yS pue YoniL peoty.
: R B s ' wawdiys.Jonpold
, 1o ) Jovoos'oe fooropy | 66NVr90|  8603az2|vy _ sseureiuo Buiddiys W9-10 ‘(e6 59 BuIN peot|
: 4. Al s — T fujbeyoedey [guojew
, R I loz'ses 0002 8603a9L]  8603G£0|8 sejllaNoy ueld luswabeueyy siereje ajejdwod|.
w e e M e 495 002 00'¥ 86AON9L 86AONSL|L (LSS) Hodsuel ), e:noeg ejes loj isenbay
IR D N A {vvesi'e 00°bv 8603a20]  86AONLL|zL YopA AlliiqeIUN02DY 8 [01)U0D [BHBIEN
5 I SRS BN | § N , : Gujbeyoedey fo) sue|d S3S
[HOAS ] €0 | 20Ad ] 1500 Aijjuend ySsjuld ueis _ ing uopdusseq
R Y Y T IV A Y R WY AW Y AL VR VAR AR SR VARV LA AN ol AT SRS CUVIRER VA - SRS Ll RN G S i SR




euelug buinedsy lewolsny dojeaeq B elenjeA]

uojjuyaq 10afoid
mco__aaa.&m
Jeele 3-INY

'] Josonr'y loo'ss ! 86d3S60|  86d3S60|1 | 19N698H 0} dIuS pUB YonIL umo.__
- ‘ T - ; weldiys 'janpold
1 Jovsig'se fooses | 8643580  86DNVSZ|S ] 18UJEIU0D poY1ed u| Byd Buiddyys soe|d|
- N : N N . Buibeyoeday jeiejep
e o 4
~T'|ozs66 00°02 869NVHe|  869DNVLL[8 seflmIoy ueld jusweBeuey sjepelel elejdwod|
.| |eso02 00y 86NMLT genrie| 1 (158) Hodsues| ejes Joj Isenbey |
v'681'2 00'%p 869NY0} ge1nriz|et 310 A1l|qRIUN0D0Y 3 [01UCD |epelely |
. g o , o _ bujbeyoedey Jo} sueld 98BS
0v'108'S [oo0L _ geonvel|  s69nveL[L | uny Aiq eajjoeid]
o T B ) - G bues)
.| Joz0z9't 00°0€ 86dNVeL|  869NVS0[8 “wnig s_o._.oo .mm 55 eINpoosid MN eAoiddy]
: 0L°011'9 00°011 86DNVY0 861Nrez|8 W9-LOQ 86 55 sjuswiwoy anjosey 3 mejre|.
| Jos'pse's 00°09} 8eINrie]  8eNNrve|ol wnig W9-104 [e6 g5 _einpeaoid dojeneg)’
N I e R L , L , s L , sainpesold
B P IR N R o Jog'sgi's loo09 | 86Nr12| Sz:_.vw_m_ | emc_scoo mc_&zmoﬁmfoams_
U - s S T o T ] - T ueuienooid
R T S e 'lov'ase’ol looooz | geNnree| mmm<s_£$ _m:e__o mc_zsmm Jewolsn dojeneq g elenjeng],
. T [ A C SE R B X T T voptjeq elold
o f oy 1 oo [ I pijeledsd
o S B : - N e e . : ., [P MINY
e . I e _ . |.[ Joo'sov'sys 00'0 60NVI0E 6ONVOE] L “qe] oUuobty 1€ 51500 BuISSe00Id]
A L P D o © [ osgsLy 0008 60NVF6Z|  6ONVIr6a| J8/806Y 0} dJyS PUE YoniL pEOT
C N Ced , T T P . " WUSWd[yg 150poid
N N " . 020513} 00022 | 60NVrez|  60Nvrsz|e | Elio1eN 10 Aioiuont] spienBojeg] £
B I A ] T T N . Bujpeioedsy epaje

o__com& ol Eo:a 5 N

A i o ‘ ' i RIS S TR .
o N IR ' « |1 {og'086'e SONVIYL 8003asz|z!t 10y ue|d Juswabeuel Seyelel eleidwon
v C o . . || Jos o0z 00t 80030L1 8003QLL|1 (LSS) Hodsuel) einosg ejeg 10§ jsenbey
S R e : o ' © ] ozgie's 00°021 80030¥2 80L0008{2¢ Wopm AligeIuNoddY B J0AU0D jepelel
o - . _ . | . S B S bu|Beyordey Jo} suejd $2S
R L i A i 00°£68'9 loo'og} | 80.L0062| 80:<B_$ _m:meo ?_zswmassgo dojeneq B elenieA3| M

co.%__oo Jeeloid
mcozsgem

AT Co ” ' o - o o e _a_s.gm%_cmog?
C S C . o _ _ A 8.«8.@ loosti _ £0HdV80| oom%mo__ | s>_8°m 0} diyg pus yons) peoT|
R PR e . , , Nt L ) N o T WeWdNs JoRpoid
R R R+ IR oo 2 msw [oo'ots | godvwsa| mom<s_m«__ | JoURII00 oljieo U Byd Buddiys mom_n__
C C C - ~ _ B : o R . Bujperoedey [ebIep
PR T + + roey t vt t 2 (
o N o < | Jovoes't 00°0¥ £0HYINYE £083452/91 SefiNIdY ueld Juswebeuely sieele ejejdwo)|:
oo _ o 4_ P _ . yv'681'2 00"t £093:4v2 CONVIrez ol YoM Alligeiunodoy @ joauoD jepsie
o . L e - A Y T , BujGeyoedoy 10} sueld S%S .
S [ Z0Ad [ 9074 | SOAd ‘ot T 8& 2043 T $0Ad T 0051 [ 96K 1800 AjiuEno Tysud . | Meis _ang _ uopdpaseq
- v e . S . »vsoag,m poiobpng s .Apey. 1 %am.\ uzo: C z.'>=o< S a




L}o91edYyg

Tt e ] Jogeso'se 00°0v2 €ONNrez|  eoudvoefee | einpesold dojeregy,

X — - — - ©seImnpedosd
_ C - | [osare’ras 00°002 L0NNret|  .£0d3S22|19L sseufejuog Buiddiys 1-0q 12 eseydind],
. | |ogsel'y 00°08 £0L0020|  £043S80)94 Jsuejuog Buiddiyg meN Wd @ 10edsu|’
ﬂ _ 08'9vE'192 00°002 £0d3s8l| .200nvez{9ie seujejuog Buddiys 1-0 52 eseydind
' o ) o o ’ . I “ T jueueinsold
- _ 0v'908'21 Jooovz 20d3S50{  .2ONNret|ey | euewm Suinedey Jeuoisng dojerod % sleniens|
I J . T ’ . uopuljed 1ae{oid §
S - o N I R I AR R S T sucligigdeld:
A D B I R ' IR I n ) ?._ mSmco_ao _a:aEE-o:uo__m»oﬁ_::mo
09'G1L'y joo08 | 00HdY22|  00Hdv.Z|l _ 10898y 0} djyg pue soniy peot|
X - i 4 7 juswdiys onpoid

| B R R D INIEEEEEE Nw 1 o6 L8yt [00°09€ | 00HdV92|  00HdVBL|v [ ssscoouo:_zmo:_ai?_%_%Sm_n_r

4 —— - g ar BujBesorded 1uioleN

ol P atiid

08'086'¢ 0008 00HdVZL|  00HVIZZ|SI SeNIAIOY us|d Juswabeusy sjepelel lejduiod
95°002 00’V 00HVNYL COHVPL]L (1SS) Hodsuel | ainodeg efeg Joj isenboy
09'196'Z 00091 00HVWIZ| 0083429} oM Aliigeiunoooy g josuog jeysle|
. S . e g e g . A o N . \ ’ A 7 bujbeyoedoy 10) SUld SBS .
R R R EE MM Tl ) Joros'e [o002 00ddV2L|  00HdYai|t _ uny A1q edjoesd)

NI Co S o ’ o Bujuent -

st

U T e T AT T L Jezoze'y 00'0g 00ddVil|  OOHYWEZ(8 2InNpadold MeN enoiddy
T T ] IR TIN I INEERURTEN 1) 1 IR Rt KL | Jogeze'e 00°021 00HVYINSZ 00HVINGLI8 SjUBWIWOY OA|0SBY 9 MBIABY |
R B USSR [ ISR B Y IR I O O T | fesrsee 00°091 00HVWPL|  ooa3adot|ot enpedold dojereq
. Ve e _ o A : e T : T 88Inpeaold
e . o ] Lo ST | Joessie |oo09 | oodviupk|  oogadoifor | Jeujeiuod Buiddiys Wd ¢ wedsu}
o ’ N : , eeINs0ld
PN AN A N N B S ] ogrooz'y {0008 | 0083451| .0ONVF6L[9t | emeind Buieasy sewioisng dojonsg % eleniend]

e . I . , R T ) - ’ © 7T uoniujjeq wefoid

A P ! EES o [ PSSt I EUY I T A O I O Y I OO . (st sv) | uoido - [el1alel sjeld Hjooy
R R R Y .Mt 1o ' IER © 1 |oorzie's [00°001 | E0AVWZ0]  E0AVINZO|L _ m:com&e diys pue xoniL peo]

. . RN b Vo ’ o T awdiys 1onpoiy
e H%H IINREEE CETT T fpvzete ooyt | E0AVINSO|  EDAVIN9O]L | ddO 18 seujejuo peyues uj Byd Suiddyys eoeld}

N 11 I Y I HERE NN ‘ " ’ ,msmmxomamm _m__sas_;
R R R R R D EE R B L 00°08 €0HdVOE|  €0HdVOL[2L SolIAY Ueld .%E%Sm_z siepele smasoo
R vaa AT J.0. oo JO2TLLE'S 0002t £0HdV60 SO0HVYW90|02 oM Al{IGBIUN0DdY B [04JUCD) BUSIEIN
o v o : ) ' e ’ , N m:—mxmxomamm._ewcgmwww
0v'108'S {000z { SOAVNLO]  €0AVILO|1 | uny L1g eandeld}
F i : il : i Buuje]

Lol

S PRI T TITTT [ fozoes’s o0'0¢ €0HdVOE|  EoHdVZL[8 einpesold MeN eroiddy
RN M o R 1] oseee’e 00°02} £0HdV9L|  €0HdVEO[8 SIUBWWOD BA[OSOH § MOIAH |
i ol o o L ¥ et 3 . . v '

Lo R © o o IS 08'9SL'2 00°03t £0HdV20|  €0HVISO[SL einpedold dojeneq
F R ! (Y Y 1 I R R $0INpe30Ig
T S , o T THETT . []esseie {0009 | goddvao|  eodvinsofor | s1eujeuod Buddius Wd % adsulf,
| N 2 AREE ) " jdswainaold
pOAS T €0AS T 2049 T hOREGL: au)u 1] GEAS 1802 — Ainuend ysiuld usig — ing uopduaseg

5 Powbpng | . Awex | Apea. L 6wo | . Amwv :

3%
Q1e6png
i~ T e N Y -~ N N ey -\ll Py .~ N - U N " . ot L .
’ S e e T o T e N e e e e ) - - e b e wm e e e e
o -




ol .-‘rm -

s _ T : IR 08'€56'0L} 00091'2 80d3S6L{  £0.0082[68L't (ov nayi 2) - 18nje00Y 0} d)ys pue Yoniy peor
o _ , 00°554'L 00'S¥1 goLooge]  €0100%z2|2 uewdjys is| - leaeoeYy 0} d)YS pue YoniL peo’]
- S R - _ \ - o : .- juewdiys jonpoid'.
e I D 88'896'06 00'ee2’s 80DNV90]  e0L0083|bEY (082 -8) 5,1-0Q Ul Sleujejuocd Bujulewss eoeld |-
AR S R S © o loguee'se 00'60S £010048]  €0L0080|p {£-1) - 5,400 v| Hxd Buiddyys eoed
- ~ 1. ) o : B - R " . ] ~Buibesordey [eHojep
v , _ o : C _ _ ‘95002 00y £0d3S01 £0d3S0L|1 (Lss) Hodsue. ) 8inoeg ejes Joj jsenbey |’
ce ] . ‘ . , 02'1L6'S 00'02} £0LD0L0|  €0d3sol (sl sepAoY ueld uewebeuely sjeleiel elejdwo),
AR I R e : _ : 00'256'6 00'002 £0d3S60 gonrse|ee o AlliigeIuN0d0Y X [0JjU0D JepBlel |-
C . . L _ i , , , A \ Bujfieyoedet] 10j SUE| %S
N iR _ 08209’ [oo'op) €0L000]  €010090|2 | uny Aiq eojjoesd|
Ca : Co : , _ o . R , R o . buues),
A . . N | |oz0z9't 00°0E gopnveo|  eonnriizt einpeoold meN eoiddy] .

o o N < | log'eeg's 00021 £0Nr9} £0NNr9z|2s SJUBWWOY BAJOSeY B MelneH |-

ORI | COAT T 20AT T 104 00Ad ] m.m>,.._ 86 1509 Apueny ysjuly wels | ang . uondposeq | .

. : - nolobpng | poieBpna Aueg Aleg ‘BHO : Aanoy o




U] ‘'SWeISAS RIeARWIId &

SNOILJO 40 NOSIHVdINOD AHVINNNS

69nvoz g uny
sy 0% 818
FINATHOS STYIHILYIN 189 ddO OOLINT e ventons oy | o1t wstnt oofones

10g Ae3 [ ERESRIRTRERTA [ | 670140 unis pooford

} o § yooyg LW0O

v T e : 26°612'108'L SOHVINLS 4610010 6€9't

.‘: v . w.:.. . k 0 - : } M ( o
N L ££°982'052°01 £043SY0 2610010 s91'e

S0 I I8 AN IGXTs IR eR 1Ot
g tp ot il €59V 2819 £0d43S520 1610010 €91'2

T ; - - — ! — 6V°686'519'8 SONNC8t 2610010 | 818'2
18'990°219'9 9043St1 26NONS2Z | si2'e
i N ¥ 5 A T
. . , agH9 ' FASya:
ot ‘ & Z 9 1500 ysjulg ueis ing uopdposeq al
e wE/ [_¥C |_E0Ad | <0A3 | —Eﬂ, [._g0. I mﬂ& | ww — . powSpnR_ .. . Aupea_ . | . Aus3 fug | . e Ranovw AAnay
T T N N N N N T A i s i T U




; Co o S _ A R ﬁ C b

“ouf ‘SUeISAS RISARWIS O
ainpayos AyAnoy pajielaq

£69nvoz ejequr

FINA3HOS 3SYI ISVE Auanay 1eono Jpmmemamnl | 1519010 o wie
FING3IHOS STVIHALYW 1S9 ddO - OOLINT 12g ssaibord Apmum—_y | 5043514 yspud yoefo.
Jrg Aue3 SorErRRrRTaEa / | 2610080 uws yo0fo.

£J0 L 1eois 3sva'diod

00'v85'V2 (e2-1) Bujpusig ao suopeledo a__am.._ a0z} aovos

S0AONSZ

L0HVINOZ

‘A |26'L9v'958')

S _. _”_ . o ] .joe6l8've 00°66% €07nree 1083440 (1SS) Hodsuet | einoeg ejeg 10§ jsenbey
B H . J02'605'26 00°026' LOYVINGL 00d3sse | 96 ele1edQ o} [eaouddy Ujelao ¢ vH elelduwod| v811aovos
[ I O [ "fooooz"11 00°0v2 0053as! 00L00EZ | 2¢ sue|d Jwejdw) B seInpeooid Ajunoes dojeaeq 81 100vod
SRR L L -~ 1{+}00°002'S} 00°02€ 000308} 00L00€2 ce ueld Bujdwes - sjuswesnbey oW Aluep) S11IA0VIE
R N | Josooe's 00°051 001006} 00NOr8Z | +9 Juswdinba Ajipop ¢ sluewalnbey Alinosg euleq Z11Q0VOE
PR P . [oooos'0e 00'082'} 1083461 000306} | 2¢ uny A1g eopoeld £1100v08
. _“ . ” ” : . < e ™ TR o 3 30 uc.—
v e bl s }o0'009'2 00°0S 0093dast 00AONOZ | 91 81npasold meN eAosddy L LLaovos
SRR Y M o000z 00091 OOAONSI 00d3ssz | ee SIUBWWIOD BA0SEY § MelAeH 60100VOE
N _ Joooo¥'er 00°082 0043S12 0ONNr8z | 8v einpeaoid dojensg 2010008
[ 1 o 1 AP Y

“[00008'95 00°024' 0ONNIL2 00AVWIE | 9l HVS jo jerciddy g meinel jeuid|  V90LQOVOE
Torpseaoe  [o0069°2 OOAVWOE 8603020 | 008 3s0/vs %_28 90100V

T S A Jooooo‘'zoz  |ooop OOHVYINOE 661000 | 96 SIBUIEIL0D Y- Poo |6 o: SWinIQ 009 6SEUOING omoEo<om
R A R "'100°000'202 00'0Y 66.10090 66Hdvoz | 96 sweisAg uoddng eseyoind|  g€01a0VOd

s Y A 66.0090 664dv0z | 96 uswdinbz ssesold eseyoind|  VEOLAOVOS
A “looooo'zst [ooov 86NNr9} 86UYNPE | 8y 2INjonIlg Uo-BUlIad 9SEYdINg £0100y08

. - ,]00°000'vS 0008 OOAON9L ooLooez | 91 wewdinba meN jo dnuels % Bujise L, ‘uolioedsu) 20528
T o A 'loo000'vs2 0008 0010061t 00INrLe sy 159-ddO U wewdinba mep |lelsu)|  H1L0LAOVOE
A C “|oor000'vsz 0008 OOAVINGZ 6610020 | szt yein jo 'n e dnueis pue Bujise). ‘uolioniisucd| B LOLAOYDS
A '100°000'52 00'08 664UdV61 geHdvie | Loz (11 2 1 a11) sBumerq ssedoid ubiseq dojereq 410La0VO8
o . Ce Ca e Joo-o08's 00'094 86034L0 86AONEO | 91 siwied Buneredo 'vdaN HYS o} induj epiroid aioigovod

_ L ! o _Joooot'se 00099 86HdV02 86Hdv.0 | 8 sideauo jo sjeaosddy @ smelaeY 1eed UeIGO| 3 10+A0VOS
ca | C C L -400°002'2 00°09 86HdY02 .86NVIrZe | v (ole ‘300) pesnba se sjuswesiby usipm URIGO 1L0LAOYDE

Joor008's 00'021 864HVINES 86NVIrLc [43 peje|dep @ Jonpod) eleq uojezusdRIEYD YRG0 $01a0vOd
00°006 00°02 8683362 +B6NVILC g1 eAllejuesesdey eyis-ug Ajuep| €01aovosg
100002t} 00082 B6NVIae +B6NVIce 14 suojsses Bupesujbug enjep jonpuo) g210100v8

55 . uajarkiaL|ELse IOz uaC

Jov202'y 0008 86AYWIC 86AVWLC L 1eAe00Y 0} djys pue joniL peo’ QS50vvO8
ov'L02'Yy 0008 BENVIeC BE6NVIee leajpoey o} diyg pue xoniJ peol <mo<<om

teuejuoo pajjued u| bxd Buiddiys eoe|d
seujejuoa peyiues uj xd bujddjys eoe|d

b C s e " 8Y'S8p'SL 00°20¥'L
8y°G8b'sL 00°20%'1

BE6AVINOZ
BENVI1C

«B86HVINLE
«LBAONSZ

m—o<<om
<Po<<om

:o:a:omao

* Aijuend Sm_:,.m

pajobpng, ~ Ayea Aapoy




ZioZieays

‘Joorezo'e 0005 8603012 8603080 8 Jeujejuod Buiddiys (1) Wd 2 1wedsu) 00£0VO8
9£'/£8'E 00'zL 860300 8610092 | b2 epe)u) bujneoey Jewoisng dojeaeq 3 ejenjeas _mo<om
»
G Gt oo UISUODSIY. Jo :
ov'v0s's 00's01 8610022 8610022 1 ' JoA[e90Y 0} diys pue yonit peo’ $o<0m
! JUp -onpoid
0’00808 00'0vY 8610012 8610081 ¥ siaujejuod Buiddiys wWe-10Q '1eB 65 sulN peo vilovos
fl JEHO)Y d b
02666 00'02 8610020 86d43SV2 g SeIAlloY ueld Juewebeuepy sjepeiep sle[dwoD 60v08
y'681'2 00'vy 8643562 8643520 2l Rom Alliigeiunoody g (01juoD |BiBIRIY 80vV0d

02'029'}

00’y

0008

8643580

8610080

8643880

8643582

(18S) Hodsues} einoseg ejes 1o} umo:aom

W9-100 6§ 0:Npodoid meN eaorddy

4 5<0m

9y0v08

0y°'108°¢

86NNISL

0L'0LL'9 00'011 86d3Ste 86daSyt 8 W9-100 S SIuBIWOD BAoSeY '3 malAeY SbovOo8

0B'V¥SL'L 00091 864380} 86DNVEL ol wniq W9-10QA ‘1eb 65 einpedold dojeaeq ypovoaj|
np

02'c6S'y 00°08 8643501 86DNVEL ot leujejuog Buiddiys meN Nd % 10adsy £ovo8
09'920't 00°052 869NVt 86 1Nr20 Ve euali) Bujnesay sewojsny dojeasq @ ejenieA tovoa}

_ ? e oaloldy
: (Lo UinisnD,

‘fosost'y 00'68 861NCLO 867 IN'LO 1 10A1800Y 0} djYs pue doni) peoq LEVoVYo4
RN

Jov'szo'se 00°629 86NNroe 8ENNrol g Jsujejuod pajjiued u) Hyd Buddiys eseld LEVOVOR
5 |BUBIEN

02'566 00°02 86NNrot 86NNPE0 8 SeNIANOY uejd Juswebeusy sieusje elejdwiod 82vY0vo8

yb'e8l'e 00'vy 86NNr20 86AYINZLE 2L YoM AlIqeIUN0ddY g [04UOD |BlBIRIN Sevovosg

95'002 86AVINSL 86AVINBL c.w@ \odsues ), 8j8g 10} aggm

86NNrSt I ung Aig 8__%& 2gvovos

TERTERTERY

p—

— o Ceme | wme vt v —

02029't 86NNPHL 26NNILO winIQ W9-100q 126 G5 eInpeoold MaN eaoiddy 61vovog
0L 019 000LE 86AVISZ 86AVAPL | 8 | WnIQWN9-10Q [ GG SIUSWWIOD oA0SeH 3 MOIAGH 91vovod
08'vsL'L 00091 B6AVIEE geHdver | of wniq W9-1OQ [EB S5 enpadoid dojereq ivovos
08's81'¢ 0009 BEAVIEL 86HdVIL | ot slaueuog Buiddiyg 9 Wd ® 1edsu] oLvovog
oroLE 0L 00002 86HdVSH 86NVFZZ | s eUauY Bunacey Jewojsng dojanag B ojenBAl £0v0vog
i
eliojelAl: JV:
JJoroie'vzt  |o0'0ga'e YONVIE0 LOAVINGL | 096 (€2 1u1 g) - Jeataday o} diys pue ¥onig peoq|  ZzZ1aovoa
“lo0'sesZ 00'59t LOAVIYO I0AVWEOD | 2 Juewdjys IS} - Jentedsy o} s pue yoniy pec|  Sz1aovos
d.i|
1500 Anuend ysiuLg uels ng uopidpaseg . al
.. poyabipng Ezmgm, ... Auea Agsa | Buo Auaney Aoy




+ Joz029't 00°08 66100v0 66d3siz | 8 81npeo0Id MeN enoiddy 6L0vo8
. Jozott's 00°0L} 6643502 66d3s20 | s SJUBLUIOY BAJOSBY B MelAeY 9lovod
' jogysL's 00°09} 6643520 669DNV60 | 91 ainpadoyd dojeaeq £10v0g
= ERINPEIDIE
. ‘logrgsl'e 00°0 6643520 669NV60 | 91 1eufejuog buiddiys Wd @ 10edsuj 010vo8
LI ¢ Mm
- Joecesr's 00°00} 669NVS0 66NNMBE | v2 eueiu) bujaiedey Jewoisng dojereq @ efenieag 0y0v0g
P §

. 4 3 g uolt —w m&gﬁ L,u-,

JOV'705's 00'50} 66NNIYe geNnrye | | lonjeoey 0} djys pue joniy peo] 1ovod

10205894 00022 66NNree 6sNNrez | 2 sieufejuod bujddiys LOQ § U) Sieufeluod g peo rovogd
F ; R LR YT
' 180°86¢ 00'8 66NNr60 66AVWLE | 8 SBll|AIDY Ue|d Juswebeuely sjeleje eje|dwoD 30v08
{99969 00y} B66AVINGZ 66AVWNSO | 2L M10M AllligeIUNoodY B j01U0D |elisleN Z0vod

© 95002 B66AVINED GEAVINEO (Lss) ._o%cm; eInoeg ejes 10} Isanbey
.~ Joviog'e
e o3
. .|02'029't 0008 66NNILL 66NNFLO W9-L00d 6§ einpasoid meN enciddy 9:0v08
*loLotl'e 000k} 66NNPEO 66AVWNOZ | 8 IN9-LOQ 6§ SIUSWWOD 8A|0SBY 3 MOJAGY 540v08
.. |0g'029't 00°0¢ 66AVINGZ 66AVINGD | 1 "B¥d g¥ NN _8inpadoid meN eroiddy £40v08
| |vereer's 00’8zt 66AVIN6L eetdvee | 91 wnig N9-10Q ‘[eb g einpedoid dojereq ¥40v08
~JoL0LL'S 00011 66AVINSO 66Hdvee | 8 "B3d 2VINN_Siuewio) enjoseY g Mejrey 2d0vog
"jpeeer’9 00'82} 66HdVI2 66Hynse | o1 | ‘Bid Buiddius 2yiINN LOQ [26 e einpesold dojeneq 140v08
"~ Jos'ssie 0009 66AVIN6L 66Hdvee | o1 steujejuog Buiddiys (Nd 3 10edsu) vovog

10L°£58

0001

66Hdvle

66HVINST

Jautejuo) Buiddius zv NN ‘jeb sg suQ eseyoind

eue)u0 Buiaesey 1ewolsng dojeaeq @ elenieas

LAOVYO8

Z0A4T 50

T

80'86¢ 00'8 mmmm":o 66NVIPL o_. seljAoY Ueid Juswabeueyy sieusiel ejejduio| owmo<om
" lvevelt 00'v2 66NVIEL 86030LL 4 10M AlfljgeIUNCIdY B [01U0D jetelely 0.£0v08
© 195°002 00’y 860302¢ 8603022 I (1SS) Uodsuel| ainoeg ejes Joj 1senbey 06£0v0d
o ov'lo8's 00°0L 6683460 6663160 } uny g eafioeld 04€0v08
" 'loz-oze't 0008 6683480 66NVIr92 8 W9-10a (b 68 einpedoid MmeN eaciddy 0260V04
« {oLoLL'9 000} 66NVIrse 66NVIrcl 8 N9-LOQ (8D §8 SUBWIWOY BA[OSeY B MejAeY 09E0VO8
U oersa's G6NVILL 86033080 94 Ws-10a {eb gg einpeaoid dojereq ommo<om

800 . | Ajuend | usjuid ums | Jng uoydyiosaq
ot BE pejaipng pajofipng fuea ehm,u Bjio . . @2_04, y b&:w«u




£Jo pioayg

95°002 ooy S0HJV90 SOHJV90 ! {LSs) Hodsuely einosg ejes 1oj jsenbey yedovosg
g2'e6¢'l 00'82 6083412 SONVPLL ¥e SaliMdY ueld juswsabeueyy sieieiely els|duo)d 82dovo8
¥2'289'¢ 00'vL SONVIO0} $OAONSBO | 2€ 310 Allligeiunooay B j0juo) [epsiep 5240v08
: ; 101 stiuld SRS
jovrros’e 00°0/ $003002 $003d02 | | uny Aig sojoeid 22d0vo8
RU| u.—.,
02'029'1 0008 ° $003091 $003G90 8 81npadoid MeN eroiddy 81dovog
0L0LL'9 Qo'0L1 ¥003020 YOAONSL 8 SJUBLILIOD BAJOSOY 3 MajAsY 9idovog
08'vSL'L 00091 YOAONLL yoLOOlZ | 9t einpaooud dojersg gidovoa
NRON0S.
95'956°S o009t YOAONLE $010012 | 91 sieujejuo) buiddiys wd 2 1oedsu 0Ldovos
BUIBINODIA
0v'9B5'62 00025 v010002 H0NP20 | 09 sue) Buidd)ys wnujwn)y v ejespqedubiseq Lrdovog
00°9.6' 00001 $07Nr90 JOAVINGZ | te BpeID Buieosy Jewoisng dojeneq @ ejenjeal vordovon
08'8.5'2t 00'0b2 YOAVINGZ ,£003010 | 96 *bey Jawolsny 196\ 0} |elelely ezyejorieyD ovdovos
008
w. b, < ¥ ‘ i Moy W ““ ‘m;mh
“Jogsi'y 0006 00NVIra2 00NVP92 1 Jenjeoey o} diys pue 3oniL peo Bmmo,qom
; ! US-1onpold
' "106'28¥'61 00°098 00NVS2 O0ONVP2L 17 Jeujejuod payjied u) byd bujddyys soeld 1£34ovog
EUSBUGLLIOHBIBIN
Josos6's 0008 OONVI L 6603060 | St Sa)IIAIoY uBld Juawabeusy sjapolel ejsldwo) 8244ovod
09°'196'2 00091 6603080 66AONOL | 91 oM Allliqeiuncoay 1 [0oNUGD JBlelBN §2d4ovog

95002

0g” omw ]

oo’y

OO 08

6603090

ooz«%o_.

6603090

mmomo FN

{1SS) Modsuey ), 81ngeg ejes 1o} uwngm

0INpPa30Ig MON oaolddy

mmmmo<om

6 Emo<om

05'£29'9 00021 6603002 6603G.L0 8 SJUBWIWOD BA[OSBY B MBJABYH 9l4dovosg
'fos'ysL's 00091 6603090 66AONS0 | 9l e1npagold dojeaeq gl4Hovosg
) d
Jos'sst’e 00'09 6603030 66AONB0 | 91 isujejuod buiddiys Wd 3 1oadswy 014H0vod
09°002'y 0008 66AONYO .66100LL | ot eps) bunjessy Jewoisn) dojeas 3 oenjeal Op4HoVvo8

AN RS
.]89°'e89's 00804 6610020 661000 ! JaAjaday o} diys pue 3onij peot 80v08
08'16L's 000t 6610090 6610090 3 J8ulBlu0d peyjiued uy byd Suidd)ys soejd LE0YOd
91962 0091 6643822 6643560 8 SOlIAlOY uBld luswabauey s[epajey ajejdwo) 820v08
Jrever’L ooy 6643580 66DNY8L Ao AllligeInooay g [0NUOD Blelely 530v08

~._Ppelebpng

¢ S/
— —

OOv

z_agc
..pajotipng.,

mm03<vm

mm0:<vw

c.w@ :onmcﬂ 18 Qzuom mumw Joj jsenbey

’ H.E .,v 01

:o:ntomon
Aoy

{00 8. mﬂoomo mﬂoom.o .. _und ao 8:8& Nuo<om

vmo<om




149,

méo

1

.. ]9s002 00’y 901Nr0} 901NroL 1 {1LSS) vodsuel] 81noeg ejes 10) isenbey $E40Y2
' os086'e 0008 90HVIND L 500346l | 8p SBlIIANOY Ukld Juswebeuely sjeusiep eje|dwod 8240VQ
oz tz6's 0002} §003Qs! §010002 | 2 oM Alljigelunoody 2 JORUOD jelisleN
” .J 5 O.\t
« 1109°508'S1 00082 90HVYIN9} 90dVINEL 14 uny Aig eajioeld
lovovee 00°09 90HVINGD 90g3adel 9l SWIP ||8 - SBINPBO0I MEN eroiddy 6140V
.Jo9'gozg'tt 00°002 9083460 SONVIgL 91 SWInIp ||e - SJUBWII0D BAJOSeH B MejaeH 910V
' '{og'60g'sL 00028 SONVI2gl SOAONOL | 2 swnig Jje - seinpeaoid dojeaeq E140V
"logLLe's 00°09% 90HVINZO 9083490 | 9t sieujejuo) buiddiys meN Wd ® 10edsu) 010V<
- JoveerioL 00°081 90893420 .S09NV0L | 96 £ SWnIQ W9-100 '1eb g8 AIx|s eseudind 16040V
. Jovece'sl 00708t 9093420 .S0DNY0L | 96 .£2 SwnIg W9-104Q '[eb g inog eseyoind 6040V
+ JopeEL'ol 00081 9093420 .509NY0L | 96 .85 swnid W9-L0G '1eb O 1 oAl] eseyoing 8040V
. Jov'eslioy 00°08L 90934420 .509NV0L | 96 24 - SWnid W9-104Q ‘1eb 01| auo-Ajuem) eseyoind 2040V
. BUIBINO0,
. ..Jovr'985'62 00°025 S0NVI92 5010080 | 09 sue) buiddius wnujwnyy eyesugedubiseq 0120V
wlogesL's 0o'ovi S0L00S0 «S509NVPe | Ve epo)lID Bunessy Jewoisn) dojoaeq B ejenjea3 Vib40Ve
. Jo9 189'¢}L 00092 S0ONYEL SO4HYWBD | 96 ‘bay 1ew0ISNY 198 O} jeLele ezisiovIeyD Lyd40Ve
" 90 I8[0
L , : 1elis1ep folfson
+ Hoz'esL's 00701} SOLVYINED SOHVYWED } 1eaj900y 0) diLg pue oni| peot L8OV
' 'joozs0’0l 00061 SOHVINZO SOHYWILO ] Jeuejuod pejiues uj bBxyd Buldd)ys eseld 11OV
- qBUe)
" losrose's 0008 5093491 SoNvroz | 9t safjiAmoY ueld juswebeuely sjeuele ele|dwoDd 821 dOV.
+ +{95°008 00t GONVIr6t SONVIr6! 1 {18s) uodsuel ], eindes ojes o) jsenbey YE1LdOVE
JogtLe's 00°02} SONVI6} YOAONLL | 2 YoM ANIGEIUNODIY B [OHUOD Jelieley G2 OV

+ 108'029't 0002 $0.004L2 $0LO0OVL 8 21npeo0.d MeN enolddy 61 1dOV<
. JoLoLL'9 00°0L1 $0.1.00¢} $0d3S0E 8 SjuUBWIWOD OAjOSBY B MBjAeY 9L LdOV<
- Jo8'¥SL'L 00091 043867 $0d3S10 9l ainpedold dojpaeg €1 1dOVC

B

ZOAJ | 90

L0Ad

MEAR2EIRLLEN

I

“Joessr'e 00'09 50834v2 GONVPLE 9l Jaujejuon Buiddiys Nd 3 wedsu)

lovorv's 0009 508340} .y09Nvel | 96 Jeujeiuod buiddiys jo uopea e UIRIGO £01.d0V<
~lovosc's 00081 $ODNVLE OINrLO 2e eueilD Bueoay Jewoisny dojeaeq ¥ ejenieay O 1dOVe

. ] JeRs
i ] ArawassaiinP)TH
N T E SOAVINGZ SOAVNGL | ¥ 101690y 0} dIYS pue joniL peot LEdOV:

1K

~19e'214'06 00'b2L') SOAVINGL GOHVNGD | 22 JsujBluCD poyjied u) 6xd Guiddiys eoelq LEd0VS
oy \Jeliele

1800 Amuentd ysiurd ueis ang uoptdposeq , BRERN T ¢ |

poisipng | poioSpng’ Aueg Apeg Bjio “Aanoy Aoy




410 giesys

. .jovrios'e 00°0Z $0DNVLL $0DNVLL 1 uny Aig edjoeid 2230vo8g
- 02°029'L 00°0¢ 09NV Y0ONVED | 8 2INpad01d MoN 8aciddy 6130v08
.. Jos'eza'a 00°02} $0DNVZ0 $0INroz 8 SIUBWILIOD DA|0SBY '§ MejAeY 9130vo8g
08'v5L'L 00°091 $07INC61L yoNOrez | ot ' einpedold dojeneq €130v08
0s'sgl's 00'09 $0'INr61L vYoNNraz | ot sloujeiuod Buiddiyg W4 9 10odsyj oi30vo8g
QUIBINOOLS:
9L'8e8'y 00°28 YONNCILZ JOAVINOL | v2 epal1) Buiaeoay Jewoisny dojeseq ¢ sjenjeay ovaovosg

1BG 29101

S ] BLIOIBI HETINY -
00'200'9 00'SHE yOINroe $0INrog 1 JaAleoay o} diys pue 3oniL peo’y 83<om

01'520'9 0001} $0INrLO YONILLO 1 Jeujejuoo pajjiued uy Byd Buiddjys eodeld moa<om .

e ]
0v'066'1 00'0¥ $0INPS0 YONNIreo | 9t SellANdY ueld juswoebeuely siBuele ele|duo) 0srovos
vi'68L's 00'vY $ONNFLO YOAVWOL | 9t YoM A1fl1geiunoddy B [01ju0D [epale Ssrovos

JJae EIETRR

-jov1o8's 00'02 $01INr90 #07Nr90 1 uny A1q esjjoeld 0srovog

.. b
02'029't 00'08 $0INrS0 YONNIee 8 wnig N9-10a (85 g8 e1npadoid maN eorddy Shrovos
Joseza'e 00°031 YONNCLS YONNP80 8 wnig NG-L0Q 186 §8 sjuswwo) eajosey g mejney SErovVos
‘fosvsss 00091 YONNILO YOAVINO} wnig We-10Q 26 s8 einpedold dojereg mw_,o<om

00°S0p'SPS

YONNI6Z

‘qe a::omE 1e sjsoD) Bujssesoid

m»

08'96L'Y 0008 yoNNree YONNCree 3 lenedsy o) diys pue 3oni), peo LEAOVOS
Hon *
00022 YONNIr62 YONMree 2 lepiejely jo L1ojuAu) sprenfisjeg LEAOVYOY
’ }
08°086'c 0008 YONNPYL YOAVINGS cl SOlljAlloY ueld Juawsabeuely sjepsisy elsjdwo) 82SA0VOH
02'1L6'S 00°02H YOAVINOC YOHVINGES (4] YoM AllljqeIUN020Y g [01UCD |eliele SeA0VO8

-]95°00¢

oo.v

vo><s.mw

vo><—2m¥

. § " .
— — - — — — — — — —

(18S) uodsuel emnoag ejes 1o} 1senbay

:o:n:ummn
- Ay,

vm>o<om




I

e

we )t

loozie's

y1'vL2'9

08086'¢c

#0ONV6L

$0DNV8eL

y0ONVIL

$OONV6L

yoOnval

$01NrLie

euuobiy o} djys pue yonit peoy 2£30v08

¥

ddO 18 Jeujejuod pey|ued u) Bxd Sujddiys edeld Le30v08
BAdL[H
SallIAoY uB|d luewebeusyy sjeleiep eejdwon 8230v08

‘

]

02'LL6'S

1809

pejofipng

Anuend

pojefipng

¥0INr9e

yONNIeg

i

3HOM Aillqelunodoy g [0NUOD [eyBle|  S230V0d
7 PUBERDRHIBLII0) SUY Il

uojydposeq
Aoy




ajnpayas Myapay pajiereq
V3L HIHASNVHL ® 3SY0 FSV4 - ¥ NOILLdO

L60nvoz

ouf ‘SWweshs veAvullid O

ejug uny

e v

e

e -—

Aianav 1vonuo Apme— | (619010 owg weg
FINAIHIS STYIHILYW LS9 ddD - OO.LINT g ssoiferd el | o314v1450 Ysjutd 19efosd
1401 1904S G0 159 Auv3 [ PRTERRSRSEREEER / | L81r10 umis jooford
. "I TA TJoosoz'sve't |oosssve SOAVINLL 204380 | 822 Bujpus|g A1q - suojietedO Aloed]  QozEAOVOD
BH'IBLIBIBHN.
_ . " loesie've 00°56% v0d3562 20nreL | evy (18S) todsuel andsg ejes 10} 1senboy £21Q0V0D
: _ - |oz'606'26 00026'1 209NV62 Z0HYNEL | 96 sjeladQ o} [eroiddy ujeIq0 @ vH eleidwod]  vaiL1Laovoo
_ 00°002'L1 00°0v2 2ONNFSO 20HdvOL | 2¢ sue|d ‘Jwejdw) 1 seinpadold Ajinaes dojeaeq 811Q0VID
' + {o0'002'st 00028 ZONNISo 20ddVOl | 2¢ ueid Buyidwes - sjusweinbey oW Ajuep| $11Q0V00
~ , 00°96.'8 00°081 20HdY60 L003akt | +9 tuswdinbz Ajipoy % syuswounbey Alnoes euyeq £11Q0VY00
. . |ooroor's 00096 209NY1L0 2ONNr90 | 26 uny Aig eapoeld £1100V00
~ _ . jooro09'2 0005 2ONNrso 20AVYWEO | 91 21npagold MeN eAoiddy 111QOVOO}|
. . . |ooooe's 0001 20AVINLO sodYWEL | ee SJuBLULIOY 8A|0SBY B MBINGH 601Q0V00
o : + |ooroorer 00°082 20HYINGE 1003atL | 8 ainpedold dojeaeq 20+QOVO0
_ . “ NPISOId):
‘ e 00°008'95 00°021'1 100300} «JOAONZL | 91 HVYS Jo jerosddy @ mojaeY feuld|  vE0LAOVDD
_ _ . |or'vse’ooz  |oo069'e LOAGNS0 00AVWOL | 00g 3SO/HYS dojeneq 801A0VOD
_ _ - Joo7000'202  |oo'ov 10daS3H «oHyN9e | 96 Sieu[eluog W9-L0Q jeb 0L 1 - SwnQ 009 eseyoind|  AE0LAOVDD
: . 00°000'202  [00°0v LOHVINES 0043582 | 96 swejsAg poddng eseyosnd|  g€0LQOVOD
00°000'26.  |00°0% LOHVINZE 0043582 | 96 luswdinbg ssevosd eseyoind|  vVEOLAOVYOD
X “ . |oorcoo'zst  [oo'ov 66AONEZ £69NVLE | 8P 8.NjONAS UOD-BUNB 8SEUYDING £01Q0VD0
i 10101
_ . joo'o00'vs 0008 20AVINLO 20ddVOL | 91 luswdjnbz meN jo dnpes g Buyisa) ‘uogoedsul|  rLOLAOVOD
_ _ 00°000'vS2  [00’08 20HdY60 20NVrSL | s 169-ddO Ul luewdnbg meN Jlelsul|  HLOLAOVDD
7 _ 00°000'vS2  [00°08 LOAONLO lodvingz | szi yein jo 'n 1e dnpejs pue Supse, ‘uojlonisuod|  B101QOVOD
n 00'000'vS2  {00°08 00d3S.2 6643862 | L0z (11 '8 1 en11) sBumesq ssedoid ubjseq dojened|  310LA0VID
00°008'8 00091 00AVINS L .00ddvel | 9t S)jwiad Gupesedo ‘vdaN HyS ol induf epiaoid]  @1oLQOVOD
! ' " |oo'oov'se 00°095 6643588 6643851 8 sideouo jo sjgroiddy @ smejaey seed Ulelqo|  3101AOVOD
00°004'2 00°09 6643582 .661Nr%0 | 8Y (sle ‘300) pauinbe! se sjuewseiby ualiM UIBIGO 10tQOVOO§
. ﬁ . Jooroos's 0002t 669NV0E 661Nr90 | 2¢ paiejdep 3 1onpoud) Bleq uojiezyeloeleyg ulRIGO v01LQOVYDD
. -J00'006 0002 669NY20 «6670F90 | 91 eAjlejussetdey alis-up Ajhuep) 20LQ0VDD
. _ . [oor00z't 00082 6617NrS0 6670010 | 3 suojsses bBupieauibuz enjeA npuod|  g101Q0VD
PRV Y I ISRl OV Y VS I Y FURe Ry ot ot A 86AVNIZ | SGAVIILZ
L} e ) 1 e T L v tr : . 1]
N N o N Lo 86NVIZe 86NVree
. NN ol R e - 00°204't 86AVINOZ -86HVNLE lsujBjuos pajjines ug byd Buiddiys eseld
N N N N e e 00°204'1 86NVI'I2 +/6AONSZ Jeujejuoa pejjued uj Hxd buiddiys
S0Ad 0Ad | €0Ad | 20Ad T ToAd | 60 664d 1509 Ajueny usjuid ueis na uopiduaseq al
S W A W NI S NI I AN N x/m.w?.mm‘-._m«l“ yb.onwcmwum TN %:c,m SN A>:/um ™ ,mr_o: .M. VL \ : Neaind

e —



P
. -%¢

Vo Py

- MNS - N -
00°£29'2 100°05 8643S0€ 86d3SL1 8 1eupeiucg Buiddiys (1) Wd ¢ 10edsu) 00EOVDD
9£'.£8'S 0022 8643594 .869NVS0 | 2 vuelnO Buineoey Jewolsn) dojeasq 3 alen|eas L50VDD

IR E

, S SR T ISUOOS|M JO.f

0v'$05's 00°S0} 861005} 861005} } s%oom 0} djys puejoni| peo y10Y00

: : Baeupluditigonpoly

0v'008'0€ 00°0bb 86.100%} 8610090 | ¥ sieufejuco Bulddiys We-10q '[eb §g 8UIN peOT V1L0VOD

: OEUBLIBLOEH

02'666 0002 86d43S0€ 86d3S.1 8 sejIIANIoY Ueld juswieBeuel sjepeie alsjduioD 60V00

vb'681'2 00'vY 8643894 869NV | 2l 30 ANIIQEIUNCOOY B (021U0D [elelEN 80V00

95°002 00y 86DNVIE 86DNV1E (1s8) :o%%# 81083 BJES 10} am:aom NS<8
bbbl -

p

SO €Al _ {1 ] _

10Ad

PR & R MRS I s A S
02'029'L 8.8 8643508 mmn_mmt 8 W9-L0a SS  einpagoid meN eroiddy

0L0kL'9 00°0L} 8643894 8643520 8 NS-LOd §§  SIUBIWOD BAI0SeY B MBjAeH SY0VO0
08'y5L'L 00091 8643810 86DNVS0 | 9L wnq W9-10a ‘186 5§ empeaoid dojerad vHOVOS
02'868'V 0008 86d3S10 g6ONVS0 | 91 Jaujeiuog Gulddiys meN Wd % edsu) £0VOQ
08'920'¢t 00°052 86DNYH0 86Nnrve | ve epte)u0 Buneasy Jewoisny dojeasq @ elenjead 10VOC

ulolG
M« 5 o SN IR -@M Mﬁ rgnvw A
08'99%'y 0068 8643560 8643860 1 B%Sm o) a_sw pue xonit peo LEVOVOL
WAUS NP0l
oy'eL9'se 00°52S 8643580 86DNVSS g Jeujejuco peljiued uj byd buiddiys eoe|d LEVOVOL

, 7 ‘ ERRIER
02’566 0002 86DNVYYE 86DNVIL 8 saiAioy ueld Juewebeuep sjeyejely ele|dwoD 82Y0VOL
yi'681'2 00'by 86DNVOL geNrie | 2t %10M AllIIqEIUNODDY B [01jU0D |ElelE SBYOVOL
95'002 00y 86NrLE 867NrL2 1 {LSS) Hodsues) ejes o} jsenbey PEVOVOL
- s T
0y°108'c 00°0L 269NV6L 869DNV61 ! uny Aig eanoesd 22YOVO!
020294 00'0¢ 869NVel 86DNVYS0 8 wnig W9-10a [eb g5 emnpaaoid meN eaosddy 6LYOVO,
04°011'9 00011 869NVH0 867N 8 wnig (§9-100 feb 65 SluBWIWOD BAj0SeY B MBJASH 9LVOVOL
08'¥5L'L 0009t 867INrL2 geNnrye | 91 wnig W9-L0a 1e6 §g empeaold dojereq ELVOVOS
i
0g'sel'e 00'09 8612 geNnrye | 9l sieujejuo) Guiddiyg 9 Wd 8 10edsuy 0LVOVO!
f
0¥°92€'01L 00002 86NNPES a6dyNIE | 8p epajD Bunesey Jowoisnd dojeaeq B eienjeay £OVOVO!
: FUO! ¥
S1EINIMCTNY
ov'oLE'vLL 00°089'S SONNre 20AONZ0 | 096 (e2 n1ys 2) - 18900y 0} dyS pue xoni) peoT] 22100V~
00 mmm L 00°591 2010081 2010041 juswidlyg s} - JeneaeY ol %_w pue %on1| peo mw_ne\o\

Apueno Yol co__n_a%o
. poleSipng | pojobpng Apeg < Aoy , Kyanoy




Zjogleeys

02°'058'9t

66HVYWNS!

| 6683480 | V2

02'029'} 00°0¢ 66AVINEL 66AVINED 8 8.1npadoid meN erolddy 610v00
0L°0L1'9 00°0L1 66Hdv6C 66HdV6! 8 Sjuewiwo) eajosey ' mejaey 910vJ0
08'¥SL'L 00094 66HdVSE 66HVINCS 91 o._:umuohm dojereg € —o<00

80°86€ 00'8 66NVI0Z " B6NVIZO SajIIMIoY ue(d Juswebauey sjepelep eie|dwo) 20V00
v9'069 00Vl 66NVI90 8603401 2l YoM Aljiiqejuncooy g [oajuo) [elielely Z0v00
95°002 00 8603080 8603080 } (LsS) uodsues) einoeg ejes Joj jsenbey 00VD0
BAGH 0] Susid sua|
ov'L08'e 000 6683410 6689310 I uny Axg sajjoeld novoo
02°029't 0008 66NVr82 66NVISL 8 W9-LOA §§ 0inpedoid moN eAclddy 940v00
0L0LL'9 00°0L1 66NVIY 1 66NVIP0 8 W9-10Q GG SIUBWIWOD BAJ0SOY R MBJASYH S40V00
02°029'L 00°08 66NVI90 8603avl 1 "Bid 2¥INN 8Inpesold moN eaolddy £40Y¥00
y8'eeY'9 00'821 86030av2 86AONOE 9 wnig §9-10Q '1eB 65 einpedold dojersq $40V00
0L'0LL'9 00'01} 8603001 86AONOE 8 "Bd ZVINN SIUBLIWIOD BA[OSOY ¢ MBJABH 240v00
¥8°cEt'9 00’82t 86AONSZ 8610062 9l | "Bid Buiddys gvINN LOA 1eb g¢ einpedoly dojersg 140v00
o
o
08'sgl's 0009 860302 86AONOE o s1aujeiuod buiddiys Wd 3 1wadsuj VvOVd0
04°658 00°0} 86A0ONS2 .8610062 | 91 Jeufeuog Buiddiys gy INN “1eb sg euo eseyoing LAOVOD
&\
88'565'S 00°89 9610082 .86d3S21 ve euel) Buinessy Jswoisny dojeasq @ ejenjeal 080V99
2 YEELY
0"'v0S's 00°501 86AONS! 86AONSL 1 deA1a0ey 0} diug pue yony) peol 0YE0V0D
APLvL0'0L 00'btL 86AONLE 86AONLE ! Jsuejuoo peyued uj byd buiddiys edeld 0EE0VOD
80'86€ 00’8 86AON60 8610022 01 SellIAROY ueld juswabeue sjeyelep ojejdwos 08£0V00
y2'v6L'L 00°v2 8610012 8610010 2t 310M Ajlliqeluncady g (01U [BUsiEl 0LE0VD0
95'002 oov.v 8.608 8610090 1 88<oo

029

8610062

A ._.wmv :onm:ﬂ ._. oSomw Qmw 10} ~mm=cmm

1509

uo:.muﬁn

&puenp
2 aSnmcsu .

—

02°029°'t oo.om '86AONLL 8 Ew.._.om _mm mw c._:umuo._n_ ;mz m>o.=E< owmo<oo
0L°011'9 Q0°0LL 8610082 8610051 8 W9-10Q (6 8 SIUBWIWOD BA|0SEY '3 MBjAeY 09€QVQ0
08'vSL'L 00°091 8610001 mmmmwhw NS-10a (e5 58 emnpedosy dojeneq cmmo<oo

:o.?:ﬁg
e ARy s .




. } /,it,,‘j_f,:i,\«o_rwcw:\tfTf:tv_v,j:ftf:f:ttv,i

o e Co o -1 1 Jesooe 00y 00NNF90 0ONNT90 1 (15S) uodsue)y einoseg sjes Joj isenbey pEJOVOD
v i ! . . |ezese’L 00'82 00HdYP2 oo”vAvL | ve sallAnoy ueld juswebeueyy sjguaie olsldwod 82d0VOD
i H t
Co oo : g N 1 lreesee 00HVIE OONVI8} §2d0V00
¢ i ' i ' 3 . ; o~
- e IS N 1 O e : .
o ot e e IEEE 01108 QOAVWYO | QDAVIYO 1
. i . . ' " o B . ) o 5 RNRES o Ao R
Tt IR RS _ w 02'029'} 00°0¢ 00AVIEOD ooddvoz | 8 einpaoold meN erolddy 61d0VOQ
Coge . ' : 1 0L'0LL'9 00011 00HdV6 L 00ddv90 | ® S|UBLIWIOD BAJ0SY ¥} MBlAeY 9140v00
I % N D RN N 08'vSL'L 00091 00HdVS0 00HVINE0 | 91 ainpeoold dojpneg £1d0V00
R VY I I I A G * o : 5 2INNeA0IS
R S 95'6S6'S 00'9LL 00HdYS0 00HYNGO | 91 sieujRjuo) buiddiys Wd @ 1oadsuj 0dOV0D
o BNEES : | ‘ : . QUUBLIOINTOIH;
NN m C N . 01'985°62 00°025 00YVINSD +66AONZL | 09 sue) Buiddiys wnujwnly yv sjeouqed/ubiseq 1vdOvO0
_ d NI OU N w ' " |o09z6'y 00°001 66AONS!L 6610090 | 3 epeli) Bulajesey Jeutoisng dojeneq @ elenjea VObdOvoOD
RN Bl R K N B N O : 08'8.5'2h 00'0¥2 6610050 .660dv6l | 96 "bey Jewolsny 198} o] |eliele}y 62)1eja8IeYD 0Pdov0D
| SR i ; o o Tan
oot i kb N 09'S1L'Y 00°06 66NNSOE 66NNFOS 1 JeA90aY 0 diyS puE joniy peo LE4HOYOD
. N . R R i Tal ¥ 1 L S} )g-m
RN . . 06°287'61 00°09¢ 66NNI62 eeNnroL | v Jauye)uod peyped L byd Bujddiys eoeld 184HOVOD
' ' m : o s f . m " 5 : A2 2 W\;
m | | _ 08°086'S 00°08 66NNrSk 66AVNGL | St SOJIAIOY ueld lusweBeurly sjenale elelduion 824HOVOO}
N R “ el i ‘ i 09°'196°L 00°091 66AVINBE s6Hdvie | 91 3o Alllgeiunoody g [01ju0D [EMeieN 524HOV00
N I IV I A .y 95'002 00y 66AVINEL 66AVINES 3 {15S) Modsues) eanoeg ejeg 1o} 1senbey 8€4H0V00
. . * o | ' , \ . F Y " > T : UNOBUBHA0) wum.,w,
bbb e _ Ob'108'E 000 66NNISE 66NNISH ! uny Aig eopoeid 223H0V00
w i - N A : : oSl SIMBIL
RN e ! 02'029'1- 00'08 66NNrYL 66NNr0 | 8 einpedold meN eroiddy|  614HOVOD
SR VY I I [ N o 09'629'9 00021 66AVINLE 66AVWZL | 8 SJUBLILIOD BAJ0SBY B MBIAGH 914HOVO0D
S I R E I SRR A & w 08'vSL'L 66AVINEL 66HJV6H _
e N . ¥ , T NM g 08'581'C ﬁ GEAVINEL 66Hdv6l | 91 | _ 014HOVO
H ' ' ! el . i . i ' 8 T .w_ 4
i T T T T T e . L L _ 0FH0v00
oot e . , _4 . . . . A o 0 Hi0]
' i i _m N . w - ' M
“ R A i ) R | M
ol 4o b qeo A
R Y A I I B i o o
; | b !
IR T ; - 66AVING | 66AvNBE | | |
A A IR A "
N RN R R b ]eress 0091 B6AVINKO 66HdV12 se|ijaioy ueld Juswebeusyy siejelely 0je|dwiod
| e A ~ _ : _ vev6L'L 00'v2 66HdV02 66HVNLE | 2t MIOM AljjigeIunooay g [o1U0D [e1elBN S20V00
I B R _w e w. A i |esrooe 00y 56HdY90 66HdV0 1 {1SS) Hodsuer L eanoes B)es Joj 1senbey YEOVOD]
. . ! g0 Co _ oo ,
! ! } : {
M o w .*_m | . T Bk w 0b'108'S 0004 66AVINLY 66AVINLL t uny Aug eojioeld 220Y¥00
A R T A , P [ ( o ,
) | : ‘ i : ! 7 N
[50Kd ] POAd | COAd | COAd | JOAS | O0Ad [, 66/ "_A ] 896Ad 1809 Apuenp . ysjui4 el ina o : :,o:&toman ) . ) al

T I z,_>=u<

—— , ‘ 1 .polefipng . | pojoBpng

A .

Aueg Aoz - |Bpo | -




o

£Jo 8109ys

98'002 [} 184 rog34¢el toa34¢el 3 (1sS) vodsues |, @inoeg ejes o} jsenbay ye40V00
08'086'€ 00°08 0010041 00Nnrse 214 SOy ueld juswebeuey sjeysie elsjduiod 8240vO0
02'1.6°'S 00°02I 00TNrYe 00AVINSE (4] oM Afigeiunoady B [01jU0D |eusle G240v0D
TIBE38dpH J0] SUBId 578"
09°'502'S L 00'08¢ 00L002} 0010011 14 uny A1g eojioeld €240v00
TIL
ov'ove'e 0009 0010001 00d3SEL 91 SWINIP |8 - S81Npedoid MoN eroiddy 6140v00
09'802°L L 00°002 00d43sel 009NvsH 9l SWNIP |[B - SJUBLUIOYD BAj0SEY R MBlABY 9140VO0D
09'605'S 1 00°02e 00oNvYi OONNIret (4] swniq jje - seinpesoid dojeaeq €140v00
(AN XA ] 00°09% 00L00€0 0043590 91 siaujejuo) Buiddiyg meN Nd 3 1oedsu| 01d40v00
oveeL'oL 00°08} 0043850 1s00HVINDL 96 #EF SWNIg We-LOQ '1eb 58 AIXiS eseyaing 16040V00
ovece’'et 00°08} 00d43SS0 +O0HVIND L 96 «£2 SWNIG W9-L0q ‘18b g5 o eseyaing 6040V00
o'ecL'otL 00°08| 0043550 +OOHVINS L 96 88 SWig WO-10Q ‘186 04| 8AI4 8SBYIINg 8040V00
ov'6eL'ob 00°08} 0043550 +LOHVINO I 96 2. - swnig W9-10Q ‘(eb o1 1 suo-Aluem] eseyoaind 20d40V00
= |
ov98s'6e 00°0eS 0092Nvee 00AVNLL sue) bujddiys wnujwny ejeopqeduiseq
02'981°L 00°0¥} 00AVINO} +00HVYINOE eyeliD bujneoey sewolsng dojeas@ 3 elenjeas
09°185'El 00°092 00HVING6e 6610090 *hey lewoisny 196N O} [elieleN ezj1eoeleyd

[ PR 'y . .
[S0Ad 0Ad T €0 T <0 86Ad —ﬂoo
TS e B .

Apuend

~pejebipng.
~

Tusjuld

RN

ez

s>_8wm ol %_m pue x%: _83 SE%oo

08°086'S 0008 66AONEZ 6610022 SeliIAIoY ueld Juawebeuryy siensiel elejdwod mNEo,Bo
95°002 00’y 6610092 6610092 1 (LsS) Hodsues | @inges ojes 10} }senbey v£LdOVOD
02°LL6'S 00'031L 6610092 eeONVIE | 28 YoM Allliqeiunosoy 3 [o11uo) felslBiy $21d0ovOD
3ld 8BS

ov'io8'e 0002 6603010 6603010 1 uny A1 eapdeld 221d0voo
02'029'tL 0008 66DNV60 66INrL2 8 81Npa20ld MEN aaoiddy 611dOVOD
0L01L‘9 00°0L1 661Nr92 66TNrEL 8 SJUBLILLIOY BA[0SBY 3 MBjABY 9LLdOVOD
08'ySL'L 00°091 6670rel 66NNCSL | 91 einpedoid dojeasq £11dOV0D
an

08°s8l'e 0009 6603010 66AONEO | 9t Jaujeiuo9 Buiddiug Wd 3 1wadsuy 0LLdOVDD
ov'ovy's 0009 66AONOL .66NNrt0 | 96 ac_mzoo Suiddiys jo uopes; U8 Ueia0 201dOVOD

m__m 9 mcEmowm ._mEo-m:o no_¢>mc g o_m:_gw

:o:n:omao
Aoy

ov—n_o<00

al
. Riapoy.



cod w o« b ] Jovios's 000 LOAONVL LOAONKE | 1 uny Aig eajoeld 2230V0!
. | N T N el
Co 02'029'} 00'0E LOAONE! too0te | 8 81Nped0lg meN aroiddy 6130V
. : TR DO R 05'€29'9 00'021 10L0008 101001 8 SjuBWIWOY BAJOSBY B MEjABY 9130V0!
. co 08'¥52'L 00°09}4 10L009} 1043561 | 9t ' 91npo30id dojeneq £130VO!
S . _ ST 08'G81'S 00°09 101009} 1043s6F | 91 siouleueg Sulddys Wd 3 10edsu) 0130VD!
A N ok FT EIEIRGT)
i i H S RTINS
P N T m 9.°86€'y 00'28 Lod3sel LH0DNVL0 | +2 spein) Bujaiaey Jewolsng dojenaq 3 elenea 0pI0VY!
i M : . T S uola PRl
S ] L s . . St L IBLOIB I3
Co i o 00'200'9 00°Sk4 10LOOLL 101004} ] 101828y 0} djys pue joniL peot 0.r0vYD!
s I ) ' | s . & et US. N ndl
T I TP P PR 01'5£0'9 00'0L} 1010060 1010060 | ¢ Jouleiuoo paijied ul byd Buiddys eoeld S9rovY:
' ' ' e . L o the
‘ BT O BN E _ © lovose’s 00°0y L0LD020 1043850 | 91 soplAoY ueld juewebeueiy sjeusiely els|dwon 09roVO:!
Co _ ol o vy'681°2 1043SP0 10DNYL0 MM ANIGRIUNCDDY B [041U0D [BUSIEBIN SSPOYO!
' v ' ' > ok S ORI IEdeN ) s
o o b 10£0020 1043564 wna We-10a {eb 68 ainpasold meN eroiddy SHrOYO!
N “ Pl . bt |oseee'e 00021 Lod3ss) 1043550 | ® wniqg N9-L0Q (86 S8 SIUBWWIOY 8Aj0SBY B MBIAGH SErOVO!
A N 08'95L'L 00°094 Lodasyo . | tooavio | 9l W@ Wo-LOQ [e6 68 eanpedoid dojeraq S2rovO:
L Aot R SRR o i : : auy el i T
I oh b b |oessl'e 0009 10d3S70 109NYL0 | 91 s1eurejuod Buiddiys Wd ¥ 10edsu| 0OV
: ' ! “ m_ ‘ : ! ! L K % T : i~ 3 0‘&3@‘0.
R TR T L [reeeo's 00'b€1 10DNY90 JJONNFSE | ve epiell) Gupneoey sewolsng dojereq 3 ejenieag 01POVO
| e o B 3 R, R OBTe[or
- ok et s drdgIeliolel snue
o e I 00'so¥'sks  |00'0 1043522 todasze | ¢+ "qe"] euuobly je sjso) Bujssesold 100!
A Pob _ o  [os'g6t'y 00°08 1043592 1043592 | 1 1enjea8Yy 0} diyg pue yoni, peo LEAOYO!
Rt 3 5 : G ISngod,
| , LT _ 02'051'2} 00'022 1043592 lodasse | 2 Jeueley jo Aojusau| spienbejeg LEAOY D
: Lot : : R
, N S 08'086'€ 0008 10d3StL toonviz | et sojllmloy ueld JusweBeue siepoely ejejdwon 82A0VO!
| _ N I 02'126'S 0002} L0DNV02 loNnrsg | ze 3OM Al11GRIUN00DY % [013U0D |eeley SEAOVO!
oo T A ” 95°002 00'y 10DNVEL 1090VEl I (Lss) Bodsues) eanosg ejes Joj 1senbey YEAOVO!
[ I N aRd oL D) BURTI SRy
Co " " _ m 00°268'9 00°0€} FONNPLZ LodyWez | 8y vpell) Bujneoey Jewoisnd dojeasq ¥ ejen|pa3 1L AOYD
i A I N REII(T:
Lo N . G ; AR
. L | o |4 SERIDHODA
L oo " 00°'8¥8'2L 00'00¢'t LOHJVLL loHVWeE | 02 10A1806Y 0} diys puB yoni} peon L840VO!
! ' . _
; il ! | 1k
P A g m _ w M so'veL'ele  |00°060't 10dvINBe 00LOO8L | S¥ Jaujeiuoa peyjiuea v Bxyd buiddiys essid 1£40VD!
[ N o . GaBH oloIeY
: ; ! ;
[ 30 1. YOAd | €0Ad [ 00Ad" | 66Ad | 86Ad 1800 , 2::0:0 ysjujd uejs | -ana ,:o:n_smo,n . - al

, _ , U - ———o——1 pojoBpng | pojeSipng fpeg £ea Bpo) Ayjanoy Aipioy




Zjo Liesys

. ov'851'ce0'e  |00°022'08 10d3S92 2610010 | 208 sjdjessyy/sjuswdiys WNS Bupejoben 10000
v (N i [ 1 } K 1 '
[RS8 DN Y SR O AR N8 I S : e NE]
AR % bWl L ST Tooze's 00'001 LOAONL2 "LOAONIE Y suuofiay o} diys pue yoni} peo’ 2€30Y0D
. PO _ ' f ' T . b 4
w S| SR.. N L Tevbeee -loo'vir 10AONOZ LOAONOZ 1 ddD 1B Jaujejucd pajjiued ui byd bujddys eae|d 1£30V00
e e e et Bl
AT Joo b T T jososs's 00708 LOAONEL 10100ve | 21 saiAloY ueld luswsbeuely sjeusiey ejejdwon 8230V00
LI s S, Jozize's 00°02t 10100¢2 tod3ser | oz %1oM AllIqeIunodDY ¥ jo1u0) [eelBN $230V00
vy A Ao ' . )
| ¢0Ad | TOAd [ O0Ad | 66Ad j 86Ad 1509 &puenp ysiul4 pas aina uojidposeq al
I e e s e S A W ~ppabprz, - ,.,é&gn, - fmeg Augg .. | A RPN fuapowr. - Aoy |
S 0 2 1 L U It L T S p ok e e e e e e’ e wm am e e e . — - -




' L

8jnpayas AARSY pajiersq
ANL ® Sl SV dIHS - 8 NOILdO

Aoy wonuo el | 2615010

"JUJ ‘'SWeISAS RIGABWN] O

6900z o1eq uny
8jTg BIvQ

FINAIHIOS STVIHALYI 1S9 ddD - OOLINT 1vg sseubary Amummm—__Y | 01450 ustutd 1oofozd
940 § jooys ZAHGNOD g hpeg JNEerTmcTrrEmd] | eswnrio uels 1o0fosd
M ] m .+ |ovio8'e 00°0L 869NV61 g6onvel | | uny Aig eaj1oeid
| i ol T |ozoze't 0008 869NVl 869NVs0 | 8 wng We-10d 186 §§ einpadold meN erolddy
; | . . [V 0004} 86DNVH0 861N22 8 wnIQ (N9-LOQ 186 G§ SiuBIWOD BA0SBH B MejaeY
m | B | < loeyse's 00°094 26710012 seNnrye | 9t wnuq s_wéoo [e6 gg @inpesold dojereq
¢ « i m v P R 4 : vlé~ T ; & wﬂ ) > ,, ¥ ;:Y/m .m
” ! v b - |ogssi'e 00°09 86INre geNnrve | 9t mssmzoo Buiddiys 9 _2n_ B 52_2_
; : : Lo _ i T : TR st BUIBING0Td,
“ N ' 01°9.8'01 00°002 86NNIET 86HVNLE | 8Y B8l Bupneosy sewolsng dojeaeq @ ejenjeas
| m A . 4 : i Qg pelold;
| _ _ i = el % PRy el _
| : Bt .w,a? N oo &%ﬁﬁ?&m ivw i mifN ) M«.{W .—thmu E%g z.dﬁ
! ~ . .|osese'ort  |00°091'e £0d3520 20HVWZE | oS {ov nay) g) - 1ente08Y O} diYS pue oni| peo
m ©] 0 oossyL 00°'SY1 20HVINLO 20HVINSO Emca_:m 1s} - azoomm ol a_zm PUB yoni}, peoty
_ R 88'896'06v  |00°262'6 €0INM10 {082 -8) 5.}~ oo uj msc_s:oo ?_smse Sm_n_
- ; + |osise'ze 00°505 20HVINSO 2063402 :. : s1oq ul 93 buiddyys Sm_m
_ i - 02°'LL6'S 00’02t 2083461 CONVIree ol mo=_>=o< cm_n_ EmEmmmcms_ m_a:m.ms_ Bm_asoo
; 95°002 00y 2ONVIreS 2ONVYIree 1 {1Ss) Hodsues | eindeg ejes 10} isenbey
t Joorese's 00°002 2ONVIee LOAONSL | 26 Qeiunoddy B j02JU0D [eleleN
' o A P o 9 i e i R i
% : G g :
_ t _ 08’ Noo L 00°0¥1 Nommmﬁ 2083481 2
| I i st - B pd s SR e T
| ; .1 om 029°1 00°08 1003azl L0AONIZ | 2t eInpeaoid MeN eoiddy
| R 05'629'9 00°02} 10AONOZ toLoole | @t SIUBWIIOD 8AJ0SaY '§ MOIASY
| _ 02'250'}} 00°0¥2 10L000€ 1043850 | 2¢ einpedold dojersg
_ ; ! o 5 Y % SR N.,..:.‘. TV % N
, 09'8E}'v 0008 20834vi ZONVriZ | 91 JoufeuoD BuddiuS MON Wd B .8%:_
' 08'9vE'126  [00°002 2ONVPLE JONVrbO | 912 emc_mzoo Suiddiys 1-00 8 8seyoIng
; Z altainaory.
* , . * g N 07'908°2) 00'0v2 LONVPLL 001008} (2372 euaD m:_>_mumm Jowoisnyd Qo_m>mD R ajenjeAg
I v TEEME
i i X > OO ey
_ || _ . LA m wlellejEoenjugg
| ov'L08'y 00°08 86AVINLS 86AVINLE 1 szoomm 0} djys pue yoni | peos
H | o % 0y'L02'Y 00°08 86NVIee 86NVI2e 3 1eAe0eY 0} diyS pue yoni| peo)
| R R o : 1 JONPA
. , 4 8b'S8Y'GL 00°20%'t 86AVINOS 86HYWLIE | 9t Joupsluod pejjiles uj byd Buiddiys ese|d
, . 8y'68P'SL 00°20¥'L 86NVl JLB6AONSZ | 9l JeupBluoo pejjued ug Byd buiddjys 88|d
A . 7 IR R )
3 F s o e h #{8Io1eIN, TN
N fijpusnd \sjujs . uopdposeq - .
I .| poisbpng |- ' 4iisa- - N Aoy - 0




8o zi99ys

|

“ N o] ' _ Al ob'$0S'S 00°S01 86AONS! 86AONS! t lentacey o) %_m pue yoni] peo
] . . . L % s Wi ey s i TUOUIANIS NR0IE
_ _ . : [ 4 y1v20'01 00'b11 86AONLL 86AONLL 1 sc_s:oo payjiiies c_ 93 Buddys eseld
o - _ EL NE eyIRdoe fUlIofel -
v ol b o L . i 80°86¢€ 00’8 86AONG0 8610022 | O} saliANOY ueld EmE&Sm: sjeporei 2@_%_8
I o _ _ b _ C ve'vel') 00°'ve 8610012 8610010 | 2t YIOM A1|IGEIUN0IdY B 011U0D [elslei
' _ _ e Lo ok “ 95002 00’y 8610090 86100890 1 (1ss) odsuel eindeg ejes Joj jsenbay
. . T . i L O g DUIDBNOBABY 10] BUEI] 89S
) T T , v Lo .v , 0b°108's 00°02 96AONZL 86AONZE 1 uny AsQ eafjoeid
. . s ' . w . Il = BOjlEr]

Ll Lo . I . 11 02'029't 00°0¢ B86AONLL 8610062 8 W9-10a _mm mm 8INP8201A MEN 6AOIddY
1 R U S A A ” P Co 0L0L1L'9 00°0L1 8610082 86.L00S| 8 W9-100 |26 §8 Siuswwog eajosay @ mejaey
o veen . - A7 | 08'¥S2'L 00°091 86100%1 864384t | 91 s_wéoa _%82:88& dojaneq
, A C] : R : (. At At BINpeg0ld
b v b ' . ' 00'6£9'2 00°08 86d3S0¢ 86d3SL) 8 a___scoo ms&zw E s_n_ 2 joadsu|
1 .4 .~ 1 . B I . A _. B .N T ,f@?&h_w
e T : ‘ , 96'268'c 002, 8643591 B6DNVS0 | ¥ epol1) Bujaeaey sewoisny dojensq @ ejenje
L A N e o . BUONUTeqIo8[0Td
N o o . g SRR T0|SU0DSIM 407
N N o o Or105'S 00°501 8610051 8610061 1 Jenledey 0} djys pue joniL pecT|
N L o Con _ 01°008'0¢€ 000 86100¢1 8610090 v amsm_coo buiddiys we-10a _am SG OUIN 83
N ' B ' ' ' ' ' P % uiBoRadoH: 1E Al
R N . ] ve e 02'S66 0002 864350¢ 863521 ) SaRIAROY ueld Juewabeuey sjepelely eieidwo)
o o L Sl o ._ vr'681'e 00 8643594 869nv92 | @t YoM Al|IqEIuNcadY B [01U0D |eielel
v S : . - : 95'002 00y 86DNVIE 86DNVLE L c.m@ :o%:aﬁ oInoag emm loj 1senbay
N D N N B Ll - “ N Ly S R SR, ] Eod DUy BISITSRS.
R e : _ : t Jorose 00°02 8610010 8610010 1 _sm Aig eopoerd
U B o ) { ! e A . % 3 UEH
vl S o o 02°029't 0008 8643508 86d3S.L} g Wo-104 s§ oswsoi;oz aAoiddy
SV I . . _ 0L'0LL'9 00°0LL 8643591 86d3S20 8 W9-L00 6§ Stuswwio) 8ajoseY @ mejney
I I R o 1 o o 08'vS5L'L 00°091 86d3S10 869NVs0 | 9t wnig W9-10G ‘lebgg ampasolg dojeneg
. ' ' ' ' . ' . v i Q1D u«m\,
. T o o “ 02'e68'y 00'08 8643510 86DNVSO | 91 Jeurgluod Buddiys meN Wd  1vedsuj
1 ' 1 ty 1 ' ' N
. ! ‘ _
o v | . . _ . 09°920'¢1 00052 869NVH0 H6NNM2 | P2 BYSINY Bujavaay Jswiolsny dojersq B elenjeAn
I N I DR D DO b o . a e i SRR R,
O . e v : . . b ik, Q..ma m; Ou.mzo
R oot : ] Mm o 08'99p'v 00°s8 8643560 8643560 L 1eA1993Y s%_m puesjoniy peot
o N ol N N i d:
X N R e ©. jobslg'se 00°625 8643580 86DNVSe S Jaujejuod paijiued vy byd buiddiys ase|d
N I N : . N . UIBEYICACH [GDBICI-
N ol N s 02'566 00°02 869NVHS 86DNVLL 8 Se|IlANSY ugjd juswabivuep sjepelB alajdwo)
N cooe g _ . NS AN v S v¥'681'2 00'bY 869DNVOL 86INrlz | 2t Mo AlllIGRIUN00oY 2 [ojU0D [elBIBN
e B N . b R o 95'002 00'p 86TNML2 8671NrL2 1 Cmmv yodsuel | ejeg o} jsenbay
. R AR oy . RRE BE39edeT 10] SUSld 995
£ I v l 4 i 1509 Aipuenp usiul uels na uopduaseq
POAS SOAd ] SOM ] TOMd [ O0AT ] WGAT LLZE] poiebipng | powebpng | Auex. A3 |6po Aanavy
NN N N N N N N N N N N N N NI S W Wi Wl R WA W T — e e e e e o




08°'164'S

91'96.

66AVINVO

66HdV1LE

R nonageq;

XSS

mm___>=o< :m_n_ EmEmmmcms_ m_m:m..ms_ Qm_ano

ve'yel't

66HdV0C

66HVNLE

oM ANlIgeIUNcoY B [01jU0D BUBJEN

- Jorios'e

66HdV90

66AVINEL

mmmnEwo

66AVINED

A 189) :o%:ﬂ 1. E:omw o-mw 10} 1senbsy

o.Sumooi .z,mz o>oan<

08's8lL'S

86030ve

86AONOE

0L'041'9 0001} 66HdV62 66HdvVEl | 8 SIUBLIWOD BAISEY B MeleY
08'vSL'L 00'094 66HdVS| 66HYWEZ | 91 ainpeaold dojeneq
a Z e R
09'961' 00°0Y 66HdVS! 66HVNEZ | 91 1eujeiuoD Buiddiys Wd % 10edsul
b ToweInaald
02'88L'S 00004 66HVINBL .6683480 | v@ Bue)u) BujAleooY Jewiojsng dojersq g olenjend
eapeld
o | : S e s do] hi@m@%ﬁaa
0v'b05'S 00'50} 6683340 6683450 | 1 Jenjedey 0} djys pue YoniL peol
usl JOnpoTd
02'058'9}  00°022 66834€0 6683420 | 2 SieuIEIuoD Buiddiys 100 § Ul siaufeiuo § peo

% ¥ e EREdSL JEeToH
80'86€ 00'8 66NVI02 66NVrL0 | 8 SeNOY Ueld JueLIeBBUE S[eSTo e1eldloD
v9'969 00’7} 66NVI90 8603001 | @t 1o AlIgRIUN0DY g [03U0D [ENelRN
95°002 00y 8603080 8603080 | | (158) podsues) eindeg ejes 10} isenbey
b & odbe 40} sl 895,
0v'108'E 00°04 6683410 6663410 | 1 uny A1Q edNoeId
. 3 o ¢ 2 2 Mh
02°029'+ 00°08 66NVI82 66NVraL | 8 W9-LOQ G5 einpeooid MeN enoiddy
L0419 00°0kF 66NVIY 66NVIY0 | 8 W9-LOQ GS _SIUSLIWIOD BA|0SBY 3 MOJAGH
02'029'} 00'0E 66NVI90 8603avt | 1t ‘B%d 2VINN_einpeoold meN enoiddy
Y8 EEY'9 00’82} 86030b2 86AONOE | 91 wniQ W9-10q ‘eb g5 einpedoid dojereq
0L'0L1'9 00°0Lk 860300} 86AONoE | 8 Biid 2V NN _Siuswwog anjosey B mejey

ye'eEr'9 00’82} BEAONSZ 8610062 | 9}

‘Byd Bujddiys gvLNN 100 {eb ge esnpedosd %_28

sieujejuo) mc_nn_:m s_n_ g aomam:_

0.°¢58

]

O
L
3

i

T isod

BOXI " E0K" ] 20K [ VOAd ]

86AONS2

+86.L006¢

Jeupeuo) Buiddiyg 2viINN ‘jeb se mco as8yoIng

a@ 2
TS EEL

ko

:.o.:azcmen
Aoy



/o piooys

0L0LL'9 00011 667INr9e 6671NreL 8 SIUBWIWIOD BA0SBY % MBjABY
08'vSL'L 00°09% 66INr2L eé6NNrsE | 9t einpedold dojereq -
IAPBIOIA.
) 0009 6603010 66AONE0 | 91 1eujejuod Buiddiys Wd 8 wadsul |
ovovy's 0009 66AONS! 66NNPLO | 96 Jeujejuo buddiys jo uonealjiueg ujelqo
1d°
ov'96£'6 00°081 66NNrYL .66HdV6L | 2¢ elolng Bulpadey ewolsng dojaasq 3 ejenfeaal
i)Y
aatedi (Mauiasse 1101:)°). HMd..
00'256'cL 0002 001INrez 001Nro2 2 1aAje2aY 0} djys pue Yonij peo
NP0,
98'L1L'06 0022t 00INr61 00AVINGO | 22 1aufejuod pajiles u) Byd bujddiys edeld
i ! UIDEAIRAGHRUDIBIN .
95'002 00"y OONNI90 00NN ! (158) Hodsuel}, emndag ejes 10} jsenbey
82'¢68'L 00'82 00HdVv2 00”VYL | Ve selAlloY ueld juowebsuely sjepsisy elejdwod |
¥2'289'¢ 00'vL 00HVINEL oonNvrel | 2e s1opm Ailjigeiunoddy 3 [04uoD (BlBIBN
i o Bid: 2
ov'108'c 00°0Z O0AVNH0 00AVWYO i uny Aig eajjonid
O[UPIL
02'029'L 00°0¢ 00AVINED 00HdV02 8 21npeoold meN eaciddy
0L01L'9 00°04 L 00HdV6| 004dv90 ] S|UBWWIOD BAJ0SOY B MBINGY
08'v5L'L 00'091 00HdVS0 00HYNE0 | ot 21Npegoid dojensq
95'666'S 00911 004dVS0 00"VINED | 91 siaujejuo) Bujddius Wd 2 19edsu|
0v'985°'62 00028 00HVYINBO +B6AONLL | 09 sueD Buddiys wnauwinly v elesuqeubiseq
009L6' 00001 66AONOL 6610090 | ve epeluD Buiajeosy sewolsny dojeasq g ejenjeas
08'845'21 00’02 6610050 66HdV6L | 96 *bey Jewoisng 19 O} jeele ozHeRIBYD
Uojulieq 1olold
% e ‘_mﬁnEE?&m
09'SLL'y 00'06 66NNFOE 66NNrOg i Jaaeday o} diys pue yoni), peo
06°289'61 00'09¢ 66NNr62 66NNrIL v Jeujejuod pajjies uj Bxd Buiddjys eveld
08'086'¢ 00°08 66NNrSE 66AVINEL | sl SSIMIOY ueld JuswebeuBly siepelely sjejdwog iy
09'196'L 00°091 66AVIABL 66Hdvlz | 9t N10M A111BIUNOSDY B [01jU0D [Bple
95°002 00"y 66AVINEL 66AVWEL L (LSS) wodsuel ). einoss ejes Joj jsenbey
oy'tos'e 0002 66NNPSI 66NNIrSL L uny A1Q eafjorld
02029't 00°0 66NNk 66NNr10 g 81npadoid meN saoiddy
05'629'9 00021 66AVILE 66AVINLL 8 sjuewIog BAj0saY 3 Mejaey
00°09L 8><s_2 g6HdveL [ 9l einpedsoid %_28

v

08'ySL'L

z::a:c. 1 .__.5, ) " :o:a:omoo

L | R ] S
[POAS] €0Ad { [{2.E] | QAR
L T N \\J

/mwsmv:n Wt aVaNA ¥ mmm. R EY A m:z.uz




— — — — A _ S A . J——

' Yo

L

LA

02'05L'2}

08'086'c 101NrS0 LONAPKL SOIANIOY UEg Emsommcms_ m_m__sms_ ‘ajoidwod |

02'1L6'S 00°02! LONNPrEL 104dv8l 2e %10 AllIGRIUNC3Y B |0AUOD [BlBjEI

95°002 00’y LONAPS0 WONAPSO | 1 (188) uodsuel, 8noeg sjes 10} ,mgcom

0|08, o,w%maam,‘.ﬁ

00°268'9 00'081 LoHdVLE LONYIPE 8y eusiig Sulnesey 4oWwojsny dojereq sg_gm
s ‘oniujjeq ejold”
e ; % gy on B $5619 HODAN

00'8¥2'2L 00’004 104dvLE LoHVNGe | 02 1oM98Y O} dIS U YoniL peot]

; : BUIGIUSIINPolY

S0'¥64'612 00°060'Y LOHVINBE 0010084 | S¥ Joujejuod payiued uy Byd buiddiys eoe|d

% : TUlDENoEdat e

95°002 00t Loa34et Logadel I (1SS) uodsuel | 81noag ejes 40} jsenbey

08'086'€ 00'08 00LOOLL 0071INrS2 8P SolljAloY ueld Juewebeuryy sjepejely ejejdwod

02'1L6'S 00'021 00INrYye 00AVWSZ | ‘28 HOM Aunqeyunocooy [ _m_aaz
e S DUIDBRIRAGLNIO) BUBIS SHS"

09°503'S1 00'082 00100L1 00LO0!L b uny Aig eojjoRid
% % 5 3 5 :@ :
ov'ove's 00°09 0010001 00dase! ol swnIp ||e - seinpasold MoN eaolddy |

09'802't1 00'002 0043521 00DNVSE | 9L SWNIP (|8 - SUBWIWOD BA0SEY B MejAeY

09'605" 9 00028 009NYYL 0ONNCEL 2e 255 __m we%moo& %_28
el o 3

559:00 m:_an_:w ;mz s_m 2 -,om%c_

0v°985'62

00°0cs

009NV8Z

00AVINLE

om.RN.m 00°094 00.100€0 0043590 9l
0v'6€1'0L 00081 0043550 Q0HVNOL 96 £ swnIg N9-10Q '1eb g8 Aix|s eseyaind
ov'6ee'el 00081 0043850 +O0HVIN9L 96 «£2 SWnIg W9-104a ‘[eb g§ inod eseyoind
Ov'6EL'01 0008} 0043550 +00HVIN9L 96 +85 SwNnIQ 9-10Q '1eb 0L} eAld eseydind
ov'6eL'oy 00°08} 0043850 LO0HYWS L 96

L2/ - swnig We-104a ‘1eb o1l m:oécmzc. ommso._sn_

sugy nc_%_:,w .E:c_E:._< EWo_San_Ew_.muo

02'981'L 00'0vL 00AVINO} O0HVYIWOE | V2 el Bujaeooy Jewolsny dojeaeq 3 ojenjead

09°185°ct 00°092 oodvinee - | 6610090 | 96 ‘bay Jawoisn) Jesiy 0) jeUelel ezualoBIBYD
: IERSEIR

& ST W juio)b T eul1oN]:

02'€SL'S 00'0} 6603060 6603060 L loneoay o} diyg pue yoni) peo]

g14s, id

00'280°01 00°061 6603080 66030L0 2 Jaujeiuod pejies uj Byd buiddiys edsely
% 3} 4

08°086'C 00°08 66AONEZ 6610022 | 9t sefliAloY ueld JusweBeuel sjeyelel elejdwod
95002 00’V 66.0092 6610092 L {1SS) 1odsuel |, emnosg ejes Joj jsenbey

02'146'S 00°021 66L0092 669NvIe | 2e v_a>> a__ssgoo% 3 01u0D |ejiaiepy

0y'108'c

R o A . Y N ‘ 02'029't 00°08 66DNVE0 0INPa3oId MEN o>9%<
; o . & 1 % 1 [ sop Apueng usiul was  |4na " uopdposeg g
VOAS[ " E0KT COAd T TT0Xd \_. 00Ad" ] @,E [ 8 poloBpna | pejosing Ariea Auea B0 Aoy ,




j
|
]
J

/0 91%9ys

o ; T 00'8vY'825'e  |00°00¥'8E 20d43S0E 610010 |[€00'} sidjeveyy/siuewdiys WNS BulienobeN
i N | i i * ! o RS g 34, ,,.W aﬁwwh.,
S | _ Coo _ $Tiino 178 U0 BIIOPON 1ol SUBL L
i . i : 2 i q v ,
Coc eV, : _ .’ -1+ |ooate's 00°001 1003061 1093061 1 auuobiy 0} djys pue yoni L, peoT
o] . NM : : P IR 75X) 00°v1} 1003081 100308t L dd9 18 Jeuejuoa pajue u Byd Suiddjys edeid
O I AR e RE R 08'086'¢ 00'08 10030t 10AONOZ | 21 sejiinIoy ueld JueweBeuely sjepelep olejdwod
A C , o b [ozie’s 00°021 10AON61 101009 | 02 OAA A1[11qBIUN0OdY g [01jUOD [elejely
e |, , Ll _ ; Cat10} SUBId 58T
o e % . . : . lovio8's 00°0L 10030321 1003021 1 uny Aiq edlioeld
: DT ' ' ! o ' i ¢
_ Nl T IR -~ |ozoze’t 00'08 1003at} IOAONZE | ® 81npadsold MeN eroiddy
A Y . _ .| . [ossze’e 00°02} LOAON9Z 10AONEL | 8 SJUBWIWOD OA[OSBY B MalAeY
A T Y, v AR A e R R [TX 77V 00'091 LOAONZE 10L009L | 9t ainpeoold dojeaeq
o R R T T T |osssi'e 00'09 LOAONZ} 1010091 | 9l siauejuo) Bulddiys Wd 3 1oedsu|
S - o NN . TR UOTRTo0 A |
NN o . o N R R 0028 10,0051 L10d3SH0 | v2 ep8ll) Sulaeday Jowoisng dojareq B olen|eAl
R _ “u . , . ok kel s ¥lefiolei wazuw.w
o R : -1+ loeozo0'e 00'S11 LOAONEL LOAONEL 1 JaAja08Yy 0} djys pue ¥on), peo
el L L e ] ” ; e LI RN
o Ly ' _ [ {orseoe 00°01 4 1040048 oLoote | 18URIU0D payjed u) Byd Buddjys eoeld
N o B N R P % WHRRIaH RIo18N;
ol S R B ol o |ovese't 00'0% 1010062 1010020 | 9 SOy ueld juewabeuely sjeueiel ele|dwod
NN C 7 _ , b [vrest'e 00'bY 1010010 10d3SH0 | 9ot %OoM Aliliqeiunoooy B (02jU0D (BBl
| Co A ol N TR D i 00|
] © % . _ 1 7 Joplog’e 00°02 101000€ 1010008 | uny L1Q eojjoBId
N G _ C | |ozoze't 00°08 1010062 1010091 | 8 winig W9-10Q (86 g8 61npaooid maN saciddy
U Co | _ . ... |os'ez9'e 00'021 10LOOS! 1015020 | ® wnQ NG-100 [86 58 S|UBWILLIOD BA0SEY ¢ MElAeY
,” e e v R A T N \ 08'v5.°L 00'09t 1010010 10d3sv0 | 91 wnig W9-10a IE6 §8 einpadoid dojeasq
T P \% T 1 T T |osssi'e 00°09 10L0010 todaseo | 9l siaulejuog Buiddius Wd ® 10adsuj
o o R Lo _ . . |peeso2 00°bEL 109NV0E 100ree | ve BlII) Buneoay sewolsnd dojareq 3 elenea
e ' v LN . [ ) o JaB[0)
AU Cowl . . e Blige .w::m_m
AP e W . ol - ]+ Joosov'sys  fo00 Lonrie Lonre L "qer) suuobiy 1e sisag Bujssasoly
L | ' NN 1 SRR R R [1V-3:T: T 00°08 101nro2 1070102 ! Jonjpoey o} diyg pue yoni) peot
t 1 T < ” ' ” t iy - ] 1] v
Z ] ] I g L2 3 < I 1809 Anuend ysjuid uels ng uopdpaseq
GOR TOAS [ 90AY | WA | ook ] e6Ad | G6Ad 1o
N N N N N N N N N VWA WIS ,,lwa_m.muam_l\, ,ﬁﬂo‘mﬁm ,Al&:,mw BN \a_....a.\m)rx m/_uo TN T TNy ‘1/12F>._.~,y< o e o




[ v . . P

)0 1 Joolys

ainpayas Aoy pajjersq
M3HD SdO ® INL ® 3SVO 3SVE- 9 NOILIO

FINAIHIS STVIHILYW 1S9 ddD - OOLINT

EAHG'dNOD

Ananay 1eonpo ey
4og ssesbord I

. ‘AUl 'SWISISAS RISABWIY O

ewg u
owg sl
ysyud yoefo
Us}s 190[c

£690voe
2610010
0)HVI¥S0
4610140

A

00'€02'6v2't  |00'855'V2 £09NV80 20HvWie | 8L2 Buipue|g Aiq - suopesedo Aoe:
§ TR A g BliOeopdaY BHolbY
0e'618've 00°G6Y COAVINGO 2083490 | 0S2 (1S8) vodsues |, osomm ejeg 10} jsenbet
02'606'26 00'026'L 20HVINOZ 10d3sse | 96 ejeladp o} [eroiddy ujelqo ¥ vy ejeldwog
00'002'11 00°0v2 1003081 1010082 | 2¢ sue|d ‘jwejdw) 1@ 581NPadoid ANNndag dojaAs(
00°002'S| 00°028 1003ast 10100€2 | 2& ue|d Bujdwes - sjusweinbay 30N Ajliuep
00°96.'8 0008} 1010022 LONNrge ¥9 Emeesum 3_85_ % slusweiinbey Ajndeg euljac

[+ loooog's 00°05 100308t LOAONOZ 0Inpeooid MeN enoiddy

1t |eoroce's 00°0L1 LOAONSGE 10d3ssz | 2¢ SJUBLILICY BA[OSBY 1§ MBIABL

' 00'00v'8L 00'082 10d3sYe LONNP82 | 8b 01npeoold dojeas

O 00'008'9S 00'021'L LONNrL2 JOAVINLE | 9t m<w j0 _m>e&< 3 MoInGY] [eu;

"l lorvee'ooz 00°069'2 LOAVINOE maomca 00e 3SO/HYS dojeas(

N , Py esg, it A IUNOR Y AN LY S) UOeIBRa0 0 18

. bl b SRS A LA 2 R NN

: 00°000°202 00°0% 10HdV20 .8508 96 siaueluoD W9-10a _mm OL1 - Swn1Q 009 8seyaIN,

R 00'000°202 00°0% 0010050 .00ddv8l | 96 swejsAg Yoddng eseyoin,

00'000°'25. 00°0% 0010050 L00Hdv8l | 96 wewdinb3 $589014 85RYDIN,

' . 00°000'25 1 00°0¥ 66NNISI -GEHYINES | 8Y m_ag__w uoQ-BuIad 8sBUDING

, 00°000'vS 00°08 LOAONSGL 5508 9l EmEn_scm ;mz 3 %:sw ] ms.mﬁ ‘uopoedsu

C 00'000'¥52 0008 1010022 LoINroe 8y 159-ddD Ul juswdinb3 mep jieisu

. 00°000'v52 00'08 LOAVINGZ 0010060 | 831 yBiN J0 ‘N 1e dnyeig pue Bupse ). ‘UOHONISUOS

B A 00'000'v52 _ |00°08 00HdV.L 66HdV0Z | 102 (1t 3 1 L) sBupmesg sseooud ubjseq dojane

. 00°008'8 00°094 66AONOE .66AON20 | 91 sjjwiad buesado 'vdaN HYS 0} Indu] epiaoic

00°'004'82 00°095 66HdV6! 66HdV90 8 sideouo) Jo sjenoiddy g smejaeY 1884 UlejqC

00'00L'2 00°09 66HdV6 ! 66NVroz | sy (018 '30Q) pesinbes se sjuewesiby UBjIIM UIBIC

_ _ 00°008'S 00°021 66HYINZ2 66NVr9Z | e¢ pajejdap 3 jonpoid) ejeq uojezieloriey) ufelqe

; 00°006 00°02 6683422 66NVr9z | 91 ealigjueseldey 8)is-uo Ajuep

. . 00°002'} 00'082 66NVIrs2 «66NVIIZ 2 suojsseg Sujiesulbug enjep j1onpuog
SRR - , . ; o jEe elo

U N W h . . _ pgsiaiagielieiiojeniiec

. , : . oW ov'202'y 00'08 8693442 g6g3-422 1 laneoey o} djys pue yoni] peo-

e _ _ _ o S % ov'202'y 00°08 L6AONSE L6/AONS? ! Jeneoey o} s pus oni| peo”

. _ . c A7+ | |srssr'se 00°20p't 8683492 .8683420 | 91 Joulejuod paljked u) Byd Bulddiys eoec

o , P , o SRR 8h68Y'6L 00'20t'L L6AONY2 2610082 | 91 Jeu|ejuod pafjipes u} Byd Bujddiys ese)c
U Lo _ ‘ S N RRASSERH IS ~

Lo P ! | P B | : g ol u..._cﬂﬂzf
[ S 9 1 ] | . | X4 [ 1509 Kiuenop usjuiy yels ana , uojidpuasag
“m_s,r__‘ t0Md [ ROAT ] VORI 1T 00M LEAE N M- " powoBpng " |- peroBpng pivte | Ahuemz (8o ‘ r:_:&, ,



LjoZieoys

o B o AN it looeld'e 0005 869NVED 8elnrie | 8 Jauejuog Bulddiys (1) Wd 3 1oadsui [
. . N Y I aWBING0Ldg "
! ‘ ' Y. Y2 9€°2£8'C 00°cL 86NM02 86NNr60 | b2 epeln) Gujaedey 1awoisng dojeaeq 3 oien|jead
! , e . jolulieq fajold;
_ 0 B . b2 uisuossim 40 °n.
_ _ will 0v'b05's 00'S01L 869NV2L 869NV2L 1 10A938Y] 0} d[yg PUE YoNIL PEOT
; N A L m “ , Hondiis onold
! : ; _ % Co 0v'008°0¢ 00’ovd 86DNVEL 86DNVS0 v eoc_s_ao ms&zm We-10a _% S5 S_z peot|
1 ' ' ' b ' % o “
, Wl 02'566 00'02 861Nr82 86INrSE 8 sajilmoy ueld Emeommcmz m_m_sas_ %_%so
_ . R/ v vy68l'e 00'by 867 1NryL geNnryz | 2t A1oM AllliqeIUN0ddY B [o4u0) [BlBleN |
o 1 NS B 95°002 00y 86NNF62 86NNI62 1 {(189) :c%_a; 8inoag ojes Joj aggm
_ o ) _ 02°029'L 0008 869NVED 86NF12 W9-L0Q 65  ©INpeaoid meN m>e&<
! Co ol N 0L'0LL'9 00'0LL 8671N102 86710120 8 W9-LOQ S5 Siuewwo) eAjoseY 1 melreyt}
_ . _ 08'vSL'L 00°091 8671N190 86NNP60 | 91 wnig Wo-10q '[eb 66 einpesosd dojersq i
o e oo ' DINNON0Id.
_ . : 02'6¢'Y 00'08 8671N190 86NNP60 | 91 lauyejuo) buyddiys meN Wd %3 1edsulf
' o DEWBIRobId |
. _ , ol g e 09'920'S1 00°052 86NNIB0 .86HdV.2 | ve epelug Bupaesay sswoisng dojoasq B elenjea3
SR e AU IR Y SR IEEACER
o . . AU B ) m,.m, s , : ' ma ?.Eoumso,
o _ R % K 08'99%'y 00's8 8611120 8671N1'20 1 a>_8@m 0 diys Em Yoniy Eo,_
' I ' ' e 3 y 4, ! 3
| N 1 oo W ov'sL9'se 00'528 861Nr'10 86NNrve ] a,__scoc payipes vy byd mc_%_ﬁ Sm_n_ ,
b e . loeses 00°02 GENNILL 86NNTY0 8 selilaloy ueld uswsbeuep m_m_.sms_ %aeoo
: : A7 vp'681'2 00'bt 86NNTE0 S6AVIWNEL | 2l Rop Alfliqeiunoady 3 [04jUoD [Blelely
. . AN - 95'002 00'v 86AVINGL 86AVINGL 1 (15S) Hodsuel| ejeg 10} jsenbay |
: _ ' ' 01'1.08°s 000 86NNPE2 86NNree ! uny A1q esjioeid
, ' : ' el © joeoze’t 00°08 86NNz 86NNI60 8 wrag We-10a (86 65 8inpadoid mep enorddy
. L O VA 0L'011'9 00°0LL 86NNCB0 B6AVINGZ | 8 wnig N9-10Q 186 6§ siuelwiog eAjoseY B Meinel
o T : o AN 08'vSL'L 00°091 86AVINLE g6HdvZe | 9t wnig We-10a (eB 6§ anpadold dojaaeq _
. . N dt
o ~ o Tl ay . josssie 00°09 B6AVINLS geHdvie | 9t s1sujeuo) Guiddiys 9 Wd @ 1vedsu]
. . I LI d
. . vl (TR 00°002 86HdVES 8683420 | 8p B8y Bunesey Jewoisny dojeAeq 3 sleneal
! P ‘ Co A :
N N N . ) m w g, 3, I»W
S N < ovole'vLL 00'089's £043S€0 20AVINZD | O6b (e ni 2) - 10A1908Y 0} diy§ pue yoni} peor|
o 1 AU R A 00°628'L 00'591 20HdVLL 20Hdvol 2 Juswdiyg is| - tenjaaay 0} diys pue yan1] peo
_ | & N B
| Seacl]
T T0AT 003 T mamt~ _..l. 5 EA_ __ 1800 Apueno usjuyd wes | inq uopduaseq
S L N . > ~ gy PR . o
YOS YA TAIGTEYRTETETIEYIETEY vl 16 S L ubl STak. g el oy ey

llll




VU el b “) S RN N T T S T S S R S S U SR
02'029't 00'08 66HVINLE 66HVINYO 8 81nped0id MON aroiddy
0L'011'9 000kt 66HVNED 6693481 8 SIUBWILIOYD BA{OSBY @ MBIABH
08'ySL'L 00'09} 66934L1 66NVIIZ | 91 2Inpevold dojereq

3 SIAY
09'961'2 00°0Y 66934441 s6NVrI2 | 9l Jeujejuo) buiddiys Wd 3 Joedsu)
02'884'S 00°004 66NVI02 .8603060 | te eus|i0 mszouom Jewoisnd dojereq B 22_9@
8L G
: 3 , ,ma; .x/ia,H M»F-Qumﬂ%mmm“g hOi—Ja
N 3 3 AW ™ .
Ob'b0S's 00'S0L 8603020 8603020 3 o108y 0} djus pue yoniy peo|
: SUARIAIIG 19ND: #mv
02'058'9} 00'022 8603010 86AONOE 2 emc_s__oo mc_%zm loasu masscoo g peoy
At ; ) X ke el DUIDENORADH BlOTEN
80°86¢ 00’8 86AON9} 86AONEO 8 8_._>_5< ue|d juowebeue siepeiey elejdwod
¥9'969 00"yl 86AONZ0 86L00€L | 2 YoM AlliqeIUN0DDY 3 [0XjU0D jejiolel
95'002 00y 8610080 8610080 I (1s9) zo%cs._. ainoeg eaw _e aggm
! HUIBBHBUOH 10 SUBId 8RG
op'L08'e 00'0Z 86AONS2 86AONS2 1 uny ao 8_,8&
; DU
02'029'L 0o'oe 86AONV2 86AON1L1L 8 W9-LOa SS 9:88& meN m>e&<
0L0LL'9 00°0Lt 86AONO| 8610082 8 W9-L0Q §§ SIUBIWOY BA[OSBY B %som“
02'029'} 00°08 86AONZ0 896.100V| 1 "Bid V1NN 81npedoid meN aaoiddy
va'eer'e 00'821 86100.2 gédasoe | 9t wniq W9-104a '1eb g6 einpeosold dojeaeq
0L0LL'9 00°0LI 86.00€! 86d3S0€ 8 ‘B3d 2VENN SIUBSWWOD 8A[0S8Y 3 MejneY
v9'eEP'9 00°821 8643562 86d43si0 | ot QE Buyddiyg N<_z: 1oa _mm GE 8JNP8o0Iy %_28
by ¥s, "
08'581'S 00'09 86100.2 8643S0E | OF sieujejuo Buiddiys s_n_ w .8%:. |
0.'858 0004 8643562 «86d3S10 | 91 Jeujejuod ?_%_zw 2VINN ‘e se 9_0 eseyoing
88'565'c 00'89 869NVIE 861001 | ve T ?s_momm Jewolsny %_28 ) sg_gm
S A5 e donjue a9k
: s %_c: 18 lw¢mmwﬁ
ov'v0s's 00°504 86d3SLL 86d43SL1 1 Jenieoey 0} diys pue yoni | peoT
Y 04 i
y1°'v20'01 00°'b1L 8643591 8643591 A 1eutejuod pejjad uj byd Buiddjys esed
; i
80'86€ 00'8 8643580 86DNV02 | 01 sefAlloY ueld uswebeuep sjepeley eje|dwo)
ve'vel'l 00'v2 86DNV6L 8671Nr0E 2l HoM AllllqeIUNcoDY 3 [05jU0D jelelel
95002 00y 86DNYH0 86DNVHO 1 ?wmv Vodsuel | einoeg ejeg Joj jsenbey
! e 0 3 ; ¥ HUaH 0] SUYlY SR6T
ov'108'e 00'0 8643591 86d3S891 } uny A1qg eojjoe1g
02°029'L 00°08 8643SS1 8643810 ] W9-L0Q 1eb g8 einpadold meN oroiddy
0L'0L1'9 00°011 86DNVIE 86DNV8L 8 W9-100 ieb 68 sjueWWIo) BA|0SEY @ MBjAGY
08'bS5L°L 00'09} 86DNVLL 86710112 91 W9-10Q 6 58 einpadold dojereq|
DINp0a01d.
£ 1800 fpueno | usiud | umg ing uopdiroseq ,, ‘
pojefipiia | pojoBpna Ajeg . Apez a:o ~ Auspoy




20 pieays

95'002 00t 00HVINBO 00HVINSO 1 (1Ss) uodsueu] endag ajes 10} 1senbey
8266’} 00'82 009342 CONVIE} ve sefilANoyY ueld JuewoBeuey sjgpalel elejdwo)d
¥2'289'c 00'vL OONVIret 66AONOL | 2¢ oM Alligejunodoy g jouod [elee
s BYOTUAL 10] SUGId G55,
ov'108'e 0002 00HVYINSO 00HYNS0 | b uny A1qg eoderd
g
02'029't 00'0¢ 00HVINLO 00g3dee 8 21npagold moN eaorddy
0L'011'9 00°0L1 0083422 0083460 8 SjUBLILIOY BAJOSEY B MElAeY
08'y5L'L 00091 0093480 OONVIZ |} 94 eInpadold dojeaeq
PEIOId-
95'466'S 00911 0043480 ooNVreL | 9L s1aufejuog buddius Wd % 10edsuj
i AeINI0Nd -
01'985'62 00'025 OONVPLL .66d43s12 | 09 suep 6uiddiys wnujwnly i ojedpqedubiseq
00'9.6'Y 00°001 6643502 669NV60 | v2 Buejlo Buiaesey Jewolsn) dojeaeq 3 olenjeaz
08'845'21 00°0v2 66DNVS0 .6663481 | 96 ‘bey tewolsnO Jeo o} [Beiely ezyeloeiByd
UI1a01:100{05d «
; ™ = L0 2T BRI U AN
09'SLL'Y 00'06 66HdVES 66HdVES 1 JoAl@o0Y 0} diUS pue yoni) peo
IAIGNposg?
06'.81'61 00098 66Hdva2 66Hdve! v loujeiuco payued u) byd Suiddiys soe)d
Ui ‘Bha)y
08'086'c 00°08 66HdVSH 66HYWEZ | St SOIAOY ueld Juswabeusy sjgele(y aje|dwos
09°196°L 00'091 66HVINZE 6683462 | 9t HIOM ANIIGRIUNOD3Y B [0RUOD |eliejey
95002 00't 66HVINOL 66HVINOL 1 (LSS) Hodsues | e1noeg ejes 1o} jsenbey
" ) TR Ba5
ov'108's 00'02 66HdVSI 66HdVS!H 1 uny A1g eojjoeld
AN anea, gujpesy,
02'029'1 00708 66HdVYL 664dV10 [ e1npaosid moN oAoddy
05'€29'9 00'021 66HVINLE 66HVINBI 8 SJUBWWOYD BAl0SBY @ MBjABY
08'p5L'L 00'094 66HVINLL 6683481 | 91 e1npedold dojeasq
J] 2
og'sgl'e 00°09 66HVINLE 6683481 gt lauleiuo) bujddiys Nd 3 1edsuj
)}
09'002'% 00'08 6683421 .66NVrLE | 9L eyeilg Bunposy Jawoisng dojeas( B sienjead
! 3]
| USRI UeE TR RoN:
89'€59's 00'80t 66HVINES 66HVINEZ 1 laa@00Yy 0} diys pue on1] peoy
08°16L'G 00°011 664viNeg2 66HVINZZ L 1auteiuod papned uj byd Buiddiys eoeld
o d)l
91'962 00'91 66HVINSO 6693462 8 SORIAIOY Ue|d Juswabauep s[euaei oisjdwol
vey61't 00've 6683422 6683420 | et MIOM ANIIGRIUNCODY B [0JjUOD [BlBlEN

95°00

]

[ | i 5

¥

Ad] €0Ad ] S0Ad i L10Ad

—;J

G0Ad

D= S e AV AV T AV v

PG

perwefipnq
g

Y
—

00y

—

—

6683480

6683480




, . . , ' [ | ooty F Vo Vorod A« \ F{w »(‘ mm. ._m ﬂl\w F4 y o Vot Ve y ot ) ' . A ) 3o [
A m N 95008 0oy 0043552 0043852 1 (1SS} nodsuel | einoes ajes 10} 1senbay
o R ' i _ 08'086'¢ 00°08 009NVLL COAVINYE sejllAldY ue|d juswebeue sjepee ejejdwod
i H “ ¢ '
. i Co ! 02'1.6'a 00°021 00AVINES 00HVINGZ Hom 3__32582 K] _e_coo fepele
i ~ f m , f ' N ' m. . ... ~ . . . TR Y CTRIENIT,
co Lo - - |ogsoz'st  looosz 009NVLL 000NVl | b |
. M R “ ~ T [ |ovorzs 0009 009NY0} 00INrLL | 9t swnJp |2 - $81NPo0Id MoN eAolddy
. . b . o 0980211 00002 00INrEL ooNNrsk | ol SWINIP J|B - SJUBWIWOY BAjoSeY 3 MejnsH
_ b . o0 |oeeos'st 00°02¢ 0ONNrY) ooddvel | ze Swiniq JE - S8anpesold dojeaeq
I Lo o . S T oeises 00091 00DNVED oolnrol | 9l sieujejuog Bujddiys meN Wd 2 10edsulf}
o o : - : 0p'6€1'0L 00081 001190 LOONVP6L | 96 «E¥ SwnIg We-10Q '1eb g8 Aixis eseyoing
. m . . . . v ~ I N TR 00'081 001Nr90 L00NVr6lL | 96 «£2 SWnIQ We-10Q ‘1eb §g inoJ eseyoind
R A . 7 | - : « loveci'ol 00081 001Nr90 LOONVP6L | 96 .85 SWniQ We-L0q ‘eb 01 | eld eseyoind
; v . WA LAY U . 0p'684 ‘0 0008} 0071190 LONVIr6lL | 96 WL~ msao W9-10Q ‘'jeb o:o:o.acmé eseyoind
! _ KX XA
A A . ' I .| {opess'ee 00°025 0ONNreg O0HVYWNSL | 09 sueg buiddiys E==_E=_< mao_san_\cm_so
o i ' , K o “ 02°98L'L 00°0v1 00HYINYL 0083420 | ve B8l Bulaeoay 1ewolsn) dojeaeq B ejenfea]
: “ : : _ ; e Jooies'el 00°092 0083410 66DNVE0 | 96 "bey Jawo}sng jool 0} [elielel ezuajoriey)
0 . H _ T ' A . " ' , C ‘ - .
Lo o L _ o . SlELgmnciouonid
o : S m: : _ .- b Qozest's 00°0L1 6610040 8610040 l JleAlpoey o} diys puesjoni peoy
IR P ‘. , 7 ISR
U o o s boowl o T Jeoeso'or 00061 6610090 6610050 | @ Joujejuod peyiao uy byd buiddiys eoelq
o co , “ : A A ; IR
A A 08'086'¢ 00°08 6643522 e6onvse | 9l selnloY ue|d JuewefBeuely sjepele ojejdwog
oty B oo : _ S R [T -looy 669NYYe 66DNYY2 i (1Ss) Hodsuel] e1nosg 8jes 10} 1sanbay
coe b A Lo ' VAR . 02'1.6'S 0002} 669NVYE 66NNroc | 26 v_s\s Aigeiuncooy 2 (0100 (ehieley
Co . . , . | . 5 360 , Y TR L g.w.wxomn ENTTE AU EESEN
S o . Jovioe'e 00702 66L00%0 66.100%0 } uny A1q eoljoeld
[ Co , 02'029'} 0008 66NNIOL 66AVINIE | 8 einpedoid meN enoiddy
A . L . lozori's 007041 66AVINLE 66AVINEL | 8 SIUBLIWOY OAJOSBY B MB|ABY
| | N o e |estbses 00091 66AYINZ) 66Hdvsl | ot a1npeoold dojereq
. L . ! . R . . ¥ C.u
B i L " |os'ssl's 0009 66.00%0 6643520 | 91 Jeugejuog Buiddiys wd 3 1oedsul
I [ . . . |otory's 00'09 6643502 L66HdVI0 | 96 Jaujejuod ms%zm JO UOREOI|ILIBY UIEIq0
. i f m . . Y
o o _ 0v°96€'6 0008} 66HdVYL .6683481 | 2¢ |
A C , _ \
' | , ,
[l 1 il ) m 1 1 1 v
| i ' '
_ ' .
S I A -
A & F - 8 T ] I 4 I 1809 b::msc usiu4 uels ana :o_.n__om n.
2 L (1].¥ g : , _ I, ne ) , :
pracl  EOA 1 WOM T T VORT - o tBA | 86A | pnojebpng | poisBpna | - Aliea. Awa  |Buo| .. Aoy




Ljo91eays

ov'108'c 00'0L 107Nr20 L0INF20 1 uny A1q eafoeld
s DUy
02029'L 00°0¢ LONNre2 LONNrel 8 21npadoid meN erosddy
05'€29'9 00°021 LONNPYL LONNIY0 8 SIUBLULICYD BA0SBYH %3 MBjABY
08'pSL'L 00°091 LOAVNLE LOAVWED | '91 ainpasold dojereq
ROINpLo0Id’?
08's8l’e 0009 10AVINLE LOAVWED | ot sieupejuc) Buiddiys Wd 3 am%c_
0] :
9L'868' 00'e8 10AVINZO Jodvinze | ve o0 Bujaleoey Jewolsn) dojpaeQ 3 gg_gm i
T e
00°200'9 00°GL1 LONNrY0 LONNIYO t §_m8m o} diyg pue sonij peoty
- 2 qL 154 0 0} ,w
01'SL0'9 00041 LOAYILE LOAVINL2 1 Jau|ejuo pajjjed s 6yd Gujddiys sm_n_
NPRIBQGOLE .&w ) 3
0V'066'1 00’0V 10AVINOL toddver | 91 se|llAlioY ue|d Juswebeuey sjepeie e)e|dwo)

yy'681L'e

02'029't

00'bv

00°0E

10ddv8l

LOAVINO L

10HVINee

LDAVINEO

91

ovor | loawzL | LoAvLE | L]

3OM AIqEIUN030Y § [01UOD [EHOIEN

wniq W9-10a 1e6 58 emnpesosd meN eroiddy |

R C _ 05'€29'9 00°021 LOAVIN2O LOHdV6L 8 wniq W9-LOA (86 §8 sluswiioD eA|0SeY B MelAeY
: o 08'v5L'2 00°091 LoHdv8el LodvYwzez | 9l wnid W9-L0q 186 68 einpedoid dojeaeq
Ll D _ PAIREODIe
o o o 08's81’s 00'09 10Hdv81 LodvINge | 9t s1eujgjuo) Buiddiys INd % 10edsu
1 Lo o $2'260'L 00'vet LOHYW IS 1083480 | ¥2 el bujaieosy Jewoisny dojaneq ¥ ojenjeal
4 _ Coa : [OIBa 19B[07d
o Co : - R e A M & e _mzwuwﬁuwzﬁwﬁ ,
N . . 00's0¥'SPS  |00°0 10AVINLL LOAVIAILL 1 *qe euuobiy je siso) bujssesold
e s o 08'961'Y 00°08 LOAVINOL LOAVINO L 1 1onje06Y 0} d|ys pue yoni), peoy
o ce ~ oy ]
L1 . o 02'061°21 00'022 LOAVINOL LOAVINED | 2 1eusiel jo Alojuaau] spienbiajes
R C . 4
o Co . 08'086’S 00'08 108dvs2 10HdVS0 | 2t SBIIANOY UB|d luswobiauely sjepeiey ejejduiod
o o o 02'1.6'S 00°02} LOHdVH0 1083480 | 2¢ 3o AlljiqeIun00dY B [01UcD |elsleiN ]
. . . 85008 00y LOHYNS2 LoHVINSS I (1SS) uodsuel ), 81ndeg 8jes 10 Isenbey
. o - ) 53
‘ v o 00°268'9 00°0E1L 1083420 00AONSO | 8¥ 0l Bupaieasy 1ewoisn) dojaaeq 3 elenjea
*
" ! L 1Blisse aw,,,>
R o M o 00'8v2'2L 00'00b'1L 00AONZS 00AONSO | o2 18M833Y 0] dys pue oL Eo._
e oo o SO'v62'612  |00°060'Y COAONLO ooonvig | sb leufejuod payjiuad uj 6yd Bujddjys edeid
i Y ' D)y .
A - hmorn_ | muot 5K 1809 Aivend ys|uid4 uels ng uopdysseq
For v vy o 7 N T i T T T S Ter AN F Y S e LN S R,




' A ) . 1ot o Yoo Yo N ,.V”VKVA\V.,4‘._VQ4‘M~‘«.v\\".,,,_,,.,\ A ’ ) » A

- zjolieys - . . _
) .. SLLL6'LL 00'805'} £€0d3syo «20L0020 | 981 . suojjetedo BujpueH (eny WNS
n e ¥2'.08'182 00'6.Y'S 20L0010 .L0LD010 | 102 suojjiesedQ bujjpue jend WNS
9£'826°019 00'226'6 1043822 .00d3sez | 102 suojiesedQ Bujpuel |end WNS
. ' 96" 192'voV 00'220'6 00d3s.2 .0083dve | 131 - -~ suopeladQ BujpueH [en4 WNS
T PR 08'828'862 0009L'S 00g34ge .66710010 | 08l Buesy,
o 2012 BINaBS O1eo ANy
L SiSlo]ieladnIpbRdpeasIS0d pepDY:
IR oy'851's20'2  |00°02.°08 1043592 «L6LO0L0 | 208 sydieoey/sjuswdiys WNS BupienobeN
N . } OHON: B
I N BB nieo (TsUol i (loBENo)SUY
: A 5 N S A IR b X o < fh
m. o . 00'212's 00'001 1071NrS0 £07IN1S0 ! euuobiy o) djys pue yoni | peo
. . yivLe'9 0oLt LOINPED 10INreo ) ddO 1B Jeujejuoo pejjjpe uj Byd Buddiys eoe|d
' ' ' N 1918 3
B 08'086'¢ 00'08 LONNre2 LONNFLE 2t seliiaoy ueld Juewebeuely sieueien elejduo)
02'126'S 00'02} LONNr20 LOAYWED | 02 BoM Alligeiunodoy B |0ajuoQ [eyelei
T . 5 % U $30) j i
# £ P 530
. L ] c 1 . 180D fpuend ys|ui4 Heg na © uopdjiosaq. N _
_q_ot_‘ {LE) 1. Bok pooBpng | poroBpng Kiteg . fuez emol. 0 0 fuanow. - -t .




20 L lsoys

a|npayag Aoy payeiaq
M3HO SJO ® INL ® SI SV dIHS - d 1dO
FINAIHIS STVIHILYW LS9 ddD - OOLINT

“ouf ‘SWesAS vIsARWIIS O

L6900z awguny

Aoy vonuo Al | 2510040 aiw@ ewg
wgssebord ApmmmemnusnnnllY | osuviiso ysjutd 1oeford
26870140 usys Jooford

PAHT O g A3 [ RN ]

oP’'108'c

86NNIET

86NNree

uny A1q eo)jo8Id
I
ddy

88'896'061

20934¢€1

02029'1 0008 86NNI2e 86NNPE0 wnig We-10a 186 69 eanpesold MmeN oAl
0L'0L1L'9 00°0¢1 86NNM80 86AVINOT 8 wnia We-10a (86 6 sjuswiwio) aAj0SeY '@ MBjABH
08'¥SL'L 00°09} 86AVINIC 86HdV.ie 9l wnig We-104a |eb 55 einpedold dojereqf
% ! T o
08'G81'e 0009 86AVNLZ 86Hdv.ie ot sieujeluo) Buiddiyg g Wd 3 1wadsy|
N Qled
0b'928'01 00°002 g64dveS 86834c0 214 elo)) Bulaeosy Jewolsn) dojeAsq ¢ 8lenjeal
IR
R LR 1N
08'€56'0L 1 00°091'2 SOHVINLES FONNPLO v6e (ob my) 2) - 1eA1900Y 0} diys pue soniy peo
00°SSY'L 00°SpyL LONNr90 LONNIPSO c

swdiys 151 - 10A1908Y 0} diyS pue 3on1] peoT
T ,

% s > % X3 "
{082 -8) 5,1-0@ U] s1eupejuod Sujujewal 8oe|d

- A T

ol 3 .

g N

00°282'6 LONNPLO
05'288'L2 00°60S LONNIry0 L0AVINGZ v (2-1) - 5,100 ) byd Buiddiys eoe|d
B 8
02'126'S 00021 LOAVWZL 10HdVES o1 SelllAIoY uB|d Juswebeuep sjepelely ejejdwoDd
95002 00 LoHdvee L0HdVES i (Lss) vodsues), einoeg ejes o} isenbey
00'256'6 00°002 LoHdve! 1093492 2¢ A1oM ANIGBIUN0DDY 3 [01UOD [BlBlB
40} sURIld SRS
08'209'2 00'0v1 LOAVIIY2 LOAVINES ] uny Ai1qg eofiorld
% 2 4 Am
02°029'1 0008 LOHVINZZ todvwZo | 21 24npadold meN arolddy
05'629'9 0002} LOHVINGO 10834t gt SJUBLWILLIOYD BA|OSBY 3 MBIABY
02'280't1 00°0v2 [LEERD 000306l ) 2Inpeooid dojeaeq
09'8EL'y 0008 LOAVINZZ LoHdvse ot teujejuog Buiddiys meN Wd % wedsu)
08'9v8'126 00°002 LOAVINSD 9le sieujejuog bulddiys 1-0Q 96 eseyaInd

il A

00°08

+00HdVet

8683422

“looovz | ooddvsz | .0083420 | 8b |

10

FELY

Jonpoey o,~ m_._m pue jom ._. peo

0v°202'% 868342 L
ov'202'y 0008 L6AONSZ L6AONSZ L lenadey o} diys pue yoni) peo
8v°sey'ss 00°20v'1 8683492 .8683420 ol laujejuod paljjued u) byd bujddiys adeld
8y°'s8b'sL 00°20%'1L L6EAONYZ 2610082 | 91 laujejuod payiea v byd Buiddiys edeld|)!
]
BB TNV
1509 Apuend ysjuid uels ang uopdiroseg
- mesmw:m - /uemmuqsn. Auey.. _Kue3 | Buo Auajjoy . N
4N ;O S A T ST - - e em e e e bea e e



. [

: Jou ks L , |
ov'v05's 00'S0} 86d3S4} 86d3SLL ) Jeaieasy o} diys pue yoniy peo

3 3 4,J~ 3% g L

FLpL0'01 00'pit 264389} 864359} 1 Jeujeluoo paijued uj byd ms&_ﬁ 808,

_ axjuday [elia|ey
|sorsse 00’8 8643580 869Nvoz | Ol selloY ueld Juswebeuey sjeusjep ele|dwo:
vev61’L 002 86DNV6! 867Nr0E gl AIoM Alljiqeiuncooy g [0)U0D [elejey

95°00e

02'029'}

00y

00'0E

8692NYY0

864388}

86ONVY0

86d3S10

(Lss) :o%cE ._. E:umw Qmw § Jsenbay

nN9-1Lo0q 1eb g8 mSum..ooi MON m>oaeh

joLokl'e

00°0LL

86ONV1E

86ODNV8I

W9-10Q {eb g8 sjustuwor) eA[0SBY B MOJASY

96°.£8'E

. loy008‘0e

02°566

00'02

86DNVLL

86711082

867nrst

Eo..ron_ 1eb ¢g o:iaaen_ dojens
[pess

SeNIIOY UEld EmEmmm:ms_ m_mzsms_ m_a_nEo\

vv'681°2

'100°vY

861Nrvi

86NNIrve

HOM ANIGEIUNCDDY g [0A)UOD jBeley

95°00¢

02'029't+

00’y

"86DNVED

86NNree

86NNr6e

861NF1ic

c.mwv :o%cs n qumw ajes 10} ﬁo:_uom

S_w.._.oo mm E:nooo& MON o>oa9

0L'0L1'9

00°0LL

8671Nroz

8671NrLO

W9-LOA GG SiUBLIWOY AjoseY B MBjAst

08'v8L'L

:

0c mmn v

09'9.0'€}

o00se | geNreo | .86udvie | b2

867N190

86NN[60

EEQ W9-1L0Q '1eb g6 einpedoid ao_0>on

02'566 0002 96NNl wmz:_..vo sefijAlloy ueld luawabeuey sjsueiey o.o_an‘
yv'681'2 00°'by 86NNMreo B6AVINEL cl %op Alfjigeiunodoy 3 [01u0D felieley
95°002 00°p 86AVYW6 L G6AVINGL L (LsS) Modsues] ejes Joj 1senbey
v 40}.SUR S8t
180D CAnuenn ysjuid BT ing uopdisoseq ;
pojebpng | pojobpng Ajea duen | Buo o, sy :



Lijogleays

o | _ . ‘ ;A N% : : 09°002'y 0008 6663421 .66NVrLE | oL epej) Bujapoay tewoisn) dojeasq % ejenjeA3
o _ w A By , REIAIAR
! " P M 4 e
o L = S 5] 5y djys “ eiiolel s18(d Ayooy
. ~ N “ . , LR “|soese's 00°80! 66HYINEZ seHvNEZ | 1 laajpdoy 0} djys pue yoni ] peoy
. e D " + . i3 npos
L , . . o T _ . B 08'164'S 0070t 66HVINZZ 66UVINEE | | 1suiejuod payines u) byd Buiddiys eseid
_ o ' : ' UIieRRdoH (oHDIBING
o . o N y ~ . 91'962 00°91 66HVINGO 66g3de2 | 8 sojlialoy ueld ewabeuely sjeejely ejejdwod
o " R N ‘ _ o |revell 00'v2 6663422 6683420 | 21 H1oM Aliqelunoday B jojuod (elejep
. _ S B A _ . 95°002 00t 6663480 6663480 1 (1sS) 1odsuel | einoss ejes 10) 1senbey
B R S DUUR A | RS S i BRI
o o I o ' ” to o - oy Los'e 000 66HYINBL 66HYINSI t uny £iq eojjoeld
L . ” 2B L . . ¥ o i 25 Uiy
u K e R ‘ ” ' v |ozo2e't 0008 66HVINLL s6HYNLO | 8 21npoooid moN oroiddy
o _ N . . . Jorori'e 00°0L1 66HYINED 6663481 8 SJUBLUILIOD BAJOSeY B MBJABY
ﬁ , " el T . o rlogsL's 00091 66634L1 66NVrIZ | 91 ainpeoold dojeaeq
o o N o . . ©T 0 109°96L'2 00°0Y 66834.1 66NVrLe | 91 Jeujeuod Guiddiys wd ® 10edsul|
' ' . o ' ._ - 3} ds
- Lo 1 .. .|ozsesi's 00°001 66NVI02 L,86030E0 | t2 BpolID Bulaaoey Jeulojsng dojoaeq @ olenjea3
'y ! ” L o . + O A5 .& @u%&d
| . S N I b : o ojhuiusefiovn.
" o o e . |ovvos's 00°S01 8603020 8603020 | 1 1aaj026y 0} djys pue Yoni), peo
' . i _ ~ . : : 1 : 1 ll ) _ @E E 301
: _ R ro oz osa‘9l 00022 8603010 86AONOE | 2 sieuejuog buiddiys 10Q § ui seujejuog § peo’)
. . T . _ . 1z : : 7 gLy o Wsse heq 07 DUBENOBOU/BHBICH.
A o T . : T ©v 1s0'gee 00'8 86AONSL 86AONEO | 8 sollilioy ueld Juswabeuely sjepeiel ejajdwo)
v . _ . . o - |voree9 00yl 86AONZ0 86100¢€L | @l 10M ANligeIuncooy B |05ju0D [elsjBly
o o AR T I t ¢ leso0z 00t 8610080 8610080 1 {1s8) Modsuel | a1noes ejes 1o} isenbey
. . _ o Co . . 0] JOL SR 875
. . N o, . Joviose 00°0Z 86AONSZ 86AONSZ | uny A1Q eofjoeid
: f ) B e ' . ' * i .Aw
e, .. . ozoze't 0008 86AONYE 86AONLL | 8 W9-L00 §§  einpasold meN eaoiddy
w o o A D B ©1oloLolt's 00°0}} 86AONOL 8610082 | 8 W9-10Q S§ SlusWWo) BAIOSEY 3 Melrey
. : : N Co v - Jozroze’t 0008 86AON20 86L000L | |} ‘Bid 2V INN 8Inps20id MaN aroiddy
| L ._ e N S A 00'82! 8610022 86d3soe | o1 wniQ We-LOQ ‘BB 5§ einpedoid dojersg
. . s co v - JoLrott's 00°0L1 86100€1 gedasoe | 8 "Bid 2VINN SlusLIoD aAjoseY '§ meiraey
' ' ” : N o '|veeer's 00'821 86d3S62 8643510 | 91 | ‘Byd Buiddiys 2viINN L0OQ 186 ge einpaoold dojeaeq
. 4 Y Co | b RES0INpaI0Ie)
. . Co ) . ", . . . Josssi'e 0009 8610022 g6dasos | 9t sisurejuo) Buddiys Wd ® 193dsul
o ! : ‘ _. R i : + +loLess 0001 8643562 8643510 | 9t Jsuiejuog Bulddiys gviNN '|eb ge euQ eseyaing
. D T “ 4. S A B1D30Id
_ i o “ R R “ . - |esses'e 00'89 86DNVLE 861Nr1e | v Bua)uO Bulneosy tewoisnd dojeasq B slen(ea3
. _ o b ) . o\ L B[aT
- - Y o ' ”4 ! . " o {Lji Sx..mmqmwwm
il L) [ T0Ad 00Ad I 66 [ @AM 1509 Anuend usjd - uels ang uopdpsseq _
N o T T T T T S e [ A o AR AR e e O




U el

n.\w [

' w.,,

0270419

00011

66AVINLS

66AVINEL

08ySL'L

08°'681'c

00091

66AVINCL

66HdVSi

3
Jeufejuod

661000 6643520
ov'ovy's 00'09 6643502 .66HdVI0 | 96 Jsuejuo) buiddiyg jo uoyeoyne) ulelqo
AUOLRINI0, m_,w
0t°'968°6 00'081 664dvl .668348) | 2¢ BuellIO Bujnjadey Jewoisnd dojerag B elenjeAl
TN
Sreasen(Alquess inl) Hmd:
00'286'c} 00°042 00HdVv12 004dvel [ JoA)0eY 0} diys pue yoni peol
98°212'06 00'vel'} Q0HdVL) 00HVINGO | 22 Jeujejuod paljines ul Byd Buiddys edeld
j BT ‘ ; : ; ~8; BUIBEHIEdnH TeUBIEN
95002 00'f 00HYINBO 00HYINSO I (1LSS) Modsuet ] emoeg ofeg 10} isenbey
82'€66'L 00'82 0093452 OONVIE} ¥2 selIAloY ueld Juewebeuepy siejelely eie|duosd
v2'289'c 00'yL OONYr2} 66AONOL | 2¢ HIOM A)iaejunoody 2 [0UCD [elslel
J[iBnnede o) suRld's
ov'108'c 00°0L 00HVINSO 00HVINGO 1 uny Aig esfjoeld
02'029't 00'0¢ 00HYINLO oog3adez 8 81nPed0id meN eaoiddy
0L'0LE'9 00'04 1 0093422 0093460 8 SJUBWILIOD BAJ0SEY B MejAeY
08'y5L'L 00°091 0083480 00NVret 9l ainpedoly dojereg}]
28 RN Y 074
95'966'S 00'914 009380 ooNvrzt | ot s1sujeluo) buiddiys wd ¥ 10adsuj
? o kL eIoIo01d
01'985'62 00'025 OONVPLL .66daste | 09 sue9 Buiddiys wnujwn|y b ejesuqe-/ubiseq
00926t 00°004 6643502 66DNV60 | P2 elie)l10 buiateosy Jewoisng dojeeq 3 slenjes
08'8.5°21 00°0v2 66DNYS0 6683481 | 96 *bey Jawolsng 198 0) [elI01BIN BzitelorIRyD
: olliflag-weloly”
: ; R R A s LT
09°GHL'Y 00'06 664dvee 664dYES } 1eA1000Y 0 djyS pue yonij peo’) “
)
06'28Y'61 00°09¢ 66HdVee 66HdV6) ¥ Jaujejuod paien ut byd Bujddiys eoeld
B TEEIo.
08°086'S 00°08 66HdVS! e6Hvwee | st seljjmoy ue|d juswebeue sjejeiely siejdwog
09'196°2 00'091 66HVINZ2 66834e2 | 9! J10M Al)igeIUNCODY B [01U0D [BUeIEN
95'002 00'y 66HYINOL 66HVINOL y (188) uodsurl) einoeg ajeg Joj isenbey
2 b 1S5
ov'108'e 00'0L 66HdVS} 66HdVS) I uny A1q eopoeld
! 1
02'029't 00’08 66HdVYL 66HdVLO0 8 0Inpeooid MeN eAosddy
05'629'9 00’02t 66HVINLE 66HVINSI 8 SIUBLUIWIOY 8A|0SBY B MBjABY
08'v5L'L 00091 66HVINLL 66g3d8t | 9 21npsoold dojeaeq
01 %
08's8l'e 00'09 66HVNLL 668381 9t 1eufeiuod Buiddjys Wd ¢ edsujff
3 J)
INYOL
1809 -Knuenp usiyg uels ang ) :o:&_uaon , .
: zom%m:m \ vsomgm, Apegy Aueg 810 , Aanoy . . o




£}0 518843

02'051'2} 00°022 LONVIE0 LONVI20 2 (eperepy jo Atojueau; sprenbojes
g BU0) | .«26 4
08'086'¢ 00°08 0003021 00AONIZ | 2t sellAloY ueld JusweBeue sieysley ejejdwod
02'1L6'S 00°021 00AONOZ 00d3s9z | 2€ JOM AllIIqeIUN0oDY 3 [03U0D [ElBleN
95'002 00"t 00AONE} 00AONEL ' {1Ss) Uodsuel . einoeg ejes loj jsenbey
BEI 0] SOBLT
00°268'9 00°0EL 0043552 0ONNf62 | 8v e}l Bujajaosy Jawojsng dojaae( B ejenjeag
! 1o1eiSSRIE HOOAA
00'8v2'2L 00°00V'L 00AONZZ 00AONBO | 02 1aAj@00Y 0} diys pue }oni1 peol
AIEE
S0'v6L'612 00'060' COAONZO 009Nviz | Sy Jauejuod papiued ul byd Bujddiys soejd
B TELOTON:|
95'002 00y 00433852 0043552 1 (15S) Hodsuel), 810298 8jeg 10} jsonbay
08'086'¢ 00°08 00DNVLL 00AVWbE | 8b sejllAlloY ue|d uswebeue sjelele|y elejdwod
02'1L6'S 00°021 00AVINES oodvwez | zce 3HOM Alfliqejunoddy 3 [01UCD [BlolE
00082 00DNVL} ooonvet | v | :
S s SRS e A
oroye'e 00°09 009NY0L 007NrLE SWNP [|e - S0INPedold MoN eroiddy
09°'802'L | 00°002 001NreL 0ONNrSL | 9t SWNIP [|B - SHUBLILIOD BAJOSOY B MBJAGYH
09'605'S1 00°02¢ 0ONArYL 00Hdv6lL | 2€ swni( |je - seanpesold dojereq
02'LLe'8 00°091 00DNVED 001Nro} ol sisufeuo) Bujddiys moN Wd 8 10adsu ~
Ob°'6£1°0L 0008} 007N90 +OONVYF6L | 96 +EY SWnIg W9-L0Q '1eb g8 AIx|S eseyoing
0b°6E8°E1 00°081 001Nr90 +LOONVr6L | 96 «£2 SWNIa WO-104 ‘186 §g 1no eseyoing
ov'6sL'oL 00°081 001Nr90 O0NVr6L | 96 89 SWniQ W9-L0Q 'eB 011 oAl eseyoind
ov'6ct'oy 00°08¢ 001Nr90 O0NVr6L | 96 «BL = SWnIQ W9-LOQ ‘teB 0| | euo-Auem] eseyoind
3¢ |
01°985'62 00°025 00NNrez 00HYNSL | 09 sue) Buiddiyg winuuinly eleoliqedubiseq
; 02'981'2 00°0v1 00HYWPI 0083420 | +2 BHellID Bujaeoey Jewoisn) dojeas( B 8len|eal
_ 09°18S'E1 00°092 0083410 669DNV60 | 96 *bey sewojsn) 108 O} eli01B|\ 621BlOBIBYD

{ A [¢)

. Jozest's 00°0L1 6610020 6610020 i 1aAj928Y 0) d)yS pue YoniL peon
00°280'01 00°061 6610090 66100850 2 Jeujejuod payines u) byd buiddiys eoe)d
08'086'¢ 00°08 6643522 669Nvs2 | 91 sejilAlIoY ue|d Juswabeuey sjeusiely elejdwod
02'126'S 00'021 669NV e6NNroe | 2¢ oM AlllIqeIUN00DY ¢ joNusD [Busieif
95°002 00y 669NVYe 669NYYe L {1SS) vodsuel . 81ndag ejes 10} 1senbey
ov'108'c 00'02 66100v0 66100%0 t uny L1q espderd
02'029'L 00°08 66NNroL 66AVINLE | @ e1npanoid meN eaoiddy

| 86AT 1500 &pusnp ysiuy _ uels _ ing uopdysaseq
o Ptpng pmabpna | Aues L dwes. TBped o e o R e -

— — e e em s e, Wme s Wme swm e mmm @wn e Emm e




[ v_rv

O T

- . «d0%  4S- R

9e°192'vor

007220'6

0043892

«66d3S1¢

suopjesed( Bujpuey jeny s_—ﬁ_

08'8¢28'862

00°09.'S

6643502

+66HdV10

Buugesy

ofje _udmo m wga

i o :
NPT R P WOV N vy

o:_._omE 0) aEw vcm HonJy peo

€,

A

08'086'C 0008 LOAVINEZ LOAVINEOD SBRIAOY UE|d JuswebeuByy S|eHeIEl %_%oo
02'1L6'S 00°02} LOAYINZO Lodvez | 02 H10M ANligEIUN02dY B [04UOD BBl
X A 8 St T UHR Y ¢ .wmw.f,\.
ob’'108's 00'0L JOAVIANYES LOAVINDZ 1 uny Aig eojoeld
02°029't 00°0¢ LOAVINEZ LOAVING | 8 2Inpesold maN enorddy
05'€29'9 0002} L0AVINGO 10HdV92 8 SIUBLULLIOY BAJOSBY. B ;m_smM
08'95L'L 00°091 1oddvse Lodvinee | 9 2.npedoid dojeneq
08'sgl's 00'09 104dVy52 Lodvinee | 9l SIBUEIUO) Buiddiys Wd ¥ sm%s
Y 2 UsIEI0Id;
9.°868'y 00'28 LOBYINES ,1093dsL | vz BUILID BulAROBY Jewojsnd dojereg B sg_gm
: B{07d;
% 5 . 3 4 ~ ‘ f 9 N‘: ‘ x..-m‘g
00°200'9 00'sil L0HdY92 -LOHdY92 i lone0ey 0 dys pue yoni) peo’
s \ 14U 10rpos g
01'GL0'9 00°0}} LOHdY9l 10HdV9l I Jeule|uoo _8;_:8 u| Qa ms&_ﬁ ade|d
UBAICARH:BHOIBN
0v°066'| 00°0v LOHdVEL LOHVYNSE | 91 SONIAOY uB|d Juswebeuey sieusle elejdwog
vr'68l'e 00'pb LOHYINY) loa34st | a9t MOM A)I|QBIUN0DOY 3§ [01U0D [elele
5 DUIDBR0uda 0T SURId EHE
ov'108'e 0oL’ loddvel’ 10HAVE) } T uny AiQ edjioeid
02'029°L 00’08 LOHdVEL LOHVINGE 8 wnig We-L0Q (86 58 0inpesoid meN aroiddy
05'£29'9 00'021 LoHviNSe LOHYIS I 8 wnig N9-L0A (86 §8 siuswwo) ejosey B mejney
08'pSL'L 00°091 LOHVINPL 1083454 | 9l wnig W9-10a eb g8 einpasoid dojereq
08'581'e 00°09 LOHVINYL Logadst | ot sisujeluog Bujddiyg Wd 2 10edsu)
o . T
$2'260'L 00'v€} 1083441 JONVPYO | b2 epen) bulsjeosy Jewolsn) dojens( 3 elenjeag
TioB[00;
e i eI el .ww;:..
00°000'sys  |00°0 LONV#0 LONVPPO 1 'qe") euuobiy je s)s0) bujsseaord
08’ 8_ b LONVIE0 LONVIED a>_8°m o} %_m puE Yonu) ES
) Aiuenp ysjul uondyasoq A
_pojofipng | pejofipng. Apeg , o Aoy ,




Lo Liooys

. ; fvosea’zis  Joo'sso'ol 20HVNS2 .10d3szz | 96 suojjesadQ Bujipuey 18n3 WNS
: ' Y2 2IS'8EE  |00'ELS'9 1043592 .00d3SZ2 | 102 suojjeiado BujjpusH enJ WNS
66Ad ] 86kd 1800 &puend ysjuid uas ing ©7 uopdpaseq _
T T VA TATAN & T (| SR VAN Ve A

e e e e




Appendix D

Detailed resource and cost reports

for

current budget, base case, and options A, B, C, and D
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